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NETWORKS

This month’s special section
covers networking, which for
some time has been seen as the
solution to all the problems of
stand-alone computing. But
actually choosing and
implementing a network is not
easy. To help, Kathryr Custance
surveys the market, and provides
a list of possible suppliers. Then
you have to lay the cables, and
on page 94 Della Bradshaw looks
athow it’s done. Finally, on
page 96 Mzke Lewss discusses the
pros and cons of networked PCs

as compared with multi- ﬁ

user systems
IBM SPECIALS

LAP-TOPS

Ericsson, Grid and Tava have all
launched new mains-powered
16-bit lap-top micros with IBM
PC compatibility. Is there 62
amarket?

TOP TEN IBM
COMPATIBLES

Choosing an IBM PC is easy. Life
gets harder when you consider
the look-alikes too. We check:
out the main contenders 81
in the field (]
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TurboDOS power
for multi-user networking

MINSTREL 2>~ ==

Designed and built in Britain ' -

- 1

-

It’s not easy to build an effective multi-user system. We simply prefer evolutionary to revolutionary

It takes experience, confidence and, above all, a development.
superior operating system. Make no mistake, any multi user system is only

HM Systems possess all three qualities in large as good as its operating system. Minstrel 2 uses
supply, and we've put them into Minstrel 2, our TurboDOS® We've not come across a more flexible
latest model. and powerful tool.

Experience has shown that multiple workstations TurboDOS reads programs written for CP/M 11,1
and resource-sharing call for multi processor CP/M 86, MP/M 11, MP/M 86, has PC DOS emulation,
architecture. That way, every user gets their own and allows IBM PCs or lookalikes to share the
computer and performance doesn't suffer. resources of a Minstrel 2 system.

Confidence comes from using proven S100 Networking is integral.
technology. We've seen too many systems fail by being Minstrel 2 can communicate with all leading
based on “next year’s industry standard”. We'd rather mainframes. And we can prove it.
settle with this year’s working solution. Wouldn't you? Entry cost for a two-user system with 20Mb hard

Which is not to say that we're behind the times. disk capacity is £6250.00. Additional workstations

Our state of the art HTS 86 dual processor card cost £1110.00 inclusive.
was developed to provide two 16 bit computers on a Write or call for a full colour brochure. You won't
single board. get a hard sell. With experience, confidence and the

This means 16 bit computing power at 8 bit prices best operating system, we find the facts speak
for you. for themselves.

A.Performance comparlson - number of users inching 'B.Cost comparison - number of users increasing

£
MINSTRELZ @ TYPICALTIMESHARING SYSTEM 20

MINSTREL 2

B TYPICAL LEADING
STAND-ALONE NETWORK

Costs rise and performance suffers when a numberof terminals share a
common processor. Graph B shows a network of leading stand-alone
computers when compared with Minstrel 2. Graph A shows the effect on
performance of timesharing compared with Minstrel 2, 1 2 3 4 5 6 7 8

HM Systems HTS 86. 16 bit performance at 8 bit prices.

HM Systems Limited,
220 The Vale,
™ i London NW11 8HZ
d trad k
’urbnn B Cficrwarezooome Telephone: 01-209 091
Telex: 266828-HMS G
tCP/M and MP/M are reglstered trademarks of Digital Research Inc. Easylink: 19001060

+ ® Circle No. 118



DECISIONS,
DECISIONS

MICROS have to earn their keep. If you look at the real growth in
computing — as opposed to the craze element — each leap
forward has been stimulated.by the micro’s ability to. tackle more
useful tasks in the real world.

The process began with word processing, continued with data-
base applications and then the appearance of the spreadsheert in
1979.- Since then we have added business graphics and, more
recently, communications.

This year we have seen a huge growth in communications, with
low-cost modems becoming widely available along with easy-to-
use software. There is 2 wide and ever-growing range of electronic
mail services, on-line darabases and useful bulletin-board
systems.” Continued progress is reflected in our own Comms
column, written by Ben Knox.

Now people are starting to look around and wonder what will
be next. And fora change, no clear message is being received from
America. Usually, it has been easy to predict the short-term future
of computing in Britain, because all the major packages have
originated in the U.S. Thus the movements of the British market
have simply followed those of the American one, but a year or so
behind. Look at America today, however, and there seems to be
no clear road ahead.

Some people suggest the furure lies in what has been called
psyche-ware — software that concerns feelings and psychology,
rather than ordinary data. There are programs that help you to be
a better manager, learn to sell, find out what your girlfriend or
boyfriend is really thinking, and so on.

Alternatively, perhaps what you need to know is what you are
really thinking, which you can perhaps do with another new type
of software, the thought processor. Programs like Brainstorm and
Thinktank claim to help you organise and clarify your ideas, and
thus plan reports and projects.

‘A more prosaic and familiar implementation of a similar idea is
project-management software. There are already some 35 to 40
programs on the market, with others on the way. Clearly most
serious computer users are managers, and most managers have to
run projects, so the idea that everyone should buy a project-
management package has a certain appeal:

A fourth possibility is what are known as expert systems. The
term covers 2 multitude of sins, and this is another area that has
seen rapid growth. Expert Ease and Hulk have been followed by
programs such as Trigger and Lightyear. Here the Japanese fifth-

EDITORIAL

generation project and our own Alvey programme are
encouraging research into artificial intelligence, some of which
feeds through into the expert systems field.

With so many contenders, it is far from clear what the next
VisiCalc will be. But take a wider view, and the situation looks less
confusing. In fact the next software explosion could well be in
decision making, of which all the areas so far described are merely
part. Psyche-ware programs, project managers, ideas processors
and expert systems all have a common aim in view, which is
helping people to organise their thoughts so as to make decisions.
More fully, these programs enable people to express, analyse and
justify decisions, according to the criteria involved. These may by
psychological, technical, financial or whatever, it does not really
matter as long as the criteria themselves are clear.

If there has to be a candidate, it could well be something like
Lightyear, reviewed in this issue. Yes, you may say, but what does
it acrually do? That is 2 hard question to answer without reaching
for the standard get-out of ‘‘anything you like’’. It enables you to
set priorities, consider and compare alternatives, and make and
justify decisions. Like the description of a spreadsheet, *‘you can
use it to manipulate rows and columns of numbers”’, the straight
answer is not the answer at all. The true worth of software emerges
not from what it does, in the ordinary sense, but from the
problems it enables users to solve.

Whatever the next software motor proves to be, there is one
further point worth making about the decision-making field.
That is, the program need not necessarily be American in origin.
British software seems to be at least as far advanced. While the
Americans have produced Super Project, Microsoft Project and
the Harvard Project Manager, we have rivals in Micro Planner,
Hornet and others. Against Thinktank we can put BrainStorm
and Tea, while Lightyear and Trigger have been preceded by
British programs such as Expert Ease, ESP/Advisor and Hulk.

There is hope for the British software industry yet.

HYEARS AGO...

The problems of surviving in the rapidly:growing microcomputer
business have been well highlighted by Practical Computing in the
past and it is a well-known danger that the company you buy from
today may have gone out of business tomorrow leaving you stranded
for parts and technical support. It is, however, particularly sad to
have to report that one of our best known and successful
manufacturers, Nascom, has called in a receiver. Several weeks ago
John Marshal of Nascom announced that he was looking for a buyer
to help support his investment plans after his backers, Grovewood
Securities declined to inject any more capital into the company.

In June last year, Grovewood invested £500,000 in Nascom,
shortly after the launch of the Nascom 2 which cost more than
£250,000 to develop. Problems in securing supplies of EPROM:s for
the first Nascom 2 delayed the return on the investment.
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ZENITH 2150 SERIES

(Fully IBM Compatible)
From 128K RAM, 8088 Processor, parallel and serial port. Single dual

and Winchester drives available. Four card slots. 640 x 200b/w or 320
X 200 colour.

AT UNBEATABLE PRICES!

PHILIPS

=

TP200:; 12" Green............... £72.50
7502: 12" Hi-Res Green.....£72.50
7522: 12" Hi-Res Amber....£78.25
7513: 12" IBM Green.......... £90.75
All-in-one, colour monitor and

normat television reception
£216.25

_MONITORS

|
PHILIPS

MANNESMAN-TALLY
MT-80 PLUS

NEW TRENDS
DAISY JUNIOR

FEATURES INCLUDE:

® 74CPS (max. at 12CPj® Qume
Ribbon and Daisywheel ® Qume
Compatibie ® 10" Piaten ® Friction
and Pin Feed ® Bi-directional ® 7K
Memory ® Multi-copy Facllity

® Parailel or Serial interface

® Auto Underline ® Low Noise

® Fully Compatible with all Software units,

including 1BM. Speclals US, German, French,

Spanish, Swedish, Greek, Danlsh,
£199.00 + VAT!

100 CPM, Bi-directional,
Alternalive font — optional, 4k
buffer, italicis, super/subscript and
bit image graphic | to r, 703

Japanese, 192 ASC Il characters.

£175.00 + VAT!

12 inch (diag.) Amber Screen
22mHz Bandwidth (- 3db)
80 Characters x 25 Lines
30 nanoseconds Rise Time
50 Hz Vertical Frequency
720 x 350 Pixels
Non-reflective Screen

26W Power dissipation
Supplied with IBM-PC
Compatible Signal Cable
Front access User Controls
QOffice Tan Colour

ZENITH
ZVM 124

Provides high quality video for the
IBM PC and PC compatible
computers with monochrome
display adaptor cards.

£65
+ VAT

OTHER EQUIPMENT

Brand Mode! Price (exc VAT})
Brother ..ol EP44 (one ONIYY oo £210.00
Commodore e B296D. ..... £1675.00

For Apricot PC XI (one only) .
PX»8 (one only).

Oiivetti . M24 ..
Panther.

PRIlIpS....cooveiiiiiiid RSOOSR iy g e £1630.00
Sanyo ... SRTAL() T I RSN £2150.00
Qume ... ...QUT102A . s st £613.00
Zenith ... o oo A ZA50PC ... .. £1775.00

SEE US AT THE
PC USER SHOW
STAND F34.
2nd-4th JULY 1985

WE ALSO CARRY:

Quen-Data @ van Jen e Fujitsu ® Anadex ® Toshiba ® Cumana ® Seikosha e
CSl e Rodime o Firefly ® Dacom ¢ DEC e Ricoh ¢ NEC e TEC e Silver Reed e
Diablo @ Smith Corona e IDS e Panasonic e Viking ® Oki ® Newbury ¢ Kokasi ®
Hazeltine ® Star ¢ Admate ¢ SMC e Case e ABS e Ceedata ® Freedom e
Zebra e Graftel ® Ferret @ CES ® Ampex ® Triumph Adler ® C-ltoh ® Realtime ®
Juki ® Fame e Falco e Citizen ® D-Base ® Symphony ® Sage ® Q Pro 4 o

Apricot Xi 10 256 RM, 10Mb
Winchester, 9" monitor (hi res),
STD software package including
MS DOS 2.0 GSX graphics,
microsoft basic interpreter,
configurator, utilities, asynch
comms, super calc, super planner
and superwriter and dot matrix
printer.

Sanyo 775, 2 x 360 disk drives,
256 Kb RAM, colour portable, IBM
PC keyboard, Wordstar, Calc
Star, MS DOS 211 Z expansion
slots accepts all ML APL IBM
cards. -

£2150 + VAT

-

-'@_

Sanyo 555, 2 x 169K drives,
128K RAM, Calc Star, MS DOS
Basic, Wordstar/Manlmerge
Infostar, CRT-36 Monitor, MT-80

E{’CSAT dot matrix printer and cables
£1175 “S—
+ VAT
For
Daisywheel
r—wf e K¥ add
(X l‘l‘lll \_ £103

DEALERS FOR ABS-ORB TRUE MULTI-USER SYSTEMS
Designed & manufactured in Britain.
iApx 186 16 Bit Micro Processor. 256K. 12" Screen.
8 Serial ports. 2 Flopp’); disk ports. Up to 4 hard disk drives.
ered TTL output port.

Unidirectional 8 bit bu

TRAINING CAN BE PROVIDED — 1 YEAR WARRANTY & MAINTENANCE
CONTRACTS AVAILABLE ON ALL SYSTEMS SUPPLIED

EWTRENDS
"mlllrECHNOLoev
SOUTHBANK HOUSE
BLACK PRINCE ROAD, LONDON SE1 75J

Tel: 01-735 8171/582 9566 Telex: 295555

For more information on price and availability write to Newtrends New Products
Division, Southbank House, Black Prince Road, London SE1 78J.

All prices exclude VAT and carriage. Add £3.00 parcel post. £8.00 special delivery. Make cheques/POs payable to:
NEWTRENDS TECHNOLOGY SOUTHBANK HOUSE BLACKPRINCE ROAD, LONDON SE178J Tel: 01-735 8171/01-582 9566
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OLIC

THANKS for the mention of out
on-line information centre in
your March article on networks.
Unfortunately, the facts got
twisted somehow: OLIC is not
about to become an independent
consultancy firm — it's only just
become part of Aslib, as from 1
March.

For six years, it was funded by
grants from the British Library
and the DTI, plus members’
subscriptions. In February this
year, the grants ran out, and,
rather than close down such a
useful office, Aslib agreed to take
it over. It now forms part of our
information resources group,
along with the on-line searching
setvice and the information
centre.

We're hoping to get some
sponsorship to keep the service
going, so if anyone's interested,
write to me for details of the
sponsorship scheme. New
members are always welcome too.

FEONA J HAMILTON,
Aslib,

Information House,
26-27 Boswell Street,
London WCI1N 3JZ.

File lister

1 READ with interest the article by
John and Tim Lee entitled ‘‘File
lister’” in April 1985's edition.
While appreciating the object of
the program, the days when such
programs are written in assembler
should be behind us by now. On
reading the article I sat down and

produced a similar program in C.

The source code is much shorter
and easier to understand.

While I appreciate the
advantages of assembler, having
produced my own CP/M BIOS
and pieces of time-critical code, I
find that the use of assembler for
such tasks rather outdated when
languages such as C ate becoming
more widespread. There are now
C systems available running
under most of the popular disc
operating systems; I use BDS C
under CP/M. I look forward to
seeing more C programs in your
magazine in the future.

PJ ONION,
Loughborough,
Leicestershire.

THE EDITOR REPLIES: The
main reason we have not
published programs written in C
is that no one sends us any.
However, it is also worth noting
that C code tends not to be very
readable. One of C’s virtues is
that it encourages brevity, but it
does require a vast amount of
documentation to explain
satisfactorily what the
programmer is trying to do.

PRACTICAL COMPUTING July 1985

FEEDBACK

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.
Write to
Feedback, Practical Computing,

Quadrant House, The Quadrant,

Sutton, Surrey SM2 5AS

TOUCHE

MAY I HELP solve a little puzzle? On page 106 of the May issue under
the entry for the Advance 86B you state ‘‘it is hard to understand
why this machine has not taken off in a big way’. If you look on
page 74 of the same issue you will see why. The Canon A-200 has a
spec broadly similar to the Advance, both run a true 16-bit processor
at 4.77MHz and offer IBM compatibility. The Canon price includes a
monochrome monitor, say £100, and a further 128K worth £80 at
High Street prices. The Advance in turn offers a year’s free
maintenance and a bundled software package, the word processor of
which alone must be worth that.

The main difference between these two machines is that the
Canon is in a pretty box and costs £1,875 and the Advance isn’t and
costs £1,086. And your conclusion? You think that the Canon
pricing is ‘‘very competitive’’.

The point of this is: if a British magazine doesn’t point out when a
home-grown machine offers a similar performance for nearly £800
less, who on earth will> Noboby expects you to give endless free
plugs to companies just because they are British, but in this instance
it would be perfectly reasonable to compare the two machines in a
review as they do offer a very similar performance.

I can’t help thinking that the British desire for fair play sometimes
gives the other chap the advantage.

RAY DANIELS,
London W13.

product review and

DBS Pay

improvement.
MAY [ comment on ceftain points DARYL A WALMSLEY,
made by Chris Bidmead in his Deverill Business Systems,
review of DBS Pay for the Poole,
Macintosh in your May issue. Dorset.
® The size of text boxes are
dependent on the fact that Mdil‘lfra me

characters are proportionally
spaced and hence boxes have to
catet for entty of characters in the
largest width.
©® The Wastebasket is the U.K.
version of the Finder by Apple
and all the features relating to
this are part of the standard
Macintosh Finder desk top.
@ DBS Pay keeps a separate track
of all folders created and allows
folders to be held on separate
discs. Therefore it is designed to
detect the missing folders and
allow other discs to be inserted.
® The printing of cheques and
any other payroll forms to a
special design can be
accomplished with our DBS Form
application.

We welcome and encourage

quirks

1 AM collecting source material for
a book I am drafting about
mainframe systems. The
information I am seeking
concerns the oddities and quirks
of large systems — those events
that occur seemingly at random,
causing hiccups in the tightest
run system.

One such example I have is a
line printer that occasionally
printed the text buffer
backwards. That one still remains
a complete mystery to all
involved. Another is an operating
system that managed to disable
all its terminals without a single

valid suggestions and criticisms: of
our products as these enable us to
keep in tune with user
requirements and effectively carry
out our policy of continual

user or job on the system, but the
problem was rectified.

I would be grateful for any
such material from all aspects of
computing. All information will.

be treated confidentially and, if

requested, nothing will he
submitted for publication

without the originator’s approval.

GRAHAM R ING,.

11 Hawk Close,

Stubbington,

Hampshire PO14 3SW.

Scientific and
foreign text
WP

1 READ with interest the word-
processing feature in the April
1985 issue of Practical
Computing, and having a vested
interest in the word-processing
package — we are a word-
processing software house — I
felt I must point out some facts
about scientific and foreign text,
etc.

We market a product in this
country exclusively through
Sperry Limited on the Sperry PC,
which allows the display of
almost any character you requite.
This has been difficult to achieve
before as the graphics display of
IBM clones in often unreadable,
but Sperry Limited have
produced an IBM-compatible
personal computer with a high-
resolution monitor, and using
this medium we can soft load five
complete character sets to the PC.
All these character sets are
available via the function keys on
a touch of a button. Included in
the software is a screen fount
editor, therefore the software can
be simply configured for any
character or character sets
required.

As for printing, it is our proud
boast that what you see on the
screen is what you get on the
printer. We show on the screen
the justifed line as it will be
printed, including true line
spacing, therefore at print time
you know exactly what you are
going to get. To achieve the
printing of these characters we
make use of the new high-quality
downloadable dot-matrix
printers. We are printing in the
ASCII mode and produce
extended ASCII text files. We
also support full micro
justification; included in the
package is a print fount editor so
the user can match his or her
screen files to the printer.

D F MANNING,
Scientex Ltd,
Stevenage,
Hertfordshire.

IN SUSAN CURRAN’S article on word
processing in the April 1985 issue
she gives the impression that on
the BBC computer only
Wordwise with Languagewise can
handle foreign text. In fact, View
{continued on next page)
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{continued from previ;)us page)
with Watford’s FX-80 printer
driver can handle French,
German, Danish, Swedish,
Italian, Spanish and the Japanese
yen sign, as well as sub- and
superscripts and a variety of type
styles. This makes View into a
very powetful word processor.
K M SHAW,
Sevenoaks,
Kent.

WP for
professionals

SUSAN.CURRAN'S article — April
issue — shines as a beacon of
clarity and solid information on a
subject on which an inordinate
amount of flannel tends to be
written. Those of your readers
whose interest lie in the
professional field — scientists,
engineers, authors, journalists,
home typists — rather than in
business applications, might be
interested in my particular
experience, based on having
processed some half million
words, and studied manuals for
systems other than those I have
used.

For professional use, I am
convinced that the best of the
cheap systems, based on home
computers, afre actually more
suitable than business-type
programs costing 10 times as
much, and bristling with features
which will never get used, and
only make learning laborious. My
experience is mainly with two
programs for the Dragon, which
is now back on the market:
Telewriter, tape or disc, and
Super Writer 11, cartridge.
Compared with Amsword, these
allow more text in memory, even
on the 32K Dragon, have better
provision for code sequences and
give a word count, which is
essential for many professional
users but which Amsword lacks.
The Amsword page-break
indication is virtually useless, as it
does not.alter with editing.

“Super Writer II allows a screen

preview of the text exactly as it
will be formatted in print, and
has all sorts of features Susan
Curran- quotes as desirable,
including such refinements as the
option of printing headers and
footers on alternate pages, etc. |
am not sure about reliability,
having suffered quite a few
crashes, possibly attributable to a
fault in my hardware. The
manual could be better.

Telewriter has nearly all the
desirable features, except page-
break indication, and has proved
absolutely reliable. Early versions
had very bad keyboard response,
now cured. The manual is very
good.

I would guess Susan Curran
hasn’t tried these two programs,
or she wouldn’t condemn all
cheap programs except Amsword.
The Amstrad’s 80-column display
is of course excellent for word
processing, and while Amsword is
quite good, the machine deserves
a still better program.

The Author program for the
now defunct Oric Atmos is, in
my experience, also quite good,
though marred by an atrocious
manual.

-The kind of users I have in
mind do not need vast memories.
Telewriter, for instance, allows
the Dragon 32 to hold 2,800

‘words — Super Writer II and

Author allow more. As this
represents the best part of a day’s
work for an author or a
translator, little is gained by
demanding more. Also, the more
text you hold in memory the
greater the disaster if there is a
power failure, or if the machine
gets switched off accidentally.
This does happen sooner or later,
and it is good practice to store
anything much over 2,000 words
on tape or disc, before going
further.

Likewise, though disc is nicer,
cassette storage is in my view
petfectly adequate, since it may
take as little as three minutes to
store the result of hours of work.
I have found tape perfectly
reliable.

Amsword, Telewriter and
Super Writer II allow ASCII
codes to be sent to the printer,
and hence there is no problem in
achieving such things as one-and-
a-half spacing, which Susan
Curran says some presumably
more expensive programs do not
allow. All you need do is embody
the right code sequence in the
text — 27 65 18 for the Epson
RX-80 printer. Similar remarks
apply to foreign variants of the
Latin alphabet, as long as the
printer allows them.

On the subject of printers,
daisywheels are not only less
versatile than dot-matrix
machines, but painfully slow
unless you pay the earth. Good
but still quite cheap dot-matrix
printers — like my Epson
RX-80FT — give print that is by
no means displeasing, and is
gaining increasing acceptance.

RUBEN HADEKEL,
London SW6.

THE EDITOR ADDS: We
reviewed Dragon word-processing
programs in our July 1983 issue
and found Telewriter to be good.
Other vety good cheap word
processors for small micros
include Wordwise Plus, for the
BBC, Atariwriter, for the Atari,
and Vizawrite, for the CBM 64.
Homeword and Bank Street
Writer are also available for the
Apple, Atari, Commodore 64
and IBM PC with discs.

Snowflake

THANK YOU for printing my short
program Snowflake in March’s
BBC Open File. The appearance
of the last dozen lines defining a
procedure Screendumo — lines
440 to 560 — may have -puzzled
some people as this procedure is
never used in the program. It is
in fact a screen-dump routine
taken from a previous BBC Open
File that I used when developing
the program and which I must
have inadvertently copied on to
the tape I submitted. It makes no

difference to the running of the
program and may be used to
good effect simply by inserting a
line ProcScreendumo at the
dppropriate point, say line 255.
S PJ DENNINGTON,
Sarpsborg,
Norway.

Benchmarks

I AGREE ENTIRELY with the remarks
of Peter Finch in your May issue
on the subject of BM8. In the
course of a great deal of
experience in scientific computing
I have never met a problem
which needed so high a
proportion of its time for
calculating mathematical
functions. On the wider -aspects
of the subject, I think that BM1
to BM7 are fairly useless as a
realistic means of measuring
computing power. For that reason
I have recently been using the
accompanying program which I
fun, as opportunity offers, in one
or other of the machines with
which I hope to replace my
present Commodore 3032.

"It is a simple bubble sort which
first generates and stores the
intégers from M - 1 to 0 and then
sorts them into ascending order.
It is written in a very simple way
with no attempt to save time,
since | want it to consume some.
In the Commodore it takes 198
seconds; the running time for
other sets is roughly proportional

{continued on page 13)

BENCHMARKS

1 M=100:F=0:N=0: X=0:DI
M UM :T=TI

2 FOR N=1 TO M

3 U(N)=M—N:PRINT N,U(N
)=NEXT

4 F=0:FOR N=1 TO M-1

S IF U(N+1)<U(N) THEN
X=U(N) : U(N)=U(N+1) : U(N
+1)=X:F=1

& NEXT: IF F>O THEN 4

7 FOR N=1 TO M:PRINT N
,U(N) : NEXT

8 T=(TI-T)/60:PRINT “T
IME = ";T;" SECS"

|
1AP! TAP!
1A LthK

HE'S DOING.
IT
AGAIN/

Mi5S KNOWLES,
PLEASE REMIND
SWINDLEY THAT
HAVING HEAVILY
INVESTED IN A
LOCAL AREA
NETWORK ..

R

WITH THE
DESPATCH
DEPARTMENT..

=
K

. IT 15 NO LONGER
NECESSARY TO HEATING SYSTEM.'/.I .
COMMUN ICATE )./\_\_//
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ssTilecn DX 85

The lowest cost, most versatile high
speed Dot Matrix Printer yet.

You told us what you wanted
so we went ahead and did it.

Features include:
% Avutomatic paper loading % Epson
compatibility * Range of languages
% Normal, condensed and double width
characters % Full graphics & Interchange-
able plug-in interfaces to suit all micros
% IBM PC Compatible version & Com-
bined friction and adjustable pin feed
* Suitable for all commercial and busi-

ness applications % Can connect to

most computers & Robust construction
* Latest technology % Ribbon cartridge
or spools.
Specification:
Speed: 120 cps, bi-directional, short line
seeking. Columns: 80 to 136, {at 17 cpi).
Matrix: 9 x 9. Character set: Full 96 ch ASCII
with 11 language variants. Graphics: Uni-
directional, bit image. Forms handling:
Forward/reverse with programmable line spacing.
spacing. Interfaces: Centronics parallel, RS 232 serial,
Commodore. Size: Width 370mm, Depth 280mm, Height
130mm, Weight 6kg.

Suitable for direct connection
to all leading PCs and Business micros using plug-in
interface cartridge.

=L
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UK MANUFACTURED

Someone had to do it... Samizco b

9 Fairacres Ind. Est., Dedworth Road, Windsor, Berks SL4 4LE, England.
Tel: Windsor (07535) 54717/8. Telex: 838791.

® Circle No. 120
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liscover a new power.

It's not uncommon to associate increased
power with increased complexity.

But with new Word, from Microsoft, quite
the reverse applies.

You see, the very increase in power that
makes Word the most competent all-round WP
package on the market, has been primarily
absorbed in making things easier.

For you.

For example, through the use of C.A.L
(Computer Aided Instruction) Word actually
teaches you to use the program.

Not on a monkey see, monkey do basis,
but by problem and solution, with error
analysis.

There's an English spelhng checker, that
will recognise mistakes in over 100,000
regularly used words and rectify all those
occasional little slips.

The manual has been completely
rewritten, so that it's easier to understand.

And the Library command allows you
to run any other program while Word is still
in place.

Of course, we wouldn’t forget the mouse.
Orthe fact that Word operates even faster now.

Because faster operation and mouse
support makes Word even easier still, without
sacrificing one of the functions that have
made the top program in the business.

English commands, style sheets, Undo
command, accurate screen to page transfer,
merge facility, 7 display formats, 8 windows
for easy editing and full integration with other
Microsoft products.

So you see, by choosing Word, this
new power passes into your hands in the best

way possible.
Easily. ® Circle No. 122

New Word 2.

MICRESOFT Right. First time.

Call Microsoft on (07535) 59951 for any further information you require.
Microsoft Ltd., Piper House, Hatch Lane, Windsor, Berkshire SL4 3QJ.
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INTEGRATED, HIGH PERFORMANCE, EXPANDABLE & COST EFFECTIVE
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Multi-User Computer?
If you want more than

one work-station you must
talk to us!

Total Solution and Single
Supplier

For acomputer system with the sophistication

to handle muitiple work-stations and numerous
different tasks, it is most advisable to contract
a single supplier who has total responsibility for
the whole system and who has a proven
track record.

BROMCOM'’s experience and multi- layer
resource, coupled with our high-level of service
and on-going support for the life of your system,

— 8 .
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BROMCOM have designed the SuperStar
system to be one of the most powerful computers
of its type. It provides a clear and simple route
for expansion and it is much more cost effective
than the minicomputer solution. It owes its power
and expandability to itsinnovative multi-processor
architecture in which each user has a dedicated
complete set of micro components all integrated
in a desk-top unit. It may be looked upon as

will allow you to buy with confidence. a“network in a box”achieving far superior speed

and cost saving over conventional networks.

Experience and Reputation
For over five years, BROMCOM

have specialised in multi-user computers

and earned a nationwide reputation for

pioneering excellence in muiti-processing

technology. We have a large number

of installations with systems of up to

16 users in various applications. The

range covers all kinds of businesses and

sizes. Much of our success is based

on our ability to recommend computer

solutions that work well and are

extremely cost effective.

()
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PDaCK UpP our cialins

Over the years, BROMCOM have
built up a client base covering the
full spectrum of Industry and
Commerce e.g. Hill Samuel”, British
Telecom, Monsanto, Philips *, MORI,
BUPA*, and many,
many more.

Wide Range of Applications

BROMCOM have an extensive range
of applications available which can be
configured to meet your exact requirements.
For example:
* Word Processing and Spreadsheets
* Database and Information Management
* Telex, Electronic Mail and Communication
* Genuine Multi-user Data Processing such as:
Stock Control
Order Processing and Invoicing
Integrated Accounts

*Case studies of their
installations are available
on request.
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SuperStar is a trade mark of Bromley
Computer Consultancy. CP/M is a
trade mark of Digital Research. MS-
DOS is a trade mark of MICROSOFT.

417-421 Bromley Road, Bromley, Kent BR1 4PJ
Tel:01-4613993 Telex: 926012 BCOM G

SuperStar-16 has a 16-bit Master Processor which runs IMPOS (BROMCOM designed true 16-bit controlling operating
system). IMPOS supports CP/M, MS-DOS and shortly Xenix in slave processors in any combination and it Is tully upward
compatable with ACTION DPC/OS, Televideo MmmOST and TurboDOS

® Circle No. 123
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ADVERTISEMENT

WHAT IS MULTI-
PROCESSING!

Multi-processing is the best
possible techinique designed to
achieve cost effective and high
performance multi-user
computing. Very many
advantages accrue over the
networking of Personal
Computers or Timesharing
micros. It is also, probably, the
most unknown and under-
estimated innovation of micro
computer technology. BROM-
COM are pioneers in multi-
processing technology. They
have utilised the very latest
techniques to realise the full
potential of that technology,
e.g.

* Multi-access to a common
database with record and file
locking.

* Speed far superior to conven-
tional networking or time-
sharing micros.

* Cost much less than ‘a net-
work of PCs and comparable to
timesharing micros.

* Ease and low cost of

expansion. Up to 16 users each
with a low cost entry, of no
more than £1,000, including
screen and keyboard.

16-BIT MASTER
PROCESSOR

MAIN FEATURES

* Multi-processor system at its
best. - It is totally BRITISH
designed and manufactured.

* 16‘-bit‘ Master-processor
running at SMHz.

* 16-bit slaves based on iAPX
186 running @ 8MHz with up
to IMbyte RAM.

* Winchester/Floppy -drives
operate in DMA-mode (Direct
memory access) with minimum
possible access time.

* Integral Tape Back-up
option with up to 40 Mbyte
capacity.

SuperStar-16 has an optional
tape backup facility, totally
integrated in the system and
built into the desk-top unit.

SuperStar-16 must be one of
the most powerful, flexible and
complete systems available on
the market.

For information see opposite
page.

FEEDBACK

{continued from page B)

to the'squate of M. The time for
writing to the screen can be
deduced by omitting the Print
command in line 3. The reason
for using this test is that it is
hardly possible to write a large
program without fairly extensive
use of arrays; and it also uses
most of the operations tested by
the standard Benchmarks except
for BMS8.
H ) GAWLIK,
Muir of Ord,
Ross-shire.

Highll?htmg
codes

SlList
program

1 HAVE the Slist CP/M utility
published in PC April 85 working
on my BBC and Z-80 second
processor. Initially the program
would not work so-I removed ali
references to Highlight and
Unhighlight, and then all worked
OK. Obviously- the statements Hi
EQU 01 and Unhi EQU 02 ate

Typewrit.
Asm

THERE IS an efror in the printer
version of the Typewrit. Asm
program printed in the May
1985 edition of PC. The
program will not work
correctly because the label
Stack is used but never
defined. To make the
program work correctly the
line

STACK:
should be added to-the end of
the program:

It may be of interest to
those who use the CP/M
program Asm to know that
the Stack: line appears in our
original .Asm file, but not in
the .Prn file generated by
Asm which was in fact the file
printed! It is possible that this
was caused by not having a
Cartiage Return/Linefeed at
the end of the .Asm file.

Kaypro
moves

THE TELEPHONE NUMBER given

for Kaypro in our May issue,

-1 page 23, is no longer correct.
The new number is (06286)
67547. Calls are automatically
transferred from there to the
head office in Holland, at no

- extra cost.

SLIST CODES

HI10 EQU 17
HI2 EQU 0
HI3 EQU 17
Hi4 EQU 135
UNHI] EQU 17
UNHI2 EQU 0
UNHI3 EQU 17
UNHI4 EQU 135

Define the 4 character
;sequence to produce

;INVERSE video

;Define the 4 character
;sequence to produce
;NORMAL video

not suitable for the BBC/Z-80.
Can you advise?
B DANDRIDGE,
Hassocks,
West Sussex.

JOHN AND TIMOTHY LEE
REPLY: The highlighting codes
in the printed program are for a
North Star Advantage, and will
need changing for other types of
computer. We do not know the
control codes for the BBC/Z-80
combination, but it is likely they
are thé same as for BBC. On the
BBC you can generate inverse
video by outputting the sequence
of characters 17 then 0 then 17
then 135. This could be done
from Basic by

10 PRINT
CHR??7)+CHR$N)+CHRN]H+

Similarly normal video can be
restored using the sequence 17 7
17 128

10 PRINT
CHRSP7E+CHR$U)+CHR507)+
CHRS(128)

As printed SList only allows for
a single character to start
highlighting, and a single
character to stop it. These
characters are defined at the start
of the program by Hi and Unhi.
Since you need four-character
sequences you should make two
changes. First replace the
definitions of Hi and Unhi by the
values in the table above.

