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y, 1t leaves

other word processors
lost for words.

WordPerfect 4.1 includes
many features not found in
other word processors.

Newspaper style columns
can be displayed on screen,
120,000 word UK phonetic
dictionary, word-count,
background printing and
automatic reformatting
increase efficiency.

Line drawing and rulers,
sorting search and
5-function maths are
invaluable assets.

The colour-coded template
makes using WordPerfect
simpler than you would
believe. Most features are

available with a single
keystroke. This makes learning
easier than ever before and
using it a real pleasure.

What you see on the screen
is what will actually print.

This makes good, professional
layouts simple.

Documents are treated as a
whole and not a series of
pages. Reformatting and
repagination after editing are
automatic and very rapid.

However fast you type, you
will never be too fast for
WordPerfect.

To find out more, write to the
address opposite.

And see how WordPerfect
delivers today what others are
still searching for.
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F

Sentinel, Wellington House,

New Zealand Avenue,
Walton-on-Thames, Surrey, KT12 IPY.
Telephone: (0932) 231164
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TOWARDS
THE PERFECT
PRINTER

With the arrival of integrated
software and graphics-based
computing, flexibility is
becoming as important a
requirement for a printer as
good print quality and speed.
Matrix printers have this
flexibility, but do they have the
output quality for every task?
On page 94 we look at the new
wave of 18- and 24-pin matrix
printers which claim to offer it,
and on page 99 we review the
cheapest and the fastest of the
new laser printers. Finally, when
the ultimate in graphic quality is
required for an important
presentation users often
abandon their everyday-printer
and turn to a plotter. On

page 103 we examine the @3
different options —=
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Is_'personal’dafa onyourmicro securedin

accordance with the Data Protection Acte
Is sensitive data secure onyour micro?

Ifthe answerto either of these questionsis
NO thenyouneed CLAM from MICROFT
TECHNOLOGY. CLAM, asthe name implies,
providesasoftware ‘shell’ aroundyourcomputerto
preventunauthorised accessto programs and data.
Oncethesimpletask of setting up C?AM hasbeen
completed on any disk, the data canonly be
accessedthrou Kthe userdefined menus. (The menu
system offers allthe facilities of MICROFT’s popular
menusystem MENUGEN.)

Onstarting the computerusers are askedfora
password. They thensee ontheirmenus only those
options forwhichthey have authority. Ifnovalid
password s entered atthe third attemptno more tries
are alloweduntilthe computerhas been switched off
andthenonagain.

CLAMworks by locking subdirectories. Users can only accessthose
subdirectories forwhichthey have authority. Onlythe copy of CLAM thatlocked a
subdirectory canunlockit. Accessisnotpossible by loading an operating system

from anotherdisk.
MAIN FEATURES

1. Alldata held on a hard or floppy disk can be keptsecure fromunauthorised access. 2. Security is
?default. Once CLAM has been setup the userdoes nothaveto take any positive actiontosecure
ata. 3. Accessto all activities is viauserdefined menus within CLAM. 4. Each useris given auser

name and password. These determine which menu optionsthe user will see. Each userneedsto
rememberonly one password. 5. Eventhose with accesstothe DOS prompt can be limitedto some
(orno) subdirectories. 6. Acomplete audit trail of alluse ofthe system s kept.

CLAM is available for most micros with PC/MS DOS version 2.0 or later: These
include the IBM PC and all compatibles. CLAM costs £148 + VAT for asingle user
licence. Site and corporate licences are available. Existing MENUGEN users may
upgrade to CLAM for£110 + VAT. CLAM may be purchased from MICROFT
TECHNOLOGYLTD. The Old Powerhouse, Iee/w CJPGI'OIGDS Station, Kew, Surrey

TW?9 3PS or from most dealers. To order or obtain further information telephone

01-948 8255. / _
CLAM

COMBINES THE FRIENDLIEST POSSIBLE ‘FRONT END’

WITH COMPLETE SYSTEM SECURITY.

[
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CLAM is a Trade Mark of Microft Technology Ltd and is a British product.
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THE RISE OF BORLAND

ou could be forgiven for thinking that

this month’s special feature was memory-

resident programs, rather than printers. This
has more to do with chance than conscious planning.
It is also a reflection of the fact that pop-up programs
seem to be an idea whose time has come. Riding on
the back of that success is a company whose time also
seems to have come: Borland International.

Borland has always been the Cinderella among the
big software houses. Everybody has heard of it, but
few regard it as a serious rival to giants like Lotus and
Ashton-Tate. One of the reasons for this is that the
company seems to want it like that, preferring to
beaver away quietly rather than spend time and
energy beating its drum. However, there are indi-
cations that Borland has the makings of a top-notch
player in the software market, and that it is about to
become one.

Its track record is impressive. It began with Turbo
Pascal, when it turned what was an academic’s
hobby-hotse about the untidiness of Basic into a
fully fledged industry and culture. To date, some
400,000 copies have been sold. Not content with
sweeping away the cobwebs from many people’s
programming habits, Borland then went on to
popularise, if not invent, the concept of memory-
resident or pop-up programs.

Another company might have been content to sit
back and take it easy at this stage, but not Borland. It
has continued to launch new products at a
prodigious rate. The most recent of these are
Travelling Sidekick and Turbo Prolog.

Turbo Prolog may well turn out to be Borland’s
most important product so far. If, as Borland
believes, everyone has at least one expert system in
them, any product which is easy enough to use will
open the floodgates of DIY artificial intelligence. A
factor in Turbo Prolog’s favour is Botland’s
aggressive pricing. Where other manufacturers have
priced as high as they think the market will stand,
Borland has firmly believed in pticing down. A
notable case was its acquisition of the Reflex data-
base package. Before it was bought by Botland the
price was $495; today it sells for $149.95, and very
profitably no doubt.

Borland has a similarly mature attitude to copy
protection and licensing agreements. The standard
Borland licensing agreement is a model of its kind. It
says that software should be regarded like a book:
anyone can use it, but only one person at a time —
there should be no photocopies.

Clearly Borland has a lot going for it, but its
achievements are even more remarkable when you
take into account a number of other factors. For
example, it has only been in existence for three years
and during that time it has had no injections of

capital from outside sources; all its research has been
financed out of retained earnings. Also, it was set up
and is run by a Frenchman, and it is still three-
quarters owned by Europeans — hardly the typical
U.S. software corporation.

What this adds up to is a tremendous potential.
With credentials like these, Borland is well placed to
shake up the software industry to the end-user’s
advantage. Indeed, Lotus, Ashton-Tate and Micro-
soft would do well to look to their laurels. As
Philippe Kahn, the president of Borland points out
in our interview with him on page 86 of this issue, for
all their financial strength and marketing clout, both
Lotus and Ashton-Tate remain essentially one-
product companies. Likewise, Microsoft has yet to
shrug off the yoke of IBM and prove that it can stand
on its own two feet.

Borland suffers from none of these problems. It
has shown a fecundity of ideas which is second to
none, and it has maintained a fierece independence.
In fact it has defended this isolation perhaps a little
too jealously. Last year it recorded a profit of $8.6
million on 2 $27 million turnover; both figures were
three times as high as the previous year. It is
probably now at the stage where to progress further it
must evolve from a company run by one man’s vision
to a well-structured cofporation.

There 1s evidence that Borland also sees things this
way. Recently it has applied to have its first shares
traded on the Unlisted Securities Market in London,
though this is as much a matter of raising European
consciousness as raising cash. But anyone lucky
enough to get their hands on a piece of Borland will
be unlikely to regret it, as it cannot be long before
the shares, like the company, are well and truly on
the up and up.

HYEARSAGO...

Professor S G van der Meulen pointed out at a recent
conference on Algol 68: “‘The important boost for
Pascal has come from its widespread implementation
on microcomputers. Pascal is becoming one of the
standard languages that every programmer should
know, for that reason.’’

There are deficiencies in Pascal as indeed there are
in almost any programming language including Algol
68. While there are advocates of Prolog who
maintain it stands for PRObably the Language of
God, | think we are still quite a way from the days of
a perfect programming language. Constructive
criticism is important; polemical attacks are unlikely
to make a positive contribution.

Finally, Pascal is an evolving language and the
proposed ISO standards for Pascal overcome several

of its problems.
Feedback, PC Volume 4 Issue 8
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SAY DYSAN There's one sure way of
telling if your next diskette
is a Dysan.

There’s no need to
inspect it or test it; we've
done all that to be certain
that it leaves our factory
100% error-free.

The answer is on the

’ box. If it says Dysan on the
outside, you can be sure it's
Dysan on the inside — and
that's a guarantee.
Dysan.
World leaders in magnetic
media technology

an

DISQUETTES

LESIDED m DousLE DENSITY ®m 48 TPy
UBLE FACE N DOUBLE DENSITE m 48 TPi

Contact us for list of AUTHORISED DISTRIBUTORS.
Dysan, 169 Basingstoke Road, Reading, Berks RG2 ODY
Telephone 0734 868010
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dBase
compilers

HAVING used the Nantucket
Clipper dBase 111 compiler for the
last eight months, 1 was
interested to see that at last my
favourite British computer
magazine had realised that an
important advance in the dBase
field had been made and had
published a review — see page 76
of the May issue. Mike Lewis is
one of your contributors for
whom I normally have a high
regard, but in this instance I feel
he has given Clipper an unfair
review.

Mike’s main criticism of
Clipper seems to relate to the
copy-protection system. He states
that he had great difficulty
installing Clipper on his Olivett
M-24. If he had read the first
appendix in the manual, he
might have had an easier time of
it. Clipper, in common with
dBase 111 itself, uses the Softlok
copy-protection system; I have
installed both these products on
many IBM clones, including the
M-24, without encountering any
problems. The batch files
supplied are all important to the
installation program. Also,
contrary to the review, it is
perfectly possible to use the
single floppy to make a working
copy of Clipper, by using the
supplied batch file One__DR.

Another criticism levelled at
Clipper was that its index file
extensions were different to the
default dBase extension of NDX,
and that this would mean
‘‘numerous adjustments to source
code’’. 1 do not understand why
having different extensions
presents a problem, as I have
never seen dBase command files
which specifically use file
extensions, except where these are
not the defaults. These command
files will still work, as Clipper will
allow you to specify alternative
file extensions if you wish.

I feel that the main difference
between the two compilers was
not clearly brought out. With the
dBIiI Compiler you are not in
control of the compilation
process. dBIII decides for itself
how many overlays it is going to
create, and does not take into
account any extra memory above
256K. This means that in a large
application, consisting of 200K
source files, dBIII will happily
produce anything up to 10
overlay files, whereas with
Clipper it is possible to compile
all this code to one single Exe file
of around 210K. A program of
this size will obviously not run on
a 256K machine, but will run
quite happily in 512K.

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

chance to keep in touch.

WRITETO:
Feedback, Practical Computing, Quadrant House,

The Quadrant, Sutton, Surrey SM2 5AS

LASER
PRINTING

THE advent of laser printing has opened up an era of quiet, quick
printing. However, the present design of equipment leaves
something to be desired. The most practical and economic use of the
laser printer would apear to be within multi-user situations to give

centralised printing.

The idea of creating special founts to produce letterheads/logos is
of particular interest — we use two different printed letterheads —
and appears practical but the size of the paper magazines is
inadequate. 1 do not see any difficulty in having, at the very least, a
ream of plain paper per tray as can be had in most photocopiers.
After all, 200 sheets being used at the rate of 12 per minute will
require frequent refilling with consequent frustration, and this does
not fulfil the enormous potential of the laser printer.

J H ADAMS,
University Hospital,
Nottingham.

1 agree with Mike that Clipper
is more difficult to use than
dBIll, but for the trade-off
between ease of use and control
over what the compiler is doing it
is worth making the effort. The
ability to compile individual
program modules and then link
them is invaluable when
developing larger applications.
dBIII forces the programmer to
recompile the entire suite every
time a small change is made in
the code.

The tests conducted on the two
compilers seem to me to be
unrepresentative of the use to
which a compiler is likely to be

‘put in the real world. I work for a
software house and the typical
applications that we develop tend
to be medium to large bespoke
programming jobs, consisting of
120K to 230K of source code,
with anything up to 50 command
files and 25 data files and
indexes. This, along with the
corporate users, is surely the
market that dBIII and Clipper are
aimed at.

A major consideration in the
equation of dBase 111 versus a
compiler for us is execution
speed, integrity of program code
and locking the user into using
the system as you intend it to be
used. If you give users access to
programs and data directly with
dBase I1I, not only do you have
to sell them a copy of dBase, but

you are leaving yourself open to
code being interfered with and
data files being directly modified
under the interpreter. In any
serious application, these
eventualities can and will
happen, along with all the
attendant problems of trying to
rectify the damage after the
event. This attitude may seem a
little hard on users, but in our
experience the further you can
keep users away from direct access
to programs and data, the fewer
the problems that can occur.

Finally, in answer to Mike's
problems in making contact with
Xat, they have now moved to
Rochester, Kent, telephone
(0634) 814931. I have always
found Phil Usher responsive to
queries and problems, however
obscure.

In conclusion, 1 am very happy
with Clipper, as it seems to be
alone in promoting dBase as a
proper programming language.
For this sort of advance, one
expects to pay a price in having a
non-standard implementation of
dBase, even if useful additions
and features have been added. I
feel that price is well worth
paying, and I can’t wait to get
may copy of the latest release of
Clipper.

NICK RAMSAY,
Focus Microsystems,
Headington,
Oxfordshire.

Kermit and
the frog

1was most amused to read J
Richardson’s ludicrous acronym
for Kermit in the Feedback
column in your June issue. Any
person with some culture and
common sense, of anyone who
reads Byfe magazine, will realise
that the file-transfer protocol
called Kermit is indeed named
after the small green frog, star of
the television series The Muppet
Show and that the name is used
with the permission of Henson
Associates Inc. The disbelievers
among you should read ‘‘Kermit:
A file-transfer protocol for
Universities”” parts 1 and 2, Byze
June and July, 1984, which was
written by Frank Da Cruz and
Bill Catchings, the chief systems
programmer and principal
designer of Kermit.
HUW ROBERTS,
GEC Software,
London WC2.

1 was intefested in your recent
articles on Kermit which gave a
reasonable introduction to the
system for new users.

There are a few points
concerning our own BBC
implementation, though. It is a
little unfair to describe it as ‘‘one
of the simpler Kermits''; in terms
of micro implementations it is
actually one of the most versatile.
It allows more control over the
protocol than the CP/M-80
version does, and differs from the
MS-DOS implementation only in
not having server mode, repeat-
prefix encoding and command
macros.

From the description of BBC
Kermit in your article it would
appear that you have been using
a very old version. The current
release is now version 1.33;
version 1.40, which is fully
compatible with the Master 128,
15 on test release and due out in
the next few weeks. From version
1.30 onwards there has been a
disc-based version in addition to
the EPROM version for those
with no free ROM slots.

ALAN PHILLIPS,

Kermit Distribution Service,
Department of Computing,
Lancaster University,
Lancaster. [{#

Database
Experts

THE address given for Database
Experts in our June issue, page
101, was incorrect. It should
have read 1 Thames Avenue,
Windsor, Berkshire SL4 1QP.




THE TOTAL CONCEPT COMPANY

N E X T M O N T H
218 Farnborough Road, Farnborough, Hants

Tel: (0252) 514329/514056 SPECIAL SECTION
MASS STORAGE

Prices of storage continue to fall
PRINTERS dramatically. Where yesterday you had
kilobytes, today you have megabytes;

Brother M100S (P)......covormiriciiiiiceicieiiieiciieir s ssiss s enes £140.00 A illb 3 b b

Brother M1509 (Dual I/F) NLQ + TRACTOR £380.00 tomorrow it will be gigabytes and beyond.

Brother HR15 (P)...... _— . e £345.99 We look at some of the exciting new

Brother HR25(P) (S).. £605.00 technologies coming through like CD-ROMs,

g""he'LHRaf’B(:I’ ‘;;P ufzg;-gg and examine the various ways you can break
anon Lazer ' 3 .

Dataproducts 8050 (P} (S) £1.071.00 through the 640K barrier on your PC.

Dataproducts 8070 (NLQ) (P) (S) £1,490.00 SOF ARE

Diablo 630 (AP1) £1,305.00 I W

Epson P40 (P) (S).......... £49.00

Epson P80 (P) (S)........... £140.00 Farsight is a Lotus 1-2-3 clone with a

e ;’;ﬁ%{‘r’;a ----------- :;28-38 difference. We look at the special features of

Eﬁ:z: e (N(L:l) Eti this low-cost program. The IBM PC has

Y- £490.00 collected about itself a huge range of utilities

Epson FX105 (NLQ).. £420.00 which let you tweak and twist it in various
Epson L 1500 (P} (S)..veverevsvsvvinsne £820.00 ways. We pick out some of the best.

Epson SAZ000 (P) (8)......ecvvriiivrverivinreive e £1,450.00

0ki 182 P) () gl HARDWARE

Pan KX P1091

SRR Bibbons omgqiest The Amstrad PCW-8256 has revolutionised
the low end of the business micro market. Its
success as a word processor is indisputable,

COMPUTERS and it is proving very useful in the

Apricot F2 with Writer 22 printer + Mouse + Monitor Sin................. £1,300.00 spreadsheet and database field. But what
12in £1,363.00 2 .

Colour £1539.00 about comms? We find out.

Apricot F10 with Writer 22 printer + Mouse + Monitor Sin................. £1,760.00

12in £1,800.00 FEATU RES

Colour £1,979.00 . K a . n

Apricot XIFD 512K twin 520K £1.290.00 Site licensing is one 9f the hot issues of the
Apricot XIHD 512K 10MB £1.990.00 moment. What is a fair way for a company to
Apricot XEN twin Floppy £1,599.00 pay when it is using many copies of the same
Apricot XEN 20MB £2,399.00 program? We compare and contrast current
Monitor Card £124.00 attitudes. Plus an introduction to the
MORILOFS GN......ooe o eemser oo s £150.00 expanding world of integrated data
Monitors 12in v, £190.00 networks.

Mouse £88.00

TOP 10 SURVEY

Word-processing programs are becoming

DISKS (per 10) increasingly sophisticated. We pick out the
Maxwell 5; 48 tpi DS/DD £23.40 key packages.
Maxwell 5} 96 tpi DS/DD £26.90

Maxwell 3} DS{DD 135 tpi £39.90

Unlabelled 5% 48 tpi DS/DD £12.00

Unlabelled 53 96 tpi DS/DD £14.00

Unlabelled 3} DS/DO 135 tpi £29.00

LISTING PAPER

A4 Plain 90 gsm {1,000} £9.80

A4 Plain 70 gsm {2,000) £14.50

11 x 94 60 gsm Plain/Ruled {2,000) £9.70 = )

11 x 14} 60 gsm Plain/Ruled (2,000) £13.00 Don’t miss the September issue of

11 x 15 5/16 60 gsm Plain/Ruled {2,000) £13.10 -
{Other sizes available on request) PRACT]CM‘
This is a limited sample of the goods we offer, please call for
further details. All prices exclude VAT and carriage.
THE TOTAL CONCEPT COMPANY COMI l ] I ING

218 Farnborough Road, FambOTOUgh, Hants On sale at W H Smith and all good newsagents after 13 August
Tel: (02 52) 5 1 43 2 9’5 1 40 56 Contents may vary due to circumstances beyond our control and are subject to

change without notice
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A BIBRY

FREE SOFTWARE

When you buy one of the new Atari ST computers from Silica
Shop, you will receive a large and varied software package free
of charge. This package covers several applications and com-
prises a total of nine titles. All ST's now have TOS/GEM on
ROM, and the total list of free software is as foliows:
1) GEM - DR Desktop environment with WIMP (in ROM)
2) TOS - Tramiel Operating System fin ROM)
3) tst WORD - Word Processor by GST using the GEM
environment and multiple windows
4) BASIC - Personal Basic by DR (with manual)
5) LOGO - Logo language by DR {with manual)
6) DOODLE - Simple paint/doodle drawing package (works on
mono or colour systems)
7) MEGAROIDS - Asteroids type game by Megamax
8) NEOCHROME - A powerful colour paint and graphics
package (only useable with colour systems)
9) CP/M EMULATOR - Allows the use of DR's Z80 C/PM soft-
ware to run on any ST system

3rd PARTY SUPPORT

The power and potential of the ST range of computers is
causing a flood of new software tities, peripherals and access-
ories from third party manufacturers. Titles range from word
processing to spreadsheet programs, from graphics and games
to database management - all with those easy drop-down menus
and windows. With the list of companies producing ST software
including dozens of top names, you can expect some first class
titles for the new ST range. The foilowing includes a selection of
the third party manufacturers who have developed, or are work-
ing on, products for the ST range:

NEW 512K 520ST-M KEYBOARD:

storage space.

ABACUS EXTENDED S/W MICRO-ED INC ROBINSON 5YS
ACADEMY FIDELITY MICROPRO SCARBOROUGH
ACCOLADE FIRST BYTE MICROPROSE SIERRA ON LINE
ACTIONSOFT FIRST PUBNG MICROPRO ENG SM SOFTWARE
ACTIVISION FLIP "W FILE MIGRAPH INC

ADVENYURE INT GLENTOP PBNG MILES COMP

ANTIH GST SYSTEMS MIRACLE

AHERICAN COVERS MIRAGE SOFTWARE COMS
ARTWOR HAYDEN MIRRORSOFT SECS

SOFTWARE PUNCH
SOFTWORKS
SORCIM/RUS
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LALX:T) WE ARE THE UK's No1 ATARI SPECIALISTS LY

At Sllica we have been successtully dedicated to Atari ever since their products first appeared on the UK
market. We can attribute our success largely to the Atari specialisation which we practice and to the user
back-up we provide. Rest assured that when you buy a piece of Atari hardware at Silica you will be fully
supported. Our 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 available Atari hardware, software, peripherals and accessories. We aiso stock a wide range of
Atari dedicated books and through us, the owners on our list can subscribe to several Amencan Alari
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 f you would like to be registered on our maifing
* FREE NEXT DAY DELIVERY list as an Atari computer owner, or as a person
*INFORMATION MAILING SERVICE interested In buying an Atari machine, let us
* TECHNICAL SUPPORT TEAM know. We will be pleased to keep you up to date
*HIGHLY COMPETITIVE PRICES with new Atari developments Iree of charge. So,
* AFTER SALES SUPPORT SERVICE return the coupon loday and begin experiencing
* REPAIR SERVICE ON ATARI PRODUCTS a specialist Atari service that is second fo ncne.

SILICA #7=%
HOTL%\IE é

CHANG LABS
CHELTEX SYST

PUTE!
CROSSBOW MUSIC
DATABENCH
DATACODE SYS
DATA SYSTEMS
DELTRON
DILITHIUM PRESS
DRAGON GROUP
DUFQSE PUBNG
ELECTRONIC ARTS

WASON MICROCHIP
WHITENDALE

costs only £346.96 (+VAT=£399) and Is yet another price break-
through for Atari Corporation. The keyboard now includes both
an RF modulator and cable, aliowlng you to connect It to an
ordinary domestic television set. In addition,
supplled with 512K RAM, a mouse and a free set of 3%" disks
containing applications soﬂware. The TOS operating system
and the GEM graphics package are now supplied on 192K ROM
chips which are atready installed in the keyboard. This means
that the operating system wiil automatically boot In when you
switch the power on. In additlon to the keyboard, you will also
need to purchase either a %Mbyte disk drive (ARRP £130+VAT) or
a 1Mbyte disk drive (RRP £174+VAT}, Either disk drive will pro-
vide you with fast informatlon retrieval and a vast amount of
It you prefer not 10 use your own TV set. you
may connect your ST to a monitor. You may purchase the Atari
SM124 monochrome monitor (RAP £130+VAT), or one of Atari's
two Thomson colour monitors. Alternatively, you may choose
one of the many third party colour monltors which are avallable.
NEW 1024K 520ST-M+ KEYBOARD: In addition to the standard
520ST-M, we have a new keyboard which we are calling the
Atari 520ST-M+. The M+ is a 520ST-M keyboard which has been
enhanced by a third party RAM upgrade to 1 megabyte of
memory. The 520ST-M+ Is available from Sllica at a retall price
of only £433.91 (+VAT=£499). This product will provide you with
an alternatlve to the 1040ST-F, but at a lower price. Additionally,
It features the advantage of the 520ST-M's built in modulator.

For the businessman and the more serlous home user, Atari
have Introduced the Y040ST-F, a low cost powerhouse which
can be Introduced 1o a business environment as a stand-alone
system, or can support a mainframe computer as a terminal. The
new one megabyte 1040ST-F enhances Atari's ‘value for money’
reputation in the marketplace as it is the tirst personal computer
available wlth one megabyte of memory for less than £800. You
can purchase the 1040ST-F as a monochrome or colour system.
The price of the monochrome system is £799 (+VAT = £918.85),
with the colour system at only £999 (+VAT = £1148.85). The new
1040ST-F not only features twice as much memory as the
520ST-M, but also Includes a one megabyte double sided disk
drive and mains transformer, both bullt into the console to give
a compact and stylish unit with only one mains lead. The
1040ST-F Is also supplied with a free sohtware package. Unilke
the 1040ST-F was manufactured solely with bus-
iness use in mind and as such Is supplied with a monitor. It does
not include the RF modulator or lead. We now have stock of the
1040ST-F at all four branches of Sllica Shop. Call Into your
nearest branch for a demonstration.

1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4D X

117 Orpington High Street, Orpingtion, Kent, BR6 OLG

Lion House (1st floor), 227 Tottenham Court Rd, London, W1
Seltridges (1st floor), Oxtord Street, London, W1A 1AB

st/

THE ATARI EXPLOSION!

it you read the specialist compuler press, you will have noticed that there
is one company which is getling a large slice of editorial space at the
moment, that company is Atari Corporation. Atari have been making the
news since the iaunch of their new 16/32 bit range of ST computers. Led
by the powerful flgure of Jack Tramiel and under the banner ‘Power
Without The Price’, Atari are iring new s at unheard of
prices, with the power to.challenge firmly estabiished market leaders. With
the intrc lon of IBM compatibility, a CP/M emulator, a powerful net-
working system and a communications package for their new low cost
powerhouses, it doesn't look as if it will be long before there is an
explosion of the magnltude which wlll see Atari placed firmly besides such
names as |BM and Ollvetti in the personal computer marketplace. Read on
for more details of what Atar! are doing, and how they are putting their
‘Power Without The Price’ computers beyond the reach of the competition.

FREE CP/M EMULATOR

This newly annouced CP/M Emulation Package, will enable software
written under Digital Research’s Z80 CP/M operating system to be run on
the ST family of computers. There are several thousand applications
written for CP/M in the UK alone, and several of the major CP/M software
development houses may convert their programs to 3% disk format for
the ST range. The CP/M emulation package is supplied FREE OF CHARGE
by Silica Shop with all ST computers.

IBM COMPATIBILITY

To make the ST jlable to those b who currently run IBM
systems and are looking for a low cost expansion method, Atari have
announced a co-processing unit for 8T computers. This processor will
open the ST range to all IBM or IBM cc ible software ions. The
unit, which attaches to the ST computers via the DMA (Direct Memory
Access) port, contains an Intel 8088 processor with 512K of RAM and will
accept a 5%" disk drive. In it's ST mode, the unit will also act as a second
disk drive, offering the user an additional 500K of memory. The iBM co-
processing unit should be available in late Summer 1986. If you would like
to be informed when it is released, please complete and return the coupon
below. We will send you further details as soon as we have them.

20Mbyte HARD DISK £739
The new Atari hard disk for the ST range has just been released. All ST
computers already have a hard disk Interface built into them so there Is no
external interface required. The memory size of the disk Is a massive 20
megabytes (unformatted) with a data transfer rate of 1.33 Mbytes per
second. At a price of £739 (+VAT=£849), the 5%" hard disk offers massive
storage with fast access at a very reasonable price.

