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The CED 1401, real time heart of professional
laboratory systems

High performance hardware

and

Full laboratory software — including FFTs — is standard

Demonstration programs include Spectrum Analyser, Signal Averager

The 1401 is made in Cambridge, England—and runs just as fast with Apples and IBMs too!
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PRINTERS

This month’s special feature by
Ian Stobie looks at printers in
all their various incarnations.
Starting on page 85 there is an
introduction to the available
technologies and current
market trends. Then on page
88 Jack Schofreld looks at
what’s happening among the
dot-matrix printers: NLQ is
becoming an almost standard
feature to be found on, among
many others, Epson’s new
LX-80. Finally, on page 92, we
teport on our hands-on
experience with the hottest of
hot technologies: lasets, in the

form of Apple’s new 85
Laserwriter o=t

INSIDE

Vienna PC Outstanding
screen display — page 66.

Omni-Reader Cheap text-
input device — page 57.
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the ELEPHANT family to provide you with a total computer supplies package. Together with
ELEPHANT MEMORY SYSTEMS disks — certified 100% error free and problem free and
guaranteed to meet or exceed every industry standard — ELEPHANT is now more than ever the

trusted brand that gives you the best from your computer.
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EDITORIAL

THE BRITISH WHAT?

Whatever happened to the British micro? A couple of years ago,
we seemed to be dominating at least the home micro business
through Sinclair, Acorn, Dragon, Oric and Lynx, with the Jupiter
Ace and Grundy Newbrain adding to the list. Since then five of
these seven firms have gone into receivership, Acorn has had to be
bailed out by the Italians, and Sinclair Research by a subsidiary of
the Maxwell empire.

British micros never had quite the same dominance of the busi-
ness market, but the story is little different there. The arrival of
the IBM PC and its host of clones cut a swathe through the ranks
of British manufacturers, and the number of bankruptcies doesn’t
even bear thinking about. There are still many small firms success-
fully making high-quality micros, but the only major manu-
facturer still flourishing seems to be ACT.

What are the prospects for the survivors? Sinclair Research, sad
to say, needs new products. The Spectrum is a micro of little
merit, which sold on good marketing, patriotism and price. Now
that 1t is being undercut by superior machines only the existing
software base supports it. Every Spectrum program converted to
another machine is another nail in its coffin.

As for the QL, this was spoiled by being released in 2 botched
form. Again, a new version is desperately needed, with a built-in
3.5in. disc and full Motorola 68000 instead of the cut-down
68008. Otherwise it looks likely to lose out in the battle between
the Amstrad CPC-664 and the Atari 520ST.

Acorn’s product line also looks weak, with the inept Electron
and ridiculously overpriced BBC B+ having limited appeal. The
immediate hope is that Olivetti can flog them in the under-
developed education markets overseas before an industry-
standard operating system catches on.

For the future, however, Acorn badly needs a BBC C. The only
obvious option is to redesign the B to incorporate the existing
National Semiconductor 32016 add-on. This would provide BBC
B compatibility with an extension of remarkable power and
educational appeal.

ACT is in no desperate need of new products, which is all the
more reason why it ought to launch some soon. The requirement
is an 80286-based machine to compete with the IBM PC/AT,
allowing ACT to slide imperceptibly into proper IBM com-
patibility. The only worry is that ACT will neglect its U.K. and

European user base while trying to crack the American market.
Look what happened to Acorn . . . .

There are two other major micro manufacturers active in the
U.K.: IBM and Commodore. IBM is continuing to expand its
operations in Greenock, Scotland, where it makes vast quantities
of IBM PCs, almost all for export. No one thinks sales of IBM’s
micros ate going to stop.

Commodore, however, offers morte cause for concern. It is not
the fault of the British workforce that Commodore’s product
planning appears to be a shambles, and that the company’s
declining sales look like putting it into the red this year. However,
the Corby factory appears to be churning out Commodore 64s in
great quantities for Europe and Australasia. And when
Commodore sorts out its product line, it should find itself selling
all the main industry-standard operating systems: PC-DOS on its
IBM PC clone, the Unix-like Coherent on the 900 and good old
CP/M on the 128. The other products can presumably be junked.
If it works, Commodore might do quite well.

The continuing success of IBM and ACT, and the possible
revival of Commodore’s fortunes, show that it is possible to
manufacture successful micros in the UK. and to sell them
overseas. The real problems are getting both the design and
marketing right, and Amstrad has shown we can do that too. If
the CPC-464 was actually made in the U.K., that would be a
success worth bragging about.

HYEARS AGO...

Here at last — the 64K RAM chip is finally being shipped to European
declers and developers and is now available for the general market.
Manufactured by Motorolg, it has, for some incomprehensible reason,
been called the MCMé6665L25.

Itis a 65,536-bit high-speed — 250 nanosecond access — dynamic
RAM requiring eight address lines. Complete address decoding is
done on-chip with address latches incorporated. Operating from a
single 5V power supply the chip dissipates less than 300mW. The only
reservation about this great advance in chip development is the price.
A quick calculation on our 16K RAM micro shows that the price per
byte of-a 16K RAM is 0.3p whereas that of the 64K RAM works out
more like 2p per byte. No doubt the price will eventually fall.
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Line Counter

I REFER to the program Line
Counter in the Commodore
section of Open File on page 138
of the May 1985 issue of Practical
Computing.

May I first point out an error in
the published program, said to
be for the Commodore 64. In
that machine, the address of the
ROM subroutine which converts
an integer in AX to a decimal
string and prints the string is
$BDCD, so the data in line 21
should be 205, 189.

I devised my own program for
the same purpose to help me
split up Basic programs into
handy sections for printing. My
version is shorter and more
elegant. Instead of plodding
through the business part of each
line and counting the zeros which
mark the end of the lines, it
jumps straight from one line to
the next using the next line
address placed at the beginning
of each line in Basic RAM, and
counts the jumps. To convert the
published program to be
equivalent to mine, the following
amendments afe required:

13 subsmute 1 for 0 or, perhaps
better, 164, 43 for 1?
14 DATA 72, 200 208, 2, 230 89

177, 88

15 DATA 240, 12,133, 89,104,
168, 230, 35

16 DATA 208 2,230, 36, 208,
232, 104, 165

17 DATA 36 166, 35, 32
delete 18 & 19’

21 DATA 205, 189 {see above)

Consequentials are

7 891 instead of 205

23 118 instead of 132

For my own purposes I have
added a routine which returns
the number of the nth line,
where n is first Poked into
locations 251,252. For brevity
and convenience, the first 14
bytes of the line counter routine
are placed in a subroutine, which
also opens the nth line routine.
Then n is decremented by 1. The
same technique is used,
combined with a countdown, to
find the address pointed to at the
beginning of the (n - 1)th

line. Then 2 is added to obtain
the address of the line number
bytes of the nth line, and the
integer is printed as before.

HAROLD H BROWNE,
Maidstone,
Kent.

THE EDITOR REPLIES: You are
quite correct. We left the wrong
line 21 in place when making
the listing. It should read

21 DATA 205,189
as you poing out.

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

WANTED...

I HAVE BEEN waiting expectantly for some years, cash in hand, for a
device which I really need to appear on the market. Because it seems
so extraordinary that I have not come across anything of the kind, I
appeal to your readership for a solution, which I feel very certain will

be of widespread interest.
What I seek is:

@ A standard QWERTY keyboard computer preferably CP/M,
having both a word processor, preferably WordStar, and a Basic,
preferably Microsoft, in on-board ROMs or ROM cartridges.
@® A composite video interface for use with a monochrome monitor.
@® Bubble memory or battery powered with CMOS circuitry.
Sufficient free memory to hold a few pages of text, say, 5/10K. As
third choice a built-in cassette system might be acceptable.
® A serial interface and facilities to dump text or a Basic program
direct from memoty to another micro having conventional discs.
The purpose? To enable me to draft at home the odd letter, brief
report of small segment of program. Then to carry only a single small
unit to the office next day, where either letter or program can be
transferred to the office micro for further editing and/or printing. I
feel certain that I cannot be the only person to whom such
equipment would be of the tremendous value.

PETER GOODE,
Hayes,
Middlesex.

THE EDITOR REPLIES: The Epson PX-8 and NEC-8401a both have
WordStar in ROM and would seem nearest to filling the bill. The
Epson is widely available, but the new NEC portable has only been
launched in the U.S. Unless, of course you know different.

Matrices
and complex
numbers

IN YOUR March issue, page 59,
there appeared a letter enquiring
about matrix and complex-
number handling. May I bring to
your attention the Matrom, a’
sideways ROM for the BBC
Micro, which adds matrix
handling to BBC Basic? It has
been used in teaching since
October 1984, and can be bought
for £25 from Matrom, c/o
Mathematics Laboratory, School
of Mathematical and Physical
Sciences, University of Sussex.

I have often been puzzled by
the short-sightedness of designers
of programming languages who

build a fixed number system into
their languages. Perhaps it is
because they have failed to
distinguish between the syntax
and the semantics of arithmetic.
The rules of algebra concerning
+,-,%, but not /, are the
same whether they refer to
integers, complexes, elements of
an algebraic number ring, or
finite field, etc. All these dumber
systems are useful.

The proper approach would be
to restrict the programming
language specification to
questions of syntax, and to leave
details of implementation to a
library module. The module,
selectable by the user and
perhaps held in ROM or on disc,
would deal with how numbers are
to be represented in memory,
how they are to be input, how

. had more or less despaired of

displayed on the screen, and how
the primitive arithmetic
operations are to be executed.
Integers and/or floating-point
numbers could form a default
module.

Such a system is quite possible
with Forth, whete any word can
be redefined. In Pascal you could
get by if you are prepared to put
up with clumsy prefix notations
like plus (x,y) instead of x +y.

It is not necessary for a
programming language to specify
a number system, any more than
it should specify the computer it
runs on. It is even conceivable
that one could lay down
appropriate calling conventions
for each processor to enable
standard suites of machines-code
programs to be used with any
high-level language that has been
designed to take advantage of
them.

G C WRAITH,

Reader in Mathematics,
University of Sussex,
Falmer,

East Sussex BN1 9QH.

Finding out
the hard way

AS AN avid reader of your
excellent publication I have
always been disappointed by the
lack of in-depth review — or any
review — of the various
programming languages and
associated compilers and
development tools available.
Pethaps you feel that this is too
esoteric for most readers who
seem to be content with Basic. As
someone who specialises in
instrument interfacing via IBM
PCs to networks/mainframes, 1

being able to do such work in
anything other -than Basic
assembler.

IBM’s Basica is so incredibly
powerful for interfacing and
communications work that this,
coupled with its interactive
nature, makes development work
simple. However, with complex
programs of, say, 48K and over,
the lack of global variables and
associated subroutines makes less
elegant coding than I would
prefer. The failure of IBM to
provide a version 2.00 compatible
compiler in the U K. is a further
serious disadvantage; Basica is
painfully slow. The major
problem, as I see it, is that no
other development systems on
the IBM, such as Pascal, Fortran
and C, have intrinsic
communications/graphics/screen-
handling support and one is at
the mercy of third-party suppliers
for these items. To my cost I have

e e e ———— ]
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FEEDBACK

discovered that the quality of
such offerings is rarely acceptable.
Even when they are available, the
endless compile/debug,
run/debug cycle is painfully slow.

The latest version of Borland’s
Turbo Pascal seems to change all
that, even more so with the
about-to-be-released Graphics
Toolbox. It is superb on all
aspects of screen-
handling/graphics/file-handling
and 1 have just discoverd that an
Asynch Manager is now available.
This package essentially replicates
the communications power
available in Basic. All this,
coupled with the almost
unbelievable speed of the one-
pass compiler, and the numerous
handles thoughtfully proved into
the BDOS/BIOS means that the
full features of the IBM PC are
available without need to
recourse to assembly language.

The low start-up cost of
Borland’s package puts it within
the reach of most programmers;
its specification must be one of
the most comprehensive
available. For programs of
medium complexity, where speed
of development, and indeed of
execution — use the 8087 version
for maths-based packages — is
vital, I doubt if it could be
rivalled.

The point, however, is this:
despite reading a whole host of
computing/IBM-related
magazines [ still had to find out
most of this the hard way. Indeed
I only discovered the Asynch
package because I had more or
less decided to invest in a
complete C development system
and the Borland version was
mentioned in small print at the
end of a flysheet. The resultant
saving in time/effort/money was
considerable. Publications, such
as yours, which cater for the
serious uset, should perhaps
think a little more along these
lines and less along the
games/business package
approach. After all, there are
only so many ways of watching a

business rise/fall, or solving the
Towers of Hanoi problem, vital
though it is that we understand
these things. There are a whole
hiost of areas whete micros are not
making any impact simply
because the right questions are
not being asked. Even if the
correct tools are being provided
for the job, who knows about
them? .

DR BARRY CLARK,

Glasgow.

THE EDITOR REPLIES: Turbo
Pascal looks outstanding,
especially for the low price, but
we are still waiting for our
reviewer .to produce his report.

[ [ ]

Using Pip
(]
instead of

y o ]
Typewrit
1WAS surprised to see the routine
Typewrit.Com to turn a micro
into a typewriter published in the
May edition of Practical
Computing. Has it been
forgotten that this facility exists
under Pip? Load a disc containing
Pip, and on the A> prompt type

PIP LST:=CON:
press Return, and the job is
done.

Different printers react in
different ways. The Microline 82
only prints a line when Return is
pressed. This is very helpful
because it is possible to cofrect a
line before printing. However,
you must use the space bar to
space across the paper as you
would do in envelope addressing.
The Tab key will not work. The
Smith-Corona TP-I prints each
letter as it is typed. In fact it
behaves as described by the Lees.

A BILBROUGH,
Callow End,
Worcestershire.

JOHN AND TIMOTHY LEE
REPLY: If you redefine the
devices with

PIP LST: =CON:

then the first line that you type
appears on the screen. But when
you press Return, the cursor
moves to the beginning of the
same line, so the second line you

type overwrites the first, and so

on.

Using two different daisywheel
printers set up cofrectly for
normal working with Basic or
WordStar, we found that the
lines overprinted one another as
they did on the screen. This
could be cured by changing the
switch settings on the printer to
Local Linefeed. An alternative is
to type Control-J after every
Return. This makes the printer
advance a line without requiring
switch changes.

The program Typewrit has the
advantages that each line is
shown on the screen, with no
overwriting, the switch settings
on the printer do not require

- changing, and no control

characters need be typed.

Using Pip you have to use the
space bar to move across the
paper to the starting point for
each line, which is a nuisance if
you are doing several envelopes or
a set of sticky labels. Typewrit
remembers how far across the
page you tabbed the first time. It
is also a nuisance remembering
that Ctrl-Z is needed to return to
CP/M, rather than the usual
Cul-C. Lastly, if you want tabs
expanded-under Pip, type

PIP PRN:=CON:

Comm +

WE READ with interest your piece
**Soft Options’’, page 105, in
June’s Practical Computing,
regarding IBM PC software. Your
list of British packages included
only Unicom Rap and the Braid
Mail Manager. You are clearly
unaware of Lion Micro System’s
Comm + package.

Comm + offers facilities for
uploading and downloading files
from systems such as Telecom
Gold; Viewdata access at
1;200/75 baud; error-checking

file transfer, which is better than
Bstam in so far as we can transfer
all eight bits of a file over seven-
bit datalines as well as offering
XModem compatibility, and five
other terminal emulations
including ANSI. As far as we
know, Comm + is the only
package to include as standard an
integral programming language
of its own which isn't merely a
script file processor, but is a
genuine language written for
communications. It does for
communications what dBase 11
did for databases and offers
bespoke performance at a fraction
of the time and cost of writing
from scratch. We also include
integral text editing and
formatting, including a telex
formatter, as standard.

Comm + is available for 79
different CP/M-80, CP/M-86,
MS-DOS, PC-DOS, MP/M and
CCP/M systems, which is a range
unrivalled at present.

Lastly, we'd like to point out
that though Rap does error
checking on Gold, our own
algorithms for doing this are far
more efficient — we've been
asking Robin Oliphant to make
them available since the end of
1982 with no luck. If Telecom
Gold let users have access to the
language facilities that U.S.
Dialcom usets have as standard,
such as the Prime Assemblers,
Fortran and Basic compilers and
so on, we could do it ourselves..
So Rap being able to do error
checking with Gold isn’t a
technical innovation but a
marketing coup . . . we could do
it better if they'd let us. And
Comm + is a better package than
Rap in all other respects — it's
available on a far wider range of
machines, and if Gold are
genuinely interested in extending
facilities for users, they really
ought to let us put the other end
of our error checker on their
system.

ANDREW MARGOLIS, |
Lion Micro .Systems,
London WCIE.
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ASK_PC|

I_ I use a CP/M machine
for word processing with
WordStar, and running

Microsoft Basic programs. Please
can you tell me if it is possible to use
WordStar as a screen editor to edit
programs as I do on a mainframe.
Some Basic progtams stored on disc
do not seem to be the letters and
numbers I would expect, so I can’t
edit these. Those programs that are
stored correctly appear to edit OK
with WordStar, but after such
editing Microsoft Basic loads
correctly but gives an error Direct
Statement in File when I try to run
the program.

MARTIN JOHNS

WordStar is primarily used
A as a word-processing
program, but it may also

be used as a sophisticated full-
screen editor for writing and editing
programs in Basic, Fortran, Pascal,
machine code or any other
language. Using an editor is much
better than altering a program
under Basic, since only the part of
a line that is wrong needs to be
changed. it is also possible to move
a line from one place to another,
change the line number, make
global changes throughout the
program, and so on.

Basic programs are stored as a
series of ASCII characters. The Basic
interpreter compacts the lines you
type, by converting keywords such
as Input, Print, Goto, and so on
into a single character. Numbers are
converted into binary. When you
have finished typing the program,
you generally save it on disc, and
with Microsoft disc Basic the
command is

SAVE “FILENAME.BAS*

This command writes the com-
pacted form of the program on to
disc, and it is very difficult to use an
editor to alter such a file, since the
lines of program do not look like
the text you typed in. It is possible
to save the program on disc using
ASCII characters rather than the
compacted form with the command

SAVE “FILENAME.BAS", A

The file produced in this way looks
just the same as the lines of program
you typed in, so it is easy to edit the
file using WordStar or any other
text editor. If you would like to use
the editor on a file you have stored
in compacted form on disc you just
first load the compacted file into
memory under Basic and then save
it on the disc in ASCII form before
using the editor. To run WordStar
you type the command WS, and
after the sign-on message has been
displayed the No-File menu
appears on the screen. If you want
to edit a program you must enter
the command N to edit a non-
document file. You can enter text;

SORTING
METHODS

@ I have a problem sorting numbers into order on a computer.

I am using a bubble sort written in Basic and, while it works
correctly, the computer is unbelievably slow. I have been
told that there are much better ways of sorting a large number of
values. Please can you suggest reference books which describe these,
and explain how they work. Is there anywhere I can get these better
programs, either on disc or as listings which I can type in?
D OLDERSHAW

There are quite a lot of different sorting methods available,
A and the bubble sort is the slowest. For general purposes, the
Shell sort is among the best, and always works. Hoare's
Quickersort is often even better, but you may by chance get
pathological data — that is, data arranged in an unfortunate order
— which makes this very slow. If you have a special case such as
dealing with integer numbers which have a limited range, then an
address sort is the best choice.

Two articles on sorting appeared in Practical Computing, the first
in the March 1983 issue, pages 120 to 122, and the second the
following month, pages 136 to 138. Mike Lewis also wrote about sorts
in the February 1985 issue, page 53. The standard reference to
sorting methods is the book The Art of Computer Programming
volume 3 sorting and searching by D E Knuth, published by
Addison-Wesley. The Shell algorithm is described-in an article ‘A
high speed sorting procedure’ by D L Shell in the Communications
of the Association for Computing Machinery, July 1959. The last two
references are technical, and an easier explanation is given in our own
book, Statistics and Computer Methods in Basic published by Van
Nostrand Reinhold. It has a 17-page chapter on sorting techniques,

together with tried and tested Basic programs for five methods.
Alternatively you can buy sorting programs on disc for £75 plus
VAT, or listings for £25 from Micro Logic Consultants Ltd of
Horsham, Sussex. Telephone: (0403) 731818.
Finally, remember that whichever method you use it will work
much faster if you use a Basic compiler, rather than an interpreter.

move the cursor, add, delete, alter
and so on.

Programs are made up of lines of
code which comprise letters and
numbers, which are part of the
ASCIl set of characters which
require only seven bits, so the
eighth bit is never set. Thus the
Microsoft Basic interpreter expects
to find a program where only seven
bits have been set. If you edit a
program in Document mode, you
may accidentally set the eighth bit
to some character in the program
file. When MBasic finds the
character with the eighth bit set it
thinks that there is a mistake, and
gives the error message Direct
Statement In File.

If you have always edited the
program in Non Document mode
this can never happen and there is a
very simple way to put the problem
right should you make this mistake.
Simply copy the file using the
CP/M utility program Pip, and
write it back on the disc with the
same file name, using the Z option
to zero the eighth bit. For example:

PIP FILENAME.BAS = FILENAME.
BAS(Z]

The file is now identical to the
original except that any eighth bits
that were accidentally set have now
been unset, and you can run MBasic
without any problems.

Has there been an article
@ in Practical Computing

on the maintenance and
repair of disc drives? I would like
to know, for instance, whether
there are any internal parts which
need cleaning and/or lubricating.
What disasters would be likely to
ensue if I took the cover off to
explore the working parts. Are
there such things as maintenance
kits, as there are for cassette

recorders?

A article on this subject in

Practical Computing,
and we do not know of one
anywhere else. We have not
heéard of maintenance kits for disc
drives, though they are common
enough for tape and cassette
recorders.
We usually go to a reputable

M ) HOSKEN

There has not been an

dealer to get disc drives fixed.
There are programs sold for
Apple, CP/M systems and the
IBM PC that test a variety of
things to do with your discs.
They may test the speed of the
drives, the pressure the discs, the
alignment of the read/write head,
and so on. We can see little point
in buying these programs, since
we lack the expertise and the
specialist equipment required to
fix the fault.