Every time Hi appears in the
‘program replace it with Hil,Hi2,

Hi3,Hi4 and whenever Unhi
appears replace it with
Unhil,Unhi2,Unhi3,Unhi4. If
necessaty to avoid a long line,
you could break it into pieces.
For example

EROPEN: DB HI, ‘Error whilst
opening file’, UNHI

could become

EROPEN: DB HIT,H12,H13,
H14,Error whilst

opening file’
DB UNHI] UNHI2,UNHI3,UNHI4

More on
accuracy

1READ with special interest the
article ‘‘A question of accuracy”
in the April edition of Practical
Computing. 1 agree with the
contents. The whole matter of
single/ double precision can be
summed up by the statement
that if the first operation is
carried out between two single-
precision numbers then the result
will be in single precision, and no
amount of subsequent double-
precision work is going to restore
the lost digits.

The point is emphasised even
more if the lines of arithmetic
multiply two numbers then
perform two divisions, since the
result should then be unity
provided no rounding or
truncation has occurted.

P A DUVAL,
Theydon Bois,
Essex.

ACCURACY

10 DEFDBL A,B
20 B=9999
30 X=9999
40 A=B*B/B/B:
50 A=B*B/B/X:
60 A=B*B/X/B:
70 A=B*B/X/X:
80 A=B*X/B/B:
90 A=B*X/B/X:
100 A=B*X/X/B:
110 A=B*X/X/X:
120 A=X*B/B/B:
130 A=X*B/B/X:
140 A=X*B/X/B:
150 A=X*B/X/X:
160
170
180
190
200

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

"B*B/B/B"; A
"B*B/B/X"; A
"B*B/X/B"; A
"B*B/X/X"; A
"B*X/B/B"; A
"B#X/B/X"; A
"B*X/X/B"; A
"BAX/X/X"; A
"X+B/B/B'"; A
'X*B/B/X'"; A
"X#B/X/B"; A
"X*B/X/X"; A
PRINT "LINES BELOW ALL-HAVE S
A=X*X/B/B: PRINT 'X*X/B/B"; A
A=X*X/B/X: PRINT "X*X/B/X"; A
A=X*X/X/B: PRINT 'X*X/X/B"; A
A=X*X/X/X: PRINT “X*X/X/X"; A

ING'_E PRECISION STEP"
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The world didnt need
another portable.

Just a betterone

The Bondwell 2 is a truly portable computer that offers ,f;”“

instant computing power when you're on the move. [
And it offers some pretty remarkable features.

Small, Iight, powerful. o 21‘-’.?
The Bondwell 2 is a 64K RAM portable that is the size | b - |
of an attache case and weighs just 5.5 Kg. The fold-up LCD ; &\ ‘\‘,‘..'.‘;I;“.;‘. Qi .ss‘;

screen offers 80 characters X 25 lines with a brilliant / RS & ,h‘
resolution of 640 X 200. It also tilts 0° — 180° to offer the = .
best viewing angle in all light conditions. N —— )

There's also a builtin 3%z " microfloppy disk drive with a 360K formatted capacity.
So you get maximum software flexibility without the limitations of built-in ROM programs
0on most portables.

And because the Bondwell 2 has a CP/M 2.2 operating system you have access to
a huge library of business programs.

Five top programs are offered free with the Bondwell 2 — WordStar, Mailmerge.,
DataStar, CalcStar and ReportStar. As well a *'Scheduler Plus' program is yours, free. for
better organisation of executive time.

Features. Features. Features.

Other Bondwell 2 features include a full-stroke keyboard with 8 user - defined function
keys: ports for data transmissicn, printer and a second disk drive; expansion slots fcr
modem, ROM/RAM card: a built-in battery which gives 8 hours of continuous use with

4 each recharge.

The Bondwell 2 Portable.

Heavy in features. Light in weight.
And equally light on the pocket

At £1575

Barbatan
Limited

35 - 38 High Street

Bristol BS1 2AW
Tel: Bristol (0272) 213928

Attractive trade discounts are available.

o Dealer enquiries welcome.
e
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HARDWARE NEWS

ACT v. BBC

ACT has announced reductions in
the prices of its F series; the F1 now
costs £895 and the F1E £595. The
latter price is only £100 more than
the BBC B+ , which costs £499 for
the 64K machine. In addition, the
ACT micro has 256K RAM, a
built-in 3.5in. 315K disc, and
comes with MS-DOS.

To add insult to injury, ACT has
produced a program called B-Tran
which it claims enables the F series
to run virtually all programs
written in BBC Basic. For some
time now, ACT has been arguing
for a review of the BBC Micro con-
tract awarded to Acorn. The latest
moves are clearly designed to give
the screw another turn.

ACT has also announced that
the Portable, now called the FP,
will cost £995 for the 256K version,
and £1,395 for the 512K. This
includes the innovative, if slight-
ly unproven, voice-recognition
facility.

At the other end of the
specttum, the Apricot 32-80 has
been launched. This is a LAN file
server with 80Mbyte of storage. It
costs £5,995. The MX-80 is a
dumb 80Mbyte Winchester disc
unit designed as an add-on up-
grade to the earlier 32-10 and
32-20 file servers. The price is
£3,495.

All prices exclude VAT. More in-
formation on 021-501 2284.

Epson joins the inkjet set

EPSON has launched its first inkjet
printers. The $Q-2000 offers
176¢ps in draft mode, and 105¢ps
for letter-quality printing.

It uses a special ink in a replace-
able, hermetically sealed container
holding enough for over three
million characters. When not in
use, the printing head homes on to
a sealing cap.

Print styles include Pica, Elite
and Roman founts in expanded,
condensed, italic, underlined,
emphasised and proportional

variants. RS-232, IEEE-488 and
Centronics interfaces are available.

The SQ-2000 costs £1,825. The
HS-80, which offers 160cps, will
cost around £400. More inform-
ation on 01-902 8892.

Epson has also announced inter-
face boards for its matrix printers
which convert them from draft
quality to NLQ. Versions are avail-
able for most models, and cost
£139.09 for serial, and £130.34 for
parallel interface. More on 01-902
8892.
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Apricot users can hook up to their own version of Prestel.

Apricot viewdata

A PRIVATE viewdata system is
available based on the new Apricot
X1-10S, described in May's
Practical Computing. A system
will support up to 16 simultaneous
users, and costs £9,930 for hard-
ware and software.

The XI-10S can store up to
8,000 frames on its Winchester
disc. There is a two-tier password
structure, and it is also possible to
restrict access to parts of the data-
base by placing users in a closed
user group.

Apricot

Viewdata includes

Apricot Editor, a local viewdata
editor. This can be used to edit
large amounts of text, for example
from word processing, to fit the
preset 40-column viewdata frame.
As well as using other Apricots,
a viewdata terminal is available for
£250, and it is possible to use
modified colour TVs. Com-
munication is via the public tele-
phone network, PSS ot an internal
telephone exchange. The sys-
tem is compatible with Prestel,
and has the same database struc-
ture. Details on (0454) 617617.

The Husky - Apricot link.

Husky
Apricots

HUSKY COMPUTERS has produced a
communications package which
allows a Husky Hunter hand-held
micro to be hooked up to an
Apricot. This follows on from
similar packages for the IBM PC
and the Sirius.

Text- or object-file records can
be transferred between the two
machines. The package costs £98
plus VAT. More information from
(0203) 668181.

Thoroughly modern modems

NOT ONLY are more modems
coming through these days and
more cheaply, but they are getting
smarter.

Tandata’s TM-512 offers all the
normal facilities like autodial and
auto-answer, and a range of trans-
mission and reception rates. But
the inclusion of a microprocessor
together with its own operating
system means that a number of
other facilities are available.

For example, there are three
autodial modes available. One is

the directory mode which enables
you to draw on a list of telephone
numbers stored in the modem’s
own permanent memory. Another
is the command mode which allow
modem operation under direct
program control.

It will discriminate between the
traditional pulse dial and the
newer tone-dial systems which can
often render modems unusable.
The TM-512 costs £295 plus VAT,
and is available from (06845)
68421.

Interlekt has announced two
more modems. The Portman 66 is
specially designed for applications
where resistance to moisture and
dust is important. As well as being
in sealed units, the PCBs are
sprayed with a special fungicidal
varnish. The Portman 66 costs
£220 plus VAT.

Another modem from Interlekt
is the Prospect which offers 300,
1,200 and 1,200/75 baud. It costs
£125 plus VAT. More details on
both modems on (0734) 589551.

Colour
graphics
camera
system

WORKING FROM standard RGB out-
put, the Sintrom’s Polaroid Model
48 can produce high-resolution
hard copy in various formats
including 10in. by 8in., 5in. by
4in, and 35mm. transparencies.
The graphics camera costs about
£9,000. Details on (0734) 875464.

{More news on next page)
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HARDWARE NEWS

An 80286 chip is the iving force inside Tl's new machine.

Tl Business Pro

TEXAS INSTRUMENTS has launched
its Business Pro micro as the top
machine in its Professional range,
and designed particularly for net-
work applications. It can function
as a work station while serving up
to 50 personal computers sharing
up to 144Mbyte of discs storage
and three printets.

The system offets an 80286 with
an optional 80287 maths co-
processor. Standard RAM is 512K
expandable to 3.5Mbyte initially,
and to 15Mbyte using additional
memory slots. Also available are
360K or 1.2Mbyte floppies, with
21Mbyte or 40Mbyte Winchester.

‘Initially the system will run
under MS-DOS; later, Xenix will
offer multi-user and multi-tasking
capabilities. An extra board is

available designed to provide
compatibility with the IBM
PC/AT.

The entry-level system, which
includes keyboard, serial/parallel
interface, 512K RAM and
1.2Mbyte drive costs £5,295.
Details on (0234) 67466.

Comcen

. N [ I '
multi-users
THE U.K. FIRM Comcen Technology
has announced a.family of dual-
processor multi-user micros, based
on the §-100 bus and Compupro
boards. The entry-level system
costs £6,990, and gives you three
users running under MP/M-86,
and. comes with dBase II and
Supercalc 86. There is a 21Mbyte
Winchester as well as 320K RAM
and a slightly old-fashioned 8in.

1.2Mbyte floppy. Details on
(0792) 796000.

Expandmg
Enterprise

ENTERPRISE has launched the 128K
version of its machine; the price is
£249.95 Peripherals have also been
announced. The EP-80+ dot-
matrix printer costs £239.95; the
colour monitor £349.95; and the
joystick interface £9.95. All prices
include VAT. More on 01-739
4282.

BBC boxes

RACEAMBLE, which sounds like an
anagram, has produced two carry-
ing units for BBC Micros. A version
which can accommodate a small
screen and printer costs £60, while
the basic model for the BBC and
disc drives costs £40. All prices plus
VAT. More information on (0271)
62801.

Micro video

AN ADAPTED Sony VPH-722Q) large
screen video projector to work with
the IBM PC, BBC Micro and DEC
Rainbow, is available from Reflex
Limited. No modification is
required to the computers.

Screens may be either flat or
curved, and the picture size can
range from 72in. to 100in. The
throw distance from projector to
screen can be. between 98in. and
133in. Units cost £4,695 plus VAT.
Details on (0734) 884611.

HARDWARE
SHORTS

® The Data General One
128K lap-portable I1BMulator
now costs £2,241, down from
£2,490. More on 01-572
7455.

® Apple’s Lisa, aka-the
Macintosh XL, has joined -
the great network in-the sky
after long drawn-out death
throes. Apple is launching a
20Mbyte Winchester as a
replacement. More on
(0442) 60244.

® An Olivetti 100K disc
drive for the BBC-costing
£60 is available from’
Leeway Data Products on
01-844 1333.

® A bi-directional serial to
parallel converfor is
available from [nterlink
Communications on (0206)
384610. The cost is £89,,

® While stocks last, Decn
Electronics is selling the
Alphacom 81 80-column
printer for £74.95, and the
40-column version for
£49.95. More on (0344)
885661.

® U-Microcomputers has
lgunched an.interface .
system for the Apple Il and
IBM PC markets. It has
eight- or 16-channel A/D
and four-channel D/A. The
cost is £500. More on
(0925) 54117.

® Cumana’s 5.25in. disc
drives are now switchable
from 80 to 40 tracks. Details
on (0483) 503121.

®le QL est arrivé. For
FFr.6,950, you too can
have a QL complete with
AZERTY keyboard and

French error messages.

Umi-2B for
Midi and
BBC

THE UML2B from U-Music is a
sophisticated Midi interface unit
that works with the BBC Micro. As
well as acting as a real-timé and
step-time sequencer — taking in
music. from a piano or ordinaty
keyboard — and offering num-
erous trigger and synchronising
facilities, it has a powerful dump
facility for saving Yamaha DX-7
sounds to disc at a fraction of the
cost of previous systems.

For the price of £495 you get the
Midi interface and a sideways
ROM. For more details contact the
London Rock Shop on 01-267
5381.

Umi-2B links it all up, |.

000 0 T s v o v i s o .
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ZINESS
s a5 w i.x

DISKING

customers
win

POINTS

make J
DISKING branded )
dISKettes quallfy Here is the DISKING points system,
for d0uble points remember Ten Diskettes = 1 Point

J
Code Description Worth Points
a. Sanyo Dictation cassette recorder £39.00 10
b. Lorus quartz Gents Gold plated analogue watch £26.00 10
c. DISKING gold/blue cuff links in presentation case £10.00 5
a FT d. LCD watch, calculator & pen set (mens or ladies)” £ 8.00 5
To receive your FREE Gl S secee e. Polaroid ‘All Seasons’ Sports Sunglasses Red/White £ 6.95 3
f. Polaroid ‘All Seasons’ Sports Sunglasses Blue/White £ 6.95 3
A]l you have to do is buy any Of g. DISKING 15" x 11" gussetted Burgundy Document case £ 5.00 3
. h. DISKING 15" x 11" gussetted Gold Document case £ 5.00 3
our superb diskettes from the j. LCD Credit card Memory calculator with wallet £ 5.00 3
g k. LCD Travelling Alarm or Car clock, with hourly chime £ 4.00 2
advertls.ement Overleaf’ and m. Silky smooth ‘Satin gold’ ballpoint pen £ 3.00 2
dependmg on the number of disks n. DISKING leather & gold/blue key fob £ 250 1
. . p. DISKING playing cards 2-pack set red & blue £ 200 1
you buy, ]Ust tot up your pOlntS to q. Satin chrome ‘Political’ ballpen, writes red or blue £ 2.00 1
2 8 R r. DISKING Ladies gold/blue stick pin £ 100 05
see W}:llCh prize yOU can C]alm' s. Memorex dB series C-90 Cassette tape £ 100 05
Ten disks = 1 point and pro rata.
*Very limited quantity in stock
Just te]] us Wh]ch glft you We reserve the right to substitute an alternative gift with the same points value. as gift stock
becomes exhausted.

want on the order
form overleaf - and it’s
yours.

FENZEL (2]

A
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k.
‘NEW . LOWER PRICES’

Thanks for making us No: 1
No: 1 Prices — now passed onto YOU!

No: 1 Brands — Quality at DISKING — naturally.

No: 1 Service — we still ship faster than the rest!

No:1 on promotions ~ you now choose your FREE GIFT — see previous page.

No: 1 on Coloured Diskettes too!!

Brighten up your office, choose from RED, ORANGE, YELLOW, GREEN, PALE BLUE or BLUE. They now come tens of one calour, with a
FREE Flip'n’File 10, Colour matched Library Box and Diskwriters thrown in. GET SOME — They're GREAT!

NEW DISKING DISKETTES — Astonishing value made for us by one of the world's largest manufacturers. They offer the best value
money can buy and naturally come with a lifetime warranty. {Please telephone to check delivery on thes e diskettes, as they are not
really due in until early July).

NEW Flip'n’File diskette storage — the ultimate Quality boxes (see over the page), and we now offer one FREE for every 2 you buy.

v a » A A a . 1 i Lnaxel—L
POINTS make PRIZES 7z O
branded diskettes and
DISKING coloured diskettes
qualify for DOUBLE points
For the Discerning (see previous page)

53" Diskettes . - SSRGS -
U U U Prices Exe VAT 1 24 5.9 1019 20+

MD1DSIS48tpi 2290 2090 1990  17.90
M02DD/S481tpi 2990 2790 2690 2590 2490

MD1-OD S/S96tpi 29.90 27.90 2490
MD20DD/S96tpi 3490 3290 3190 3090 2990

Certified for single DR double density
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation

31" Microdisks

Prices and guantities relate to Ten-Packs

The Gold Standard
51" Diskettes

Prices and quantities relate to Ten-Packs

Prices Exc VAT 1 24 59 1019 20+
104/10 SiS 48 tpi  22.90 2090  19.90 18.90 17.90
104/2D DfS 48 1pi 29.90 2790 2690 25.90 24.90
204110 SIS 96 tpi 29.90 27.90 2690 25.90 24.90
20420 D/S 96 tpi  34.90 3290 3190 30.90 29.90
Certified for single OR double density

48 tpi suitable for 35 or 40 track operation

96 tpi suitable for 77 or 80 track operation

Introductory Rainbow Pack offer:-

To prove how superh these coloured disk are, we are offering twelve disks for the
price of ten. Two of each colour at the single pack price below — just specify 1D,

cet, e ) I (el Prices Exc VAT 1 24 59 1019 20+
For Normal one colour Ten-Packs our new lower prices are as below. MF1-DD S/Sided
I H Prices and guantities relate to Ten-Packs 0.5Mb 40.90 3890 3790 36.90 35.90
8" Diskettes o MF2-0D D/Sided
Prices and quantities relate to Ten-Packs 53‘ 1.0Mb 5390 5180 5090 499 48.90
Prices Exc Vat 1 24 59 1019 20+ 3 7 L
324010 S5 00ens 3390 3190 3090 2990 2890 BiSesIEXolAT W :g;é’ & 3” Microdisks**
3740/2D 0/S Diens 3990  37.90 3690 3590 3490 Wagem — FED O A : Pricés and quantities relate to TenPacks
e S : : 20 0/S 48 tpi 2390 2190 2090 1990 1890 Prices Exc VAT 1 2.4 5.9 1019 20+
32 hard sector available at the same prices. . rices Exc
10D SIS 96 tpi 2390 2180 2090 1990 1890 CF2 Compact D/S
\_ 20D D/S 96 tpi 2890 2690 2590 2490 23.90 Floppy 3990 3890 3790 3690 3590

To order the colour of your choice, just precede the type number with the
appropriate letter, (RIRED, {0) DRANGE, {Y) YELLDW, (G) GREEN, (B) BLUE & {P}
PALE BLUE,

* *FREE Memorex YOU Cleaning Kit with every pack.
8" Diskettes

Prices and quantities relate to Ten-Packs

Datalife

1 Verbatim.

Prices Exc VAT 1 24 59 1019 20+
FD1-XD DIS D/Dens 33.90 3190 3090 2990 2890
FD2-XD D/S D/Oens 39.90  37.30 3590 34.90

The World's No: 1 Diskette
51" Diskettes

Prices and quantities relate to Ten-Packs
Prices Exc VAT 1 24 59 1019 20+
MD 525.01 S/S 48

coloured diskelles

Professional diskettes — Lifetime warranty
Prices and quantities related to Ten-Packs
l"

52

Prices Exc VAT
D1D SiS 48 tpi 15.90 13.90 13.40 12.90 12.40
020 D/S 48 tpi 17.90 15.90 1540 14.90 14.40
D10 S/S 96 tpi 17.90 1590 15.40 14.90 14.40
D20 D/S 96 tpi

2090 1890 1790 1690 1590

1
MD 550.01 DS 48 Memory Excellence

51" Diskettes

Prices and quantities relate to Ten-Packs

Prices Exc VAT 1 24 59 1019 20+
3481 SIS 48 tpi 2090 1890 1790 1690 1590
3491 DIS 48 tpi 2390 2190 2090 1990 1890
3504 S/S 96 tpi 2490 2280 2190 2090 1990
3501 D/S 96 tpi 2890 2690 2590 2490 2390

51" Diskettes High Density (IBM PC AT)

2390 2180 2090 1990 18.90

tpi
M_D 57701 SIS 96

2390 2180 2090 19.90  18.90

tpt
MD 557.01 D/S 96
tpi 28.90 26.90 2590 2490 2390

51" Diskettes High Density (IBM PC AT)

Prices and quantities relate to Ten-Packs

Prices Exc VAT 1 24 59 1019 20+
MOHO D/S 1.6 Prices and quantities relate to Ten-Packs
MByte 4590 4490 4390 4290 4190 ;g'ggsnfslcl ‘(IiATB ‘6 % 2:90 2‘3990 1‘2’;3 i?;o
- . v atim I . M yl:e 48.! d . A ;

33" Microdisks by erP ! . 31" Microdisks
Prices and quantities relate to Ten-Packs Verbatim Promise Prices aEd qsiﬁhies ve1lale to TenZ-P:cks 59 S -
Prices Exc VAT 1 24 59 1018, 20+ . Prices Exc - - -
ME350 S/Sided / plus Value ME350 /Sided
0.5Mb 409 3890 3790 33P0 3590 0.5Mb UGN <) ) U Gkl
MF360 D/Sided MF360 D/Sided
1.0Mb 5090 48.90 4790 4590 45.90 i 1.0Mb 50.90 48.90  47.90 46.90 4590 =
Unlabelled. ' -
UL350 S/Sided 0.5Mb34.90  32.90 3190  30.90 29.90 17 n:
UL36D D/Sided 1.0Mb44.90 4290 4190 4090 39.90 5.4 D'Sk?‘nes

Prices and quantities relate to Ten-Packs
8" Diskettes Prices Exc VAT 1 24 59 1019 20+

MD 150-01 S/S S/Dens 14.90 1290 12.40 11.90 11.40
Prices and quantities relate to Ten-Packs MD 200-01 S/S DfDens 15.90 13.90 13.40 12.90 12.40
Prices Exc VAT 1 24 1019 20+ MD 250-01 D/S D/Dens 20.90 18.90 17.90 17.40 16.80
FD 349000 SIS S/ 26.90  24.90 3.90 21.90 All 48 tpi suitable for 35 or 40 track operation
FD 34-8000 S/S DD 26.90 24.30 .90 21.90 A
DD 344001 D/S DD 30.90  28.90 690 259 8" Diskettes

prices and guantities relate to Ten-Packs

| @ Prices Exc VAT 1 24 59 1019 20+
Vi FD34-1500 SIS S/Bens 19.90 17.90 16.90 15.90 14.90
18 " DD34-1501 D/S D/Dens 25.90 23.90 22.90 21.90 20.90




If you are a Government body or trader
in computer suppliers, and buy in bulk,
please write or call for our wholesale
prices on {0428} 722840. All bona fide
hulk buyers will receive a FREE pack of
OISKING playing cards.

With every ten-pack of diskettes, now comes
the NEW Flip'nFile 10 value £3.90.

DATRCARE
HEAD CLEANING
SYSTEMS

MABK OF F ONE TRIANGLE

3% Cleaning Kits

e e o 3}" Disk Drive Head Cleaning Kit
idedeid At last, a Microdrive head cleaning kit, for 3.5" drives.

HEAD
T Part No: Description Price exc VAT
D o= SDD 3.5” Drive head cleaning kit '8.90

Memorex Cleaning Kits

How to Order:

Urgent Orders

It you are posting your order, leave out the word FREEPOST from our address, and use our notmal post code GU30 74 and da nat forget to
stamp it First Class. 1f you are telephoning your orrer, please make it clear thaw! you wish ta pay for your goods ta be sent to you by First
Class Post.

The latest computer care range from Memorex represent fantastic value
tor money, and are available indwidually or with a discount if purchasing all
three.

First Class Rates
Minichsks & Microdisks:

First Ten-Pack 200 Part Ne: Description Price
Second and subsequent Ten-Pack 1.50 exc VAT
MKEY Case/keyboard cleaning kit 490
Very Urgent Orders MTY VDUlscreen cleaning kit 4.90
If ordering by telephone, and by 3.00pm you may reguest Datapost which delivers the next morning at 9.00am. Minimum costis £ 10,00 for the first 5kg — please call. MDD Disk drive head cleaning kit 890

Desperate Orders

Just call and discuss your problem, and we will do whatever we can to heip. If you are not too far we can probably organise a taxi or coutier.

Retail 10428722563
Wholesale 0428) 722840

1t in doubt at any time, just call and ask for Joan, Leshie or Roger. We will try to answer any guestions that you may have. Whether it’s a price enquiry. stack enquiry of
you've smply lost your order form, just CALL!

Official Government Orders Welcome

We supply ail Government bodies including schools, Universities, Colleges, Hospitals, the Utlities, Research Estabishments, Armed Forces, the Ministries and Locai
Authorities world wide. If ordering in quantities of fifty diskettes or more, please ask for pur wholesale price list. We will despaich within 4 [YES FOUR} working hours
from receipt of your official order number received either by post or by telephane and ail orders are handied in the strictest confidence and to the letter. Al other
customers, cheque with order please payable 10 DISKING. If you are a large estabishment and cannot reaise cheques without an invoice, please post or telephone your
order, and we will send a pra forma invaice by return for your accounts deianmenl to pay against.

Credit Card Orders (0428) 722563 (24 hr)

FREE DISKING logobug for all orders left on the answering machine. You may call 365 days a year, 24 hours a day, and you may speak for as long as you like, but please
dor't whisper. Leave the following details:-

Save nearly £4.00

Just buy all three kits together for only £14.90
A bargain if ever we saw one!

1. Day-time telephone number 4, Your Credt Card Number
2. Cardholder name and address 5. What you want and how many
3. Delivery {or invoice address] if different 6. Normal or first class post

We welcome Access (Mastercharge) Barclaycard {VISA) and Diners Chub International, and there is NO credit card surcharge. Altesnatively you may write yaur credit
card numbes on your order. Leave the REST to US!

All clever copysight design, these immiensly strong Supermarers 3 \ \
offer ful protection for up to 4 dikettes complete “with i r ¥
envelopes Packed in 100's for convervences

Postage and Packing Rates e <

UK Shipping Rates exc VAT

51" Disks or Microdisks
1:2 packs each pack @ 95p

35 packs each pack @ 75p
89 packs each pack @ 60p 4 )
IU;'packs.POSTFREE To: DISKING, FREEPOST, Liphook, Hants, GU30 7BR U.K.

8" Diskettes

1-2 packs each pack @ 1.60

Find énclosed our order, we claim the following gift(s):

35 packs each pack @ 120 Qty Description Price exc VAT

B9 packs each pack @ 90p nty Gift Code Points
10+ packs POST FREE

Diskette Storage *

See 10: See 10:3: See 108 % T ——
FaFIC P 15: FF Mrobos 10

14 off @ 40p each

5.9 off @ 30p each B e e
0+ of @ 20p each

Budget 50: F'n'F Standard Micro 25 K =

Fo'F Standard Mind 50 1 B
1 off £1.00 each Total goods value exc VAT ... g X

2:7 off 70p each

B+ off POST FREE Total Delivery & Ins. ... ... S .

Jumbo Swinger: F'n'F Standard Micro 50 Total Points

Fn'F Wicro 40: Fu'F Standerd Mini 100 Sub Total exce VAT ... S

Fin'F Xeybax Mini 25: Fn'F Keybox Minf 50 VAT or chafge our

| off £2.00 each

-7 off £1.30 each ) ACCESSIVISA

3+ off POST FREE Value of cheque to DISKING Number:-

Disking Supermailers

100pack £3.00 Name .

Disking Diskwriters (when ordered

separately) Address

50-pack £1.00 (packed in 25 of biue or black)

All Cleaning Kits Tel No:

1 oft 60p each

2.7 oft 40p each
8+ off POST FREE &




tHEe FLIP'NFILE™ RANGE
* The Ultimate in Diskette Storage *

MICRO 10

For a maximum of ten 3}”
microdisks which are
displayed by the clever easel
design when open.

FLIP’n’FILE 10

With index and spine
labels, a compact
economical storage box
foruptotenm51” disks.

STANDARD MICRO 25

With five dividers which hinge forward for easy
disk selection, this box holds twenty-five 3}"”
microdisks, and look ‘twee’ on any desk.

FLIP’R’FILE 15

A really super box for up to fifteen disks, which when

opened allows the unit to double as a work station, due I e

to it's unique easel style Flip’'n’File design. Has a sa————

massive labelling area. mlw
S _

STANDARD MINI 50

Desk storage for up to fifty 5} disks. With tabbed
dividers and Index labels for easy filing and retrieval.

Lligm

STANDARD MICRO 50

Two banks of twenty-five gives
this box a large capacity, without
taking up too much desk space.

STANDARD MINI 100

Two banks of 50 give this box a
massive capacity without taking up
too much desk space.

MICRO 40

The uitimate in 33" storage. This box holds
up to 40 and comes complete with a lock,
dividers and incorporates the famous

to fifty disks, with built-in tabbed dividers,

Flip'n’File mechanism.
index labels, and a non-metallic lock and

] 31.90
key. Featuring the famous Flip'n'File

BUDGET 50 mechanism to keep disks horizontal for
safer storage.
Qur most popular storage box for fifty disks,
precision made with dividers and non-scratch
rubber feet.

KEYBOX MINI 50

The ultimate in 5} " storage units. Holds up

KEYBOX MINI 25

A twenty-five disk capacity version of
the Keybox 50 with dividers and index
labels. Also featuring the famous
P Flip’n’File mechanism.

JUMBO SWINGER

The famous box with everything:-
enormous capacity, lock, swinging
lid which slides almost out of sight,

20 and even a carrying handle as well! =
>

® Circle No. 125




IBM AT NEWS

via a satellite link..

can’t.

THE AT CLONES DELUGE

$IX MORE companies have announced new micros compatible
with the next computer standard, the IBM PC/AT. Zenith,
Televideo, ITT, NCR, Corona and Texas Instruments all
announced.their machines in the U.S. Compaq announced
two AT-alikes, being desk-top and transportable models; it
announced the launch simultaneously in Texas and Europe,

All the machines use the Intel 80286 chip, like the PC/ AT,
Kaypro 2861, Headstart ATS and Tomcat launched previously.

Further AT-alikes are expected shortly from Mitsubishi,
Fujitsu, Philips, ACT and probably every other company you
can think of — except Apple and Atari — and several you

COMPAQ

COMPAQ’S two AT-alikes are the
Portable 286 and the Deskpro 286,
which means’ that, -yet again,
Compaq has beaten IBM to the
punch with a transportable.

“The Portable 286 features' an
80286 which can be run at 6MHz,
like the PC/ AT, or 8MHz for faster
processing. It has a 1.2Mbyte
floppy-disc ‘drive, 256K of RAM
and a 9in. dual-mode monitor
for monochrome and graphics
displays. ‘Other. features include
printer and RS232C ports, RGB
and composite video ports, and a
clock/calendar. All this still leaves
three free expansion slots. RAM
can be upgraded to- 640K on the
main board, and to 2.6Mbyte with
one expansion card.

An enhanced 'model features a
20Mbyte hard disc with security
lock, 640K of RAM and two free
slots. Hard:disc storage can be ex-
panded- to 70Mbyte; and a
10Mbyte cartridge tape backupcan
also be instaled.

_The Deskpro 286 has the same
specification-as the basic portable
version, gexcept for the 12in.
monitor and greater expandability
through having five free slots.
RAM can be expanded to
8.2Mbyte.

The enhanced Deskpro has a
30Mbyte hard disc, 512K of RAM
and. security lock. The cartridge
backup system is an optional extra.

THE SPECIFICATION of the new
80286-based NCR PC-8 is almost
identical to the IBM PC/AT,
enhanced by the addition of a
battery-backed - clock/caléndar.
Thée basic model has 256K of RAM
and one ' 1.2Mbyte floppy for

512K of RAM and a 20Mbyte hard
disc. for $5,505. The operating
system is NCR DOS 3.1, better
known as MSsDOS 3.1.

Where the PC/ AT is designed to

PRACTICAL COMPUTING July 1985

$3,795. The enhanced version has .

under a multi-user operating
system such as Xenix, Microsoft’s
version of Unix, the NCR PC-8 is
claimed to handle 16 users. And’as
long as you are not one of them,
why should you care?

The new PC-6 is an enhanced
version of the current  PC-4i
IBMulator. It uses . an_ Intel
80882-chip which can be switched.
up from 4.77MHz for faster pro-
cessing — but NCK does not know
the higher clock rate. The PC-6 has
the system box and monitor
separate, unlike the PC-4i, where
they are combined in one big box.

TELEVIDEO

THE TELEVIDEO AT has only 256K of
RAM and one 1.2Mbyte floppy,
but it has eight expansion slots and
the price is low at $3,400. An
enhanced version costs $4,995.

As with other AT-alikes, the
80286 is run at 8MHz instead of
the AT's 6MHz, but a switch is
provided to slow it down, for soft-
ware where the timing is critical.

THE ITT XTRA XP is an upgraded
version of the current Xtra. It
features an 80286 chip running at
6MHz, like the AT. However, ITT
says the new machine is a PC-com-
patible, not an AT-compatible
micro. The XP has 512K of RAM
and either a 10Mbyte hard disc, for
$3,995, or a 20Mbyte disc for
$4,595.

low-price desk-top model,

The ITT machine is claimed to
run quicker than either the PC or
AT because wait states have been
eliminated. Wait states are clock
cycles when the CPU does not do
anything useful, but simply waits
for data to arrive. The IBM PC/AT
has one wait state every three
cycles.

THE TEXAS INSTRUMENTS Business-
Pro features an 80286 but the AT
compatibility is not stressed. TI
plans to pursue the Xenix market,
but says it ‘‘will also, as an option,
support IBM PC/AT software’.
The system will be offered with
memory up to 15Mbyte, hard discs
from 20Mbyte to 70Mbyte and
Netware to support aLAN. In fact,

the Business-Pro is actually a smali .

minicomputer, rather than a

micro.

THE ZENITH Z-200 has 512K . of
RAM, one 1.2Mbyte floppy-disc
drive, and six AT-compatible
expansion slots. The starting price
is $3,999. Memory can be
expanded to 16Mbyte. A 20Mbyte
hard-disc version is available for
$5,599. Both have six free expan-
sion slots.