NEW ST SOFTWARE PACKAGES

There are now hundreds of software packages which have been announ-
ced for the Atari 8T range. Titles available now include DB Man, a DBase 3
clone as well as H & D Base, a DBase 2 cione. In addition, PC Intercomm is
a VT100 emulator which enables you to use any ST keyboard as a terminal
connected to a mainframe or mini. Other programs include a Lotus 1-2-3
clone (see paragraph below).

VIP PROFESSIONAL - LOTUS 1-2-3™ CLONE

This is probably the most impressive program to have been released so far
for the ST range. VIP Professional Is an extremely easy to use, integrated
spreadsheet, database and graphics program which is identical both in
features and commands to Lotus 1-2-3'. The same spreadsheet analysis,
informatlon management and extraordinary business graphics are all com-
bined in one easy to learn, affordable package. What's more, VIP Profes-
sional not only has all the features of 1-2-3", you can also type the same
commands to do the same things. Probably the most surprising feature of
VIP Professional Is not its total compatibility with Lotus 1-2-3™, nor its
ease of use, but its price. Lotus 1-2-3™ for the IBM PC/AT costs £395
{+VAT=£454.25), whereas VIP Professional for the ST is a mere £169
(+VAT=£194.35). That's less than half the price] If you would like further
details, of VIP Professional, please return the coupon below,

The new 520ST-M keyboard

the keyboard is

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX

SEND FOR FREE ATARI ST LITERATURE
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To: Silica Shop Ltd, Dept PC 0886, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX ‘
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The electric typewriter’s days are numbered.

Because now there’s a machine that puts real
wordprocessing power within everyone's reach.

The Amstrad PCW 8256 is a complete word-
processor and a powerful computer in one unit.

And its unbelievably low price includes a screen
with built-in disc drive, keyboard, printer and word-
processing software.

It'’s a complete wordprocessor

The PCW 8256 is totally equipped for word-
processing. 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.

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.

Training

The PCW 8256 comes with a comprehensive user
guide that tells you, in simple language, how to
master its wordprocessing and computer capabilities.

But if you want to get to grips with it even quicker,
there are now a great number of training courses
available throughout the country.

- On-site maintenance
Amstrad computers are exceptionally reliable.
But many business users find it reassuring to
know that nationwide on-site service and
maintenance contracts can be arranged.

KEYBOARD, SCREEN
AND PRINTER

&399

PLUSIVAT

The 82 key keyboard is speciftcally 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.

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.

It’s a powerful computer

The PCW 8256 is also a purpose built computer
with an enormous 256k memory.

For computer buffs, the Mallard basic, Dr Logo
and GSX Graphics system extensiops will mean you
can write your Own programs.

All of which puts the ordinary office typewriter
firmly in its place.
The place featured on the opposite page.

Amstrad PCW 8256

Amstrad, P.O. Box 462, Brentwood, Essex CM14 4EE.
Tel: (0277) 230222.

| Homeuser (]  Officeuser ] (Please tick) |
| Name |
| |
I Tel: I
| company 8256 4 PC_ |
| |
| |

METYCLEAN - OFFICE INTERNATIONAL - RONALD MARTIN - RYMANS - SANDHURST - THOMAS HILL - WILDINGS AND GOOD INDEPENDENT COMPUTER STORES.

[ - circle 108 on enquiry card «
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HARDWARE THAT’S
SOFT ON YOUR POCKET.

EGA BOARD

Extraordinary multimode video card,
including all the capabilities of the IBM
Enhanced Graphics Adaptor, Hercules
Monochrome Graphics Card, IBM Colour
Card, and IBM Monochrome Card.

@ PC, XT, AT compatible

@ on-board 256K RAM buffer

® 720 x 350 monochrome (Hercules
compatible)

@ 640 x 350 for IBM Enhanced Colour
Display

@ 640 x 200 or 320 x 200 for IBM

Colour Display
@ parallel printer
port

MULTIFUNCTION

BOARD

Multi-function add-on board for the IBM
PC and compatibles at a fraction of the
price of US-manufactured multi-function
boards.

@ up to 384K of parity-checked memory
in banks of 64K

@ serial RS232 port (for modems, etc)

@ parallel printer port, Epson/Centronics
compatible

@ battery-backed clock/calendar,
automatically sets system date and time

@ compatible with RAM disk

Price is for @K board; add
£10 for each 64K
of memory.

MONO GRAPHICS

CARD

High-resolution monochrome graphics
adapter with printer port

@ directly replaces the IBM PC
monochrome adapter

@ text mode, 80 columns x 25 lines, fully
compatible

@ software-selectable high-resolution
graphics mode 720h x 348v

@ fully compatible with 1-2-3, Symphony,
Reflex, other leading graphics products
under ‘Hercules’ option

programming section
@ built-in parallel printer
adapter [ : 8 9
one-year warranty

Full-length RAM card, expandable to 512K
User-selectable base address. One-year
warranty, as with our other board

products. ! : 49
64K of memory.

Colour graphics adapter, fully compatible
with Big Blue's.

modes

® 640 x 200 high-resolution mono
graphics mode

@ manual includes advanced

@ includes our standard

maximum in parity-checked banks of 64K.
Please add £10 for each

@ Standard 80 x 25 as well as 40 x 25 text
@ 320 x 200 colour graphics mode

@ 16 colours each foreground and
background

@ light pen interface

@ Standard one year £69
warranty

MULTI /O CARD

Combination floppy disk controfler and
multi-function card
@ controls 2 floppy disk drives

@ parallel printer port
@ RS232 (serial) ports
@ battery-backed
clock/calendar £99
@ game port (for joystick)

SERIAL CARD
Serial (RS232C standardy) interface card
for connections to modems, printers etc.
@ selectable baud rate - 50 to 9600 baud
@5, 6, 7, 8 bit characters with 1, 1%, 2 stop
bits
@ fully prioritized interrupt
system
@ controllable from DOS, £29
BASIC, various languages
These boards are all available for the IBM
PC, XT, AT and compatibles. All are
provided with our standard 12 month

hardware warranty: if it doesn't work, we
will replace it.

Bristol Micro Traders distribute a full range
of hardware and software, including chips,
boards, and drives for PC-, XT-, and AT-
compatibles, as well as XT- and AT-
compatibles systems.

For further information on hardware
products, write to our Upgrades Group or
ring us on (0272) 279499.

Volume buyers, telex 449075 or ring
(0272) 298228.

Send your order to: Bristol Micro Traders,
Upgrades Group, Maggs House,
78 Queens Road, Bristol BS8 1QX.

Please note that these boards are
compatible with the IBM bus, and
therefore are available for the IBM PC,
XT, AT and compatibles only. Where
software is supplied, it is supplied in
PC- DOS/MS-DOS format.

These products are warranteed for a
fult 12 months. Defeltive RAM or
boards wili be repaired or replaced.

Official orders accepted from PLC's,

bank draft payable in pounds sterting.

BRISTO

BRI T T - - = T e T s
] PLEASE SEND ME:
, Quantity Amount  Quantity Amount
] Multifunction board @ £99 Multi /O card @ £99
| + sets of 64K RAM @ £10

Printer card @ £19
| RAM board @ £49
| + sets of 64K RAM @ £10 RS232 serial card @ £29
| Mono graphics card @ £89 Game port (2 joysticks) @ £19
| Colour graphics card@ £69 Floppy Controller @ £39 Total enclosed

- (UK add 15% VAT)

| Mono card (text) @ £79 Hard disc conroller @ £129
| EGA board @ £295 Hard/floppy controller @ £149
| NAME:
: SHIPPING ADDRESS:
| CITY: POSTAL CODE:
| TELEPHONE:
T —— . - ST =

IBM is a trademark of IBM Corporation, Hercules of Hercules Computer Corporation.

|

|

|

|

|

|

|

: |

£ government and education authorities |
only. Outside UK, make payment by [
|

|

|

|

|

]

Micro Traders
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THE OSBORNE PC/XT

i £495

! GENIUS !!*%%

% A complete IBM-compatible system
%*256K RAM, expandable to 640K
on board
% Colour graphics display adapter
% floppy disk drive
% AT-style keyboard
%6 full-size adapter card slots
% serial and parallel ports
+MS DOS 2.1
% Monochrome monitor
% Case with flip-up lid
% 12-months warranty
only £495 + vAT
OPTIONAL ITEMS

% 256K Ram, £75
% Second floppy £ 95
% Hard disk — 10Mb £325
% Hard disk — 20Mb £445
+% 8087 Maths co-processor £225

+DOS 3.1 £ 55
% TWIN (Lotus 123-compatible

e

|

|

|

Hediigg

! ';'ni"l-.:“‘\:t\-‘\\\ L B \il
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spreadsheet/graphics) £145 e
% INTEGRATED 7 (7 function THE OSBORNE GENIUS
productivity program) £495 The most cost-effective way to enter the world of
% Colour Display Monitor £325 IBM-compatible computing
Order Form
SYSTEM PRODUCT QTY PRICE TOTAL E m
Name
Company.
Address
Ordering Information 15% VAT
Please read this information carefully before TOTAL Telephone No.
completing the Order Form

Orders may be placed by post or by telephone.
Payment can be made by Visa, Access, Cheques,
Bankers Draft or Bank Transfer.

Please note that we require to clear cheques before
goods are despatched.

Goods are, as far as possible, shipped within a few
days of receiving your order, but we do ask you to
allow up to 28 days for delivery.

Please examine goods as soon as possible after
delivery. Any damage must be reported within 7
days of receipt.

This document does not in itself constitute an offer
for sale. We reserve the right to vary the
specification of any item or withdraw. modify or
amend any item without prior notice. Prices quoted
are current retail prices and may be changed
without notice.

NOTE: When placing orders please make cheques
payable to:
FUTURE MANAGEMENT LTD

rUiURE
MANAGEMENT

38 Tanners Drive
Blakelands North
Milton Keynes
MK14 SLL
Telephone: 0908 615274
Telex: 825220 FMC UKG

*Model illustrated with
colour display option
& 2 floppy disk drives

Company Order No

1 wish to pay by:
Visa [ ] Access [
My Visa Card Number is:

Cheque [ *

Expiry Date,

My Access Card Number is:

Expiry Date

Signature

IBM is a registered trade name of International Business
Machines.

Lotus is a registered trade name of Lotus Development
Corporation Limited

Integrated 7 is registered trade name of Mosaic Software

— circle 110 on enquiry card ~
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PC clones
from
Honeywell

HONEWELL INFORMATION SERVICES has
launched a range of micro-
computers compatible with the
IBM family. They are the EP Entry
Processor, XP Extended Processor
and the AP Advanced Processor.
The machines are based around
the NEC system board.

The PC-compatible EP is
available with one or two floppies
or one floppy and a 10Mbyte hard
disc. Running on an 888
processor, the EP has 256K of RAM
as standard. It is fitted with a
parallel printer port on the
motherboard, and there is also the
option of a serial port. The
processor can be run at 4.77MHz
or 8MHz. Prices start at £1,335,
including keyboard and monitor.

The XP Model is also based
around the dual-speed 8088 but is
fitted with a 20Mbyte hard disc
and parallel and serial ports as
standard. Prices start at £2,480.

At the top of the range, the AP
is based on the 80286 running at
8MHz. It is available with either
256K or 512K of memory and with
serial and parallel ports supplied
on an expansion card. The price of
the standard AP with 20Mbyte
hard disc is £3,645.

Further details from Honeywell
Information Systems Lid, Honey-
well House, Great West Road,
Brentford, Middlesex TW8 9DH.
Telephone: 01-568 9191.

W § =

HARDWARE

APRICOT LAUNCHES
XEN PERIPHERALS

APRICOT has begun distribution of 2
number of peripherals intended to
extend the flexibility of its Xen
micro. Among the devices
available are a Xenix serial card
and terminal, and a 5.25in.
floppy-disc drive and IBM-
compatible expansion box.

The T-30 i1s a dumb terminal
designed for use with the Xen
running under Xenix. The
terminal features a 14in. mono-
chrome monitor and a keyboard
with 83 keys. 1/0 for the T-30 is
provided by two RS-232 ports.

Interfacing the T-30 to the Xen
is the Quad Card. Supplied with
four RS-232C channels, the card
has a maximum of four 1/0

addresses, allowing up to 16 users
access to the CPU. Transfer rates
can vary between 75 baud and
9,600 baud with each channel
supporting a 1K RAM buffer. The
Quad Card is priced at £299
including cables, and the T-30
terminal costs £499.

Two new devices enable the Xen
to move closer to the [BM world.
The XP expansion box can contain
two full-length IBM expansion
cards which can accommodate PC
or AT connections. Costing £199,
the XP is intended for use with
specialist cards that are not
available in the Apricot range.

The introduction of the external
5.25in. floppy-disc drive will

enable the Xen to read IBM data
discs. The drive is capable of
reading both 360K and 1.2Mbyte
discs. The external drive is
connected to the Xen via a ribbon
cable and draws its power from the
Xen’'s d.c. power outlet.

Apricot has also launched Xen-
Tel, a telephone styled to match
the Xen. Priced at £149, the Xen-
Tel features redial and last-
number storage. It supports Earth
Recall PBXs and can only be used
with the Apricot autodial modem,
which costs a further £249.

Details from Apricot U.K. Ltd,
Apricot House, 17 Westbourne
Road, Edgbaston, Birmingham
B15 3TR. Phone: 021-501 2284.

Expansion
card with
7.5Mbyte
RAM

VERGECOURT LTD has managed to
put a quart into a pint pot with its
Ramxtra card. Designed to provide
extended memory for the AT and
6150 micros, the single slot card
can incorporate up to 7.5Mbyte of
RAM in 1Mbyte or 2Mbyte
increments.

Although not directly address-
able by MS-DOS, extended
memory can be addressed by the
80286 in protected mode and
utilised by Unix as virtual memory.
Prices for the Ramxtra range from
£395 for the basic 512K model to
£3,750 for the complete 7.5Mbyte
configuration.

Details from Vergecourt Ltd,
Lyndean House, ‘Queens Road,
Brighton, East Sussex BN1 3XB.
Telephone: (0273) 728551.

14

1

=R,
il ﬂ,

E

Upgrade and price
cut for A-200

CANON has introduced a high-
performance version of its A-200
personal computer. The A-200II
has been fitted with no-wait-state
RAM chips to improve per-
formance, and the optional hard
disc has been uprated from
10Mbyte to 20Mbyte. At the same
time the price has dropped by
around £300.

In order to access the faster
memory, the 8086 processor inside
the A-200I1 has dual clock speeds
of 4.77MHz for standard use and
7.16MHz for optimum per-
formance. An extra expansion slot
has been fitted, bringing the total
to six. Like the A-200 it includes
serial and parallel interfaces plus
256K RAM as standard.

The standard A-200I1 with a

monochrome monitor costs
£1,595; the colour version costs
£2,045. The extra cost for the hard
disc is £1,000.

Canon has also announced an
image-input device called the
Image Scanner, which is intended
for use in electronic publishing. It
is compatible with the IBM PC
range and comes in two forms. The
£950 1X-8 has a resolution of 203
dots per inch, which Canon says
makes it ideal for dot-matrix
printers. At 300 dots per inch, the
1X-12 is suitable for use with laser
printers; it costs £1,450. Both
models are monochrome only.

Details from Canon U.K. Lid,
Canon House, Manor Road,
Wallington, Surrey SMG 0AJ.
Telephone: 01-773 3173.

Worm disc
system

MAGSTORE has introduced a
400Mbyte write-once optical-disc
sub-system for the IBM PC. The
device uses double-sided cartridges
which contain a 5.25in. optical
disc in a plastic casing.

The sub-system includes
software and Lattice-C library
routines, and is claimed to have a
130 millisecond access time. It
supports read during write
operations for real-time veri-
fication. Magstore aims to sell to
OEMs, and expects the device to
have a retail price in the region of
£5,000. Details from Magstore
Lid, Sales & Marketing Group,
Erith Business Centre, Erith, Kent
DA8 1SR. Telephone: (0322)
339922.

DIY IBM

THOSE handy with a screwdriver
and with an eye for a bargain
might like o look at the AZ PC-
Kit. For £499 AZ Computers will
supply you with a case, keyboard,
monitor, disc drive and 256K of
RAM plus all the bits required to
let you assemble your own PC.

AZ says the configuration will
be changed shortly to exclude a
monitor, but with memory
increased to 512K. The new kit will
cost £479.

Details from AZ Computers,
Unit 1, 5 Milbrook Industrial
Estate, Crowborough, East Sussex
TN6 3DU. Telephone: (08926)
65606.

PRACTICAL COMPUTING August 1986
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IBMulator
prices fall

THE recent rush of price reductions
among IBM-compatible manu-
facturers continues with three
more clone makers announcing
cuts in their ranges.

Sperry has cut the price of
its base-model XT-compatible
PC/HT Model 200 to £1,754, with
the hard-disc PC/HT Model 400
falling to £2,238. The PC/HT
Model 400 with colour monitor has
also been reduced, and is now
£2,709. Also down in price is the
AT-compatible PC/IT at £4,109.
Details from Sperry Ltd, Infor-
mation Systems Group, Sperry
Centre, Stonebridge Park, London
NW10 8LS. Telephone: 01-965
0511.

Tandy Computers, already
noted for its low prices, has made
further reductions for the Tandy
1000. The standard monochrome-
monitor model costs £795 and the
colour version £995. The hard-disc
version with mono monitor is
£1,495. Details from Tandy Corp-
oration, Tameway Tower, Bridge
Street, Walsall, West Midlands
WS1 1LA. Telephone: (0922)
648181.

Walters International has cut
the price of the hard-disc AT mono
system to £1,999 and the colour
version to £2,199. Prices have also
been reduced across a range of AT
and XT models and add-on equip-
ment. Details from Walters Inter-
national Ltd, Lincoln Road,
Cressex Industrial Estate, High
Wycombe, Buckinghamshire
HP12 3RD. Phone: (0494) 32751.

HARDWARE

TCL BOARD
MAKES AT
MULTI-USER

A BRITISH development firm,
Technology Concepts Ltd (TCL),
has launched a plug-in board for
the PC/AT which allows up to five
users to access the computer. The
multi-user system is known as the
TCL + 4 and costs around £1,000.

The price includes the board,
software and the Concurrent DOS
4.11 operating system. The system
is currently being sold through the
First Computer chain of retailers;
TCL is looking for a distributor to
handle the corporate market.

The TCL+4 board is based
around the 80286 processor and
128K of RAM. When the software
is loaded it provides the drivers for
up to four dumb terminals, which

are connected to the main
computer via four asynchronous
ports on the TCL + 4 board.

Application processing s
performed within the AT itself,
with the data being passed to the
TCL board for transfer to the
remote terminal. At present the
number of users is restricted by the
640K limit of the PC/AT, but TCL
hopes to have a system which
utilises the Rampage memory-
expansion system in the near
future.

Further details from Technology
Concepts Ltd, Raglan House, Llan-
tarnam Park, Cwmbran, Gwent
NP44 3AX. Telephone: (06333)
72329.

The
portable
Sprite

JAROGATE LTD, the manufacturer of
the ultra-fast Sprite, has launched
a portable version of the machine.
The Sprite Compact is aimed at
the multi-user section of the
market and costs £3,995.

The Sprite Compact is equipped
with the Intel 80286 processor and
1Mbyte of RAM. Mass storage is
provided by a 790K floppy-disc
drive and a 20Mbyte hard disc. In
common with a number of manu-
facturers of multi-user systems,
Jarogate has chosen Digital
Research’s Concurrent DOS as the
standard operating system.

Details from Jarogate Lid, Unit

Seiko’s range of
wristwatch micros

sEIKO has introduced a series of
wristwatch-sized computer
devices. The UC-2000 comes with
its own keyboard which allows the
direct input of information to the
watch, while the UC-3000 also
provides a built-in memo/diary.

The UC-3000 is supplied with a
pocket-sized QWERTY keypad
and a four-line screen. In order to
maintain the maximum amount of
memory space the watch auto-
matically deletes scheduling data
when it is finished with.

The UC-2000 includes a sys-
tem box with ROM software,
QWERTY keyboard and printer.
This allows data to be transferred
to and from the watch via its built-
in RS-232C interface and permits

users to write their own software
with the system’s Microsoft Basic.
The system is made up of three
units: the UC-2100 keyboard, the
watch, and the UC-2200 controller
which contains 26K of ROM and
4K of RAM. Built-in programs
include scheduling software,
games and utilities. Data transfer
is achieved by fitting the watch to
the UC-2200’s serial interface. The
watch also serves as the monitor.
The complete package of
keyboard, controller and watch
costs £129.95. Details from
Consumer Products Division,
Hattori (U.K.) Litd, Hattori
House, Vanwell Road, Maid-
enhead, Berkshire SL6 4UW.
Telephone: (0628) 34655.

HARDWARE
SHORTS

® Husky Computers has
introduced a back-lit LCD
screen on to its range of hand-
held Hunter computers. The
company claims that the
display can be read even in
dim light. Details on (0203)
668181,

® Ferranti dealer Microbe
Computer Systems has
introduced the Taskmaster
hard-disc card priced at £799.
Microbe has launched the card
because other plug-in hard
discs have proved incompatible
with the Ferranti and Advance
computers. Ring (0468) 62333.
® One of the biggest names in
disc systems, Western Digital,
has upgraded its Filecard plug-
in hard disc to 20Mbyte. The
Filecard 20 is priced at £895.
Details on (03727) 42955.

® First Software has reduced
the price of the Hercules colour
card to £129. The card also
comes with a two-year
guarantee. For details ring
(0256) 463344.

® The Micahdrive AT from
Cristie Data Products is an
internal hard-disc system for
the 512K Macintosh and Mac
Plus. 1t is available in 10Mbyte
and 20Mbyte versions. Contact
(04536) 79821.

®The Jdiskette from Tall Tree
Systems is a disc controller
which upgrades the IBM PC
and XT to handle 1.2Mbyte
and quad-density discs. Details
on (0252) 33375.

® The 3086 Supermicro from
Altos Systems is now available
with a 16MHz clock speed.
Users with the previous 12MHz
version of the machine can
obtain a CPU upgrade. Ring
(07535) 50712.

HP revamps
portable

HEWLET-PACKARD has released an
improved version of its lap port-
able. The new model of the
Portable Plus features a new black-
on-yellow LCD screen which has a
wider viewing angle than the
previous display. The machine also
has additional memory.

Two versions of the new
Portable Plus are being made
available. The 256K version is
priced at £2,427 and the 512K
model costs £3,061. Details from
Hewlett-Packard, Eskdale Road,

2, HQ3, Hook Rise South, Winnersh Triangle, Wokingham,
Surbiton, Surrey KT6 7LD. : - Berkshire RG11 5DZ. Telephone:
Telephone: 01-391 4433. A separate keyboard feeds information to the UC-3000. (0734) 696622.
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Pocket
products

MICROPRO has announced details of
how its products other than
WordStar will be sold. Calcstar,
Supersort, Datastar, Reportstar
and Infostar are being sold by Soft-
ware Classics for machines other
than the Amstrads. Products for
that machine are available through
Software Classics’ distributor,
CSD Ltd.

Micropro has also announced
Pocket WordStar Deluxe for the
8256. This is an improved version
of Pocket WordStar, and comes
with the Spellstar spelling checker.
The price ‘is £69.95 including
VAT.

Software Classics is at 2
Schoolbell Cloisters, Arbery Road,
London E3 SDD. Telephone:
01-981 4224. CSD is at Armstrong
Mall, Unit B-11, Summit Centre,
South Wood, Farnborough,
Hampshire GU14 ONP. Tele-
phone: (0252) 522200.

Stella

sTELLA stands for Structural
Thinking Experimental Learning
Laboratoty. It is claimed to be an
example of computer-aided lateral
thinking by its U.S. authors. The
U.K. distributor of this package
for the Macintosh describes it as a
kind of menu-driven three-dimen-
sional pictorial spreadsheet.

Stella is essentially a way of
formalising problems, and is
designed to help determine
whether a proposed strategy will
generate the desired effects. If it
will not, the system provides an
anlaysis of why not. The program
requires 512K RAM and costs
£249.

Stella is available from Logotron
Ltd, Ryman House, 59 Markham
Street, London SW3 4ND. Tele-
phone: 01-352 1088.

W § =

CONCURRENT
DOS FOR BIG
MEMORIES

DIGITAL RESEARCH has announced
that it will be shipping Concurrent
DOS XM at the end of July.
The new version of the multi-
user/multi-tasking operating
system has been written to take
advantage of the AST enhanced
expanded memory specification
used on the Rampage memory
board.

Until now, multi-user appli-
cations under Concurrent DOS
have been severely restricted by the
640K DOS space on the IBM PC.

=i

lobal,

Principal
Rate
Years
Payment

Year Begin Bal.
1 58,0868 .08
2 42,486 .26
3 33,7%

1. DBASE
2. 123

End Bal.
42,486 .26
33,764.33

The XM version will now be able to
exploit up to 8Mbyte of memory.
Digital Research has chosen the
AST system rather than the
Lotus/Intel/Microsoft standard as
it allows programs as well as data to
be held in the expanded memory
area.

Concurrent DOS XM has a rec-
ommended retail price of £295.
Contact Digital Research (U.K.)
Ltd, Oxford House, Oxford Street,
Newbury, Berkshire RG13 1JB.
Telephone: (0635) 35354.

Range Copy Move File Print Graph Data Quit
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SOFTWARE
SHORTS

® Prospero has announced
versions of its Pascal and
Fortran languages for the
Amstrad 8256. The cost is
£75 each. More information
on 01-741 8531.

® Mace + is a set of utilities
for the Mac which allows you
to undelete files and tidy up
directories. It costs £65, and
is available from P&P on
(0706) 217744

® A new version of the
Master Modeller planning
package has been produced
by Planning Sciences for
£975. More information on
01-741 9620.

® The Benchmark is the name
of an integrated package
produced by Metasoft in the
U.S. based around a word
processor. The price is £595.
More information from
Jentech Data Systems Ltd on
(07462) 61458.

® Smalltalk 80, the object-
orientated Al language, is
available for the IBM PC/AT
for £995. An EGA graphics
adaptor is required. More
from Smalltalk Express on
(0256) 461155.

® PC-Map Utility is a
program that lets you monitor
and control DOS directories.
It costs £49 and is available
from Systems Workshop on
061-431 8008.

C link to
dBase 1l

ASHTON-TATE has announced a C to
dBase III Plus link called Pro-
grammer's Library made up of a
series of ready-to-use routines
for finance, statistics and pro-
gramming. Aimed at software dev-
elopers, the package is able to call
and execute compiled C functions
and routines as part of normal
dBase operation. The price is £89.
More details from Ashton-Tate
U.K., 1 Bath Road, Maidenhead,
Berkshire. Telephone: (0628)
33123.

16

Databases for
Amstrad PCW-8256

DATAFILE has produced a range of
cheap databases for the Amstrad
8256. A major achievement is that
they can carty out mail-merges
straight from Locoscript files.
Normally you have to use a word
processor which uses more con-
ventional encoding methods.
Datafile One is a single-file
database with automatic for-
matting and range checking. Label
reports can be produced directly,
or merged with documents pro-
duced by Locoscript or by other

word-processing programs. The
cost is £29.95 including VAT.
Datafile Two adds multiple

indexes and spreadsheet calc-
ulations. The upgrade from
Datafile One costs £19.95.

Datafile Three also has linked files
and user-defined prompts. The
upgrade from Datafile Two costs
£19.95.

More details from Datarun,
5S Huntingdon Drive, Castle
Donington, Derby DE7 2SR. Tele-
phone: (0332) 810789.

Disc
encryption

THE PS-3 data-encryption package
converts characters in files to
jumbled versions, but it does so as
data is written to disc so the data
stored there is safe.

This makes PS-3 suitable not
only for transmitting files safely
over networks, but also for holding
sensitive information. It is avail-
able for the IBM PC and Apricot
families, and costs £90. Contact
Stralfors, Unit 11, Techno Trading
Estate, Bramble Road, Swindon,
Wiltshire SN2 6HB. Telephone:
(0793) 37837.