However, there are some things
we will do. A number of
suppliers sell special discs to clean
the read/write head. In time, the
head may become dirty because
of the build-up of dust or from
oxide which wears off the surface
of the disc. The special discs are
similar to a floppy disc, but are
abrasive. Usually you put a
special disc-cleaning fluid on the
disc and run it in the drive. It is
worth doing this periodically as
routine maintenance of when you
suspect trouble.

The disc cleaning fluid may be
expensive, and you could save
money by going to your local
chemisy and buying some
isopropy! alcohol, otherwise
known as isopropanol; it is the
same as the cleaning fluid. 1
know of people who soak cotton
buds, intended for cleaning
children’s ears and noses, in
isopropyl alcohol and poke them
into the drive to clean the
read / write head. Be very careful
if you do this, lest you disturb
the alignment of the head. On
no account should you poke
round inside with anything rigid,
like a screwdriver or a pencil.

If you have disc-drive trouble,
it is worth checking the
connections where the ribbon
cable is plugged in. The plug
slides off the printed-circuit
board and reveals a set of gold-
plated contacts. If these look the
slightest bit black, oily, dirty, or
even dull, clean them using a
hard rubber. It is safest to rub
along the length of the gold
contact, rather than across them.

We once had a drive that
squeaked when it spun. After
checking that it was not just one
particular floppy disc causing the
problem, we unscrewed the
printer-circuit board from the
drive and used a pin to pur a
single drop of very thin sewing-
machine oil on the ball race at
the centre. Too much oil would
be disastrous. If any gets on the
read /write head, it will not read
or write, and if any gets on a disc
that too will stop working -
permanently. Routine oiling is
not required, and in general you
will do more harm trying to oil it
than leaving it alone.
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35 CALL US NOW
COMPUTER ENTERPRISES INTERNATIONAL

01-543 6866/542 4850 TLX: 946240 CWEASY G (Quote: 19005565)
EASYLINK MAILBOX: 19005565 TELECOM GOLD MAILBOX:
SHOWROOMS (OPEN Mon-Sat 9 to 6)
85-85A QUICKS ROAD, WIMBLEDON, LONDON SW19 1EX UK
LESSINGSTRASSE 60, 5300 BONN 1 GERMANY
Tel: 0228/220297
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(INFORMATION MANAGEMENT) SERVICES LTD
16 Anning Street, New Inn Yard, London EC2A 3HB
Telephone: 01-729 4460 Telex: 27341

Al trademarks are acknowiedged

Export, Educational, Dealer, Governmental, Lease, Rent
Consultant ENQUIRIES WELCOME. All items new and carry
manufacturers guarantee. Prices exclusive of VAT, Installation,
Training, Delivery and subject to change without notice. Dellvery
£10 for each item in UK, £75.00 for Europe.
PAYMENT
By Eurocheques, Credit Cards LC, IMO, Direct Transfer
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Only the
Epson LX-80
also prints

like this.

The print on the left is certainly legible, which is quite good
enough for most purposes.

But it’s nothing to write home about. Or with.
That’s why Epson have brought out the new LX-80.

The LX-80 is a dot matrix printer that can print in correspondence
quality (like this) as well as in draft. Yet at only £255+VAT it’s
no more expensive than any of its less capable rivals.

This alone would make the LX-80 unique. But there’s more.

Changing fonts on the LX-80 doesn’t involve a complicated
rigmarole as it does on other machines. By simply pressing a
combination of buttons on the front, you can change from one font
to another to arother t0 .eener. As easily as that.

The LX-80 will justify or centre type if you like. It will even
print your own symbols.

Alternatively, you can use the standard 1K buffer to free your
computer for other tasks more quickly.

The LX-80 takes plain sheets as standard, though a variety of
paper feed options are also available.

It should go without saying that the LX-80 is as reliable as
Epson printers have always been. But there, we’ve said it anyway.

There’s still more to tell, of course. But fill in the coupon -
in whatever style you like - and we’ll fill you in completely.

Ty

EPSON

Please send me more information on the LX-80.

Name Address

Tel No

PC 8
To: Epson (UK) Ltd., Dorland House, 388 High Road,

Wembley, Middlesex, HA9 6UH. ® Circle No. 138
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"~ RM NIMBUS
NETWORK

POWERFUL.

As a stand-alone machine, the brilliant
RM Nimbus has already proved itself superior in
performance/price terms to any comparable
microcomputer.

As a network system, Nimbus is even more

impressive. Because, unlike so many ‘networkable’

machines, Nimbus was designed from the
beginning as a network workstation, as well as a
stand-alone system.

TRUE 16-BIT POWER

As a stand-alone machine, the RM Nimbus
handles standard processing 2-3 times faster than
the IBM or Apricot PC's, and its graphics are over
ten times faster.

With the Nimbus network, this power can be
brought simply and economically to as many as
64 users simultaneously. Each Nimbus station is a
highly intelligent microcomputer in its own right,
with stunning graphics and a high-speed network
interface. So it is able to share expensive central
resources such as printers, Winchesters and plotters.

SUIT-YOURSELF FLEXIBILITY

Whether you warit a network to share software
and data within a department, or a professional

-

FLEX

multi-user system across the organisation, the
Nimbus system will do it.

Your Nimbus network server can provide up to
80 megabytes for sharing. And you can connect up
numbsers of peripherals simultaneously via Piconet,
Research Machines’ unique input/output system.
Locally, your stations can be discless, single-disc, or
twin-disc, with internal memory from 320K to one
megabyte.

The Microsoft Networks* operating system
allows you to run MS-DOS* software, with the
benefits of file and record locking, password
security, and full professional multi-user software.
All on a network which is easy to put together with a
single run of cable and connectors.

UNBEATABLE VALUE

Because it was designed for networking, with
Research Machines’ experience of 1000 installed
networks behind it, Nimbus becomes more
economical the more you demand of it.

Considerable savings can be made by sharing
software and peripherals, and these savings
become greater as you increase the number of
workstations.

[===——=—===—g=—c=-mn
2

LE. AFFORDABLE.

On price to performance, the Nimbus network is
unrivalled. A 320K network station costs £1123**
and server prices start at £2635**

To find out more about the RM Nimbus network,
phone Research Machines on Oxford (0865)
249866, or use the coupon below.

*Microsoft Networks and MS-DOS are trade marks of Microsoft Corporation.
**Prices quated exclude monitor and VAT.

To: Caroline Rawle, Research Machines Limited,
Mill Street, Oxford OX2 OBW.

Please send me details of RM Nimbus network O

NAME
POSITION =

ADDRESS

TELEPHONE

@ Circle No. 139



ADVERTISEMENT
WHAT IS MULTI-
PROCESSING?

Multi-processing is the best
possible technique 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 wunder-
estimated innovation of micro
computer technology. BROM-
COM are pioneers in multi-
processing technology.

MAIN BENEFITS

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

* Sharing resources, e.g.
printers, modems, telex line,
etc. . ..

* 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 and
more by networking.

16-BIT MASTER
PROCESSOR

MAIN FEATURES

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

* 16-bit Master/slave-proces-
sor based on iAPX 186 running
at 8MHz with up to 1Mbyte
RAM. (8-bit slaves are also
available).

* Winchester/Floppy drives
operate in DMA-mode for fast
response.

* Choice of different operating
system CP/M, MS-DOS and
soon Concurrent DOS in slave
Processors.

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

INTEGRAL 1/4in
CARTRIDGE
TAPE BACKUP

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

Contact:

RROMCOM

417-421 Bromley Road
Bromley, Kent BR1 4PJ
Telephone: 01-697 8933

B SPECIAL SECTION

GRAPHICS

Business graphics is a fast-growing field, to judge
by the number of packages that incorporate or
add graphics featutes. But how useful, and how
cost-effective, are they? We look at the market,
from simple pie charts to special presentation
programs.

B HARDWARE

Five new machines are due from Zenith,
including a trendy transportable — a new
implementation of the Morrow Pivot — an
improved IBM PC compatible 150, and an AT-
alike. We hope to preview the most interesting of
the bunch, the Z-200, to see whether Zenith can

follow up its achievements in the U.S. market
with success in the U.K.

B SOFTWARE

ALL THAT JAZZ

Lotus has finally delivered Jazz, its much-hyped
do-everything business package for the Apple
Macintosh. Was it worth the wait, or are programs
of this size just dinosaurs on the Mac?

B TOP 10 SURVEY

TRANSPORTABLES

IBM has just slashed £500 off the Portable PC to
compete with the rival Compaq and Olivetti M-21
transportables, while Osborne and Kaypro are also
making an impact with both CP/M and IBM-
compatible machines. We check out the offerings
in this exciting market.

Don’t miss the September issue of

"PRACTICAL
COMPUTING

On sale at W H Smith and all good newsagents after August 14.

Contents may vary due to circumstances beyond our control and are subject to change without notice.




The world didnt need

another portable.
Just a better one.

The Bondwell 2 is a truly portable computer that offers 1
instant computing power when you're on the move.
And it offers some pretty remarkable features. ;

Small, light, powerful. - ._‘._:,_,-E;@
The Bondwell 2 is a 64K RAM portable that is the size | ™ -

of an attache case and weighs just 5.5 Kg. The fold-up LCD = | ".',!\;,:.‘,;:‘:::; ;‘;.:;.‘1 .i;

screen offers 80 characters X 25 lines with a brilliant { R ) s : '

. ) , ;c)‘i%&{ip‘_g
resolution of 640 x 200. It also tilts 0° — 180° to offer the Pl :
best viewing angle in all light conditions. e e vt
There's also a built-in 32 " microfloppy disk drive with a 360K formatted capacity.
So you get maximum software flexibility without the limitations of built-in ROM programs
on 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 buiit-in battery which gives 8 hours of continuous use with
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.
Dealer enquiries welcome.
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HARDWARE NEWS

COMMODORE has announced some
details of its unusual Zilog Z-8000
based machine, the Commodore
900. When it becomes available in
the autumn, it will have 512K
RAM as standatd, upgradeable to
2Mbyte, and a 1.1Mbyte floppy; a
second floppy will be optional.
Ports include four RS-232s and a
Centronics. The operating system
will be Coherent, which is appar-
ently a close relative of Unix. It has
been acquited by Commodore
from an outside firm.

There will be two main versions;
the single-user as described, and
the multi-user which has a
20Mbyte, 40Mbyte or 67Mbyte
Winchester. Up to eight users can
be supported. A notable feature
will be its ‘extremely high-res-
olution graphics: 1,024 by 800
pixels and 16 colours. This suggests
the machine will be targeted at
CAD/CAM, scientific and busi-
ness-graphics applications.

The first rumours about the
Amiga, Commodore’s answer to

CBM’S Z-8000
AND AMIGA
ANNOUNCED

Atari’s ST, suggest that it too
will have high-resolution colour
graphics of the sme order as the
900. Indications are that it will
have a 68000 CPU and a 3.5in.
floppy. The U.S. launch is sched-
uled for the middle of July; it is
unlikely to appear over here before
next year. There have been con-
flicting reports on the pricing, but
it seems likely to be over £1,500.

Meanwhile, a novel scheme has
been announced to boost sales of
Commodore’s old stalwart, the 64.
Every Commodore .64 pack, which
costs £199, will entitle the
purchaser to three nights’ free
accommodation for two people at
one of over 300 hotels. These range
from four star to guest houses, and
are located in France and Belgium
as well as the U.K. At the time of
purchase you are provided with
vouchers and a list of hotels. It will
be interesting to see how the
opposition responds.

Details on all Commodore
products from local dealers.

NEC APC I1I

THEJAPANESE electronics giant NEC
has launched what it believes to be
a major new onslaught on Euro-
pean business-micro markets with
its APC III. Rather unadvent-
urously this is just an MS-DOS
machine with 128K RAM, 640K
floppies and a variety of hard-disc
options. It-does at least use the
faster 8086-2.

There are RS-232 and Cen-
tronics ports and four expansion
slots. A colour boatd is available.

640 by 400 pixels in up to eight
colours, or in monochrome if you
prefer.

More interesting is the bundled
software, rejoicing in the name of
the NEC Foundation Package.
This has been commissioned and
written in the UK., and as well as
the standard generic packages like
word processing, spreadsheets and
electronic mail, it also offers a
Gem-like front end called,
appropriately enough, Front End.
A mouse is available.

The dual-floppy model costs
£1,735 plus
included; the top-of-the-range
colour version with a 10Mbyte
Winchester costs £3,058. For more
details telephone 01-267 7000.

The high-resolution mode offers -

VAT, monitor |-

The APC III: the Japanese threat?

Macenhancer

MICROSOFT has launched a hard-
ware expansion device that allows
Mac applications to use a wide
range of IBM-compatible printers.
The Macenhancer provides four
additional ports, giving access to a
total of five different peripheral
devices such as printers, modems
and general RS-232 equipment. In
particular, it allows the Epson
range of printers to be used.

Software is also provided that
enables the Mac to emulate VT-52
and VT-100 terminals, allowing it
to be hooked up to mainframes.
The Macenhancer is accessed
through the Mac’s menus; active
devices can be changed without
dismantling equipment or exiting
from an application.

The price is £250 plus VAT.
More details on (07535) 59951.

More Midases

SIRTON has added two new systems
to its Midas range of micros. The
Midas 286 has, unsurprisingly, an
80286 at its heart. Like the Jarogate
Sprite, it uses Concurrent CP/M
with PC-DOS emulation. Other
operating systems include Xenix
and CP/M Plus. It is claimed that
up to 18 users can run off the one
processor. The one-chip version of
Ethernet also comes as standard.
Options include an IBM PC
compatible graphics board, and an

eight-port 1/O board. Prices for
the Midas 286 start around £6,000.

The similarly priced Midas
68/XE is based on the 68000 pro-
cessor. It runs Xenix, Unix, Idris
and a CP/M emulating operating
system. Unlike the Midas 286,
which is aimed at business users,
the 68/XE is geared more to the
scientific community.

Details on both systems can be
obtained on 01-640 6931.

(More news on next page)

HARDWARE
SHORTS

@ The Magnum portable
from down under is to be
distributed in this country by
PM Professional Micros.
Telephone: (0954) 81991.
® In the U.S. Amstrad is
launching the CPC-6128, a
128K version of the CPC-664.
Price is in the range $600 to
$700; and all sales will be
through the U.S. distributor

Indescomp. A U.K. launch is
unlikely this year.

® The Q+4 from CST is a
multi-way expansion module.
the price is £150. More on
(0223) 323302.

® A miniature line driver
from Picotech allows RS-232
equipment to be connected
over distances of several
kilometres. Prices are from
£59. Details on 01-502 0728.
® An Amstrad light-pen is
available from Dk’tronics for

£24.95 including VAT.-More

information on (0799) 26350.
® U-Microcomputers has
launched- hard-disc versions
of its U-Man series 1000
micros with 10Mbyte,
21Mbyte or 42Mbyte
Winchesters. Prices start at-
£3,800. More on (0925)
54117.

® Husky Hunters can now be
charged from vehicle
batteries. The .necessary
power unit costs £95. More
information on {0203)
668181.

e e e e e e ———
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HARDWARE NEWS

Honey'_well
HCX-0940

THE unmemorably named
HCX-0940 from Honeywell is a
40Mbyte 8086 machine running
under Concurrent DOS. It sits at
the top of Honeywell’s business-
MICro range.

Prices in this series begin at a
rather steep £3,245 plus VAT for a
twin 640K floppy version, and the
latest addition is £6,900. Sub-
sequent releases are likely to
include Gem software. Details on
(0442) 212781.

Gold
Octopus

LSI COMPUTERS of Woking has
launched a top-end model to its
Octopus range. The Octopus Gold
comes with 768K RAM as
standard, as well as the dual pro-
‘cessors of the earlier machine.
Winchester drives of 10Mbyte,
20Mbyte or 40Mbyte are available.
The entry-level Gold system starts
at £5,300 plus VAT. New ex-
pansion boards include an IBM PC
emulatot boards for £220. Details
on (04862) 23411.

Ivax the Scara robot

IVAX is a selective compliance
assembly robot arm — Scara for
short — from Powertran Cyb-
ernetics. It is designed for educat-
ional and training purposes. In
industry, Scara precision-assembly
robots are becoming the norm.
Ivax aims to teach the principles
behind the work cells approach,

with its attendant high speed and
accuracy.

The basic robot arm costs £980;
the Z-80 based controller costs
£801.50 and the power supply unit
£136.50. Alternatively, it is
possible to use a BBC Micro or
Apple for control purposes. More
information on (0264) 64455.

Megabyte
Apple card

RAMWORKS is a memoty expansion
card for the Apple Ile which allows
a desk top of up to 736K to be
set up within the Appleworks
program. It includes an 80-column
display facility, and larger sizes of
Ramworks will also simultaneously
act as RAM discs for Appleworks.
Prices range from £299 plus VAT
for the 128K Ramworks card,
giving a desk top of 101K, to
£1,199 for the 1Mbyte card, which
allows a 736K desk top. More
information from Bidmuthin
Technologies on 01-628 0898.

BBCB + Z-80 = ?

USERS who have connected up an
Acorn Z-80 second processor unit
to their shiny new BBC B+ may
have experienced difficulties with
CP/M software. This is due to a
minor incompatibility between
the 1770 DFS and the CP/M
BIOS. If it is any comfort, Acorn

has two solutions to the problem.

The first is a revised Disc 1 which
forms part of the bundled Z-80
software; the other is a modified
DFS EPROM which is currently
being developed. Availability and
upgrade policies will be an-
nounced shortly.

BBC’s Good
Companion

THE GOOD COMPANION for the BBC
Micro from Bevan Technology
adds a 100K 3.5in. floppy and the
ability to link up to a videotape or
videodisc machine. There are also
extensive digital-to-analogue facil-
ities which allow motorised units
to be controlled via a Logo-like
language. The cost is £347 plus
VAT, and more information can
be obtained on (0902) 23546.

" RM NIMBUS

POWERFUL. FLEXIBLE
AFFORDABLE

AVAILABLE

RM graphics processor

* % % % % % ¥ % ¥ ¥ ¥

Research machines Nimbus: 16 bit super micro.
You’ve read the rave reviews — now try a demonstration. The new RM Nimbus can be seen and
tested immediately.
Complete with full range of software, including: word processing, spread sheet, database, accounts
and graphics.
+ Interfacing up to 30 peripherals devices can be

attached, (printers, instruments, modem, etc)

The fastest 16 bit business computer
Built-in colour hi-resolution graphics
80186 Main processor running at 8 MHz

8051 peripherals processor running at 11 MHz
8910 sound processor running at 11 MHz

MS DOS version 3.05 operating system

192 K standard RAM expandable to 1 megabyte
2 x 720 K disk drives as standard

Hard disk option — 10, 20, 40 or 80 megabyte
Networking up to 64 stations

PR I N S N B O R 4

And much, much more

Telephone straightaway for an instant trial

Regional Systems
2 Greenleaf Road, Walthamstow, London E17 6QQ
Telephone: 01-521 7144

Full range of software now available

MS WORD, Wordstar and professional word processors
MULTIPLAN Supercalc spreadsheets

Superfile, D Base II, Datamaster databases

PEGASUS, SAGE, MULTIPAC, EASY JUNIOR accounts
CAD packages, Colour screen dump

Mouse and joystick operated painting packages

Powerful RM basic, L.ogo and Pascal languages

® Circle No. 141
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WordPerfect 40.

ur highest marks vyet.

peﬁormance

Documentation

Ease of Use
Error Handling

wait between

A perfect report card. It

wasn't necessarily our goal when pages. No
we added the most recent enhance- matter how
ments to WordPerfect. We were fast you type,
more interested in responding to WordPerfect

the suggestions of our users and won't slow you
dealers. down.

But a perfect report card is
like icing on the cake. And it
makes us more confident than ever
that WordPerfect 4.0 is the most
perfect WordPerfect, yet.

InfoWorld

Better.

WordPerfect 4.0 includes several
features not found on many word
processors. Like a 100,000-word
phonetic dictionary; multi-page
footnoting capability; table of
contents and index generation;
automatic outlining and para-
graph numbering;
and a 4.0 net-
work version.
Get the word
processor that
lives up to

its name (and

its report card):

WordPerfect 4.0. For more

Easier.

Most WordPerfect 4.0 functions
require only one keystroke, a
simple press of a finger. And new
comprehensive documentation
makes learning a
breeze.

Faster.

T ™ it InfoWorld

Document ori-
entation means <=
WordPerfect 4.0 never makes you

information, see your dealer.
Or call or write:

SENT]

Wellington House

New Zealand Avenue,
Walton-on-Thames,
Surrey KT12 1PY.
Telephone: (0932) 231164.
Telex: 916005.
Fergus G.

NEL

oitware

Reaching for perfection.
® Circle No. 142
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UNBELIEVABLE
SAVINGS

COMPUTERS

APRICOT F1e 256K

APRICOT F1 256K

APRICOT POINT7

APRICOT PORTABLE 256K 1x720K Drive
APRICOT 256K 2x720K Drives & Monitor
APRICOT Xi 256K 10MB & Monitor
APRICOT Xi 512K 10MB & Monltor
APRICOT Xi 512K 20MB & Monitor
COMMODORE C16 STARTER PACK
COMMODORE PLUS 4

COMPAQ 2 2x360K drives

COMPAQ PLUS 10MB

COMPAQ DESKPRO 640K 10MB
ERICSSON 256K 10MB

ERICSSON 256K 2 x 360K

KAYPRO 286

OLIVETTI M21 128K 2 x 360KB Drives
OLIVETTI M21 128K 10MB

OLIVETTI M21 640K 10MB

OLIVETTI M24 128K 2 x 360KB Drives
OLIVETTt M24 640K 10MB

OLIVETTI 3B UNIX Range

SANYO MBC 555 128K 2 x 160K Drives
SANYO 775 256K COLOUR PORTABLE
VICTOR 128K 1.2MB

VICTOR 256K 10MB

VICTOR 256K 2.4MB

VICTOR VPc 256K 15MB

VICTOR VPc 256K 30MB

ZENITH 128K 2 x 360K

MAYFAIR
MICROS

BLENHEIM HOUSE, PODMORE ROAD,
LONDON SW18 1AJ

TEL: 01-871 2555 / 870 3255

We accept official orders from UK Government and
Educational Establlshments. Mail Order and Export
Enquiries welcome. Callers by appointment.