Zenith has also launched three
mote IBM PC compatible micros.
These are the Z-138 24lb. trans-
portable with 7in. screen, Z-148
and

Z-171 transportable with LCD
screen. The Z-171 is based on the
Morrow Pivot, which is sold as an
Osborne in the U.K. All three
micros use the Intel 8088 chip.

CORONA

CORONA DATA SYSTEMS' offering is
the ATP-6-QD, a transportable
with built-in 9in. green screen. It
has 512K of RAM, one 1.2Mbyte
and one 360K floppy, and costs
$4,500. Features include serial and
parallel ports and up to 640-
by 400-pixel monochrome/colour

graphics.

An enhanced version, the
ATP-6-Q20, has a 20Mbyte hard
disc, weighs 38lb. and costs
$5,500.

Compaq Computer Lid,

Ambassador House, Paradise
Road, Richmond; Surtey TW9
1SQ. Telephone: 01-940 8860.
Intertec Ltd, 12-125 Gloucester
Place, London W1H 3PJ.
Telephone: 01-930 7738.

ITT, STC Business Systems,
Maidstone Road, Sidcup, Kent
DA14 SHT. Telephone: 01-300
7788.

Kaypro U.K. Lid, PO Box 59,
Ilford, Essex 1G4 5SNG.
Telephone: (06286) 67547.
NCR Ltd, 206 Marylebone Road,
London NW1 6LY. Telephone:
01-723 7070.

Televideo, Thorn EMI
Computeraid, 40 Invincible
Road, Farnborough, Hampshire
GU14 7QU. Telephone: (0252)
521444,

Texas Instruments, Manton Lane,
Bedford MK41 7PA. Telephone:
(0234) 67466.

Zenith Data Systems Ltd, Bristol
Road, Gloucester GL2 GEE.
Telephone: (0452) 294151.

® There are samples of the
Compaq models in the U.K., and
the Kaypro should be on sale,
but other companies are unlikely
to know much about AT-alikes

support a maximum of three users | Once again, Compaq has beaten IBM to the punch. launched in the U.S. P(}
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EXAMPLE PRICE

Keyboard..........ccco....... 185
Second Drive............... 266
Mono Adapter............. 181
Mono Display.............. 186
e S N 59
Upgrade to 640K FREE

TOTALCOST  £2084

Phone for your configuration quote.

‘ \“\\\\\\\\\\\\\\ _
LA R [
ff[l“l lut‘itl'!lil‘ttli?“‘\“\\

E—————

LIMITED OFFER!

Please Phone Your Nearest Branc

NORTH LONDON 637.HOLLOWAY ROAD LONDON N19 555 01-2812431

SOUTH LONDON 67.WESTOW STREET,UPPER NORWOOD LONDON SE19 3RwW 01-771 6373
MIDLANDS 14 .CHARLES STREET,HANLEY STOKE-ON-TRENT ST13AR(0782) 269 883

\ /AiCROWARE




IBM NEWS

IBM still
expanding

BM is still expanding the PC
market in all directions. The most
interesting new version is a PC/XT
hatd-disc model without the hard-
| disc. The XT-DD has two floppies
instead. The key point is the use of
the XT motherboard, on which the
Portable PC is also based. The XT-
DD has eight expansion slots,
256K of RAM and comes with an
RS-232C intetface and heavy-duty
power supply. At £1,957 this is
more attractive to potential up-
graders than the standard PC,
which adds to speculation that the
PC is about to be discontinued in
favour of the PC II.

Another new version of the
PC/XT is the Series 1 4950. This is
a PC-type version of IBM’s Series 1
veteran minicomputer. A Series 1
5170 version based on the PC/AT
is also to be offered. The two
systems will support up to four
IBM 3101 terminals and two
printers, funning standard soft-
ware under the EDX and RPS
Series 1 operating systems. They
also work as PC-DOS personal
computers after rebooting. Exist-
ing PCs cannot be upgraded to the
Series 1 level.

However, if you own a bank,
you can convert a PC or PC/XT
into a work station on the IBM
4700 system. This means adding
three expansion cards and soft-
ware.

long time to check all its RAM.

INTEL BUSTS

1-2-3 ME

MORY

BARRIER

AN IBM PC can now handle up to.
8Mbyte of RAM using Intel’s
memory expansion card, Above
Board, which has been developed
jointly with Lotus to run 1-2-3.
This is the first time a PC-DOS
program has got round the 640K
memory limit imposed by the
design of PC-DOS.

The bank-switching technique
employed, called the Lotus/Intel
Expanded Memory Specification,
has been placed in the public
domain, to make it freely available
to other software companies.
Ashton-Tate and Sorcim/IUS are
to adopt it, and the hope is that it
will become an industry standard.

The only obvious drawback is
that on power up the PC takes a

However, the development is only
likely to prove a short-term
solution. The rewrite that should
finally remove the 640K memory
limit and provide multi-tasking,
MS-DOS version 6, should arrive
by the end of 1986.

Above Board/PC comes in two
forms, with 64K or 256K of RAM.
The 64K version is expandable to
512K, and the 256K board to
2Mbyte. Above Board/AT also
comes in two forms, starting with
128K or 512K, and ending with
the 8Mbyte total.

U.K. distribution has not yet
been arranged. For informaion
contact Lotus Developments
(U.K.) Lid, Consort House,
Victoria Street, Windsor SL4 1EX.
Telephone: (0753) 840281.

AT&T bridges the gap

THE MIGHTY AT&T phone company,
which owns Unix, makes a 3B2
mini which runs System V. It also
sells the AT&T 6300, which is
really the IBM-compatible M-24
made by Olivetti, in which AT&T
has a large stake. It has therefore
produced PC Interface software to
link the two machines together.

GEORGE MORROW has launched an
improved version of the Pivot

under the Osborne label. This
features an 80-character by 25-line
Lumicon LCD screen — claimed to
be more legible than the previous
16-line one.

The Pivot II sports an 80C88
chip with 256K of RAM, one or
two IBM-compatible 5.25in. disc
drives plus RGB and composite
video ports. The machine meas-
ures 13in. by 6in. by 9.5in., and
the weight with two drives is 131b.

Pivot Il transportable

transportable, sold in the U.K..

Software built into the ROM
includes a scheduler, calculator,
clock/calendar, phone list and
autodialler.

The Pivot I is sold in the U.K. by
Future Management as the
Osborne Encore. At the time of
writing, the company did not
know about the Pivot II but may
well import and sell it.

Contact Future Management
(Portable Computers) Lid, 38
Tanners Drive, Blakelands, Milton
Keynes MK14 SLL. Telephone:
(0908) 615274.

Unix files appear to the PC just like
MS-DOS files, etc.

If you spend lots of money on
stand-alone PCs and gather masses
of data but then decide to switch to
Unix, normally you would be
stuck. With PC Interface you can
shove in a 3B2 and move all the
data across to the hard disc. A
terminal-emulator program then
converts the M-24 to a 3B2 work
station.

The M-24 now runs Revelation,
the Pick-like operating system/
relational database/applications
generator. It can access MS-DOS
files. Also, Olivetti can now supply
256Kbit chips to upgrade the
M-24's RAM to 640K on the
motherboard.

Olivetti and AT&T are not the
only companies setling the M-24.
Control Data Ltd, part of the giant
mainframe company, has signed
up as a dealer.

Another giant corporation,
Xerox, has decided to sell a badge-
engineered version of the M-24 to
replace its slow, ill-fated 820
micro. The terrible irony is that the
main operating environment will
probably be Digital Research’s
Gem. This windows-and-icons
interface owes its ultimate inspira-
tion to Xerox's Palo Alto Research
Centre, Parc, and the Star. Xerox
is the company that thought it all
up in the first place.

Contact British Olivetti Ltd, PO
Box 89, 86-88 Upper Richmond
Road, London SW15 2UR. Tele-
phone: 01-785 6666.

PC for
schools?

THE ALPHATRONIC PC-16 looks like a
home/school micro, but can be
expanded into a full-specification
system.

The PC-16 has an Intel 8088
CPU, 64K of RAM and 64K of
ROM. The RAM can be expanded
to 128K, and the ROM includes
32K of Microsoft Basic. The PC-16
has a cassette port, and can also be
used with MS-DOS and one or two
400K 5.25in. disc drives. Graphics
resolution is up to 512 by 256
pixels. The precise level of IBM PC
compatibility is unknown.

The PC-16 is being sold at
reduced prices to German schools,
and indeed it looks very much like
being Germany's BBC B. There
are plans to import it into the
U.K., but prices have still to
be decided. It would be unwise
to underrate Triumph Adler,
probably Europe’s third-largest
microcomputer company after
IBM and Olivetti, but it will have
trouble gaining a foothold in the
British education system.

IBM SHORTS

®The Houston PC Pad is a
small high-resolution digitiser
which can also be used as a
mouse pointer for data entry. It
costs £483 from Perimicro.
Phone: (0734) 875464.
® APL can now be learned
from a tutorial package which
_is claimed to be fun to use.
Microspan/PC costs £250 from
APL experts Micro APL. Phone:
01-622 0395.
® Matchcode is a program
which enables you to dial up
and search a database of 22
million addresses and match
post codes, instead of working
with the Post Office’s own blue
books. Phone: 01-828 2355.
® An IBM PC micro can map
surfaces down to one micron,
and produce an isometric plot
with hidden-line removal. The
system is an enhancement to
existing equipment such as
Talysurfaces. Phone 3D on
01-387 7388.
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If you want it tomorrow . . .
call us today

01-455 9823

COMPUTERS/CALCULATORS/PLOTTERS
APRICOT Pixy Plotter (A4 3 Pen 8 Colour} £399.00

Fl 256K/7 20K di K Epson H180 Plotter £375.00
PC 256'2/2 x 3‘1”;; disks {fggggg SHARP PC 1600A (P/Computer with 8K
Portable 256K/7 20K disk £1390.00 €xto24K £147.50
COMMODORE PL5000 Portable Computer  £1190.00

PC10IBM compatible £1600.00 CE 158RS232 andCent|IF £120.00 °

PC201BM compatible £2700.00 CE 150printer cassette IF £125.00
SANYO |CE 159 8K Add on mem with BATE79.00
MBC 7785 portable {IBM |CE 152 Cassette £36.00
compatible) 256K £1700.00 PC 1251 {Computer) £66.50
HEWLETT PACKARD Casio PB 750 New Computer £89.50
HP 4 1CV (SCI Computer) £169.95, Epsén QX-10 (desk top comp) £1599.00!
HP 4 1CX (Computer) £259.00 EPSON HX20 Briefcase computer. 16K

HP 4 1C (Card Reader) £163.50 expandable. Serial and R$232 interface.
HP 71C (portable computer) £410.00 £375

PLOTTERS EPSON PX-8 {portable 64K

HP 7470A (A4 2 Pen Plotter £918.00 Computer/Word Processor) £775.00

HP 7475 (A3 6 PenPlotter)  £1550.00 EpsonModem CX21(300Baud) 160.00 -
WORD PROCESSING PRINTERS/MONITORS

NEC 2000(20CPS) £535.00 HR1(16CPS) £256.00
NEC 3530(33CPS) £1200.00 HR15 (3K Buffer 18CPS) £325.00

SILVER REED HR15 XL {20CPS) £433.00°
EXP 500 (12CPS) £299.00 HR286 (3K Buffer 26CPS) £555.00
EXP770(31CPS-2K Buffer)  £850.00 HR35(35CPS) £695.00
Sheet feeder for above £186.05 CANON Jet Printer (7 colour) £450.00
MTEXP 500 (19 CPS) £329.00 HPJetPrinter{150CPS) £399.00
SMITH CORONA HP Laser Printer £2895.00
S/CTPI(12CPS) £154.00 DIABLO

S/C L100 (12 CPS-cmulats Diablo 630 620 (RO} £650.00
Protocols) £260.00 630(ECS/IBM) £1650.00
QUME 9/45 RQ-FFP £1900.000 630 (API} (IBM COM) g £1295.00
12/20(20CPS) £499.00 630(KSR) £1840.00
11/40 RO (Also 1BM-PC7 £1185.00 C150Ink Jet £195.00
TEC £1385 £999 09
TEC F10/40 + S/F ;

F10-55 CPS {serial/parallel)
Tractor (Bi-Di) .....................
Sheet Feeder .....

Mechanical Sheet F

JUKI6100 (18CPS) £319.00
JUKI6300{40CPS) _ £825.00
DYNEER range (X-Data) from £289.00
COLOUR/MONOCHROME MONITORS
PHILIPS/ZENITH/SANYO/TAXAN ETC.

EPSONDX 100 (13CPS)
£399.00

eet Feeder

RUTISHAUSER

Sheet Feeders and Tractors for.

Qume, Diablo, NEC, Ricoh, TEC
Starwriter, Olivetti, etc. From £99.00
RICOH*

Model RP 1300 (S) (4K Buffer)...£875.00
Flowriter {8K) PR 1600.. ..£1244.00
!BM-PC Version........ o ..£1500.00
1600 Flowriter 46K £1349.00
RP1200 ({20CPS £655.00

DOT MATRIX PRINTERS

OKI
M82A (120CPS)...
M92P (160CPS)...
M83A (12CPS).
MB84P (200CPS}

ANADEX*
DP-9000 B/{180 CPS}.............
DP-9500 B/I{180 CPS).
DP-96258/{240CPS)............
BROTHER

EP44 (16CPS).............cooounnennn £189.00
Brother M1009 IBM (50LPS) ..159.00
STAR range from... . £156.00
CANON PW1080A (160C £274.00
CANON PW1156A {160CPS)...£355.00
NEC Pinwriter {132 cols) P3...... £595.00

£240.00
£360.00
£389.00
..£625.00

SHINWA CPBO/IFT.......c....... £166.00

SMITH CORONA
D100(120CPS)................. ..£249.00
SEIKOSHA from........................ £99.00
MODEMS (Dacom/Master/Epson/
interlekt/Steebek/Answercall etc.) from

.............................................. 79.00
MANNESMAN TALLY
MT80(80CPS)....................... £177.00
MT160(F/T){160CPS}............ £495.00
MT180 (160CPS 32 Col} £549.00
EPSON

Epson RX80T Plus (100CPS]).....£190.00

Epson FX80 Plus (160CPS)....... £320.00
Epson RXBOFT Plus................. £215.00
Epson FX100FT Plus {160CPS).£425.00
Epson RX100FT Plus {100CPS).£340.00
Epson LQ 1500 Plus {200CPS)...£875.00
Epson DX 100 {Daisywheel).......£433.00
TEC 1550 (180CPS).... ...£575.00

TECHNICAL ADVICE
01-4559824 .
his is only part of our range, a

telephone call will save you time and [

oney
This is only a selection of prog ilable — teleph us for your specific
requirements.
APPLE llife 1BM/COMPAQ

Mailmerge V.3.3..............co..o. £125.00 wordstar ............. C— £195.00
---£270.00 pailmerge V.3.24... .

Wordstar v.3.31

Wordstar/Mailmerge/Spellstar... £406.00 .
ACT— APRICOT potusil-2:3
Pulsar-Wordstar.....................
Mail Merge....... .
Superwriter

-
| EXPORT ORDERS |
WELCOMED

GOODS FULLY GUARANTEED
PRICES EXCLUDING VAT AND P +P.

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

Tel.: 01-456 9823

MOUNTAINDENE
22 Cowper Street London EC2
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SOEISEE

It's available from your
lIocal Softsel dealer.

ADELPHI BUSINESS COMPUTERS LTD.
25 TRINITY STREET, COVENTRY,
WEST MIDLANDS CV1 1F.

TEL: (0203) 553944.

ADVANCED MICRO PRODUCTS
200 COURT ROAD, ELTHAM,
LONDON SE9 4EW.

TEL: (01) 851 331 1.

COLIN GRACE ASSOCIATES LTD.
CLIFTON MEWS, 62 HIGH STREET,
SAFFRON WALDEN, ESSEX CB10 1EE.
TEL: (0799) 22532.

COMPUTER CITY

78 VICTORIA ROAD, WIDNES,
CHESHIRE WA8 7RA.
TEL:((051) 420 3333.

DEVERILL COMPUTER SERVICES LTD.
ITEC HOUSE, 34-40 WEST STREET,
POOLE, DORSET BH15 1LA.

TEL: (0202) 684441.

FAIRHURST INSTRUMENTS LTD.
WOODFORD ROAD, WILMSLOW
CHESHIRE SK9 2L.

TEL: (062) 5533741.

GATE MICROSYSTEMS LTD.

ABBEY HOUSE, 10 BOTHWELL STREET,
GLASGOW, STRATHCLYDE G2 6NU.
TEL: (041) 221 9372

MBS DATA EFFICIENCY,

MAXTED ROAD, HEMEL HEMPSTEAD,
HERTS HP2 7EL.

TEL: (0442) 60155.

PACE SOFTWARE SUPPLIES

92 NEW CROSS STREET, BRADFORD,
W. YORKS.

TEL: (0274) 729306.

PERSONAL COMPUTERS LTD.
220-226 BISHOPSGATE,
LONDON EC2M 4JS.

TEL: (01) 377 1200.

PROGRAMS UNLIMITED

19 IMPERIAL HOUSE, KINGSWAY,
LONDON WCt. -

TEL: (O1) 240 9006.

RAVEN COMPUTERS

28-32 CHEAPSIDE, BRADFORD,
YORKS BD1 4JA.

TEL: (0274) 309386.

STIRLING MICROSYSTEMS,
1 PARKROAD,

LONDON NW1 6XE.

TEL: (01) 486 7671.

TASHA BUSINESS SYSTEMS

191 KENSINGTON HIGH STREET,
LONDON W8.

TEL: (01) 937 7896.

THAMES VALLEY SYSTEMS

GREYS HOUSE, 7 GREYFRIARS ROAD,
READING, BERKS RG1 INU.

TEL: (0734) 581829.

UNITED SUMLOCKLTD.

36 KING STREET, BRISTOL,
AVON BS1 4DZ.

TEL: (0272) 276685.

(M/%ATM

s
SO FTWARE
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“THE PHOTO SOURCE ™

Multimate? Out of the

question Miss Snodgrass.

At Faucetts Bathroom Fittings Ltd, office modernization
was a taboo subject. Chester Faucett the M.D. would sink into
a deep depression at the very thought of spending money.

In fact his wallet bore an uncanny resemblance to the
rubber washers he manufactured.

Totally leakproof.

A PLUG FOR MULTIMATE

But Miss Snodgrass explained to her illustrious employer
that the newest Multimate, V.3.3, is one of the most
sophisticated and powerful
wordprocessing software
packages available for the
IBM "PC.

It can perform over 130
functions, most requiring just
one or two taps on the
keyboard, making it simplicity
itself to use.

Multimate has support
for proportional spacing, micro
justification and extended
character sets.

Profe Sslonal

essor
rd Proc¢
“di(s)igned for the 1BM PC

DDFE AT FFI* 2T

2NN

Not to mention advanced
printing capabilities; including
boldface, underline, subscripts
and various print fonts.

DISPLAYWRITER IS A TRADEMARK

OVERFLOWING WITH FEATURES

With Multimate you can send letters to suppliers called
from an existing database. Like d Base ig for instance.

Or drain information from Lotus 1-2-3 and wordprocess
it as part of a report.

There'’s also provision for customized screen display, a
back-up file option (before editing) and a multiple directory
feature. So you can divide hard or crowded disks into smaller
workspaces. Which makes flushing out the required memo, for
example, simplicity itself.

And because of its file conversion capability, you can
whisk data from an IBM Displaywritef 'and use it on other IBM
compatibles.

Which makes the case for Multimate pretty watertight.

It's available from your local Softsel dealer. Along with
over 2,600 other titles from over 250 publishers.

Old man Faucett was so impressed he's made Multimate
part of a massive new investment programme.

Along with three paperclips, a pendil and two rubbers!

Multimate — the last word.

SOESEL

The number one distributor of software.
In the world.

Softsel Computer Products Ltd, Softsel House, Syon Gate Way,
Great West Road, Brentford, Middlesex TW8 SDD.

MULTIMATE IS A TRADEMARK OF MULTIMATE INTERNATIONAL CORP. 1BM I5 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINE CORP.
OF INTERNATIONAL BUSINESS MACHINE CORP D BASE [i 1S A TRADEMARK OF ASHTON -TATE
LOTUS 1.2:315 A TRADEMARK OF LOTUS DEVELOPMENT CORP.
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SOFTWARE NEWS

EXCEL is Microsoft’s answer to Lotus
Developments’ Jazz. Running
initially on the 512K Mac but with
an IBM version under develop-
ment, Excel integrates spread-
sheet, database and business
graphics. Rather than trying to do
everything well, Excel concentrates

functions, offering large worksheet
size, the ability to consolidate
multiple worksheets, and the
choice of 42 different chart types.
Excel supports a wide range of
different number formats and Mac
typefaces, and has a macro facility

on the spreadsheet and graphics |

MICROSOFT
GUNS FOR LOTUS

of commonly-used command
sequences.

Microsoft plans to release the
package in the UK. in the third
quarter of this year; U.K. pricing
has not been finalised but the
American price is $395. According
to the company, Excel is com-
patible with Multiplan and Jazz
files, and is designed to work with
data from popular packages run-
ning oh the IBM PC, including
Lotus 1-2-3.

Details from: Microsoft Lid,
Piper House, Hatch Lane,
Windsor, Berkshire SL4 3QJ. Tele-

which lets you automate a number | phone: (0753) 559951.

LATEST VERSION of Microsoft Word
for the IBM PC and other MS-DOS
machines offers an 80,000-word
Anglicised built-in spelling
checker. Other enhancements
include -improved support for
common IBM graphics cards and
the latest printers such as Hewlett-
Packard's Laserjet. The new

version of Word retains all the
features which distinguished the

New version of Word

original package, such as the
ability to show different docu-
ments on-scfeen at the same time
and display different typefaces.

Word 2.0 costs £400 plus VAT,
ot £495 together with the optional
mouse. Existing users can up-
grade for £45. Contact Microsoft
Ltd, Piper House, Hatch Lane,
Windsor, Berkshire SL4 3Q)J. Tele-
phone: (0753) 559951.

With their streamers taking an hour and four minutes to find a file, our

&€ File Edit Search Record List tayout Fant
—— Main Record Card =

Style

- -[GERALDINE NAC BUSINESS

| " ADDRESS {12 RRILWAY CUTTINGS ERST CHEAN SURREY SA! 26

HOME - :;Z:mm 456789

{} pos - {02/04/1965 DATE JOINED ;[01/05/1984
“TITLE [SALES ASSISTANT DEPARTHENT ‘{SALES
S UIKENESS COMPANY CAR CONDITION

Mac database’ which lets you
combine pictures, numbers and
text within the same record.
Applications suggested by the
company for this breakthrough
include storing digitised pictures
of employees along with their
personnel records, and diagrams of
teeth alongside dental data. Each
record can contain Macpaint-
format pictures and up to 8,000

Macbusiness records add a visual dimension.

Mac database for
pictures and text

SYSTEMATICS has launched a new

characters of information in up to
510 different fields.

The package, called Mac-
business, will cost approximately
£250 and should be available by.
mid-June. It runs on either the
512K or 128K Mac. More details |
from Systematics International
Microsystems Ltd, Cleves’ House,
14 Hamlet Road, Haverhill,
Suffolk CB9 8EE. Telephone:
(0440) 61121.

PC Megastore maintains data integrity by flagging errors and working around

competitors must think you have all the time in the world.

We don’t. We know you want to retrieve as quickly as possible.

‘Well how does ninety-two seconds or faster grab you?

The Ampex PC Megastore™ will find any file, current or archive, in ninety-two
seconds. No ifs. No buts. No kidding,

How does it do it? We backed up a 20Mb hard disk with another 25 megabytes
of addressable storage to create a unique bootable streamer with a cache memory
that leaves all the competition way behind.

Sixty-two minutes behind in fact.

them. It lets you backup files off-line while still using the computer. It saves you a
fortune on floppies. It fits IBM-PC* and compatibles, IBM-XT, tApple Il and Ile
right now (with Macintosh, Tandy TRS-80° and S-100 systems soon). And all you do
is change a card.

You can buy it as a complete hard-disk-with-tape-backup unit or as two separate
items. Each version gives you the fastest direct access, bootability, off-line operation,
upgradability to future products and genuine software compatibility.

It uses all popular software with virtually no modification,it can be used vertically
or horizontally, and if you ever change your computer you only need change one card.

"PCM

eisa
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SOFTWARE NEWS

e and Maci areltrad

Mac applications generator

INTO the crowded Macintosh data-
base martket comes Omnis III.
However, this product is different,
in that Apple itself is making a
great fuss about it — Apple U.K.’s
managing ditector David Hancock
described it as ‘‘a cotnerstone of
our future strategy’’ at the launch.
The reason is that Omnis III is

really an applications generating
tool like dBase II; with it Apple
expects end-users or software
houses to develop packages for a
range of different specialised
vertical markets.

Omnis III comes with several
example applications which you
can modify to start you off — time

and cost recording, inventory
control and sales ledger. The
package requites a 512K Mac and
second extetnal floppy or hard disc
to run, and costs £445 plus VAT.
More details from Blycth Soft-
ware Ltd, Mitford House, Benhall,
Saxmundham, Suffolk IP17 1JS.
Telephone: (0728) 3011.

Pegasus
database

PEGASUS has added a database/
applications generatot to its best-
selling range of accounting soft-
ware. Called Information
Manager, the new module is
actually an adapted vetsion of
Tomotrow’s Office from Sosoft. In
its Pegasus form it allows you to
take data straight from existing
ledger files for database use.

Pegasus does not generally
quote prices, leaving dealers free to
charge the punter what they like,
but Tomotrow’s Office. itself
normally costs £495 plus VAT.
More details from Pegasus Soft-
ware Ltd, Brikat House, 35-41
Montagu Street, Kettering, North-
amptonshire NN16 8XG. Tele-
phone: (0536) 522822.

Integrated software with time
management from Grafox.

Fourth
dimension

GRAFOX'S Logistix adds an extra
twist to the Lotus 1-2-3 type of
integrated package — it adds time
management to the usual list of
spreadsheet, database and busi-

ness graphics functions. In practice
b

this allows you to create a kind of
computerised wall planner for
allocating people and resources to
various tasks over specific periods
of time.

Logistix costs £395 and runs on
the Apricot, IBM and other MS-
DQOS machines. It is also available
bundled with the Epson QX-16,

| which is reviewed on page 60 of

this issue. More details from
Grafox, 65 Banbury Road, Oxford
OX2 GPE. Telephone: (0865)
516281.

BBC SHORTS

Comal, a programming
language popular in
educational circles abroad
and resembling a cross
between Basic and Pascal, is
now available from Acornsoft
for the BBC computer. The
language comes on ROM,
together with a 440-page
manual; the price is £49.85
including VAT. Contact
Acornsoft Ltd. Telephone:
(0223) 316039.

ROM Spell is a spelling
checker for the BBC computer
which works with both View
and Wordwise. The program
itself is supplied on ROM and
is accompanied by a data
disc containing a dictionary
of 30,000 words. ROM Spell
costs £25 including VAT from
Watford Electronics Ltd.
Telephone: {0923) 37774.
Practicalc i, a spreadsheet
package with integrated
word-processing and
database functions, is now
available for the BBC Micro.
Previously available only on
the Apple Il series and
Commodore 64, the new
version costs £69.95 including
VAT and is supplied on disc.
Details from Practicorp Ltd.
Telephone: (0473) 462721. [

you can retrieve In under two minutes?

4450000000000 02008100005008000000000

AERRAENAANRAARABNARNALIRNNARIARRANNY

ks of Apple C:

PRACTICAL COMPUTING July 1985

Inc. ®°TRS-80 is a trademark of Radic Shack. a division of Tandy Corp

And if all that doesn’t impress you, how about this. With its one year warranty
every PC Megastore has Ampex’s 20 years peripherals design and manufacturing

expertise built into it.

If a minute and a half sounds better than an hour and a bit, you'd better look at

the PC Megastore.

AV

PEX

Ampex Corporation - One of the Signal Companies %
Ampex Great Britain Limited, Acre Road, Reading RG2 0QR, England. Telephone: (0734) 875200.
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Top row KX1203, K125V3, KX1201. Bottom row K12R3, K12R2. Optional “tilt and swivel' stand shown with certain models.

Aim straight for a Taxan

hen you're aiming for the best monitor around, set
your sights on a Taxan.

Because Taxan are quite simply the biggest selling
range of monochrome and colour monitors in Britain
today.

And that’s hardly surprising since every Taxan Monitor
is designed and engineered for superb style and
maximum performance.

Take a look at the KX1201 and KX1202 for example.

High quality, high resolution 12 inch monitors offering
a choice of Green or Amber display with a long
persistence option on the Green phosphor model.

With the latest non-glare flat tube for easier viewing
and more than 20MHz video bandwidth, you can’t do
better than a Taxan monochrome monitor.

Taxan also produce a range of 12 inch RGB colour
monitors that give you unbeatable price performance.

Like the medium resolution K12R2 (Vision II) and the
high resolution K12R3 (Vision IiI).

Compact professional monitors, suitable for all
popular micros. Built-in switchable RGB interface for

added versatility and both suitable for 80-column text
display.

Finally, the K12SV3 (Super Vision III). A 12 inch, RGB,
super-high resolution, colour monitor with three
different monochrome modes. Fully compatible with IBM
PC, Apple, BBC and most other personal computers it is
simply the most versatile monitor on the market today.

Taxan Monitors retail at around:
KX1201G £109 (plus VAT)
KX1202G (P39 Phosphor) £119 (plus VAT)
KX1203A £119 (plus VAT)
K12R2 £285 (plus VAT)
KI12R3 £399 (plus VAT)
K125V3 £429 (plus VAT)

Ring us on Ascot (0990) 28921 for the name of your
nearest dealer. And find out why you should aim straight
for the best-selling range of monitors around.

5Kings Ride Park,
Ascot, Berks. SL5 8BP
Tel- 0990 28921
Telex: 846303 DD LTDG.
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[ASK_PC/

The use of word processors

has greatly changed both

| the habits and the quality

of people’s writing. I wonder if Ask

PC can tell me of the names and

prices - of commercially available

programs that will find pseudo-

nyms for words, and act as an

electronic thesaurus, since this

would be a great aid to creative
writing.

' S WEATHERHEAD

A thesaurus is an

important  writers’ tool,

since ‘it provides a choice
of words with a similar meaning. It
makes sense if you use a word pro-
cessor to have the thesaurus on-
line. Thus you can check the
meaning of a word and/or the
spelling, or find - replacement
words, without having to take your
hands off the keyboard or your eyes
off the screen.

We know of two such programs.
Dictronic’s  Electronic  Thesaurus
can be used with WordStar and
many other WP packages on a
64K CP/M-80 system. It has been
around for some time, and was
formerly known as the Random
House Thesaurus. It provides access
to about 60,000 synonyms for
5,000 of the most commonly used
English words. 1t is used from with-
in the word processor by simple
keystrokes. Like a dictionary, you
can check the spelling, check the
meaning of words like ‘‘insure’’
and “‘ensure’’, or display alter-
native words without disrupting
the normal word processing. - It
costs £95 from Software Lid, 2
Alice Owen Technology Centre,
251 Goswell Road, London ECIN
7JO.

The second program is The
Synonym Finder, and is sold by
Writing Consultants, 11 Creek
Bend Drive, Fairport, NY 14450,
US.A. It works with WordStar,
Multimate and other word pro-
cessors. It too operates from within
the word processor: you put the
cursor on the word, enter two key-
strokes and are given a selection of
synonyms. This is rather clever,
since the alternatives are displayed
in a window which is positioned so
that you can select the alternative
word ‘while viewing the original
section of text.

The database contains the
equivalent of a 90,000-word
dictionaty, and there are over 9,000
keywords with an .average of 10
synonyms each; some have as many
as 50. This database is cleverly
designed, and contains more words
than the Dictronic program, yet it
occupies less space and works very
fast. The program is available for
machines running CP/M-80, PC-
DOS and MS:DOS. It costs $125.

PRACTICAL COMPUTING July 1985

INCREASING
DISC CAPACITY

I have noticed how over three or four years floppy discs have
been made to store increasing amounts of data. Is there any
way of making the North Star Horizon store any more data?

Also, is it possible to upgrade an IBM PC so that it stores as much on

a disc as. the PC/AT?

P McMAHON

The North Star Horizon started with a single-density disc
board and Shugart SA-400 disc drives which stored 80K of
data on one side of the disc. Replacing the disc board by a

double-density controller increased this to 160K. Changing the disc
drives to Tandon TM 100-2 increased this to 340K, If you are using
CP/M, the most commonly used version is the one from Lifeboat,
which stores 35 tracks on each side of the disc.

There are other versions. For example, the Xitan version from the
Byte Shop or Computerland chain stores 40 tracks on each side, thus
increasing the storage to 400K. Fairly recently we discovered SAIL
Software’s implementation of CP/M version 2.2, with a rewritten
BIOS. It costs $165. Apatt from greatly improved documentation, the
main improvement is that it can write 80 tracks on each side of the
disc, giving 820K storage-on each disc. It also allows you to specify a
disc as 40 or 35 tracks per side, so you can still read or write the
earlier formats when required. It does not support single-density discs.

Very early versions of the IBM PC wrote on only one side of a
5.25in. disc and stored 160K. More recent versions are double-sided,
and store 320K on a disc if you use PC-DOS version 1.2, or 360K
with versions 2.X. In contrast to this, the IBM PC/AT stores a
massive 1.2Mbyte on a disc — nearly four times as much data.

Many users will want to upgrade their PCs so that the discs store
more, because this will reduce the number of floppy discs needed,
make it easier to find things, and will simplify the backing-up of hard

discs.

So far we know of only one firm selling a kit to do this, but before
long there will be several. The kit costs $499, and comprises a
1.2Mbyte drive, a 360K drive, a disc controller, cables and software.
For further information contact Tall Tree Systems, Suite 124, 1032
Elwell Court, Palo Alto, Ca 94303, U.S.A. We would be pleased to

hear of a supplier in the UK.