DR Gem Presentation Master

THE Gem Presentation Master from
Digital Research is a complete
hardware and software system for
producing 35mm. slides, over-
head-projection acetates and
business presentations using Gem
running on an IBM PC or
compatible.

As well as Gem Draw, Graph
and Wordchart the package
includes an image-conversion
system which allows eight colours
from a spectrum of 72 to be used,
even if the monitor is mono-
chrome. The package also comes
with an automatic 35mm. camera,

an instant-print camera and
instant slide-processing system.
Gem Presentation Master costs
£1,695. Details from Digital
Research (U.K.) Ltd, Oxford
House, Oxford Street, Newbury,
Berkshire RG13 1JB. Telephone:
(0635) 35304. P

E

PRACTICAL COMPUTING August | 986




Borland introduces the library of atfordable
quality software for your IBM PC or compatible

At Borland our philosophy is best described in four words: Quality, Speed, Power and Price. Two of our
products were recently nominated for a “British Micro Award”. One, Sidekick, received a “British Micro Award”. In
the United Kingdom, Borland products are now available at your local dealer or through Softsel (01) 568 8866,
P & P Micro Distributors (0706) 217744, Altor Ltd (041) 226 4211 and First Software (0256) 463344.

If you use a PC — choose Borland software.

Pascal Programming:

Turbo Pascal £69.95
High-speed Pascal compiler and integrated
programming environment.

Turbo Tutor £29.95
Basic through advanced Turbo Pascal programming
concepts and techniques.

Turbo Graphix Toolbox £49.95
High-resolution graphics for Turbo Pascal.

Turbo Editor Toolbox £49.95

Word processor construction set for Turbo Pascal.
Turbo Gameworks £49.95

Chess, Bridge and Go-Moku in Turbo Pascal.

Turbo Database Toolbox £49.95
Complete library of database routines for Turbo Pascal.

Business Productivity:

Reflex: the Analyst £99.95 Nominee British Micro Award!
The analytical database manager.

Reflex Workshop £69.95 (Available August 15th, 1986)
25 different Reflex applications.

Sidekick £69.95 British Micro Award!

Complete desk-top management. Includes notepad,
calculator, telephone dialer and more.

Superkey £69.95

Cuts down keystrokes and encrypts files for confidentiality.
Traveling Sidekick £69.95

Professional time-management binder, includes

software that works with Sidekick.

Artificial Intelligence:

Turbo Prolog £69.95
High-speed compiler for the Artificial
Intelligence language, Prolog.

Electronic Reference:

Turbo Lightning £69.95
Electronic reference work access system. Includes on-line
spelling checker, Random House Dictionary and Thesaurus.

Lightning WordWizard £49.95 (Available August 15, 1986)
Turbo-Lightning’s technical reference
manual and applications.

|
1
|
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Turbo Pascal, Sidekick, Superkey and Turbo Tutor are registered trademarks and Turbo Lightning, Turbo Lightning Library, Turbo Prolog, Turbo Graphics Toolbox, Turbo DataBase Toolbox, Turbo Editor Toolbox,
Turbo GamesWorks, Lightning WordWizard, Reflex: The Analyst, Travellng Sidekick. MicroCalc, MicroStar, GeoBase and BinderWare are trademarks of Borland International, Inc. or Borland Analytica Inc. Random
House is a trademark of Random House Inc. IBM is a registered trademark of International Business Machines Inc. ©) Copyright 1986 Borland International. ‘
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The new 1IN

With amemory like
we havent for

Internal power supply. v

resolution monochrome

i /
) 7 Monitor: 12" high-

Resolution: 640X 400 pixel % or 14" colour.
monochrome or 320X%200 ] /
with 16 colours, //%
640X200 with 4 colours. ‘ %%
excluding VAT
TOS in ROM creates
a workspace of over :
900K bytes. Integral 1Mb
(unformatted)
double-sided
3%, disk drive.
94-key QWERTY keyboard

with numeric keypad
and cursor controls.

Two-button
mouse.

Port for mouse

The price! Under £1
or joysticks.

a Kb (excluding VAT)

including colour monitor. An enormous 1024K RAM plus
a powerful Motorola 68000
processor running at SMHz.
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b1040STE

that you can besure
sottenathing

The Atari 1040STF employs state of the art 16/32 bit
technology. Yet its price is unbeatable.

The ST range of computers already has a large number
of software programmes available, including word processors,
spreadsheets and databases, as well as a variety of programming
languages and specialist business packages.

The 1040STF will also run software written on several
other popular operating systems, including CP/M.

It has a 1024K RAM, integral 1Mb (unformatted)
double-sided 3',” disk drive, two-button mouse and built-in
power supply.

The operating system is in ROM, leaving RAM free for
applications. BASIC and LOGO programming languages
complete the package.

With 12” monochrome monitor, we recommend it sells
for £799 excluding VAT saving you at least £1600 against its
nearest rival. The price of our 14” colour system is a remarkably
low £999 excluding VAT.

As the American magazine ‘Byte’ commented, “for
some time to come the 1040STF will be the clear leader in
price/performance.”

For the name of your nearest dealer, ring Teledata
on 01-200 0200.

And that includes an

unbeatable price

JNATAR|

Power Without the Price™
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Tandy Diskettes.
Doing away with
the Humbug

EACT: Companies make a lot of money selling different types of 5/a” disks to confused users.
FACT: A top specification disk can be used across the range of lower specification disk drives.

What this really meansis that the majority of
computer users need only buy one type of 54"
disk, no matter whether their computers have
single or double-sided, single, double or quad-
density disk drives. Tandy can now sell you such a
disk. We call it the Universal Diskette, and it's a top
quality product, certified error free.

As one of the world's largest computer
companies we have a lot of buying power, and
we've used that power to bring these disks to you at

TANDY"

DISKETTES
PACK OF 3

£3.00.:.x

an incredible saving. Look as hard as you like at the
prices. Just over a pound per disk (including VAT) is
all you'll pay in either 3 or 10-packs - so why pay
more?

Tandy disks are just part of the range of
computers and computer products available from
well over 200 Tandy stores throughout the UK. That
range, like the prices of our diskettes is what we
believe makes us the obvious choice as your local
computer company.

TANDY

DISKETTES
PACK OF 10

TANDY

COMPUTERS

The range that’s clearly superior

Tandy Corporation (Branch UK), Tandy Centre, Leamore Lane, Bloxwich, Walsall. WS2 7PS. Telephone: 0922-477778
For further information about Tandy Computer Products, dial the operator and ask for

Freefone Tandy Computers

Available from all Tandy Stores, participating Authorised Dealers and AT Computerworld stores.
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Lotus
bi-monthly

LOTUS DEVELOPMENT has launched a
bi-monthly news pack which it
intends to send to all registered
users. Called Lotus In View it
consists of news and information
on Lotus products and third-party
add-ons. The first edition contains
a sheet of information from Lotus
plus a number of leaflets from
British Telecom, 4-5-6 Wotld and
others.

Lotus Development has also
announced that it is to acquire
Graphic Communications Inc.
This move will give it exclusive
rights over GCI's product range,
which includes the Graphwriter
and Freelance graphics-enhance-
ment packages for Lotus’s 1-2-3
and Symphony.

Further details from Lotus
Development (U.K.) Ltd, Consort
House, Victoria Street, Windsor,
Berkshire SL4 1EX. Telephone:
(0753) 846110.

IBM SPREADS
ITS NETWORKS

1BM has released a series of products
intended to enhance its range of
networking systems. The Token
Ring LAN can now be upgraded

and a new Information Exchange is_

available.

The IBM Token Ring network is
now able to accommodate the
System 36 minicomputer via a
PC/AT network controller. The
system also provides for a range of
interfaces which allow up to eight
Token Ring networks to be joined
together. IBM has also announced
the availability of fibre-optic and
copper repeaters to extend the
network’s maximum length.

Information Exchange is IBM's
first entry into value-added
networks. Based upon the
Managed Network Service, a
multi-node network that is also
managed by IBM, Information
Exchange is designed to provide
on-line data transfer between
customers. The system will also
provide storage facilities so that
recipients can download the data
at a time that suits them.

Details from IBM U K. Ltd, PO
Box 41, Baltic House, Kingston
Crescent, Portsmouth, Hampshire
PO6 3AU. Telephone: (0705)
69491.

WordStar
amnesty is
over

MICROPRO has announced that the
amnesty for people using pirate
copies of WordStar is at an end.
The company says that the
amnesty, in which users could
register their unlicensed copies,
has been highly successful.

The amnesty period ran from
last November to 30 May. In that
time a large number of organ-
isations — from small firms to big
corporations — have come forward
to legitimise their programs by reg-
istering them.

Micropro has no plans to pursue
users who have not come forward
with illicit copies. But any cases
that do come to light, probably
through the Federation against
Software Theft (FAST), will be
prosecuted.

Details from Micropro
International Ltd, Haygarth
House, 28/31 High Street,
London SW19 5BY. Telephone:
01-879 1122.

Midland Bank
chooses Windows

MICROSOFT WINDOWS has been
adopted by Midland Bank plc to
provide on-line information for its
currency dealers. The package will
be used to open several windows
on the screen, each of which can
display different information.
The multi-tasking aspects of
Windows will allow dealers to
monitor information on one
window while working on other
windows. It will also enable the

users to call up different programs
to analyse information as 1t atrives.

Midland Bank wants to expand
the use of Windows. It hopes to
install around 200 IBM PCs in its
branches in the U.K. to enable
customers to monitor cufrency
fluctuations.

Further details from Microsoft
Ltd, Excel House, 49 De Montfort
Road, Reading, Berkshire RG1
8LP. Telephone: (0734) 500741.

SHORTS

® Commodore U .K. has
announced that its first
shipment of 1,000 Amigas
was sold within two weeks of
the machine’s launch. For
details ring (0536) 205555.
® Victor Technologies (U.K.)
is offering customers a free
on-site warranty for its VPC-2
and V-286 PC and AT
compatibles. The offer applies
to machines purchased after
1 June. Details on (0628)
72727.

® Olivetti File is a monthly
newsletter aimed at users of
Olivetti |BM compatibles. The
newsletter is a sister
magazine to Apricot File and
Victor Sirius File, and is
independent of Olivetti. The
yearly subscription rate is £60
for U.K. users. Ring 01-833
3501.

® The electronic-mail service
Monodata is now offering a
1,200/1,200 baud rate to its
customers. Details on 01-405
4442,

® British Telecom’s Cable
Interactive Service is now
able to deliver teletext
services anywhere in Europe.
The system, developed by
Metrotel Viewdata Systems,
potentially allows teletext
frames to be transmitted to
teletext generators anywhere
in the world. Details on

(0892) 42834.

The return of paper tape?

THE strip of paper shown below is
not the latest in op-art but rather
the latest storage medium. Known
as Softstrip, the system is the
brainchild of Cauzin Systems Inc.

It is intended as a way of providing -

machine-readable programs or
data in printed form.

Softstrip is a development of the
optical scanning technology that is
used in conventional bar codes.
The strips are fed into a reader
which decodes the fine black-and-

white images and translates them
into digital data. Cauzin says that
a single strip can contain up to
maximum of 5,500 bytes.

The Softstrip System Reader is
compatible with the Apple II,
IBM PC and Apple Macintosh
computers. It is priced at $199.99.
Details from Cauzin Systems Inc.
835 South Main Street,
Waterbury, Connecticut 06706.
Telephone: (U.S. area code 203)
573-0150.

Apricot makes distribution deal

APRICOT COMPUTERS has signed dis-
tribution deals with Apricot In
Canada (AIC) covering Canada,
the Caribbean and Central
America.

AIC has agreed to take 1,000
machines in the first year rising to
4,000 in the third. In return

Apricot has given AIC exclusive
distribution rights in the areas con-
cerned.

AIC is a Toronto-based
company backed by the Merrill
Lynch financial giant. It was
formed by ex-employees of Delta
Marketing which, until nine

months ago, handled the dis-
tribution of Commodore products
in Canada.

Further details from Apricot
Computers plc, Apricot House, 17
Westbourne Road, Edgbaston,
Birmingham B15 3TR. Telephone:
021-454 9091.

Air Call
Teletex

A NEw information service, known
as Air Call Teletex, has been
launched. It is broadcast over the
ITV transmitter network and may
be downloaded via a modem intoa
computer.

The system is owned jointly by
Air Call plc and Oracle. It
transmits information in the same
manner as normal teletext services.
The broadcast is received by a
Sugtext modem which decodes the
signal and downloads the data.

Air Call Teletext does generate
its own information but acts as a
carrier for independent infor-
mation providers. The service went
live on 2 June.

Users pay for the setvice by
direct subscription to the in-
formation providers; Air Call
charges IPs 3.75p per Kbit trans-
mitted. The Sugtext modem costs
between £500 to £550. Further
details are available from Air Call
Teletext, Imperial House, The
Hyde, Colindale, London NW9
SAL. Phone: 01-205 0005. [
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PC SOFTWARE: OVER

501 DISCOUNT!

WHY PAY MORE?

MULTIMATE ADV_235RRP 495
SUPERCALC 3.21 175RRP 360
SMART 375RRP 695
WORDSTARPRO 219RRP 399 —45%!
XCHANGE 275RRP 495 —44°
DBASE Il PLUS  335RRP 595
WORDSTAR 2000 265 RRP 465

WORDSTAR 2000
PLUS

DBASEIl
FRAMEWORK Il
LOTUS 1-2-3
SYMPHONY
WORD PERFECT
JAVELIN 386RRP 595 —35%!
CLIPPER 422 RRP 650
VOLKSWRITER3 211RRP 325
DB COMPILER  310RRP 463
WORD _ 265RrP 400
OPEN ACCESS 275RRP 395
WORDCRAFT 332RRP 475
TOTAL PROJ
MANAGER
CBASIC
COMPILER
HERCULES
~ MONO
QUADBOARD
384 290RRP 398 —27%!
DATAMASTER POA NOW AVAILABLE!

DATABASE
MANAGER 2

MILESTONE

HERCULES
_ COLOUR

CLIP

e Most popular business micros supported!

® Fast delivery!

® Quantity discounts!

e Credit accounts available!

o Government & overseas orders welcomed!

e Customised software & consullancy service!
(IBM-PC prices shown exclude VAT and are

correct at time of going to press)

315RRP 549
237RRP 395
325RRP 550
247 RRP 395

345RRP 550
269 RRP 425

276RRP 395

~ 276RRP 395

259RRP 375 —30%!

180RRP 245 -26%!
168RRP 225 —-25%!

98RRP 128 —23%!
102RRP 120 —15%!

’
Call us NOW-on 0480 - 53044 for further details!
——e————————————————————
Call us NOW on 0480 - 413122 and save money!
——*

Elite Computer Systems

UNIT 2 - HALCYON COURT - ST MARGARET'S WAY
HUNTINGDON - CAMBS PE18 6DG

; SUMMER COURSES - 3day
introductory and advanced Forth

courses with notes and working
software ........... . £375.00

; 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, LSI 11.

; FORTH83 HS/FORTH
1 megabyte programs, graphics.
floating potnt. assembler.

strings £230
; MPE-FORTH/09 for FLEX or
0s9

Editor, assembler, full system
integration, cross compilers
available 175

F@Eﬁ[ﬁ]righ!/

Completawith:
SCREEN EDITOR.
‘MACRO~ASSEMBLE

——
‘Extensions:

MicroProcessor g
Engineering Ltd saums
21 Hanley Road, Shirley '
Southampton SO1 5AP

Tet: 0703 780084
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System Science

Aztec C Compilers
For the IBM-PC, MS-DOS, Apple le, Mackintosh
and Amiga. Cross compilers for 8080, 8086,
6502, 6800 processors, {Includes the
compifer, assembler and overlay finker.
COMMERCIAL versions also include library
sources and ROM suport plus development tools,

DE-SMET C COMPILER
For Apricot and PCs, this fast small model
piler includes an bler, screen editor and
tinker with overlay and 8087 support.

PHOENIX PROOUCTS
PMATE- the grogrammable programmers editor.
PLINK-96- fast versatile overlay linker.
PLINK-86 Plus even more features including
overlay caching.

Pre-C- C syntax checker or LINT utility.
PforCe- the C source fibrary with everything —
screens, windowing, database and system
functions.

FORTRAN

Fortran-77 compilers for MS-DOS and PC-DOS are
available from Microsoft., Ryan-
McFarland and Prospero. All support large
memory models and 8087 processor. Add-on
fibraries are available for graphics, maths and
scientific functions and database functions. We
also stock Fortran compilers for CP/M-80

In addition we have the complete range of BORLANDS TURBO
products, Pascal Compilers, Quick Basic, Communications and disk
formatting utilities.

6-7 West Smithfield, London EC1A 9JX, Tel: 01-248 0962

LATTICE C Compiler.
The LATTICE C Compiler has become the 8086
industry standard with a wide range of
applications libraries. tncluded are four memory
models and 8087 support. Also from LATTICE- the
C SPRITE debugger, DB-I and DB-Ill
libraries, Lattice MAKE utility and Screen editor.

MICROSOFT C COMPILER
Supports all Intel memory, models with 8087
support and overlay linker. Symetric to the
Microsoft XENIX C Compiler.

C LIBRARIES

Add-on libraries are available for C for a variety of
applicatioris. Check compiler compatibility when
ordering. GREENLEAF COMMUNICATIONS and
GENERAL functions, C-TREE, C-ISAM and B-
TRIEVE for data bunctions, PANEL and WINDOWS
for DATA for screen entry, MULTI-HALO for
graphics and many more including real-time, sorts
etc.

ASSEMBLERS

8086 Macro Assembler from Microsoft, 8086
Macro Assembler from 2500AD's Z80 Macro for
CP/M-80.

CROSS ASSEMBLER (Macro and
relocatable-linker provided) are available for most
processors to run under MS-D0S and CP/M-80,
including 280, 8086, 68000, 68000,
6809, 6301, 6502, 8051, 8048.
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t appears to be an iron law | should put a lot of effort into | are based on the assumption that
uof programming that however | finding ways of speeding it up. the table is in no particular
fast a piece of codes runs, there That said, you can make some | sequence. The running time of the
is always some way of chopping | substantial improvements just by | search is therefore proportional to
off a few more microseconds. | slightly modifying the brute-force | the size of the table.
Nowhere is this more true than in | method. This technique — which You cn obtain an immediate
the familiar world of look-up. | is simply a matter of looking at | speed improvement by adding
tables. You might think that the | each table entry in turn until you | dummy values at the head or foot
extraction of an item of data from | find the one you want — can be | of a table. The dumm)f values -
an array would be as simple a pro- | coded with a very short For-Nextor | which are known as sentinels — are
gramming task as any, yet it is one | While-Wend loop in Basic, or an | used in a number of searching and
that seem to lend itself to constant | equivalent construct in other | sorting techniques. Their purpose |
refinement. languages. is usually to stop a sequential i
Perhaps this is just as well, given process from running off the end.
the importance of tables in most PROPORTIONAL In this case, the sentinel is a copy
software applications. In fact, in Given a table of size N, the | of the searched-for value, which is GE"I NG I
one form or another array handling | brute-force approach requires you | stored in an extra slot at the end of
often accounts for the largest | tolook atan average of N/2 entries | the list. The search then proceeds AROU N D |Il'
portion of the processing time of | for each successful search, and N | as before, but with the important i
many programs. So it is not | entries whenever the searched-for | difference that you no longer have TH E TABLE
surprising that progammers | value is not present. Both figures | to test for the end of the table. :
Table searching for
SEARCH ROUTINES i s
a substantial eleme
of many programs, so
1000 "TWO SEARCH ROUTINES. In each case, we are any time saved is -
#zgténg :tht:e v:luetTQRGETA;? an ..ar;{ called |i|<e|y to have a big !
Fa W IC. as entriles. varilia es are effect on Overoll
defined as integers. fi d
1010 ‘On exit from each routine, FOUND indicates if ex'eFU IS SPEECh .
the search was successful. If so, POINTER This is because the routine can
points to the required value. guarantee always to ﬁnd'a match.
P . If the entry which is found
1020 First, define two constants: B .
appens to be the last one in the
1030 FALSE=0: TRUE=NOT FALSE array, then the search has failed.
The listing shows how this
might be implemented in Basic.
Although the number of com-
2000 ‘SENTINEL SEARCH. The tahle does not have to patisons is the same as with the
be in sequence. It is DIM'd to N+1 entries. brute-force method, the running
2010 POINTER=1 time is likely to be much less
- . because there is less work to do in
2020 TABLE (N+1)=TARGET Store dummy value each iteration of the loop. Using
2030 WHILE TABLE (POINTER)<>TARGET: interpreted Basic on a Z-80, I
POINTER=POINTER+1: timed a search for the 500th
WEND element in a 1,000-entry table at
2040 IF POINTER=N+1 THEN Zae . chrarcd © g2
- seconds without the sentinel.
FOUND=FAL SE Another way of improving a
ELSE search is to use a technique called
FOUND=TRUE percolation. This works on the
2050 RETURN assumption that certain entries will
be required mote often than
others. As each hit is found, it
changes places with the entry
immediately before it. So the more
! ) frequently used values graduall
3000 BIN(.-\RY SEARCH. In this case, the table must percolate to the top ofgthc list),,
be in the correct sequence. making each subsequent search a
3010 LOW=0: HIGH=N: FOUND=FALSE little bit faster.
O INTER (LowaIG /2 A Bt
= +
- So fat, I have only talked about
3030 IF TARGET<TABLE (POINTER) THEN unordered tables. If you can sort
HIGH=POINTER-1 the table to the sequence of the
ELSE searched-for values, you open the
IF TARGET>TABLE (POINTER) THEN gf’:‘ fo many f”‘fg o
_ iques. However, before doing so
LOW=POINTER+1 you must decide whether the time
ELSE saved in the searching is enough to
FOUND=TRUE compensate for the extra time
3040 WEND needed for sorting.
3050 RETURN Once you have sorted the table,
even the brute-force method can
{continued on next page)
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{continued from previous page)

profit by it. In fact, the time
needed for a successful search is
exactly the same as before, but on
average a failed search will be twice
as fast. This is because the program
can stop the loop as soon as it
passes the first entry which is
greater than the target, rather than
having to go right through to the
end.

But if you go to the trouble of
doing a sort, you might as well goa
little further and apply the classic
look-up technique for an ordered
list: the binary search. This is only
slightly trickier to code than the
other methods mentioned here,
but it is by far the fastest of the
popular searching algorithms.

attention to the upper half of the
table. If it is lower, you need only
deal with the lower half. You then
compatre it to the middle entty in
the relevant half, moving to the
appropriate quarter of the list.
This process is repeated, halving
the area of search each time, until
either you have found the required
value or the sub-list has been
reduced to a single entry.
Although the coding of this
search is very short, as the example

li
V‘i

z-r.-;!

AU
/ v

s..sl\“"\‘@s

in the listing shows, even experi-
enced programmets occasionally
have difficulty with it. A common
mistake is to program the routine
in such a way that it fails at the
boundary that is, that the
search does not find an entry which
happens to lie at the very beg-
inning or end of the table.

DUPLICATE KEYS

Another problem with the
binary searchis that it cannot find
duplicate keys. Usually this is of no
consequence, since you are only
interested in knowing if a certain
key exists in the table. But if you
need to extract every occurrence of
the value, you will have to resort to
scanning the entries on either side

look-up technique for the majority
of cases. While the other methods
discussed have running times pro-
portional to N, that of the binary
search is proportional to log N. If
the table has around 4,000 entries,
the worst case requires just 12 com-
patisons. And the larger the table,
the greater the improvement.
However, there is further scope
for fine tuning. One useful idea is
to try to guess where the searched-
for value lies within the current

i

2

=

sub-table, rather than simply
starting at the mid-point. This is
analogous to the way most people
use a telephone directory. If the
name you wish to find begins with
D, you open the book about one-
fifth of the way through. If it starts
with Y, you commence your search
near the end.

For this to work, you need to be
able to estimate the probable sub-
script of the target within the
table, based on the assumption
that the keys are evenly spread.
You then use this calculation in
place of the existing method of
obtaining the subsctipt, which is
merely to halve the value each time
round the loop — see line 3020 in
the listing. In all other respects,

DISC FILES

With this method, there is a
saving in the time needed for
comparisons, but at the cost of
mote calculations. How much time
— if any — it saves overall will
depend on the relative pet-
formance of these two operations
in the target system. It comes into
its own when the table is a disc file.
That said, no form of binaty search
is really suitable for files, because it

Y22\ Computer Consultants Ltd.

TANDON, JUKI, PEGASUS, SAGE, CASHLINK, AUTHORISED DEALERS

e

PCX, THE TANDON XT

storage memo

SOFTWARE PACKAGES

Intel 8088, 360kb FDD, 640 KByte main

20 Mbyte Fixed disk drive,

14" Ti/Swivel Hi res monitor, keyboard,
MSDOS.

The PCX-20 costs £1,295
or PCX-10 Mb £1,295

PCA, THE TANDON AT
Intel 80286 6 8 Mhz. 1.2 Mb FDD, 640 KByte
main memory, 30 MByte Fixed Disk, 14"
Ti/Swivel H Res monitor, keyboard, MSDOS.

The PCA-30 costs £2,495
or PCA-20 Mb £1,995

HARDWARE UPGRADES

SPOOLING SOFTWARE ON ALL
SYSTEMS SOLD THIS MONTH " **

involves fetching items of data that
are far apart, and so increases the
number of physical accesses and
the amount of movement of the
read/write head.

One look-up technique which is
equally useful for disc files and
RAM tables is the use of a thumb
index. This is named after the
indexes that you sometiomes see
cut out of the edges of the leaves of
a large dictionary, which help you
to go straight to the initial letter of
the word you want to look up.

The idea is to arrange for the
program to create a second table,
containing just 26 items. Each of
these is a pointer to the first entry
in the main table that starts with
each of the letters of the alphabet,

In the binary search, you statt by | of the one that the search | the processing is the same as for a | so providing a very rapid way of
comparing the target value with | recognises. normal binary search. It does, of | getting to the section of the file
the entry at the middle of the list. In spite of these minor diffi- | course, assume that the datacanbe | you want.

If it is higher, you can confine your | culties, this is still the best | converted to some numeric form. The technique is often used with

very long lists of words, such as the
dictionaries supplied with spelling
checkers. You will have to work
out whether you can justify the
overhead of setting up the index.
You might even decide to go
further, and have another level of
indexing, pointing to the second
letters of each word — but at this
point you are in danger of moving
away from simple table searching
and entering instead the world of
tree structures. X

FREE
***640 KB UPGRAOE & PRINT

“*“VERY SPECIAL PRICES ON
PEGASUS £P.0.A***

dBASELN ... ..£251 10MByte fixed disk.. ..£395 OLIVETTIM19. ~LP.0.A
JBASE INP £355 20 MByte fixeddisk........ ... ..£475 OLIVETTIM22. -EP.0.A
DELTAA4 ... £364 Mono Graphicscard . £190 OLIVETTIM24 ... -EP.O.A
FRAMEW £339 Hercules color card £146 OLIVETTIM24SP . EP.O.A
LOTUS 123V2. £275 Microsoft mouse.. £138 OLIVETTIM28 . = BreA
MULTIMATE g'slg Sage Chit Chat m: .£298 RENTAL PACKAGES

“£62 PRINTERS . TANDON PCX-20 LOTUS 123, EPSON LQ800
SAGE BOOK-KEEPER ... £198 EpsonFX85 . . .£339 et

...£459 EpsonFX105. ...£459 2 TANDON PCA-30. CONCURRENT DOS, TAPE

SAGE ACCOUNTANT ...

small sampie rom the wide fange of packages availabie - piease letephone 101 your
partigular VAT

Ipnces

L EpsonLQ800........ .£486 STREAMER. 2WYSE TERMINALS. EPSONLQ1000,
Juki5510 ... .£269 Oisks & paper  Cashprice £5295

SYMPHONY ... ...£358 Juki 6000 . £199 Rent from £50 pw

ag:gg;ﬁg i E;él f:%r'u 601 3% i ggg Rental prices inciude full insurance cover and on sile maintenance These are just 3
1

WORDSTAR PROF.