Ref: 2.01

® Circle No. 148

MATRIX PRINTERS

ANADEX DP-6500 500cps

BROTHER HR5

BROTHER M1009 50cps (IBM)
BROTHER 2024L (190 cps) NLQ
CANON PW1080A 160cps (NLQ}
CANON PW1156A 160cps (NLQ}
CANON LBP Laser Printer
DATAPRODUCTS 8070 400 cps
EPSON RX 80T 100cps

EPSON LX80 100cps

EPSON FX 80 160cps

EPSON FX 100 F/T 160cps

EPSON LQ 1500 200cps (NLQ)
HEWLETT PACKARD Laser Printer
HONEYWELL From

MANNESMANN MT80+ 100 cps
MANNESMANN MT180 160cps (NLQ)
MP.165 165¢cps + (NLQ)

NEC PINWRITER P2(P)(NLQ)

NEC PINWRITER P3(P)(NLQ$

OK!t 84A 200cps

OKI 92P 160cps

OKI 182 (P or 1BM)

OKI 2410P 350cps

OKI 2350 (P)

OLIVETT! DM4100E 120cps
OLIVETTI DM5300E (P) 220cps
PANASONIC KX-P1091 (120cps) NLQ
PANASONIC KX-P1092 (180cps) NLQ
SHINWA CPA 80 100 cps

TOSHIBA 1351 136 Cols & Graphlcs
TOSHIBA TH2100H 192cps

TREND 930 200cps (NLQ) 80cps

STORAGE AND BOARDS

Pc NET STARTER KIT

PLUS 5 HARD DISK DRIVES FROM
512K MEMORY UPGRADES FROM,
20MB TAPE STREAMER

Ex Vat.
£2295
£139
£175

£895
AST, QUADRAM, HERCULES ALL AT HUGE SAVINGS

**VDU's & TERMINALS®*

CIFER T4

HAZELTINE ESPRIT Il

QUME QVT 103 (VT100 VT131)
TELEVIDEO 910

“Accounting software above all others”

DAISYWHEEL PRINTERS

BROTHER HR15

BROTHER HR15 Keyboard

BROTHER HR25

COMMODORE

DPS 1101 Daisywheel Printer

DAISYSTEP 2000 20cps

DIABLO 630 API

«JUKI 6100 18cps

JUKI 6300

NEC 2030 Parallel 120cps

NEC 3550 Parallel 35cps

NEC 8810

OLIVETT| DY450 45¢cps

QUME 11/40 RO + i/Face

QUME 11/30 90cps

QUME LETTERPRO 12/20

RICOH RP1300S FLOWRITER 46K {BM PC
RICOH RP1600S FLOWRITER 46K IBM PC
TEC A.10-30

TEC STARWRITER F1040 40cps

SOFTWARE

CAXTON CARDBOX

DBASE Il

DBASE Il

DMS DELTA 4

FRAMEWORK

LOTUS 123

MICROSOFT FLIGHT SIMULATOR
MICROSOFT WORD
MULTIMATE V 3.2

OPEN ACCESS

PEGASUS LEDGER MODULE
SAGE ACCOUNTS

SMART SOFTWARE SYSTEM
SMART WORDPROCESSING
SYMPHONY

WORDSTAR

WORDSTAR MAILMERGE
WORDSTAR PROFESSIONAL
WORDSTAR 2000

COMPLETE SYSTEMS SUPPORT AND
TRAINING AVAILABLE.

FULL MANUFACTURERS WARRANTY.
MOST ITEM EX STOCK.

Next day insured delivery available.

SKYMASTER sets the standard

SINGLE OR MULTI-USER ACCOUNTING SOFTWARE

~ FORTHE IBM PC AND COMPATIBLES

Foreign-currency accounting

Perhaps the first true multi-user accounting sulte for the IBM PC and compatibles
available under standard PC DOS/MS DOS — SKYMASTER has been setting
the standard for affordable, top-of-the-range micro accounting software. Now
SKYMASTER Il adds many more features with enhanced flexibility and reporting,
and with lower-price single-user versions.

Straightforward upgrade path

Start off with a single- user system and upgrade to multi-user when you're ready —
no re-entry of data or new software instructions to learn.

Powerful features

“...SKYMASTER is by far the most comprehensive accounts system | have
reviewed to date’, said a PC User magazine revlewer.

SKYMASTER If has many sophisticated built-in features such as:- foreign-currency
accounting, multi-company/department capability, depot stocks, stock code up to
20 characters, eight period account ageing, design your own Invoices/orders/
statements, etc., report generator links etc.

Powerful reporting

The many standard parameter driven reports within -
SKYMASTER I, have been enhanced with the introduc-
tion of SKYGEN —a powerful Report Generator
module. SKYGEN links with all SKYMASTER modules
to produce tailored reports, credit control letters,
output via standard formats to other software etc.
Multi-User Specialists

The unequalled experience of SKY's Team in five

haa 4

Any company raising or recelving orders and invoices in foreign currencles will
benefit from the standard SKYMASTER abllity to handle up to sixteen currencies.
The system looks after currency rate fluctuation and automatically makes
appropriate adjustments. Audlt trails are in both sterling and foreign currency.
See SKY's ‘Layman’s guide to foreign currency accounting on the micro.’
Flexible and easy to use
A PC Business World review, said “(SKYMASTER) achieves the difficult
ﬂ feat of being both flexible and easy to use’
Features such as full integration, single-key menu selection, records accessed
by number or name and clear screen layouts make SKYMASTER |l a pleasure
o to work with.
Wide range of users
The experienced SKY team have been responsible for the successful installation
of many hundreds of micro accounting systems in a wide spectrum of businesses.
Whether you are a first-time user, an expanding
- company or a corporate concern—SKY have a
solution for you.
Laymans Guide
Send for copies of SKY's Layman’s guides to — ‘multi-
user micro software’ and ‘foreign-currency accounting
on the micro.
" Choose from the following interlinked SKYMASTER i
modules:-
Sales Order Processing/Invoicing, Purchase Order Processing,

years of working with Local Area Networks, means

Sales Ledger, Purchase Ledger, Nominal Ledger, Stock Control —
with Stock History option, Contract Costing, Payroil —with

. Absentee Records option, SKYGEN report generator.

For detaiis of accounting software above all others, contact
your iocal SKYMASTER Il dealer, or send for our Information

that SKYMASTER |l packages will always run with I3 Rbad
the latest in network technology. The need for'the Bromsgrove
true, record-locking skills of SKY are explained "
in our ‘Layman's guide to multi-user micro soft- Worcestershire
ware! B60 2JG
Telephone (0527) 36299

Pack (why not clip your business card to this advertisement).

® Circle No. 143
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IBM NEWS

IBM SLASHES PRICES

1BM has improved the attractiveness
of its Portable Personal Computer,
the PPC, by slashing £470 off the
price. A single-disc PPC with
built-in screen now costs only
£1,419 plus VAT. The market for
IBM-compatible transportables is
very competitive, with rival mod-
els from Compaq, Oliverti

and Kaypro putting IBM under
pressure.

Several other IBM products have
had hundreds of pounds knocked
off their prices. The 10Mbyte ex-
pansion unit for a PC is down from
£1,954 to £1,275, and the one for
the XT down from £1,582 to
£1,071.

A new product is the fixed disc
adaptor, which enables a PC to be
upgraded by adding a hard disc. It
costs £298. The 10Mbyte hard discs
themselves now cost £782.

The prices quoted are for IBM’s
own retail outlets and exclude
VAT. Local dealers may offer
different prices.

Flight
Simulator 2

THOSE unfortunate enough to have
bought an IBM PC/AT or com-
patible will have discovered the
major drawback — it doesn’t run
the Microsoft Flight Simulator.

Microsoft has now launched
version 2, which runs on the AT
and also the PCjr.

The only major difference is that
the RPM " readout has been
changed from dial to digital,
though the single manual now
seems more accessible. Flight is the
same, so if you've learned how to
land you won’t need to go back to
flying school.

Three-speed PC printer

IBM LOOKS SET to make an impact in
the dot-matrix printer market with
the Proprinter, which offers several
facilities that make it particularly
attractive to usefs.

The Proprinter offers three
operating speeds: 40cps for corres-
pondence-quality work, 100cps for
memos and reports, and 200cps for
drafts and high-volume work. The
printer also has a neat dual paper-
handling facility, which means it

has a slot through which you can
slide single sheets of paper and
envelopes for printing, without
having to remove the normal con-
tinuous fan-fold paper.

The Proprinter has a buffer built
in, and it can also print graphics.
It is being made by IBM in
Amsterdam. Priced at a fairly com-
petitive £499 plus VAT, it may
even pick up sales from users of
non-IBM equipment too.

File transfer

M-MASTER is a disc-to-disc file-
transfer utility that allows a PC to
read, write and format discs in over
70 different CP/M and MS-DOS
formats. This enables files to be
transferred from other machines
without modems and cables.

M-Master runs in 128K RAM
and a PC or compatible with two
disc drives. The price is £65,
including VAT and postage.

Contact C+ G Consultant
Services, PO Box 100-A, Surbiton,
Surrey KT5 8HY. Telephone:
01-399 8530.

Olivetti

OLITALK IS 2 new communications
program for the M-21 and M-24
IBM-compatible computers. It
allows them to emulate almost any
asynchronous terminal, with DEC
VT-100, IBM 3101 and TTY
included as standard. It costs £99.

The M-21 transportable is now
available with a built-in self-
locking 10Mbyte hard disc for
£2,995 — which is claimed to be
substantially below the price of
competing products. The M-21 has
an 8MHz Intel 8086 and can be
configured with 640K of RAM.

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

Plus 5 has launched versions of
its hard-disc range in a case to
match the Olivetti M-24. Cap-
acities range from S5Mbyte to
110Mbyte, and prices from £1,195
to £6,350.

Contact Plus 5, Crowborough
Hill, Crowborough, East Sussex
TN6 2EG. Telephone: (08926)
63211.

Micro Five’s AT-alike

MiCRO FIVE of California has
launched a low-priced Series 5000
IBM PC/AT compatible micro
with a specification very similar
to the Compaq Deskpro 286
reviewed on page 47 of this issue.

The main features are an Intel
80286 chip which can be run at
6MHz or 8MHz, and a built-in
hard disc with tape streamer
backup. Micto Five offers a range
of hard discs from 27Mbyte
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PC graphics

THE Personal Presentation System,
PPS, is a British graphics package
offeting icons and symbols which
can be recalled from memory.
Frames can be grabbed from other
packages such as Lotus 1-2-3. Now
a series of library ‘discs is being
introduced to extend the range of
symbols and icons available,
including maps and flags.

to 116Mbyte. The tape-streamer
capacity is 60Mbyte, compared to
the Compaq’s 10Mbyte.

Micro Five’s name is not well
known because it operates as a
supplier to OEMs and value-
added reseilers (VARs) who put
their own names on the machines
before selling on to end-users.

Contact Micro Five in Costa
Mesa, California on (U.S. area
code 714) 957-1517.

Contact The London Software
Studio on 01-935 3033.

VCN Execuvision currently
offers the largest library of graphics
images for the IBM PC. New sub-
jects include maps (illustrated
above), energy and utilities, and
The Sports Collection.

Contact Visual Communi-
cations Network Inc., Greyhound
House, 23-24 George Street,
Richmond, Surrey TW9 1JY.
Telephone: 01-948 8601.

PC2PC

NCR has launched a local area
network called PC2PC. It connects
up to 64 PCs together for £449 per
connection. The net is a version of
the Corvus Omninet, and one PC
must be designated as file server.
The NCR package comprises
intetface boards, software, tap
box, cable, and everything else you
need, right down to wirestrippers.
It is claimed a network can be
installed in less than two hours.
Contact NCR Ltd, 206
Marylebone Road, London NW1
GLY. Telephone: 01-725 8337.

IBM SHORTS

® Prospero’s Pro Pascal
compiler has now been
validated Class A for the IBM
PC and compatibles. Phone:
01-741 8531.

® Cipher’s 5210 25Mbyte
quarter-inch floppy tape
backup plugs straight into an
XT and costs only £995 plus
VAT. Phone: (0276) 682912.
® Quantec Executive
Desktop, QED +, is now
available in a multi-user
version. Phone: 01-228 7507.
® Practicorp has launched
an IBM version of Practibase.
It is claimed to read and
convert dBase Il files and run
dBase I programs. It costs
only £99.95, including VAT.
Phone: (0473) 462721.

® Bonnie Blue is a £99.95
plus VAT word-processing
program from Paperlogic. It
offers advanced facilities,
including mail merge, macros
and multiple windows.
Phone: 01-935 0480.

® Golden Common Lisp for
the IBM PC supports more
than 400 primitives and is
described as an ideal Lisp-
learning/Al tool for novices.
It costs £545 plus VAT. :
Phone: (0923) 47707. [Kb
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Why cant all our printers be like the JUKI 6100?

Because every business is different. but a sensible, sensitive appreciation of individual
Not everyone, for instance, needs the full sophisti- needs and requirements. So whatever you want
cation of our remarkable 6100. (Though judging from your printer, you'll find a JUKI that's just right
from the fact that it's one of the best-selling printers for you.

in the UK, quite a few people do). But just because you're concentrating on their
And not everyone has an IBM* computer (though differences, don't overlook the important fact that
for those that have we've just introduced the two things, at least, never change.

brand-new, IBM* graphic printer compatible 6100-). Qudlity and value, for instance.

No, not for us the ‘take it or leave it' approach, In these respedts, all JUKI printers are the same.

*IBM is a trade-mark of IBM Corporation.

JUKI 6100: one of the best-selling letter
quality daisywheel printers in the UK.
Graphic mode and full word processing
-support.

JUKI 2200: fully portable daisywheel
printer with 2k buffer memory and full
word processing support. ldeal for
use at home.

JUKI 6000: letter quality daisywheel
printer designed specifically for home use.

JUKI 5520: low-cost, high quality

dot matrix personal computer printer.
High speed (180cps), graphic mode

and optional 4-colour print functior. NLQ.
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Technology true to type
JUKI (EUROPE) GMBH - Eiffestr. 74 - 2000 Hamburg 26 - F. R. Germany
Tel.: (040) 2512071-73 - Telex: 2163 061 (JK! D) - Fax.: (0 40) 2 5127 24.

Sole distributor: m Micro Intec Unit 3, Hassocks Wood, Wade Road, Basingstoke, Hants, RG 24 ONE. .
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SOFTWARE NEWS

DATA INTEGRATOR

TWENTY/TWENTY is designed to
retrieve data from incompatible
programs like Multiplan, Lotus
and dBase II. You can then query
the data on-screen or construct
printed reports with it.

Available for the IBM PC, with
an Apricot version on the way,
Twenty-Twenty addresses the pro-
blem that much business infor-
mation is locked up in completely
incompatible files. Much of its
value is therefore lost, as it is not at
all easy to spot how different pieces
of information relate together.

Twenty-Twenty consists of a file
integrator, a report generatorand a
menu-driven query system, and it
also has facilities for setting up
regular jobs as simple-to-run tasks.
It can read data from a long list of
well-known programs, including
Delta, Framework, VisiCalc and
Supercalc, as well as files in the
common DIF and Sylk interchange
formats. It does not allow you to
alter the data stored with any
source program.

Start a New Line
fimend a_Line ete
| Move a Line
| Cancel Query

Run Query

B0 |
a Line
Move Pointer [ » 4]

Start a Mew Selecti
Copy a Line i
Save Querny

Price less than or equal to 4809

8 - €0 Time more than or equal to 15
Maxinun Speed equal to 95

HPG 75 wph nore than or equal to 35
»| HPG Urban Cycle more than or equal to 35

Twenty/Twenty can solve compatibility problems.

Twenty-Twenty costs £345 plus
VAT and was developed by Inter-
active Software Products Ltd in St.
Albans. It should not be confused
with the similarly named 20/20
from Access Technology Inc. in the
U.S. which is a very powerful

spreadsheet program also funning
on the IBM PC. More details on
Twenty/Twenty from ISPL, 1-4

Lloyds Bank Chambers, The
Maltings, St. Albans, Hert-
fordshire. Telephone: (0727)
36341

Easy
database

CLASMA RECALL is a record-handling
and mailing package aimed at the
first-time business user. It lets you
design your own record layouts,
and incorporates a diaty which you
can link to your database. The
program runs on the Apricot and
IBM PC and costs £395. Details
from Clasma Systems Lid, 10
Barley Mow Passage, London W4
4PH. Telephone: 01-994 4394.

Sage redesigns range

SAGESOFT has redesigned its entire
range of accounting software for
16-bit machines. The new range
starts with Bookkeeper, £295, a
package aimed primarily at the
cash trader operating under the
Retailers Special VAT Scheme.
Next up is Sage Accountant,
£495, which is the replacement for
the existing top-selling Sage Ac-
counts program. Sage Accountant
Plus, £695, is the same program
but with the addition of automatic
invoicing and stock control.

Top of the range is Financial
Controller, £995, designed for
companies with up to 10,000 ac-
counts and requiring a hard disc.
The programs run on most MS-
DOS machines including Apricot,
Sanyo and IBM PC, the first three
are available now, while Financial
Controller is due towards the end
of the year.

Contact Sagesoft plc, NEI
House, Regent Centre, Gosforth,
Newcastle-upon-Tyne NE3 3DS.
Telephone: 091-284 7077.

SOFTWARE
SHORTS

® Spelicheck Il is an updated
version of Beebugsoft's
spelling checker for the BBC
computer. Supplied on ROM
it comes with a 6,000-word
dictionary and works with
both Wordwise and View.
Price is £31 including VAT.
Contact Beebugsoft on (0727)
60263.

® Tasman has released a disc-
based version of its excellent
Tasword word-processing
program for the Amstrad.
Called Tasword 464D, the
new program costs £24.95
including VAT and runs on the
664 as well as the 464
Amstrad machine. Contact
Tasman Software on (0532)
438301.

® Statcalc runs on both the
IBM PC and Apple Il and
provides a set of powerful
tools for statistical analysis,
including regression. The
Apple version costs £85 while
the program is £150 on the
IBM PC. Contact Dr Alan Lee,
Department of Maths and
Statistics, University of
Auckland, Private Bag,
Auckland, New Zealand.

Macintosh roundup

Animation Toolkit lets you
create continuous moving pictures
on the Macintosh. The program
costs £48.20 plus VAT and will run
on the single-drive 128K Mac.
Contact P&P Micro Distributors
Ltd, New Hall Hey Road, Rossen-
dale, Lancashire BB4 GJG. Tele-
phone: (0706) 217744.

Maclion is a very powerful data-
base package designed for creating
complete business applications. It
can handle multiple files and
produce customised reports, and it
helps you transfer data to it from
other Mac applications. Maclion
requires at least 128K and wwo disc
drives, and costs £379 plus VAT
from P&P.

Mactype is a typing tutor which
will teach you either the con-
ventional QWERTY keyboard or
the alternative Dvorak layout. Pro-
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ponents claim that the Dvorak
layout encourages faster typing,
and the Mac’s completely soft key-
board can be redefined to work
Dvorak-style with most applic-
ations. Mactype costs £49 plus
VAT from P&P.

Maclink and Mactransfer are two
communications programs for the
Mac. Maclink lets you move IBM
PC files to the Mac, and consists of
a set of converter programs to
translate between specific packages
such as Lotus and Multiplan and
WordStar and Macwrite. Mac-
transfer is a similar program for the
Apple II; it lets you move most
Apple word-processing files, DIF
format files and also Applesoft
source code across to the Mac.
Maclink costs £119 plus VAT, Mac-
transfer £45 plus VAT. Cabling is
extra. Contact P&P.

Psion
3D chess

PSION CHESS for the Mac offets you a
choice of 2D or 3D display and has
28 levels of play. Price is £49.95
including VAT. Contact Psion Ltd
on 01-723 9408.

Mac colour
plots

MACPLOT enables you to get high-
quality plotted output, in colour,
from plotters connected to the
Macintosh. Version 1.5 costs £99
and works with 15 different types
of plotter. You transfer pictures to
be plotted from programs such as
Macdraw, Mac Chart or Jazz via the
Mac’s clipboard. Mote details from
Microspot, 9 High Street, Lenham,
Maidstone, Kent ME17 2QD.
Telephone: (0622) 858753.

Free
software

THE Free Softwate Handbook des-
cribes 70 of the best American
public-domain programs for Z-80
based CP/M systems. The book
costs £17.95. For another £10 you
can get the programs too, though
you have to send your own discs in

- enough to take 1.2Mbyte. Most
formats are supported, including
Apple and BBC CP/M.

Contact Davis Rubin Associates
Ltd, 1 Canonboutne, Weston sub
Edge, Chipping Campden,
Gloucestershire GL55 6QH. Tele-
phone: (0386) 841181. PC}
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230 Tottenham Court Road, London W1P 9AE
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* FREE Invoicing A -a-"x
* FREE Stock Control rae
* FREE Sales Ledger ¢
* FREE Purchase Ledger
* FREE Nominal Ledger
* FREE Payroll

[
14MB
FLOPPY
. SANYO 550
WITH 2x 800KB

FLOPPY DISC
ONI.Y £795+VAT!
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t
ﬁ,or for exper
Come to the first e mble price.

SPECIAL
IBM COMPATIBLE

/ SANYO 550. IBM
Features dual 360K disk COMPATIBLE
drive, 256K Ram. 550

Full 1BM Colour Graphics

(including IBM Compatible

Video Board and GW Basic).
MSDOS 2.11. Wordstar and Calcstar.
FREE Hi-Res Green Monitor

Runs Lotus 123 etc

£895+ VAT

Limited stock.
Offer applicable only
while stocks last.