E have any advice on writing
structured programs in
Basic. I would like some help in
tracing a version called PBasic that
is supposed to be available in the
U.S., and which helps to make
structured programming more

possible.
A regard Basic as an un-
structured language you
can introduce some structure into
Basic programs without much
difficulty. For a start, programs are
more structured and easier to
follow if you use subroutines, and
if you use the If-Then-Else
construction if it is available. Avoid
using Goto statements as far as
possible, since they produce
spaghetti-like code which is
difficult to follow. Indenting the
lines in a loop also helps under-
standability. Many people speak
highly of CBasic, which certainly

RICHARD MORGAN

Though some people

I would like to hear if you |

allows some structure, but we think
it a little slow and overrated.
PBasic is available from TNT
Software Inc., 34069 Hainesville
Road, Round Lake, 1l 60073,
U.S.A. for CP/M machines and for
the IBM PC, at the very modest
cost of $39.95 plus postage. It is
also available from Roland J Saam,
Micros  for Managers, 149
Gloucester Road, London SW7
4TH for £38.45 including VAT.
However, PBasic is not a stand-
alone language, it is neither a Basic
interpreter nor a compiler. Instead
of writing your program in Basic,
you write it in a pseudo-language
which is highly structured. In the
pseudo-language you can omit line
numbers, branch to labels rather
than line numbers, indent blocks
of code, leave blank lines, put
plenty of Rem statements without
making the program run slowly,
pass parameters to a subroutine as
if it were a multi-line function.
Alrogether it offers about 50 other
extensions to Basic. PBasic converts

this pseudo-language into standard
Microsoft Basic at a speed of 200 to
500 lines a minute.

The Basic program produced by
PBasic is good, fast code that will
run on a CP/M machine using
Microsoft’s MBasic interpreter
version 5.2 or later, or with the
Microsoft Basic compiler. The! PC-
DOS or MS;DOS version works
with Basica. More details of PBasic
are given in a review by Jerry
Pournelle in April 1983 issue of
Byte magazitie.

1 have an Epson QX-10
computer which has a
NEC UPD-7220 graphics
control processor in it. I know that
this is a very powerful chip, but I
do not have the technical
knowledge to decipher the
technical specifications. 1 am
looking for a simple explanation of
how to draw lines, set/reset points,
manipulate symbols and char-
acters, use large windows with
smooth scrolling and panning, and
how to draw arcs, circles and boxes
— using Pascal, Basic or Z-80 code.
GRAHAM FOSTER
graphics-control processor
chip is one of the new
generation of highly sophisticated
graphics-control devices. It is cap-
able of drawing lines, arcs, circles,
rectangles and characters without
requiring a significant amount of
time from the main CPU, and so
graphics run at a high speed.

The co-ordinate system used for
its advanced features is difficult for
the first-time user since to reference
a pixel you must specify a row, a
word within a row, and a bit within
a 16-bit word, rather than simply
an (x,y) co-ordinate. Com-
munication with the UPD-7220 is
achieved through two ports, one
for commands and one for data,
and you must read the status port
to determine whether the device is
ready to accept commands. Write
to NEC for the UPD-7220 GDC
Design Manual.

Epson has also drawn our
attention to the Epson CP/M User
Group, which has approximately
100 discs available at £4 per
volume. Contact D Fordred, 72
Mill Road, Hawley, Dartford, Kent
DA2 7RZ. In addition there is the
Epson International User Group,
25 Sawyers Lane, Drayton Bridge
Road, London W13 QJP.

Epson says that the graphic
display facilities on the UPD-7220
have not been very fully exploited
other than by MFBasic. You may
find another member of the user
group who is trying to use the
features of the UPD-7220 from
Pascal or machine code.

The NEC UPD-7220
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communicate usth compact

MULTICOM
BUSINESS
SOFTWARE

AUTODIAL
MODEMS

AUTO ANSWER
MODEMS

COMMUNICATION PRODUCTS DESIGNED FOR PROFESSIONALS
MULTICOM SOFTWARE

The Ashton-Tate Award Winner
4 Major Communications Systems in
One Software Package.

— Bureaux Services
— Mail Boxes
— B.T. Approved

COMPACT PLUS MIODEM

— Autodial
— Autoanswer
— Speed Conversion
— Automatic Access To:
— Prestel
Telecom Gold

Videotex Terminal Emulation (for Bureaux Services

Prestel) Mail Boxes

Scrolling Terminal Emulation for
Telecom Gold, Easylink, etc.

File Transfer & User to User Interaction
IBM-PC Graphics Enhancement Option

Customised for Use with Compact
Products

— Awvailable for Most Business Machines

Full V21 & V23 Option
Stored Number Facility
DTE Autobaud

Error Correction Option

COMPACT MODEM

— Low Cost Manual Dial Version

— B.T. Approved
g;igi Prices — MULTICOM SOFTWARE £150

subscription COMPACT PLUS MODEM  £325
to TELEGOM GOLD COMPACT MODEM £235
for details call: Ex. V.A.T. & Delivery

COMPACT COMMUNICATIONS LTD

FORUM HOUSE 1 MILLMEAD STAINES MIDDX.
TEL: 0276 27122 or contact your local dealer

— Simple Self Installation

Auto Answer Standard
V21 & V23 Operation
Bell Standard Option
Simple Self Installation
Provides Access To:
Prestel

Telecom Gold

30 ® Circle No. 131 PRACTICAL COMPUTING July 1985



Fred Lamond is one of
the leading professional
IBM-watchers. He is a
graduate of Cambridge
and Chicago Universities.
Before joining the data-
processing industry he
worked in market
research at the Economist
Intelligence Unit.
Companies he has
worked for in the
computing industry
include Univac, English
Electric Computers,
Leasco Systems and
Research, and Averbach.
Since 1975 he has been
an independent consultant
specialising.in computers
and communications. He
has presented many
seminars, in the U.K.
mostly under the aegis of

thé CGS Institute.

| JAINTERVIEW

FRED LAMOND — |BM-watcher

INTERVIEWED BY GLYN MOODY

Why do you think the PC has been
so successful?

THEY TRIED with an earlier generation of
desk-top computers, the 5100s in the mid-
seventies. They failed miserably. So it’s not
true to say that IBM have just got to stick its
three letters on any product and it will just
sell automatically. Having failed miserably
with the 5100 series, they studied very
carefully what made Apple succeed in the
first generation of personal computers, and
what made the CP/M-80 system succeed, and
decided — right, we’ll produce a second
generation of 16-bit systems that combines
the best features of the Apple Il and the
CP/M-80 systems. The CP/M-80 feature was
the independent operating system, and the
best feature of the Apple Il was its great
user-friendliness to independent extension
cards.

You then got into what might be called a
virtuous circle from IBM’s point of view when
the distributors, having decided this is going
to be the 16-bit standard, made their
.prediction come true. The manufacturers of
extension cards started manufacturing
extension cards primarily for the 1BM bus,
the independent software vendors started
writing primarily for the IBM interface.

Who do you think will survive to be
IBM’s competitors in that market?
THE COMPETITORS who are going to
survive are going to be the very big
companies and the very small companies —
it's the medium-sized companies who are
going to be in trouble. If you're a big
company with lots of resources like Wang, or
DEC, or Ericsson, you can spend the money
you need to buy a share of the market.

Side by side with these big companies
which are going to go for maximum IBM PC
compatibility, you have small companies with
a bright idea. Apple has built on the system
resources earned with the Apple |1 by
establishing the rival Macintosh standard,
and in this they seem to be succeeding.
Though it is big in personal computing,
Apple is still a small company.

What have been the problems with
the AT?

IBM ORDERED the hard discs for the AT
from an independent computer manufacturer,
Computer Consoles. The entry-system division
people at Boca Raton very unwisely did not
ensure a second source, and so they were
utterly dependent on the Computer Consoles
product, and nine out of 10 of the hard-disc
drives delivered have not passed IBM
quality-control tests. So IBM has had to send
them back.

How does the AT fit in with the PC?
THE PC/AT is really going to be the file
server for small local area networks. People

are beginning to recognise that giving every
user his own hard disc is a bit wasteful. As
file server controlling those hard discs, you
need a somewhat more powerful processor
so that it can multi-task the messages coming
from other PCs via the local area network
and pass them directly on to the discs while
its user is working on his own application
system. So for that the PC/AT is ideally
suited.

Will IBM start pushing LANs when
ATs come through in volume?
WELL, they've got their knickers in a bit of a
twist there. They had their token ring passing
architecture developed, and they’ve got this
common-cabling system with a shielded
twisted pair running from each work station
to the wine closet at the end of the corridor.
Then they were let down by Texas
Instruments who hasn’t been able to produce
the chips with IBM's token passing protocol
in time; they are about two years late.
Instead of going to one of the many
manufacturers who have low-level local area
networks which rely on twisted wire
technology and baseband, they go and rush
to Sytek — a local area network system
which is analogue instead of digital; coaxial
cable instead of shielded twisted pair. So
now they have PC Net which is fully
incompatible with what they are going to
offer in two or three years’ time.

How will the PCIl fit in?

AT THE MOMENT they are offering the
portable PC, PC/XT and PC/AT out of Boca
Raton and the 3270 PC from the team who
designed the 3270 terminals. So it's really
cascading down: the PCjr and PCl have been
dropped; the PC/XT has come down into the
price slot of the PCl, the PC/AT has come
into the price slot of the PC/XT. Now in due
course when PC/AT is running swimmingly,
and they can get all the Intel 802865 they
want, they will then presumably be ready to
drop the 8088-based PC/XT and announce
PCll, which would be a diskette-based single-
user system with either the 80186 or the
80286 chip, and quite possibly Sony 3.5in.
diskettes instead of the 5.25in.

How do you think the PC family will
develop?

IT'S GOING to stay very much Intel-faithful.
The first family lasted from ‘81 until this year,
so you are just about ready for a change of
hardware. The next generation, which is
going to take us from ‘85 to ‘88 or ‘89 is
going to be Intel 80286 and possibly
80186-based, and then in ‘88 or '89, we
shall see. So they may say do we offer yet
more power with the 32-bit compatible chip,
the 80386, or do we go perhaps to a
cheaper, later version of the 80286 which
intel may be offering at that time?
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PC/XT — PERIPHERALS . . .

384K MULTIFUNCTION CARD — SIX WAY

* % ¥ ¥

64K to 383K RAM Memory

RS232C Serial Port

Real Time Clock/Calendar with Battery Backup
RAMDISK & PSPOOL Software

Optional Games Port

Built & Tested £289.00

4-LAYER PC/XT
MAINBOARD
* 64K to TMB ON BOARD
8 Fully Compatible Slots
Built & Tested £295.00

»

PC/XT CASE
8-Slot
Hinged lid
Includes hardware
£99.00

* % ¥

PC T0 XT CONVERSION KITS

FOR IBM AND COMPATIBLES

* NEW FAST CONTROLLER!!!
WESTERN DIGITAL 1002 SWX-2
SEGATE ST-506 STANDARD................. £249.00

* 10 MEGABYTE MR-521 53~

WINCHESTER HARD DRIVE, 2-HEADS

AVERAGE ACCESS 85mS......ccveveinnnnnns £399.00
* 20 MEGABYTE MR-522 51~

WINCHESTER HARD DRIVE, 4-HEADS

AVERAGE ACCESS 85ms.......c.cceeenniins £579.00
* HARD DRIVE CABLE SET............coceeniis £ 25.00

* UPGRADE 130WATT POWER SUPPLY....£149.00

RAM CHIP SALE!!!

* 4164 64K DRAMS 150ns........cene.... £1.99 each
(upgrade PC/XT and compatibles)

* 41256 256K RAMS 150ns.............. £5.99 each
(upgrade OLIVETTI M24, COMPAQ DESKPRO, etc.)

MAINBOARD B-103 4-Layer PC/XT.......ccccoeeuneen. £295
MEGA Mainboard PC/XT.................... ...£249
SUPER Mainboard PC/XT..............oooe. ...£249
256K-M/FUNCT. 1 par, 1 ser, cl/cal, OK... ...£169
384K M/FUNCT. 6-WAY (SEE ILL), OK....... ....£289
512K RAM EXPAND (2 DIP SWITCH), OK.... ...£ 95
PARALLEL Printer Card............cooooien. [ - ...£ 39
PARALLEL with 64K buffer (OK).......... ...£109
MONQOCHROME (text) display card...................... £119

COLOUR/GRAPHICS Card (2 layer)

640 x 200 b/w + 320 x 200 4 colour

160 x 100 16 colour + light pen I/F

text: 80 x 25 & 40 x 25

will drive TTL MONO/COMPOSITE MONO

COMPOSITE COLOUR/RGB Monitors.................. £149

SUPER COLOUR/GRAPHICS Card (4 layer}
64K Display Memory — TTL mono spec:
640 x 350 b/w with 2 pages
640 x 350 single colour 16 intensities
80 col x 25 rows with 32 pages.
COLOUR/GRAPHICS specifications:
640 x 400 mono with 2 pages
640 x 200 16 colour 2 pages
640 x 400 16 colour
TEXT 40 col x 50 row

40 col x 50 row with 32 pages mono
PC, PC-XT, PC-AT COMPATIBLE.........ccccuvennnn... £399

MONQOCHROME GRAPHIC CARD VERSION I

720 % 348 graphic display, 2K static

RAM buffer eliminates scroll flicker

single parallel port standard.................... £229

MULTI I/O CARD — 5 WAY!I!

Dual floppy controller interface
Asynchronous RS232 serial comms port
Parallel printer port, games adaptor

Clock/Cal with battery backup..........c.cocoeeinn. £249
EPROMWRITERCARD upto 128K.......ccocveieiinae. £175
MODEM CARDV21/V23CCITTAA/AD............... £169
FLOPPY DRIVE CONTROLLLER (4 DRIVES)........... £ 75
TEACFD-55B half ht 320K floppydr............c...... £175
RS232 SERIAL I/Face, 1. port 50-9600................ £ 49
SERIAL Async RS232C, 2 port 50-9600.............. £ 69
GAMES ADAPTOR. ... i eeeeeeas £ 39
AD/DA 12 bit 16ch-A/D, 1ch-D/A..............ooll £139
TRANS-NET NETWORKING BOARD..........cocoeeee. £450
NetMAIL Software................. P00 UTRR Ieeeeey £550
NetSPOOL Software.........cooooiiiineniiiiiiaiinn. £250
NetDISK Disk Server Software..................o.oooee £150
NetDMS Data Management Software.................. £175
NET BOOT ROM for floppyless ops.........ccooeevinens £ 50
NET STARTERKIT ...t £975
DX45 lockable 100pc DISKETTEBOX................. £ 17
DX 50 lockable 50pc DISKETTEBOX................... £ 15

{(NOTE: We can supply most of the above as
UNPOPULATED boards for constructors.)

Prices exclude VAT and DELIVERY — for terms see our other advertisements

| MIGITHSN (0342) 313427/24631 =

Business Systems Ltd., 56 Maple Drive, East Grinstead, W. Sussex RH19 3UR. UK
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Just because you bought
an IBM'computer,you dont have to
miss out on the JUKI 6100.

It did seem a trifle unfair, after all. Because the JUKI 6100 quickly became one of the
best-selling letter quality daisywheel printers in the UK.

So now we've introduced the brand-new JUKI 6100-1, which, as the suffix suggests,
is IBM* graphic printer compatible. It has all the features of the original 6100,
induding gragphic mode and full word processing support, yet it costs just £379 ex. VAT.
Another new release is the highly successful JUKI 6000. There aren't many letter
quality daisywheel printers designed specifically for use at home.

The high speed JUKI 5520 dot matrix printer is a stunning example of high quality
advanced technology at a remarkably low price. Complete with graphic mode,

it's ideal for your personal computer, and even has an optional 4-colour

print function.

See them all for yourself at your local JUKI dedler.

They may not have been out for long, but they'll be around for a good deal longer.
*IBM is a trade-mark of IBM Corporation.
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Qume ribbons, developed B
and refined by Qume and
made in Britain for use with
allQume Printers here in

the UK. andin Europe.

Why gamble with imitations, when, fora
very small premium you can get
Qume Criginals. The best ribbons for all Qume

Printers without a doubt.

Be sure your printer sees red” whenyou Q
fit your next Muttistrike |, Multtistrike I, or ' Qume (UIO Limited,
Muttistrike [V Marketing and Sales

Park Way, Newbury, Berkshire RG13 1EE
Telephone: (0635) 31400 Telex: 846321
Service and Training Centre

Bridgewater Close, Reading, Berkshire RG3 1JT .
Telephone: (0734) 584646 Telex: 849706 ® Circle No. 134

= A British Company of ITT — -
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B CHIP-CHAT

ust two months ago I cover-

ed the Hitachi HD-64180

microprocessor  and com-
mented upon the latest Japanese
strategy of introducing greatly
improved versions of popular
microprocessofs such as the Z-80. I
now feel compelled to repeat the
petformance, following a closer
look at the data sheets for two new
devices from NEC, the V-20 and
V-30.

In “‘The imitation game'' [
mentioned in passing that Intel
had taken legal action against
NEC. Intel is claiming infringe-
ment of copyright on the micro-
code embodied in the new V-20
and V-30 designs, which are
unashamed souped-up clones of
the Intel 8088 and 8086.

At the time [ wrote those words I
knew little about the two NEC
chips, but now that I have seen the
data I can quite understand why
Intel is feeling a bit miffed! The
specifications show that the V-20
and V-30 offer many advanced
new features while competing
head-on with Intel and its licensed
second sources by offering direct
compatibility with the 8086
family.

BIGGER AND BETTER

Perhaps there is a lesson here for
Intel and the other major semi-
conductor houses in the U.S.
Following the resounding success
of the 8088 and 8086, in the IBM
PC and all the look-alikes, Intel
moved on to bigger and better
technology with the 80186 and
80286. These are marvellous
microprocessors, but they are
pricey and are still waiting for a
mass market to develop.

There is of course a tremendous
market conservatism and inertia,
even in the trendy microcomputer
business. Designers are happy to
stick with tried and trusted tech-
nology for as long as they possibly
can. Anyone who develops a
_product which allows customers to
increase system performance with-
out redesigning the system with
fancy new technology has got to be
on the right track, and that is just
what the Japanese are doing.

The V-20 and V-30 have been
designed to tackle a mass market
from day 1 of their launch, and in
particular the market for portable
personal computers of the type
which provide the power of an IBM
PC in a lap-sized package. Using
one of the two new low-power
CMOS microprocessors for NEC,
designers can now put together
lap computers of unprecedented
power. They will outperform the
full-sized machine for most appli-
cations, while retaining full soft-
ware compatibility.

Compatibility is the watchword

PRACTICAL COMPUTING July 1985

of the V-20 and V-30 design. NEC
has extended the concept to
include even direct software com-
patibility with the 8080 eight-bit
microptocessor, which Intel buried
years ago and for which it provided
only token compatibility on its
own 8086 and 8088 16-bitters.

The significance of the 8080 is
that CP/M was written around it,
and a future lap computer based
on the NEC chips could utilise not
only the extensive range of MS-
DOS 16-bit software, but also the
even bigger range of CP/M appli-
cations when required. This repre-
sents the linking together of two
software generations, a feat which
has hitherto been impossible on a
single machine unless two separate
microprocessors were employed in
the design.

The V-20 and V-30, like their
Intel counterparts, use internal
16-bit data paths and a 20-bit

-external address bus. Also like
their Intel cousins, they differ in
their external data bus widths:
eight bits for the V-20 and 16 bits
for the V-30. Apart from that
fundamental difference, the two
NEC devices are identical and will
run the same software without
modification. They will also drop
straight into sockets normally
occupied by corresponding Intel-
type microprocessors and  will
bestow some useful advantages
even in that restricting setting.

For a start they have an
expanded set of basic instructions
and many enhanced versions of
original instructions. Together
they will substantially increase the
petformance of any new software
written to take advantage of them.
Even when old software written for
the 8086 family is run, improve-
ments in execution time of
between 5 percent and 50 percent
can be expected thanks to a re-
design of the internal architecture
and the replacement of many
functions previously implemented
in microcode with dedicated hard-
ware.

A microcode implementation is
fine when a microprocessor is first
introduced because it simplifies
the chip-design task and provides a
means by which any initial prob-
lems can be rectified. Design bugs

Today’s desk-top power — soon available in a lap-top package?

can usually be cured simply by
changing the microcode ROM
data, a much less expensive process
than that needed to change the
intrinsic chip layout and inter-
connections.

Unfortunately the microcode
approach sometimes gives flexi-
bility and simplicity at the expense
of operating speed, a factor which
has already been demonstrated by
the relatively slow pace of the
microcoded 8086 and 68000
designs when compared with the
high-speed random-logic Z-8000
from Zilog.

NEC has not dispensed with
microcode entirely, however; if it
had, it would not now face a law-
suit from Intel. Instead NEC has
simply replaced speed-critical
functions previously performed in
microcode with a direct hardware
implementation. A prime target
for the designers was'a reduction in
the number of clock cycles needed
for key instructions. One way this
has been achieved is by the incor-
poration of a second internal
16-bit data bus.

New temporary data and
address registers have also been
selectively incorporated to reduce
the time wasted in data shuffling
with eatlier designs. One result of
this is a much faster response to
Call and Branch instructions.

EXECUTION

To speed up the time-critical
multiplication and division
instructions, a dedicated hardware
shifter and loop counter has been
provided so that an addition, shift,
decrement and carry check, can all
be performed within one clock
cycle. Further execution advan-
tages are provided by a hardware
effective-address generator which
will carry out summation of the
various address components in a
maximum of two clock cycles,
regardless of the addressing mode.

Quite apart from the enhance-
ments achieved by architectural
improvements, the V-20 and V-30
also have an array of new and
modified instructions available
which should prove attractive to all
software buffs. A comprehensive
new range of bit set, test, clear and
complement instructions makes

BY RAY COLES

PORTABLE
PC
POWER

Compatibility with
both the 8086 and the
8080 promises an
unprecedented degree
of ready-written

software for NEC’s new
CMOS CPU chips.

the manipulation of bit variables
much easier. This is a particularly
useful fearure for graphics applica-
tions, for which the tedious use of
logic masking used to be the norm.

Everyone knows about the
hilarious rounding etrors often
introduced by software that relies
on binary arithmetic internally,
with a swift conversion to decimal
before output. The best cure for
this sort of nonsense is to perform
all arithmetic using the binary-
coded decimal (BCD) notation of
four bits per decimal digit. To
encourage this approach the NEC
family considerably extends the
limited 8086 set of BCD opera-
tions to include two new BCD
Rotate instructions and the ability
to add, subtract and compare BCD
strings up to 254 digits long using
a single instruction.

Other new instructions provide
some very useful facilities for the
support of high-level languages,
including an array index bounds
check and the Prepare and Dispose
instructions, which allocate and
retricve nested stack levels for
global variable teferencing. There
are even a pair of instructions
which will cause repetition of the
following instructions until the
Carry flag is either set or cleared.

Finally, the V-20 and V-30 can
operate in the different modes:
native mode, 8080 mode, and
standby mode in which power con-
sumption is reduced by 90 percent.
With one of these and a megabit of
CMOS RAM on your lap, who
needs the office computer?
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Word Processing FORTRAN Compiler for MSDOS ___ ___ by MicraSoft
WORDSTAR2000 _by MicroPro F FORTRAN Compiler for CP/M-80 _ _ by MicroSoft
WORDSTAR_____~ pbyMicroPro Z PU1-80 Compiter for CP/M-BO by Digital Research
MAILMERGE option for Wordstar by MicroPro PUL/-86 Compiler for CP/M-86 & IBM-PC by Digitat Research
WORDSTAR/MAILMERGE Combo ____ by MicroPro PASCAL MT + for CP/M-80_ _ by Digital Research
SPELLSTAR Wordstar Spelling PASCALMT + 86 CP/M-86 _ by Digital Research
Checker____~ byMicroPro PASCAL MT + 86 (IBM-PC) _ _ by Digital Research
STAR INDEX (Indexing for PASCAL Compiler for MSDOS — byMicroSoft
Wordstar)_____________byMicroPro PRO-PASCAL Cornpiler CP/M-80 (Z80) _ by Praspero
WORDSTAR Professional ... — by MicroPro PRO-PASCAL Compiter CP/M-86 MSDOS (PC) by Prospero
Audio Tralning Tapes for . PRO-FORTRAN _ by Prospero
Wordstar________ bySoundTraining MACRO-80 ASSEMBLER for CP/M-80 by MicroSoft
SUPERWRITER - by Sorcim MACRO ASSEMBLER for MSDOS _ _ by MicroSoft
EASYWRITER(IBM-PC) _________ bylUS. ASSEMBLER plus tools for CP/M-80/86 by Digital Research
EASYSPELLER (IBM-PC) _ — _bylUS. CISCOBOL. by Microfocus
WORD _______byMucroSoft E LEVEL 1l COBOL for MSDOS PCDOS _ _ by Microfocus
WORDwWithMOUSE_____ ____byMicroSoft M2C BASIC {transiate MBASIC to

CBASIC) __ ____ byDigital Research
Communications SUPERCALC 3 Spreadsheet ___ __ by Sorcim ECO-CC Compiler for CPIM80 _ by EcoSoft
MOVE-IT Communications for CP/M-80 __ by Woolf Software EASYPLANNER Spreadsheet (IBM- PC), - _bylLUS.
MOVE-IT Communications for IBM-PC __ by Woolf Software Utilities and Programming Aids
BSTAM Inter Micro Comms Miscellaneous ACCESS MANAGER for CP/M-80._ by Digital Research
32%?(’%86' ”Cw—' — :y Byrom Software  gTaARBURST System ntegration_____byMicraPro  ACCESS MANAGER for CP/M-86, .
erminal Monitoring System) — by Byrom Software )| ESTONE Project Planning (CPA) by Organic Software & 1BM-PC _ _______byDigital Research
FLIGHT SIMULATOR Game _ by MicroSoft  DESPOOL Print Spooler for CP/M-BO___ by Digital Research
Data Base and Data Management FAST GRAPHS Graphics for IBM-PC _ by Innovative S/W DISPLAY MANAGER for CP/M-80 - by Digital Research
dBASE Il Relational Database _ _byAshtonTate  BRAINSTORM (ldeas Processor) byCaxton  DISPLAYMANAGER for CP/M-86 by Digital Research
dBASEMl_—__ byAshtonTate  HARVARD PROJECTMANAGER ____byHarvard Software  CLIP file compression/Winchester Backup — by Keele Codes
FRIDAY Ashton Tate Data Management_____byAshtonTate  GRAPHSTAT 1 (Statistics-Graphics) _ _byHoidene ~ SUPERSORT I for CP/M-80 inc. REL ver _ — by MicroPro
GRAPHICS for dBASE |I/dBASE Il byFox&Geller  GRAPHSTAT 2 (Statistics-Graphics) — __byHoldene  SUPERSORT Il for CP/M-86 & MSDOS -by MicroPro
dUTIL Utility for dBASE I/dBASE I byFox& Geller ~ GRAPHSTAT 3(Statistics-Graphics) _____byHoldene ~ WORDMASTER Screen Text Editor — by MicroPro
QUICKCODE dBASE Code Generator DATAPLOT + Graphics _ __byGrafox  EDIT Text Editor for CP/M-80._ by MicroSoft
Mandii______  pyFox&Geller SORT (Sort Utility) by MicroSoft
EASY FILER(IBM-PC) ______ bylUS. Integrated Packages
DATASTAR Data Entry/Retrieval____________byMicroPro  opgN ACCESS _bySPI Operating Systems
;‘EFP(?SRTTA%T&ZZ@:SE'SEpo:sge?e'ﬂo'- vgz mmgg FRAMEWORK _ — byAshtonTate  Concurrent CP/M-86for IBM-PC-XT ___ by Digital Research
r + Repol L4 D icrol F PO o
CARDBOX{Data Management). .- by Caxton SIDEKICK _ —  byBorland  CP/M-861or IBM-PC-XT _ _ by Digital Research
F‘ TS i Programming Languages Books
Inanciai elling and Spreadshee CBASIC for CP/M-80. _by Digital Research .
CALCSTAR Spreadsheet ____byMicroPro  CBASIC for CP/M-86 . _by Digital Research ;EB?S‘E‘ :lc:(l)': g:;??ma;géa"s b_yiysl\':ltug;o]’:;g
PLANSTAR (Financial Modelling) ____byMicroPro  CBASIC for IBM-PC _ —byDigitalResearch  pyERyMAN'S DATABASE PRIMER -byAsmonTale
MULTIPLAN Electronic Worksheet . by MicroSoft CBASIC Compiler for CP/M-80 _ _by Digital Research THROUGH THE MICROMAZE R by Ashton Tate
A e e -Dy Sorcim - CBASIC Compiler for CP/M-86 dBASE I FOREVERY BUSINESS by Ashton Tate
SUPERCALC2S eet by Sorcim &IBM-PC_______ _____byDigital Research THE REFERENCE ENCYCLOPAEImEIBM
BASIC Interpreter !o(v: gP/M £ — by micmggfé Personal Computet by Ashton Tate
BASIC Compiler for CP/M-80. _by Micro!
BASIC Interpreter for MSDOS by MicroSoft DATA MANAGEMENT FOR PROFESSIONALS by Ashton Tate
BASIC Compiter for MSDOS ______ __ by MicroSoft
Business BASIC for MSDOS _ by MicroSoft RlNG THE SOF‘"JNE
CCompiler for CP/M-86 PCOOS by Digital Research
C Compiler for MSDOS __ ____by MicroSoft
COBOL Compifer for MSDOS pavecoll Grantham (0476) 860171
COBOL Compiler for CP/M-80 by MicroSoft
All products are supplied complete with full
originator's documentation
ﬂ ' Q Please send large s.a.e. for full details
o m

SOFTWARE "CENTRE

The Soft Option (UK) Ltd. Home Farm House Colsterworth
Grantham Lincolnshire NG33 SHZ Tel: Grantham (0476) 860171
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s

ven the most experienced

programmers have, at some

point in their career,
managed to make a gooey mess out
of what should have been a fairly
simple program. Sometimes a
program starts life as a straight-
forward piece of code, but gradu-
ally gets amended and enhanced
until it becomes such a tangle that
further changes are impossible. If
you have ever faced this situation,
you might be wondering how it is
that very complex software pack-
ages are successfully written and
maintained by large teams of pro-
grammers working over many
years.

One answer is a technique called
modular programing. It is not a
wonder new system that claims to
change your life. It is simply a
method of breaking a large job
into manageable chunks. If you are
a teasonably tidy and well-
organised programmer, the
chances are that you already apply
at least some of the principles of
modular programming without
realising they had a name.

The basic idea is to divide a pro-
gram into a number of self-
contained functional units. These
units, or modules, form a hier-
archy, getting progressively more
detailed. For example, a payroll
program might have a module for
calcularing tax, which in turn calls
a module to determine the tax
rate, which in turn calls a table
look-up routine. Each module can
hide details of its operation from
the rest of the program, thereby
making the whole thing clearer
and easier to modify later.

What a module looks like will
depend on the language. It might
be a procedure in Pascal, a func-
tton in C, a subroutine in Basic, or
a section in Cobol. But modular
programming is far more than a
way of organising your code. To be

Figure 2. Module dependency chart.

Figure 1. Partial pseudo-code for the lubel-printing program.

MAIN FLOW
Initialise

While the input file is not at end-of-file ;
Read the next record and extract the required fields

If not end-of-file

Process the record

Closedown
INITIALISE

Sign-on message

Initialise variables

Open input file

Get selection criteria from user
Set previous region to impossible value (1o force a region
change on the first record)

PROCESS THE RECORD

Check record against criteria
If record agrees with criteria

If change of region

Set up header label
Output the label

Set up address label
Output the label
Update tabel count
CLOSEDOWN
Set up end-of-run label
Output the label
Print the label buffer
Close file
OUTPUT THE LABEL

If already four labels in the buffer

Print the label buffer

Add current label to the buffer

used properly, every aspect of the
program, from basic design to final
testing, must be geared to its
modular structure.

There are two ways of achieving
this, often called the top-down

.and bottom-up approaches. In

spite of the apparent contradiction
in their names, these (wo
approaches have a lot in common,
and many devotees of modular
programming end up using a com-
bination of the two.

With top-down programming,
you start with the big picture. You
design, code and test the overall
logic of the program, postponing

detailed decisions until later. You
then tackle each level down in
turn. Every test run is a test of the
main program plus all lower-level
routines written so far. Where a
module does not yet exist, you
insert a dummy routine which
simply returns a constant value or
prints a message so that you can
_satisfy yourself thar the program
has reached the correct point.
Bottom-up programming, on
the other hand, starts at the lowest
level. You first write the modules
that perform the basic functions,
like editing dates or checking for
valid file names. To test these

Main
flow

BA BB [ BC | o |
o Read record Pracess
Initialise and extract the Closedown
fields record
CA CB I CcC ‘ cD CE I CF
Sign-on Open Get Check Output Close
messoge '?FI’U' selection record label file
e criterio against
criterio
DA DB DC
Check Screen Print the
directory editing label
routine buffer

PRACTICAL COMPUTING July 1985
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BREAKIT
UP

How modular
programming methods
prevent large jobs
becoming a tangled
mess of code.

routines, you have to construct a
test rig of a simple one-time
program which passes parameters
to the module and displays the
result. The tested modules are
then slotted together to build
higher-level routines, ending with
the complete program.

The bottom-up approach comes
into its own with languages that
allow separate compilation of pro-
cedures or subroutines. Common
functions can then be held in a
library and pressed into service by
any program that needs them. Pro-
vided that their calling sequence is
straightforward and not specific to
one application, such modules
become virtually an extension of
the language. However, while
highly desirable, separate com-
pilation is not a prerequisite of
modular programming.

For example, suppose that you
are asked to write a program for
printing address labels from a file
which is in regional sequence. At
each change of region, you must
output a header label showing the
name of the following region.
Another label must be printed at
the very end to show the toral
number of labels in the run. The
user also wants to be able to select
names for printing according to
various criteria. Finally, the labels
must be printed four-up.

A few points need watching.
Because of the need to hold four
addresses in a buffer before they
can be printed, the flow of the
program is different according to
whether or not a change of region
causes the buffer to be full. The
same applies to the end-of-run
label. You must also allow for the
case where the first label of a new
region, of even an entire region, is

“not processed because it fails to
{continued on next page}
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{continued from previous page)

meet the user’s criteria. Without
modular programming, this
apparently straightfoward pro-
gram could end up being quite
tricky.