SANDERSON CENTRE, LEES LANE, GOSPORT, HANTS P012 3UL. Telephone: (0705) 504874

CANONPW1080a .

24
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Introducing the TeleCAT-286™

AT Performance
for £2695 complete.

Up till now, with a mid-range budget, you had
to settle for mid-range performance. And a
mid-range set of features.

But now you can settle for a whole lot more.
With the new TeleCAT-286™ from TeleVideo.

MORE PERFORMANCE

The TeleCAT-286™ retails for roughly the same
price as a comparably-equipped IBM XT. But the
similarity ends there. Instead of starting you off
with a stripped-down box, we've loaded up the
512KB TeleCAT-286™ with everything you need.
Like a 20MB hard disk. A 1.2MB floppy. An Intel
80286 CPU that runs at either 6 or 8MHz clock
speed. There’s even a standard 14" high-resolution
640400 monitor for text and graphics.

To make even better use of internal space,
we socketed the TeleCAT-286™ for 1MB of RAM,
and also included serial and parallel ports on the
motherboard. As a result, we can still give you
three extra expansion slots.

MORE PRACTICALITY

Using our experience in building terminals and

systems for 750,000 users worldwide, we've
designed a machine that’s the last word in
ergonomics. With sculptured keycaps on a
high-quality keyboard. LEDs on the three critical
locking keys. And a footprint that’s nearly a third
smaller than IBM’s AT. So you get more of your
desk back, too.

FIND OUT EVEN MORE:

There’s a whole lot more we could tell you about
the TeleCAT-286™. But it’s an even better idea to
get your hands on it. So call us on 09905-6464
and we'll tell you the nearest place you can

try one.
For high performance at a low price, don’t
settle for less.

o TeleVideo

Settle for more.

© 1986 TeleVideo Systems, Inc.
Screen graphics by Chartmaster © Decision Resources, Inc.

IBM is a registered trademark of International Business Machines Inc.

TeleVideo Systems International Limited - Dorna House - 50 Guildford Road - West End - Woking * Surrey GU24 9PW - Telephone: Chobham (09905) 6464 - Telex: 858922 TELVID.
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Shuggart Interface. Plug compatlble with
5% inch drives.

Postage £1.73

WORDSTAR

With Mailmerge installed for the Matmos
PC including manuals.

DAISY WHEEL PRINTERS

18 characters per second with serial
RS 232C Interface. High quality.construction
by a major european manufacturer.

SRR Visa & Access

3" HITACHI DISK DRIVES |

Single sided 250k, Double sided 500k. Double density
— 100 tracks per inch. 3 ms Track access time.

THE 16 BIT

SAMURAI S-16

Brand new surplus stock of this
high quality machine which
originally retailed at £2400.

*8086 based (4.6MHz clock rate)

*128K memory with parity

*twin half height 8" floppy disc drives
(total 2.3MB formatted)

*12" green phosphor monitor included

*ONE parallel & TWO serial interfaces
included

*MSDOS Ver 1.25 & manuals included

*VICTOR/SIRIUS software format

*Manufactured by HITACHI to highest

+ possible standards

*Much public domain software available

*30 day full guarantee

*Plug in cards and IBM 3740
compatibility make this an ideal
programmer’s or engineer's machine

J

\ - mim accoped ™ Available ONLY from: |

COMPUTER APPRECIATION, 111 Northgate, Canterbury, Kent. (0227) 470512
MATMOS Ltd., 1 Church Street, Cuckfield, W. Sussex RH17 5JZ. (0444) 414484/454377
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BETTER SERVICE : BETTER PRICES : WIDER CHOICE |

Hi Res monitor Perfect
2 software. 12 months
on-site warranty

FERRANTI PC860

ATAR' 1 040 mone/colour ; E649IE81 9
AMSTRAD 8256/512 ficemper  £399/£499
20MB pius Card (1BM and Compatibles) SPECIAL OFFER £595
OLIVETTI Upgrade to 640K £99
SANYO Extra 128K Ram + Ram disk + extra 25% disk capacity £65
APR|CUT 51 ZKLimited Period anly E1 29

e of matrix/daisy/laser printers
QUENDATA 1120 £149 JUKI5510 £219
JUKI 6100 £269 NEC SPINWRITERS from £299
EPSON LX80 £195 EPSON LQ 800 £499
NEC P6 24PIN £429 BROTHER M1509 £399
MANNESMAN TALLY MT85 180cps AMAZING QUALITY NLQ £299
SHEETFEEDERS Most models £179

(some even less)

PRINTER BUFFERS

Serial/parallel in/out. 8k-512K, from 8K — £75, 16K — £85, 64K — £119
[T TSN Al sizes available  [IRIEEIVYEN for all printers

11"x9%"60gm  £9.75 (2000sheets) EPSONFX,MX,RX 80/100

£2.49/£3.75
12"x9%"60gm £11.69 (2000 sheets) EPSON LX80 £2.95

Clean 70gm £15.95 (2000 sheets)* JUKI6100 single strike £1.15
EdgeA4 [ 85gm  £9.30 $1 000 sheets) SHINWA/M.TALLY MT80 £3.79
11”%14%"60gm £13.50 (2000 sheets)* KAGA/CANON £3.99
Delivery £2.45 (fixed) + £1 per box. Extra Q,UME S LR
£1 per order for items marked * Mtwwbbons/ £3.99

WY from £1.70 per 1000 S e £3.99

Official Government/Educationalflocal Authority orders welcomed.

Please add 15% VAT to all prices (inc. carriagel Limited space precludes listing of our full range of products.

Please telephone if you do not see the item you require.

£1149 @D XT & AT. Please call.

PLOTTERS &

DISKS - POST FREE

PRICES DOWN!!

Packed in tens. No Quibble Guarantee.

DIGITISERS

i i 42 i

Hitachi 672KA3 — B425  pyeangre B8 oaren
Roland 880 A3 £749 sso0 £14.45 £13.45
Roland 980 A3 £1099 DSDD £18.45 £17.45
Roland 2000 A2 £3499 $500 £18.45 £17.45
Houston A1 from £2995 23206 VB gg;g gggg
Graphtec AO £6250
Cherry A3Digitiser ~ £495 SONY/PANASONIC 5}

o SSDD £11.95 10.95
Summasketch Digitiser £439 DSDD £14.95 13.45

£89 DSQD £17.95 15.95

Summamouse Ho1sms  £28.95 £26.96
This is just a selection from our full
range of CAD hardware and software XIDEX PRECISION 51"
— Please call for details. SSDD £ 995 ¢ 8.95

DSDD £11.95 £10.95

m AUTOCAD AUTHORISED DEALER 0SQD £14.95 £13.95

CAD systems — Installation & Training

— Independent Consultancy service
available. Please call for details.

SONY 3.5”
SS Plain £19.95 £17.95

WORDSTAR PROFESSIONAL £239 85 Boxed £23.95 £21.95
PERFECT WRITER 2 £129 DS Plain £29.95 £27.95
WORDCRAFT V. 2.5 £379 DS Boxed £33.95 £31.95
DELTA 4. V.41 £359 CF2 3 £36.00

VP PLANNER £79 31" & 54" see 10 Lib. case £1.75

ADVANCED MICROCOMPUTER APPLICATIONS 1st/2nd FLOORS

40, HIGH ROAD, BEESTON NOTTINGHAM NG9 2JP Tel: 0602 252627
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OMPUMART—-

— NEXT DAY DESPAICH=—==

IE¥M comraa Lotus  olivetti EPSON

N\
CPEIAL DFFER

AsHTON TATE NEC

Upgrade your PC/XT with .- - PC XT (SDD) 640K RAM 2x360K Disks £1178.00
P9 PC XT (SFD) 640K RAM 360K + 20Mb Disks ggg%gg
HARDCARD PC AT (E) 512k RAM 1.2Mb + 20Mb Disks :
P mwt‘ct))-instal?g\gle slot 10MP PC AT (X) 512K RAM 12Mb + 30Mb Disks £2824.00
s e°D§V|; on a card will workiin chOnN £550.00 Mono Monitor + Adapter £244.00
Rl C‘SXI or compatible: Colour Graphics Monitor + Adapter £43500
1BM PC. EMIUM EGA Monitor + Adapter £800.00
AST SIX PACK P%oLouR MONITOR PC XT (S) Keyboard £126.00 8087 Chip £45400
& TA;(S/I)\(IT peyond 640K and go PC AT (E) Keyboard £14200 80287 Chip £434.00
Boost YOUrt oty Colour Graphics PC AT (X) Keyboard £126.00 |
one-up of ‘?mrius outstanding Parallel Adapter £3700 Display Stand £50.00
standard Wi 0 utifunction £799.00 Serial Adapter £5400 AT 360k Disk £145.00
Conc‘jbmccl;ur)\? (a5 colour monitor Only »/7
card an -

AT Parallel/Serial £8800 PCDOS £50.00

fion
OCAD for Educa urrently i
AUTOCAD o discourls curerty comraa

available for bond fi

Portables
colleges Portable | (256k RAM 2x360k Disks) £1377.00
Portable | Plus (256k RAM 360k + 10Mb Disks) £1797.00
Portable Il (640k RAM 360k + 10Mb Disks) £270700
Portable 286 (640k RAM 1.2Mb + 20MDb Disks +
SOFTWARE = = — 10Mb Tape Backup) £3442.00
Multimate Word Processor £27500 Deskpros
Wordstar 2000 Word Processor £34500 Model 2 (256k RAM 2x360k Disks) £1447.00
Lotus 1-2-3 Spreadsheet £27500  Model 4 (640k RAM 360k + 20Mb Disks +
Symphony Integrated £385.00 10Mb Tape Backup) £232200
dBase Il Plus Database £415.00 286 Model 2 (512k RAM 1.2Mb + 30Mb Disks) £3127.00
GEM Collection £99.00 286 Model 4 (640k RAM 12Mb + 70Mb Disks
+ 10Mb Tape Backup) £4597.00
PRI NTE Rs = All prices include Keyboard, Monitor & DOS.
Dot Matrix - ™
NEC P6 (180cps, 72cps NLQ, 80col) £390.00 OIlvettl
NEC P7 (180cps, 72cps NLQ, 136col) £470.00 Mono  Colour
NEC P5SXL (264cps, 88cps L, 13¢col) £83000 24 (128k RAM 2x360k Disks) £1369.00 £1605.00
Letter Quality M24 (640k RAM 360k + 20Mb Disks)  £1907.00 £2143.00
NEC Spinwriter ELF (18cps) £280.00 M24SP (640k RAM 360k + 20Mb Disks) £2182.00 £2418.00
NEC Spinwriter 8850 (55cps) £886.00 NEW MODEL
IBM Quietwriter Model 2 (45cps) £111500  M19 (256k RAM 360k + 10Mb Disks)  £1639.00 £1949.00
All prices include cable. All prices include Keyboard, Monitor & DOS.

Other Printers, Multifunctional Cards & Software available.

Please ring for an immediate response and the latest prices.
Additional discount available for educational orders.

e ———————————— e ———

Prices exclude VAT & Delivery. All goods subject to availability.
ALL MAJOR CREDIT CARDS ACCEPTED l,_-:circle 118 on enquiry card
= 0923 47405
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IMPORTANT

WOULD YOU LIKE TO INCREASE

THE EFFICIENCY AND

PRODUCTIVITY OF YOUR
BUSINESS??

LENTRETHITE LTI TED

HAS THE ANSWER!

There is no longer a need to tie up valuable business capital with the purchase of computer equipment which
could be out-dated or superceded within 6 months.

CENTRETIME can offer you a complete microcomputer (or larger system if required) installed and fully
maintained and supported on: —

*RENTAL LEASE OR LEASE PURCHASE OR'DEFERRED PAYMENT
for any period from 3 months to 5 years!!!
Through the advantage of our own in-house financing our rates are extremely competitive.

CENTRETIME Limited can supply computers ranging from the Amstrad PCW8256, Apple Ile, llc, MacIntosh
512 and Plus, Apricot, IBM PC AT/XT and others plus a complete range of Dot Matrix, Daisy Wheel and
Laserprinters as well as Hard Disks from 10 to 160 Megabyte capacity.

CENTRETIME Limited offers FULL ON-SITE SUPPORT and free replacement service for Systems which cannot
be repaired on site.

RENT AN AMSTRAD PCW8256 FROM AS LITTLE AS £15.00 per week**
or

A MacIntosh 512K from as little as £32.00**

or

An IBM PC from as little as £39.00**

IBM COMPATIBLES from £30 per week**

Also available CANON PC (IBM COMPATIBLE), various brands of photocopies, facsimile machines, word
processors and electronic typewriters.

FOR AN OBLIGATION-FREE WRITTEN QUOTATION, CALL 01-398 9422 (24 HOUR
ANSWERPHONE) OR WRITE TO:—

EENTRETIIE LT ED

(Services Dept), “Roseneath” Giggs Hill Road,
Thames Ditton, Surrey KT7 OBT. U.K.

* *Based on a rental of 3 months excluding VAT.
* Subject to status.

, L
Mﬁ — circle 120 on enquiry card ~




For all computers
Great and small
‘make that call.

BOOKS — from £1
ELECTRONIC MAIL
BRIEFCASE SYSTEMS
from £450
- _PRINTERS from £150

Kaypro PC/256K/2 FlopplesiMonitor/Software .. .. Mermary Expansion Chips (To Make 64K Biocks). 1.15 Each
Kaypro XF/256K/20MB MHD/Monitor . .12 Word Perfect from 581 300
Kaypro 286X Lotus 1-2:3 Ver 2.0
1 Mouse Systems PC Mouse with Pop-up Menus
Plus Deveiopment Corp Hardcard 10MB HD
Smart System Version 3.0
AllCompag Computers
Copywrite by Quaid Sofiware 39 Siar NL1O Printer
Ericsson Desktop PC'S 30% olt sl New OkiPrinters
Ericsson Portable Compatipte PCS 25% olflist  yP Planner .
Otivetti M24 Twin Floppy 128K Qubre Sixshooter 384K Muttifunclion Card
Monitor/Keyboard/Dos . 1488 E£pgon LO1000 Letter Quality Printer
Olivetti M24/20MB Hard Disk Psion Chess
Complete System/640K - 1781 stancard DS!DD 487PI Floppy Disks (Per Box)
Olivetti M24SP 640K Epson Taxi PC
20MB HD/One Flogp iMonitor/Dos/Keyboard .. .. 3 F|oppy[5086/540KlGlaph|cl Adaptor..
Epson Taxi PC/256K/Double Floppy 3 Epsonﬂ‘_
Epson Taxi PC/256K/20MB Hard Disk + Twin FIoppleOeGthDKlGuphlcs Adaptor . .
Epson Taxi PC/258K/Single Floppy. .. Epson Taxi PC
Altos Xenix Multi-User Range 4 20MB Hard Disk/640K/8086/Graphics ...
PFS Suite (Fve Programmes) A5 garSRI1S
Sagesoft Chitchat Comms and Modem Pack 27 Amstrad 8256
Gne to One Electronic Mail Subscription Amstrad 8512
é‘o’rn”p‘lgl‘fssl‘s(:‘emlh)nono Screen . Special Olfers) Ex-Demo Slock! Like New!
Atart 1040ST (New!) Qume 12720 20cps Oalsy Wheei/WHh Tractor Feed/Seral . .. 399

a 512K
Quendata t8cps Daisy Whesl Printer .

Moving to
New Premises

FAMOUS NAMES

STORE OPEN

MON-SAT
7pm TUESIWED/THUR
BARGAINS GALDRE

OLIVETTI — NEC
EPSON — ZENITH
TOSHIBA — FUJTSU
WYSE

Complete SyslemiColour Screen . - 869 icsson Portable/512K/Printer /0ns Floppy/Ram Orive . . . 1999
Al Atari Software 15% Discount Ericsson 10MB HD Mano Monitor 256K Single Floppy .. .. .. 1699

SPECIAL
OFFERS
OFFICE SYSTEMS — £450
SOFTWARE — from £20
MONITORS — from £50

Al prices exclude VAT and delivery and are correct at the time of going to press. Official purchase
orders and export enguiries welcome. Full back up and support. Fast delivery service.
Open Saturday and Sunday

e 0727-12790

= _ fmesem e el —

COMPUTER ELECTRONICS
133, HIGH ST.,
EGHAM, SURREY

0784 33983

SINGLE AND MULTI-USER MICRO-COMPUTER AND SOFTWARE SALES AND SUPPORT
99 PARK STREET LANE - BRICKET WOOD - HERTS - AL2 2JA - TEL: ST. RLBANS (0727) 72790
Telex 8950511 ONE ONE G (Quote ref 15412001}
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American Software
Vertrieb

A.S.V. Schuberts

Schiersteiner Str. 34

6200 Wiesbaden

West Germany

Tel: 01049-6121-811803

IE_LINKS 4\ LINKS T LINKS /b L INKS 4\

It’s powerful! It’s easy! It really is Dealer RIS
integrated! And it’s yours for just £185.00 for the U.K.

incl. p + p. Direct from distributor. C.O.D. welcome

orders only.

S .
For all PC's with HD or 2 x FD
Colour Graph Card 256K for
Floppy, 384K for Hard Disk

We are so convinced you’ll like it, we will send you a live
“demo” for £5.00 (for material costs and postage).

[ ] Please send_____copies by return

1 (] Please send DEMO (£5.00 incl. PP)

— circle 174 on enquiry card <
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BUSINESSMANS

BUSINESSMANS

A9P

In less than two hours, your expertise with this
screwdriver can save you £1,000! Over the next
year, a fully IBM compatible personal computer can
save you time and considerably more money. For only
£500, this is what we're offering you — a machine that
can run any of the 10,000 software packages and
upgrades developed for the IBM standard . . . and is
80% faster than the IBM PC, so you can do more work
in less time.

One of the major costs in producing a business
micro today is the assembly, so AZ Computers
simplified the assembly process. Using modular
components that plug together we've made it easy for
anyone to put together a personal computer. In fact,
wiring up the mains plug is probably the trickiest part
(although we provide instructions for that as well).

We're so confident in your abilities to assemble our
top quality components that we give you a full years
warranty.

COMPUTERS
AZ COMPUTERS, UNIT 1, 5 MILLBROOK IND. EST. CROWBOROUGH, E. SUSSEX TN6 3DU TEL: (08926) 65606

So what do you get for your £479?

Turbo motherboard based on the 8088-2, running
at nearly twice the speed of the standard {BM-PC,
eight expansion slots for further upgrades, 512K
memory (twice the basic standard), 83-key keyboard,
uprated 150W power supply, metal flip-top case,
360K floppy disk drive, colour/graphics card, printer
port, allthe necessary cables, screws and even a blank
floppy disk. Free membership to the AZ User's Group
is included. The instructions are in the form of a step-
by step illustrated manual, in easy-to-follow English.

All you need is a screwdriver.

The high quality ready-built monitor is now optional
at only £60. It's a monochrome composite monitor to
run with the colour graphics card.

AZ now also supply a high resolution TTL monitor to
run with the Hercules compatible mono graphics card
at only £80.

AZ Computers also supply a range of IBM-
compatible upgrades and peripherals, so you can
expand your system and take it into the 1990's.

With AZ, price need never again deter you from
serious business computing. Talk to us now.

1BM 18 a registered trademark

Name Occupation Company
Address Post Code Tel:
T Quantity I Description i Price
PLEASE SUPPLY ME: | AZ PC-TurboKit 512K £479
[ Composite Monitor £60
High resolution TTL monitor £80 Cheques and Postal
Extra 360K disk drive £85 g %m‘éﬁ payable
Mouse & interface £89 §
Complete 20Mb Hard disk drive upgrade £375
L Please assemble my PC for me - £_85_
-

|{;—'circle 122 on enquiry card <«

Please add £22 packing & carriage ————

Total + VAT © 15%




he public switched tele-
E phone network (PSTN) is the
system you use whenever you
pick up your telephone. It is not
strictly a data network because it is
not solely for use by computers,
1 but it is still useful for cheap link-
ups between computers where
there is little time for more formal
data networks to be set up, or
where the high cost of setting up a
dedicated data network makes it
uneconomic.

The PSTN also acts as an access
vehicle for some true data
networks, where dial-up ports are
supplied. The main disadvantages
of using the PSTN are that it is
prone to line noise, causing data to
become corrupted, and it is not
very economical for long-distance
connections.

The PSTN can handle speeds of
up to 9,600 bits per second,
though at speeds above 2,400 bits
per second line noise becomes a
significant problem. The alter-
native is a leased line, which gives
higher quality though at greater
cost.

The public data network (PDN)
is the generic name of all the
British Telecom data networks that
are available for use by the general
public. The core of the PDN is the
packet switch stream (PSS).

The PSS and its international
link, international packet switch
stream (IPSS), is the most
commonly used system through
which people access electronic-
mail systems. These include
Telecom Gold and One-to-One,
databases like Dialog, Compu-
serve and The Source, and other
services.

PSS is provided solely for the use
of computers. There are two ways
to link up to PSS: first by dialling

up one of its ports on the normal
telephone system and connecting
your modem; secondly by using a
dedicated data line between your
computer and the PSS network.
The latter option is mainly of
use to large organisations with
mainframes of minicomputers.
Companies which have a number
of mainframes around the U.K.
often use PSS to enable them to
share their data.

PSS is much cheaper to use than
long-distance telephone calls, and
many times cheaper than inter-
national phone calls. The quality is
much higher too.

USER GROUPS

A number of features are
available on PSS. A closed user
groups (CUG) permits members to
communicate freely across PSS,
but all other calls are excluded.
Call redirection allows non dial-up
users to specify a second address
which calls can be routed to if the
first address is unavailable. Multi-
line allows non dial-up users to
have several lines with the same
address. This is of particular use to
multi-user services such as data-
base systems, where they only need
to give out one address which
everyone can use at the same time.
Transfer charge allows users to
request and accept transfer-charge
calls on the netwotk. It works in a
similar way to the operator-
controlled transfer-charge calls on
the PSTN, except that on PSS it is
all automatic.

However, PSS does have its dis-
advantages, the main being that it
is very difficult to use. The logging
on and command sequences afe
quite complex, and the error

For frequent users PSS is cheaper than
ordinary phone lines.

messages ate far from clear. Users
who access PSS by dial-up will still
suffer some line noise because they
are using the PSTN to make the
initial link. Finally, users have to
register and rent an ID on each PSS
exchange in the places they want to
access. So if you wanted to use PSS
in both London and Birmingham
you would have to rent two IDs,
one in each city.

To solve these problems, British
Telecom introduced Multistream
as a kind of user-friendly interface
to PSS. Multistream users are
presented with a menu of services
when they log on from which they
can choose the one they require.
The entering of addresses and so
on is automatic from then on.

Multistream also provides errof-
correction protocols for dial-up
users. Error correction ensures that
all the data which you send and
receive is uncorrupted. The error-
correction facility is called Epad.
Vpad is an alternative option
which allows Prestel terminals to
access other systems.

Among their features, Epad and
Vpad provide an Auto-Call
facility. This gives immediate
access to one particular address as
soon as the correct ID is entered,
instead of displaying a menu or
asking for an address to be
entered. Menu Selection provides
a simple menu which gives quick
access to a number of PSS
addresses. Open Network allows
the user to enter any PSS address as
on the basic PSS system. The
Password facility allows users to use
a single password on any Multi-
stream exchange.

Multistream also provides a
number of other options. Tpad is
mainly for use by credit-card
companies. It is the system used
when a shop assistant wipes a
credit card through a reader to get
authorisation for a purchase.
Bpad, Spad and Rpad are specialist
services used for the inter-
connection of IBM terminals and
mainframes.

OTHER CARRIERS

In addition to the public data-
network services provided by
British Telecom, there are two
systems from other companies
which can be used for data trans-
mission. The first of these is
Kilostream, which provides private
networks using synchronous
speeds of 2,400, 4,800, 9,600,
48,000 and 64,000 bits per second.
It is used where high speed and
reliability of data transmission is
required. It enables users to mix
voice and data transmissions, and
can be used for high-speed
facsimile, slow-scan television and
video-conferencing. Though Kilo-
stream is an entirely digital

BY BEN KNOX

WHICH
NETWOR

British Telecom offe
several different wg
to carry your

computer data.

network it provides a voice-trans-
mission facility by encoding speech
as a digital signal.

Megastream, an even faster
version of Kilostream, can reach
speeds of up to 8Mbit per second.
Speeds of up to 140Mbit per
second are being developed. The
main uses for Megastream include
video-conferencing, CAD/CAM,
linking installations on different
sites, and security video systems.

In the future, we will see the
introduction of the integrated
services digital neework (ISDN).
At present there is a pilot scheme
operating in London, Birmingham
and Manchester. In effect, ISDN
links the data network services
currently provided into a single
system.

INTEGRATE SYSTEM

But before ISDN comes into
operation, the next major step in
networks will come later this year,
when a new access system will be
introduced for Prestel, Telecom
Gold and other British Telecom
value-added services. The new
system, often referred to by its
code name, Vasscom, will allow
more reliable access at 300,
1,200/75, 1,200/1,200 and 2,400
bits per second with greater reli-
ability. It will replace the current
Prestel network, and will be almost
invisible to the user, except for a
menu display at the initial log-on.

The Vasscom service will also
provide 96 percent of telephone
users with local-call access to
Prestel, Telecom Gold and the PSS
system. This is a distinct improve-
ment on the previous system where
local-call access to Telecom Gold
was only available in London.

More information about British
Telecom’s network services s
available from Freefone 6460. [l

_— e e
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BY RAY COLES

BRISK RISC
BUSINESS

Britain’s very own
Risc-architecture
Transputer is already
a technical triumph. It
remains to be seen
whether the
commercial benefits
will be reaped at
home or overseas.

un last October’s Chip-Chat

column I made some rather

facetious remarks concerning
the technology-averse, risk-averse
‘British stock market. At the time it
was behaving true to form in
treating the only jewel in the U K.
semiconductor industry’s crown as
a pariah rather than a saviour.

Now, Ido not pretend to under-
stand the detailed machinations of
this vital source of funding for
British industry, but one thing
seems very clear to me. Most of the
money invested in the market
comes from institutional share-
holders such as insurance com-
panies and pension funds. These
institutions will be judged by the
profits they have made by buying
and selling shares, and that can
hardly be conducive to investment
in high-risk, long-term under-
takings like the development of
New MiCroOprocessors.

There is also an element of self-
fulfilling prophecy in the way the
market reacts. High technology
has been bad news for investors
in the past — probably since
Arkwright's Spinning Jenny. So
when Thorn EMI makes the wise
technical decision to acquire the
highly innovative and potentially
world-beating Inmos semicon-
ductor concern, the market tipsters
fall over themselves to say ‘‘Sell
Thom EMI, the price is bound to
fall.”” And fall it most certainly
does, as the fund managers queue
up to ditch the stock.

So are the British investors the
ruination of British hi-tech

32

industry? Well, you can hardly
blame them for their behaviour.
How would you feel if your endow-
ment insurance or pension fund
were all invested tomortow in one
of Sir Clive Sinclait’s new projects?

One alternative is to provide
state backing for such risky
fledgling industries, where being
in the game can be seen as vital to
the national interest. This is, of
course, exactly how Inmos got
started in the first place. But
before any golden eggs were
squeezed out of that particular
goose, it was considered to be
costing far too much in feed and so
it was slaughtered for the table.

Unfortunately, the involvement
of the state in industry also has an
appalling track record, and 1 would
find it difficult to recommend this
as a solution. MPs with con-
stituents to look after are far more
likely to invest public money in
ailing sunset industries than they
are to provide funding for risky
start-ups. Another relevant point
is that the capitalist system seems
to work reasonably well in the U.S.
and Japan — certainly a lot better
than the well-known socialist alter-
native, where industry is still trying
desperately to filch the designs of
Western semiconductors so that it
can copy them.

I prefer to go back to basics and
put our problems down to two
simple factors. First, we British —
or at least those of us who run
pension funds and get elected to
Parliament — are just not very
interested in high technology. This
is a socio-economic problem which
goes back a long way; I regret that I
have no solutions other than
electing Alan Sugar as prime
minister and encouraging British
journalists to praise our inno-
vations rather than poke fun at
them.