GALAXY BARGAINS

SANYO with 10MB

Winchester 360K floppy, 256K
Ram, MSDOS 2.11, Wordstar &
Calcstar and Monochrome Monitor

£1495 + VAT

Includes 256K Rom and MSDOS 2.11 SANYO 775/10MX JJ*N
* FREE Monitor (Philips V7001)

5 * FREE Wc;r::i::ocels;or (Wordstar) SPECIAL OFFER . INP%EUGSRFAR'FEED
29 * FREE Spreadsheet(Calcstar) The portable Sanyo with ACCOUNTS
. 10MB Winchester disk. PACKAGE

Twin 360K floppies, 256K WITH THESE
Special Offer Ram, MSDOS 2.11, Integral 1, SYSTEMS
while stocks 9 colour monitor, FREE ‘
last Software, FREE Gellsur Printer
£2495+ VAT
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GENERAL NEWS

'£100K COMPETITION

THE British Technology Group has
announced its 1985 Academic
Enterprise Competition with total
prize money of £100,000. There
are two classes of entry: the first is
for academic researchers who have
set “up, or intend to set up,
a new business as a means of
commercialising their results. The
other is for all other methods

of transferring technology from
academic institutions to industry.
The closing date for entries is 30
August 1985.

The competition is open to
members of staff of U.K.
universities and polytechnics, and
postgraduate students or post-
doctoral workers. It is also eligible
to anyone who has left any of

these since 1 January 1980. Entries
must frelate to commercial ex-
ploitation of work carried out in
such institutions, and is designed
to encourage such transfers. Hard-
ware and software products are
eligible. First prizes in each class
are £25,000, with £10,000 and
£5,000 for runners-up.
Details from 01-403 6666.

On-line
GAS

A WORLDWIDE consultancy and
information publishing service is
being launched purely as an on-
line service on Telecom Gold.
Global Analysis Systems (GAS)
offers a three-tier service providing
| economic consequences of political
and strategic events in 100
countries throughout the world.
Systematic analysis of significant
daily events is provided at
12.45p.m. every day, drawing on

consultants in London, Paris,
Bonn and New York.
Such . services do not come

cheap: the world is divided up into
four regions, and the annual fee
for information on each varies
from £2,000 to £3,000. The daily
analysis service costs £3,000. As a
small consolation prize you -are
given a- Telecom Gold mailbox
free. Details on 01-606 7060.

Booming
BMMG

THE CREDIBILITY. of the British
Microcomputer Manufacturers’
Group's claim to be the voice of
the British micro industry has
been strengthened by the recent
addition of ICL, Sinclair Research,
Future Technology Systems and
HM Systems to the group. This
brings the membership to about
50 percent of all British A micro
manufacturers. The most glaring
omission is ACT. Details on the
BMMG from (0763) 71209.

Second-hand micros

COMPUTERLINES is a new Prestel
service from Interlex which allows
used micros to be bought and sold.
Starting on Prestel page 36,019,
there are pages devoted to
machines available or wanted.
Anyone can access them. The cost
for one of these pages is £10 per
fortnight. There is also a charge of
£15 for setting up the page. This is

carried out by Interlex, which also.

advises on suitable asking prices. It
is also possible to access a list of

used micros for sale via electronic
mail. More details on 01-943 4366.

A more conventional alternative
for selling your old and unwanted
micro is provided by a new section
in Exchange & Mart. Called Micro
Mart, it covers sales of hardware,

software, peripherals, books. and"

magazines. This is in addition to a
computer category within the
business section. More infor-
mation on both services from
(0202) 670011.

igag? i 1:;-‘5

Micro maintenance

GRANADA has launched a national
micro maintenance service under
the name of Microcare. Designed
for companies who require 24
hours a day, seven days a week
technical support with hotline
facilities for emergencies, the

service is costed on an individual
basis.

There is a network of service
centres around the country and a
team of mobile technicians. More
information can be obtained from
(0296) 84321.

Golden
oldies

THE FRENCH firm Eureka has
bought Oric from its receivers,
including all stocks and parts and
the right to the company name
and its trade names. Eureka
Informatique is a Paris-based
distributor of Sinclair, Amstrad
and Enterprise micros. It also
manufactures monitors. Although
warranties have expired following
receivership, existing owners will
be able to apply for assistance to
the French company. More from
Eureka Informatique, 39 Rue
Victor Masse, 75009 Paris.
Telephone: Paris (010 331) 281
2002.

On the other.hand, the Super-
brain is now officially dead. The
last batch has been bought by
Professional Micros from Intertec
in the U.S. Professional Micros will
continue to support existing users
for up to five years. Details on
(0954) 81991.

Microsoft
education
discounts

MICROSOFT has joined the battle for
the minds of the U.K.’s youth
with a 30 percent educational
discount on a range of products.
The categories of end-user that will
qualify for discounts include
primary and secondary schools,
further education institutions,
polytechnics and universities.
Details on the range of hardware,
software and books covered by the
scheme can be obtained on
(07535) 59951.

Applecard

NOT ANOTHER expansion board. for
the Ile, but a credit card which is
claimed to have one of the highest
instant credit limits. Up to £2,500
can be obtained on the spot after
fulfilling ‘‘certain criteria’’,
allowing you to walk away with a

Typesétfing from micros

THREE new services offer micro
users the possibility of convert-
ing computer files into typeset
documents. Type Club offers a do-
it-yourself mail order service: it
claims that no special software is
required. Micros for which the
service is available include the IBM
PC, Apple and many others.

Typeshare provides a photo-
typsetting service from financial
documents. More on 01-485 9515.

The service offered by Textech
allows you to send text files
produced on IBM, Apricot and
Apple computers to a typesetting
machine. This can be done by
telephone, by floppy disc or by a

NCC
directories
on disc

THE NATIONAL COMPUTING CENTRE
is issuing its present paper-based
directories of hardware, software
and training courses, on discs.
Each directory comes in the form of
a pair of floppy discs, with menu-
driven file-searching programs.
Updates are similarly issued on
disc.

Formats available include the
IBM PC, Apricot and ICL PC. The
cost is £75 for single copies, and
£450 for annual subscriptions

Macintosh if you so desire. Details | Details from PO Box 186, Poole, | portable capture device. More | comprising 10 copies. More on
on (0442) 60244. Dorset BH13 6DL. information on (0580) 880421. 01-353 0011. )
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APPLE COMPATIBLE
PERIPHERALS

NOTCHER disk capacity DOUBLER..
SATURN 128K RAM CARD for Me..
128K RAM Card with manual & disk.
SNAPSHOT (It & Il +) — Dark Sta
SNAPSHDT Ile — Dark Star.....
COPYKIT Software — Dark Star.
SHUTTLE MULTITASKING Software Dark Star
Auto DialfAuto Answer MODEM Card....
COMMS software for above
PRESTEL Graphics ROM for Modem Card.............c..ooeunnneee
Disk Drive Controller Card
13/16 Sector Drive controller card..................cco......., .
16K RAM I ) Card

80 Column Card (Videx Compatible) |1+ /e
80 Col Card as above with Soft Control..
INVERSE Video ROM for above....
80/40 Column Hard Switch,

80 Column Card for lle..........c.cccoccoccccne.
80 Column Card for lle with 64K RAM...
280 CP/M Card for-il +

T e 1 1 e e e e i e s
w
w
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Z80 PLUS Card with Manual for i1+ 4995
CPM Z80-B {6MHz) Card with 64K RAM 11+ .f 169.95
280 Card for lle f 4495
CP/M Module for lic f 86.00
Parallel Printer Card (C ics) f 3495

Parallel Printér Card (Epson}.
SUPER Paraliel Card with manual
Printer Buffer Card (64K dump)
Grappler+ Card
Grappler+ 16K Buffer
CHAMPION Parallel Interface {with cable)
CHAMPION + 16K Buffer {with cable)
CHAMPION + 64K Buffer (with cable)
CACHEBOX 64K Parallel inline Buffer....
Communications Card.......
RS-232 Serial Interface Card
SUPER Serial Card with manual ..
7710 Asy Serial Interface.
NTSC to PAL Converter + UHF Mod...........ccocoovvuuiccccriicnes
NEW PAL Card with Sound
RGB Card (TTL output)
RG8 Card (LINEAR output)....
IEEE-4B8 Controller, cabl, dsk & manual
Eprom Blower Card (2716,2732,2764)..
MK2 Eprom Blower {2716,2732,2764,271
NEW EPROM ller/Parallel |{Face
EPRDM Blower for 2716,32,32a,64,128,256
8748 Writer burns 8748,8749...
A{D Card 16ch, 0-5.12v, 100 microsecs
D{A Card 2ch 8hit, or 1ch 16bit, 0-10
8 BIT AD/DA (8 or 16ch a/d, 1ch dfal
12 8iT AD/DA (16¢ch aid, 1ch da)...
CLOCK CARD (TIME Il) Card
MDUNTAIN Clock card........

2 1 17 1 2 17 o 1 12 19 1 192 193 193 12 192 12 12 12 1 o3 o3 13 Fo3 12 1 1 o2 12 7o
s
©
w
o

Music Card 44 .95
Wild Card - f 6995
Wild Card Plus.......coo..coco oo e T 99.95
Four Port Twin 6522 Card. 34.95
6809 Card 119.95
Integer Basic Card...... 32.95
LOGD Card 59.95

Joystick {self centeri
Joystick (deiuxe version),

Joystick ion cord

Apple Compatible Power Supply 5A....
ASC Il Encoded Keyboard with lfc mod
18M STYLE keyboard for Apple

AC Cooling Fan {clip on) with supress.
Speech Card.........cooo..........

Replay Card
Forth Card
8088 Card with 64K (capacity 12BK)........ccccooviiiiiiiienenc
Light Pen system

Graphics Table

IMAGE Processor (colf ISSTV use).
SATURN/TITAN ACCELERATDR Card I+
SATURNITITAN ACCELERATOR FOR lle.
IC TEST Card TTL Version {send for info)
IC TEST Card DISRAM, ROM/PROM/EPROM

APPLE STORAGE

CUMANA full height drive for Apple..
CUMANA half height drive for Apple
AFD-2 half ht. SS{DD 320K floppy drive
AFD-4 half ht. 0S/0D 640K floppy drive.
AFD-4 drive lier card
INTEC 5M8 Hard Drive for Apple.
INTEC 10MB Hard Drive for Apple
INTEC 10M8 Hard Drive KIT.
5/10 M8 Hard Drive Controller Card

P2 o 12 o2 12 o3 12 e e 02 e 1 e e ey
w
4]
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250.00
(Note: All INTEC drives are UK built and backed — Prices include
controller card, cables, pawer supply, utility and diagnostic software
for DOS, PASCAL & CP/M, together with 24 month service warranty.)

BROTHER
HA-15 Paraltel 20cps....
HR-15 Serial 20cps...
HR-25 Parallel 25cps.
HR-25 Serial 25¢ps...
HR-35 Parallel 35cos
HR-35 Serlat
HR-15 Keyboard...
HR-15 Sheet Feeder..

HR-15 Tractor Feed Unll,

HR 25/38 Sheet Feeder..

HR 25/35 Tractor Unit.................
TOWA

Dalsy Junior 14cps 80col, P11........
Daisystep 2000 18cps 132¢col, P11..
DIABLO

630-AP1 40cps.......

630-API Sheet Feeders, from........
EPSON

DX-100 Parallel 20¢ps......

JUKI
6100 18cps.........
63

NEC SPINWRITER
3510/30/15 Ser/P11/Diablo I5cps...
7710730118 SerlP! 1/Dlablo 55¢ps..
2000 Printer 20 o
Ser/P11/Diablo I/'ace for 2000

Ser/P11/Diablo I/face for 88!
Accessories for NEC printers..
E

aum

11740 RO {without intestacel..
9745 RO full front panel .|
12/20 Letter Pro {S or P} 20:0
9/55 RO tull front panel 56¢p:
11/55 RO {without interface).....
QUEN DATA/UCHIDA

Daisy Wheel Parallel 18cps.

UCHIDA DAISY WHEEL 20cps Davahei -

UCHIDA as above Senal version .
RICOH

RP.1200 Parallel/Serial 20cps...
RP-13008 Paralled/Serial 30cps..
RP-1800S P11 or Ser BK 80cps.
FLOWRITER 1600 46K Muti I/fac
FLOWRITER 1300 46K Multi Ufacy
Elec/Mech Sheet Feeder AP- 1600,
Tractor Unit for 1600 Models....
SILVER REED

EXP-400 Paralle! 10cps.
EXP-400 Senal 10cps..
EXP-500 Paralle! 16¢cps...
EXP-500 Serlal 18¢ps..
EXP-550 Parallel 19¢cps.
EXP-550 Serlal 19¢cps....
EXP.770 Paratlel 36cps..
EXP-770 Serlal 36cps..

Tractor for 500..
Tractor for 55077
Cun Sheet Feeder for 500..

Cut Sheet Feeder for 5607770, .
8K Bufter for 770..

16K Buffer for 770....

48K Buffer for 770.....

TEC STARWRITER

F10/40 Parallel 40cps..

F10/55 Parallel 55cps
Elec/Mech Single Sheet Fee
Tractor for F10 unit.

WORDSTAR
DBASE

FRAMEWORK ..
LOTUS 123,
SYMPHONY .
DMS-DELTA .
MULTIMATE.
OPEN ACCESS.
D BASE .
SUPERCAL

NICEPRINT .......
PC PAL..

SANYO
DM-2112 40col 15MHz + P31,

DM-8112CX 80col 1 8MHz + P31..
CD-3125 14" Normal Res. RGE...
CD-3117 14” Medium Res. RGB.
€D-3115 14* High Res

s, RGB..
bDMC 7650 IBM/APRICOT Colour Monitor..

YAN JEN

GN 1211 127 Green or Amber 20MHz with tilt & swivel base..

Tih base 'or abovs
ZvMm

Cable 'or ZVM-133/1BM-Pt
PHILIPS
7513 12* Green. composite 20MHz..

7502 12" Green IBM Compatible 20MHz.

CT 2007 Monitor/TV RF, CVBS, RGB.

TAXAN

KX 1201G 12" 20MHz, Green, P31 tube..
KX 1202G 12" 20MHz, Green, P39 tube.....
KX 1212PC 12" {IBM) 20MHz, Green P39...

MONOCHROME CABLES
Phono/Phano ... !
BNC/Phono..

Videalink for Commodore 64..
UNF/Phono.

INDESIT

APRICOT Display 12" (beige of black).

137 Colour Hi, Res (IBM:PCI. .

PRINTERS — DAISY WHEEL

Y R N e L e )
© @

9 ~

© o
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£ 29
WE OFFER EXCELLENT DISCOUNTS ON JUST ABOUT EVERV MAJOR
BRAND OF SOFTWARE — CALL FOR QUOTATION

REMEMBER! Even if you don't see it advertised here we can probably supply it AND FOR
LESS. Problems with limited space means that we are only able to advertise a limited
range of products. Additional prices on application. Consumables, paper, ribbons etc.

supplied at exceptional prices, 24-HOUR DELIVERY on items ex stock.

CARRIAGE WITHIN UK: items which may be dispatched by POST (eg peripheral cards
etc.) add £2.00 per order for any order under £50.00. ORDERS EXCEEDING £50.00

CARRIAGE FREE.

SOFTWARE PACKAGES: CHARGED SEPARATELY MINIMUM CHARGE £4.00.

Items

which must move by CARRIER (such as printers, monitors etc.} will be delivered within
24 hours for a charge of £10.00. VAT to all prices given. Remember, VAT is also
applicable on carriage 15%. Terms STRICTLY CWO. DEALER ENQUIRIES WELCOME.
FOREIGN enquiries if possible by telex please. Favourable rates to most destinations.

CALLERS BY APPOINTMENT ONLY

24

—— e e e

PRINTERS — DOT MATRIX
— NEW LOW PRIGES!!!

ANADEX — 100% DUTY CYCLE
ALL MDDELS.. g .CALL
BROTHER
HR-5 Partable thermal transfer (P onS)..,.... £
HR-5 for CMB64/VIC 20, (5
EP-44 Thermal Iranster {(KSR)...... 3
M-1009 Dual Interface.. £
M-1009 (IBM} 50cps.. o .E 149
£
3
€

2024L NLQ 190cps draft..
TC 600 — Typewrher — prnter.
DISK DRIVE for TC 600.........
CANON — NEW LOW PRICES
PW-1080 160cps (NLQI €
PW-1156 160cps (NLQ).. £
F-60 80cps Thermal DRAFT/NLO/LO/GR 110col.. £ 349
£.-1080A Seven COLOUR 37cps.. €
DATAPRODUCTS ~ PAPER TIGER
8010 80cal 180cps draft MLQ both S&P. £
8011 as above but 1BM COMPATIBLE. .. .€ 389
8020 132col 180cps draft both S&P. £

£

8021 as above but IBM COMPATIBLE.... £ 469
8050 132COL 200CPS + SSF both S&P.. £1219
8050 COLOUR as above but calour printing. . .E1449
§070 132coi 400cps draft LQ both P&S... .£1589
8070 COLOUR as above but colour printing. ... .£1829
EPSON

* *NEW LX80 80col 100cps {16cps NLQ). € 208
Tractor for LX80. £ 19
Sheetfeeder for LX80. € 49
FX-80 80col 160cps.. £ 309
FX-100 F/T 136col 160cps... £ 420
LQ-1600 200cps (NLQ}4 to 16" paper width.. .£ 855
EPSON 8143 Serlal I/Face OK............ £ 29
EPSON 8145 Serial liFace 2K butfered.. £ 59
EPSON 8148 Setial I/Face 3K bulfered.. £ 68
XON/XOFF Serial /Face 2K butfer.. £ 85
EPSON/COMMODORE I/Face 2K buffer...... .. 53
EPSON B165 PET IEEE 2K WFace 2K buffer.. £ 65
EPSON PET IEEE Cable 8260......... s 20
EPSON APPLE Card 8132.. .t 69
EPSON APPLE Cable 8321... W 220,
8K Buffered parallel or serial IfF £ 79
16K Buffered parallel or serial IF. £ 95
32K Buffered paralle! or serial UF. £ 125
84K Butfered parallel or seriall/F. £ 159
HONEYWELL

ALL MODELS...... €CALL
MANNESMANN TALLY

MT-80 + 100cps. .€ 179
MT-85 80col. 180cps. IBM {corr. quai 45cpsh.. ceonenf 289
MT-86 136col. 180cps, IBM (cort. qual 45¢cps) .€ 369
MT-160 160CPS...........coourrennn ..€ 396
MT-180 160cps (NLQ) ..E 54§
MT.280 200cps, 132col, IBM (corr. qual 50¢ps}.... ..£825
MICRO PERIPHERALS

CPA-B0P Paraliel 100cps, 80col.... £ 179
CPA.B0S Serial version of above..... £ 198
CPA-B0Q QL version of above.... £ 219
CPA-BOC C version of above. £ 195
CPB-BOP Parallel IBM COMPAT, 130cps. 80col... £ 199
CPB-BOS As above but Serial..... £ 209
CPB.136 Parallel IBM COMP. 130cps, 136col.. € 289
MP-165 165cps 136col NLQ.. € 236
MP-166Q QL version of above. € 3n
MP.1651 IBM version of above.. € 249
SERIAL Interface for 165 series.. € 85
NEC

PINWRITER P2 80col.. . 349
PINWRITER P3 13200k .....o.oooooiiiiieeoii et b € 479
Parallel Interface for P3/P2.. £ 99
R5232 Intertace for PA/P2......... ..€ 129
1BM PC Interface for P3/P2.. ..£ 99
Sheet Feeder for P3.. . ..f 289
Tractor Unnt for P3......... £ 119
NEWBURY DATA — Heavy Duty

DRE-8830 Parallel 180cps 132¢col. .£1019
DRE-8840 Parallel 240cps 132col. ..£1129
DRE-8926 Paraliel 240cps 132col..... ..£1275
DRE-8850 Parallel 300LPM....... ..£1959
OKI — MICROLINE

OKI-82A PRS 120cps BOcol... ..€ 239
OKI-84A 200cps. ..£ 845
OKI-92P 160cps. £ 315
OKI-B3A 120cps ... ..£ 385
OKI-2350 Parallel line printer. ..£1492
OKI-2410P 350cps line printer............. ...£1529
PANASONIC

KX-P1091 120 cps NLQ. IBM COMPATIBLE... ... ..£ 248
KX-P1092 180 cps NLQ. 7Kbuffer, IBM COMP. ... .E 369
RADIX

10 F/T 200cps. .. € 439
RITEMANN

PLUS — (MX-BO FT compatible) 120cps 80col..
BLUE PLUS (RX-80 FT comp.| 140cps 80cof...
Il = IFX-B0 compatible) 160cps BOcol. NLQ.
15 — {FX-100 compatible) 160cps 138col...

NEW F + BOcol 1D5cps FRONT LOADING, NLQ, 2K.....
SEIKOSHA

GP-100 VIC 50cps..

GP-100 Parallel or Serlal..

GP-500a 50cps..

GP-250X 50cps..

STAR

$G-10{F/T) 120cps, BOcol {50cps NLQ.... £ 195
SD-10 (F/T} 160cps. BOcol (65ces NLA).. £ 299
SR-10 IF/T) 200¢cps. 80col {80cps NLQ).. £ 399
SG-15 (F/T} 120cps, 13Bcol {50cps NLQL... .£ 295
SD-15 (F/T) 160cps, 136col {65¢cps NLQ)... £ 399
SR-18 (F/T) 200cps, 136col {8Ocps NLQL.. £ 489
TAXAN

KP-B10 140cps 80cot NLQ.. £ 279
KP-910 140cps 156¢ol NLQ..... £ 368
KP-810PC IBM VERSION £ 329
KP-910PC iBM VERSION.. £ 409
1550 Parallel..

1550 Serial....

TOSHIBA — 24 Wire Head

2100H Parallel 100c¢ps LQ..

2100H Serial 100cps INLQY.............
Auto Sheet Feeder for 2100.....
Bi-directional Tractos for 2100.

P-1340 P11 or Senal, B0col + Graphics...
P-1351 P11 or Serial, 136col + Graphics..