Using the top-down method,
you can easily arrive at the main
flow of control. This is described in
pseudo-code in figure 1. The terse
phrase ‘‘process the record’” covers
the testing of selection criteria, the
handling of changes of region, and
the actual output of the labels,
these tasks all being candidates for
lower-level routines.

When you are designing the
program, a module dependency
chart like the one in figure 2 might
be useful. Unlike a flowchart, its
aim is to document the relation-
ship between modules, rather than
the flow of the program. Cross-
reference tables, as in figure 3, also
come in handy. If you subse-
quently need to make a funda-
mental change to the module, the
table provides a quick way of
finding all the routines which
interact with it.

Another useful item of docu-
mentation is the module specifi-
cation sheet. This is a short write-
up describing the module’s
function and its interface with
higher-level code. It would list
such details as the calling
sequence, parameters, returned

Figure 3. Module cross-reference table.

C*_I_MJ‘BA

8C J BD
1

r
o
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A
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m
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A N S

DC : J

v

v I v
L= —J

values, use of global variables,
hardware-dependent features, and
the effect of the moduie on the
computer’s screen. A document
like this is especially important
when more than one person is
working on the same program.
The beauty of the modular
approach is that modules do not
need to know anything about the
workings of other modules. In the
label program, the details of the
selection criteria dialogue — the
screen layout, use of control keys
for editing, validation of the user’s
entries, etc. — are of concern only
to one module. You could post-
pone wriring this and continue

Sirton manufacture and sell a wide range of S100 and VME orientated
components for the benefit of OEM organisations and end users.

Boards

Sirton’s range comprises single board computers, 8 bit and 16 bit CPUs
RAM, EPROM, {/O and A/D boards, video and clock boards, hard and
tloppy disk controllers, plus miscellaneous accessories.

Enclosures

Manufactured in a range of slzes and with different front end styles, these
enclosures incorporate card cages, disk drive mounts and power supply.

Variations cover mini desk top, desk top and rack mount units with or

without disk drive cut out.

All items are backed by Sirton’s full technical support service plus our
facility to assemble components to customers specific requirements.
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with the rest of the program, or
you could give this one routine to a
colleague to code and test inde-
pendently.

In the same way, modules that
print the various types of labels can
ignore the details of the four-up
buffer. They simply despatch their
data to the outpur label procedure,
which does not know or care what
type of label it is being asked 10
deal with. If the user later changed
10 two-up labels, only one module
would need altering.

Note that although the Print
Label Buffer routine is mainly
invoked by Output Label, it is also
called by Closedown to flush the

buffer. Some programmers do not
like to see the tree-like structure of
a program spoilt by allowing calls
o skip a level, but you could
always insert an extra module at
the intermediate level that does
nothing but pass control to the
next level down.

That said, a module should not
be allowed to make calls to others
on the same level or on higher
ones, and it should always return
control to the calling module, at
the statement immediately follow-
ing the call. There are a few occa-
sions when this rule could be
relaxed, such as for calling a rou-
tine which processes a fatal error
and returns control to the oper-
ating systems.

Ideally, every module should
have just one entry point and one
exit point, these being the first and
last physical lines of code respec-
tively. The same should be true of
the program as a whole. The inter-
face between modules should be as
simple as possible, with all para-
meters clearly defined and docu-
mented.

Above all, a module should be
self-contained. It should concen-
trate on one job only, and when it
has finished its work it should
leave data areas, screen, etc., in a
known state. There should be no
side-effects in other parts of the
program. P(]

cirFnn
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computer systems

Sirton Computer Systems Ltd,

7 Greenlea Park, Prince George's Road,
London SW19 2PT

Tel: 01-640 6931

PRECISION MADE IN BRITAIN
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“BUSINESS SYSTEMS LTD

230 Tottenham Court Road, London W1P 9AE. Telephone: 01-636
7142/4102

; )
for a business system?

elp you-
Letush o!)r for expert

Looking

.I'S‘ { X 1 B R %
i ‘hed{:mbeomble price. £ R T i

Come
advice an

| — e
.'s’[apl'lCO[xnownH . SPECIAL

1}} |10MB WINCHESTER™ RN, IBM COMPATIBLE :
/ ONLY £2195+VAT! [T A | SANYO 550. IBM

=] PLUS ' | Features dual 360K disk %;OMPATIBLE -,

* FREE Monitor ~ drive, 256K Ram. 550

(I-'SI\:nge\rAﬁ:g%rocessor Full IBM Colour Grahpics,

* FREE Spreadsheet e (ipcluding IBM Compatible
{Supercalc) ‘ ‘ Video Board and GW Basic).
* FREE Super Planner o MSDOS 2.11. Wordstar and Calcstar.
INTEGRATED ACCOUNTS PACKAGE e FREE Hi-Res Green Monitor

FREE Invoicing
FREE Stock Control Runs Lotus 123 etc

FREE Sales Ledger £895+ VAT

FREE Purchase Ledger

FREE Nominal Ledger Limited stock.

FREE Payroll Offer applicable only
FREE Mailing List | while stocks last.

o
oy /
. i e,

SANYO 550 GALAXY BARGAINS

WITH 2x800KB SANYO with TOMB

FLOPPY DISC & | Winchester 360K floppy, 256K

ONLY £795+VAT! 1] Ram, MSDOS 2.11, Wordstar &

=TT WS || Calestar and Monochrome Monitor
) PLUS T o £1495+ VAT

Includes 256K Ram and MSDOS 2.11 e SANYO 775/10MX

FREE Monitor (Philips V7001) "
FREE ch);:ig:ocels;or (Wordstar) SPECIAL OFFER PLUS FREE

i INTEGRATED
FREE Spreadsheet{Calcstar) The portable Sanyo with
FREE Invoicing 10MB Winchester disk. AP%%%RETES

FREE Stock Control Twin 360K floppies, 256K WITH THESE

FREE Sales Ledger Integrated
FREE Purchase Ledger | Accounts | I8 g | Ram, MSDOS 2.1, Integral SYSTEMS

FREE Mol (el g [T 9 train, FREE SOFTWARE, FREE
Qayro
FREE Mczliling List g(z):%UfVP:{NTER

TRAINING
CAN BE We also stock a wide range of Printers, Monitors, Disc
PROVIDED ON Drives and Software Packages, plus many other : MAINTENANCE

ALL SYSTEMS ) Computer 'Syst i i
| _ puter Systems at bargain prices. CONTRACTS
SUPPLIED SICHEIE] Nond & AVAILABLE

. [ ] r

OPENING HOURS MON-SAT 9AM-6PM ra

MAIL ORDERS TO: West One Galaxy Business Systems Ltd, Lo
230 Tottenham Court Road, London, W1

Cheques payable to: West One Galaxy Business Systems Ltd.




SOLVENT ABUSE?

FACT. Solventscandamage g ACT. PRO-GUARD usesno
your disk drive. SolveI;t

FACT: Wet Disks can attract
dust into your disk drive.

FACT.PRO-GUARD disks are
dry.

= EANING !
Bl °F i i

FACT.PRO-GUARD usesa
brand new non-abrasive
material.

FACT.PRO-GUARD istested
and approved by experts.

EUROPEAN & UNITED KINGDOM TRADE
ENQUIRIES WELCOME:

GUARDLINE DISPOSABLES LTD

1 WOLSEY ROAD

HEMEL HEMPSTEAD, HERTS
Telephone: (0442) 56860/47275

PRO GUAR

3} and 5; DRY CLEANING DISKS AVAILABLE NOW

® Circle No. 138

PC SOFTWARE: OVER

40"L DISCOUNT!

Justlook at some of our prices!

DBASE il 290 RRP 550 —47%!
FRAMEWORK 295 RRP 550 —46%!
DBASE I 222 RRP 395 —43%!
WORDSTAR PRO 242 RRP 399 —39%!
SUPERCALC 3.2 219 RRP360 —39%!
LOTUS 1-2-3 265 RRP 430 —38%!
SYMPHONY 385 RRP595 —35%!
MULTIMATE 263 RRP 399 —34%!
MULTIPLAN 129 RRP 190 —32%!
FRIDAY! 125 RRP 175 —28%!

Once you have used a digitizer - the

electronic Input board with stylus or cursor -

you wlill never want to go back to mouse, trackball

or joystick. Digitizing Is so easy and direct, setting you

free from the limitatlons of the keyboard. Choose from the TDS LC range
with sizes for all types of graphic design, CAD/CAM or ‘menu picking’
applications. Standard interface and cable sets iink to the vast majority of
computers,with customized versions from stock forlBM PC and BBC modeis.
As the UK's largest manufacturer of digitizers, it makes sense to get all the

facts from us.Remember advice and service are only a telephone call away.
Send now for our free specification sheets by completing the coupon.

POST TO TERMINAL DISPLAY SYSTEMS LIMITED, - FREEPOST — PHILIPS ROAD,
WHITEBIRK INDUSTRIAL ESTATE, BLACKBURN, LANCS B8B1 5BR
Freepost — No stamp required OR TELEPHONE (0254) 676921
PLEASE SEND ME DETAILS OF YOUR DIGITIZER RANGE.

® Circle No. 139

40

Most popular business micros supported!

Uniike some of our competitors, these prices will be
held until next publication date! (IBM-PC prices
shown excluding VAT)

Call us NOW on 0480 - 53044 for further details!

Elite Computer Systems

40 SAPLEY ROAD - HARTFORD - HUNTINGDON - CAMBS PE18 7YQ

® Circle No. 140
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very week there are up to

120 incidents in Britain

involving hazardous
chemicals. Though many of them
are minor they all present diffi-
culties to the police, fire brigade
and other authorities that have to
deal with them.

A database which came on-line
at the end of last year will
undoubtedly help in many situ-
ations where chemicals and other
hazardous goods aré involved. De-
veloped by Expert Information
Systems (Exis) in conjunction with
Whessoe Technical and Com-
puting Services, the database was

_set up to fill a gap in the chemical
industry.

The database, called Exis 1,

provides information and help on
many chemicals and their products
to carriers of the substances. New
applications for the database soon
presented themselves after it be-
came operational. It is split into six
modules.

Materials Information provides
up-to-date, fully cross-referenc=d
information on regulated sub-
stances — that is, those which have
been given classifications by the
British Government, the European
Communities or the United
Nations. The module named
IMDG Code (AMDT. 21), Medical
First-Aid Guide, Emergency
Schedules contains the Interna-
tional Maritime Dangerous Goods
Code, detailing first-aid proced-

SULPHURIC ACID
SULPHURIC ACID is listed thus

1
FLASH PT; Non-flammable

MATERIALS INFORMATION

* ENTER CHEMICAL OR SUBSTANCE NAME

1 Sulphuric acid, mln? UN No: 1831
2 Sulphuric acnd, more than B85 UN No: 1830
3 Sﬁlaburl: acid, more than 75% but not more than BSZ.
03

4  Sulphuric acid. not less than 40% but not amore than 75%.

UN No: 1830
S Sulphuric acjd, less than 40%. UN No: 1830
& Sulphuric acid, spent. LUN No: 1832
Key option number to continue.
> 1
EXIS Name: SULPHURIC ACID, FUMING
TRANSPORT CLASSIFICATION INFORMATION: UN No: 1831 UN Class: 8
UN Name: SULPHURI C ACID, FUMING
UN Label. CORROSIV UN Sub Risk: 6.1

Cla US Class:

CEFIL TREHCARD No: TEC(R)-10C US DOT Resp Guide No: 39
UK EAC: dWE Haz Id No: 886 US NFPA 704 Symbol:
N Packing Group: I USCG Cargo Compat Sp: (note)
REGS CLASS PROPER SHIPPING NAME
IMDG 8 SULPHURIC ACID. FUMING
ADR 8 It 1{a) ,OLEUM
RID 8 It 1i{a) OLEUM
ADN 8 It 1(a) al_EiiM
C 8 SULPHURIC ACID, FUMING

. NATIONAL REGS CLASS
DT "BLUE ROOK" {as IMDG)
gR ""QPPR LIST" gDRROSIVE SURSTANCE
BWR "GREEN ROOK" 8 GROUP 2
Key 1 for PROPERTY DATA.
> 1
EXIS NAME: SULPHUR]C ACID
FORMULA: H2S0: REL MOL MASS: 98.1
DESC AT RHBIENT Colourless, oily liquid. Corrosive. Odourless.
DE:SITV. (20’(:) 1.84 kg/1 VAP DFNS (Atr=1): I.40
M

> SULPHURIC ACID

B.P.: 338°C
CRITICAL TEHP:

ures for treatment of casualties
and action which should be taken
in case of emergency.

Chemdata is linked to the U.K.
National Chemical Emergency
Centre database at Harwell for
first-strike land-based chemical
incident response. Hazardous
Cargo Contacts is an International
listing of addresses and telephone
numbers for National Competent
Authorities, port authorities,
training establishments, trade
associations and inspection estab-
lishments. The Air Transport
module details international air-
transport regulations, with rele-
vant informaticn for the
ICAO/IATA transition period.
Finally, ADX Codes provides
European road regulations.

With all these resources avail-
able, a user can find extremely de-
tailed information on almost any
chemical. I did a search for fuming
sulphuric acid, sometimes called
oleum. The printout shows part of
the results Exis-1 produced from its
various modules. Already, some
police forces are experimenting
with the setvice. Valuable time will
be saved when they can get
information direct from Exis,
rather than having to wait for a
chemical expert to arrive at the
scene of an incident.

Further details are available
from Exis Limited, 38 Tavistock
Sureet, London WC2E 7PB. Tele-
phone: 01-240 0837. Exis has a
minimum annual charge of £250.

BY BEN K

HAZCHEM
-DANGER!

Information on
dangerous
chemicals is
available on-line
from Exis-1. It
could save lives.

The hourly charge of all modules,
except for Materials Information,
is £40, the Material Information
module costs £75 per hour. High-
use discounts are available.

@I can be contacted via Snail
Mail c/o Practical Computing, ot
electronically on Telecom Gold
84:TCCO51, or Prestel mailbox
919993567. Practical Computing
is on Telecom Gold 81:JET727;
the Editor is on 83:JNL020.

CHEMDATA

3 ENTER CHEMICAL OR SUBSTANCE NAME
SULPHURIC ACID, FUMING
UK EAC : 4uWE UN NO:
ADR/RID

1831

PROTECTION:

UN CLASS: 8.0

-XB$$ HIGHLY CORROSIVE SUBSTANCE, TOXIC, REACTS DANGEROUSLY WITH
WATER

> OLEUM

TREMCARD: 10C

AUTOIGNITION TEMP: Non-flammable FLAM LIMIT: Non-fIammable

VAP PRES
{mbar) .
VISCOSITY: (20 °C)
(cP) 257
{cSt)
THERM COND: SP HEAT:
COEFF OF EXP: 0.00056/°C

$EEA&IGUR IN WATER: Sinks and mixes violently! No reaction.
TOXICITY: ODOUR THRESHOLD:

MEDICAL FIRST AID GUIDE

1 General information on health hazards of substance and
secondary MFAG data where relevant.

2 Signs and symptoms.

(Treatment recommendations are printed in the MFAGH.

EMERGENCY SCHEDULE 8-06

Special Emergency Equipment to be carried:
Protective clothing (boots, gloves, coveralls, headgear).
Self-contained breathm? apparatus.
Inert absorbent material (e.g. diatomaceous earth).
Spray nozzles.

Emergency Procedures:
Wear protective clothing and self-contained breathing apparatus
when dealing with SPILLAGE or FIRE.

Emergency Action: On deck:
Spillage: Wash overboard with copious quantities of water from as
far away as practicable.
Fire: If possible remove receptacles likely to be involved or
keep them cool with water.

Emergency Action: Under deck:

.;Exllaqe. Coilect spillage. where practicable, {using inert
sortent material for llqulds) for safe disposal.

~ Fire: Adopt action as for “on deck’

Key 1| for a list of those substances in this schedule for which it
is recommended to TURN SHIP OFF WIND.

—STAVELEY CHEMS LTD

-CHEMICAL PROTECTION SUIT, INCLUDING B.A

-SURSTANCE ATTACKS PROTECTIVE CLOTHING AND EXPOSURE TO HIGH
CONCENTRATIONS SHOULD RE LIMITED TO DURATION OF ONE BA CYL

-WEAR POSITIVE PRESSURE BREATHING APPARATUS RECAUSE OF HIGHLY
TOXIC PROPERTIES OF GASES OR VAPOURS

-ADDITIONAL PERSONAL PROTECTION - CODES A & C

HAZARDS

—EXTREHELY CORRGSIVE

-REACTS VIOLENTLY WI WATER

~CONTACT WITH LIQUID CAUSEQ SKIN BURNS & SEVERE DAMAGE

T0 EYES
~CAN REACT WITH ORGANIC SUBSTANCES
-CAN IGNITE COMBUSTIBLE SUESTANCES

FORM:

-LIGUID

PRECAUTIONS:

—‘-WnID ANY PERSONAL CONTACT
-KEEP UPWIND

-ABCORB IN EARTH OR SAND
-NEVER SPRAY WITH WATER

FIRE: G
-NON-FLAMMARLE
DECONTAMINATION:
-NEUTRALISE WITH SODA ASH, THEN WASH WITH PLENTY OF WATER
Key 1’ for company emergency information service.

1

SULPHURIC ACID, FUMING
(contd.)

Telephone numbers of company emergency information service:

CHESTERFIELD(0246) 7251

-LEATHERS CHEMS ST HELENS(0744)811701
-1SC CHEMS AVONMOUTH (02721823463

-BDH CHEMS PARKSTONE (0202) 74! 5”0

—~1CI ORGANICS HUDDERSFIELD(0484)5138%1
GRANGEMOUTH (0324) 482582

—~HOECHST Uk LTD

HOUNSLOW & HESTON(01 57037712
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45/46 Wychtree Street, ompuPro” PLEASE USE BLOCK CAPITALS
"COIVICEN Campupee
I Swansea,

United Kingdom, SA6 8EX Name
Telephone: (0792) 796000 (Day), Address

(0792) 798337 (24 Hours).
Telex: 48297 Joytel.

London sales office:
2nd floor, Post Code

Avon House,
360-366, Oxford Street,
London W1N 9HA. I
slephone: 01-491-4636
Telex: 28800 Londo. TECHNOLOGY LTD

L-----A_---------------

BEEES UDP

42 ® Circle No. 141 PRACTICAL COMPUTING July 1985



B INTELLIGENT

dvice is a delightful
game invented just over
a decade ago by Alick

Elithorn, an experimental
psychologist. The game combines
the strategic elements of Halma
with the exciting tactics of
draughts.

The game is played on a nine-
by-nine board. Each side has a
number of pieces of its own colour:
one citizen, four priests, four
lawyers and four psychiatrists. At
the start of the game the pieces are
arranged as indicated in the
diagram, where Black’s pieces are
ringed. A player’s move may
consist of a single step, a hop or
series of hops. In a single step a
player may move any one of his
pieces one square horizontally,
vertically or diagonally in the
direction towards his top right-
hand corner. For example, in the
initial position Black could move
his lawyer from el to f1, e2 or f2.

The hopping move is only
slightly more complicated. A
player may make one or more hops
with a piece over pieces of his own
or his opponent’s colour, landing
on an adjacent square to the one
jumped. When the player hops
over an opposing piece, depending
on the types of piece involved he
may be able to capture the
opposing piece and remove it from
the board. This happens when a
psychiatrist hops over a priest,
when a priest hops over a lawyer
and when a lawyer hops over a
psychiatrist. In addition, any of
these pieces can capture the enemy

 citizen, and when that happens
the game is won. The citizen
cannot capture anything.

It is possible for a chain of hops
to be made in one move, and for
more than one enemy piece to be
captured as part of this chain. At
all times the moving piece must
end up neater to its goal square, in
terms of the Manhattan distance,
than it was at the start of the move.
The Manhattan distance is the
vertical plus the horizontal
distance. While en route a piece
may temporarily make a backward
hop so long as its eventual
destination represents an advance
on its starting square.

To win the game a player must
capture his opponent’s citizen, get
his own citizen to his goal square,
or leave his opponent without a
legal move. Since every move is a
forward play in one or more
directions, the game must have a
decisive result and there can never
be a draw.

The inventor’s favourite strategy
commences with the manoeuvre of
his citizen to the f1 square — d9 if
playing White — protected by a
piece on el. The citizen is now
immune from capture. From here

it creeps round the edge of the
board via il and on up to i9. In
order to stop the advance White
will need to keep one piece on i8
and possibly another on 7.

Another strategy is to attack up
the middle, surrounding your
citizen with at least four of your
own pieces on adjacent squares. It
is worth writing your program to
play both strategies, just to give
some variety to the type of game
that you experience when playing
against it.

Your program should rely on a
full-width tree search, and every
variation in the tree should be
examined to the same depth to
ensure that valid comparisons are
made between terminal positions.
Furthermore, all trees should have
even depth, so that the value of the
right to move next does not distort
comparisons between an even-
depth search and an odd-depth
search. There are a number of basic
principles to help the aspiring
Advice player, most of which can
readily be incorporated into your
evaluation function.

Material is possibly the most
important feature of all, and
although the lawyer, priest and
psychologist all start the game as
equals, their value can change
according to how many of each
type are still on the board. Since
only lawyers may capture
psychologists, if you lose all of your
lawyers then your opponent’s
remaining psychologists will be in-
vulnerable throughout the rest of
the game. They may then wander
over the board in whatever way
your opponent chooses, wreaking
havoc in your camp. So a player
should also try to keep a balance of
piece types, and try not to lose all
the pieces of one particular type.

Tty to combine these two aspects
of material into one measure, and
instead of simply adding the
number of pieces of each type on

the boad, subtract the squares of
the numbers of each type that have
been captured. Using this scheme,
the program would give a higher
score for having two lawyers, two
priests and two psychologists, than
for having four of one type and one
of each of the others. The material
feature in the evaluation function
simply compares the amount of
material currently held by each
player.

Mobility is also important.
When counting the number of
legal moves at a player’s disposal,
remember that a piece may
sometimes move to the same
destination square via mote than
one route, and each route must be
counted as a separate move. Also,
a player may stop hopping at a
moment when he could continue
to hop, and this counts as a
separate move.

Just as king safety is important
in chess, so citizen protection is
crucial in Advice. A citizen may
only be lost by a hopping move of
the opponent, so protection is
needed only against those
directions from which a hopping
piece may come. You can consider
the citizen to be potentially
vulnerable from eight different
directions: up, down, left, right,
up and right, up and left, down
and right, down and left. It is
sufficient to be protected in only
one direction out of each pair: the
presence of a protector in the up
direction means that one is not
needed in the down direction and
vice versa.

A citizen on an edge square is
already protected in three of the
four pairs of directions by the edge
of the board itself, whereas a
citizen that is not on an edge
square requires protection in all
four pairs. You could measure the
safety of your citizen by counting
the number of direction pairs in
which it is protected: 0, 1, 2, 3 or

Black’s goal square
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White's goal square

FAVMLIOS

ADVICE

Priests, lawyers and
psychiatrists all have
a part to play in this
amalgam of
draughts and halma.

4. Squaring these numbers
emphasises the value of total
protection.

The citizen plays a doubly
important role in determining the
outcome of the game. A player
may win by advancing his citizen
to his goal square, or he may lose
the game by allowing his citizen to
be captured. Therefore it is
important to keep the location of
your citizen flexible, so that it can
be switched quickly from one side
of the board to the other. In this
sense the sides of the board are the
two halves separated by the
diagonal running from the bottom
left-hand corner to the top right.
Parallel to this a1-i9 diagonal there
are 16 other diagonals, eight on
either side: b1-i8, c1-i7, d1-i6,
.. . etc. on one side, and a2-h9,
a3-g9, a4-f9, . . . etc. on the other
side. You can consider each of
these 16 diagonals to be a certain
distance from the al-9i line. A
suitable measure of flexibility for
the citizen might be the sum of the
two greatest distances from al-9i
that the citizen can go on its next
move. For example, if the citizen
could go as far to the right as f1,
which is five diagonals to the right
of a1-i9, and as far to the left as b4,
which is two diagonals to the left of
al-i9, then its flexibility measure
would be 7. The bigger this
number, the easier it is for the
citizen to dash from one side of the
board to the other.

A computer Advice tournament
is being planned, details of which
will be given in a future issue of the
Advice newsletter, but I can tell
you now that a four-figure sum
will be offered as the first prize.
The Advice newsletter and the
game can be obtained from Game
Advice, 1 Holmes Road, London
NWS5. The game itself costs
around £5 and can also be found in
most good games shops. P(]
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LOWEST PRICES IN

CAMEL PRODUCTS

PO LYPR' NT forSpectrum

... The interface which likes to say. .. Ja and &
Oui and Si & of course YES! A Spectrum Cen- MATRIX PRINTERS

tronics lntel_'face unit with up to 8 'sets of B8 Mannesman Tally @ NEC Pinwriter 8 OKI Microline @ Epson ® Digital
characters displayed on screen, as per interna- Dataproducts Paper Tigers. NEW! Smith Corona

tional set in EPSON FXZ80 printer. Printer
driver also in EPROM. LETTER QUALITY AND LINE PRINTERS

POLYPRINT from Silicon City ) Uchida m Dyneer m Brother 8 NEC Spinwriter 8 Dataproducts full range

EPROM PROGRAMMERS VDUs AND MONITORS

BB-PROM for the BBC, With fast pgm’g, Vpp generator, ZIF socket, S/warc in SWR Wyse 8 Televideo 8 Tatung 8 Digital @ Hazeltine 8 Dyneer

ROM incl. For 2764,27128 EPROMs
e GRAPH PLOTTERS
Hewlett-Packard ® Gould

A uqiqpely
sophisticated PLUS A FULL RANGE OF COMPUTER FURNITURE

EPROM
PROGRAMMER

Eprom programmer for the 251b, N
271b/32/32A/64/64A/128/128A, S8 M0 G I
Yntel” Check. Read, Program & e
verify all or part of Eprom. W =i

So immensely user friendly you'll WHICK TASK DO YOU WISH 10 00
hardly need the manual. X) READ THE COMTENTS OF EPROM WTO
Designed for the beginner but
includes a single key entry route
for the professional. Supplied as 1) VERIFY THAT EPROM OATA IS THE SAME
firmware, the m/c driver routine O'SSOIG:TRAM RTO RESTART'
alone is worth more than the

PRV ABRA OEDORN VBEG
price of BLOPROM-SP. No D ron ™ Fag
Personality Cards, or TOP-LINE CHO'CE/BOTTW'UNE PRICES

other additions, just a Spectrum, Several inbuilt safety features. On- g i
Board Vpp generation. 28pin ZIF secket, Cabled vonnoctor and Mancos Camputers, Unit 3,Alt;ony Road Trading Estate, Manchester M21 1BH

extender plug. ABS case. £89.95

PRINT-SP

PROMER 81 S

RAM
'f) BLOW AN EPROM WITH OATA FROM
RAM

PROMER 81

® Circle No. 143

AT LASTI for the Spectrum user. Put your programs, utilities, Assemblers into
EPROMS for instant load from the unique ROM-SP

e /”";'//"'l"”‘/Il:"l/Allp P a I‘| eZ -V 0 u S
"’/i,'f'l,."’./,:/;' "/I','n,'!'” Tick-Tack?
!

, the new way to communijcate across
ROM-SP T ) language barriers

Ingenious unit for Spectrum, with 2X28 pin sockets and a Reset button allows
up to 16K of Basic or M/C program to RUN or LOAD instantly from
E‘;’ROMS. Cabled connector and full extender card. NOTE: Does not disable ,
Sinclair ROM. £29.95 l/""l'//’""l

=
o
o
a.
i
=
-l
>
=

.f,, 15 @ unique letter-building system

BLOPROM-SP

PROMER-SP for Spect afi bl " A

A brand new Spectrum programmer for 2764/128. Zero insertion (f)(:'rceps%ccl(r(:.'?z Il’l;.l'” 'f’/,'l l//"/llr"// based on COded bu 1 Id | ng 1 b|OCkS
software on tape. £29.95 it

PROMER 81-S for Spect

The \ée populfln(r PE}OMER-SI for the ZX81 has been adapted to the pectl;lllJTI // ,,# ,,. /// enables VOU tO Send |etter5, telexeS
and the price kept low. ROM-81 o I”’ e oy fn. P P

Provides two 24 pin sockets for up to 8K of EPROM memory in the 8-16K area. ’”'//.l"’ '{{{/’; Z‘//,/,[”// and messa ges aUtomatlca I ly n

N

Can use 2516/32 or 2716/32 £1495 foreign languages

PROMER-81
A low cost reliable programmer for 2516/32, 2716/32 EPROMS. Requires . q 0 5 o s
4XPP3 batteries T4 /m":,//.,,:' i 1S available in 20 languages including

g
DHOBI 1 UV ERASER Whadl o A i
Compact. Mains powered. Safe. Fully cased, Up to 3 EPROMS, £18.95 Wi et Chinese, Japanese a nd Arabic
DHOBI 2 With automatic timer £2295
CRAMIC-SP NEW for Spectrum
Ingenious software paged 16K non-volatile CMOS RAM to co-exist in the same

:I//,//can be supplied for most business

7

!

i // s

1l ey
/l/l-ll’ sl

I8 JINWVHI

area as Spectrum ROM, Easy storage and retrieval of BASIC, M/C or DATA 'l’/,' /4'//:,’."/’ ’ mICFOS an d Word - DrOCGSSO rs
on a 48K Spectrum £89.95 ¥
PRINT-SP for S .
Ce]r;(t’;onicftlnwrface with standard centronics Cable. Software onotl;apg.) e%:;lgé " //,,,'/I,/[,"";) A /’I“ is easy to |earn a nd fu n to use — an d
gt : i helps you master the language

NIKE POWER BUFFERS for Spectrum/ZX81/ATMOS
Software on tape. See also Polyprint £17.35

DREAMSI . ZX81 developed and produced by
64K Rampack with link options to disable 0-8-16K. P]usaZSmePROMsigg's;; DaVld Sephton, Primrose PUbIIShIng

for 2716, 2732/2764 and 27128,
distributed by:

MEMIC-81 for ZX81
4K CMOS RAM with lithium battery. Easy SAVEing, 10yt storage and iniszgt.an
GCC (Cambridge) Limited
B H UK. VAT extra. No VAT on exports P+P UK Free @ 66 High Street, Sawston, Cambridge CB2 4BG

POLYPRINT

dS HIWOHd

retrieval of programs. .95
g Europe +5% — Overseas +10% TLX 81574 CML Telephone: Cambridge (0223) 835330/834641
Cambridge Microelectronics. One Milton Road. Telex: 81594 SAWCOM

Camtrge Microeteciromes {id, Ore Miton Ro. Cambrdge (84 1Y el 102231 314814

® Circle No. 142 ® Circle No. 144
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The Microway Express range of printer
buffers and interface adaptors from Interface
Systems by-pass all the old printer problems.

Like red signals in front of your workload
when the printer's working. Or the fact that
your micro can only go to one type of printer
destination.

With one of our adaptors, though
Centronics, R5232 and IEEE can all be stops on
your line. If you need to make use of different
printers or upgrade your present one, you
don’t have to spend a fortune in new
equipment or hardware modifications.

And Microway Express buffers make
better use of your time - taking text from your

micro when it's ready to print. From 16K to a
massive 272K they're ideal for mailing lists or
long reports - you won't have to wait any
more for printing to finish before you carry on
working. And we even have buffered units
which allow more than one computer to talk
to the same printer — without any waiting!

Microway Express equipment is astonish -
ingly low in price.

Adaptors start from just £89, buffers from
as little as £140 (the basic 16K version) — and
combined adaptor/buffers cost no more.

Naturally, we back up every buffer and
adaptor with a full warranty - and advice on
the best unit for your system.

Whatever your printer hold-up, Interface
Systems have a Microway solution for it. Call
us today.

R

PRACTICAL COMPUTING July 1985

Interface House, |17 Eversley Rd, Bexhill-on Sea, Sussex TN40 |HA. Tel: (0424) 225683.
Northern Dealer, Interface Systems (Derby), Norman House, Heritage Gate, Derby DE| I1DD. Tel: (0332) 364303.
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Space-sa

THE APOLLO RANGE-

STYLISH DESKS

TO SAVE YOU SPACE AND M€

® Circle No. 146

DISKETT

at unbeatable prices

OLlYMPIC==

COMPUTER MEDIA SPECIALISTS

LOW LOW PRICES 5% DISKETTES
SSDD DSDD ssaD DpSap
C.D.C. 15.00 19.00 22.00 24.85
Verbatim 18.00 22.80 22.50 28.00
Nashua 18.00 21.50 23.00 24.75
Dysan 19.50 27.50 27.50 34.00

Memorex 20.00 27.50 27.50 33.50

Prices per box of ten inclusive carriage UK and VAT

SUMMER SPECIAL — FREE LIBRARY BOX
All orders received by 31 August, 1385
Official Orders from Educational and Gove Departments Accepted.
Trade and Export Enquiries Welcome.

For complete list of Computer Media Products, eg Diskettes, Disc Packs,
Magnetic Tapes, Printer and Electronic Typewriter Ribbons, Listing Paper
and Accessories. Write, phone or telex

BOSTON ROAD, BEAUMONT LEYS, LEICESTER. LE4 1AA
vmplt— Telephone: (0533} 358399 - Telex: 342208 (LYMPIC G}
—H 43 NEW OXFORD STREET, LONDON WCIA 1BH, ENGLAND

Telephone: 01-240 8828 Telex: 291088 MARINE G

To- OLYMPIC SYSTEMS 428oston Rd.Beaumont Leys, Leicester LE4 1AA
Please Supply Boxes, Type
inc carriage and VAT

| enclose Cheque/PO for £
Name Signature
Address

Post Code

® Circle No. 147
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furniture
accommod

The Apolio business desk range from
Opus Supplies brings a little high-style
into the hi-tech age. But, with prices that
start at only £100, these are desks
designed to suit your computer system
and your pocket.

Smart, modern, appearance combined
with robust construction and practical
styling ensures that Apolio desks will fit
into any working environment; office or
laboratory, classroom or sales area.

Sturdy steel underframes support

shelving with scratch-resistant surfaces.
The top shelf has sufficient room for a
monitor and printer while below the lower
desk top will accommodate your computer,
‘hard or floppy disc drive and software.