FAILURE EXPECTED

Secondly, nothing succeeds like
success, and we have come to
expect failure in semiconductor
technology. In the U.S. and Japan
they expect success, and investors
there know a good thing when
they see one.

The only solution must be to
succeed, so what we need is a
breakthrough which will prove the
depressingly reliable predictors of
failure to be quite wrong for once.
I happen to believe that such a
success is within our grasp.

Despite headlines such as
*‘Inmos losses pull down Thotn’’ I
am firmly of the opinion that
the Inmos Transputer can be a
rip-roaring worldwide success,
provided that we do not lose heart
at this critical moment in its dev-
elopment. Unfortunately there
have already been signs of a be-

leaguered Thorn EMI seeking to
reduce its commitment to Inmos in
order to curry favour with the city.
One interesting proposal — can
you believe it? — has been to seek
a Japanese partner to shoulder 49
percent of the Inmos burden.

The Transputer is a micto-
processor which breaks the trad-
itional mould and offers a mind-
boggling potential for the dev-
clopment of the next generation of
supercomputers. It is not just a
new mix of all the old ingredients,
but a totally new approach to
computer architecture and soft-
ware design. It is set to bring the
artificial-intelligence capabilities
of the so called *‘fifth-generation”
a great deal closer than anyone
dared to expect.

TRANSPUTER

The Transputer is a reduced
instruction set computer — Risc
for short — which performs simple
operations at very high speed.
More importantly, its internal
architectyre is optimised for
communication with other pro-
cessors. This permits large arrays of
Transputers to be used to increase
the performance of a system by
carrying out many tasks con-
cutrently.

Conventional computer lang-
uages like Basic and Pascal are not
suited to the construction of
programs which must execute con-
currently on arrays of processors in
an organised co-operative way. To
remove this obstacle, Inmos has
also produced its own language,
called Occam, which provides all
the necessary structures to support
the concurrent operation of
Transputer arrays.

Inside each Transputer chip
there is 2Mbit of fast RAM and
four high-speed serial links in
addition to the 32-bit Risc
processor itself. With internal
memory for programs and data,
and the ability to communicate
rapidly with neighbouring pro-
cessors of the outside world, each
Transputer can be used to
implement a self-contained
process, and multiple inter-linked
processes can run simultaneously
on arrays of Transputers.

The Transputer chip was
designed specifically to facilitate
the concurrent execution of
multiple processes by the incorp-
oration of the required process
synchronisation constructs directly
into the instruction set. The
Occam language provides full
control over concurrency and the
communication between processes
and, thanks to the design of the
Transputer chip, the actions of
stopping, starting and linking
processes can be performed at very
high speed.

The power of the Transputer
approach is clear. It provides for
the first time a general-purpose
computing element that can
overcome the bottleneck inherent
in the single-processor single data-
base architecture of today’s
machines. At the recent launch of
the Transputer range, Inmos
announced a machine using 40
Transputer chips called Item 400
which can process 400 million
instructions per second (mips) at a
cost of only £100 per mip. IBM's
biggest machine, the 3090 model
400, is rated at 50mips and costs
more than £100,000 per mip.

Such stark comparisons are not
entirely fair to the IBM machine
because it is, after all, a fully
fledged computing system
designed for general-purpose
application. The bare-bones Item
400 is intended only for research
into concurrent processing; it
could not be used to replace the
IBM machine in its present form.
But the world is now taking notice
of the Transputer, and many
commercial systems are in design
or are becoming available.

The U.S.-based company
Floating Point Systems, already
famous for its number-crunching
array processors, has recently
announced its new T series of
supercomputers. They combine
the attributes of the Transputer
with the floating-point arithmetic
capabilities of the Weitek
arithmetic chip. A possible
medium-sized machine using the
FPS architecture will be able to
carry out 1,000 million floating-
point operations per second. This
is a processing power equivalent to
that offered by the Cray 2
computer, but at a fraction of the
cost.

HUMBLE PRODUCTS

Coming down to earth for a
moment, Inmos also has products
to allow more humble machines to
be created. For example, the IMS.
B-004 board, which plugs into the
IBM PC, has a 32-bit Transputer
with 2Mbyte of RAM. The best
way to start is to get the IMS D-701
package, which includes the
Occam softwate and an IMS B-004
board. Also available is a 16-bit
version of the Transputer chip, the
T-212, which costs a mere $400.
The M-212 disc-controller chip
uses a similar Transputer archi-
tecture.

Despite the obvious technical
triumph of the Inmos Transputer,
and the fact that the whole world
wants to buy it, as yet it is not a
commercial success. So there is still
time to sell the whole thing to the
Japanese to avoid the embarrass-
ment of actually being seen todo it
right for once. P(
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“Now heius opens u
the full potential of Lotus1-2-3

It’s only when you run Lotus 1-2-3* Release 2 on the Nimbus
that you realise its full potential.

Because the Nimbus gives you twice as much Lotus 1-2-3
spreadsheet as any other computer.

Its all due to the whole megabyte of usable memory you
can get on the Nimbus which gives you a massive
715K for a continuous spreadsheet. A typical IBM
PC/AT compatible can only manage about 350K.
Nimbus also gives Lotus 1-2-3 users faster results
and clearer, sharper colour graphics than a standard
IBM compatible, because we took the trouble to design
it that way.
It will also transform other leading business pro-
grammes such as Microsoft” Windows, Pegasus; Logistix’
and Multiplan’

Nimbus and Lotus 1-2-3 add up to more effective
business computing at a price any office can afford.

Find out the full facts and figures about Lotus 1-2-3,
and the Nimbus with its superb network, by posting the
coupon today.

And open up the full potential of your business.

Please tell me more about the RM Nimbus. j
Research Machines, Mill Street, Oxford, OX2 OBW. Tel: 0865-249866.

NAME |
POSITION |
COMPANY | =
|
|

RM NIMBUS

arks.

E
3
3

¢
a
z

2

and1-2 Yare wrks
1 Loxus Development Corporarion.

POSTCODE
BUILT-IN POWER - BUILT-IN NETWORKING - BUILT IN BRITAIN_];}i

| Revistered rradem.
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70% FASTER

After all these years IBM’s PC/XT
still chugs along at a steady 4.77 MHz.
Our slick new turbo - charged PC’s
will poke along at the same speed, or
at the flick of a switch roar along at 8
MHz - almost twice as fast!

70% CHEAPER

How much more do you have to
pay for this leap in performance?
— About 70% less! That'’s right, 70%.
Go to your local dealer, check out
the prices and work it out on your
calculator.

SORRY ABOUT THE

OPTIONS

24

Don't forget the AST Six Pack.
You will need to add the printer
ports, extra RAM sockets and the
battery-backed clock/calendar to
match the free one included in our
system!

And remember to ask how much
more you will need to pay for the
Hercules Monochrome Graphics
Card so that you can run high
resolution graphics — standard on
our system!

AND THEN
THERE’S THE WARRANTY

Ours is for a full year.

AND MAINTENANCE
CONTRACTS

They are based on the total
system costs so if you need on-site
maintenance you will pay about 70%
less!

THE DOCUMENTATION

IBM's is still better but we're
working on it!

For further details ring us on

(0272) 298228

=
| — circle 124 on enquiry card —

@ Switcheable clock speed 4.77/8
MHz

® High quality 4 layer motherboard

@ 256 RAM expandable to 640K on
the motherboard

® 135 watt switching power supply

® 8 expansion slots

® Enhanced 5150-style keyboard

® IBM standard 360K floppy disk
drive

@ Optional 20 MB hard disk drive

e
I

} PLEASE SEND ME

| Standard 256K monochrome system with 2 floppy drives £599

: PLUS

384K, total of 640K on system board - add £60
RGB colour version instead - add £200

EGA high resolution colour system instead - add £400
20MB hard disc drive instead of second fioppy - add £300

Heavy duty 150 watt power supply - add £20
Total

UK - add 15% VAT
Please send me more information on
0O This product

O Add-on boards
NAME

ADDRESS

| Town POST CODE

TELEPHONE

Total enclosed € _

O AT-compatible system
OBorland software

@ Hercules-compatible monochrome
graphics card

@ High resolution monochrome
monitor

® Clock/calendar with battery back-
up

® parallel printer ports

® serial port

® game port

® Free software upgrades for six
months

Send your order to Bristol Micro
Traders, Systems Group, Maggs
House, 78 Queens Road, Bristol
BS8 10X. Tel: (0272) 298228

Terms are strictly cash with order,
please allow time for cheques to
clear before delivery.

-
|
|
|
i
I
[
|

XT, AT, IBM are registered trade |

marks of IBM Corporation.

Hercules Graphic Card is a I

registered trade mark of Hercules |

Computer Corporation.

Six Pack is a registered trade
mark of AST research.

~ BRISTOL

~— Micro Traders |

L .



: W A
h, . ' Jﬂ 2’- t’k ‘l =

" THERE NEEDN T

”‘P’»—-‘W‘_ A— P,

A———
U LB o o i e e i "./‘._6——_/—/ (g .,.’—'—/._f//""/—/ /-’.’

BE A CONFLICT!

N7 . <F g e B i At o N 2 T T T e e

......

P A —

G i e e i P o i a5 Gl e

If you're looking for value for money from your computer, you don't have to
go to a dealer with a glass chin!

M24, 256K RAM, 2 x 360K Floppy Drives £1,399 As one of Olivetti's oldest &
M24, 640K RAM, 20 MB NEC Hard Disk Iargest UK dealers, we at PA.P
Unit, 360K Floppy Drive £1,8991 Distribution offer some of the
M24, 256K RAM, 10 MB Olivetti Hard Disk keenest pr/'ces around AND the
Unit, 360K Floppy Drive £2,0951 comfort of a 12-month ‘no

M24 SP, 640K RAM, 20 MB Olivetti Hard qu/'bb[e' Warfanty_

Disk, 360K Floppy Drives 7 Slot Bus Converter ~ £2,210 This is only a selection of our
M19, 256K RAM, 2 x 360K Floppy Drives £1,164| extensive range of hardware and
M19, 256K RAM, 10 MB Olivetti Hard Disk, software.

L il £1/6291 , All systemns listed include Mono

Screen, Keyboard, MS DOS, GW Basic and installation manuals.

® Please add £240 for colour monitor on M24 and SP. Add £158 for colour
monitor on M19.

® All prices quoted exclude VAT and Delivery Charge.

® Government, Education, Local Authority and Export enquiries welcome.

COMPARE OUR PRICES, THEN BUY WITH CONFIDENCE!

(For a little extra, we also offer full training & support and nationwide on-site maintenance)

= — — -'E"': - ———

— = PAP D/str/butlon The Sion, Crown Glass Place, Nailsea, Bristol, Avon BS19 2EP Tel: (0272) 856502
olivetti ~

A member of the PAP Group of Companies
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The creator
The same is true of any product or service.

offer and should be taken up before our troglodyte
accountant returns from holiday and reads us the

And several hundred of each will be announced Riot Act!

this year. For this reason, we suggest you use our:
Which is why a visit to the CONFERENCE

Com puter - Aided - Sciences £ INFORMATION HOT LINE

conference and exhibition at - = (0799) 25495

London's Olympia, September

23rd to 25th, is essential.
C-A-S is the first dedicated

event to be held in Britain for

| eave your name and address
1 on our answering service. Full
{ details of C-A-S plus tickets
(you must say how many you
want) will be mailed to you by

||HH

(I A

|

these  computational  ap-
plications. =
' UNIQUE OPPORTUNITY |
It is a unique opportunity to
bridge the learning gap
between ‘science’ and ‘com-
puter engineering.

For once subjects like
molecular graphics, com:-
puter-aided-chemistry  and

laboratory databases will be §

comprehensively covered.

Hard and software houses,
and companies with peri-
pheral equipment, will be
present, many exhibiting for
the first time in Europe.

Basic learning courses and

Poster Sessions will also
feature.
. FREETRANSPORT |
Admission to C-A-S is gratis.
Free!  Simply return the
coupon on this page.

Better than that, the Organ-
isers will lay on free transport
for you.

Make up a party of eight or
more. We'll arrange for you to
be collected from your lab or
company headquarters and
bussed to Olympia.
This is a terrific

PART OF

return post.

Another  money - saving
C-A-S advantage is college
ul accommodation. Fromaslittle

— 35 £17.00 4 VAT per night.

=t Or if you prefer to stay in a
higher priced hotel, we can
arrange that too.

' = Use our Information Hot
______ ' Line or tick the appropriate

WHO KNows 80? an our coupon for further
etails.

MORE ABOUT On registration at Olympia,

THE EGG?

you'll be given a free exhibition
catalogue. A useful item. It
doubles as a guide and new

el M =] product directory for the year
CUT AND MAIL FOR YOUR FREE TICKET! I ahead. C-A-S is the event.
“I believe the hen knows more about the egg! l As sure as €ggs are eges.
w1 1 ] OLYMPIA, LONDON,
SEPTEMBER 23-25, '86.
T — -~ | COMPUTER-AIDED-SCIENCES
IS ORGANISED BY
Company/Organisation. CURTIS/STEADMAN &
PARTNERS LIMITED, THE HUB,
Address - EMSON CLOSE, SAFFRON
WALDEN, ESSEX CB10 1HL,
= — 0= ENGLAND. TEL: {0799) 26699.
TELEX: 81653 INFORM G.
Iwould like____ticket(s)

Please send me details of FREE group travel

Please send me details of discount
accommodation

Please send me details of the C-A-S Conference

o0 0Ozs

Post to: Anita Howard,

B e L SORataTy reety COMPUTER- AIDED SCIENCES
T 10 L. Eraad ™ CONFERENCE & EXHIBITION

[—' circle 121 on enquuy card « | I
.



|ASK PC/

I have followed the
instructions on rescuing
WordStar you gave on

page 105 of the February issue, but
they do not seem to work. All I get
is garbage. Can you comment?

R S BRIDGES

The instructions should
work on all eight-bit

CP/M machines running
a conventional WordStar. The
principle is very simple. When you
getacrash, the computer memory
contains the CP/M operating
system, the WordStar program
and the text being processed. If
you reload CP/M and use DDT to
move the text from its present
position to start at 100hex, then
you can save the contents of
memorty starting from 100hex into
a disc file.

The only real problem is the
address at which the text startsand
finishes. If a special version of
WordStar has been made for your
particular machine, extra modules
will have been added to the end,
and consequently your text will
start at a higher address in
memory. If this is the case, then
saving from the starting address
suggested in the article will in fact
save the extension to WordStar,
which appears as garbage,
followed by the real text. The
garbage part could contain a
Control-Z end-of-file marker ora
number of other characters that
would upset the computer or the
printer.

You could experiment saving
from progressively higher starting
addresses until it works. Have
confidence: it will work. We have
done this successfully on a variety
of different machines.

The memory from 0 to 100hex is
reserved by CP/M for jumpsto
BDOS and BIOS, and for buffers.
The transient program area (TPA)
lies immediately above it, and may
be used for any transient program
and data that you care to use; this
could be one of the CP/M
transient programs such as Stat or
Pip, WordStar, or a Basic
interpreter. The rest of the TPA
may be used for WordStar data,
that is the text you type, orfora
Basic program you have written.
The size of the TPA varies from
one computer to another,

We have recently

acquired an Apricot

XI-10 operating under
MS-DOS 2.11 with WordStar
Professional version 3.3, and have
encountered the following
problem. The WordStar cursor
movements Curl-A and Ctrl-F are
extremely slow, particularly when
the text exceeds 80 columns and
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INSTALLING
AN 8087
CO-PROCESSOR

computer of the type reviewd in the April issue of Practical

E Irecently bought a PCC IV-VIII IBM-compatible personal

Computing. L want to fitan 8087-2 maths co-processor chip, but
1 do not know what switches need changing on the motherboard after the
chip has been fitted in the appropriate socket. Can you help?

K HADRI

used one ourselves, but at under £1,000 for an 8088-based

- We have no direct information on this machine and have not

machine with a 20Mbyte hard disc it has to be excellent value for
money. The last we heard was that the manuals were not ready.

The switches on the motherboard of most IBM clones are similar, and it
is probable that the switches are the same as on a Ferranti PC-860 oran
IBM PC. On the Ferranti there is a switch block on the motherboard,
which you ignore, and another on the small daughter board. You must
change one switch on the daughter board: SW2 must be in the On
position when an 8087 is not fitted, and Off when an 8087 is fitted. The
manufacturer of your machine confirms that there is a small blue switch
block with eight switches on the motherboard, and that switch 2 must be
moved to the Off position when an 8087-2 chip is fitted.

Fitting an 8087 will appreciably speed up the running of those
programs that involve a lot of arithmetic or trigonometric calculations,
provided that the program has been compiled, and that the compiler that
can utilise the features of the 8087. There will be no improvement in
speed with interpreted programs or with compilers that implement these
functions in software. If you find that the 8087 chip runs very hot you
would be well advised to fit a heat sink.

discovered that there is a delay of
approximately seven seconds
when using Ctrl- F to move past-
column 80. The cursor actually
jumps to column 70 and waits,
though the status line at the top
of the screen immediately
indicates the column that the
cursor should be on. In this
intervening time it is quite
possible to type a character where
the cursor is, rather than where it
should be.

We have previously used
WordStar 2.0 on a CP/M
machine for three years. The two
computers share the same Diablo
printer, each at the same baud
rate, yet the Apricot is very much
slower and has a pronounced
delay at the start of a print job.
My supplier tells me that
WordStar is configured correctly
for the Apricot. Have you a
solution to this problem?

G BROWN

Your problem is not
A related to the horizontal
scrolling feature that was

introduced with WordStar vetsion
3.0, nor is it because you are
using a 16-bit version of the
program. The reason is simply
that the program has seven
different time delays built-in,

to give too long a delay.

Some delay is necessary to
allow the program to work on
certain slow terminals, to make
the cursor blink at a sensible
speed, and to display messages
for long enough to give you time
to read them. If you don't like
the way your program is set up
you can customise the time delays
to make the program work faster.

The quick answer to your
problem is that the time delays
Del4 and Del$5 are unacceptably
long. These are used to control,
among other things, the time to
walit for a full screen refresh
during horizontal scrolling, and
the delay for a full screen display
during horizontal scrolling. These
features are not included in the
menu shown by the installation
program Install or Winstall, but
despite this it is quite easy to
alter the program.

Before doing so it is prudent to
make a copy of your working
version of WordStar, just in case
you make a mistake. Then run
the Install or Winstall program to
alter the version of WordStar that
you have already installed and
actually use. As you answer the
questions the installation menu
will invite you to choose from a
menu of terminals, custom

continues off the screen. We have | and one or mof of these are set installation of terminals, menu of {continued on next page)

|“printers, menu of WordStar

printers, custoln installation of

features, or Exit from Install.
Instead of typing the leater for
one of these options, type a +
instead. This takes you to the
Patcher routine, which you can
use to alter specific bytes in the
program, including any or all of
the time delays built into
WordStar.

There are five delays called
Dell, Del2, Del3, Deld.and
Del5, whichfare probably set to
1, 4, 8, 16land 9 respectively,
These decinal values cotrespand
to the nuuiber of milliseconds
delay on 235MHz 8086; each may
be reset to Between 1 for the
minimum delay up'to 127 for the
maximum delay. Since the values
are stores in hexadecimal, they
will actually appear as 1, 4, 8, 10
and 9. Their uses are as follows.

Dell is a short time delay used
to control the rate at which the
cursor blinks, for example when
performing a find and replace
command Curl-QA.

Del2 is a medium-short time
delay also used to conttol the rate
at which the cursor blinks.
Changing Dell and Del2 will not
make the program run faster, but
merely has a cosmetic effect on
the cursor.

Del3 is a medium-long time
delay used to control the delay
between pressing one of the
prefix keys Ctrl-J, Curl-K, Cirl-O,
Cul-P and Cul-Q, and displaying
the appropriate menu. For
example, typing Ctrl-O would
give the On-Screen menu, then
selecting C would centre the text
on that line. WordStar will allow
you to type the commands
together. For example, if you
type Curl-OC fairly quickly, the
text will be centred much faster
than before, since the menu will
not be displayed. This time delay
sets the time after typing Cetl-O
that you are given to type the C
without getting the menu
displayed. The default value
allows for a very slow typist to
type the next part of the
command without getting the
menu displayed, and the value
can usefully be reduced.

Del4 is a long time delay used
to control the time the sign-on
message is displayed, and also the
time messages such as ‘‘New
File’, or “*Abandon’’ or the time
delay during horizontal scrolling
when you are using a line length
wider than the screen display.
Displaying the sign-on message
for a long time, or waiting a long
time before scrolling is irritating,
and the value can be reduced.

Dels is used to control the
time delay between a keystroke
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(conrinue.d from previous page)
and refreshing the screén during
horizontal scrolling.

On our own IBM PC version
we left Dell unchanged at 1,
changed Del2 to 2, Del3 to 3,
Del4 to 3 and Del5 to 3. The
improvement is remarkable.
However, the choice & largely
personal. Altering Del3 and Del4
will cure your slovkscrolling. and
will speed the funning of the
program quite dramatically.

When the Install program asks
yoiur to enter the starting address
type

:DEL1
and press Return. A list of values
for Dell and the next 15 bytes is
displayed. These are in fact the
values of Dell, Del2, Del3 and
so on. If these are the default hex
values they will be 1, 4, 8, 10, 9,
ctc. You will be asked if this is
the address you require. Type Y
for yes, and the Patcher will
display the location of the term
Dell and the value stored there,
01. If you do not want to change
this, simply press Return. The
Patcher then displays the location
of the next byte, the term Del2,
and the value 04 stored there. If
you want to change this to 2,
type

,2

and press Return. The comma is
important, as it indicates that the
number following is in hex. The
terms Del3, Del4 and Del5 may
be displayed and altered in a
similar way. After altering Dels,
the next byte will be displayed,
and to leave the Patcher you
must type a full stop and press
Return. At this point you may
either type X to leave the Patcher
routine or press Return to
continue and make more
alterations.

There are two more time delays
that you may care to alter. They
are used after setting the cursor
position or other screen
functions. A delay is necessary
because some terminals may
behave erratically, lose characters
or display rubbish if a character is
output too soon after a cursor-
positioning sequence has been
used. The values stored in the
mnemonics Delcus and Delmis
determine the duration of these
delays and correspond to the
number of milliseconds delay on
a SMHz 8086. These terms are
probably set at 10 and 5
milliseconds respectively, to
ensure that the terminals behaves
properly. Type

:DELCUS
and see the current value. The

value of this and the next 15

bytes will be displayed, probably
A, 5, FF, etc. Try decreasing the
value A to 5 or even 0 and see if
the terminal still behaves. If the

i terminal misbehaves, repeat this

patching procedure and raise the
value slightly. Then try altering
the term Delmis in a similar way.

Delcus and Delmis were
designed to make WordStar work
propetly on free-standing
terminals where a time delay is
needed. Computers with a video
board inside the computer
connected to a monitor usually
do not require these time delays,
and our machine runs perfectly
reliably with both terms set to
Z€r0.

When you have made all the
changes needed, type X to return
to the installation menu and X
again to exit from Install,
followed by A to save the
changes.

Tuse WordStar version
3.3 with a Juki 6100
daisywheel printer, which

has a proportional-spacing option
as well as the Diablo 630 control
codes. Once I install the Diablo
printer driver in WordStar I have
full control over fixed-increment
printing but cannot use
proportional spacing. The
program insists on setting a fixed
character width at the first
opportunity, usually the first
Carriage Return. Please can you
suggest anything. In case there is
not much that can be done, I
would like the ruler line to default
Off, and maybe a few other things
too, if | knew what the patches
referred to. I know someone who
would give the earth for the
‘‘Pause for paper change between
pages?’’ option to default to Yes.
This would have been a much
more useful option than *‘use form
feeds’’.

JABBOTT

We do not have a Juki
A printer, but from your
description it seems not to

be implementing the Diablo 630
codes exactly. You should be able
to set proportional spacing on and
have it stay on, whereas you find it
is cancelled at the end of the first
line. The printer may revert to
fixed spacing after each Carriage
Return, or when the printer
changes the direction in which it
prints. If the former is the case,
there is nothing you can do about
it, but if the latter then printing
uni-directionally by putting a
.BPO

at the beginning of the file might
help.

WordStar lacks two features that
some more sophisticated users
would like: multi-column
printing, and the use of true
proportional spacing. A new
package called Printmaster
provides asimple and cheap
remedy to these deficiencies for
existing WordStar users. A text file
produced with WordStar or any
other word processor may be
printed with Printmaster, rather
than from the word-processing
package itself. The dot commands
used by WordStar are
implemented and work as usual,
but there are some additional dot
commands to change the layout,
produce several columnsona
page, or print with true
proportional spacing. Printmaster
is a British product that costs
£49.50 from Script Software
Products, 61 Cliffe Road, Glossop,
Derbyshire SK13 8NT. It could be
an alternative solution to your
problem over proportional
spacing.

The display of the ruler line is
controlled by the contents of:

JAINITWF+6

. which can be reached from the

Install program. If this parameter
isset to FF, the ruler is displayed;
this is the usual default. If you
change it to 0 then the ruler will
not be displayed on the screen.
The setting for the *‘Pause for
paperchange between pages?”’
option is located at

:PODBLK+3
Here FF means do not pause, and 0
means pause between pages.

You may also be interested ina
few more patches.

:PODBLK+1

contains FF ifa series of Linefeeds
isused at the end of a page to wind
on to the next page, or 0 if a
Formfeed is to be used instead.
The location

:NOUFF
contains 0 if a message ‘‘Use form
feeds™ isto be displayed, and FF if
the message is not to be displayed.
The location

:HZONE
is normally set to 4; this is the
number of blank spaces permitted
in a line before WordStar attempts
to split a word by hyphenation.
Increasing this number will reduce
the chance of hyphenation.

We have written a book on how
to use WordStar, called WordStar
and CP/M Made Easy, and we
could easily write another one on
patching the program. The ability
to personalise WordStar is one of
the reasons for its success.

We have published some

500 titles of Arabic and

Farsi books here in our
print house. Now we want to
transfer the text to discs for some
word-processing jobs, such as
making word indexes and editing
for a reprint. To carry outsuch a
job by normal typing takes much
time and labour, so we want to
take optical images of the books
using a video camera, and translate
them into characters by software.

I have no knowledge about this
sort of process being done
elsewhere. Would you please
advise me if this procedure is
practical and fast enough, and
where I can find people who have
experience in this field.
EHASSAN

There are two problems:
A feeding in and finding a
word processor that

handles the Arabic and Farsi
characters. There are devices called
optical scanners which can read
printed text from a page and store
iton the computer’s disc. Wong
International has recently
announced a sophisticated image
scanner and optical character
fecognition unit that works with an
IBM PC and costs around £3,000.
You put in a page of A4 paper and
itreads the text. The program in
the computer has to translate what
has been read into characters. For
this it requires fixed spacing of
letters and so cannot read
proportionally spaced text. I doubt
if it can cope with non-Roman
text, as you require, but you can
get details from Wong
International, 72 Capitol Park,
Edgware Road, London NW/9
OEW . There are also other optical
scanners/ readers on the market,
but they cost £10,000 or so.

There are not many word
processors which can handle
Arabic or Farsi characters. A firm
called Techware based in Eugene,
Oregon, has a software package
called Pangloss that modifies
WordStar so that it can handle
Arabic, Farsi, Greek,
Greek/Hebrew, Hebrew or
Russian characters. It shows the
characters correctly on-screen and
prints them using a variety of dot-
matrix printers. A graphics screen
is required for the characters and in
some cases a special character
PROM must be added to the
computer. Machines presently
supported are the Kaypro,
Osborne, Apple I, CP/M
machines using a Zenith Z-29
terminal, North Star Advantage
and Televideo.