EPSON H180 Plotter. .E 349
ASTAR MCP-40 4-Colour B8O character. .€ 105
ASTAR MCP-80 4-Calour full graphics.. .£ 165
SHLVER REED EB-50 typewriter/plotier. ..£159
MANNESMAN TALLY Pixie-3........... © 328
SEIKOSHA GP-7004,..... o ..£ 345
EPSON JX-B0 160cps Text. . ... 469
DIABLO 150C...... .E£ 799
ANADEX DR-97258.. - .£1299
CPP-40 4-Colour p:lnlerlolunev. £ 99




AST:

SIX PACK PLUS with 64K & s/ware from............... £ 279
MEGA PLUS Il with 64K & s/ware from.. AN2479
/O PLUS Il & software from.............. £ 139
110 MINI & software............. £ 139
MP MINI {to 384K) with 64K................ £ 218
ADVANTAGE (128K to 3MB} with 128K.. ..E 439
PREVIEW (PC/XT/AT) mono & s/ware....... ..£ 289
MONOGRAPH PLUS (PC/XT/AT) & s/ware .£ 365
GRAPHPAK with 64K & s/ware............ ..£ 585
AST-3780.......cccccveiieeii .£ 669
AST-SNA PC... £ 669
AST-BSC PC. £ 519
ASTPCOX... ol G
AST 5251.... ..£ 585
C 232 s e MR ... YoV o inmunees £ 239
HERCULES:

HERCULES graphics card..............occooiviiiiiiiniian £ 349
INTELLIGENCE UK:

PCEXPRESS 128K.....coconiiiviiiiiiiiiiiiiicinn, £ 599
RC{EXBRES SH5 6K e f 699
LAB-MASTER:

12 BIT DATA ACQUISITION. .....ccooiviiiiiiviiiiiiins f 445
Above with 40KHz and prog. gain. .£1374
8 BITDATA ACQUISITION....... £ 499
64 CHANNEL data acquisition.. £1799
DATA Acquisition with 80KHz. ..£1889
ORCHID TECHNOLOGY.......c.ooooiiiiiiiiiiiiiiins £ POA
QUADRAM:

QUADLINK {emulates Applell).......c.cccooovviivinininnn. £ 479
QUADBOARD I with 64K........ £
EXPANDED QUADBOARD OK.. £
QUADCOLOUR 1.t £ 199
SATURN/TITAN TECH:

ACCELERATOR PC board..........ccoocooviniiiniiiaiiinns £ 689
ACCELERATOR PC Aux. board.................... L £ 135
TECMAR:

TECMAR RAM BOARDS — too numerous please CALL
20029 FIRST MATE with 64K ... £ AN
21044 CAPTAIN with84K................. £ 329
20005 SPEECH MASTER voice synthesizer. 2 k)

21005 AUXILIARY VOCABULARY for above...
20015 PROTOZOA prototyping board.........
20017 Extender board for PC and compat.

20033 AMOERA prototyping for baseboard.........£ 159
COMPUTERS
- APRICOT
AR, . s e £ 910

PC 256K + 2 x 315K + Monitor.
PC 256K + 2 x 720K + Monitor
X1256K + 10MB + Monitor....

XI512K + 10MB + Monitor. ..£2499
XI512K + 2QMB + MONItor.........cccoenviiviiiicninniins £2945
SANYO

MBC 550 128K + 1 x 160K + software............... 2 GEG

MBC 55 128K + 2 x 160K + software...
MBC 550-2 as 550 but 360K Drive......
MBC 555-2 as 555 but dual 360K dr

CRT 36 HiRes 12" Green Monitor ... ..£ 110
CRT 50 Med. Res. Colour monitor ..E 279
CRT 70 HiRes. Colour Monitor..... ..£E 419
MBC 232 — RS232 |/Face board. £ 49
64K RAM Plug In Module............ccoooeiieiiiiiiiiiins £ 79
EPSON

PX-8 Portable Computer............c...cccooeee

120K RAM Disk for above

PX8 + 120K RAM Disk.......
QX-10 Desk Top Computer

PCs AND COMPATIBLES

CANON

A-200M 256K + x 360K drives + mono display MS-DOS,
GW-BaSIC...cviiiiiiiiiiiiiii i £1449
A-200C as above but COLOUR...........coiiiiiiiinnns £1549
COMMODORE

PC-10256K + 2 x 360K drives + monitor............. £1499

PC-20 256K + 1 x 360K + 10MB + Monitor........ £2439
COMPAQ

PC-2256K + 2x 360K drives..........ocooiiiiiiinns £1689
PLUS Portable.................... ...£3098
DESKPRO 1.... £1725
DESKPRO 2.... £2099
DESKPRO 3.... ...£3395
DESKPRO 4.t £4525
1BM

Mono PC 256K + 2 x 360K drives + monitor......... £1575
Colour PC 256K + 2 x 360K + monitor.......... ...£1845
Mono XT 256K + 1 x 360K + 10MB + monitor.....£3100
OUIVETT|

M24 128K + 1x 360K drives Mono...............cuue. £1365
M24 128K + 1x 360K drivesCol.......

M24 128K + 2 x 360K drives Mono.......
M24 128K + 1x 360K drives 10MB Mono..
M24 128K + 1x 360K drives 20MB Col.
M21 128K + 1x 360K drives........
M21128K + 2x 360K drives..........c.coooiieiiniae £1534
SANYO

SANYQ MBC 775 COLOUR PORTABLE IBM COMPATIBLE
256K RAM + 2 x 320K DRIVES, COLOUR MONITOR +
MS DOS and GW-BASIC...........oooovviiiiiiiiininnne £1749

- 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

7-PLUS (TM) —
7-WAY BOARD!!!

2 x serial ports

1 x parallel port

Games port

Clock/cal with backup
4 drive floppy controller
£299.00

* % % % %

4-LAYER PC/XT
MAINBOARD

* 64K to 1MB ON BOARD
* 8 Fully Compatible Slots
Built & Tested £295.00

PC/XT CASE

* 8-Slot

* Hinged lid

* Includes hardware
£99.00

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 5}”
WINCHESTER HARD DRIVE, 2-HEADS
AVERAGE ACCESS 85ms........ £399.00

* 20 MEGABYTE MR-522 51”
WINCHESTER HARD DRIVE, 4-HEADS
AVERAGE ACCESS 85ms........ £579.00

* HARD DRIVE CABLE SET.......... £ 25.00
* UPGRADE 130WATT POWER
SUPREY ... ouwee- s - s £149.00

RAM CHIP SALE!!!

4164 64K DRAM 150Ns....... £1.99 each
4128 128K DRAM 150Ns.....£7.49 each
(for upgrade IBM AT)

41256 256K RAM 150Ns.....£5.99 each
(for upgrade Olivetti-M24, Compagqg
Deskpro, etc.)

MAINBOARD B-103 4-Layer PC/XT........... £295
MEGA Mainboard PC/XT....................

SUPER Mainboard PC/XT

256K M/FUNCT. 1 par, 1 ser, cl/cal, OK...... £169
384K M/FUNCT. 6-WAY OK.......cooeeonnnee £289
512K RAM EXPAND (2 DIP SWITCH), OK...£ 95
Parallel printer card...........c..cccooiieiiiiennien. £ 39
Parallel card with 64K buffer (OK).............. £109
Monochrome (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 |/face

text: 80x 25 & 40x 25

will drive TTL MONO/COMPOSITE MONO
COMPQSITE 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............... £399

MONOCHROME GRAPHIC CARD VERSION |
720 x 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 RS23 2 serial comms port

Parallel printer port, games adaptor

Clock/Cal with battery backup.................. £249

EPROMWRITER CARDupto 128K............ £175
MODEM CARD V21/V23 CCITT AA/AD.....£169
FLOPPY DRIVE CONTROLLLER (4 DRIVES).£ 75
TEAC FD-55B half ht 320K floppy dr.......... £175
RS232 SERIAL I/Face, 1 port 50-9600......£ 49
SERIAL Async RS232C, 2 port 50-9600....£ 69

GAMES ADAPTOR......coooiiiiiieieeieiiiiieiens £ 39
AD/DA 12 bit 16ch-A/D, 1ch-D/A............. £139
TRANS-NET NETWORKING BOARD.......... £450
NetMAIL Software..........c.ooovcveiienicricinnne £550
NetSPOOL Software............cooeviivererinnnnns £250
NetDISK Disk Server Software.................. £150
NetDMS Data Management Software......... £175
NET BOOT ROM for floppyless ops............. £ 50
NET STARTERKIT......ooiiviiiiiiiiinnns Ao £975

DX45 lockable 100pc DISKETTEBOX........ £ 17
DX50 lockable 50pc DISKETTEBOX.......... £ 15

(NOTE: We can supply most of the above as
UNPOPULATED boards for OEMs in quantity)

JIGITHSN

BUSINESS SYSTEMS LTD

TEL: (0342) 24631/313427
56 MAPLE DRIVE, EAST GRINSTEAD
W. SUSSEX RH19 3UR. TLX: 957547

® Circle No. 146
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DISKING FREEPOST, LIPHOOK, HAMPSHIRE GU30 7BR, UNITED KINGDOM

Telephone: (0428) 722563 (24 hours)

The
BEST
GOOoDS

DISKING

customers e
- Crea
win ~ -

- roo>

®Sanvo

POINTS -

make E
DISKING branded “
dISKettes qual'fy Here is the DISKING points system,
fOrdouble points remember Ten Diskettes = 1 Point

y
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
FT d. LCD watch, calculator & pen set (mens or ladies)* £ 800 5
To receive your FREE Gl S sosce e. Polaroid ‘All Seasons’ Sports Sunglasses Red/White £ 6.95 3
f. Polaroid ‘All Seasons’ Sports Sunglasses Blue/White £ 6.95 3
All 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 i LGS e Nt et o with wailet £500 3
: k. LCD Travelling Alarm or Car clock, with hourly chime £ 4.00 2
advertlsement Overleaf’ and m, Silky smooth *Satin gold’ ballpoint pen £ 3.00 2
depending on the number of disks n. DISKING leather & gold/blue key fob £ 2.50 1
N . p. DISKING playing cards 2-pack set red & blue £ 2.00 1
you buy, ]ust tot up your pOlntS to q. Satin chrome ‘Political’ ballpen, writes red or blue £ 200 1
: i : r. DISKING Ladies gold/blue stick pin £100 05
see which prize you can claim. s. Memorex dB series C-90 Cassette tape £100 05
Ten disks = 1 point and pro rata.
“Very limited quantity in stock
Just tell us Which gift you We reserve the right to substitute an altemative gift with the same points value. as gift Stock
becomes exhausted

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

2

ENZEL 2

sez5y NEW, LOWER PRICES
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BEST DISKS
BEST DEALS
BEST SERVICE

DISKING FREEPOST, LIPHOOK, HAMPSHIRE GU30 7BR, UNITED KINGDOM

How to contact us:

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

DISKETTES
Datalife DISKING
Prices exc VAT and quantifies relate to Ten-Packs :':':e’ exc VAT and qucmit?ie; relut; ;o Ten-:’g::(; 20+
517 1 2.4 59 1019 20+ i ) : 5 3 :
5255/5484pi  20.90 1890 17.90 16.90 15.90 g;g S’,§ :g "p{ :;-zg ::-zg ::-:g :Z-Zg :z-:g
Py 300 3190 3090 1990 1590  DIGSS%m 1790 1590 1540 1490 14.40
tpi o d B 4 : ] d o . o .
557D/S961p  28.90 26,90 2590 24.90 23.90 D2QD/S96tpi  22.90 20.90 19.90 19.40 18.90
High Density (IBM PC AT}
51" Diskettes 1 2-4 5.9 10-19 20+
MDHD 1.6 MB  46.90 44.90 43.90 42.90 41.90 DISI(I NG coiouneoe
31” Microdisks 1 24 59 1019 20+ isks
M%F350 S/S 40.90 38.90 37.90 36.90 35.90 Pricfs exc VAT and quantities relote to Ten-Pocks
MF360 D/S 50.90 48.90 47.90 46.90 45.90 5: 1 24 59 1019 20+
A e 1D §/5 48 tpi 20.90 18.90 17.90 16.90 15.90
i 2D D/S 48 tpi 23.90 21.90 20.90 19.90 18.90
gtggg ISJ/ISS i:-:g :;-gg ::-gg :g';g gz-gg IDDS/S961pi  23.90 21.90 20.90 19.90 18.90
g d : ; ; DD/SY6tpi  28.90 26.90 2590 2490 23.90
To order the colour of your choice, just precede the type number with the
erex appropriate letter, (RIRED, (OJORANGE, (Y)YELLOW, (G)GREEN,
(BJBLUE.
Prices exc VAT ond quantities relate to Ten-Packs N
5;” Diskettes 1 2-4 5-9 10-19 20+
150 §/5 $/D 14.90 12.90 1240 11.90 11.40 i: ’ISI(ING
200 §/5 DID 15.90 13.90 13.40 12.90 12.40 BULK DISKETTES
250 D/S D/D 20.90 18.90 17.90 17.40 16.90 1040 disks gets you o FREE Flip'n’File 10 withe very ten-pack, OR
8" Diskettes — Coll for prices buying fifty disks entitles you to a FREE BUDGET 50 storage box.
All Disking bulk diskettes are supplied with user & write protect labels. No
points with Bulk diskettes.
Prices exc VAT and quontities relate ta Ten-Packs
Prices exc VAT and quantities relate to Ten-Packs
51" Diskettes 1 24 59 1019 20+
34815/5485pi  20.90 18.90 17.90 16.90 15.90 m a X E
3491D/S481pi  23.90 21.90 20.90 19.90 18.90
3504 S/S96tpi  24.90 22.90 21.90 20.90 19.90 4 10-40 504
3501 D/S96tpi  28.90 26.90 25.90 90.23 23.90 ULID $/5 48 tpi 10.00 8.58
High Density (IBM PC AT) UL2D D/ 48 tpi 12.00 10.58
51”9 Diskettes -1 2-4 5.9 10-19 20+ ULIDD $/5 96 tpi 12.00 10.58
5500 1.6MB 46.90 4490 43.90 42.90 41.90 UL20D DJS 96 tpi 14.00 1258
akk 1 2.4 59 1019 20+
6100 /5 40.90 3890 37.90 36.90 35.90 Prices and quantities relate to Ten-Packs
6120 D/5 50.90 48.90 47.90 46.90 45.90 5;" Diskettes 1 24 59  10-19 204
MD1-D /S 22.90 20.90 19.90 18.90 17.90
MD2.DDIS48  29.90 27.90 26.90 25.90 24.90
Sa n MDI-DD §/596  29.90 27.90 2690 25.90 24.90
MD2-DD DIS 34,90 32.90 31.90 30.90 29.90
Prices exc VAT and quontities relate 1o Ten-Packs 'ﬁ:: g\Dicsr;;disks 401 9% 3.8490 3;990 ;g;g gg ;0
51" Diskettes 1 2.4 59 1019 20+ - : ’ ‘ : :
1041D5/548  22.90 20.90 19.90 18.90 17.90  MF2DDDIS B0 Bl 50 G LY
1042DD/S 48 29.90 27.90 26.90 90.24 24.90 3" Compact*® 1 2.4 59 1019 20+
204/1DS/S96  29.90 27.90 2690 25.90 24.90 CF2DIS 39.90 38.90 37.90 36.90 35.90
204/2DDIS96  34.90 32.90 31.90 30.90 29.90 * *FREE Memorex VDU Cleaning Kit per pack
8” Diskettes — Call for prices. 8" Diskettes — Call for prices
\ 4 UK. P &P RATES

HO'wY TO ORDER

Official Government Orders Welcome
We supply all Government bodies including schools,
Universities, Colleges, Hospitals, the Utilities, Research

UK Shipping Rates exc VAT

5} Disks or microdisks

Diskette Storage
1.2 packs each pack @ 95p

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

. P 3.5 pocks each pack @ 75p 10-8
Estahbh?hmen?s,ljrm.zd F?rces, the Ministries and %?_c:l 89 packs coch pack @ 60p 1.4 off  40p eoch
Authorities world-wide. | orderlng in quantities ot titty 10+ packs POST FREE 5-9 off @ 30p each

diskettes or more, please ask for our wholesale price list. 10+ ot @ 20p eoch

All Cleaning Kits

Credit Card Orders (0428) 722563 (24 hrs). ;;u étp eu(hh M25, MINI 100, KM25, FFS10, KM50,
ACCESS & VISA weicome, call any time but please /e et 0

don’t whisper. Just leave the following details:- BT ;_;“j%?%?::d

1 Day-time phone number, 2 Cardholder name & Disking Diskwriters 8+ off POST FREE

address, 3 Your Credit Card Number, 4 What you
want & how many, 5 Normal or first class post!
Leave the REST to US!

50-pack £1.00

Disking Supermailers
&0090(& £3.00

STORAGE & ACCESSORIES

51" DISKETTE STORAGE (BUY 2 GET 1 FREE)
WITHOUT LOCKS

Port No: Description Price exc VAT
FF10 Flip’n’File 10 for 10 disks 3.90
FF15 Flip’n‘File 15 for 15 disks 5.90
Mini 50 Flip’n’File Box for 50 disks 16.90
Mini 100 Flip'n‘File box for 100 disks 32,90
B50 Budget 50 for 50 disks 8.90
WITH LOCK & KEYS
KM25 Flip'n‘File lockoble for 25 disks 25.90
KM50 Flipn‘File lockable for 50 disks 36.90
JumBoO Our original box for 100 disks 18.90
3§ MICRODISK STORAGE (BUY 2 GET 1 FREE)
mi10 Flip'n‘File box for 10 microdisks 4.90
Mm25 Flip'n'File box for 25 microdisks 10.90
M50 Flip'n’File Box for 50 microdisks 19.90
Mmao Fiip‘n’File (latching) for 40

microdisks 31.90

Diskette Moiling ond Computer Care

Disking Supermailers

A clever capyright design, these immensly strong Supermailers offer full
protection for up to 4 diskettes.
Packed in 100's for convenience

Part No: Description
DSm 100 Supermailers

Memorex Cleaning Kits
A really comprehensive range of kits containing everything you'll need for o
sparkling computer.

Price exc VAT
24.90

Port No: Description Price exc VAT
MKEY Caselkeyboard cleaning kit 4.90
MV VDU/screen cleaning kit 4.90
MDD Disk drive head cleaning kit 8.90

SAVE NEARLY £4.00

Just buy all three kits together FOR ONLY £14.90
A BARGAIN IF EVER WE SAW ONE!

34" §IS Disk Drive Head Cleaning Kit

At last, a Microdrive head cleaning kit, for 3.5” drives.

Port No: Price exc VAT

8.90

Description

SDD 3.5" Drive heod cleaning kit

WHOLESALE CORNER

It you are a government body or trader in computer supplies, and
can always purchase in quantities of not less than 50 diskettes
at any one time (any size or mix of configuration) please write or
call for our wholesale prices on (0428) 722840. All bona fide
bulk diskette buyers will receive a FREE pack of Disking playing
cards.

AN

With every ten-pack of diskettes, now comes the NEW
FLIP'N'FILE 10, value 4.48 inc VAT.

Urgent Orders
If you are posting your order, leave out the word
FREEPOST from our address, and use our normal post

/ To: DISKING, FREEPOST, Liphook, Hants, GU30 7BR U.K. {0428) 722563

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

at Descripti Pri VAT
code GU30 7EJ and do not forget to stamp it First Class. ¥ —— P Oty Gift Code Points
If you are telephoning your order, please make it clear .
that you wish to pay for your goods to be sent to you by
Firs? Cluss Pos" wone T SR — - T
First Class Rates *
Minidisks & Microdisks:— =EE ma——
Firs Ten-Pack £2.00 Total goods value exc VAT .
Second and subsequent Ten-Pack £1.50 VoLl ey @ e Total points e e

Sub Total exc VAT

VAT or charge our
ACCESS/VISA

Value of cheque to DISKING Number:

Very Urgent Orders

If ordering by telephone, and by 3.00pm you may
request Datapost which delivers the next morning a
9.00am. Minimum cast is £10.00 for the first 5Kg —
please call.

Name =
Desperate Orders
Just call and discuss your problem, and we will do Address
whatever we can to help. If you are not too far we can
probably orgarised a taxi or covrier. T QT e 1D e
® Circle No. 147 FEEE
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BBC COMMODORE C-64

COMMODORE C-64

SPECTRUM

ZX81

COMMODORE C-64

28

PRODUCTS

for Spectrum

... The interface which likes tosay . . . Ja
and Oui and Si and of course YES! A
Spectrum Centronics interface with
multilingual chars in EPROM, as in
EPSON FXB80 printer. Printer driver also
in EPROM. User notes show how to use
EhPROM for UTILS or down loadable
chars.

NEW POLYPRINT

POLYPRINT from Silicon City £44.95

PRINT-SP for Spectrum
Low cost Centr. I/F. with CABLE. S’ware on tape. £31.25

EPROM PROGRAMMERS

BB-PROM for the BBC. With fast gpm'g, ZIF skt, Vpp generator & s'ware in
S.W.R.for 2764/128 EPROMS. £29.95
Q-PROM for the QL. A powerful Pprogrammer with Fast and Smart pgm’g
s'ware in firmware. For 2764/128 & ‘A’ types, usable in ROM cartridge for your
own utilities, etc. CHECK, READ, CRC, BLOW & VERIFY part or all
EPROM. £69.95
Q-CART ROM reader for QL. Takes 2764 or 27128 £5.95
PROM-64 for Commodore C-64. Fast pgm’g, ZIF skt, Vpp generator, s'ware on
tape for 2764/128 EPROMS. Full functions incl. C.R.C. £34.75
64-CART for 2X64K EPROMS for the Commodore 64.

J4a4d

¥9-3 3HOAOWIWOJ

BLOPROM-SP
A uniquely
sophisticate

EPROM
PROGRAMMER

m programmer for the

J4ad

Epro P
2516/32/32A764/64A/128/128A. e
CHECK, READ PROGRAM & N
VERIFY all or part of EPROM.
So immensely user friendly you'll
hardly need the manual. Designed for
the beginner but includes a single ke;
entry route for the professionaft
Supplied as firmware, the m/c driver
routine alone is worth more than the
grice of BLOPROM-SP. No
ersonality Cards, or other additions,
just a Spectrum. Several inbuilt safety
eatures. Onboard VFP generation. 28
pin ZIF socket. Cabled connector and
extender plug. ABS case. £89.95

NO. OF SYSTEM —HEX
EPROM TYPE —27128
RAM STAAT ADDR —4300
EPROM ST, ADDR — 00¢
JOB LENGTM — 4000
TASK = CHECK

WHICH TASK DO YOU WiSH Y0 DO
W) CHECK THAT EPROM 1S CLEAN
X) READ THE CONTENTS OF EPAOM INTO
RAM
Y} BLOW AN EPROM WITH OATA FROM
RAM
Z) VERIFY THAT EPROM DATA IS THE SAME
AS IN RAM
Q10 oUT RO RESTART"
FAST CODES AVAILABLE:
o H POR L2474

AT LAST!