You can choose left or right handed
drawers for extra storage and all Apoilo
desk units are equipped with lockable
castors.

Generous dealer, government and
education discounts are available.

P rcrcccccomnm-——

1 To: Opus Supplies Limited, 55 Ormside Way,
i Holmethorpe industriat Estate, Redhill, Surrey.

! Please send details and brochure of the
) Apolio business desk range [J (ptease tick)

| or piease send me the address of your
nearest stockists [_] (please tick)

Name_ —1
Addrgss_

Telephone

55 Ormsude Way,
Holmethorpe Industrial
O Estate, Redhill, Surrey.
Opus \uppln.\ Lid TELEPHONE: 0737-65080

o o oy R

WIMBORNE FINANCIAL
SERVICES LIMITED

When we purchased our computer we consulted people
who “know the business’’. When you plan your
financial future shouldn’t you do the same?

We aim to offer a complete financial ptanning service for the
individual and corporate client which includes:

- Portfolio Management; Stocks, Shares and Unit
Trusts:
— Capital Transfer Tax Planning: Pension provision:
- Regular Savings Plans: School Fees planning.
We offer friendly, impartial, professional advice — without
obligation.
Wimborne Financial Setvices Limited
7 The Square
WIMBORNE
Dorset BH21 1JA
(and in London and Harrogate) 0202-889707/880295
Members of the NATIONAL ASSOCIATION OF SECURITY
DEALERS AND {INVESTMENT MANGERS

| would like further information (please tick box/es)
D Portfolio Management

:j Self Employed Pension Plans
B Regular Saving Plans B Directors/Executives Pension Plans

Capital Transfer Tax Planning School Fees Plans

Address:

Daytime Telephone Number: ...

® Circle No. 148
PRACTICAL COMPUTING July 1985



SKC FLOPPY DISKS

We still have vacancies for two more main
distributors to handle our range of popular 514"
and 3v2" floppy disks.

Contact: Mr S Fenner,

SK (Sunkyong) Europe Corporation Ltd.,
Sunkyong House, Springfield Road,

Hayes, Middlesex UB4 OTY.

Telephone: 01-5611200/561 8686.

SK

® Circle No. 149

ChipChat modems are the most versatile and up to date
avalilable at the price. With autoanswer as standard and
intelligent autodial with speed conversion as an option,
ChipChats may be used to access computers and-databases
such as Prestel, Micronet, Homelink and BT Gold
ChipChats support the CCITT V21 protocol: 300/300 baud and
the V23 protocol: 1200/25, 25/1200 and 1200/1200 (haif
duplex). Where local regulations permit, Bell standard operation
may be used for dialling US databases.
ChipChats use the latest technology and provide valuable extra
features such as auto-disconnect to save your telephone bllis,
and speed conversion for operation with 18M PCs, A fuit
complement of LEDs monitor data flow and the status of
handshake lines on the Cannon D-type connector.
ChipChat CC2123A Autoanswer £130.35 (£149.90 inc VAT)
ChipChat CC2123AD Autodial £165.13 (£189.90 inc VAT)
P&P £2.70 + VAT BABT Approval
Applied For

Digisolve Limited, Aire &Calder Works

Cinder Lane, Castleford, West Yorks WF10 1LU
Tel: 0977 513141 Telex: 557661 AGRAM G o=

PAOHBITED FAOM DIRECT OB INDIRECT CONNECTION 10 ANY
TELECOMMUNICATIDN SYSTEM RUN BY BRITISH

DOWNG SO

TELECOMMUNICATIONS ACTION MAY BE TAKEN AGAINST ANYONE

PRACTICAL COMPUTING July 1985
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Il SPECIAL SECTION

PRINTERS

Is this the year of the laser? We look at the
printer market, to see how the dot-matrix
and daisywheel models stand up against
the advance guard of new technology
systems like laser printers.

I HARDWARE

AT-ATTACK!

Two more AT-alikes are due next month,
with samples from Compaq and Kaypro
scheduled for benchtests. We report on
how the ‘‘future standard’’ is shaping up.

I SOFTWARE

WORD
PERFECT

We don’t want to write about yet another
word processor, and you don’t want to read
about one but . . . everyone who tries
Word Perfect 4.0 from Satellite Systemns
throws out WordStar and shouts ‘ “This is
it!”’. Susan Curran reports on the latest
version.

Don’t miss the August issue of

"PRACTICAL
COMPUTING

On sale at W H Smith and all good newsagents after July 10.

Contents may vary due to circumstances beyond our control and are

subject to change without notice.
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Project Planners.
Whatever the problem
put your

When you get your finger (let alone your
hands) on the Macintosh computer and
MICRO PLANNER, remarkable things will
happen.

Even if the nearest you've previously been
to a computer is a space invader, you'll find
yourself immediately in control.

The Macintosh is designed for people who
simplywant to geton with theirwork - instead
of constantly prodding the computer to find
out how it works. In fact it’s so user-friendly
that many people call it “user-cuddly”

MICRO PLANNER helps you get on with
managing projects in a way that'll have you
uttering words like “magic’’ and your boss
wanting one too. It tightens control of every
aspect of project co-ordination: defining
feasible deadlines and showing how to meet
them, establishing overall costs and
indicating the effect of delays; controlling the

use of available resources and smoothing out

workloads for maximum efficiency.

The “mouse” on the Macintosh
means that most of these functions
can be carried out simply by
pointing a finger. Whatever
aspect of project management
-you deal with, the results are
insanely great!

Point yourself in the
right direction

438

finger on it.

immediately

by phoning Sarah.
Ifyou can contain
your excitement, ask her
inascalma voice as possible

to rush you full information on
MICRO PLANNER and give you
up-to-the- minute reports on where to
put your fingers on it.

MICRO PLANNING
SOFTWARE LIMITED

34 High Street, Westbury-on-Trym, Bristol BS9 3DZ. England.
Tel: 0272 509417 Telex: 44220 Comtel Ref. 349

Projects flow bette:
with Micro Planner

@ Circle No. 151



PLEASE NOTE OUR NEW ADDRESS
VISIT OUR NEW SHOW ROOM

MICRONIX ESB-1
32 BIT MULTIUSER COMPUTER

MX3200 System

Two user twin drive system
with 256K RAM
£1300+ VAT
Terminal £ 400 + VAT i
Price includes 0S9/68000
multiuser, multitasking
operating system.

* 68008 8 MHz CPU # 128 RAM (expandable to 256K) # Up to 64K EPROM
1Floppy disk controller for 5%”, 3, 3%" drives *2 RS232 serial ports
* Mounts directly on5% " drive ® 2 x 8 bit parallel ports ® Full debug monitor
with single line assembler and disk loader * Expansion bus * Power
requirement: +5V/1.5A, +12V/100mA, -12V/100mA.

Available as a Bareboard with Monitor ROM and IFL Chip Set £199 + VAT
£228.85 or completely assembled £499 + VAT = £573.85 128K Expansion
Board (recommended for 0S9/68000) £199 + VAT =£228.85 - 059/68000
real time, multitasking, multiuser Operating System (similar to UNIX)
£300+ VAT = £345 C Compiler, BASIC 09, PASCAL and FORTRAN available.
Single User CP/M68K £375+ VAT =£431.25.

IBM PC/XT COMPATIBLE SYSTEMS

Full IBM PCIXT compatibility at low low prices — All systems are fully assembled and
supplied with professional UK keyboard and support either colour or mono display and
graphics {IBM type 320 x 200 colour, 640 x 200 mono) — Super hi-res colour (640 x
400)/mono (720x 348) board optionally available. Systems do not include video monitor
{colour or mono).

Completely assembled systems without video monitor

640K RAM, twin 360K drives, colour/mone board,
108 key UK keyboard
640K RAM, single 360K floppy, 20MB hard disk,

colour/mono board, 108 key UK keyboard..................cooooiiiine only £2360+VAT=£2714

The following boards and peripherals are available to build a system of your choice:
1. IBM PCIXT compatible motherboard (8088 4.77MHz)

only £1360+VAT=1564

128K RAM (RAM expands to 1MB!) and 8 slots...................... £300+VAT=£345.00
1a. IBM PCIXT compatible motherboard (8088 4.77MHz)
640K RAM (RAM expands to 1MB!) and 8 slots....................... £420+VAT=£483.00

2. Colour/graphics adapter 320%200 up to 16

foreground and 8 background colours 640%200

mono graphi .£130+VAT=£149.50
3. Multifunction board with 8K RAM (up to 256K), 2 serial,
1 parallel, clock, ramdisk, printspool £130+VAT=£149.50
Floppy disk controller (up to 4 drives) f BO+VAT=f 92.00
5.25 inch floppy disk drive 320/360K.......................... {each) £110+VAT=£126.50
108 key professional UK keyboard.... £160+VAT=£184.00
83 key keyboard £135.00+VAT= 155.25
Switched mode power supply £120+VAT=£138.00
SYSEEM BOX..o.ooviiiiiiiieeiiiicciciieiet sttt £100+VAT=£115.00
Hi-Res colour/mono board to replace item 2 above
4 colour 640x400, mono 720x348..

CARRIAGE: system £20, system box £15, kb/drive/PSUjboard £5

PERIPHERALS FOR IBM
PC/COMPATIBLES

64K RAM Upgrade — set of 9 x 64K RAM chips..£
256K RAM BOARD — ideal for ERICSSONPC....£
128K RAM Upgrade for IBM PC A/T

set of 9x 128K RAM chips..................... e
256K RAM 150NS (set of 9 x 256K chips)........ i
83 key keyboard...... oc -aboa 135+ VAT=£f 155.25
108 key professional English keyboard .............. 160+ VAT=£f 184.00
20MB half height hard disk + controller.. ..£1000+ VAT =£1150.00
Hi-res colour/mono board, 4 colour 640 x 400.

MONOE/2OIS B orar: . ez v - £ 300+VAT=£f 345.00

W oo~ W B
bl e

£260+VAT=£299.00

18+VAT=£ 20.70
180+ VAT=£ 207.00

81+VAT=f£ 93.15
72+VAT=£ 82.80

™

...£400+VAT=f 460
........................... £100+VAT=£ 115

® Circle No. 154

micronix
computers Ld

THE ERICSSON PC

INCREDIBLE OFFER — COMPARE OUR PRICES BEFORE YOU BUY
ELSEWHERE
FREE 640K RAM UPGRADE WITH ANY ERICSSON SYSTEM

20MB hard disk, 640K RAM, single 360K floppy

Micronix price only...............ooiiiii N £2983 + VAT
{Ericsson PC 5 with 1 x 360K floppy, 1OMB hard disk and only 128K RAM
list price £3183 + VAT — so Micronix gives you 10MB extra free — 640K
RAM free and you save £200 as weII)

PRINTERS

KAGA 81080 column, 160 CPS/27 CPSNLQ........ £245+VAT=£281.75

QUEN DATA daisy wheel 18 CPS....

DISK DRIVES FOR BBC I

Quality half height Japanese drives boxed and supplied with all cables,
formatter disk and DFS manual
MX152A — 400K Single
80 track, double sided, 40/80 track switch.............. £120+VAT=£
MX252A — 800K Twin
80 track, double sided, switched mode PSU,

40/80 track switch................cco.oooilL f260+VAT=£ 299

DISK DRIVE FOR APPLE Il

MX150APL CHINON } height, direct drive £120+VAT=£f 13

DISKETTES

5.25” SSDD 48 TPI, single sided {10)....... £15+VAT=£17.25
51" DSDD 48 TP, double sided (10}..... £18+VAT=£20.70
51" DSQD 96 TPI double sided (10}........................ £23+VAT=£26.45
53" highdensity 77 track for IBM AT (10)............ ...£50+ VAT =£57.50
3.5" single sided (10}............ . - . ..£39+VAT=£44.85
3.56" double sided (10)....................... £49 + VAT=£56.35

METAL ENCLOSURES FOR SYSTEMS

.£260+VAT=£299.00

138

& DRIVES

Single drive box.........................L £10+ £2.60 P&RP+VAT=f 14.49
Dual drive box — vertical or flat type

(takes MX45PSU — PSU extra)......... £20+£5P&P+VAT=f 28.75
System box for ESB-1 (takes two

51" drives and MX100 PSU).......... f99+£11 P&P+VAT=£126.50

VISA, ACCESS WELCOME

Ordering Information:

Prices are exclusive of VAT unless stated otherwise. Unless otherwise stated,
Postage/Carriage free within UK for advertised prices only — special or
discounted prices will attract postage/delivery charges at cost. All goods are
subject to availability and prior sale. Prices are subject to change without notice.
We accept VISA and ACCESS.

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

—

micronix | : 1L G
computers Ld _ [l EEHHIE] 1
1 Grangeway, |
Kilburn’ - KIlB.JRNmr‘unnAD

London NW6 2BW
Tel: 01-625 0295/9 (5 lines)
Telex: 295173 MICROX G

GASCONY AVENUE
MESSINA AVENUE

GRANGEWAY
NETHERWOOD ST

WVERSON RD
LOVERIDGE RD
MAYGROVE RD

A7

MICRONIX




THIS WILL

Now you've seen the new (and
vastly improved) Practical
Computing, make sure you
receive it regularly every month
by returning this card.

"You won’t want to miss what
we have lined up for the future -
more applications features, more
on multi-user systems, more

PRACTICAL
MPUTING

problems answered, more on
communications and more view-
points from industry leaders.

What more could you ask for?
Except to receive it regularly, of
course!




PLENTY
FOR
PASCAL

Chris Bidmead finds that
few of the current books on
Pascal come to grips with
their subject.

THE LAST three years have seen a boom in
books on Pascal, now that schools and
universities are turning to the language to
teach structured programming. Yet far too
few books on Pascal practise the top-down
approach they preach: they get bogged
down in detail before offering a proper ovet-
view. So says Boris Allan in the opening
pages of Introducing Pascal. But the paradox
of the top-down structuring Allan attempts
to apply in his book is that, as with pro-
gramming, it takes skill and judgement to
choose the scope and structure of the top
layers. The trick is knowing when to stop
laying down the philosophical outline and
get down to the nitty-gritty. It is quite as
easy — as Allan demonstrates — to get
bogged down in generalities as in detail.

Thus from a very readable initial chapter
on the history of Pascal and related
languages, Allan broadens the issue to
discuss such matters as the problems of
compiler writing, the influence of Pascal on
QLBasic, how the outer command layer of
UCSD Pascal works, and why it is possible to
write Basic programs that run on a Spectrum
but not on other machines.

>

PETER GROGONO
PROGRAMMING
IN PASCAL

Allan’s title is really a misnomet: to get
the best out of his bran tub of ideas you need
to know the language already, or have access
to a better-structured introduction like Peter
Grogono’s classic Programming Irn Pascal.
This book, now in a handsome second
edition with added diagrams and an
expanded text, puts philosophy aside to get
stuck straight in with some simple pro-
gramming examples, before developing
through 400 large-sized pages to cover all
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the features of the language in strictly
practical terms.

Grogono’s copious examples can be
usefully plundered in your own programs.
Mote important, there are definitive sections
on the central features of the language.
Grogono's investigation of recursion, for
example, recognises the key point that
Pascal — unlike some recursive version of
Basic — supports recursion in data structures
as well as in programs,

Considering the importance of recursion
in Pascal, it’s surprising how some books
skate over the subject. Gerting Siarted in
Pascal Programming by ] Camara and F
Puccetti gives freasonable if unexciting
coverage of the main points of the language,
but dismisses recursion in a page, with the
inevitable Tower of Hanoi example. Their
explanation of recursion is at once too per-
functory and too detailed; they drag in the
concept of the stack frame and discuss the
subject in terms of processor mechanics
rather than problem-solving.

Recursive data structures are not men-
tioned. You cannot get the best out of Pascal
unless you have some grasp of intriguing
constructs like
type link

[ .
= object;
object =

record
next : link;
data: datatype
end;

Cambridge Cormputer Science Texts 19

Recursion
via Pascal

JS.ROHL

Grogono’s book explains this as
thoroughly as I have found necessary for my
own programming, although I come
nowhere near the academic grasp of
recursion demonstrated by J S Rohl. “*We
cannot really leave this subject [of Sierpinski
space-filling curves] without considering
Ackermann’s function,’’ says Rohl halfway
through Recursion via Pascal. 1 felt we
could, and at that point did. Once put
down, the book proved to be unpickupable.

One day I will go back to it and push
on through ‘‘Double recursion’, and
**Recursion with n-ary trees and graphs’’ to
chapter 8, intriguingly called ‘‘The
Elimination of Recursion’’ . The point is that
on the sort of micros most of us use,
recussion is often time and space wasting.
Understanding tecursion thoroughly must
include knowing how to eliminate it where
desirable.

Also out of the Cambridge Untversity
Press, comes Chris Hawksley's Pasca/

BBOOK REVIEWS

PASCAL b
programming:
abeginners guide
to computers and
programming

CHRIS HAWKSLEY

Programming: A Beginner's Guide to
Computers and Programming. It is laid out
like the school textbooks I remember from
my youth with exercises at the end of each
chapter — but no answers at the back.

Aimed at students taking subsidiary level
computer programming courses of the kind
Hawksley teaches himself, the book is built
on the premise that the level of background
knowledge most textbooks assume is un-
realistically high. Hawksley fills the breach
by starting with the fundamentals of
computing in general. Not until chapter 5
do we get to ‘‘The Fundamentals of Pascal
Programming’’, having eatned our way
there via a discussion of the relationship
between symbols and data, and on through
algorithms to a general investigation of the
nature of programming languages.

This may sound like the glittering
mariner’s eye of Boris Allan again, but it
isn't. Hawksley’s top-down approach is
nicely disciplined and concisely argued in
concrete images. And where Allan decks
every chapter heading with quotes from the
famous, Hawksley is more sparing and apt,
with a few nice thoughts from Blaise Pascal
himself. No mention, though, in the whole
book of Wirth. Will this produce a
generation of students who think Blaise
Pascal invented the language?

RELEN

Rodnay Zaks' Introduction to Pascal,
Including UCSD Pasca/ does have the
answers in the back of the book, though it is
otherwise nothing like the school textbooks I
grew up with. The layout artist has been
given his head, and has come up with a riot
of design-that makes the pagesfun to browse
through but tough to read.

(continued on next page)
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BOOK REVIEWS

(continued from previous page)

Good layout can serve readibility. Pasca/:
an Introduction to the Science and Art of
Programming by Walter ] Savitch, is a
similar though far more legible, fat
American textbook for post high-school
computing courses. Here the black print is
set off by umber headings, with the same
colour being used for diagrams and as
discreet highlight in text and examples.

This is almost an encyclopedia of pro-
gramming; it's packed with good sense. 1
particularly liked his very clear 14-page
chapter 6n recursion, and the decision to
banish the Goto statement to an appendix,
where, however, it gets very thorough
treatment.

There’s no such discretion in the Zaks
book. Everywhere the text is broken up with
program fragments, tables, charts and
diagrams. Zaks offers some useful practical
examples, but perhaps tries to tackle too
much by giving equal weight to Standard
and UCSD Pascal. Two more appropriate
books if the latter is your chief interest are
Personal Computing with the UCSD p-
Systemn by Overgaard and Stringfellow, and
Using the UCSD p-System by K Buckner et
al.

UCSD Pascal — the initials stand for
University of California at San Diego — is
more than just a variant of the language, as

it appears in Zaks' book. Buckner and -

colleagues remind us that it is a fully fledged
program development environment, as well
as a processor-independent operating system
in its own right, with its own large repertoire
of commercial and public-domain software
packages.

The Overgaard book is poorly produced:
400 pages of patchy daisywheel type. The
authors are employees of Softech Micro-
systems, the company that markets the
UCSD p-System, and what they offer is
mostly a manual of the UCSD p-System
considered as an operating system; there is
no treatment of Pascal the language.

Buckner, in the better of these two books,

PLENTY FOR PASCAL

Introducing Pascal by Boris Allan.
Published by Collins, 149 pages, £6.95.
ISBN 0 246 12322 2

Programming In Pascal by Peter
Grogono. Published by Addison-Wesley,
420 pages, £8.95. ISBN 0 201 12070 4
Getting Started in Pascal
Programming by J Camara and F
Puccetti. Published by John Wiley, 196
pages, £13.30. ISBN 0 8306 0588 6
Recursion via Pascal by J S Rohl.
Published by Cambridge University Press,
191 pages, £7.50. ISBN 0 521 26934 2
Pascal Programming: A
Beginner’s Guide to Computers
and Programming by Chris Hawksley.
Published by Cambridge University Press,
188 pages, £15 hardback, £5.95
paperback. ISBN 0 521 25302 0
introduction to Pascal, including
UCSD Pascal by Rodnay Zaks. Published
by Sybex, 421 pages; £16.50. ISBN 0
89588 050 4

Charles Seiter  Robert Weiss

for BASIC Programmers

claims somewhat misleadingly that ‘‘The
UCSD p-System is rapidly becoming one of
the most widespread operating systems for
microcomputers’’. Possibly, if you are
counting pfrocessof types. In absolute
numbers of computers, MS-DOS must take
the prize, just as Basic scores heavily over
Pascal as the passe-partout microcomputer
language.

Three books that recognise this last point,
and aim to ease the programmer from the
Basic to Pascal, are Pasca/ jfor Basic
Programmers by Seiter and Weiss, Learn
Pascal on your Basic Micro by Jeremy
Ruston, and P ) Brown's Pascal from Basic.
Brown helps Basic programmers adapt to
Pascal with wit and detailed knowledge. By
contrast, Ruston’s book is a rather poor
affair. My objection is not so much to its
utilitarian presentation — daisywheel print-
out rather than proper typesetting — as to
the misunderstanding it propagates. Seiter
and Weiss's book provides a more mature
assessment.

Few of the books covered so far make any
mention of conformant arrays. This subject,
which forms the sole distinction between
Pascal Level 0 and Level 1, sounds of only
theoretical interesting when sketched out in
cold print, as in Huggins's Maszering Pascal
Programming, where we learn that the

Pascal: an Introduction to the
Science and Art of Programming
by Walter } Savitch. Published by Addison-
Wesley, 550 pages, £11.95. ISBN 0 8053
8370 0

Personal Computing with the
UCSD p-System by Mark Overgaard
and Stan Stringfellow. Published by
Prentice-Hall, 448 pages, £14:40. ISBN 0
13 658070 X

Using the UCSD p-System by K
Buckner et al. Published by Addison-
Wesley, 248 pages, £11.95. ISBN 0 201
14641 X

Pascal for Basic Programmers by
Charles Seiter and Robert Weiss. Published
by Addison-Wesley, 242 pages, £9.95.
ISBN 0 201 06577 0

Learn Pascal on your Basic Micro
by Jeremy Ruston. Published by 104 pages,
£5.95. ISBN 0 907563 27 9

admission of conformant array parameters
‘*allows the actual parameter to be an array
whose index range is a subrange of that of
the formal parameter to be an array whose
index range is a subrange of that of the
formal parameter array . We are
referred to the three relevant clauses in the
ISO Standard for the rest of the story, and
are left with only the teasing thought that
one of Huggins's previously quoted
program examples could have been con-
siderably shortened by the use of
conformant arrays.

To find out more we need to turn from
this rather dry handbook to the more richly
detailed -Pascal for Programmers by a pair of
French academics, Olivier Lecarme and
Jean-Louis Nebut. Lecarme is an OK figure
in the Pascal community who even gets a
mention in the preface to Wirth’s own User
Manual and Report, the scripture on which
the language was founded. Perhaps this is
why the book embraces Standard Pascal so
rigorously, with never a mention of UCSD
and those evil American string extensions.

The danger of ignoring Standard Pascal
altogether is exemplified in Pascal for the
IBM PC by Bowyer and Tomboulian, which
deals exclusively with UCSD Pascal and
IBM’s own DOS Pascal Compiler, including
such machine-dependent features as
graphics and sound. Software outlives hard-
ware, and a book that so thoroughly mixes
up the two is a poor way to learn Pascal.

Bowyer’s choice of IBM DOS Pascal as the
most popular on the IBM PC is already out-
dated by the arrival of Turbo Pascal, but at
least coverage of the alternative UCSD
system guarantees the book some longevity.
Not so Personal Pascal, a similatly PC-
orientated book by Cortesi and Cherry,
which. partners IBM DOS Pascal with Pascal
MT + . Neither MT + nor IBM Pascal seem
to be the best choice for tedching the
language. But at least Cortesi and Cherry
acknowledge Standard Pascal, and ghetto
the peculiarities of DOS Pascal and
Pascal MT + into special chapters. [}

Pascal from Basic by P J Brown:
Supplied free by Acornsoft with SO Pascal
ROM, price £69

Mastering Pascal Programming by
E Huggins. Published by Macmillan, 269
pages, £2.95. ISBN 0 333 32293 2
Pascal for Programmers by O
Lecarme and J-L Nebut. Published by
McGraw-Hill, 256 pages, £22:50. ISBN 0
070 369 585

Pascal for the IBM PC by K Bowyer
and S J Tomboulian. Published by Prentice-
Hall, 326 pages, £15.25. ISBN 0 89303
280 8

Personal Pascal by D Cortesi and G
Cherry. Published by Prentice-Hall, 420
pages, £15.25. ISBN 0359 5522 2
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YOU CAN GET ONE
AT A SUPER PRICE

01-337 4541
CONCORDIA COMPUTERS

6 CENTRAL ROAD, WORCESTER PARK, SURREY KT4 8HZ

from 01-3374541

FORTH programs are instantly
portable across the most popular
MiCroprocessors.

FORTH is interactive and V€Y
fast.

FORTH programs are structured,
modular, and easy to maintain.

FORTH gives control of all
interrupts, memory locations, and
i/fo ports.

FORTH gives full access to DOS
files and functions.

FORTH appliation programs can
be converted to turnkey programs.

FORTH Cross Compilers can

generate ROMmable code for:
6502, 6809, 68000, 8080, Z80,
8086, 6800, 6801/3, 1802, Z8,
8070, 28000, 9%0cx, LSI-11

FORTH =
TOTAL CONTROL

We are the FORTH:  specialists, we also stock a large range of

Application Development Sys-
tems include FORTH with virtual
memory, multi-tasking, assembler,
full-screen editor, decompiler,
utilities, and full documentation.

LMI Z80 FORTH - CPM
2.2 £95
LMI1 8086 FORTH

CPM-86, MSDOS £110
LMI PC/FORTH

PC/DOS £110
MPE-FORTH 6809 -

FLEX, 0S9 £175
LMI 68000 FORTH -

CPM 68K £225

FORTH+ has 32-bit stacks and
directly accesses the whole
address space of the processor.

PC FORTH+ £225
8086 FORTH+ £225
68000 FORTH+ £225

Extension Packages include
floating point, cross compilers,
8087 support, colour graphics,
interactive deluggers

PC NET
x CONCURRENT CP/M
*» TURBODOS * NOVELL

« OMNINET * HI-NET
* CACHENET

3-COM

multi-usel

Good multi-user software for micro networks isn't
exactly in abundance right now. However, there
is one application development system tht's really
making a big impact. .. and that’s DataFlex !

A true muiti-user database with calculation
capabilities equal to financial tasks, DataFlex is
the system to plan your future around. A host of
powerful features such as full record locking, 16m
records per file capability, on-line QUERY, make
DataFlex the obvious choice for people who
think ahead.

And you needn’t worry about upgrading or
changing computers .. . DataFlex is fully portable
too.

So why not join British Airports Authority, BT,
CEGB, Exchange Telegraph, London Life, Metal
Box, Sun Life, Balfour Beatty, MOD, Permagon
Press, and the host of other DataFlex users who
are planning for tomorrow today.

CALL US NOW

(INFORMATION MANAGEMENT) SERVICES LTD
16 Anning Street, New Inn Yard, London EC2A 3HB
Telephone: 01-729 4460 Telex: 27341

All trademarks are acknowledged

books, listings, and implementations for machines ranging from
Spectrums to Macintosh to VAX. :

(YT)@ MicroProcessor Engineering Ltd
21 Hanley Road, Shirley 1
Southampton SO1 5AP

k Tel: 0703 780084 ‘

/
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- THE NEW AMSTRAD CPC 664 WITH BUILT-IN DISC DRIVE
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-THE NEW AMSTRAD CPC 664 -

- AVAILABLE AT BOOTS - COMET - CURRYS - DIXONS * GREENS : JOHN MENZIES - RUMBELOWS
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THE LOW COST COMPUTER FOR HOME AND BUSINESS -

famous-name software
houses. Few will cost
you more than £49 and
most will cost you con-
siderably less.

AN EXPANDING
— - SYSTEM - ——

computing faster, Thereisacom-

more reliable, more ple'te range of _

efficient and more WITH COLOUR MONITOR AROUND WITH GREEN SCREEN AROUND perlphera s avail-
which plug directly into

fun. But up till now the — . $440 - -$3390-
only way to gain these
adv};ntages fgr a home the ?ﬁilt—in_intf:r(fiaces. .
computer was to buy a f I 'I I I I I E ese include a joy-
sepagate disc drive g E OM stick, additional disc drive
attachment. Now Amstrad (to double your on-line
are pleased to announce storage) and the Amstrad
Complter mith Bullein (Theres also 3 caseette
computer with built-in
disc drive: The Amstrad TH T ME NS interéapcg Z% 4that you can
CPC 664. A A use programs
on tape). And there are
CPC 664 you'll find it’s not BUSI NE S S Xlan}tf mé)re pderi]igerals from
just the disc drive that's mstrad and other manu-
{)uilt—in. . facturers which can be used

And when you buy a
You'll get every- to enhance the CPC 664.

thing you need, including a monitor HIGH PERFORMANCE — . AMSTRAD USER CLUB - —
(green screen or full colour). We'll

If you know anything
about computers you'll
know that disc drives are
up to fifty times faster
than cassette when you're
loading and saving
programs. In fact, a
disc drive makes

even give you a free CPM and Logo . LOW COSE - ————— Join the optional Amstrad
disc, so all you do is plug in and The one thing you won't need ~ User (,:IUb '
you're in business. a computer to work out is that the ~ and we'll keep
Amstrad CPC 664 you informed
BUSINESS OR represents outstand- ~ Wwith our
—PLEASURE - —— ing value for money. monthly user
Although a disc drive You only have to = magazine,
will make games more fun check the cost of and infor-
(and there are loads Of buylng all the ele— mation on a" Figure analysis made easy

ments Separately (64K _So_ftware as it with Microspread. An easy to
Computer, diSC'driVC, 1S lntroduced_ use spreadsheet with puil-

own menus and a wide range

them to choose from) it
also makes the CPC 664

. . d 1 i ’ 2 .
a serious proposition for G itl::::::::ev:::di:l;:i‘:;d monitor) to realise Your member- of mathematical options.
the business user. of everyone fromunskilled ~ that the Amstrad ship details  Around £49.

will be recorded on your
personal club card, which

There are accounting, pisttotrainedsecretary.  packageis very
Around £23.95.
. word- hard to beat.

4 @

for integrated sales invoicing,

stock control and salesledger 004 i also  on the price of software. |

for around £99. (Requiresan  supplied with There are hundreds
additional FD-1 disc drive o 2
around £159and DL-2cable CP/M*tohelp of programs for businiess

;)r::snldr::ss more effxcigrlliﬂ;?c,iogfrfec— on pl_easure s | AmStrad CPC 664 l

on disc (and cassette) to d
tive by providing access to the CPC 664 users. Many from I_AmStra [ o G

PC/664/1

famous range of CP/M" software. Amsoft, others from other s vademn ot Reseaar .

processing,  With a green screen ; _entitles members to various

spread-sheet monitor the cost is %«g’ LY+ privileges and offers.
and data- just £339. With a £ 1{% R -

base pro- full colour screen it tm/bgb o . .

grams (to costs £449. And after lt/ Please send me more information |
! name but you've saved money on | name |
Amsoft Business Control, isa & few) the PriCe of the ComPUter dd |
complete suite of programs The CPC itself, you go on saving Address |
|
|

SPECTRUM - WH. SMITH - WIGFALLS - AND GOOD INDEPENDENT COMPUTER STORES -
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BREVIEW

PREMIUM PRODUCT

By Roger Cullis

There are no dramatic
changes, just a number of
useful refinements on
Acorn’s upgraded machine.

corn has sold over half a million

BBC Micros in the three-and-a-half

years since the machine appeared.
With the announcement of the B+ model it
is clearly hoping w0 revive its flagging
fortunes and make fresh inroads into the
educational and home-computer markets.
The question is: at a price just short of £500
for some not very new technology, does it
stand a chance?

From external appearances, only those
with an intimate knowledge of serial
numbers will be able to distinguish the B+
from the B. The shape is the same, the
colour is the same and the keyboard is the
same. The Break key is still in the same vul-
nerable position, and 1he cursor controls are
still non-ergonomically grouped with all of
the other keys. There is still no numeric
keypad.

Internally the changes are more signifi-
cant. The motherboard has been completely
redesigned, and Acorn has adopted a dif-
ferent processor, the 6512, The 6512 has
been chosen because it uses a two-phase
clock, which eases internal hardware-timing
problems. This is a major factor, as ir has to
support the BBC Micro’s many peripherals.

The instruction set of the chip is exactly |

equivalent to that of the 6502, so software

Spot the difference . . . the motherboard
of the BBC B+ (below left) is still very
similar to the old-fashioned design of the
BBC B (below right).

will require no amendment on this score.

The 16K RAM chips of the old model B
have been replaced by 64K devices, but the
main memofry map remains unchanged with
RAM located at &0000-7FFF and ROM at
&8000-FBFF and &FF00-FFFF. The extra
32K of RAM gave the designers some spare
read-write memory to play with.

The disc interface is the other area where
there has been a major innovation. The
expensive and outmoded 8721 single-
density floppy-disc controller has finally
been consigned to the graveyard — probably
to the relief of Intel, which reopened its pro-
duction line to supply Acorn’s needs. In its
place is a new double-density controller, the
Western Digital 1770. It is far more
versatile, and with suitable software permits
the use of a number of different disc
formats, including IBM’s.

The total chip count has not been much
reduced, because the principal role of the
BBC Micro is that of an input/output pro-
cessor, an application which requires large
numbers of peripheral-controller chips with
their associated gating devices. Most of the
semiconductors are now soldered directly to
the motherboard, and this should improve
still further the reliability of a computer
which already performs well in that depart-
ment. The losers hefe will be third-party

suppliers who make add-ons which require

the removal of chips to make a conpiection to

| the motherboard. The only sockets on the

B+ motherboard re for the speech system
and the paged ROMs.