PC

In ““Ask PC"* John and Timothy Lee answer questions on any area of microcomputing. If you have a nagging problem, write to 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 and address, together with a stamped addressed envelope. The most representative questions of general interest will be answered and published.
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MRS TAR 2040

WORDSTAR 2000

WORDOSTAR 2000

Iﬁnomic software
The sequel.

Release 2 is packed with even W@RD}S'E A ;® IF ;se;j: e S s — '

more advanced features — including

newspaper columns, direct insertion

from Lotus 1-2-3 or Symphony files,

network support, and extended

printer support. RELE ASE 2
In addition, Plus gives you

numerous telecommunications

facilities, expanded mailing list and

comprehensive indexing functions.
WordStar 2000 is more

comprehensive and flexible than

today’s “dedicated” word

processors, yet is one of the easiest

to use. Prior training is not needed.

Contact your nearest MicroPro

dealer, teiephone 01-8791122, -

or return the coupon to N e -
MicroPro International Limited, Iﬂgg:gge— —— —_—
FREEPOST, London SW19 5BR. - S e e G e e =l

=
— circle 127 on enquiry card '——]

D Details of my nearest MicroPro dealer

The results of an independent
comparison with other powerful word
Processors.

A demonstration disk (I have an IBM* or
fully compatible personal computer).

Name _

Position

Company

Address

B,
(@]
i

AWA)
O



Hilderbay

Professiona.l Software

NEW RELEASE:

HILDERBAY ACCOUNTS MASTER
The complete and fully integrated accounts package comprising of: —

SALES LEDGER
with facilities for up to 2,000 customer accounts, including full
management reporting (VAT analysis, etc) statements.

PURCHASER LEDGER
providing up to 1,500 creditor accounts with full reporting facilities.

GENERAL LEDGER & CASH BOOK
incorporating all facilities (1,000 accounts) with management reports to
Profit & Loss and Blance Sheet status.

INVOICING & STOCK CONTROL

allow preparation of pre-printed or free-design invoices (credit & cash
sales), credit notes, stock management of up to 2,500 individual items
stored at various locations with 5 stage pricing structures.

The ledgers are interactive with each other and will simplify the day-to-day operations of accounting requirements
within any business and also function with a security (authorisation) code to prevent unauthorised access.

HILDERBAY PAYMASTER (for Amstrad 464, 664, 6128, PCW8256, PC8512)

The complete and professional method of solving the problems of manual payroll calculations.
Hilderbay Paymaster includes an S.S.P. programme module which will cope with even the most complex of cases.

A A ERE N ENEENEREERNENN]

PRICES

HILDERBAY PAYROLL £145.00
(Apple DOS 3.3, CP/M, Apricot, IBM PC, & all other CPM/MS DOS systems)

HILDERBAY S.S.P. (STATUTORY SICK PAY) £119.00
(as above)

HILDERBAY INVOICER £119.00
(as above)

HILDER BOOK-KEEPER £119.00
(as above)

HILDERBAY ACCOUNTS MASTER £279.00
(as above)

HILDERBAY PAYMASTER with S.S.P. £48.50

(Amstrad series ONLY)

PLEASE ADD £2.00 POSTAGE & PACKING
PLUS 5% VAT TO ALL ORDERS

r--------------------------
ORDER TO: CENTRETIME LIMITED, Rosenheath, Giggs Hill Road,

i oy [ Surren: NAME ......coovrumieeerreennnns !
Please send me:.....PAYROLL.....SSP.....INVOICER..... 777 reeeecemmereeeees |
'BOOK-KEEPER ACCOUNTS MASTER........ ADDRESS.........c..coovvninenn. ]
JPAYMASTER......FOR.....COMPUTER i
' MY CHEQUE/POSTAL ORDERFOR(........ |
‘INCLUDING VAT is enclosed GITEY A W0 IR, i
I understand that I have a 14 day Money-Back Guarantee, POSTCODE..........cevvuvnn... i

and allow 21 days
PLEASE SEND DEALER INFORMATION
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AT UNBEATABLE PRICES

51" XIDEX ‘PRECISION’ (original packs). BULK DISKS
SS SD 48TPI £7.75 per box of 10 .
SS DD 48TP| £8.25 per box of 10 5:" XIDEX
DS DD 96TPI £9.50 per box of 10 SS DD 48 TPI £5.50 per 10 disks
DS QD 96TPI £10.50 per box of 10 DS DD 48 TPI £5.90 per 10 disks
DS DD 96 TPI £7.20 per 10 disks
8" XIDEX DB QD 96 TPI £8.15 per 10 disks
SS DD 48TPI £16.50 per box of 10 310
DS D 48TPI £18.50 b f10 2
. T e SS DD 135 TPl VERBATIM £13.50 per 10
37 AMSOFT DS DD 135 TPI SONY £25.00 per 10
CF2 £3.10 per disk.
31" DISKS LIBRARY CASES
SS SD 135 TPI-XIDEX £1.85 each
DS DD 135 TPI-SONY £3.25 each 51" HIGH QUALITY — £8.00 per case of 10

MINIMUM ORDER £15.00 EXCLUDING VAT & POSTAGE & PACKING
ORDER NOW AND RECEIVE A FURTHER 15% DISCOUNT FOR PAYMENT WITH ORDER
PLEASE ADD £2.00 POSTAGE AND PACKING PLUS 15% VAT TO ALL ORDERS

f* circle 112 on enquiry card « l

--------------------------1

ORDER TO: CENTRETIME LIMITED, Rosenheath, Giggs Hill Road, |
i Thames Ditton, Surrey.




THE

THE TANDON PCX

Intel 8088 processor, two floppy
disk drives each with 360KByte,
256 KByte main storage memory,
expandable to 640 KByte, high
resoltion 14’ monitor. £1,195.00

TANDON

s

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.

£1

& HITACHI

i

3 y | -.
“~

Plots up

to A3 size on
OHP Film or plain

paper. Runs either
Hewlett Packard graphics.
Language or single character commands. Compact
design. Easily used with most graphics software.
Operates by paper moving method, which gives
high speed plotting and alphanumberics at five
characters/sec. Eight bit parallel and R$232C
Interface. £625.00 Also available HP Plotters.

ADD ON CARDS
& ACCESSORIES

@ 2 Channel Serial Card £68.00
@® Monochrome graphic/printer
{720 x 348) cards £110.00
® EGA Card P.O.A.
@ Serial Cable £18.00
RS @ Printer Cable £18.00
b, ©® 640K upgrade £112.00
@ 8087 co-processor £180.00

AR @® 80287 co-processor £260.00
we

. @ Tandon Business Card
7 (20MByte fixed hard
upgrade) £775.00

SOFTWARE

Wordstar £295.00 Lotus 123 £430.00
Wordstar 2000 £465.00 Open Access £395.00
Wordstar easy £165.00 Symphony  £595.00
Word perfect £425.00 Framework £550.00
Word craft £245.00 Dbase Il £395.00
Supercalc 3 £360.00 Dhbase lli £595.00
Multipian

Multiplan £24500 Data Master £595.00
ACCOUNTING STSYEMS (MAP)

Sales Order Entry £300.00
Stock Control £300.00
Purchase Order Entry £300.00
Job Costing £300.00
Sales Ledger with Invoicing £300.00
Purchase Ledger and Cheque Writing £300.00
Nominal Ledger £300.00
Payroll £300.00

4_LOTHER SPECIALIST PACKAGES AVAILABLE

XY PLOTTER

,295.00

EPSON FX-

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 1 MByte
high resolution 14"’ monitor. £1,995.00

85 CANON LBP-8

Epson FX-85 £438.00 Canon Laser Beam £2,850.00
Epson FX-105 £569.00 Spinwriter EIf £ 395.00
Epson LQ-800 £595.00 Sample Daisy 2000 £ 295.00
Epson LQ-1000 £795.00

The Smith Corona range of printers are available.

DISPLAY
MONITOR

3

12 High Resolution
Display Monitor
(composite video)
GM 1211 Tilt and
Swivel. £79.00

@ Prices exclude VAT & Carriage

@ Export enquiries are welcome.

@ Our technical team will advise
& discuss your requirements
for Network, Multiuser
Systems and Integrated
Accounting Software.

® Maintenance Contracts and
Software training available.

€ DISCOUNTS available on all
items

For further information contact
our Sales Department

VT 12 TERMINALS

Terminals VT 12
Emulator - VT 100,
IBM PC, Hewlett
Packard, Tandberg,
Datapoint, Televideo
and WYSE 50

12’ crt, 80 column
Tilt & Swivel, IBM
or VT100 type
Keyboards
available

LY

DN From £370.00

e
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ROCKETFIELD

computer systems

dt}@@

86 Birch Hall Lane - Manchester M13 0XZ - UK
Telex: 665974 COLALT G Fax: 061 941 6124

Tel 061 224 4032




IMAGINE that you have just comp-
leted a book which you are con-
vinced is a sure-fire best seller. Do
you now consider setting up a pub-
lishing company to produce and
market the book yourself, or do
you approach an established pub-
lisher? Almost certainly, you
would take the latter coutse.

In this respect, you might think
there are strong parallels between
software publishing and book
publishing. Nonetheless Micro-
computer Business Software by R J
Rapkins assumes that marketing
your own program is still a viable
option. The book is in two parts.
In the first, it discusses how to
develop a saleable program: what
sort of application you should
develop, in what language and for
what operating system. As far as it
goes, the advice it gives on these
points is sound, if a little obvious.

The second part is all about
selling the product. A wide range
of topics ate covered under head-
ings such as advertising, market re-
search and the importance of
financial control, but they are all
dealt with in a superficial and
breezy fashion. For example, in
the section on direct selling there is
a brief rundown on different
personality types — Mr Shilly-
Shally and Mr Merryweather
and on how to close the sale.

It is hard to imagine that this
book could equip someone with
enough business acumen to set up
and run a company. Even harder to
swallow is the idea that one and
the same person car occupy the
roles of programmer, sales director
and company manager.

As if aware that the project is
basically infeasible, R J Rapkins
does not give the sort of advice that
would be really practical. For
instance, thete is no indication of
how much capital is required to get
a product on the market. And once
initial capital is secuted, how much
more will be needed to keep
going? As the author points out,
distributors’ terms in the home-
computer market can be punitive.
Software companies should be pre-
pared to give a 60 percent dis-
count, to accept a sale-or-return
arrangement, and to wait up to 60
days for payment.

Writing Software for Profit by
A ] Harding is slightly more
sensible. It is aimed at pro-
grammers wotking at home who
want to be published. After a
potted history of microcomputing,
the author talks about the
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problems of choosing the
machine, the subject and the
publisher. Much of the in-
formation given here is either
commonsensical ot redundant. Do
programmers really need to be told
that software should be submitted
on disc? And if they know how to
program they are presumably
already familiar with the range of
micros available and the different
categories of software.

More importantly, the book
exaggerates the opportunities
open to the software author. The
number of best-selling business
packages that are not developed
within a software company must
be comparatively few. Even in the
games market, programs which
make the charts are more likely to
be written by a team of pro-
grammers and screen designets
than by someone working from
their bedroom.

Both authots seem to be locked
into a vision of the software
industry as it was four or five years
ago. A J Harding mentions
VisiCalc as an example of program
which earned its author a fortune,
but he would be hard-pressed to
cite a more recent success story.

What arouses scepticism is the
underlying suggestion that it is
easier to make money in software
publishing than in'any other field.
Part of the problem is the way
these books are presented. For

Microcomputer Business
Software by R J Rapkins.
Published by Sigma Press, £10.95.
ISBN 1 85058 009 X

Writing Software for Profit
by A J Harding. Published by
Virgin Books, £4.95. ISBN 0 86369
057 2

GOING IT ALONE

Simon Beesley checks out some guides offering business advice for
would-be software publishers.

example, the blurb on the back of
R J Rapkins' book calls the software
industry the most exciting in
the world.

Anyone foolhardy enough to
want to become a software
publisher, should first read How
to Make Money from Your
Software by Anne Staines. With-
out deciding on the question
whether to publish or be
published, the book at least out-
lines the problems involved in
either option. It is particularly
strong on the legal aspects of
software publishing. For example,
it covets what should be included
in a licensing agreement if you
approach a publisher, and how to
form a company if you go it alone.

Probably the major problem for
a small software company is
acquiring a retail outlet. On this
scote Anne Staines’ book, which
was written in 1984, is by now too
sanguine about the chances of
success. For business packages, it
stresses the importance of finding a
distributor, but plays down the
difficulty. In the games matket, it
suggests that it is worthwhile
approaching the chief buyer for
one of the large retail chains.
Assuming the Boots or W H Smith
buyers will grant you an audience,
the likelihood of them accepting
your product is extremely small.
Reasonably enough, retail chains
always favour established com-

How to Make Money from
Your Software by Anne
Staines. Published by ESC
Publishing, £6.75. 1ISBN 0 906214
319

A Workbook for Software
Entrepreneurs by A L Frank.
Published by Prentice-Hall, £32.
ISBN 0 13 965302 3 01

Legal Care for Your
Software by Daniel Remer.
Published by Gower Publishing,
£25. ISBN 0 566 02518 3

panies because their products have
a brand identity and will be
backed by substantial advertising.

None of these considerations
trouble the pages of A Workbook
Jor Software Entrepreneurs by AL
Frank. Instead, it tries to reduce
the entrepreneur’s task to a series
of formulae and check-list mech-
anisms. Thus chapter 10, entitled
**Sales Planning ", consists of a list
of questions along the lines of
‘“What administrative support
mechanisms can I put into place to
make the sales effort more
efficient?”’

Doubts about the value of this
approach set in with the first
chapter. Here we ate told that self-
communication, which involves
decision making and analysis, is
one of the three types of business
communication. One wonders at
the state of mind of anyone who
needs to communicate their
decisions to themself. Further on,
we are informed that ‘‘most
communication events are setial in
nature and often short in nature’’.
In other words, people in business
spend most of their day on the
telephone.

The main objection to thinking
in these terms is that rather than
smooth the path to business
success, it is likely to impede it.
Britain’s most successful computer
entrepreneur, Alan Sugar, started
his career selling car aerials in a
London street market. At the time,
you can be sure, he did not think
of himself as engaging in a serial —
or in this case, parallel
communication event.

Legal Care for Your Software by
Daniel Remer is written explicity
for programmers and publishers.
This time the emphasis is on
making lay people less dependent
on the services of a lawyer, even to
the extent of providing a number
of contracts ready to be used.
Apart from the fact that the book
deals mainly with U.S. law, for
most readers a glance at the
contents will be enough to convey
the intricacies of contract and
copyright law; enough at least to
convince them that trying to do it
yourself may not be altogether a

wise move. P(
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Ravertisement

“We want you to show how much our new £505 printer can produce in 60 seconds, said
Epson. “Oh good,” we thought, “a short-copy ad” Then they told us their EX800 could print 300
characters a second - and we were as happy as two ducks in a duvet factory. “Half a minute,” I said,
tapping out SOS messages on a calculator, “if you think we’re writing all that, 'm a monkey’s
uncle” “Have a banana,” they said. Hmph. Such sympathy. We were moved to tears. Anyway, here
we are, faced with writing War and Peace Part One and completely on our own into the bargain.
Well, not completely alone - after all, you're still reading, aren’t you? Of course you are. You're not
the sort of namby-pamby who’s put off by a bit of eyestrain when there’s half a chance of some
decent writing, I can tell. You don’t need any of those dreadful ‘hi-tech’ shots with lasers, grids and
dry ice wafting all over the shop to grab your attention. The riff-raff might have cleared off already
in search of those ads where big, busty women suggestively stroke some product or other under the
headline ‘Look at the big features on our new model’, but have you? No, of course not. Nor are you
impressed by any of those corny gimmicks that are just second-rate substitutes for the genuine
interest that only the printed word can generate. After all, does ‘Animal Farm’ need a scratch ‘n’
sniff card to make it live? Would ‘Lady Chatterley’s Lover’ be any more interesting as a pop-up
book? (Well, come to think of it ...) No, you read to improve yourself, to learn about the world
around you - and even if you don’t manage either here, at least there’s a chance that you’ll learn a
thing or two about computer printers. This is Epson’s ad, after all, so I really should tell you about
the big features on their new mod ... oops. What I mean is, the EX800 has a far greater list of
specifications than any other printer in its price range (which is just as well for us, given the
amount that we’ve got to write). As we said earlier, the EX800 costs only £505 (RRP exc. VAT) -
which just so happens to remind me of an extremely amusing and interesting fact about money.
Now you really are going to learn something about the world! This could even be your big chance
to improve yourself. All you have to do is casually drop this into conversation at parties, and zap
pow, instant success! It’s far easier than learning how to play the piano, after all. (You must
remember the ad I mean - ‘“They laughed when I sat down at the piano - someone had nicked the
stool.” Yes, that one. What a load of old rubbish.) Anyway, where was I? Oh yes, this extremely.
amusing and interesting fact. Did you know - and not a lot of people do - that the unit of currency
in Vietnam is the dong? It’s true, it really is! Look it up if you don’t believe me. And just think, but
for a quirk of geography, it could have been the unit of currency here. Then even our innocent little
nursery rhymes would have turned out completely different, e.g.: ‘Said Simple Simon to the
pieman, “Let me taste your wares!” / Said the pieman unto Simon, “Show me first your ...”” well,
you get the idea. Wed better get back to the printer before the Advertising Standards Authority
cottons on. The most important feature of the EX800 has to be its speed. It whizzes along at 50
c.p.s. in letter-quality mode, but can manage an astonishing 300 c.p.s. in Elite draft. To give you an
idea of how quick that is, we’ll count up what we’ve written and then let you know how long the
EX800 would have taken to get this far. Meanwhile, name that tune. Rumpty tumpty tumpty tum,
rumpty tumpty tara, rumpty tumpty tumpty tum, piddley piddley pom. No idea? Here’s the rest.
Rumpty tiddley, tumpty tiddley, rumpty tiddley tum. Rumpty tumpty tumpty tum, rumpty tiddley
pom. ¥ep, it’s the Archers. And at the third stroke, the EX800 would have been printing for twenty-
seven seconds ... beep ... beep ... beep. Here, hold on a minute. That means we haven’t even
reached the bottom of the first page. Gordon Bennett, we're going to be here writing all night at
this rate. Still, that’s all the more reason to get on with it, I suppose. The new Epson EX800 is
remarkably easy to use. The new Epson EX800 is remarkably easy to use. (Yes, that was deliberate
repetition, as this is an important feature - and OK, it does use up a few more characters.) The
thing is, when you want to change typestyles on an ordinary printer, you have to go through the
whole rigmarole of making software commands. (Dragsville, Arizona.) The Epson EX800, on the
chtEer hand, has a ‘Selectype’ panel on the front. (Freaky City, Florida.) All you have to do to choose
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a style from the wide - or to use a longer word, extensive - range of print options (N.B. there are
two NLQ fonts) is push one or two of the eight backlit switches. Now that’s what I call simple. It’s
certainly far simpler than, say, balancing a packet of frozen faggots on your head, hopping up and
down on one leg, flapping your arms and shouting, “Yib hoy, snig floy, I am an inter-continental
ballistic rissole,” - and that’s a dead cinch. In fact, I just did it right here in the office. There, I did it
again! It’s wild! Come on, you have a go. It'll give you a bit of a break - and if you're reading this on
a train, it certainly ought to break the ice in your carriage. “But no, enough of all this frivolity]” I
hear you say. “Does this new EX800 have an integral push-feed tractor and short tear-off bar as
standard, with the option of a cut sheet feeder also available?” Wow! What a question. Are you
sure you're not in the computer printer business yourself? Hmm. You sound pretty clued-up to me.
Anyway, the answer’s yes. And before you start asking any more smarty-bottom questions, yes
there is an optional colour unit available. For only an extra £55 (RRP exc. VAT), you, yes you, can
print in seven, yes seven, glorious colours. Get your reports red! Give your accounts a purple
patch!! Send blue suggestions to your business associates!!! Well, maybe not. Still, it’s about time
we had another character-count to see how far we've got. Any requests for music this time?
Something grand and inspirational, perhaps, to lift our hearts and bear us on in triumph to the
successful completion of our epic labour? Something that expresses fundamental optimism in the
boundless potential of the human spirit? You've got it. Here we go, here we go, here we go. Here
we go, here we go, here we go-o. Here we go, here we go, here we go. Here we go-o, here we go. All
together now, verse two - here we go, here we ... oh all right, we’ll spare you the rest. The news is,
the Epson EX800 would have got here in forty-five seconds. Just fifteen seconds to go! (I was
always red-hot at maths.) I'd better stick in a couple more product benefits before I finally run out
of space. The Epson EX800 has a very large .. err .. umm .. thingy. | mean whatsit. That is to say, a
doodah. Oh very well, a large memory - an 8K buffer to be exact, with the option of an additional
32K also available. (The point of this is to free your computer for other tasks more quickly - but of
course I'm forgetting again, you probably know that already) The EX800 is IBM-compatible ...
though why you aren’t using an Epson computer I don’t know. I mean, what'’s the point of us going
on about how good Epsons are if people don't take a blind bit of notice?? Oh look, I'm sorry.
Perhaps I wouldn't get so angry at having to mention a rival outfit if they had a name that took up
a reasonable amount of space, but one that uses an abbreviation? That Is Truly Sickening. The
final point to make is that the EX800 boasts the proverbial reliability of all Epson printers. Not that
the word ‘proverbial’ means an awful lot, of course. Have you noticed how many proverbs actually
contradict each other? There’s ‘Look before you leap’ and ‘He who hesitates is lost. There’s ‘Many
hands make light work’ and “Too many cooks spoil the broth’ Weird. It really is time some of these
were brought up to date. How about ‘Where there’s a will, there’s a lawyer’? Or ‘A friend in need is
a pest’? Yes, that’s it. He who laughs last has no sense of humour, people who live in glass houses
shouldn't take baths, a bird in the hand is better than one overhead, see a pin, pick it up - all day
long you'll have a pin ... but 'm wandering again. What I should have said in the first place was
that you can count the mistakes the EX800 makes on the fingers of one foot. But look, we're
almost there. The coupon is looming up at last! And the great thing is, we've made it together.
We've had our ups and downs, it’s true, but you've stuck with us to the bitter end. Terrific. Can’t you
just feel that bond of comradeship, that deep empathy between us now? Of course you can. And
now we’ve shared so much, we’d do anything for each other, 'm sure For instance, if we asked you

To: Epson (UK.) Limited, Dorland House, 388 HighRoad, Wembley, Mlddlesex HA96UH. (Telephone

01-902 8892) Please send me less information on your EX800 printer - quick. _—45
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Name Company/Address =
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BASIC BENCHMARKS

When run at 7.16MHz, the Mitsubishi gives even the speedy Compaq Deskpro 286 a
run for its money, but at other clock speeds performance is likely to be somewhat
reduced. The Future FX-50 turns in somewhat less sparkling results but still out-
performs the 6MHz IBM PC/AT. The Basic Benchmark routines were published on

page 102 of the January 1984 issue of Practical Computing. Timings are in seconds.
BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8 Av.

Mitsubishi 816F — 80286, 0.3 1.2 2.8 2.9 31 57 8.9 9.2 4.3

7. 16MHz

Future FX-50 — 80286, 0.4 1.4 2.9 2.9 3.6 7.0 1.1 1.2 5.2

10MHz

Compaq Deskpro 286 — 0.3 12 28 29 32 57 9.1 9.2 4.3

80286, 8MHz

Ferranti PC-2860AT — 0.3 1.3 2.9 2.9 3.2 58 9.2 9.3 4.4

80286, 8MHz

IBM PC/AT — 80286, 6MHz 0.5 1.9 4.6 4.7 52 9.1 146 135 6.8

- MITSUBISHI 816F
FUTURE FX-50

- ADDED-VALUE
HEAVYWEIGHTS

By Steve Malone

SPECIFICATIONS

MITSUBISHI 816F

CPU: Intel 80286 running at 7.16MHz,
switchable to 6MHz or 8MHz

RAM: 1Mbyte on the motherboard
Mass storage: one or two 5.25in.
1.2Mbyte or 360K floppy-disc drives, one
40Mbyte hard disc; optional tape
steamer

Interfaces: one RS-232C serial and
one Centronics parallel interface
Display: colour graphics and colour
monitor included in the price
Software in price;: M5-DOS 3.0
Price: £3,400

Manufacturer: Mitsubishi Electric
U.K., Hertford Place, Maple Cross,
Rickmansowrth, Hertfordshire WD3 2BJ.
Telephone: (0923) 770000
Available: now

FUTURE FX-50

CPU: Intel 80286 running at 6MHz,
switchable to 8MHz or 10MHz

RAM: 640K on the motherboard

Mass storage: one 5.25in. 1.2Mbyte
floppy, one 40Mbyte hard disc
Interfaces: one Future-format R$-232C
and one IBM-format RS-232C; one
Centronics parallel port on graphics card
and one Centronics port on
motherboard; one Future-format
keyboard port on monitor and one IBM-
format keyboard port on motherboard;
two network sockets

Display: monochrome monitor and
Hercules-compatible board as standard
Software in price: Concurrent DOS
4,11, Spellbinder 5 word processor,
Commissionaire front end

Price: £5,200

Manufacturer: Future Computers Ltd,
7 imperial Way, Croydon, Surrey CRO
4RR. Telephone: 01-680 6040
Available: now
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Two manufacturers — one
Japanese, one British — have
launched top-specification,
high-capacity machines that
could form the core of office
multi-user or networking
sytems.

utside Japan, Mitsubishi is almost

unknown as a manufacturer of

computers, though the company
has a long-established reputation as a
supplier of monitors and disc drives. But
Mitsubishi has recently launched a complete
range of IBM-compatible computers: the
816F is an AT clone that sits at the top of the
range. Priced at around £3,500, it is
definitely not in competition with the
Taiwanese clones. Mitsubishi sees itself
rather as offering a high-performance
machine along with a high degree of support
for its customers.

The FX-50 from Future Computers has a
very different pedigree. The machine is
manufactured and distributed almost
entirely in the U.K. and Future has aimed its
micro more towards the small- to medium-
sized company which requires a2 multi-user
or networking capability.

The Mitsubishi 816F provided for our
review was equipped with a single 1.2Mbyte
floppy drive and an internal 40Mbyte hard
disc. The machine also had 1Mbyte of RAM
fitted to the motherboard, although the
internal DIP switches had been set to allow
for only 512K. The review machine was
actually a demonstration unit rather than a
production model.

At first glance, the most striking feature
of the 81GF is its size. It comes in the usual
three-box format, but the CPU box is even
larger than that of the IBM PC/AT. Unless
you are the managing director, this is no
desk-top machine; it is pethaps better suited
to being mounted sideways on the floor.
The box ts made of mild steel, which fits
together well and sets a tone of sound engin-
eering and manufacture.

The keyboard layout is in the style of the
old AT design, with the 10 function keys on
the left and the combined numeric keypad
and cursor-control pad on the right. The
keys feel slightly plastic, but overall the feel
is adequate. American key assignments were
used on the review model; a British layout
will be available for production machines.

HARD TO SEE

The front of the CPU module looks a little
bare. The key and lock system for securing
the keyboard from interference is placed out
on its own on the left of the front panel,
with the power and hard-disc indicator
lights shunted away towards the bottom
right. The light is very difficult to see
through its small slit in the casing, and if the
unit is on the floor 1t 1s almost impossible to
tell whether the light is on or not.

The 816F can be fitted with either one or
two half-height floppy-disc drives of either
1.2Mbyte or 360K capacity as well as the

40Mbyte hard-disc drive. A Techmar tape
streamer can be fitted in place of one of the
floppy drives.

At the back of the 816F there are the usual
array of ports, along with the on/off switch,
the power input, and the power output to
the monitor. Also on the rear casing of our
machine there was a curious hole, which on
production models will be covered by a door
that gives access to an eight-pole DIP switch.

There are three types of monitor available
for the 816F: a high-resolution monochrome
display, and two graphics monitors. A
colour monitor was supplied with the review
machine, and a combined monochrome and
RGB composite-video interface is fitred
as standard. Our sctup supported the full
range of graphics programs that we ran on it.