For the Spectrum user. Put your

Eroarams. utilities, Assemblers into
PROMS for instant load from the

unique ROM-SP.

ROM-SP for Spectrum
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 fron EPROMs.
Cabled connector and fullp extender card. NOTE: Does not disable Sinclair 51:12(31\!;15

PROMER-SP for Spectrum
An economical Spectrum programmer for 2764/128. Zero insertion force socket &
software on tape. £29.95

PROMER 81-S _
The very popular ZX81 programmer for 2761/32 EPROMs has been adapted to
the Spectrum and the price is kept low. £24.95

DHOBI 1 UV ERASER
Compact. Mains powered. Safe. Fully cased. Up to3 EPROMs. £18.95

DHOBI 2 With automatic timer. £2295

Only with a Camel Programmers & while stocks last.
* YOU BETTER BELIEVE IT! *
NEW 2764 0r 27128.

CRAMIC-SP NEW for Spectrum

Ingenious software paged 16K non-volatile CMOS RAM to co-exist in the same
area as Spectrum ROM. Easy storage and retrieval of BASIC, M/Cor DATAona
48K Spectrum. £89.95

NIKE POWER BUFFERS
NiCd battery back-up for Spectrum ZX81/ATMOS. £17.35

DREAM-81 ZX81
64K Rampack with link options to disable 0-8-16K. Plus a 28 pin EPROM socket
for 2716,2732/2764 and 27128. £59.95

£2.99 ea.

MEMIC-81 for X781
4K CMOS RAM with lithium battery. Easy SAVEing, 10yr storage and instan
retrieval of programs. £29.95

UK. VAT extra. No VAT onexports
P+PUK Free Overseas+10%
TEL: (0223) 314814 TLX81574 CML
One Milton Road Cambridge CB41UY

CAMEL PRODUCTS

Europe+5%

® Circle No.
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commands. Use MENUGEN

MICRO TOMICRO
FILE TRANSFER
SYSTEM

“Get your microcomputers
talking toeach other!”

SWAP allows you to transfer any programs and data between 2
computers of different manufacture. SWAP consists of 2 floppy
disks and a cable configured for your 2 chosen computers. Here
are some of the formats available:

IBM PC IBM Compatibles Sirius

Apricot Apple (CP/M) HP150

Televideo Superbrain BBC

Sanyo 555 DEC Rainbow Kaypro
If your format is not in our extensive range we can usually produce it at little
or no extra cost.
The price of SWAP is £158 (£135 plus VAT and postage and packing). Please
specify your computers when ordering.

MERCATOR COMPUTER SYSTEMS LTD
3 Whiteladies Road, Clifton, Btistol BS8 1NU.
Telephone: (0272) 731079
Telex 44220 Comtel Ref 247

HERTCAIOKR

COMPUTEReSYSTEMS

@ Circle No. 154

The'Classic’

Menu Generator.

liminate all user contact

Wifh operoting sysfem User Ltd. Selection Menu

ASPECT

Wordstar

Lotus 123

Disk formatting menu
Exit to operating system

from Microft Technology to
create menus fo access all
yourregularly used programs.
MENUGEN is a utility
which will create menus for
any activity. A menu selection
will run a program, call another menu, retum to a
previous menu, run a basic program, execute operating
system commands, orexit to the operating system.

FACILITIES INCLUDE
UPTO 20 MENU OPTIONS PER MENU SCREEN
UPTO 15 LEVELS OF NESTED MENU
ANY NUMBER OF LINES OF HEADINGS AND FOOTNOTES
USE OF COLOUR - FULLY USER DEFINABLE
‘ARE YOU SURE?2’ MESSAGE OPTION AFTER ANY SELECTION
PROMPTING FOR UP TO 16 PARAMETERS AFTER ANY SELECTION
OPTIONAL PASSWORD PROTECTION ON MENU SELECTIONS
_ OPTIONAL LOGGING OF ALL SELECTIONS TAKEN ]
MENUGEN is available formost CP/M, MS DOS
orPCDOSmicrosincludingIBM PC/XT/ATand
compatibles, Sirius, Apricot, HP150, DEC Rainbow,
andmany Z80 machines. MENUGEN costs £48 + VAT
(£55.20) forasingle userlicence, or£120 + VAT(£738)
fora network licence, andis available from Microft
Technology Limited, The Old Powerhouse, Kew Gardens
Station, Kew, Surrey TW9 3PS. To order, orforfurther

information, telephone 01-9488255.

MENUGEN

MENUGEN is a Trade Mark of Microft Technology Ltd and is a British product,
® Circle No. 155
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BCHIP-CHAT

uring the past few months I
Ehavc devoted rather too

much space to interesting
new microprocessors and their
complex peripheral circuits, with
the result that memory com-
ponents have unfortunately been
rather neglected.

This has not been due to a
deliberate policy of victimisation
on my part. Each’ month, when
limbering up in preparation for
setting pen to paper, I sort through
a four-week hotchpotch of press
releases, data sheets and news
items. There are usually a number
of glamour items which catch my
eye, and I choose the one which
appears to have sufficient depth
and interest for me to then concoct
a distilled brew for this column.

Every month there are num-
erous items which by them-
selves are not adequate column
fodder, even though they may be
interesting in a somewhat limited
way. Now the pangs of guilt
presumably experienced by all
‘wielders of the censor’s blue pencil
have got to me, and as a penance |
offer this month a bumper com-
pendium of some of the smaller
items which were passed over.

MEMORY DEVICES

The theme — for there has to be
one — is memory devices, because
in recent months there have been
quite a number of interesting
developments. Memories last got
star treatment when I covered the
status of 256K dynamic RAMs. At
that juncture I predicted, I believe,
that before too long the price per
bit would drop below that of the
64K devices. That happy event has
now occurred, and as a result very
few designers will be bothering
with 64K RAM chips any more,
despite the fact that for some
considerable period many more
64K chips than 256K chips will be
sold for existing designs.

Surprisingly, some second-
generation 256K chips with
improved features are now be-
coming available. One such chip is
the Intel 51C256H, which offers
ripple mode fast addressing of a
random or sequential selection of
up to 512 bits within a row to
give cycle times of less than 65
nanoseconds. It is fabricated using
an advanced low-power CMOS
process.

For some designers however,
even 256Kbits per package are in-
sufficient, and as a result memory
suppliers have developed some
interesting ways of producing
tomorrow’s memory size today,
although unfortunately at a
premium price. Electronic Designs
Europe, for example, is selling
IMbit dynamic RAM devices
which are actually assembled from
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four conventional 256K chips in
leadless packages mounted on a
22-pin single in-line ceramic sub-
strate along with appropriate
decoupling capacitors. Two
organisations are available, 256K
by 4 and 1M by 1, which cater for
most types of memory archi-
tecture.

SQUEEZED CHIPS

Another way to get a bigger
device is to use one of the Micron
Technology Inc. DRAM arrays
which actually utilise older, but
safer, unpackaged 64K chips
squeezed into a single lin. square
68-contact flat leadless chip carrier
package. The MT-8064 is
organised as 64K by 8, the
MT-1512 as 512K by 1, and the
MT-9064 as 64K by 9. In each case
10 64K chips are used to provide a
redundancy factor. The 64K chips
are squeezed together so tightly
that it seems a shame that they ail
had to be sawn from their parent
wafer in the first place. Perhaps
this demonstrates that eventually
the logic of wafer-scale integration
will become inescapable.

All the devices mentioned so far
are, of course, dynamic in opera-
tion. This means that they have to
be refreshed continuously, or else
they lose their data. The advantage
of dynamic RAMs is that they
provide the highest memory
density of all, so the penalty of
having to provide special refresh
circuitry is usually acceptable.

But not always: the Hitachi
HM-65256AP is a dynamic RAM
device with on-chip refresh logic,
making it a so-called pseudo-static
memory array organised as 32K by
8. For some small systems a single
28-pin HM-65256AP package is all
the RAM needed, and there is
therefore an important niche for
these designs. Better still would be
a truly static 256K chip, and
Mitsubishi has just announced that
it will have a CMOS device avail-
able soon with this specification.

Not all new RAM devices are
aimed at main-memory applica-
tions however. The CY-

7C401/2/3/4 series from Cypress
Semiconductor are designed to act
as buffers between processors and
peripheral functions operating at
different speeds, and are therefore
organised as CMOS first-in-first-
out (FIFO) memories with
completely asynchronous read and
write logic. The very high speed
requirements and the need for on-
chip address logic means that
memories of this type are small,
typically organised as 64 by 4 bits.

Giant strides have also been
made in the other variety of main
memoty, namely read-only
memory or ROM. Of course, ROM
has generally been used to hold
fixed system software such as a disc
operating system and a Basic inter-
preter, but today it is also
being increasingly used to hold
applications packages such as
spreadsheet, word processor and
database programs.

The current state of the art
scems to be about 1Mbit of
masked program ROM in a 28-pin
dual in-line package, fabricated in
either NMOS or CMOS techno-
logy. The MSM-531000P NMOS
device from Mitsubishi, organised
as 128K by 8, is typical. It offers an
access time of 250 nanoseconds
and is ideal for the mass
production of identical software —
more correctly called firmware —
for applications in personal com-
puters and the like. It is not well
suited for much else, however,
because it is necessary to order
many thousands of these devices
all containing the same code.

ULTRAVIOLET LIGHT

During development or field
trials it is often necessary to revise
ROM-based code. This is an
impossibility with masked devices,
so for this stage of design erasable,
programmable read-only mem-
ories or EPROMs are used. In the
EPROM field, developments have
been spectacular in recent months,
and examples of the latest state of
the art are the Intel 27512 and
27513 64K by 8 devices. They are
both fabricated using an advanced

The Intel 27916 KEPROM: hacker-proof code at last?

BY RAY COLES

MEMORY
REFRESH

Developments in RAM,
ROM and related
devices are just as
significant as new
MmiCroprocessor
technology.

NMOS process, and are erasable
using short-wave ultraviolet light.

The 27513 is particularly inter-
esting because it is organised as
four 16K by 8 pages, only one of
which occupies space in the micro-
Processor memory map at any one
time. If the system software can be
organised to suit, the 27513 can
quadruple available code space
because the pages are not selected
by direct addressing, but are
instead selected by the generation
of a special page address sequence
on the control and data buses. It is
ideal for memory-limited eight-bit

systems.
Also from Intel, the world
leader in EPROM technology,

comes the 27916 KEPROM — an
unfamiliar acronym which stands
for keyed-access EPROM. This 16K
by 8 device is designed to dis-
courae hackers. It foils all
attempts to obtain improper access
by requiring the use of an
encrypted authentication hand-
shake sequence before the stored
data can be read or used as
executable code. All KEPROMS |
contain encryption circuitty to
implement a proprietary logic
combination of a random number
together with a confidential user-
defined 64-bit key, which is
programmed into a special
location on the chip.

In the future there will no doubt
be many more developments.
Already I have seen press releases
detailing " soon-to-be-available
1Mbit DRAMS; they are Japanese,
of course. And perhaps before long
we shall even see the incredible
Sinclair/Catt  wafer-scale mass-
storage devices. Stranger things
have happened. g
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COMPUTING TITLES
FROM CHAPMAN AND HALL

The BBC Basic Idea

R A T e e
= THE BBC =l

)
e

]
YA 0 ),

l.lﬂ ]
T

N rd

N 'I:' W

AN

L LY

R
Wi
BEEN LN

ey S

FTERTE RO SNy

RICHARD FORSYTH AND BRIAN MORRIS
This new version of one of the best ever
introductory books on BASIC — The BASIC
Idea— is aimed at BBC microcomputer
users.

Thie aim of this book is to turn a novice
computer user into a competent computer
programmer by showing readers how to
use modern methods of problem analysis
and design. With this expertise, readers will
be able to use BBC BASIC to solve realistic
problems, and have fun in doing so.

July 1985 234 x 156 ¢.278 pages
Paperback 0412 249006 £6.95

Databases

How to manage information
on your micro

PETER LAURIE

Information management is one of the
things computers do well. Databases
explains clearly how information is
organised in microcomputers, how the
software works and how to get hold of
relevant data and keep it up to date.
June 1985 176 pages

Paperback 0412 263807 7 £8.95
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Which Peripherals?

How to choose them,

how to use them

PIERS LETCHER

This book will help you to find out just what
your needs are and how best to fulfil them. [t
will save you time and money spentin fruitless
sifting through dealers lists. The book gives a
comprehensive guide to what s available,
which add-onworks with which micro; what
to look for and where to go when buying
peripherals for your micro.

February 1985 180 pages

Paperback 0412 265109 £5.95

CAt AGlance
C

Adam Denning

ADAM DENNING

The computer language C is now regarded as
one of the most important systems
programming languages available, as itis
compact, economical and relatively easy to use.
This book aims to teach Cto the beginner and
assumes knowledge only of the host
computer. The history of C, its basics and
fundamentals and more advanced uses are all
described with clarity and numerous examples
are provided which demonstrate the
techniques.

September 1985 234 x 156

180 pages Hlustrated

Paperback 0412271400 £7.95

Chapman and Hall

11 New Fetter Lane, London EC4P 4EE.

The Hitch-Hiker's Guide
to Artificial Intelligence

— o

: >
RICHARD FORSYTH AND CHRIS NAYLOR
This book is a practical, do-it-yourself guide
for home micro users who want to delve into
the exciting world of Al (Artificial Intelligence).
It begins with a clear introduction to the
principles of Al with an explanation of wh%/ its
concepts are so important, how it can be fun
to explore on micros. The book avoids the
specialist Al programming languages and
presents all programs in BASIC.
August 1985 234 x 156 272 pages
BBC BASIC edition: 0412 269708 £8.95
Apple BASIC edition 0412 27090 0 £8.95

Expert Systems

Principles and case studies

Edited by RICHARD FORSYTH

This book explains the concepts behind
expert systems readers who know about
computing but are unfamiliar with the latest
research and with what they can do
themselves in building and using expert
systems.

An expert system is a software package which
encapsulates specialist knowledge about a
particular area of expertise and is capable of
making intelligent decisions within that area.
Areas inwhich real and working expert
systems are now used include medical
diagnosis, geology, organic chemistry and
computer fault-finding.

October 1984 234 x 156mm 244 pages
Hardback 0412 26270 3 £20.00
Paperback 0412 262800 £9.95
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B SOFTWARE

asic might be the world’s

language but it has an
awfully bad public image. How
many times have we heard it
described as unstructured and
spaghetti-like, with some critics
even claiming that Basic has the
same effect on your thinking
ability as poorly fitted spectacles
have on your eyesight.

True, Basic has many faults, but
to call it unstructured is surely to
blame the tool for the short-
comings of the product. It is in the
finished programs where you must
look for structure; the language is
merely a means to that end. To
criticise Basic for the mess that
some programmers make of their
coding is like blaming English for
the trashy novels that some writers
churn out. In fact, Basic ptograms
can be as well-structured as any,
provided you are prepared to
follow a few simple rules.

By far the most important of
these is to avoid the Goto state-
ment like the plague. This is easier
than you might think. Assuming
that you are using one of the many
implementations of the ever-
popular Microsoft Basic, you will
always be able to get by with three
control-flow constructs: If-Then-
Else, For-Next and While-Wend.

Over the last few years, | must
have written neatly a quarter of a
million lines of Basic. If you looked
through all these programs, you
would find scarcely half a dozen
Gotos in the lot. If you do not
believe me, just remember that
Pascal and C also support the Goto
statement, yet how many users of
these languages even know it is
there, much less rely on-it?

It is a different story, however,
with the Goto’s cousin, the
Gosub. The essence of modular
programming is to split large
chunks of code into small pieces, so
subroutines are pretty vital. The
problem with Gosub is that it
works with line numbers, and
these have no logical connection
with the job that the subroutine is
doing. If your Basic supports alpha
labels, be thankful and use them.
Better still, take advantage of
user-defined functions whenever
possible.

Make each Gosub routine a
distinct piece of code. Give it a
name, if only in a Rem; surround it
by blank lines to make it stand out,
and be sure that it follows the ele-
mentary fules of modular pro-
gramming. Each routine should
have just one entry and exit point,
a well-defined interface with the.
calling program, and no side
effects elsewhere.

Incidentally, putting a blank
line around subroutines is not
always possible, because standard

best-known programming"

1000 ' Program: COUNTER
Counts the words In a text file,
Written by M.Lewds, July 1985. verslon 1.0. L
1010 '
The program displays the nuaber of words in a specified File. The
file is assumed to be ASCII, with lines delimited either by
carriage-return/linefeed or just line-feed.
1020 ' For compatibility with WordStar, high-order bits are cleared and
dot coemands are ignored.
A word is deflned as a string of letters dellaited by non-letters.
1030 °
variables used:
INFILES Input file name
STARTLINEX Start-of-1ine flag
INWORDZ Flag to say if current char is in a word
1035 ' FOUNDZ Flag to say new word has been found
CHARS The current character
1040 * Constants used:
1050 pors="." 'Introduces a WordStar dot command
1060 LINEFEED$=CHRS(10) 'ASCII llne-feed
1070 TRUEX=-1: FALSEX=NOT TRUEX
2000 °*
Maln path of progras
2010
GOSUB 4000 *Initialisation; open files
2020 WHILE NOT EOF(1):
60SUB 5000 'cet next word
2030 WORDSI=WORDSI+ ‘Count ft
2040 WEND
2050 608UB 6000 *Display count and closedown
2060 END
4000 °
Initialisatlon routine.
Gets file name from user and opens file; initlalises flags.
4010
LINE INPUT "Please enter file name °, INFILES
4020 OPEN "I",1,INFILES
4030 PRINT= PRINT “Countlng In progress”
4040 STARTLINEX=TRUEX: INWORDI:=FALSEX
4050 RETURN
5000 °*
Get next word,
Reads one char. at a time untii complete word processed;
takes care of high-order bits and dot commands
S010
FOUNDI=FALSES:
WHILE NOT FOUNDI AND NOT EOF(1):
CHARS=INPUTS(1,81) *Get next character
5020 CHARS=CHRS (ASC(CHARS) AND &H7F)
3 *Hask high-order bit
S030 1F STARTLINEX AND CHAR$:=DOTS THEN
WHILE CHARS()LINEFEEDS AND NOT EOF(1):
CHARS:=INPUTS(1,81):
WEND "Skip dot command
5S040 IF CHARS=LINEFEEDS THEN
STARTLINEX=TRUEX
ELSE
STARTLINEZ:=FALSEZ
5050 IF CHAR$C("A" OR (CHAR$S)"Z" AND CHARS{(“a") OR CHARS)>“21" THEM
INWORDX=FALSEX
ELSE
IF INWORDX:-=FALSEZ THEN
INWOROZ=TRUEX: FOUNDI=TRUEX
5060 WEND
5070 RETURN
6000 '
Display results and close down
6010
PRINT: PRINT “No. of words:", WORDSZ
6020 CLOSE -
6030 RETURN

Listing 1. A short Basic program, written according to the rules of style
described in this atticle. The modular structure is emphasised by the

broken lines separating the vatious

Basic does not support such an
obvious requirement. In Microsoft
Basic, you can fake it by placinga
Line feed character immediately
after the line number.. This gen-
erates a physical line break without
ending the numbered program
line. If your keyboatd has.no Line
feed key, use Control-] — or
Control-Enter on the IBM PC.
Alternatively, press the Tab key
until the cursor wraps to the next
line.,

In fact, when jt comes to
program style, the Tab and Line
feed keys are. pretty well in-
dispensable. By style, I mean the

subroutines.

way a program looks to a human
reader rather than the computer.
A well-styled program is one that is
easy to understand, and therefore
easy to debug and modify. Using
indentations and physical line
breaks to emphasise the program'’s
structure is. the firse principle of
good programming style.

This is most commonly done in
the block statements like For-Next
and While-Wend. Listing 1, a
simple word-counting program,
has several examples. 1f-Then-Else
constructs are handled similarly,
with the If-Then and the Else each
given a physical line to itself. This

dOHSHIOM

BY MIKE LEWIS

THE BASIC
RULES OF
STYLE

There 1s nothing wrong
with programming in
Basic, as long as you
observe some simple
ground rules.

arrangement can of. coutse be
nested, as line 5030 shows.

Personally, I like to go one
further by placing a Tab imme-
diately after the line number.
Given that these numbers have
nothing to do with the logic of the
program, they ought to keep their
distance from the actual code, and
hitting the Tab key is the easiest
way to bring this about. 1 also
make liberal use of tabs for lining
up comments. Another example of
the.use of this handy key is in Data
statements.

Comments, of course, are de
rigeur,even in the smallest pro-
grams. Just as a good book has an
introduction, so every program
should start with a comment block
which prepares the reader for what
is to follow. As a minimum, this
should contain the program name,
date written, version numbet, pro-
grammer’s name, and a short des-
cription of the program’s function.

Some programmers also like to
list all the variables in the
introductory comment, and even
the names of files, arrays, user
functions and the like. This might
sound like a lot of typing, but it
could save you, or someone else, a
good deal of time when you need
to alter the program in years to
come.

The next rule is to choose
variable names with great care.
They should be readable as well as
meaningful. A good test of a
program’s style is to see if you can
understand it when it is read
aloud, so avoid unpronounceable
abbreviations. Virtually all mod-

(continued on next page)
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WORKSHOP

{continued from previous page)

ern Basics offer more than the two-
character variables of the original
standard, so take advantage of
them. Also, avoid using like-
sounding names for different
items: Total.Amount and
Totl. Amnt, for example.

It is a good idea to.make
constants into variables. After all,
a variable does not have to vary.
Your program might test for a
page break with a statement like

IF LINE.COUNT% =66 THEN
(new-page routine)

But it would be better to hold the

magic value of 66 in a variable, and

to do the test as

IF LINE.COUNT% =
PAGE.LENGTH% THEN
(new-page routine)

Apart from making the workings

of the program that tiny bit

clearer, this approach would help

you out if you ever decided to

switch to 72-line paper.