The layout of has ¢ ely |

revised at
locatéd to
ROM so
accessib

SPECIFICATION

CPU: eight-bit 6512 running at 2MHz,
further eight-bit processors may be
connected via the Tube 2MHz
asynchronous bus

Memory: 64K RAM, up to 192K ROM
Discs: built-in double-density disc
interface, but current software only
supports single-density

Display: RGB, composite video or
modulated UHF; two parallel sets of
modes each giving eight alternative
displays with up to eight colours and
40/80-column text; VDU not included
Sound: three channels plus noise; built-
in speaker, no sound output socket
Speech: optional speech upgrade
Other interfaces: parallel printer,
RS-432 serial I/O, Econet LAN optional
extra, cassette, disc, 6522 VIA user port,
analogue/joystick input, 1MHz bus, low-
voltage d.c.

Price: £499 including VAT

Supplier: Acorn Computers Lid,
Fulbourn Road, Cherry Hinton,
Cambridge CB1 4JN. Telephone: (0223)
245200

necessary to remove the kevboard to install
or remove the chips. An extra ROM socket
has been combined with the operating
system in a single 23256 ROM. which
liberates a further space.

The disc-filing system now occupies a
single 27128 EPROM on its own. wheieas
the previous DFS 1.2 had been combined
with the Econet routines. A ROM socket
may hold either a 16K or a 32K ROM. the
appropriate address decoding being selected
by adjustable links on the pcb. However,
although more physical locations have been

ovided, each of the six sockets addiesses
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FOR TORCH USERS

Torch has established itself as the largest third-party supplier of peripherals for the
BBC Micro and since its inception has used the BBC motherboard as the base
processor for its own range of computers. Torch says that it will continue to support its
users and to make upgrades freely available. Acorn will still be supplying the existing
model B for the time being, so Torch will not be making a changeover in the
immediate future. In the meantime, Torch will be actively evaluating the B+
motherboard to see how best to exploit its new features, such as the double-density
floppy-disc controller and the shadow-mode screen display.

only two sideways ROM pages, a total of
192K, whereas. in the model B each of the
four sockets can address four pages; a total of
256K.

The language interpreter supplied with
the B+ machine is the 1982 version of Basic
2. The further enhanced 1983 code, released
with the 6502 second processor, has not
been used; it would have required relocation
as it runs at &B800-F7FF.

The operating system is designated OS
2.0. It contains many of the routines from its
predecessor, OS 1.2, but has been substan-
tially revised. The starting locations have
been changed, so the naughty people who
have written software which does not use
Acorn’s standard indirection addresses will
have to get busy again because their code
will not run on the new machine. An
interesting point is that the greetings
message has been changed and the
computer announces itself as ‘*Acorn OS
64K’’; the **BBC Computer’’ message has
been dropped, presumably to avoid the con-
fusion with the Brown Boveri Company
which has got Acorn into trouble outside the
U.K.

64K RAM CHIPS

The main innovation in the new
operating system is concerned with the VDU
routines and results from the extra RAM
made available by the use of 64K RAM
chips. Acorn has located the extra 32K at
addresses &3000-AFFF, in parallel with the
existing CRT screen buffer and the bottom
12K of paged ROM. The lower part,
&3000-7FFF, is used to implement a further
set of display modes 128-135, known as the
shadow modes. They function in a similar
manner to modes 0-7 in the existing
machines, but have Himem always set ‘to
&8000.

The system is similar to that introduced
by Cambridge Computer Consultants with
its Aries RAM board. For compatibility with
the model B, the Acorn system defaults into
the normal mode, whereas the Aries board
defaults into the shadow mode. The new
*Shadow command and an associated
operating system Osbyte call select shadow
memory. Acorn uses Osbyte 72 and Aries
uses Osbyte GF for this purpose. A further
and hitherto unused’ Osbyte call EF is used
to invoke the shadow mode.

The upper part of the extra RAM,
&8000-AFFF, is configuted as sideways
RAM. It uses different protocols from the
paged ROMs, so it may not be used for ROM
emulation by loading software from disc.
The already comprehensive Plot graphics
command, and associated VDU25, have

been further enhanced to permit the
drawing of a horizontal line until a defined
background colour is reached. New
operating system calls Oswrsc and Ostdsc are
used for a direct write to or read from the
screen. These calls will not work across the
Tube.

FORMAT AND VERIFY

The disc-filing system is a disappointment
since it is merely an emulation of the model
B’s DFS 1.20 and earlier versions. Acorn’s
explanation is that this is done for software
compatibility. What it means in practice is
that the constraints of the earlier system,
such as a maximum of 31 files on a disc, have
been ported across to the new code. A
number of new utilities, together with Tube
communications code to operate a second
processor, are now included since there is
space available on the 27128 EPROM. The
new utilities are format and verify, plus one
which allows you to read, but not write,
40-track discs with an 80-track drive. They
were previously supplied on disc, while the
Tube comms came with the Econet
firmware.

There is no means of tapping the extra
facilities of the WD 1770 floppy-disc
controller chip except by writing directly to
its registers via Sheila. This will have to await
the B+ implementation of Acorn’s
advanced disc-filing system (ADFS). It is

- currently available on the Electron and the

Wincester disc and is, according to the User
Guide, the ‘‘filing system for all future
filing operations’’. It incorporates a proper
hierarchical file structure, with 47 files per
directory, but carries an additional RAM
overhead of three pages for housekeeping.

John Coll’s excellent User Guide has been
reset and, where necessary, updated. Basic 2
changes are now documented and the
sections on assembly language and
operating-system calls have been expanded.
There is a new chapter on the use of the
shadow screen and the incorrect drawing of
the serial DIN connector has been put right.
Most of the changes are minor, such as the
replacement of ‘‘operator precedence’’ by
‘‘operator priority’’ and the renaming of the
‘“‘pling’’ operator as the ‘‘shriek’’ operator.

Consigning its Advanced Business
Computers to limbo obviously created a big
components inventory to add to Acorn’s
well-publicised cash-flow problems. As the
BBC B+ shares the ABC’s motherboard,
there was a powerful incentive to launch the
new machine now rather than in September
as was previously rumoured. Acotn has never
before launched anything early.

At first sight the price tag of £499 makes

BREVIEW

the B+ vastly overpriced in relation to
the Ataris, Commodores, Amstrads and
Sinclairs, which all offer more bytes per
buck. The price is, however, merely a
reflection of free-market economics with the
manufacturer charging the price the cust-
omers prepated to pay, albeit under
protest. Acorn commands a premium
because it has a captive education market
and because it designs for a product life of
more than two years. On the same principle,
the Apple 11 is more expensive because it has
a huge software base, and IBM charges extra
for its logo.

With a tremendous range of internal and
external facilities available, the BBC Micro is
an exciting computer to use. The B+
removes a2 number of limitations of the
previous model and there is more mileage in
the concept for the future. However, before
the launch of the next model, 1 hope Acorn
will pause to take a look at what its
competitors are offering and that when the
model C eventually materialises, it will have
at least some extra features. Among those
worth considering are: an LCD display for
function keys; a separate numeric keypad,
Shift-lockable to alternate function key set;
ergonomic positioning of the cursor keys and
a safe place for Break; and facilities within
the case for adding accessories so that the
computer does not have to be festooned
with ribbon cables. Another welcome
innovation would be a clean 64K RAM
shadow memory map so that OS and paged
ROMs can be changed at will.
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| | 1t's B+ for compaitibility and
potential but C— for timing and price.

CONCLUSIONS

BWhen the BBC Micro was launched it was a
superb machine. The second processors, and
other enhancements such as -teletext, |EEE,
instrumentation and music synthesis, have kept
it abreast of the state of the art. It is still a
superb machine with facilities'which will keep it
vital for several years yet.

BAcorn should have concentrated its
resources on the computer itself, and:left the
add-ons to third-party suppliers.

BThe B+ is at least two years late yet it still
bears indications — such as the outmoded DFS
software — that it was released in a hurry.
BThe price includes a heavy premium
because the principal purchasers are a captive
market.

BThe new motherboard offers improved
performance coupled with lower manu-
facturing cost, so there is no doubt that it will
completely replace the existing model B as
soon as current stocks are sold.

PRACTICAL COMPUTING July 1985

57



BREVIEW

ATARI 130XE
MORE BITS PER BUCK

By Jack Schofield
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How much further can the unadorned- eight-bit home micro go?

SPECIFICATION

CPU: 6502C running at 1.79MHz
RAM: 128K; 38K immediately available
to Basic

ROM: 24K including Basic
Keyboards: 62-key QWERTY,
including five function keys

Display: five text modes up to 40
characters by 24 lines; 11 graphics
modes with resolution up to 390 by 192
pixels; up to 16 shades of up to 16
colours

Sound: four independent voices with 33
octave range

Ports: two joystick I/O ports, serial
interface, cartridge slot, expansion slot,
TV and composite video ports

Other features: four eight-bit
graphics sprites; international character
set; self-test routines

Supplier: Atari Corp., (U.K.), Atari

Telephone: (0753) 33344
Price: £169.99 inc VAT

House, Railway Terrace, Slough SL2 5BZ.
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to sell for under £200. In fact it costs a

lot less than that — £169.99 is the
guide price. It also has a very good keyboard,
disc drives and a well-established range of
peripherals, plus useful programs like
Atariwriter and VisiCalc,

With this sort of capability, the 130XE is
wortth considering for serious home use and
some small-business tasks. It is cerrainly
powertful enough, though it does have one
major drawback: the maximum text reso-
lution is only 40 characters by 24 lines. But
where an 80-column screen is not required,
the 130XE may find useful applications.

Externally the new Atari looks a smart,
modern machine. It is well finished, and
styled like the forthcoming Atari 520ST
68000-based micro. Inside is a single board
with many familiar components, including
an eight-bit 6502 CPU and Atari’s custom
chips Antic, GTIA and Pokey. This four-
some has been part of every Atari micfo
since 1979, including the 400, 600XL, 800
and 800XL, with which the 130XE is com-
patible.

T he Atari 130XE is the first 128K micro

Antic is a large chip which controls the
display. It offers sprites, a range of 256
colours, five text modes and 11 graphics
modes which can be mixed on-screen and
changed dynamically during vertical blank
interrupts (VBIs). GTIA is a video interface
chip. Pokey is a sound chip and I/O
controller, offering four sound channels
with eight-bit resolution covering three-
and-a-half octaves, or two 16-bit sound
channels covering seven octaves.

RAM comprises 16 64Kbit chips. There is
an extra custom chip, Freddy, to manage the
extra 64K, which is bank-switched in 16K
pages alongside the usual 64K. This
approach is necessaty since the 6502 can only
address 64K of RAM at once.

The other large chips on the board are two
ROMs. They provide 24K of firmware,
including the operating system, self-test
routines and 8K of Basic. The Basic fitted is
revision C of the standard Atari version,
which is slow and very limited by today’s
standards. It can be switched out from the
keyboard for loading and running alter-
native languages including Forth, Pilot,
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Pascal and small C. The superior OSS Basic
XL, Microsoft Basic, Logo, Action! and
Assembler Editor are all available on
cartridges.

None of the chips are socketed, but the
board is beautifully laid-out and extremely
well made. With only 34 chips present -
and nearly half of those RAM — it is quite
spacious. Undoubtedly the high degree of
integration explains the very low price.

The keyboard s, in absolute terms, quite
good; for a machine of this price it is excep-
tional. It is also rather limited, with only 57
keys plus five function keys. There is no
separate cursor-control block or numeric
keypad. However, all the keys are sensibly
placed, and my only real criticism is that the
Return key is far too small. The odd key in
the bottom corner, outside the right Shift,
toggles inverse video.

There are two standard nine-pin D-shell
joystick ports on the right-hand side of the
case which can provide output as well as
accept input. All the other ports are on the
back. These comprise a power socket with
on/off switch, composite-video monitor and
UHF TV ports, a cartridge slot, expansion
interface and a single serial input/output
(SI1O) port. The cartridge slot and expansion
bus combine to provide a full pin-out from
the motherboard. The cartridge slot does
not look as robust as previous Atari ones.

The SIO port is for attaching a cassette
recorder, up to four disc drives, printers and
modems, etc, which can be daisy-chained
together. The major disadvantage is that the
SIO system means only Atari peripherals can
be artached easily, unless an 850 interface is
added or special cables are used to drive
them from the joystick ports. It also makes
disc operations relatively slow, though
nothing like as slow as with the Commodore
64.

The review machine was used with a2 wide
range of Atari peripherals, including the 810
disc drive, 850 peripheral interface, and

BMREVIEW

BENCHMARKS

— 6502C

The Atari 130XE hardware is reasonably fast, but the performance of the built-in
Basic is mediocre — especially on BM8. The optional OSS Basic XL is snappier, but
again let down badly by BM8, where sines and cosines have to be calculated.

BM1 BM2 BM3
Atari 130XE — 6502C 2.3 7.3 197
Commodore 64 — 6510 1.4 10.5 19.2
Sinclair Spectrum — Z-80 4.5 8.1 20.1
Atari 130XE (XL fast) 1.5 29 153

BM4 BM5 BM6 BM7 BM8 Av.
241 263 40.3 60.1 424.2 75.5
20.0 21.0 322 51.6 116.0 34.0
19.5 229 526 71.0 240.0 54.8
14.9 14.8 223 32.3 414.6 64.8

various others such as an Epson MX-82F/T
printer and Minor Miracles WS-2000
modem. It worked well, though of course
the 130XE styling does not match that of
either of the two previous Atati ranges. A
new range of peripherals is on the way,
including printers, 3.5in. microfloppy discs
and possibly a hard disc.

The 130XE ran all the existing software 1
was able to try from the 800 and 800XL
ranges, including third-party programs.
Some pre-XL non-Atari programs are stated
to be non-compatible, but these can be run
with the aid of a translator disc.

The only noticeable difference was that
the video display signal was much stronger,
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[ 1At just under £170 the Atari 130XE
lives up to Tramiel’s slogan, ‘‘the power
without the price’’, for those who still
want a 40-column eight-bit micro.

The Atari 130XE is compactly designed, well made and smart in appearance.

and so produced a sharper, brighter, more
contrasty picture. This was an advantage
with programs like word processors and Visi-
Calc, but was less kind to the graphics of
some older programs like Atati’s Defender.
Newer games programs like Drop Zone
looked wonderful.

I could not find any programs that were
able to exploit the extra 64K of RAM, so
unless you write your own it is of mainly
theoretical interest.

For now, the main virtue of the extra
memory is that it can be used as a RAM disc
or virtual disc. The capacity to do this is part
of the new DOS, version 2.5, which seems
otherwise to be very similar to DOS 2. Of
course this is a boon with serious appli-
cations where there would otherwise be
frequent accesses to a slow physical disc
drive.

Silicon Chip, based in Slough, is also
planning to adapt its business software for
the 130XE. The range, first launched for the
Atari 800 in 1982, comprises stock control,
sales ledger, purchase ledger, mailing list
and PAYE modules. Some American
programs written for an independent Atari
800 RAM disc should be easily modifiable.

Of course the Atari does not have the
range of serious software available for the
Acorn BBC B and the Commodore 64. But
there may be enough for some purposes
and, if so, the 130XE could form the basis of
an extremely cheap outfit — while still
offering the best performance on games.

In sum this is a fine machine, and a year
ago it might have swept the market. How-
ever, it is a moot point whether any eight-bit
micro is now a wise buy for serious use. That
also includes the Acorn BBC B and B+,
Commodore 64, Amstrad and even the old
Apple Ile and Ilc. Machines like the Apricot
F1 offer more power and a2 more sensible
upgrade path, while the forthcoming Atari
520ST looks even better.

CONCLUSIONS

. BThe Atari 130XE is a well-designed and well-

made machine at an extremely low price. On
“‘bits per buck’’ it ought to be a winner — as
long as there is still a market for eight-bit
6502-based micros.

Bt is compatible with previous Atari micros,
and this gives it a large base of programs —
mostly games — and peripherals.

B As a games machine it murders the Commo-
dore 64 and Acorn BBC B, especially now that
available software is much cheaper than
before. However, the 40-character screen
width and serial disc operation are limiting
factors for more serious use. P
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EPSON QX-16
SOFTWARE BY TAX

By Ian Stobie

A Mac-like user interface
that goes right down into
ordinary MS-DOS software
marks this 8088/Z-80A
machine as something out
of the ordinary.

pson’s first 16-bit computer is an IBM
compatible, but one with a difference

— 1t has a Macintosh-like graphic
interface. Epson has equipped its QX-16
machine with a mouse, and developed its
own software package, Taxi, to provide the
mouse/icon/graphics envifonment.

Taxt will undoubtedly be the major
selling point of the QX-16. Its advantage is
that it does not replace MS-DOS but sits on
top of it, so you can run quite ordinary IBM
application software without having to
adapt it.

In most other respects the QX-16 is con-
ventional: It is built around the same 8088
chip as the IBM PC and XT, and the stan-
dard system has 256K of RAM and twin
IBM-format 5.25in. floppy drives. A 12in.
monochrome display unit comes with the
system, but you can also connect up any
standard IBM-compatible colour monitor,
as the QX-16 has the circuitry to support
colour.

Epson is selling the QX-16 bundled with
a printer and application software included
in the price; several combinations of package
and Epson-made printer ate on offer.” For
example, the QX-16 with a DX-100 daisy-
wheel printer. and WordStar will .retail at
£2,650 plus VAT, while the system costs
£2,750 with the RX-100+ dot-matrix
printer and an integrated American software
package called Enable. The QX-16 should
be available in its standard floppy-based
form in June. A version with 10Mbyte built-
in hard disc is promised for September.

Externally the QX-16 looks very similar to
Epson’s existing eight-bit desk-top system,
the QX-10. It is a three-box system, with
separate keyboard and display unit, and a
flat but rather large system box, measuring
20 inches wide by 13 deep, which houses the
main circuit board and disc drives. As long
as IBM sticks to the.5.25in. floppy-disc
format, IBM-compatible machines are con-
demned to be quite bulky. All the different
boxes are pale grey in colour, matching
Epson’s printers.
~ Inside the system box is the 8088 pro-

cessor. Epson has probably chosen the 8088
rather than a mote powerful Intel chip, such
as the 8086. used in the. Ohverti M-24,
because it makes IBM compatibility easier to
achieve. _
Also on the main board is 256K of RAM
together with another 128K dedicated to
mapping the screen display. You can add
another 256K of RAM but .that’s it: the
QX-16 memory will not expand any further.
In fact, the QX-16 is no worse than most
other IBM compatibles on this score, as MS-
DOS is only capable of addressing: 640K.
Epson has not gone for 100 percent IBM
compatibility, a fact which becomes .clear
when you look at the keyboard. The func-
tion keys are along the top, not down the
side, and the Backslash key is not in the stan-
dard IBM position next to the Z key. There
are other differences below the surface: the
keyboard is one of the least IBM-compatible
parts of the QX-16. According to Epson,
most IBM business programs will run on the
QX-16, including familiar packages like
Lotus 1-2-3, but the company admits that
many games, including Microsoft’s Flight
Simulator won’t, because of differences in
the way the keyboard is read. .
Display compatibility is probably- of
greater impoftance to most business users, as
much of the latest IBM business software

now makes use of graphics. In this respect |

the QX-16 is closely IBM compatible.- The
display shows the normal IBM character set
and 200- by 640-dot graphics, and has an
enhanced 400- by 640-dot graphics mode.
Graphics packages like Lotus 1-2-3 and VCN
Execuvision run O.K., according to Epson.

The QX-16 does have one unusual hard-
wate feature: a built-in Z-80A second pro-
cessof. It is there so thatyou can run CP/M
software, but-the CP/M operating system
ttself is not included in the basic system
price; it will be available later as an option.
Epson seems to have included this.feature
for any usets of the QX-10 or PX-8 machines
who might want to run existing software on
the QX-16.

The standard operating system of the
QX-16 is MS-DOS, working in corjunction
with Epson’s own interface manager, Taxi.
Taxi is not an operating system in itself: it
sits on top of the quite conventional ‘MS-
DOS 2.1 supplied with the system and takes
control of the user interface. If you like you
can bypass Taxi and just use MS-DOS
normally.

However, this would be a pity as Taxi is
rather good. It provides a mouse/icons

SPECIFICATION

CPU: 8088 running at 5.3MHz; Z-80A
running at 4MHz
Memory: 256K RAM expandable to
512K; separate 128K video RAM
Discs: twin 5.25in. floppy drives, 720K
per drive; optional external hard disc;
built-in hard disc scheduled for later this
year ;
Display: 12in. green monitor included
in price; dlso works with standard IBM
colour monitors; shows 25-line by
80-column text, IBM-compatible colour
graphics or 640- by 400-dot graphics
Keyboard: QWERTY layout with
separate.-numeric keypad; function keys
and main keyboard not in IBM layout
Other interfaces: parallel printer
port, RS-232C serial port, three non-1BM
compatible expansion slots, colour
monitor socket
Size: system box measures 508mm.
(20in.) x 340mm. (13.4in.) x 114mm.
(4.5in.)
Software in price: all systems.come
with MS-DOS version 2.1 and Taxi, plus
one application package — either
WordStar, the Software Group’s Enable,
or Graffox’s Logistics
U.K. price: £2,750 plus VAT for 256K
system with twin floppies, Enable and
RX-100+ dot-matrix printer; the same
setup but with WordStar instead of
Enable and a daisywheel printer costs .
-£2,650; graphics-orientated system with
 Graffox Logistics and an HI-80 plotter
costs £2,550
Manufacturer: Epson Corporation of
Shifsu; Japan; part of the Seiko Group
U.K. distribution: from June 1985;
| Epson (U.K.) Ltd, Dorland House, 388
High Road, Wembley, Middlesex HA9
6UH. Telephone: 01-902 8892

graphic environment of the kind . made
famous by the Apple Macintosh, albeit a
simpler one. Taxi is also less ambitious than
Digital Research’'s Gem, which is perhaps
the more appropriate product to compare it
with as Gem also is a Mac emulator in soft-
ware, designed to run on IBM-compatible
kit. Indeed, thete is nothing to stop you
going out and buying a copy of Gem and
running it on the QX-16.

But the whole point of Taxi is that,
because it is simple, it works well with
ordinary unmodified MS-DOS applications.
Macintosh programs have to be specially
written from scratch. Gem does.allow you to
select and run existing MS-DOS programs
from its graphic desk top, but once you are
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The QX-16’s Taxi software allows conventional MS-DOS packages such as Lotus 1-2-3 and

WordStar (below) to be run using icons and the mouse.

in the applications they work exactly the
same way they always bave. Only by re-
writing of heavily modifying them can the
Gem interface be used properly within
applications. The Taxi approach gives you at
least the use of the mouse and pop-up
menus within the abundant world of exist-
ing MS-DOS software.

When you turn the machine on Taxi first
shows 2 largely empty screen with two disc
icons on it. Using the mouse to point to a
disc icon brings up a disc directory, itself dis-
played as a set of icons. For example, a disc
might show a sct of labelled filing cabinets,
which represent the different application
programs and data files on the disc. Clicking
on one of the icons will bring up a further
directory or run the application involved. As
with the Mac, there are different-shaped
icons for different kinds of application.

Taxi is not a slavish imitation of the Mac
environment. For a start, you can only have
two windows on the screen at a time, plus an
active desk accessory. In fact, this is not too
severe a limitation; apart from copying, I
have always found it difficult to think of
activities for which you even need this many.
Taxi’s menu bar is along the bottom of the
screen, not the top, so while the Mac menus
pull down when you point to them, Taxi’s
pop up. The QX-16 mouse has three
buttons on it while the Mac mouse has just
one, so the clicking conventions are also
different.

The Taxi desk accessories are always con-
tained in the rightmost menu at the bottom
of the screen. When you choose the cal-
culator, for instance, a high-resolution
picture of a pocket calculator appears on the
scteen, over the top of any application you
happen to be running. You can then enter
numbers, either by pointing at the keys on
the screen image with the mouse or, more
practically, by using the numeric keypad on
the right of the QX-16’s actual physical key-
board. You can send calculated results into
your application at the current cursor pos-
ition simply by hitting the Send button on
the calculator.

The Notepad accessory lets you create
short documents and print them out.
Although allowing up to 10 pages, which is
more than the Mac equivalent, it is in some
respects more limited. It does not let you
copy fragments into other applications, for
instance, so you cannot usefully employ it as
a name and address file. However, you can
copy the notepad as a whole into a WordStar
document.

Other useful accessories are an alarm
clock/calendar and printer set-up tables
which make it easy to select features like
double strike or proportional print on
Epson-compatible printers. According to
Epson, independent third-party software
vendors will be able to get the information
necessary to create their desk accessories for
Taxt.

BPREVIEW

Once in an MS-DOS application, Taxi
makes its presence felt by putting a menu
bar along the bottom of the screen. This will
vary, depending on where you are in the
application, but when doing normal editing
in WordStar, for instance, the menu bar
reads
File/Edit/Format/Style/Help/Block/Find/
Cursor/Accessories
Pointing to any of these items pops up a sub-
menu, and from this you can select the
option you want. Obviously you can still use
the old control-key commands if you are
famniliar with them.

What is going on here is that Taxi is
emulating the keyboard input which you
would have to type to initiate the selected
option yourself. The advantage is that you
do not have to remember all the detailed
commands yourself. You just use the
mouse, prompted by the menus.

For each package Taxi obviously has to
know what commands to generate and what
text to put in the menus, so existing MS-
DOS packages have to be installed to work
with Taxi. However, this only has to be done
once, probably by Epson or the software
publisher. The end result of this process is a
Taxi information file for a specific package.
All the user then needs to do is get hold of a
copy of this file; Epson says that it will be
issuing Taxi information files for the most
popular MS-DOS packages free through its
dealer network.

There is room for three non-IBM cards. 7

CONCLUSIONS

BThe QX-16 will probably sell well, as Epson
has a strong dealer network and the machine
itself is well built. Taking into account the
bundled software and printer, the pricing is
competitive rather than aggressive.

BThe QX-16 offers better IBM compatibility
than the ACT Apricot, for example, but rather
less than the Olivetti M-24 or the true IBM
clones such as the Compag. Most IBM business
software should run, but you will not be able to
use |IBM add-on boards, as the QX-16 is not
completely compatible in hardware terms.
BToxi is the QX-16’s main selling point and
our first impressions are that it is a realistic
compromise between the ease of use of the
Macintosh/Gem type of environment and the
practical need to be able to run the vast base
of existing MS-DOS applications. It is a pity
that it looks as though it is only going to be
available on Epson’s own kit.

PRACTICAL COMPUTING July 1985

61




_ PREVIEW

ERICSSON, TAVA, GRID
THREE IBM-COMPATIBLE LAP-TOPS

By Ian Stobie

IBM-style computing in a briefcase-sized package is here — for those who can afford it.

market, one particular sector appears to be booming:

n mid tales of gloom from some parts of the computer

IBM-compatible portables. A large number of
companies are launching new briefcase-sized machines into
this market. As well as the machines from Ericsson, Tava and
Grid previewed here, other companies such as Kaypro,

Zenith and Texas Insttuments also have competing products.

On the face of it, all this activity is rather inexplicable. Is
there really a demand for these machines, generally costing
upwards of £2,000 and not even properly portable — they
are almost all mains powered? To answer this it helps first to
establish exactly what the alternatives are.

Probably the lowest-priced reasonable alternatives are

A4-size lap-top machines like the Tandy 100 and Olivetti
M-10, costing between £300 and £500. These machines have
small 40-column by eight-line liquid crystal displays and
full-sized good-quality keyboards. Genuinely portable, they
weigh only about 41b. and have built-in battety packs which
typically last for a couple of weeks.

Their chief drawback, apart from the small display, is their
lack of proper disc drives and their inability to run the same
software as common desk-top machines. But they are quite
adequate for many people’s requirements, particularly for
word processing, spreadsheet analysis and electronic mail. If
you are prepared to pay more money — up to around £1,000
— you can get a better A4 lap-top such as the Epson PX-8 or

ERICSSON
PORTABLE PC

ERICSSON INFORMATION SYSTEMS is
part of the large Swedish-based
Ericsson electronics multi-
national, and a major supplier of
mainframe terminals. An IBM-
compatible personal computer is
an obvious product for such a
company, and last year Ericsson
came up with a desk-top PC

notable for its eye-catching ergo-
nomic design. The new portable
version is an altogether uglier
machine, but it is undoubtedly
functionally very effective.
Ericsson has decided that since
the machine is mains powered it
might as well have both a bright
display and a fully IBM-
compatible disc drive, so the
machine has an orange plasma
screen and a full-size 5.25in. drive.
One reason for the machine’s
slightly peculiar looks is that the

LieLid Bright disployEod IBM compoﬁbility._AdF-ons.

TAVA
FRONTIER
FLYER

TAVA INC.. maker of the fancifully
named Frontier Flyer, is an estab-
lished U.S. manufacturer of IBM-
compatible desk-top computers.
The Flyer portable is actually put
together in Hong Kong.

The machine represents good
value for money, having two built-

in 5.25in. disc drives as standard.
The basic 256K memory can be
expanded up to the usable MS-
DOS limit of 640K, which is
another plus.

However, the Tava is rather let
down by its display, which is of the
conventional liquid crystal variety.
While it can handle IBM text and
graphics all right from the software
point of view, like all LCDs it is
rather hatd to read unless lighting
conditions are exactly right. On a
battery-powered machine such as

m Twin discs. Good memory expansion. Good value.
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the Tandy 200. These machines are still battery-powered and
about the same size and weight, but have more memory and

bigger displays.

Starting at around £2,000 are still more powerful battery-
poweted portables such as the Data General One, the Sharp
PC-5000 and the Hewlett-Packard Portable PC. These
machines are heavier — from 6lb. to almost 151b. — but
they are still quite compact, and run full-scale standard
software packages such as Lotus 1-2-3. However, with these
machines you are teally putting yourself near the limits of
present-day technology. The manufacturers have been
forced to make various compromises to reduce power
consumption, such as providing a large proportion of the
software in ROM or using bubble memory rather than
conventional discdrives. The machines all use liquid crystal
display technology, again to keep power consumption down.

Once you relax the requirement for true battery-powered
portability the need for most such compromises disappears.
Ericsson, Tava, Grid and their competitors can now build in
proper disc drives and use more power-hungry but more
readable display technologies, such as electroluminescent
plasma screens. Generally built around Intel chips — 8088,

ergonomically minded Swedes
have designed the keyboard so that
it can be used either clipped to the
main unit or detached on the end
of a cable; another is that the
screen hinges are hollow, to allow a
cooling fan to blow air over the
plasma display.

The Ericsson PC is probably one
of the most straightforwardly IBM
compatible of the machines in
its class; I had no trouble with
Sidekick, Microsoft Word and
Execuvision. An expansion chassis,

allowing you to fit two IBM add-on
boards, is available as an option
and fits neatly underneath the
machine.

The Ericsson is covered with
flaps into which you can fit things;
an acoustic coupling modem is
available to go into a compartment
under the carrying handle. Two
other interesting options are a
512K internally fitted silicon disc,
and an 80-column thermal printer
which fits into the space behind
the display.

| LI LI BT Slightly bizarre looks.

the DG One or the battery variants
of the Gridcase there is a good
reason for putting up with a poor
display, but the Tava is mains
powered. It could therefore sup-
port a plasma display, though this
would push the price up.

Tava ambitiously claims that the
Flyer is compatible with IBM’s
multi-user 80286-based PC/AT.
We are not sure how seriously this
is meant to be taken, given that
the Flyer is built around the less-
powetful Intel 80186 chip, but

Tava's machine does at least make
a good job of emulating the IBM
PC and XT models. ‘All the IBM
business software we had to hand
seemed to run OK. Flight Simu-
lator would not respond to the key-
board; this is quite a2 common
problem on PC compatibles and
seems only to affect games. At the
time of writing there seems to be a
dispute over Tava’s U.K. distribu-
tion — we give here the name of
the company we obtained our
machine from.

m Poor display.
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8086 or 80186 — these machines all offer some degree of
IBM PC compatibility. This offers access to the huge IBM PC
software base. Indeed, one advantage of using the full
5.25in. floppy-disc size rather than the more compact Sony
discs is to enable users of desk-top PCs to suve money by
running the same actual discs. The legality of a user doing
this is not at all clear, but the economies are substantial.

So who exactly needs an IBM lap-top? The machines are in
many ways little more than an update on the original
Osborne transportable concept. However, the potential users
are not precisely the same. The original machines appealed
on price, and were often bought by budget-conscious
business people as their only machine. By contrast, the new
IBM lap-tops are quite expensive, and are probably most
likely to appeal to professionals working in larger
organisations that already have desk-top PCs. People who
require real processing power at a variety of different office
locations, such as roving auditors, seem the most appropriate
users. However, there must still be a suspicion that the [BM
lap-top is too expensive a sledgehammer for use on ordinary
nuts, and far cheaper machines like the Tandy 100 can do
many more straightforward tasks almost equally well.

SPECIFICATIONS

ERICSSON PORTABLE PC

CPU: 8088

Memory: 256K RAM expandable to
512K; 15K ROM

Discs: one built-in 5.25in. IBM-
compatible 360K floppy drive;
optional second external cassette
Display: flat fold-away orange
neon plasma display, active viewing
area 192mm. X 144mm.; shows 25
lines by 80 columns text, 1BM-
compatible graphics and higher-
resolution 640- by 400-dot graphics
Keyboard: 84 keys with separate
numeric keypad, but function keys not
in IBM layout

Other interfaces: parallel printer
port, RS-232C serial port, one
expansion slot

Hardware options: 512K silicon
disc, built-in CCITT acoustic-coupling
modem, built-in 80-column thermal
transfer printer, expansion chassis for
two |IBM-compatible add-on boards
Size: 390mm. (15.6in.) X 310mm.
(12.4in.) x 115mm. (4.6in.); weighs
7.6kg. {16.71b.)