The 1.2Mbyte drive performed no better
or worse than most other floppy-disc drives
available on AT clones from well-known
manufacturers. Its total timing for the
Bagshaw Disc Benchmarks was 249 seconds,
compared with 285 seconds for the PC/AT.
The hard-disc performance was also about
average: 68 seconds for the Benchmarks
compared with the PC/AT’s 60 seconds. But
the hard-disc system is among the smoothest
and quietest that I have come across on any

MITSUBISHI 816F
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[ 1A well-built gnd reliable machine,
tailor-made for the corporate market.

machine. Instead of the usual creaks and
groans one has come to expect of a hard disc,
you have to strain to hear the Mitsubishi
drive running, even in a quiet foom.

A look inside the casing explains all. The
40Mbyte hard disc has the kind of heavy-
duty mounting and casing that would do
credit to a Victorian engineer; other hard-
disc fittings look flimsy by comparison,
especially the recent card-mounted variety.
The other thing that strikes you about the
inside of the 816F is the size of the power
supply, which takes up almost a quarter of
the available space.

The rest of the interior is given over to
electronics. The motherboard of the
computer lies at the bottom and carries the
80286 processor and RAM chips. By
changing the relevant DIP switch settings
you can make the processor run at 6MHz,
7.16MHz or 8MHz. Other switches allow
you to configure the memory, and define
the monitor and the keyboard to either a PC
or AT type.

The 816F has a total of 10 expansion slots.
Six are of the AT type, three are of the PC

B REVIEW

type, and one is unused. In the standard
configuration, one of the PC slots is filled by
the video interface ‘card and another is
occupied by an I/O card that provides a
parallel port and two serial ports. A disc-
controller card occupies one of the AT slots.
This leaves a single PC slot and five AT-sized
slots available for user expansion —
although of course the AT slots can be used
for PC cards. All the slots are full length.

All the standard misbehaved software like
Sidekick, Lotus 1-2-3 and the Microsoft
Flight Simulator ran quite happily on the
816F. In terms of speed as measured by the
\Basic Benchmarks, the 816F is up with the
best of the opposition, even when running
at its default speed of 7.16MHz instead of
the more usual 8MHz.

NO WAIT STATES

The reason for the machine’s performance
lies with the RAM. Mitsubishi has fitted the
computer with RAM chips that have no
wait states at 7.16MHz, and this cuts
dramatically the time it takes to access the
main memoty. Performance is reduced sub-
stantially at 6MHz and at 8MHz, since the
RAM chips do require wait states at these
speeds.

For repairs and other disasters Mitsubishi
has signed a contract with a third-party
maintenance contractor. At the moment
this service is included in the price of the
machine. The actual terms of the agreement
will vary between customers, depending on
their requirements — Mitsubishi assures us
that this flexibility will work to the users’
advantage.

Future Computers has adopted a very
different approach from Mitsubishi’s in the
design of its machine. While Mitsubishi has
concentrated on providing features that are
superior to those found on the IBM PC/ AT,
Future has been more concerned about com-
patibility — with the AT itself and
especially as a file server for Future's own
range of machines.

The FX-50 is equipped with a 40Mbyte
hard-disc drive; a version with a 120Mbyte
hard disc is currently undergoing final
testing. AT compatibility is maintained by
the provision of a 1.2Mbyte floppy drive. As
on other machines which conform to the AT
standard, the FX-50 drive can read both
1.2Mbyte and 360K discs. Future has its own
800K disc format, and is currently putting
the final touches to software which will add
compatibility with the Future format to the
floppy-disc drive.

Though it is a fully functional AT com-
patible, the FX-50 is considerably smaller
than the PC/ AT and in fact measures about
the same size as the IBM PC. The three-box
system comes complete with serial and
parallel ports, a keyboard and a monitor.
Future Computers only supplies a mono-
chrome monitor with the FX-50; if you need
colour capability you will have to look else-
where for a suitable display.

To maintain compatibility with earlier FX
models, Future sells the FX-50 with the
same keyboard that is provided with the
FX-20 and FX-30 machines. The layout is

e (Continued on page 49)
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TAS-Plus just made it faster, easier and
cheaper to build database applications.
TAS-Plus combines the power of a
relational database with the ease of a
screen printer and a program generator.
Then TAS-Plus adds a runtime compiler to
produce lightning fast code that will
outperform any database we know of. Just
look at what TAS-Plus gives you: —

+ Relational Database

+ 4th Generation Language
+ Source Code Editor

+ Runtime Compiler

+ Screen Painter

+ Program Generator

+ Database Browser

+ Report Writer

TAS-PLUS FOR NOVICE AND PROFESSIONAL

With TAS-Plus you can build
professional database applications on day
one. Even if you have never programmed
before. Just “paint” the screen the way you
want and the TAS-Plus program generator
writes the program for you, and custom
reports are just as easy. When you have
created your first database applications, the
database browser and report generator
allow you to retrieve the information
quickly and print it to screen, disk or
printer.

The excellent 350-page tutorial and
reference manual will teach you step-by-
step how to use the source code editor and
expand your programs to support multiple
files and screens including the “fancy stuff"
such as pull-down menus and TAS-windows
(we're the ONLY database that can do this).
TAS-Plus has 128 colour combinations
available and can display all IBM graphic
characters. You can even get at or set the
system time and date. TAS-Plus allows you
to produce programs that are more
professionally looking and with more
“polish’ than even the very expensive so-
called *‘professional” software packages.

Finally, when it comes down to the
speed of writing and more importantly
running your programs (because that's what
you do every day) you will find that the
compiled code makes it load, read and
write data quicker than any other database
we know of. And don't feel sorry for
yourself if you already have dBase, TAS-Plus
can read and write those files as well. Now,
you must agree that’s respectable at any
price, at £69.00 its awesome. And if you
still need convincing that this is the bargain
of a lifetime we offer a 60-day money back
guarantee®.

B U S I

AT £69 TAS-PLUS
IS COMPLETE

It consists of the Relational Database,
4th Generation Language, Source Code
Editor, Runtime Compiler, Screen Painter,
Program Generator, Database Browser,
Report Writer and 350 Page Tutorial and
Reference Manual. TAS-Plus has over 86
commands and over 200 options available
in its source code editor. TAS-Plus supports
16 simultaneous open files, each with up to
16 indices and a total of 65,000 records per

file with up to 10,000 characters per record.

So Stop Evaluating

dBase £595
Rbase £595
Dataflex £995
Paradox £550
Delta £495
TAS-Plus £ 69

TAS-PLUS DEVELOPER'S VERSION £199

For those who need even more power.
Open 32 files, each with up to 32 keys per
file. Save up to 17 million records. Includes
programmers toolkit (includes the source
code of the editor which is written in TAS).

TAS-PLUS MULTI-USER VERSION £299

Includes TAS-Plus developer and
supports DOS 3.1 NETBIOS file and record
locking.

SYSTEM REQUIREMENTS

TAS-Plus runs on IBM PC, XT, AT and all
true compatibles. It requires at least two
floppy discs and a minimum of 384KB
RAM. The current TAS Level-1 product is
available for CP/M and non-IBM compatible
MS-DOS systems (including Apricot) for
£199.

TAS-PLUS FOR THE TECHNICALLY MINDED

Because TAS compiles down to
intermediate machine code your programs
will execute fast, TAS itself is written in
Assembler. TAS uses B-Tree multi-key file
access and is the fastest database we know
of. It provides an incredible, but easy to
learn, 85+ commands including IF, DO,
WHILE, FOR/NEXT, GOTO, GOSUB, ON

Exclusively Distributed by MEGATECH* *
111-113 Wandsworth High Street, London SW18 4]B.
Tel: Orders: 01-874 6511. Enquiries: 01-870 8541. Telex: 21768.

(Apologies, there are at present no brochures available for TAS-Plus).
©® Dot

Iy the sof
All trademarks are recognized.

division of NEWTONS Laboratories.
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statement etc. Excellent array handling and
string manipulation.

Time and date fields are supported (incl.
European and {ong or short dates). Full date
arithmetic (add and subtract dates). Get/set
system time and date. TRAP all functions
keys, numeric keypad and file 10. Run other
TAS programs. Run non-TAS programs. Run
DOS commands. Read and write dBase files.
Read and write non-TAS (ASCII) files. Multi-
company filing system and commands.
Initialize, rename, reindex and delete files
from within programs and calculate file
sizes. You can even compile programs as a
command.

Excellent 350 page tutorial and
reference manual. Totally automated menu-
driven, syntax-checking Source Code
Editor which even tells on which page in
the manual to get help. Create pull down
menus and 10 overlapping windows. Up to
128 colour combinations. All IBM business
graphics supported. Set video
highlight/normal/reverse. Powerful scroll
and wrap commands. User definable
printer control characters. Full Function
Key access and control. Not Copy
Protected. So . . . at £69.00 it's a must.

ORDER YOUR COPY TODAY

I Please send me the following items

TAS-Plus @£ 69

TAS-Plus Developer @ £199.

Handling & Shipping @ £6.

Add 15% VAT.

1 enclose a total of: £

Payment

Cheque O Access OJ vissa O

Card Number:

Card Expiry Date:

¢
Q
s
3
®

Card Address.

Fostcode:

Daytime Tel. No.

Signature.

A VAT Invoice will be included in the Parcel. Enclose
&8 company letterhead if invoice name and address
needs to be different from card name and address.

60 Day Money Back Guarantee
“Money back guarantee valid for 60 days after date
of purchase if product does not perform in
accordance with our claims lexcludes shipping and
handling charges).

I ~ circle 115 on enquiry card « [
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{continued from page 47)

radically different to the PC/AT’s, and
many of the keys have been reconfigured to
conform to the IBM format. For example, on
the FX keyboard the PrintScr function is
implemented by pressing Shift-Do. Most of
the missing keys have been reconfigured ina
similar way, the current exceptions being
Num Lock and Sys Req. Future will be
implementing Num Lock by using the FX's
Linefeed key, and says that when someone
finds a use for the Sys Req key it will gladly
implement 1t too.

There is certainly no shortage of spare
capacity on the keyboard. In addition to the
usual QWERTY keys and the standard com-
plement of control keys, Future has included
20 function keys, a numeric keypad and a
separate cursor-control pad. The price to pay
for this is that the keyboard is rather
cramped. The row of function keys along
the top is hard up against the top line of
QWERTY keys, for example. To keep them
apart, the top row of QWERTY keys has
been mounted slightly higher than the rest.

The FX keyboard is connected to the
computer via a socket on the back of the
monitor. If you want to use the computer
purely as an AT clone you can plug an IBM-
style keyboard into an IBM-format five-pin
socket fitted at the rear of the system box.
For the IBM keyboard to work, you will also
have to replace the keyboard ROM inside
the computer. Because the standard key-
board is interfaced via the monochrome
monitor a further adaptor is required if you
are using the FX keyboard with a colour
monitof.

The schizophrenia involved in main-
taining compatibility with both the FX and
the AT formats also extends to the FX-50's
1/0. The computer boasts two different
RS-232C sockets: a 23-way D connector con-
figured to comply with earlier FX models
and a nine-pin D connector in IBM format.
A similar situation exists at the moment
with the parallel interfaces. The Hercules
graphics card that is fitted as standard has a
parallel printer port, and this is cutrently the
default interface. The FX-50 also has a
printer port connected directly to the
motherboard and configured to Future’s
own format. Future says it is working on a
Hercules-compatible card that will not have
a printer port connected; the defaule will
then become the motherboard port.

25 STATIONS

The final two ports on the FX-50 are
telephone-type jack sockets that support
Future’s own token-passing ring network.
They are connected to the network card that
is supplied as standard, piggybacked on to
the motherboard. The token-passing ring
runs under DR-Net and has a transfer rate of
800Kbit/s. In theoty it can accommodate up
to 255 stations, but the practical limit lies
between five and 25 stations, depending on
the applications used.

Getting inside the FX-50 is a two-stage
operation. The system box is finished with
plastic panels that simply unclip at the sides
to reveal two metal casings that are screwed

together. The smaller of the casings encloses
the expansion area. A gap in the side
provides access to the four card slots, which
in the FX-50 are mounted horizontally
rather than the standard upright position.

.In the standard configuration, one of the
slots is occupied by the disc-controller
board, and another holds the Hercules card.
This leaves only one PC slot and one AT slot
available for expansion, and provision of
additional slots ought to be an urgent
priority for Future.

The motherboard is housed inside the
larger metal casing which, despite Future’s
denials, looks as if it was designed to
discourage users from fiddling with it. The
case contains the motherboard itself, the
floppy-disc drive and a sturdily mounted
hard disc.

The FX-50 is, naturally, based around the
Intel 80286 processor, and has 640K of RAM
fitted as standard on the motherboard. The

FUTURE FX-50
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[J A good machine that suffers from an
identity crisis.
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processor can be programmed to run at
6MHz, 8MHz or 10MHz. The default speed
in this machine is 6MHz, and if you want it
to run at maximum speed the 10MH:z
setting has to be programmed on power-up.
It would be better if the speed were held in
a programmable ROM rather than purely
through software.

At the 10MHz rate, the hard disc
comfortably outperforms the Mitsubishi —
and practically everything else around. The
hard-disc Bagshaw Benchmarks timing was
40.6 seconds. The next fastest hard disc we
have tested was in the Compaq Deskpro
286, which turned in 47.8 seconds — and
that for a drive of only 30Mbyte. The
FX-50’s 1.2Mbyte floppy recorded a
Benchmark time of 217 seconds.

The standard operating system supplied
with the FX-50 is Digital Research’s Con-
current DOS 4.11. The DR-Net networking
software has to be bought separately. For
customers who invest in networking, Future
has developed Commissionaire as a friendly
front end to Concurrent DOS. This menu-
driven program allows you to select
applications, and also steers you round the
more confusing aspects of Concurent DOS.
Commissionare also supports a simple email
facility, which transfers documents between
stations and issues a warning whenever a
message afrives.

The choice of Concurrent DOS as the
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opcrating system emphasises the way Future
sees the potential market for the FX-50.
Concurrent DOS is among the best multi-
tasking operating systems atound. Used
together with DR-Net it provides a superior
package to the rival MS-DOS/MS-Net con-
figuration, which requires windows to
provide a similar multi-tasking capability.

The main drawback of Concurrent DOS
is that it is not fully compatible with MS-
DOS. An example of this mismatch
occurred when we tried to run Stdekick: the
program crashed and displayed the message
“Unknown vetsion of PC-DOS, _please
contact Borland.’’ Digital Research expects
to have put the matter right in time for the
next release of Concurrent DOS.

Rebooting the FX-50 with MS-DOS
allowed us to run Sidekick, Lotus 1-2-3 and
most other packages normally considered to
be good tests of compatibility. The
exception was Microsoft’s Flight Simulator,
but that was due more to the presence of the
Hercules card than any incompatibility.

Both the Future FX-50 and the Mitsubishi
81GF are being presented by their manu-
facturers as multi-user, multi-tasking
machines. As well as the standard MS-DOS
3.0, Mitsubishi is offering Xenix on its
machine. But while the FX-50 comes
equipped with a networking board, no add-
itional kit is yet available from Mitsubishi to
expand its system into a multi-user or
networked environment. Mitsubishi’s sales
staff are happy to discuss any expansion with
customers and point them in the right
direction, and the company expects to be
providing the requisite hardware later.

For the Future machine, the next step will
be to provide a real multi-user capability.
This will be achieved with the release of an
cight-line RS-232C card, which will allow
Future’s FX-0 dumb terminals to share the
processor. The company claims that the
device should be in full production this
summef.

The ability to run dumb terminals from a
single processor unitt is one of Concurrent
DOS’s main selling points. One of the
major developments in the Future FX series
will be the much heralded Concurrent DOS
XM, which will cope with up to 16Mbyte of
RAM in a single machine. Memoty capacity
like this will be vital if the machine is to
make any serious inroads into the multi-user
market, and Future is preparing to make
room in the casing for more slots to
accommodate it.

CONCLUSIONS

MThe 816F is o well-built and well-engineered
product which plays to Mitsubishi’s traditional
strengths.

BThe FX-50 performed well in tests but it lacks
an obvious upgrade path.

B Both machines lack a final polish; the 816F's
problems appear easier to solve than those of
the FX-50.

HThe 816F and the FX-50 are both well
tailored to their respective target markets. The
Mitsubishi machine is likely to do more
business in its chosen corporate sector than the
Future machine, which is likely to remain tied
to the company’s existing user base.
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QWERTYPHONE
MEMOS DOWN THE WIRE

By Steve Malone

British Telecom’s new device
combines the functions of a
full-feature telephone with a
keyboard and modem.

T he Qwertyphone is the latest product

from British Telecom intended to

enhance the functions of the tele-
phone as an office productivity tool. As in
the earlier Tonto — which was a badge-
engineered version of the ICL One Per Desk
— the idea is to provide the telephone with
the ability to send and receive data and
communicate with other digital machines.

The Qwertyphone is about the size of a
small office telephone switchboard. Like any
other telephone, it is installed simply by
plugging the standard BT jack cable running
from the back of the machine into a wall
socket. It will then run from its internal
batteries, although for regular use it is
advisable to plug the Qwertyphone into the
mains, using the lead supplied. The Qwerty-
phone is designed to be left switched on 24
hours per day, so batteries would be used up
quite quickly.

The telephone handset is in the modern,
light, angled style, which makes it fairly
difficult to hold under your chin while you
afre typing or performing some other two-
handed task. It is supported on a sloping rest
to the left of the main unit. A groove in the
stand fits a ridge on the bottom of the
mouthpiece to hold the handset in place.

In place of the conventional mechanical
switches which connect a normal telephone
when the handset is lifted from its cradle,
the Qwertyphone uses a magnetic system
which detects when the handset is in
proximity to the rest. So even if the handset
is not actually touching the rest, the circuit is
shut down. The push-button dialling keys
for the telephone are in the top right-hand
cotner of the Qwertyphone panel. They are
laid out in the standard telephone format,
and include the * and # recall keys.

KEY ACTION DEAD

The central area of the Qwertyphone’s top
panel is occupied by a standard set of
typewriter keys. The key action is adequate,
although they feel a bit dead; they would
not really be suitable fora light touch-typist.
BT has promised a lighter keyboard for pro-
duction units. A range of function keys,
including Control, Shift and Alt, are
provided to the side of the alphabetic keys so
that the Qwertyphone can be configured for
terminal emulation. Another row of

function keys along the top of the key-
board handles the Qwertyphone’s built-in
applications, programmable functions and
cursor controls.

The four-line by 32-character LCD scteen
mounted at the top of the Qwertyphone is
angled slightly upwards. Surrounding it are
nine so-called soft keys which allow you to
select the machine’s operating functions
from an on-screen menu. The screen
displays the current status. At the base of the
LCD mounting are two thumbwheels to
adjust electronically the LCD display angle
and the volume of the ringing tone.

While you would normally put a standard
telephone to one side of your desk, the
Qwertyphone has to be placed centrally
where you can use the keyboard. To reach
the screen soft keys you have 1o lean over the
typewriter keys. Another problem with the
soft keys 1s that they are crammed a little too
closely around the scteen, and I sometimes
found my hand obscuring the menu
prompts.

QWERTYPHONE
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[ Some good ideas, but unlikely to
have widespread appeal in its present
form.

At the rear of the Qwertyphone is a
removable pod which contains the con-
nection to the telephone jack. The pod is
interfaced to the Qwertyphone via a
standard G4-way bus. Additional pods are
planned; initially they will simply be
different configurations to allow the
Qwertyphone to be used on foreign phone
systems.

An eight-pin socket at the back of the
Qwertyphone provides a port which enables
it to be used as a PC keyboatd. On the face
of it, this seems like a good idea, as it would
allow office wotkets to combine the features
of the PC and Qwertyphone in a single
system. But the current keyboard is not
really up to the task, as neither the layout
nor the functions are really suitable. It is

SPECIFICATION

Description: telephone/terminal with
built-in modem

RAM: 8K dedicated to text storage; 8K
dedicated to directories, expandable to
16K

ROM: 16K for programs and driver
software

Dimensions: 380mm. (15in.} x
240mm. (9.4in.) x 100mm. (3.9in.)
Display: four-line by 32-character LCD
Modem: 300 baud with variable
duplex, parity, stop bits, words and
protocols

Keyboard: QWERTY with seven
programmable function keys,
programmable terminal-emulation keys
and separate telephone keypad
Interfaces: 64-way bus for telepone
transmission, serial printer port, serial PC
keyboard port, BT telephone jack
Price: under £400; cable for PC £80;
additional directory modules £15 for two
Manufacturer: BT Business Systems,
23 Howland Street, London W1P 6HQ.
Telephne: 01-631 2345

Available: autumn 1986

possible that the promised improvements to
the keyboard may solve some of the
problems, though space restrictions make it
unlikely that the Qwertyphone will ever
provide a full PC keyboard layout. As a pro-
grammable serial port, the PC output can
alternatively be configured for use with
external modems. In particular, BT is
looking at the possibility of adapting the
Qwertyphone for use with Hayes protocols.

A second eight-pin socket provides a serial
interface for a printer to produce hard copies
of messages. BT will be offering a small dot-
matrix printer as an option with the Qwerty-
phone. However, having a printer with the
Qwertyphone means that your desk becomes
even more cluttered.

The essence of the Qwertyphone is in its
desk-top utilities, most of which are called
from the function keys on the top row of the
keyboard. They include conventional
functions like a memo pad and calculator
plus others dedicated to the telephone.

Once the system is installed, pushing the
Config key provides a series of menus which
allow you to reset default values. The Time
and Date values, once set, are continuously
maintained by the main power supply and
a set of backup batteries inside the
Qwertyphone.

It is likely that the majority of Qwerty-
phones will be installed in large organ-
isations with their own PABX switchboards.
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Qwertyphone provides a telephone,
keyboard and modem in one unit.

To configure a Qwertyphone with the rest of
the system there are a number of presets
covering a range of commonly used switch-
board systems. Among those supported are
the Regent, Monarch and Merlin DX
systems. The IBM switchboard system used
in the Practical Computing office is not
among the presets, but we found no
problems setting up the Qwertyphone to
work with it. Functions of the PABX system
which can be set include the pause times —
the time it takes to get an outside line — and
the access code for an outside line.

AUTOMATIC REDIAL

Once the system has been set up you can
dial from the Idle scteen, which is displayed
when the system is not in use. The top line
of the Idle screen indicates the current date
and time, and provides a record of how long
the current call has taken. A soft key under-
neath the LCD allows you to dial a number
without lifting the receiver. Another soft key
provides automatic redial of a previous
number.

The Qwertyphone can store up to 250
names and numbers in a personal directory.
The information is stored in an 8K EPROM
fitted underneath the handset mounting
with the batteries. An EPROM is ideal for
this kind of application, as it means that
different directories can be installed in the
machine simply by changing the chip. In
addition, an empty ROM socket is provided
to allow users to double their directory
capacity ot copy one directory to another.

It would have been useful if the memory

modules could have been made more
accessible. BT says that the EPROMs had to
be tucked away under the handset to comply
with regulations intended to prevent fingers
touching the telephone electronics directly.

The directory is called by the Dir function
key in the top left-hand corner of the key-
board. Calling the directory displays a menu
which allows you to search for an existing
entry or add a new name and number. The
search facility can use the name, address or
telephone number ficlds, and works even
with partial entries. Once the record is
displayed on-screen, pressing the soft key
next to the name dials the number auto-
matically, including any access code. You
add new names to the directory simply by
pressing the New Entry soft key and
following the prompts on-screen.

The Qwertyphone is capable of sending
messages and memos to other Qwerty-
phones and similarly configured devices like
the Tonto. Messages can be typed direct or
stored in memory for transmission later.
You can also hold a typed conversation with
someone at another station.

You enter a2 message into the machine’s
memory by pressing the Memo function key.
Messages of up to 128 characters — the total
number of characters on a single screen —
can be sent if the receiving terminal has no
printer attached. If the target Qwertyphone
is connected to a printer there is no limit to
the size of the document which can be
received. The Qwertyphone has an auto-
answer mode, which allows it to receive
incoming messages automatically and store
them, to be recalled and viewed later.

The trouble with all this is that a Qwerty-
phone can only talk to another Qwerty-
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phone or a similar device. However, its
built-in modem allows you to log on to other
computers and databases. The data rate 1s
fixed at 300 baud, so it cannot be used for
Prestel or other viewdata services, but it is
capable of handling most email services,
including Telecom Gold. Parameters such as
word length, stop bits and parity can be
altered if necessary, though the Qwerty-
phone messaging settings are identical to
those used by Telecom Gold.

To receive messages from Telecom Gold a
printer is essential, since text passes across
the Qwertyphone's tiny screen too fast for
you to get morte than a vague idea of what a
message is about. It isa pity that the Qwerty-
phone’s memory is too small to store the
mail on boatd so that you could download it
on to a printer once you had logged off. A
capability of that kind would cut down the
time that you remain logged on to Gold,
which would reduce its cost. This would be a
clear advantage for the user, though perhaps
not to BT.

CONCLUSIONS

HThe concept behind the Qwertyphone is a
good one: people are asking much more of the
telephone system nowadays, and it seems
sensible to provide all the facilities required in
one unit.

BThe Qwertyphone’s potential would be
improved by some fairly minor design
changes: in particular, an improved handset
rest, a larger screen and the ability to store
larger documents would increase its appeal.
MBecause of its limitations, the Qwertyphone
is likely to end up as an executive toy rather
than as a serious piece of business equipment.
BT would do well fo consider building a
revamped version. [P()]
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Meet your New
Bus Jess Partner

Whatever the size of your business, the Seikosha range of advanced,
high-performance printers will suit your requirements.

This exceptional range of dot matrix printers reflects the craftsmanship,
advanced technology and reliability that you would expect from the
‘House of Seiko.

For heavy-duty use, the robust BP Series offers very fast speeds, low
noise levels and multi-function features — at low cost. The recently
introduced MP Series will suit the PC user who wants exceptional
speed at an unbeatable price. And for the growing business looking
for abudget printer compatible with all the popular micros, the SP
Series is the ideal choice.

- Around
e e ED £1449.00 +\ar

Top of the range, the BP5420Al is fast, quiet, strongly built and
suitable for use with micros, minis, and networked multi-user
systems. [t has a print speed of 420cps (draft) and 104cps (NLQ)
and other features include:

@ Parallel and Serial Interfaces as standard.

@ Front panel selection of NLQ, Fonts, Pitches, etc.

@ 2 Selectable modes (IBM PC or Epson compatible).

@ 18K Buffer as standard.

THE MP-SERIES ground

£433.00 + var

The latest addition to Seikosha's range. the MP1300Al offers not
only high speed — 300cps (draft) and 50cps (NLQ), but
high-quality printing with an optional “clip-on, clip-off” colour
upgrade kit (Epson JX80 compatible). Features include:

@ Paralle! & Serial Interfaces as standard.

@ 2 Selectable modes (IBM PC or Epson FX compatible).

' @ Automatic cut-sheet loading and ejection after printing.

@ Standard friction and detachable tractor. 10K Buffer as standard.

Around
THESESERIES £250.00 + w7

The SP-1000 is the first in this series of professional printers.

A combination of high performance (100cps draft, 25cps NLQ)

at low cost puts the very best of printers within easy reach of the
smallest business. Its impressive list of advanced featuresincludes:

@ Automatic cut-sheet loading.
@ Friction and detachable tractor as standard.
@ Special models compatible with Apple Imagewriter, Amstrad,
Sinclair QL. Atari, Commodore and MSX.
@ Epson FX Compatible.
@ Supplied with cut-sheet guide/holder.
@ Front panel selection of NLQ.
Distributed exclusively by DDL. For details of your nearest
stockist contact:
= =1 =— iy

(=== — = B ¥
Telex: 846303 DDLTDG.

THE FORCE IN DISTRIBUTION

IBM is aregistered trademark of International.Business Machines Corp. EPSON is a registered trademark of SEIKO EPSON Corporation

— circle 133 iry card —
circle on enquiry 3

I mp-1300al
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OSBORNE PC
BREAKING THE £500 BARRIER

By Glyn Moody

A good price and a
reasonable standard of
construction are key points in
favour of this IBM clone.