This rule should be followed
even if the constant is truly
constant. Rather than sprinkling
3.14159 around your program, set
up a variable called Pi and use that
instead. Nobody expects this par-
ticular value to fluctuate, but
coding it this way will lower the
tisk of a hard-to-spot typing error.

Another good practice is to

initialise variables and constants
close to where they are used. If
your program does all its printing

in just one module, it would be.

better to set the line count to zero
and the page length to 66 at the
start of that routine, rather than at
the very beginning of the program.
This will help the reader to see
what the initial values are, and also
simplify the job of using the same
module in another program.

Always type at least one space
between each word in a statement.
It’s true that some interpreters
allow keywords and variable names
to run together, but the human
eye is less tolerant. Many Basics
also permit the same variable name
to be used for different data types.
Thus Count$ and Count% are
completely different objects. But
again this might be confusing to a
human reader and is best avoided.

Using constants for flag settings
is something you might like to
consider. In listing 1, the values
True% and False % are used in this
way, these being much more
obvious than their numeric values
of -1and 0.

As another example, suppose
your program analyses a cus-
tomer’s payment record in order to
set up a credit rating. You might
have a field called Status% which
contains, say, 1 for bad risk, 2 for

unknown, 3 for OK, and so on.
Instead of assigning and testing
these numbers directly, try re
storing them in fields called
Bad.Risk %, Ok %, etc. You could
then use constructions like

IF STATUS% = BAD.RISK% THEN
(credit refusal routine)

which should be clear enough to
anyone. A similar technique can
be used for an index into an array,
the effect being a bit like Pascal’s
user-declared scalars.

Incidentally, if all the variables
in your program are integers, it is
worth putting

DEFINT A-Z
at the head of the program to avoid
the need for those irritating

percent signs after every data
name.

Flag settings, of course, do not
have to be integers. Some pro-
grammers prefer to use character
strings. So the credit status field in
this example would be Status$,
and it would hold actual words like
““Unknown’’ and ‘‘Possible’’.
This could give rise to
WHILE STATUSS = ““Unknown’’

(perform status check)
This will serve just as well even if
the strings afe not intended to be
seen by the program’s users.

One final tip: always use paren-

theses in complicated arithmetic
and relational expressions, even
where the interpreter does not
itself require them. I never feel
completely at home with the
ranking of operators, and 1 work

4 on the assumption that anyone

reading my coding might be
equally uncertain. Brackets are a
good way of breaking a com-
plicated expression into simpler
units. )

By now you might be wondering
what effect all these Rems, long
variable names, character strings,
parentheses, etc., will have on your
program’s running time. Good
style is indeed the enemy of
program efficiency. If your Basic is
interpreted rather than compiled,
most of the principles set out here
will result in bulkier source files
and slower programs; ecliminating
the Goto, on the other hand, will
tend to speed things up.

If you are developing a highly
competitive mass-market package,
this could be a problem. But
nobody would use interpreted
Basic for a product that is to rival
Lotus 1-2-3. In most cases, the
additional running time of a well-
styled program will be tiny, especi-
ally when compared to the savings
in your own debugging and main-
tenance time that these principles
will help you to achieve.

® BLACKOUTS.

® MICRO BREAKS.

® FREQUENCY VARIATIONS.

® VOLTAGE SURGES, TRANSIENTS.
® VOLTAGE SAGS.

POWER SUPPLY
PROBLEMS?

® True ‘NO-BREAK' performance.

@ Output totally independant of Input.

@ Self contained, zero maintainance batteries.
® 15 mins battery back-up, in standard form.

For colour brochure write or phone to;
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Eliminate them ALL with an ‘ASM’ Uninterruptible Power Supply from LEROY SOMER, one of Europe’s
largest electrical machinery manufacturers. Simply plug your computer and it’s periphrals into the ‘ASM’
for COMPLETE PROTECTION from ALL mains disturbances.

@ State of the art electronic circuitry.
® Far smaller and lighter than comparable units.

® Units 0.5KVA to bKVA.

® Cabinet or rack mounting.

RIVERSIDE WAY, UXBRIDGE, MIDDLESEX, UB8 2YF. TEL: (0895) 72373.

Far superior to a voltage stabilizer or a ‘line condition’, an Uninterruptible Power Supply is the ONLY way
to guarantee continuous PURE, CLEAN POWER to your business computer.

32 ® Circle No. 151
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POWER WITHOUT THE PRIGE

THE NEW ATARI 520ST

Under the new leadership of Jack Tramiel {tormer boss and founder of Commodare
Business Machines), Atarl Corporation have marked their entry into the world of
business/personal computers with a machine which leaves the competition standlng.
“Imagine 8 Fat Mac - the 512K Appie Macintosh - but wilh & bigger screen, a far Tramiel's slogan "Power Withoul the Price’ has been implemented In the manufacture
512K RAM (524.288 bytes) Orsplay - Low Resolution - 40 columns bigger keyboard with numeric keypad, cursor and function keys. and coiour. That of the new 512K Atarl 520ST colour computer which offers the user amazingly high
16K ROM expanaable to 320K Med/High Res - 40/80 plus cols gives you some idea of what the Atari 520ST is like, excep for two important things. performance at an incredibly low price. Launched as a work-station, this new system
Pont for addinl 128K plug-in ROM carridges Medium res RGB (Red/Green/Blue} output Firat Lhe Atan seems faster. Second 1he Atari system is about one third ol the price. incorporates seven software packages as well as the 520ST computer with 512K RAM,
200K YOS operating systam High resalution monochrome {Black & White) June 1885 - Jack Schofield - PRACTICAL COMPUTING mouse controller, high \e monitor (640x400), 95 key keyboard

ATARI 520ST SPECIFICATIONMACINTOSH v Fie v 520

GRAPHICS COMMUNICATIONS (with 18 key numeric keypad), MIDI Interface, GEM and a 500K 3% inch disk drive, ail
32K U paraitel intertace tor m MIcm ITIRI lor the package price of only £651,30 (+VAT = £749). Dubbed the ‘Mac beater' and the
screen with 3 screen graphics modes panters, or modems capabie of 3 [ WACINTESH | Fio 32087 {atter Atarl's Chief, Jack Tramiel), Atari's new machine has been directly
320x200 prxels in 18 colours (low resolulion} C?S?vc senal nE\MM/D"ﬂ'O'.NG“ICE Price Includes B/W Monitor YES NO - extra £200 YES compared with the Apple Macintosh RRP £2595 (+VAT = £2985) which ofters similar
640x200 pixels in 4 cOlours (med resolution) ‘erminal Emuiaton Sottware q features and capabilities but at a much higher price. Favourably reviewed by the UK's
400 pixets in monochrome (high res) Maximum Baud Rate up 10 19,200 Keyboard size mm (LxDxH) 330x147x50 | 450x167x28 | 470x240x60 t et p: i ; “r Qh r pOSTEI 3‘ Y & Y.' Ul !
X8 Y, Y highly criticai speciafist ggmputer press, the 52 s kely 10 make a great impact in
18 shiades of grey in low res made High speed hard disk intertace Keyboard size ins (LxDxH) 13x5%x2 | 17%xB%x1 | 18%x#.u2%
512 colours labte in low/medium res Floppy disk coniroller (Western Orgital) 3% DI Unformatted S00K. [ 500k | 500K this country as a sophisticated alternative to an 1BM PC, APRICOT or APPLE
el i rive {Unformattod) e MACINTOSH. Unlike ts overpriced competitors, the Atari 520ST can be linked up to a
8 lsvels of each in red, green and blue 2 joyatick ports (one for 2 button mouse) T DIDrive (Formatted) 399K 35K 349K £
MIDH intertace for external music synthesizers Lo~ colour monitor to unleash a choice of up to 512 colours. The addition of colour brings
ARCHITECTURE WIMP (Window. icon, Mouse ..} Apple | ACT - Activity SEM out the full potential of graphics packages such as GEM.
A cotmEaTeo I GEM WIMP ENVIRONMENT Ves VES VEs ° BTG
A 3 ¥ - Clock
GLUE G WA iary Mgt Uik WP Wi 1con oxsopos coun nann (il [Fos-ime Slock T T Yes USER FRIENDLY GEM OPERATING SYSTEM
':;:”Cav;r:::-ar-w:’c;c:xﬁr:&uxm L'Sﬁ:‘éﬁﬁ';;".‘,’.‘.‘ﬁfn""""“:;m HSZY;Z ST YES YES YEs The power of the ST Is harnessed and made user friendly by the new operating
Y & L s systern '‘GEM'’ from Digital Research. GEM stands for Graphics Environment Manager
Sientebiicalajisciers GEMING! - Vit e collpierfacy Centronics Paraltel Printer Port No YES YES and allows a user friendly colour or B/W graphics interface which closely resembles
o10n! 32 bit address registers GEM AES - Application Enwronment Services
16 it dats bus/24 bit address bus GEM BBT - Bit Biock Transter Dedicated Fioppy Dlsk Controliar NO YES YES that of the Macintosh. This simliarity extends to the use of moveable resizeable
7 levels of interrupts/56 instructions Real ime clock & caiendar Hard Disk DMA Interlace NO YES YES icons to oblects such as disks and disk drives. and the use of pull
14 addressing modes/S data types SOFTWARE Full stroke keyboard YES YES YES down menus and a mouse. The advantage of all this is that the computer becomes
DATA STORAGE GEM envir i Number of keys on keyboard 59 92 95 extremely easy to use. GEM has now been implemented for the Acorn, ACT, Atari,
¢ e NO YES [16 Koys) | YES (18 keya! {BM, ICL, and Olivettl. Software written for GEM on one computer should also run
High apeed hard disk intertsce with user friendily Macintosh styie operation Numeric Keypad { ys) t
P » under GEM on another computer. This will enable the market to quickly produce a
irect memory sccess 133 Mbytes per second  TOS' - Tramiel Operating System Cursor Control Keypad NO YES YES
CO (Compact Disc) interface Alari's own system based on CPIM 88K with Finclion Keys NO 0 T large library of standard Interchangeable software.
L i fis -
Deccared loppy ok contoter Roet 3 DOS & UniX commana srscores [l [T6-Dl processor Sh000 | w808 | €000 FREE SOFTWARE AND FUTURE EXPANSION
‘BOS' - Business Operating System Processor running speed 8MHz 4 TTMHz amHz The Atari 520ST comes supplied with seven free software packages as listed below:
DISK DRIVE 10 run any standard BOS business programs RAM sizo 512K 256K 512K :A) TOS -T;BNBP'|?ID‘=;I"“Q 513(‘;:)0":"90 on gfx:m-l 1’; GE*:' G'IK:;"CS Eﬂ;l':ﬂdmem
500K {untormatted) a/sided :v,' floppy d/drive  GEM desktop - anager by Digltal Researc glving a indow, lcon, Mouse, Pull down
349K (tormatted) storage capacity with GEM PAINT graphics mgmt system Number of graphics modes 1 4 32 menu) . 3} DR GEM Paint for creating graphics masterpieces. 4) DR GEM
and GEM WRITE word processor Number of colours Monochrome 15 S Write for word processing. 5) Logo learning language 1o ensble you to write your own
SOUND AND MUSIC Personsl BASIC and OR Logo Max Screen Resolution (pixels) 512 x 342 640 x 256 640 x 400 easlly using turtle graphics. 8) DR Personal Basic a powertul user friendly
mﬁf&"ﬁﬁ; Irom 30HZ 1o sbove audible Z"‘",:ZZ,Z'Z'."'",,Z,'.DQ‘Z";/ R:;:;h,,'ﬁ“‘ Mouse Included Single Button | NO - extra £95 | Two Button version of the Basic programming language. 7} BOS operating system giving you
i v
3 voices (channels) in wave shaping sound in .,Zp, tor the extensive usa of pull down External Power Pack NO NO YES access to dozens of business already on the market.
adaion 1o & noise generatoy merius, mouse Contro! and windows Cartridge Sockel NO NO YES Designed with future expansion in mind. the ST also 'eatures a host of differenl
Saparste frequency and volume contrals ous Joystick Ports NO NO YES (two) interfaces 1o the outside world and an impressive list of accessories is planned. Atari
Oynarric envelape controls VARI 2 will soon be releasing a 1000K (1MB) 3%, Inch disk drive, and a 15MB hard disk
:gf:ul:::c!uoeuv Sustain, Reiease) &:un;: lmmrzmmxwp.nm ::'D'"SY’;"“'“' intertace P;O = 'zg ":__s storage system as well as a mass storage compact disk (CD) player capable of storing
iaceable external power supphes lonitor Size 5 £200 R — an entire 20 volume encyclopedia on ane disk. A fuil range of inexpensive printers are
MID! interface for external music synihesizens  Expansion: Daifiopey O diies 0] o0 RGB Video Output NO YES YEs planned including dot matrix. daisy and thermal colour printers. With fts
KEYBOARD = 15MD hard sk . E 1 - 500K Disk Ol unbeatable graphics, speed and software at a pfice which is far below that of any
Separate keyboard micropocessor 8 oot e disc) SystemiConl wilh: EMotiss M°"°°"";;"' ‘t‘:l"kl;” 51:5';:_:’; :ss'zwA;. comparable personal computer currently on the market, the ST is all set to do baltle
Standerd QWERTY typewnter stying Dot mainx & d/wheel prtrs (black) Price of basic system (exc VAT) 595 with the competition. To receive further details of the ST from Silica Shop, just flll in
ESNKOP\OM'CL';Q‘E l|""d' height “"’(';é":l dot matnx (Colour) + Mouse included £95+ VAT Included the coupon below with your name and address details and post it 10 us.
3 ncluding 10 function k monochirame monfiors + Monochrome Monitor tncluded £200-VAT Included
Numeric keypad — 18 keys hcnnm ENTER Silica Shop Price: £651.30 + £97.70 VAT = £749.00 This price includes:
Do ovenalieeTebr e AeToss & LANGUAGES + Expansion to 512K RAM Included £295+VAT Included P
BASIC & LOGO supphed Price of complete system (sxc VAT)| [2595+VAT | £1185+VAT | £052-VAT *512K RAM *B/W MONITOR
MONITOR Many others will 500N ba avaslgble, including ¥
12" screen - high res monochrome monitor Assembler, BCPL. C. Cobol, Comprled Basic T * MOUSE * 500K 3.5 DISK DRIVE
6402400 monochrome resolutian L. Modular-2 and Pascal PR'GE .’r""‘:‘l"‘mfnu AT 22'9 £1 362 £749 -
Note Some of the above specilications are pr-release and may therefors be Sutyect 10 change U * GEM

* KEYBOARD (95 KEYS)

“atarl's new corporate image as #n sggressive fow cost “The new Atarl ST computers truly represent 10 the consumer
computer maker 15 ilkely to mirros that of Commodare where wnat Jack Tramisl is saying — easy-to-use computing powes
My, Tramiel established the maxim that ‘Business is war without the price. March 1985 ANALOG COMPUTING

August 2161 1984 FINANCIAL TIME!

gy CIAL TIMES 110 efectronics in the machine are 8 work of art .. The heat i (ihe ST) uses the most modern technology that s
“This 18 1ne only personal computer | know of that comas with  of the 5205 is @ Motorola 68000, one of the most po-.nm attordable. n & package that gves 8 prolessional impression.*
a Midi intertace ss stancard ™ 18-bit procesaors Sround and In many respects it Is close 1o May 23rd 1985 POPULAR COMPUTING WEEKLY
Pefer Bright  March 1985 PERSONAL COMPUTER WORLD  Deing @ 32-bit Chip ... when the machine appears in the shops.

o . A /nes wiy b€ at the front end of the queue ta buy ane “The Atari ST is one of the most elegant designs | have seen
“The version sunning on the Atarl 68000 machines N PERSONAL COMPUTER WORLD  Atri has used an original and elegant method of memory
have the additional advantsge of leaving the PC version " 2107 Bright June 1985 PERSONAL COMPUTER WORLD ™ agement which should maks the ST faster than any other
#anding. Apfil 6th 1985 PERSONAL COMPUTER NEWS “This machine is !lgnll:clmly mw;f poulver:ul m-nhnn IB:‘P.C PC on the market - in any price bracket .. The 84K doliar
. n 1 i’ po 10 design & sure-fire winning machine, this I8 guastion i would | go out and spend money for one? To
1 would s::.m ;h::hﬁfg’;sm';gp"&uﬂ:l":gr;s'a:;Y‘"'“E':K“ it May 11th 1985 PERSONAL COMPUTER NEWS  which the anly answer is "Try and stop me!’ ™

rcl
A ey . - 1he use of GEM makes the new range of Atari computors  JOhnLambert July 1985 ELECTRONICS & COMPUTING
i el Y g0 s and weS YOV so similar o the Macintosh {with the sdded atraction of “The 520ST is technicaily excellent ... The 520ST haraware is
bmpressed with tho.ﬂw-v in which it dlsau:’m‘;;- u:'"'m"v colour), that they #re aiready being ceited ‘Jackintoshes’.” the new standard by m.:y. others will be judgea ™
hardware and opersting systems lurking under the surfac May 2nd 1985 COMPUTING July 1985 YOUR COMPUTER

Peteg Bright  Feb 1985 PERSONAL COMPUTER WORLD
; ‘l SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX
r....ln o [ » I
g

ARSI J|\ [SEND FOR FREE ATARI ST LITERATURE
.......ul ol il ol i s el " .......ul . M
X wE ARe TIIIE UK's No1 ATARI SPECIALISTS WEVLELTN l 2 %0 Sik Sheo L1, Dept 7 ooty -4 Toe stewe ratnete Rose. Socon, Kem bave 1on?,

TO' Silica Shop Ltd, Dept PC 0885, 1-4 The Mews, Hatherley Road, Sldcup, Kent, DA14 ADX
At Silica we have been successfully dedicated to Atari ever since their products first appeared on the UK

market, We can attribute our success largely to the Atari specialisation which we practice and to the user I PLEASE sE"D M E FREE LITERAT“RE

., ~|u'|| “I

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

supported. Our mailings giving news of software releases and developments will keep you up to date with o" T“E NEW ATARI 5208T coMPUTER
the Atari market and our technical support team and sales staff are al the end of the telephone line to
deal with your problems and supply your every need. With our speclalist bias, we aim to keep stocks of
all the available Atarl hardware, software, peripherals and accessories. We also stock a wide range of
Atari dedicated books and through us, the owners on our list can subscribe to several American Atari
dedicated magazines. We can provide a full service to all Atari owners and are now firmty established as
the UK's NUMBER ONE Atari specialists. Here are just some of the things we can offer to our customers.
* FREE POST & PACKING ON MAIL ORDERS if you would fike fo be registered on our mailing
* FREE NEXT DAY SECURICOR DELIVERY list as an Atari computer owner, or as a person
+ INFORMATION MAILING SERVICE Interested in buying an Afari machine, let us
+ TECHNICAL SUPPORT TEA know. We will be pleased to keep you up to date
* HIGHLY COMPETITIVE PRICES with new Atari developments free of charge. So,
+ AFTER SALES SUPPORT SERVICE return the coupon today and begin experiencing
+ REPAIR SERVICE ON ATARI PRODUCTS a specialist Atari service that Is second to none.

sorne ‘= 01-309 1111

Postcode: 33
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+ Free Integrated Accounts Software
including Payroll Training & Installation ||

APRICOT X

Hard Disk + Free Printer \

COMMODORE ==

PC10, 7

256K ram
Free Accounting Suite
including payroll

APRICOT F1

720K Disk 256K Memory
includes Free Integrated Accounts
Software

S STEM: S

APRICOT

+ Free Word Processor
+ Free Printer
ALSO AVAILABLE
720K Drive version

SYSTEM: -7

ZENITH Z150

(IBM Compatible) twin floppy
+ free accounts software
ALSO AVAILABLE
10 Megabyte
Hard Disk
£2,845 + VAT

® Circle No. 153

TWIN DISK |

POA |

——

SYSTEM 4

OLIVETTI M24

Twin Floppy
+ Free Accounts Software

ALSO AVAILABLE
10 Megabyte Hard Disk
£2895 + VAT

SPERRY

250K ram
2315K 51 ” Drives

+ Free Accounting Software
+ Free Printer

EVALUATION
SYSTEMS

AVAILABLE FROM £100 per week
ALSO AVAILABLE
RENTAL SYSTEMS
FROM

£40 per week

|

COMPUTER DISCOUNT STORE |
58 Mount Stuart Square, Cardiff CF1 6DR

Tel:(0222)-488650/488641 |



ellular radio has been opet-

ating in this country for

almost half a year. For those
of you who have been on the
moon, in a coma or staying at Her
Majesty’s pleasure I will give a
quick rundown on what cellular
radio is.

Many years ago someone had the
bright idea of making the tele-
phone into a compact, self-
contained, portable unit. The only
way for this to be done is, of
course, by using radio waves
instead of wires. The main
problem about this method is that
each telephone needs to use a
different frequency to communi-
cate. Otherwise, two telephones
working on the same frequency
would interfere with each other.
Yet separate radio frequencies
cannot be allocated to each and
every telephone ‘because there are
not enough to go around.

SAME FREQUENCIES

The cellular radio system was
devised to overcome this problem.
By using low-power transmitters
on the telephones and at the base
stations where the radio system
links to the normal telephone
network, the same frequencies can
be used several times over — so
long as telephones which use the
same frequencies femain outside
the radio range of each other. The
range covered by each low-power
base station is called a cell. Each
cell handles a set of frequencies;
the number of frequencies defines
how many people can be using
telephones in that area at any
one time. Adjacent cells handle
different sets of frequencies.

Problems inevitably arise when a
telephone moves from one cell to
another while it is being used. If a
telephone is being used in cell A at
a frequency understood by that
cell, when it moves to cell B it will
be ignored because it is not using
one of the frequencies used by
cell B. This flaw is overcome by
incorporating the appropriate
electronics into the base stations
and telephones in order to change
the frequencies as the user moves
from one cell to another. The
changeover takes approximately
300 milliseconds.

While changeover — or hand-
off, as it is called in technical circles
— takes place, the line drops. This
is imperceptible to the caller and
the called person, as the gap pro-
duced is extremely small compared
to the number and length of gaps
in human speech. I once heard
that well over 50 percent of human
speech is actually made up of
silence.

That then, is more or less how
the cellular radio system works.

PRACTICAL COMPUTING August 1985

less number of people can have
telephones which they can carry in
their pocket or car.