Software in price: MS-DOS 2.11,
GWBasic

U.K. price: around £2,850 for
256K model with one 360K disc drive
but no printer

Manvufacturer: Panasonic of
Japan to a design by Ericsson
Information Systems of Sweden
Supplier: Ericsson Information
Systems Ltd, Maidstone Road,
Rochester, Kent ME1 3QIN.
Telephone: (0634) 402080. Available
July

TAVA FRONTIER FLYER

CPU: 80186

Memory: 256K RAM, expandable
to 640K

Discs: two built-in 5.25in. 360K IBM-
compatible floppy drives

Display: flat fold-away liquid crystal
display, active viewing area 245mm.
X 90mm.; shows 25 lines by 80
columns text, and IBM-compatible
monochrome graphics with up to 640-
by 200-dot resolution

Keyboard: 83 keys in QWERTY
layout, with separate numeric keypad
Other interfaces: parallel printer

port, RS-232C serial port, one
expansion connector

Size: 390mm. (15.5in.) x 310mm.
(12in.) x 90mm. ( 3.5in.); weighs
under 6.8kg (151b.)

Software in price: none, MS-DOS
2 costs around £50

U.K. price: around £2,500
Manufacturer: made in Hong
Kong for Tava Inc., of U.S.
Supplier: Computer Frontier (U.K.)
Ltd, PO Box 9, Letchworth Garden
City, Hertfordshire SG6 7TE.
Telephone: (04626) 73374

CPU: 80C86 CMOS processor
Memory: 128K RAM expandable to
512K; optional 512K of ROM

Discs: one built-in 3.5in. Sony-style
720K floppy drive; optional second
external 3.5in. or 5.25in. floppy or
10Mbyte hard disc

Display: flat fold-away display
available in choice of three display
technologies — liquid crystal, back-lit
liquid crystal or red plasmo; all share
active viewing area of about 210mm.
X 90mm., show 25 lines by 80
columns of text, and IBM-compotible
monochrome graphics with up to 640-
by 200-dot resolution

Keyboard: 57 keys in QWERTY
layaut somewhat different to IBM
PC’s, with no separate function keys
or numeric pad, but socket for
external keyboard

Other interfaces: paorallel printer
port, RS-232C serial port, expansion
connector, colour RGB monitor socket
Hardware options: 8087
arithmetic co-processor, local area
network

Size: 380mm. (15in.) x 290mm.
{11.5in.) x 57mm. {2.25in.); weighs
5.4kg. (121b.)

Software in price: none; MS-DOS
costs around £150 on disc

U.K. price: £2,975 with LCD,
£3,250 with back-lit LCD and £4,350
with plasma

Manufacturer: made in U.S. by
Grid Systems

Supplier: Grid Computer Systems
Ltd, Unit House, 33 London Road,
Reigate, Surrey RH2 9HD. Telephone:
(07372) 41211. Available now P(
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HEADSTART ATS
SMALL, FAST AND POWERFUL

By Jack Schofield

ALV EPe e e Nt ' .

BAGSHAW BENCHMARKS

BMO BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8 BM9 BMI10 BMI11 BM12 BMI13 TOTAL

Headstart ATS 16 11 10 14 14 38 12 65 18 8 17 70 48 52 393
Apricot PC 17 7 7 19 11 20 2 22 2 7 14 98 44 8 278
18M PC 21 10 21 21 20 30 8 65 17 7 15 311 145 51 742
Canon A-200 20 17 16 23 28 50 12 76 18 8 15 326 162 61 832

The standard disc Benchmarks were run — see page 99 in this issue — using the Ericsson PC’s Basic. The ATS is the second fastest
of all the floppy-disc based machines we have tested, in spite of using the same slow drives as the Canon A-200.
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Less than a PC/AT but
more than just a work
station, this muscular little
package could find a place
in many people’s plans for
office automation.

he Headstart ATS, previewed last

month, is the first clone of the IBM

PC/AT to reach us in production
form. It even has a U.K. mains supply built-
in.

The most remarkable thing about the
machine is its small size. The keyboard is
about the same size as the IBM PC/ AT one,
while the monitor box is much smaller. And
there.is no huge system box at all. Instead of
the AT’s massive pancake, the only thing to
clutter your desk is the optional 720K twin
disc drive, which 1s also tiny. These Canon
third-height 5.25in. floppies are the ones
used in the Tava portable, reviewed on page
62.

The Headstart does not have a system box
because all the circuitry, including a mini-
mum 256K of RAM, is crammed inside the
monitor box. It does not seem to run hot,
either. The disadvantage is that there is no
room for standard IBM PC expansion cards.
However, the Headstart has most of the
things you might need built-in already, so
expansion is not likely to be required.

The system already provides both the
excellent IBM: green-screen display and
graphics. A four-pole: DIL switch on the
front can be used to-select either the mono-
chrome or colour-graphics display driver,
though of course the colour graphics are dis-
played in monochrome on the built-in 12in.
monochrome screen.

Also fitted as standard are ports for floppy
disc, printer, a network- and serial com-
munications, The only extras you might
want and can’t have are things like a
clock/calendar card or integral modem.
However, there is an expansion bus which
could be taken to an expansion box. The
remaining features are a power on/off
switch, and a brightness wheel for the video
display.

On power-on, the Headstart looks for a
system disc, and if one is not available it tries
to boot from the built-in local area network.
For this review a version of ATS-DOS
version 2.11/1.05 was used. This appeared
to be the same as PC-DOS 2, though much
was missing. Conspicuous by their absence
were -GWBasic and such handy lictle
programs as DDT. Also missing was DOS

3's VDisk, for setting up RAM as a virtual,

SPECIFICATION

CPU: Intel 80286

RAM: 256K, expandable to 512K,
1Mbyte or 3Mbyte

Storage: optional 5.25in. 720K twin
half-height floppy discs; Multilan storage
systems with 25Mbyte to 725Mbyte
options

Keyboard: 104-key detached with four
LEDs; optional 70-key portable keyboard
snaps on to front of screen in a protective
casing

Display: 12in. green screen with P-39
phosphor with 80 characters by 24 lines,
switchable to 640 by 200 pixels

Sound: one-voice speaker
Interfaces: RS-232C compatible
RS-449 serial port, Centronics parallel
printer port, data bus interface, coaxial
LAN port

Dimensions: 400mm. (15.75in.) X
325mm. (12.75in.) x 286mm. (11.30in.)
with small keyboard; weight 13.5kg.
(30lb.)

Price: £1,995 plus VAT; discs £495;
25Mbyte network server £2,795
Supplier: Intertec, 123-125 Gloucester
Place, London W1H 3PJ

Availability: U.K. deliveries schedvled
for mid-summer; contact Zircon Micros,
452 Fulham Road, London SWé 1BY.
Telephone: 01-385 0850

disc, though we ran this from a PC-DOS 3
disc. We were reduced to using Compagq,
Olivetti and Ericsson discs to provide
GWBasic for running Benchmarks, etc.
They all worked correctly, as far as we went.

The ATS was also happy running other
IBM software from standard 5.25in. IBM
discs. We found no programs that would not
run, except for the original Microsoft Flight
Simulator, which also refused to run on a
PC/AT. However, the Headstart did run the
newer version.

The facility to switch from monochrome
mode to graphics was a great boon compared
to the IBM, though it did involve changing
the DIL switch and rebooting the system.
The facility to switch in mid-program would
be even nicer.

There were only two problems with the
system, one minor and one rather more
troubiesome. The minor problem with the
Headstart is the sheer speed of the cursor,
compared to the slow crawl of the IBM PC.
Using destructive backspace, it was easy to
delete a line of text by mistake, so fast is the
operation.

More troublesome was the large Headstart
keyboard. It is spacious, but the placing of
some keys is less convenient than on the IBM
— Aluis one such. The numeric keypad lacks
the arrows and labels of the IBM version,

BASIC BENCHMARKS

BM1 BM2 BM3
Headstart ATS— 0.6 2.5 5.5
80286
1BM PC/AT — 80286 0.5 1.9 4.6
Olivetti M-24 — 8086 0.5 2.0 4.6

The standard Basic Benchmarks were run using a version of Microsoft Basic from
Ericsson’s PC. The ATS is not quite as fast as the IBM PC/ AT or the speedy Olivetti,
but is nevertheless faster than most IBMulators.

BM4 BMS BM6 BM7 BMS8 Av.
57 6.2 11.2 17.6 18.2 8.4
4.7 5.2 9.1 146 135 6.8
4.7 5.2 9.4 148 161 7.2

WREVIEW

including Home, End and Page Down. The
functions still work, and are even docu-
mented in the ultra-slim manual — final
documentation was not available — but this
was not very convenient with unfamiliar
packages.

But there are also some improvements
over the PC keyboard. For example, the
Backslash key has been moved. LEDs are
provided for keys like Caps Lock and Num
Lock, though they are on the top of the key-
board, not built into the keys themselves.
Also there are three keys labelled, curiously,
S1, S2 and S3, plus eight extra function keys
from F11 to F18.

The keyboard feels nice to use and works
well. However, it is sufficiently different
from the IBM version to feel odd, without
being decisively better. It should satisfy
people who only use the Headstart, though
it will probably annoy those who use a
number -of PC-compatible machines.

The Headstart includes a coaxial con-
nection for the well-known Multilan multi-
user network, first developed on the Supet-
brain. This is fast — 3Mbit/sec — and can
connect up to 255 work stations using an
80186-based 25Mbyte file server. IBM PCs
can be joined to the net using the PCN-255
adaptor card, and the hard-disc storage can
be expanded to 725Mbyte.

The networking facilities were not tested,
but for some users will represent a major
attraction of the system. The fact that the
standard Headstart is supplied as a compact
system without disc drives should enable
networks to be assembled cheaply and
easily. Only a few dual-floppy drives need
be purchased, as they can easily be moved
around as required for loading software.

HEADSTART ATS

Performance 0
Ease of use 0
il

Documentation

Vcluefc_>r money (1 [0 O B

1The Headstart ATS is a fast, powerful
machine. It should be seriously
considered as a high-powered work
station.

CONCLUSIONS

HThe Headstart is an attractive and competi-
tively priced competitor for the IBM PC/AT. Itis
easy to buy, as the standard system provides
most of what most people need, including
switchable monochrome and graphics
displays.

HThe ultra-compact design saves a very con-
siderable amount of desk space. The whole
system takes up less room than many dumb
terminals.

B Compatibility with the IBM PC seems excel-
lent, which will appeal to single users, though
the lack of expansion slots must be seen as a
drawback. For this reason it will ‘probably
appeal more to the corporate market, where
the small footprint and built-in network will be
more appreciated. PC)
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SOFTWARE CENTRE

CP/M-86

CP/M

MICROPRO SOFTWARE SYSTEM

WORDSTAR: Best selling professional Word Processing software. On
screen formatting. Block manipulation, File read/write. Simultaneous
Editing and Printing £295
MAILMERGE: Enhancement for document personalisation and mailing
APPlICAYIONS..... e reeeesesmiossecoran st eiss s asiassssssnsasss s ans st ssssss £145
SPELLSTAR: Enhancement for checking spelling and maintaining spell-
ING ICHONATIES..o.ecoe et £145
STARINDEX: Useful package for creation of Table of Contents, Index,
List of Figures. Interfaces to Wordstar to improve document
presentation quickly and easily. £116
INFOSTAR: Impressive Data Base system combining the power of
Datastar with the flexibility of Reportstar. £295
DATASTAR: Screen based Data Entry, vetting and retrieval system.
Screen formats under user control................... ..£175
REPORTSTAR: Powerful report generator, provides much needed
enhancement to Datastar for report production and transaction process-
ing £210
(d:ALCSTAR Electronic spreadsheet with interfaces to afl MicroPro pro-
ucts....... ..£116

WORDSTAR 2000: For the IBM

PC

Combination prices — WS/MM
£390; WS/MM/SP/SI £399

DO

DATABASE MANAGEMENT

FORMULA 11: Unique information management system with excep-
tional capabilities for Application Generation. Multiple files and
indexes, transaction processing, interactive, no programming language
required £450
dBASE II: The most popuiar of data management systems, very powerful
application generator.
QUICKCODE: Add-on facility for dBASE programmers to speed development
process by generating dBASE command files, £200
dGRAPH: Extremely useful program for graphical representation of dBASE
and user created data files. £200
dUTIL: Utility to speed up dBASE execution £69
CARDBOX: Highly popular electronic card index system. Easy to use, with
powerful retrieval facilities. £195
FRIDAY: End user file management system from the authors of dBASE I, File
definition, input and reporting under user control... . 8195
OPEN ACCESS: Multi- function Executlves Informatlon System
FORMULAT IV MULTI-USER: Database for PC DOS.

EVERYMAN: Database Systems.

Telesystems Ltd

The Geans, 3 Wycombe Road, Prestwood, Bucks. HP16 OND. Tel: 02406 6365

LANGUAGES
; UTILITIES
Microsoft CP/M MSDOS Digital Research CP/M CP/M-PCDOS 5 ASCOM: The most flexible asynchronous communications package
86 avallable to the micro worls Interactive, batch, menu-driven. Available for
CPIM, CPIM-86, MSIPCDOS. £1
Bas:c Iénerpreter £340 £340 8322:8'&““”?‘” glgg E%g e ggmiﬂw'snlmgle communications program for exchanging files betwt:gg
Basic Compiler £385 385 ompiler
FORTRAN Compiler £485 £340 PASCALMT 4 $300 £345 ©£345 mﬁTuslrsggaigitrecrgggé:xchangxng files between CP/M systems. Prowded
COBOL Compiler £680 £680 C Compller £295 £295 CONVMS: Operatlng system converter. Runs MSDOS programs under
C Compiler £485 PERSONAL BASICInt £130 CP/M-86.. .£70
PASCAL £295 f(:?IOSR(;:AOSBzOL 2425 5428 aggggp
BUSINESS BASIC £450 A 10 &1 ASSEMBLER PLUS: Disassembier for 8030 and 260
Compiler £195 £150 FILESHARE £250 £425 DISKEDIT: Facility for:esdﬁ?\egnc;lsirh;’d dataat?y sectgrmlgx'/ngEZblea .£70
MACRO ASSEMBLER £195 £150 FORTRAN-77 £295 £295 IBM-CP/M COMPATIBILITY: Set of programs that enable IBM 3740 disks to be
u;%q gn Cl;llg , permitting t;anifer o; files to/fyt?]n; IBM rml_lr_\frames £110
BURFRBAFTCLanp (6185 TRils SUPERSOFTBASIC £200 £200 )S(LTﬁenggnverr(T)sg g%rg(;r:gger:gleargc%d%rt%s:ng% e =y 0
Compiler EMBO/86: Emulator to run CP/M software under CP/M-86 and DOS..............£70
PRO FORTRAN £220 £320 PRO PASCAL £220 £320 £320 DISPLAY MANAGER: Screen handling productivity aid for Digital Resegts:g
MPIIers...........
%%CESeS MANAGER: File handling productivity aid for Digital Research com-
pilers ..£333
APPLICATIONS
MULTIPLAN: Exceptional electronic worksheet from Micr%soft MISCELLANEOUS
159 . ]
MULTI-TOOL WORD: Microsoft's advanced Word Processor with CPIM 2.2: Standard operating system on 8” disk
optional Mouse for added flexibility £299 CP/M-86: Standard 16-bit operating SySte\n -
SUPERCALC: Fast action spreadsheet and planning aid........£200 SUPERSORT: Full function Sort/Merge/Selection package£1 45
ABST: Power statistics package £350 MSORT: Standalone and COBOL hosted Sort package
GRAPHSTAT: Versatile statistics and graphics package forthe | N NI .. e es e eeeeeeseeee s
Epson QX10, IBM-PC and Sirius £195 MAGSAM: MBASIC utility to provide multi-key ISAM file
ALIAS ACCOUNTS: Fully integrated accounts system with |2butl)lé G ES oo £150
reoslo BSE z TOUCH ' G Toach yourself keyboard kils.
ALIAS PAYROLL/SPP: Standalone or integrated system with op- . y . y : ]
tional links to ALIAS Accounts each£600 PROSTAR TRAINING GUIDE: Independent instruction on égg
RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC use of MicroPro ‘STAR’ products......wceeeeeccccone
source code. each £300 TERMCOM VT100: Emulator. £160
RCS PAYROLL: Full function, highly used package................ £500 FIXED ASSETS SYSTEM:...........oroiririnereececerce e enesbensas £600
STATISTICS PACK: Over 25 easily used routines in MBASIC..£120 INCOMPLETE RECORDS SYSTEM: ... - £350
MATHS PACKAGE: Interactive routines (40 + ) in MBASIC.....£120 EXPRESS BASE lI: Productivity aid fordBase ll................... £125
PLEASE CALL FOR FULL LIST PRICES EXCLUDE VAT DEALER ENQUIRIES INVITED
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TICKTACK

CRAUNCHING
THE MARMOSET

By Glyn Moody

Aimed at being more than
just a translation aid, this
program will help you write
foreign business letters.

ranslating is fraught with dangers,

particularly if you are unacquainted

with the foreign language in
question. Ticktack is a translation program
designed to protect you from some of the
more obvious pitfalls.

Just how grave these can be is nowhere
better illustrated than in Pedro Carolino’s
The New Guide of the Conversation in
Portuguese and English, published in 1855.
Carolino relied solely on a Portuguese-
French phrase book and a French-English

dictionary, and was unprejudiced by any:
personal knowledge of English. To borrow a-

phrase found in the book under the heading
““Idiotisms and Proverbs’’, Carolino’s
efforts are a perfect example of *‘craunching
the marmoset’’ — whatever that may mean.

Ticktack aims to avoid any such
craunching.. It is designed primarily for
business use, where letter writing is a key
activity, and creating the right impression is
often crucial. Since the range of phrases
encountered is relatively circumscribed, it is
quite possible to cover most situations using
a combination of standard phrases.

Taking this as its starting point, Ticktack
works in two stages. First it provides a list of
several hundred such common phrases, each
of which is assigned a unique reference code
of the form D34. The particular phrase
allocated to this number happens to be
““Will you please send us your current price
list and indicate what discounts apply.”

The second aspect of Ticktack is the
translation itself. This eschews any fancy
kind of AI approach, and simply replaces
the English phrase D34 by the foreign
equivalent. For example in the German
version reviewed here, this is ‘*Wiirden Sie
uns bitte Thre neueste Preisliste zusenden
und uns mitteilen, welche Rabatte Sie
gewihren.’’ Since the phrases are numbered
in exactly the same way for all the languages,
it is possible to ‘translate between any of
them if you have the two relevant manuals
and a disc containing the phrases in the end
language.

The range of languages available is
impressive. Apart from all the popular
European ones, there are Ticktack packs for
sending letters in Finnish, Romansch —
Switzerland’s fourth national language —

[SPECIFICATION

Hardware requirement: 48K Apple
i1, e, llc, 64K IBM PC or compatibles,
Apricot, Torch, Sirius, BBC Micro
Price: £150 including VAT for first
program, £75 including VAT for second
program on same machine
Availability: now

Avuthor and distributor: Primrose
Publishing, 11 Church Street, Thriplow,

Cambridge. Telephone: (0763) 82512

and Basque. The phrases in all the modules
are the work of a native speaker who is also
what the publisher calls a *‘bright business
person.’”’ For example the Basque version
was produced by the chief translator for
Basque Television.

New languages are being added. A
Russian publishing house is interested in
jointly producing a version in Cyrillic
characters.. Similarly, the 4,000 or so
Chinese ideograms needed to cope with the
standard phrases are being hand-crafted,
and so far about 250 have been designed.

The latter development will be on the
BBC Micro. Ticktack is available on the
BBC, IBM PC and compatibles, Apple II,
Ile and ¢, Apricot and Sirius.

The latest versions of Ticktack will work
with any word processor capable of dealing
with ASCII files. By keying in the relevant
codes, phrases can be strung together on a
data disc. In the other disc drive is the main
Ticktack floppy, on which is stored all the
phrases in the target language. There is also
a small front end which places the
appropriate phrase on the data disc as you
type in the codes.

Once the letter has been built up in this
way, it can then be edited with a word
processor like any other file. For example,
addresses can be added, or phrases modified
to reflect the particular situation. Of course,
as soon as you stare playing around with the
phrases themselves, you run the risk of
introducing the idiocies Ticktack is designed
to avoid. For this reason the publisher
suggests that the programs are best used by
people with some knowledge, however
basic, of the language. Ticktack then
becomes more of a way of clarifying your
own foreign fumblings, rather than a stand-
alone translation program.

Ticktack encourages the former approach
by including a useful manual on letter
writing in the relevant language, which
points out pitfalls and makes many
suggestions for improving your letter-
writing style. These go far beyond matters of

B SOFTWARE REVIEW

punctuation. For example, there are
benevolent injunctions like ‘‘be courteous
and charitable and put your correspondent
in a positive and receptive mood.”’

Happily the manuals go a long way to
inspiring confidence in these words of
wisdom. They are well thought out and well
written. There are somé useful exercises at
the end, and a very full selection of
photocopies of sample letters. The sentences
provided would seem to cover most general
business situations quite well.

Interestingly enough, there has been
considerable interest from the Continent in
Ticktack. One of the advantages of the
whole system is that it works both from and
to English. Where other nationalities make
the effort to write in the appropriate
language, British executives seem more
disposed to fire off letters in English and
hope that someone out there will

understand. Perhaps the appearance of
something so simple in concept and easy in
use will help change all that.
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I JTicktack uses a very simple idea

| effectively. For ordinary day-to-day
overseas business correspondence it is a

l real boon.

CONCLUSIONS

WTicktack is a business-lefter generator which
works by stringing together standard phrases.
It is not a translation program as such.

M Within its circumscribed field, for which it is
well suited, it seems to be a workable solution.
BNo matter how accurate the component
phrases are, it would be unwise to entrust
weighty commercial matters to this kind of
blind letter generation.

MThe documentation is very well designed;
the general hints on letter writing are practical
and down-to-earth without ever being
patronising.

WThe price of $150 might seem a little steep
for one disc and a few manuals. Whether they
are worth it depends on how much the user
aftaches to presenting an efficient and
business-like image to foreign clients or
partners. 1’(
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PEGASUS ACCOUNTING

Regarded by many accountants as the very best
actounting software available. Pegasus comprises
eight modules, most of which will operate alone or
will work together in a totally integrated system.
We have professional staff, in London and the
Midiands, fully trained to install and support
Pegasus. Prices and details on request. We are
authorised Pegasus dealers.

COMPUTER-AIDED DESIGN

As specialist consultants in this field we can supply
either software only or a total system configuration
with full support. We are suppliers of AUTOCAD,
DOODLE and a number of other CAD packages. The
productivity benefits of CAD are enormous — the
cost of a system is almost certainly much less than
you would expect. In most cases our clients have
found a system pays for itself within 3 to 12
months!

MULTISOFT ACCOUNTS

A system offering top-level functionality at a very
reasonable price. Recent press reviews have high-
lighted Multisoft as one of the most powerful
micro-based accounting systems currently avail-
able. We concur. Very impressive indeed! Please
telephone for further information. We are officially
appointed Multisoft dealers.

CHIT-CHAT

The new telecommunications package from

Sagesoft which we feel represents outstanding

value for money.

* Micro-to-micro file transfer.

* Top of the range EMI Datatek modem.

* Free subscription to Telecom Gold {worth £100}.

* Access to Viewdata and Prestel.

* Electronic mail, telecommunications and telex.
List price £399 our price £325.

BEST UK SOFTWARE PRICES?
0629-3021

Over 400 leading software packages
Independent advice in making your choice
Professional staff + network of consultants
Most formats. All programs latest versions

DBASEII £239

WORDSTAR PROFESSIONAL £265

MULTIMATE ver.3.3
SPELLSTAR
VOLKSWRITER DEL.
MS WORD
WORDSTAR 2000
MULTIPLAN
SUPERCALC II
DBASE 11

MDS DELTA 4
KNOWLEDGEMAN
PERTMASTER 1000
MS PROJECT
SUPERPROJECT
FRAMEWORK:
LOTUS 1-2.3

OPEN ACCESS
SMART

SYMPHONY

ASCOM

MS CHART

DELTA GRAPH
ENERGRAPHICS
EXECUVISION

DR C COMPILER
PASCAL MT +

LEVEL 1l COBOL

MS BASIC

MS PASCAL
QUICKCODE
SYCERO

D UNTIL

SMARTKEY Il
SUPERSORT

SAGE PAYROLL
SAGE A/CS/PAYROLL
SAGE PLUS/PAYROLL

SAGE ACCOUNTS £259
SAGEPLUS £495

All prices exclude V.A.T. Carriage is charged at £2+ V.A.T. parcel post or
£5+ V.A.T. 1st Class. Please phone or write for our comprehensive price list.

DEALER AND CONSULTANT ENQUIRIES WELCOME

PrrSo;

rrllrn

INDEPENDENT MAIL ORDER DISTRIBUTORS OF QUALITY SOFTWARE
Trlsoft Ltd, Crown Square, Matlock, Derbyshire DE4 3AT. Telephone: 0629/3021

THE
ONLY $100

WORTH
REMEMBERI

SHTEL

Ourrange includes 6 different memory cards.

HIGH TECHNOLOGY ELECTRONICS LTD., 303/305 PORTSWOOD ROAD,
SOUTHAMPTON, SO2 1LD. TEL: (0703) 581555 TELEX: 477465 HTELG.
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HARDWARE SERVICE
Plgase telephone for prices and details of our
optional installation service. We supply:

"APRICOT
U.K.'s highest selling serious business micros; we
supply the full range from the F1 to xi20s.

OLIVETTI

M21 and M24. In our opinion the Olivetti range
offers the finest 1BM-compatible, single-user
hardware available.

NORTH STAR DIMENSION

The only 100% PC-compatible multi-user, multi-
processing system currently available. Will accept
up to 12 work stations and runs all IBM “off-the-
shelf” software. Tremendously cost-effective as
compared to IBM PC networks; up to 60MB central
storage: Entry-level, 2 screen configuration with
15MB central storage — only £5875, RR.P.

SUPERCALC i

Here are just some of the features offered by
Supercalc |1l Release 2 and .why this program is
likely to overtake Lotus 1-2-3 in total sales.
*Price ‘includes direct telephone support from
Sorcim/IUS. “Largest useable spreadsheet {up to
9999 rows and 127 columns). *Advanced memory
manager. *8087 support for speed. *Over 500
built-in functions such as rate of return, net present
value, average, random number generator, trigono-
metric functions, etc. *Superb graphics including 8
font types, up to four charts per page and able to
print all plotter colours.

List price £295 Our price 199

DISKS and BOOKS

We stock Sony, Dysan and 3M disks. Qur prices are
very competitive, for exampie 1 box of 10 Sony
double-sided disks is £39.95+V.AT.+£1.00
carriage. We also sell computer books; please ask
for a copy of our booklist.
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PRINTER SWITCHES FROM
HOMESTEAD ELECTRONICS

LINK TWO OR MORE MICROS TO ONE PRINTER, PLOTTER, MODEM ETC. OR VICE VERSA

ROBUST CONSTRUCTION
SCREENED, METAL HOUSING

FULLY TESTED
BI-DIRECTIONAL
NO POWER REQUIRED

12 MONTHS GUARANTEE
OFFICIAL ORDERS ACCEPTED

24 HOUR DESPATCH

3

SERIAL DATA SWITCHES

PARALLEL DATA SWITCHES

RS 232/V24. 25 way "0' sockets

LINES 1 to B4 20
2 way switch
3 way switch
4 way switch
5 way switch
8 way switch
2 way cross-over

ALL 25 LINES
Model V2 2 way switch
Model V3 3 way switch
Model V4 4 way switch
Model V5 5 way switch
Model VX 2 way cross-over

CENTRONICS. 36 way sockets
Modet C2 2 way switch

Model C3 3 way switch

Model C4 4 way switch

Modet C5 5 way switch

Model CX 2 way cross-over

1BM PC. 25 way *0' sockets

Model P2 2 way switch
Model P33 way switch
Model PX 2 way cross-over

IEEE-488. 24 way sockets

Model E2 2 way switch
Model E3 3 way switch
Model EX 2 way cross-over

PLEASE ADD VAT AT 15%. ALL ITEMS CARRIAGE PAID
TRADE, EDUCATIONAL & EXPORT ENQUIRY WELCOME
CABLES ALSO AVAILABLE. EX STOCK & CUSTOM BUILT
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HOMESTEAD ELECTRONICS

Trelawney Industrial Court
Trelawney Avenue, Langley
Siough, Berks. SL3 7UJ.
Telephone: (0753) 44269
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LIGHTYEAR
EASY EXPERT SYSTEM

By Chris Naylor

No previous experience is
required when using this
graphics- and menu-based
package to help with your
decision-making.

he current pardigm of an expert-

system shell is a program which allows

the user to catry out tasks in structured
selection, choosing between a number of
different alternatives in an otdetly fashion,
and which allows the user to readily input
details of his or her own particular problem
arca. Lightyear fits in with this paradigm
and provides a very stable method of setting
up your own expeft system (o act as a
decision aid. Suggested uses include
marketing decisions, frecruitment selection,
financial analysis, purchasing decisions and
a great many mofe.

There is no doubt that Lightyear is one of
the casiest-to-use expert-system shells cur-
rently available. You need no knowledge of
expeft systems to sct it up or to use it, and
the screen display and prompts make its
operation so obvious that it would be hard
to envisage a user who was stumped by it.
Menu-driven and graphics-orientated, it is
something of a model of clarity, especially
when used with a colour display.

The general procedures for using Light-
year consist of naming the system you are
about to put up and then listing the alter-
natives available to you under this system.
So, if you wanted expert advice on which
computer to buy, you would list as alter-
natives all of those computers you might
consider.

You then list the criteria by which you are
going to make your choice. These might be
price, disc size and speed, for instance. Each
of these critetia is assigned a weight from 0
to 100 to show the importance you place on
the value of that criterion overall. You also
specify whether cach criterion is to be re-
garded as a numeric, verbal or graphic item.

For numeric items you specify a range of
possible values. One end of the range is
defined as most desirable and the other end
least desirable. For verbal criteria you first
choose from a menu the category of words
that best apply to that criterion. The list
includes Quality, Degree, Yes/No,
Frequency, Risk and Attitude. A sub-menu
then appeats giving a choice of actual words
that might be used.

For graphical criteria the system simply
presents you with a bi-polar scale. You use
the arrow keys to position an X at the point
on the scale which you think gives a fair
representation of that particular criterion on
each alternative.

You can also add rules to the overall deci-
sion model. They are written either as
simple conditions, such as
price MUST NOT BE GREATER THAN 5000
(ELIMINATION RULE)
or as If-Then rules, such as
IF disc size LESS THAN Average THEN price
MUST BE AT MOST 1200 (ELIMINATION
RULE).

It is also possible to add rules of the

form
IF price GREATER THAN 2000 THEN disc
size SHOULD BE GREATER THAN Average
(WEIGHT = 20)
The rule only comes into play if the condi-
tion is satisfied, and in that case it has a
weight assigned to it in the same way as the
other criteria possess weights.

The rules may look as if they require you
to learn a new language, but in fact all the
forms of words are sclected from pop-up
menus. The menus heavily constrain the
rules you can form, but they do so in a
reasonable way.

EKEVERDICT
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Lightyear must be one of the easiest
products of its type to set up and use
and should give useful support with
many types of decision.

With the criteria set up, an Evaluate
option enables you to compare the score for
all the alternatives on a graphical display.
Each alternative can be displayed indivi-
dually showing the criteria that have contri-
buted to its overall score, or two alternatives
can be picked out for side-by-side com-
parison with each other. At any time the
model can be altered to see what happens if
any weights, criteria of rules are altered.

The quality of the program from the
user’s point of view is really superb, with
screen  presentation of a high order.
However, the presentation actually masks a_
very simple internal model. Lightycar
appears to constst of nothing more than a set
of linear equations of the form

Yy = WXy + .o+ WX,
where w; is the weight for a criterion and x;
its value. Even where the input is verbal, it
simply locates points on an equally sub-
divided scale. The rules either bring a new
criterion into play or point out that a given
alternative has failed some rule.

BSOFTWARE REVIEW

Having listed the alternatives and criteria
for choosing between them, you enter
evaluations in words or on a scale.
Lightyear then ranks your options, using
the rules you have given it.
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SPECIFICATION

Description: easy-to-use expert-system
shell into which you put your own data..
Lightyear makes use of graphics whenever
possible to simplify the task of data entry
Hardware required: |1BM PC or
machine running MS-DOS version 2 or
above, with at least 192K RAM ond floppy
or hard discs. Mono screen can be used but
colour screen will give much better results
Publisher: Lightyear Inc.

Price: £495 plus VAT; demo disc costs £20
plus VAT

U.K. distributor: Intelligent Environ-
ments Ltd, 20 Crown Passage, London
SWI1Y 6PP. Telephone: 01-930 2967

CONCLUSIONS

B Lightyear could act as a useful decision aid
in a wide variety of circumstances.

B The model it uses for evaluating alter-
natives is simplistic.

B Presentation and graphics displays are
excellent: they make the package appear
quite natural to use and useful in its results.
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Seikosha. Advanced business printers
for every size of business.

hether you're in business in a small way or
running a vast Multinational, you need the most
advanced, reliable, high performance printer you can
buy.

And that means Seikosha.

Because Seikosha produce a range of up-to-the-
minute printers to suit everyone, from the smallest to
the largest volume business user.

~ Whar all'Seikosha printers share in common how-
ever, is an unbeatable combination of high speeds,
superb quality printing (including NLQ), low noise
levels and the most advanced multi-function features
you'll find today.

Of course this is no more than you would expect
from the “House of Seiko™.

Take the BP 5420 for example.

Fast, quiet and designed for heavy duty use, it
combines high speed quality print at 420 cps (draft)
and 104 cps (NLQ) with an 18K buffer. For ease of
operation all user controls, plus the selector switch
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for the 8 built-in fonts, are located on the front panel
of the printer. Parallel and serial interfaces are
standard.

Then, exclusively for the IBM PC and compatibles
are the BP 54201 and BP 52001.

The BP 54201 combines most of the features of the
BP 5420 printer with all IBM characters, symbols and
graphics as standard. The BP 52001 operates at 206
cps (draft) and 103 cps (NLQ) and represents one of
the best value printers of its kind on the market.

Finally, the compact SP NLQ printer series meets
the needs of smaller businesses.

Available from all leading computer dealers.
Distributed exclusively by DDL. For details of your
nearest stockists contact:<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>