Thc Osborne saga has been one of the

more entertaining over the last few

years — provided you have not been
part of it. But the cycle of boom and bust,
followed by a phoenix-like resurgence from
the ashes, seems finally to have been
broken now that the Osborne Computer
Corporation is in the hands of the American
recetvers. But in the U.K. at least, the name
lives on. Future Management, once the
distributor of the eatliest Osborne trans-
portables, has brought out the Osborne PC,
an IBM clone for under £500.

The parentage of the Osborne PC is
slightly complicated. After the final demise
of the U.S. outfit, rights to the Osborne
name were held by the German subsidiaty,
Osborne Computer Company GmbH. This
company put together an IBMulator, using
mainly Taiwanese components, which it
sells under the Osborne name. The U.K.
model is assembled in Britain, with disc
drives from Mitsubishi.

Future Management already makes a
clone, which it sells as the Spirit. In contrast
to the Osborne PC, this model is a high-per-
formance unit aimed mainly at the corporate
market. The Osborne PC is geared to the
personal market, sales will be largely by
mail-order only, cutting out the dealer and
so allowing a lower end-user price. For £495
you get one floppy, 256K of RAM, a mono-
chrome monitor and DOS 2.11. For £325
you can add a 10Mbyte Winchester, and for
£445 20Mbyte.

EASY ACCESS

Externally, the Osborne holds no
surprises, though unlike the IBM PC the
unit has a lift-up lid that is freed by two
buttons at the side, rather than the less con-
venient slide-off cover. Inside, there is a
Multitech motherboard carrying a standard
— and legal — ERSO BIOS ROM.

With the first few prototype machines
there was a problem with the power-supply
unit caused by a long screw dangerously
close to live circuitry, but Future Man-
agement says this has been fixed on later
models. On the review machine the on/off
switch was located at the rear; on production
units it will be moved to the side, as on IBM
machines.

The keyboard layout is modelled on the

AT rather than the PC. The feel is quite
good,though the space bar is rather clattery.
The 12in. green monitor supplied with the
review machine had tilt and swivel; this costs
an extra £75. The entry-level machine comes
with a simple 12in. screen.

The Osborne PC turns in pretty much the
sort of performance you would expect from a
cheap clone. The average timing for the
Basic Benchmarks was 16.8 seconds, which is
identical to that of the IBM PCitself. For the
Bagshaw Disc Benchmarks it totalled 828
seconds — rather slower than the already
tardy IBM PC, which clocks in at 742
seconds. Even though the price of the
Osborne PC is dramatically lower than
the going rate, the performance is not,
and there were no real problems with
compatibility.

OSBORNE PC

Performance O
Ease of use O
Documentation [l

l Value for money [

[J About the cheapest IBM clone around
— for the moment.
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The overall standard of construction
similarly shows no signs of corner-cutting.
Future Management has suffictent con-
fidence in its product to include a 12-month
warranty covering parts and labour in the
selling price. This attractive feature may well
prove key in enabling the Osbotne PC to
stand out from the crowd. Too often, clone
makers are content to shift boxes and then
wash their hands of later problems. Future
Management also says that it will carry out
upgrades free of charge at its workshops.
This makes the upgrade prices particularly
attractive. The only area where the Osborne
falls down is in the rather skimpy
documentation, which is of interest chiefly
for its broken-backed English.

Clone makers have hitherto been
reluctant to breach the psychologically
important £500 price barrier. An exception
has been in the area of kits, but while they
certainly provide a very cheap way of
obtaining a PC, anyone who has cursed their
way through putting do-it-yourself furni-
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SPECIFICATION

CPU: 8088 running at 4.77MHz
RAM: 256K, expandable to 640K
ROM: ERSO BIOS

Mass storage: one 360K 5.25in.
floppy as standard; second floppy and
hard discs can be added

Display: 12in. monochrome monitor,
Hercules-compatible colour-graphics
display adaptor

Keyboard: IBM PC/AT-style
Software in price: MS-DOS 2.11
Hardware options: 8087 maths co-
processor

Prices: system with one floppy and
monochrome screen £495; second floppy
£95; 10Mbyte hard disc £325; 20Mbyte
hard disc £445; 8087 maths co-processor
£225; colour monitor £325

U.K. distributor: Future
Management, 38 Tanners Drive,
Blakelands North, Milton Keynes MK14
5LL. Telephone: (0908) 615274
Available: now

ture together will know the pitfalls of this
approach. Where Future Management is
leading, others are bound to follow: £500 is
widely touted as the cost of the fabled
Amstrad PC. Given the way the IBMulator
market is shaking out, it would not be
surprising if the £400 mark were passed
before the year is out. If you need to save
that extra money, you could wait, but in the
meantime the Osborne PC fits the bill for a
reliable clone at a rock-bottom price.

CONCLUSIONS

BThe Osborne PCis an ultra-cheap |BMulator
which offers a complete working system for
£500.

Bits performance is not brilliant, but then
neither is that of the 1BM PC itself.

BThe weakest element of the bundle is the
documentation, which is pretty feeble.
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dBASE

£119 incl.vat

ANOTHER FIRST FOR FIRST - dBASEII, the world’s best selling database is now available
on your computer (if you have an AMSTRAD 6128, 8256 or 8512, Commodore 128, Tatung and
Atari) exclusively through First Software Ltd or your local dealer for only £119.00 inc VAT, including
the full manual.

(=

AMSTRAD

FIRST SOFTWARE LTD

Join the millions of users worldwide, doctors, students, solicitors, accountants, stockbrokers and
collectors, who get the best from their information by using dBASEII. Use simple English like
commands to do your repetitive tasks, by commands such as Do invoices, Do analysis etc.

At last, the business world’s standard database, available for you.

dBASEII quite simply dBEST.

For more information call us on 07357-5244 or write to First Software Ltd, No. 20 Horseshoe Park,
Pangbourne, Berks.

382 KINGS ROAD CHELSEA Tel. 01 352 9220 FIRST SOFTWARE LTD
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MICRO TOMICRO g
FILE TRANSFER

) Terminal Supplies

Fuji 312" Sony 312"
S8 $ED @5RSS ... ... £22.25
s3] $3200 DS ...........L.0.. £31.75
Fuji 5V4” Dysan 54"
SSDD48TPI ....£13.50 SSDD .............. £13.60
DSDD48TPI....£16.50 DSDD .............. £19.00
“ . DSDD96TPI....£19.75 SSQ/MD ............. £19.00
Get your microcomputers MD2HD ... £24.50 DSQ/D ... £24.90
talking to each other! =
SWAP allows you to transfer any programs and data between 2 Fu" 8
computers of different manufacture. SWAP consists of 2 floppy SS £16.40
e A s, e, DSFD25 ... £19.90
IBM PC IBM Compatibles Sirius DS FDQD --------- £1 990
Apricot Apple (CP/M) HP150
Televideo Superbr::lin BBC ;
s e Ui Also available, lockable storage boxes,
Lfl.);:u:xle;n::s:.s not in our extensive range we can usually produce it at little l'lbeﬂS and “stlng paper
The price of SWAP is £158 (£135 plus VAT and postage and packing). Please ALL PRICES EXCL. VAT

specily your computers when ordering.

i e s S CASH TERMINAL SUPPLIESLTD
T S '2%55%‘5‘1%5 Cavell Court, 11 North Street, Peterborough PE1 2RA

Tel: Peterborough (0733) 314525 Telex: 32376 ANGTEL G
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SIDECAR

B PREVIEW

BMULATION FOR THE AMIGA

By Francis Jago

To help the Amiga find a
niche in the business market
Commodore has released an

add-on which makes it IBM
compatible.

ightly or wrongly, Commodore has

aimed the Amiga at the mainstream

business market. In order to allow
Amiga usefs to tap the existing IBM software
base, Commodore has announced two
products to make the Amiga IBM
compatible. The first, Transformer, is a
piece of software which enables the Amiga’s
68000 processor to emulate the 8088 pro-
cessor of the IBM. It is described fully in the
box below.

The second product, called Sidecar, takes
the more direct hardware approach. The
Sidecar box plugs straight into the Amiga’s
expansion bus, adding about 250mm. to the
overall width. It contains an 8088 processor,

a2 5.25in. disc drive and three full size IBM-
compatible expansion slots. Sidecar is
similar internally to Commodore’s own PC
clone, the PC-10.

Sidecar does not merely use the Amiga as
an input/output device but runs IBM
software in an Amiga window, giving you a
truly hybrid computer. The 8088 actually
co-processes with the Amiga's 68000 and
custom chips. Consequently the Amiga
treats an MS-DOS program on Sidecar as
just another task, and Amiga programs can
continue to run independently in another
window.

To run Sidecar you must have the
Amiga’s system software and a cutrent
version of MS-DOS. When you boot up the
Amiga, you are presented with all the usual
icons plus additional options for mono ot
colour PCs. You can change from mono-
chrome to a colour display by typing Mode
Colour.

When you click on either PC icon the
screen cleats and Sidecar starts to search for

Sidecar.

not tested by Commodore will work too.

»
.

TRANSFORMER

Even before the Amiga was officially released in the U.S. last November, thete was
talk of a picce of software that would allow it to run IBM PC software using an
optional 5.25in. disc drive. This product was eventually released as Transformer. It
was packaged with the 1020 5.25in. drive and sold for $199. More rumours suggested
that a piece of hardware would follow which would accelerate the Transformer to
operate at the speed of an IBM PC, but this was eventually shelved in favour of

Transformer acts as a layer between Amigados and the Amiga's Intuition front end,
translating all 8088 calls into 68000 code. Not surprisingly, this tortuous path makes
some of the packages run ridiculously slowly. Unlike Sidecar, Transformer can only
emulate a monochrome 256K IBM PC with no graphics, which limits the software
that it will run. Commodore guarantees that the following programs will run using
Transformer: Lotus 1-2-3 version 1a, Symphony 1.0, dBase II, dBase 111, Friday,
Framework II, Spotlight, Sidekick, Word Perfect, WordStar, Amber, Fortran 77
version 3.04, Turbo Pascal, Dataflex, Tim, Visawrite version 1.41, Supercalc 3,
CP/M-86 version 1.1, Wordcraft PC and Enable. It is likely that some other packages

For someone who needs IBM PC capability only occasionally, Transformer
might be suitable. But having seen WordStar run — or rather walk — using
Transformer, 1 would suggest that anyone who wants to use it seriously will
have to be very patient. Transformer is a substantial programming
feat and at $199 including a disc drive it is hardly expensive, but
even at that price its long-term worth must be doubtful.

Description: 5.25in. disc drive and
emulation package to allow Amiga to run
IBM PC software

Hardware required: Commodore
Amiga

Copy protection: none
Price: $199
Manvufacturer: Commodore
Business Machines
Availability: summer 1986

PRACTICAL COMPUTING August 1986

SPECIFICATION

Description: add-on unit for Amiga to
provide IBM compatibility

CPU: 8088 processor running at
4.77MHz; optional 8087 co-processor
RAM: 256K expandable to 640K;
provision for Amiga RAM expansion to
6Mbyte

ROM: 16K BIOS

Dimensions: 250mm. (9.8in.) x
350mm. (13.8in.) x 130mm. (5.1in.)
Weight: 8kg. (17.6lb.)

Display: emulates IBM monochrome
and colour-graphics modes

Mass storage: 360K 5.25in. floppy
disc; optional 20Mbyte hard disc
Interfaces: accesses Amiga parallel
and RS-232 ports

Expansion: three full-size IBM card
slots

Price: under $1,000
Manufacturer: Commodore Business
Machines, 1 Hunters Road, Weldon,
Corby, Northamptonshire NN17 1QX.
Telephone: (0536) 205555
Availability: summer 1986 in U.S.

MS-DOS in its built-in drive. The Amiga
cannot multi-task in an IBM PC environ-
ment, but you can suspend execution of a
PC task while you run another program.
Although Sidecar emulates the IBM PC
you can still use the Amiga’s ability to adjust
the size of the window. Data is exchanged

{continued on next page)




B PREVIEW

(continued from previous page)

between the IBM PC and the Amiga using
128K of dual-ported memory, which allows
both systems to operate with little speed
depreciation. '

IBM PC graphics are taken care of as the
video portion of the memory is mapped
directly into the dual-ported RAM. The
video display is compatible with appli-
cations that use the ROM BIOS as well as
with applications that work directly with the
video memory. The software provided with
Sidecar emulates both the monochrome and
the colour-graphics adaptors in standard
Amiga windows. As the two adaptors use
different portions of the interface memory
both can be emulated simultaneously.

You can use the Amiga’s standard
keyboard with Sidecar. The four keys found
on standard IBM PC keyboards but missing
from the Amiga can be accessed using a
combination of other keys. Sidecar also has
full access to the Amiga’s serial and parallel
ports. This can also work the other way
round, and the Amiga can access any of the
hardware you install in Sidecar.

One of the useful facilities of Sidecar is its
ability to hold a hard disc in one of the three
expansion slots. The hard disc can be part-
itioned so that half goes to Sidecar itself and
half to the Amiga. With the uncertain status
of Amiga hard discs this could prove
invaluable. Another bonus is that you can
add an extra 6Mbyte of RAM for the Amiga
using a daughter board in Sidecar.

One of the nicest features of Sidecar is its

ability to provide a customised PC display.
You can change the colour of the screen, text
and graphics, alter the size of the screen,
show or hide the Amiga-style border, and
set the cursor blink rate. Once you have set
up Sidecar to suit your particular tastes, you
can save these options and have them
installed automatically the next time you
boot up.

Sidecar comes with one built-in 360K
5.25in. drive, but you can also use the
Amiga’s 720K 3.5in. drive for PC programs.
Commodore says that Sidecar will have no
difficulty running the PC Convertible’s
software when it becomes available.

ADVANTAGES

Commodore is also eager to point out the
advantages of having software written spec-
ifically for the Sidecar/Amiga system. For
example, the 8088 could be used as a
number-crunching processor while the
Amiga works on graphics or sound.

One area in which IBM compatibility is
incomplete is its inability to run an accel-
erator card. This is because an accelerator
would interfere with the interrupt timings
that the Amiga uses 1o access Sidecar.
Another problem is that it has to sit directly
next to the Amiga, because the Amiga’s bus
does not put out enough power to send
signals along a cable. Commodore says this
fault will be rectified with the next batch of
Amigas.

However, Sidecar can run anything that
the Commodore PC runs, including

Sidekick, WordStar and Symphony. Sidecar
even comes with a 765 disc controller to cope
with programs that take advantage of the PC
disc controller’s idiosyncrasies.

For anyone who already has an Amiga
and now needs to use standard business
software, Sidecar may be an attractive
option. It could also appeal to executives
who have an IBM PC at work and who need
to be able to run IBM software at home on
their Amiga — which they use for its
graphics, sound and multi-tasking abilities.
Yet even for these people, a cheap IBM
clone might well offer a more practical
solution.

The crunch for Sidecar — as for the
Amiga itself — comes down to price. At the
Comdex electronics show in America,
Commodore put the price of Sidecar as
“‘considerably less than $1,000’’; it is hoped
that the actual release figure will be nearer
$600. Technically, Sidecar is a wonderful
product. Combined with the Amiga it really
shows the direction in which computing will
go, with co-processors allowing tasks to be
completed faster than ever before.

CONCLUSIONS

BSidecar provides a complete hardware
setup to allow the Amiga to run IBM
applications software.

Bt works well, using the facilities of the Amiga
to provide an enhanced front end for the PC-
compatible system.

WSidecar’s very existence underlines the
shortage of Amiga business software.

Even A Microbreak In Power Can Spoil Your Day.

Corrupted

Programme _
Egors

How expensive are these

problems to your company?

Let a ‘DEFENDER’
Office UPS

give you

peace of mind

It is cheaper than
you think!

‘DEFENDER’ UPS offers security

56

CONTACT US NOW

New Bridge House,
33 Wilbury Way,

%7 CROTAN

/& ELECTRONICS LTDIE. 40,3

Cable: Stable Hitchin,

against power breaks and gives
immunity against spikes,

R.F.l., voltage dips and

poor frequency
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“ Language deal

Turbo Pascal and the Turbo Pascal

of the century . ..

family gi a perfectly integrated BEes

aJ y lve you p y Jeff Duntemann, PC Magazine

3 3 Turbo Pascal has got
programming environment and B
in languages on the
unbeatable speed, power, and price e
Jerry Pournelle, BYTE Magazine
Turbo Pascal® is faster than 3 g& fggect - This compiler, produced
any other Pascal compiler, 808 support, by Borland International,
and at only £50.00,a distinctly * DotwPumluh is one of thtf)glc;ft pro- )
. in, !
better deal. But it offers much o i yen
than speed, power ® Turbo Pascal with 8087 , _

oSS | B ] and BCD Michael Covington, ”
and price. o Turbo Detabase PG Tech Journal

There's also the complete Tool

. i ™

Pascal family of products that's St T g "-----------|
grown from 1 to 9 products in ® Turbo Edttor Toolbox L
¥ ® Turbo GameWorks l
Just 3 years. S i l YES the best

Turbo Pascal 18 backed by a Coded Decimals 10 0J Turbo Tutor teaches you To order by phone,
complete range of “wolboxes” thay  eliminate rounding-off 8ep by step how to use Turbo or for a dealer nearest you,
give you most of the programming  errors for business Pascal, with commented source code call 041-226 4211
tools you'll ever need. applications. for all program examples on diskette.

The Turbo Pascal family 18 [ Turbo Database Toolbox 18 & P g e -
never static, but 18 continuously perfect complement to Turbo Pascal. Save&10500when you o @ fra
expanding, with new products It inciudes & complete library of choose the Turbo Jumbo LN et 5 .
like Turbo Edttor Toolbox™ and Pascal procedures that allows you o Pack. 6 different Turbo e o T
Turbo Gameworks.™ search and sort data, &nd butld Pascal products for only ___Twbo Pascal wiB0d7, BCOYY 8s00___

The secret of software suecess 18 powerful databasg applications. £155.00! ___Turbo Damabase Tooibox £4000__
not merely low price, but top quality, [ Turbo Graphix Toolbox ncludes g only £15500,you get Turbo [} Tt Gaone Tookt T
allied with complete documeniation, -8 library of graphics rouines for — p,¢1 ' 3 g Fditor Toolbox —Tuto Tur 000
like our 400-page reference manual Turbo Pascal programs. Lt €ven. ;im0 o and Turbo Graphix e mmT e

All of which are some of the beginning programmers create Toolbox and Turbo GameWorks and __Tuto GameWorkst 5000
reasons why Turbo Pascal is clearly  high-resolution graphics wth an  qy g Dyapanase Toolbox! __Tuto umbo Packt ersso___
the leader, and the recipient of IBM,” Hercules,” or compat.ible All6 for only £155.00, which saves Outside UK add £10.00 per copy [
awards like PC Week’s “Product of ~ graphics adapter. Does complex you £105.00, This e tlorais Acd VAT £
the Year” and PC Magazine's business graphics, easy windowing, gooq through September 1, 1986, 8o Gonmisnct] e

“Award for Technical Excellence.” &nd stores screen images o
And some of the reasons why Turbo  Memory.
Pascal has now become & de facto
worldwide standard with more than | 4
half a million users. NEW i g e
Editor Toolbox Includes
Turbo Pascal has W1l MicroStar,™ a full-blown
from a single mgzgt 3 editor that also does windows!
P . Turbo Editor Toolbox not orly gives you
Jears ago to a family ready-to-compile source code and a 200-
of 9 today. page manual that tells you how to inte-
Success breeds success, 5o the grate theeditor proceduresand functions
Turbo Pascal family has flourished. 10t your programs, but &lso includes
Your cholces now include:
O Turbo Pascal 3.0 combines NEEVG?’DI‘; g;”;‘;ﬁ‘;gks X
the fastest Pascal compller with oLLE Jo
i T sy can write, rewrite, bend and
wn?nim. B amend/ Turbo GameWorks reveals
) the secrets of game design and the
0O Turbo Pascal with 8087 math auwategies, You're gven source code, &
co-processor support, for heavy duty 200-page manual, and the insight
number-crunching, and/or Binary
E__J L ¥ 9
P T ALTOR LTD.

vUNrwI =R

Borland producia inctude Turbo Pascal; Turbo
GameWorks; Turbo Ednior Toolbax; Word Wizand:

Turto
Gmpnumm'r\ummn and Micro3ar are
nal Buainess Machines

 Turbo Database Toolbox,
memmmmsmmk,m uxh
and SuperKey— all of which are wademarks or regiered Uademarks of Boriand International., Inc. o Borland/

Paacal and Turbo Tutor are regisiared trademarks, and Turbo GameWarka, Turbo Edttor Toobax, Turbo Databese Toolbox, Turbo
wademarks of Borland mwnw_lraln BM Is & regisierd rademark of

Glasgow G2 7PH
Tel 041-226 4211

Corp. Hercuies 16 8 wademarik of Hercules Computer

Oq;yrml 1988 Borland tnternauonal BI-1088C
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Toolbax; Turbo Tutor, Turbo
Manager. h'uwum Sidexxx
‘Analyca, Inc.

act now.

MicroStar, a complete edttor with full
windowing capabtitties. (You could pay
$100.00 or more for & program like
MieroStar, but you get It free as part of
our Turbo Editor Toolbox.) You can also
uge Turbo Edttor (which of course in-
tegrates with Turbo Lightning™) to
butld your own word processor!

needed to write and customize your
OWN Irresigtible games.

Turbo GameWorks alsc tncludes ready-
to-play Chess, Bridge, and Go-Moku—an
anclent Japanese game that can divert
you from reality for hours on end.

Pnres nciude shipong 1o all UK cites
Carelutty describe your compurer system:
Mine 1s- . 8-bit __ 16-bit
luse: — PC-D0S _ MS-DOS — CPIM-80 __ CPIM-86
My compuler’s name and model is:

The disk size fuse is D 3% D 5% D8
ACCESS  Bank Dratt  Cheque

Cregit card expration date —f
e |
N O

Payment:
Cant # N
1 11|
NOT COPY PROTECTED
**60-DAY MONEY-BACK GUARANTEE

Name®
Shipping Address®

Cty.

Teiephone:
CODs WILLNCT be.

Afor
Qurside UK make payment by creait card or /mamanona/
Postal Money Order

“Limited Time Offer unti September 1, 1986.

**YES, it wittun 60 days of purchase this product does ol
Dpertorm in accordance with O claims, calf our customer service
department and we will gladly amange 2 refund.
Minimum System Requirsments:

Terbo GameWorks, Turbo Graphux Tooibox, & Turbo Editor
Tooibox—192K. All omer products, 128K.
YiBM PC, P, AT,
and e calmallb/es
TH16-bit only.

AN AN EE N

s



Il SOFTWARE REVIEW

TURBO PROLOG
Al FOR ALL

By Glyn Moody

Borland has brought its
techniques for producing
easy-to-use software to bear
on this powerful but hitherto
daunting programming
language.

rolog i1s widely touted as the pro-
P gramming language of the future

and the Japanese have chosen it as
the software engine for their fifth-gen-
eration computer. Now Borland Inter-
nattonal has brought out Turbo Prolog for
the IBM PC family.

Like Borland’s earlier Turbo Pascal
program, which did so much to promote
that language’s success, Turbo Prolog is
cheap at only £70. It is designed specifically
as a mass-market product rather than a
narrowly academic one. One of Borland’s
hopes is that this new program could be the
springboard from which the long-awaited
Al revolution takes off.

Prolog differs from languages like Basic
and C in that it is declarative rather than
procedural. This means that a Prolog
program consists of pieces of information
and rules rather than a series of instructions.
The beauty of Prolog is that once you have
specified the problem you can leave the
language to solve 1t. This is in stark contrast
to Basic, where you have to wotk out the
steps needed to solve a problem and then
tell the computer how to carry out those
steps.

EASY DEBUGGING

The first official version of Prolog — the
name stands for Programming in Logic —
was developed at the University of Marseilles
in the early 1970s. Turbo Prolog broadly
follows the approach of the Clocksin and
Mellish implementation, though there are a
few differences. It is a compiled language,
and is therefore much faster than inter-
preted versions, but it retains interactive
elements to allow easier debugging. Borland
claims that it is far more memory-efficient
than earlier versions. Borland has drawn on
its earlier experience of producing easy-to-
use and popular programs in an attempt to
dispel Prolog’s daunting reputation as a
cerebral and difficult language.

Turbo Prolog is pretty hungry for
memory, requiring 2 minimum of 384K,
but it loads quickly from the unprotected
disc. After the initial start-up screen you
pass to the main windows display. There are

Re Compile Edit

— —— Editor
Text: 342 Free:65833
member(integer, list)
intersect(list, list, list)
clauses
member(X, [Xi_1).
member(X, [ 1¥1):- member(X,Y).

[ndent

intersect([}._,[1),
intersect([HIT],Y,[HiT2]):

memher(H.Y).?, intersect(T,Y,T2).
intersect([_iT),Y,Z2):- intersect(T,Y,2)

= ——— Message

Load EXAMPLZS.PRO
compiling EXAMPL2S.PRO
mplling EXARMPL2S. PRO

=ttee of gption or

The main Turbo Prolog screen has four
windows and uses a menu bar along the
top of the screen with pull-down menus.

four windows altogether, called Editor,
Dialog, Message and Trace. Windows form
one of the key elements of Turbo Prolog,
and go a long way towards taming what 1s
often a hostile programming environment.

The other element in Turbo Prolog which
is comfortingly familiar is the use of pull-
down menus. Pressing Escape takes you to
the top menu, where using the cursor keys-or
first letters selects from the options. These
are Run, Compile, Edit, Options, Files,
Setup and Quit. Edit takes you to the Edit
window where you write your progams.
Compile converts it to code which can be run
using the Run command. Files handles the
tmport and export of Prolog files, and Setup
lets you do things like resizing and reposit-
ioning the on-screen windows.

To enter a program, you select the Edit
window and type in the Prolog code. The
editor uses the same commands as WordStar
to move around entered lines, carry out
block moves and so on.

The basic concept which lies at the heart
of all Prolog programs is that of the
predicate. The dictionary defines a predicate
as ‘‘a term, property, charactetistic or
condition that is affirmed or denied con-
cerning the subject of a proposition’’. In
Prolog, predicates are centrally concerned

Options

Insert EXAM|Save

SEt‘.\P Qe

— TLoad -~

2,31,X,12,3,
12,31,%,02,3,

Directory

Print

Copy

Rename

File Name
Module list
Erase

Operating system

select with

with stating information about things; often
a computation reduces to finding out
whether predicates are true or false.

For example, the predicate

man(John)
states that John is a man. The predicate
owns(Jill,book)
states that there is a relationship between Jill
and the book. Nothing is said about the
detailed nature of what the owning
predicate 1s.

Closely allied to predicates are clauses.
They contain information which helps to
define or establish the properties of a
predicate: for example, how someone is

SPECIFICATION

Description: Prolog compiler making
extensive use of windows and pull-down
menus

Hardware required: IBM PC family,
with MS-DOS 2.0 or later and at least
384K RAM

Copy protection: none

Price: £69.95

Publisher: Borland International, Scotts
Valley, California

U.K. suppliers: Softsel, telephone
01-568 8866; P&P Micro Distributors,
telephone (0706) 217744; Altor,
telephone 041-226 4211; First Software,
telephone (0256) 463344

Available: now
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related to something by the owning
predicate. Typically they allow Prolog to
deduce something.

Deductions are called goals in Prolog.
Goals can either be built in from the start, in
which case the program once run will try to
attain that goal, or you can feed it in later. If
no goal has been included, a prompt will
appear in the Message window asking for
one. Thus you might enter

owns(X,book)
and Prolog might then deduce from its
clauses that
X=Jill
is a solution.

Predicates are the main structure in
Prolog. This can make Prolog programs
rather confusing to read, because they are
also used as functions to carry out operations
including arithmetic and various screen-
handling tasks. Similarly, some goals are
trivial and involve only the mandatory
searching thr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>