Recently, while working on an
item for Thames TV's Database,
the director of the programme bot-
rowed two Vodafones from Racal
to review. Racal is one of the
companies running a cellular radio
network in Britain; the other is
British Telecom/Securicor and
their system is called Celinet.
Shordy before, I had placed an
order for a rather nifty looking
Cellnet pocket phone.

Anyway, the models we had
from Racal were called Trans-
portables. I have been slightly wary
of the word "‘transportable’’ des-
cribing a piece of equipment, ever
since the time I got on a train at
Charing Cross station and almost
left my arm on the platform
attached to an Osborne 1 micro-
computer. My fears were not
wholly unfounded: after carrying
the Vodafone around for two
weeks I was absolutely positive my
right shoulder was perceptibly
lower than my left.

Each telephone came in a neat
looking designer shoulder bag,
with ‘*Vodafone’’ emblazoned in
nice, big red letters across the side.
If you unzip the bag, you can
remove the phone and see it in all
its glory. Naked, the Vodafone isa
pretty unimpressive sight. I sus-
pect more design effort was put
into the bag than the phone. It is
made up of three parts: handset,
aerial unit and battery. The aerial
unit and battery are just slabs of
black plastic which lock together.
When linked, they are about the
size of a full-height disc drive —
and about 20 times as heavy. The
handset is grey and has a mouth-
piece and earpiece in the same
positions as on a normal telephone
handset. On the back is a matrix of
16 buttons, marked: 0-9, Snd, Sto,
Rcl, End, * and £. Above the
buttons is a two-line liquid crystal
display. The handset is connected
to the aerial unit by means of a
short, curly cable.

CALL PROCEDURE

The Vodafone is fairly easy to
use. To make a call, you type in the
number you want to dial. Each
digit is displayed on the LCD when
you press it. To dial the number
press the Snd button. If you are
calling another Vodafone, you will
be connected in"a few seconds. It
takes up to a minute to connect to
numbers which are on the normal
telephone network. When you
have finished your call, press End
and you are disconnected. There
are 99 memories which can be
utilised with the Sto and Rel (Store
and Recall) buttons.

trolled at the Vodafone base
station. These include outgoing
call barring, call diversion,
automatic alarm call, conference
calls, and hold for enquiry. These
functions are activated by sending
a string of numbers, interspersed
with * and £ symbols, to the
exchange.

So much for the use of cellular
radio for voice calls. The computer
will be interested in the possibili-
ties of data communications over
the system. Sadly, cellular radio
has a number of characteristics
which make it an unsuitable
medium for data transmission.
There are four separate pheno-
mena which may contribute for
data corruption. Their effects are
magnified many times when data
transmission is attempted while
actually on the move.

The first is known as Rayleigh
fading, or sometimes as multi-
path fading. The effect of this
phenomenon is unpredictable
variations in the signal strength
when it is received. Rayleigh
fading is caused by the simul-
taneous reception of signals which
have travelled by different paths,
having been reflected off either
moving or stationary objects. If
different parts of a signal are
received at the antenna at the same
time, the signal can cancel itself
out. If you know about sine waves,
think of a trough and a peak being
received at the same time. While
Raleigh fading is not particularly
noticeable to voice users, modems
are extremely sensitive to varia-
tions in signal strength.

HAND-OFF

Hand-off, the second problem,
I have described already. The
300ms. break in transmission is
detectable by a modem. The
number of times that hand-off
occurs during a call depends on
whether the telephone is moving,
how fast it is going and in which
direction.

The third problem arises be-
cause it is sometimes necessary for
the base station and cellular
telephone to communicate with
each other. In voice calls, this
signalling takes place in the gapsin
speech. When modems are com-
municating, there are no gaps. The
number of times that this sig-
nalling will occur during a call
cannot be predicted.

Finally, there is interference. All
types of radio interference are
covered under this heading, but
the type which is come across most
of all is co-channel interference.
This occurs when different signals
using the same radio frequencies
interfere with each other. Remem-
beting that with cellular radio, the

The result is that an almost limit- Additional features are con- | same frequencies are reused as | system.

CELLULAR
RADIO
DROPS
YOUR BITS

Thinking of hooking
up your micro and
acoustic coupler
through the cellular
radio phone network?
Then think again: life
is not that simple.

often as possible, you can see that
under certain conditions this type
of interference can be a major
problem.

For data transmission to be
possible over the cellular network a
system of error detection and cor-
rection must be introduced. Racal
data transmission division, Vo-
data, has come up with the
Cellular Data Link Control
(CDLC), which goes through a
number of contortions to provide
uncorrupted data.

To correct errors, CDLC uses a
technique known as forward error
correction. Simply, this means that
data is sent twice and the receiving
equipment selects parts of each of
the two pieces to reconstruct the
original data. If necessary, another
system called block retransmission
can be invoked. The receiving
equipment can request that a
block of data be retransmitted if
too many errors were detected in
the first transmission.

Other features of the CDLC
include resistance to hand-off and
blanking, asynchronous working,
1,200 baud data transfer rate, full
duplex, and RS-232 compatibility.
All in all, the CDLC system does
seem to have solved the problems
of transferring data over the
cellular radio system. All that
needs to happen now is for some-
one to convince British Telecom to
use CDLC on Cellnet, instead of
developing its own, incompatible
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Business
Computer Centre Ltd.

MAIN LONDON W1 DEALER FOR FUTURE COMPUTERS

The future computer is the only 16-bit processor supplied with concurrent CPM/86 as stondord allowing one terminal to run more thon one task at the same time
ond with the addition of DR-NET softwore provides o true multi-user environment for up to 256 user stotions. The mochine is olso supplied with o word-
processor, spread sheet ond o 100 cps 80 column dot-motrix printer which are included F.O.C. built in LAN and full modem communication ports.

FUTURE FX-15 128 1 x BOOK FLOPPY DRIVE. ..o e e
FUTURE FX-20 128K 2 x 800K FLOPPY DRIVES. ™
FUTURE FX-30 128K 10MB HD + 800KB FLOPPY.
FUTURE FX-30 128K 20MB HD + BOOKB FLOPPY ... ... ittt

OPTIONS
EXPANSIONRAMS UPTO TMBYTE.........ooooiiiiiiiiiiiii i
All Single + Multi user software available from stock.

OFFICIALERICSSON DEALERS
ERICSSON 128K 2 % 360K DRIVES. ... ..oiiiiiiiiit it ettt ettt etttk e et bt e e oo ekttt et ettt eh et e £1550
ERICSSON 256K 2 x 360K DRIVES................ .
ERICSSON 128K 2 x 360K DRIVES {COLOUR).... -
ERICSSON 256K 2 X 360K DRIVES {COLOUR). ..ottt e et ....£2030
ERICSSON 128K 10MB H/D x 360K DRIVE...... -
ERICSSON 256K 10MB H/D x 360K DRIVE..................
ERICSSON 128K 10MB H/D x 360K DRIVE (COLOUR)..
ERICSSON 256K 10MB H/D x 360K DRIVE {COLOUR).......o.ooiiiiiiiiii it et £3280

All Ericsson Computers come complete with graphic cords as standards.

100% IBM COMPATIBILITY. All PC Software available from stock.

MEMORY BOARDS

28K EEA@RVEBXRANISION. ... & Las 00 %o, B0, 22« ot iviionisiaisis o il o 00 o e o il s o s o slos 0o« 4 15550 < < e e I £ 149
256K MEMORY EXPANSION.... ...£ 210
512K MEMORY EXPANSION.... £ 450
RGN EIESTARIERTR NN o L e I I T s £ 350
* Used in conjunction with Plus 5 Subsystems.

EXTERNAL STORAGE DEVICES FOR ERICSSO

PLUS 55MB + SMB CARTRIDGE (REMOVABLE)... - o4a000 P ECIERURRRRURN I SRR SRE - JBE. 1coc000000a00 - IR, RRNSFeC IR == S, (==, £2445
PLUS 5 10MB + 5MB CARTRIDGE {REMOVABLE).... ....£2545
PLUS 5 15MB + 5MB CARTRIDGE (REMOVABLE).... ....£2695
PLUS 520MB + 5MB CARTRIDGE (REMOVABLE).... ....£2795
PLUS 5 30MB + 5MB CARTRIDGE (REMOVABLE).... ...£3395

PLUS 5 40MB + 5MB CARTRIDGE (REMOVABLE)....... B See e o 3 23645

Complete with all necessary software’and connectors.
We accept officiol orders from Government and educotional establishments. {Special discounts apply).

TELEVIDEO (SPECIAL OFFER)
TS-804 MULTI-USER TOMB HD. ... ..o e ....£3750
TS-806 6 USER SYSTEM 10MB.... -

TS-800 SATELITES.......... _pon
USHEOZIR] AU (R0 e e e i c SRt eSS USSR S SRR . RN ey PP P . ....£3000
TS-816 16 USER SYSTEM 4OMBHD...

IEIIEEINIENERORTERWINIEL@PPY . ... i o h ot o e 500w 50T e o SO o 55 2 50 52 o oo e e e e eeeeswantabmnma e i ....£1000
U= 10K D=l NN ) P e i P A O OU SR SR PRSP (EERRRS £1750
TS-914 WORK STATIONS......... ...£ 450
SRS Z AR MO RIKEOIPAT @/ INS I o L e 0 3 B S T i - e 5 = 220« e 50 e e e o e £ 550

PRINTERS
A lorge selection of Daisy Wheel and Dot Matrix Printers ore ovailable from stock.
All equipment corries o 12 month guarantee for parts and labour.

SOFTWARE

We can supply all PC Software single, Multi-User and Multi-Tasking. We write software for customers in twenty countries including General Motors, Fiat
Motor Company and National Airline where we are currently writing Software for the computerising of their ticketing operation and installing hordware in 40
of their worldwide offices which will all be online o the moinframe computer.

Installation are carried out by our own engineers. Finance ond training available.

Kindly telephone for demonstration at our W1 showroom for any of the above equipment by our professional staff who will be glad to discuss your
requirements with you.

Business Computer Centre Ltd.
66 WELLS STREET, LONDON W1P 3RP. 01-637 5666/7/8
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(TABS)

Business Centres

At TABS Business Centres you’ll get everything you l

need to run a small business system. ‘
TABS Business Centres provide a complete range of computer products
to help you run your business more efficiently.

Whether you need a simple business computer to run your sales ledger and handle your
correspondence or a multi-user system with an integrated accountancy package, you
will find everything you need —all in one place.

You will get free expert advice from people who understand the business world,
and who have a thorough knowledge of accountancy and microcomputers.

You will also get expert training on how to use your system, a professional installation
service and full support for the hardware and the software.

U
PE : ] A - A
i erenat || TABS TABS
. =) Rental Systems

IBM Authorised Dealer
*IBM IBM PC 64, ACT APRICOT PC, OLIVETTIM24 (Typicat  TABSPDQ1.2,Mono  TABS Business Centres offer a Rental
Monitor, Keyboard, 2Disk Drives (Double  System), Mono Display, Display, Keyboard + Plan which is ideal for companies
Mono Display Printer Sided), 720K + 9"High  Keyboard + MSDOS,  MSDOS, 2 Disk Drives referring to kee thei(r: ca F;[a] intact for
Adaptor,D0S2.0+  ResolutionMonitor— 2 Disk Drives 800K prelegring D! D ;
Tandon Drive. Mono. 360/720Kb. Giaiseuseevir use within the business rather than tying

£21.76 perweek + VAT | £21.30 per week + VAT i — ' jtupindepreciating assets. The plan L

Over 36 months ! Over 36 months ‘ - ¢ allowsfor thesystem to be upgraded at P

rental period rental pe: —— r PDG 10, Mono Display,  Fegular intervals without high
IBM XT, Monitor, APRICOTXi 10,1 Disk ~ M24 (H;:rd Disk Keyboard + MSD0S,  cancellation penalties and includes -,
Keyboard, DOS 2.0, Drive + Winchester System), Mono Display, 1 Disk Drive 800K + maintenance and insurance
Mono Display Printer 10Mb + 9" High Keyboard + MSDOS, 1 Winchester 10Mb. s ’ o
Adaptor. Resolution Monitor - 1 Di§k Drive 360/720Kb, o ne = |

£37.38 per week + VAT | Mono. 1 WmchesteﬂOMb

Over 36 months | | £81.97 Pe““ﬂ i . re ME—

rental period | | Over36 monﬂ.
— |rentalperiod |

For your nearest one stop

Business Centre "phone: | FROM £10,000 CREDIT

3 Simply fill in the coupon and return it to:
0122 = 338668 I TABS Lid, Dolphin House, New Street, Salisbury, Wilts. Please allow 14 days for reply.
The TABS RENTAL CARD s valid at all TABS Business Centres,

— e — —— — - — — —

*The IBM PCand XT areonly- | | s AP FOR RENTAL i : .
available from TABS Business H T BEPCIEh CREDIT FACILITY. @ Circle No. 105
Centre, Salisbury and those Name
TABS Business Centres who I Al
are IBM authorised PC dealers. l -
i € 0.
Company Business Name
l Natureof Business .. ____Position _ .
| Bankers __Branch ___ __Z?_
Account No. ) Signature .
| PC 8 85 I




- THE NEW AMSTRAD CPC 664 WITH BUILT-IN DISC DRIVE

o . 17 5. TR TH (27770 T A ——
TERL W ] o g
“,. 5 e T8 R o S
SEEREERLREE
S0 S NS M MO0 790 TR MSD 7955 10M3 BGES %60
AW A0 1N 00 2355 A0 M05 LI 1656 130 ME0 ke

-THE NEW AMSTRAD CPC 664 -

— - AVAILABLE AT BOOTS - COMET - CURRYS : DIXONS - GREENS - JOHN MENZIES - RUMBELOWS

PRACTICAL COMPUTING August 1985




THE LOW COST COMPUTER FOR HOME AND BUSINESS -

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
computing faster,
more reliable, more
efficient and more

only way to gain these
advantages for a home
computer was to buy a
separate disc drive
attachment. Now Amstrad
are pleased to announce
the first complete home
computer with built-in
disc drive: The Amstrad
CPC 664.

And when you buy a
CPC 664 you'll find it’s not
just the disc drive that's
built-in.

You'll get every-

thing you need, including a monitor
(green screen or full colour). We'll
even give you a free CPM and Logo
disc, so all you do is plug in and

you're in business.
BUSINESS OR

—PLEASURE - — |

Although a disc drive
will make games more fun
(and there are loads of
them to choose from) it
also makes the CPC 664
a serious proposition for
the business user.

There are accounting,
word-

WITH COLOUR MONITOR AROUND

-£449 -

famous-name software
houses. Few will cost
you more than £49 and
most will cost you con-
siderably less.

AN EXPANDING

Thereisacom-
plete range of
peripherals avail-

WITH GREEN SCREEN AROUND

—-£339-

which plug directly into

the built-in interfaces.
These include a joy-
stick, additional disc drive
(to double your on-line
storage) and the Amstrad
DMP-1 dot-matrix printer.
(There’s also a cassette
interface so that you can
use CPC 464 programs
on tape). And there are
many more peripherals from
Amstrad and other manu-
facturers which can be used
to enhance the CPC 664.

THE HOME
COMPUTER

THAT MEANS
BUSINESS.

processing,
spread-sheet
and data-
base pro-
grams (to
name but

HIGH PERFORMANCE — + AMSTRAD USER CLUB - —
-LOW COST - Join the optional Amstrad
The one thing you won't need ~ User Club -
a computer to work out is that the ~ and we'll keep

Amstrad CPC 664 you informed
represents outstand- ~ With our
ing value for money. monthly user

| You only have to  magazine,

| check the cost of and infor-

mation on all

buying all the ele- _
software as it

ments separately (64K

Figure analysis made easy
with Microspread. An easy to

o q Qi dsheet with pull-
computer, disc-drive,  iSintroduced. usesprea a
Wordprocessing with Amsword pt ’t li ' Your member- d;_)wntr:enuflan;i 4 :,lde e
can improve the productivity mont Or) 0 realise Around R

Around £49.

ship details
will be recorded on your
personal club card, which
entitles members to various
P privileges and offers.

that the Amstrad
packageis very
hard to beat. 4
With a green screen
monitor the cost is
just £339. With a

of everyone from unskilled
typist to trained secretary.
Around £23.95.

costs £449. And after ~a
you've saved money on | Name

Amsoft Business Control, is a a few) the price Of the Compljlter I Add Ss I

completesuiteof prograsms The CPC itself, you go on saving | . |
e b o . |

stock control and sales ledger 004 is also  on the price of software. [—— |

for around £99. (Requires an supphed with There are hundreds

additional FD-1 disc drive % f f b 2 I |

around £159 and DL-2cable CP/M*tohelp of programs for business |

around £7). make your or pleasure available AII] t d ‘ P‘ : 664

business more efficient and effec- S ra

tive by providin

fg access to the
famous range o

CP/M* software.

SPECTRUM - WH. SMITH - WIGFALLS - AND GOOD INDEPENDENT COMPUTER STORES -
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on disc (and cassette) to
CPC 664 users. Many from
Amsoft, others from other

Amstrad, PO. Box 462, Brentwood, Essex CM 14 4EE

L____________E@ﬂ

“Cr/Mis a trademark of Digital Research L.
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FIRSTCLASS PERIPHERALS CREATE A NEW QUALITY/COST DIMENSION

Come with us into tomorrow

A totally new low-cost source of computer peripherals is available to you now.

FIRST CLASS PERIPHERALS.

With FIRST CLASS PERIPHERALS you get top-quality products direct from the manufacturer. And
the price we quote includes VAT, carriage, everything you need just to plug-in and play.

For starters, FIRST CLASS PERIPHERALS introduces the SIDER, a 10Mb hard disk add-on for your
Apple ][ + or //e for an amazing £899 including installation software for the four major operating
systems (DOS, CP/M, Pascal and ProDOS), host adaptor, power cable , manual and a full one
year’s parts and labour warranty. NO HIDDEN EXTRAS.

Very soon we'll be offering other exciting disk and tape products at equally astonishing prices.

OUR PEDIGREE

FIRST CLASS PERIPHERALS is a wholly owned subsidiary of Xebec, the leading manufacturer of
disk controllers and subsystems for customers like IBM, Hewlett Packard, Toshiba and Texas
Instruments. It is dedication to innovation and quality control that has brought Xebec to the top of
the OEM field. The same committment will make FIRST CLASS PERIPHERALS fiumber one in the
direct marketing of advanced peripherals in a value-class of their own.

For more information just dial 100
and ask for
FREEPHONE FIRST CLASS

PERIPHERALS
Appie DOS/ProDos are registered trademarks of Appie Inc.
CP/M is a registered trademark of Digital Research —F I R S T
M PERIPHERALS

ammmC L ASS

First Class Peripherals Ltd
Cockayne House
Crockhamwell Road
Reading RG5 3JH
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MINTELLIGENT

wixt is another delightful
ﬂgamc invented by Alex Ran-

dolph, whose brick-dropping
game Pferdeippel appeared in PCin
March. The game is marketed in the
U.S. by Avalon Hill, and it sells so
well in Germany that there are even
Twixt tournaments for the really
serious players and Twixt experts
sometimes give simultaneous exhib-
itions against a number of weaker
players. But for some reason the
game cannot be found in shops in
the U.K., which is a great pity
because Twixt is great fun and intel-
lectually challenging.

The game is played on a 24- by
24-peg board. The two players, Red
and Black, take turns to put a peg
into one of the vacant holes. If a
player’s peg which has just been
played is then a knight’s move away
from one or more existing pegs of the
same colour, that player joins the
adjacent pegs with' a horizontal
bridge, provided that this bridge
does not cross an existing bridge
belonging to either player.

Figure 1 represents the lower left-
hand corner of the board. Red has
created a bridge for d4 to e2, since
these two holes are a knight’s move
apart. Black could form a bridge
between ¢3 and d1, but it would be
illegal to make a bridge by playing in
e4 because the line from c3 to e4
crosses Red's bridge from d4 to 2. A
player is allowed to remove any
number of his own bridges as part of
a move, but this rule can be ignored
when programming the game to
avoid making the task unnecessarily
complex.

LINE OF BRIDGES

The object of the game is to create
an unbroken line of your own
bridges twixt opposite edges of the
board. For example, Red might be
playing from north to south, in
which case Black will be trying to
create a bridge from east to west.
Once a section of bridge is in place it
may never be moved by the
opponent, and a player may not
place a bridge so that it intersects
with any bridge already placed by his
opponent.

Since the Twixt board is even
larger than a Go board, the number
of legal moves at any stage will be
enormous in comparison with board
games such as chess, draughts and
Othello. Twixt is a good example of
the problems of searching large game
trees. Just how do you deal with a
game in which the branching factor
is so large that a full-width tree-
search would be impossible to any
substantial depth?

Consider the very first move of the
game. You might think that playing
a peg in one of the four central holes
1s a very strong move, and in fact this
is true. But to take care of this situ-
ation one player places the first peg

PRACTICAL COMPUTING August 1985

and the opponent then decides to
which player that peg belongs.

According to the inventor, a good

first move in Twixt is m6 because it is
not so fantastic that the opponent
will certainly take it, but it is good
enough so that if the opponent does
not take it the peg on m6 will play an
important part in the game.

RAPID BRANCHING

When programming games which
have a very large branching factor,
that is, number of legal moves, a
sensible philosophy to adopt is to be
highly selective in the analysis. In a
chess program. where the average
branching factor is around 37, some
strong programs written for micro-
processors can analyse the full-width
tree to a depth of seven-ply or more.
A Twixt program analysing a full-
width tree to the same depth, would
encounter around 50,000 times as
many terminal nodes. It might be
possible to write a Twixt program to
search fully to a depth of three- or
four-ply when playing at the rate of
three minutes per move, but I do not
believe that player would be happy
waiting so long for a response and I
am suspicious as to the resulting
strength of the program.

By being selective in the search
process, a game-playing program can
discard many of the obviously
bad moves, thereby reducing the
branching factor substantially. At
each ply in the tree the program says
to itself: ‘“Which moves look worth-
while and which ones should I
ignore?'’. If its selectivity criteria are
accurate it will be able to discard a
large proportion of the legal moves
without any detriment to the final
result. You could also adopt this
approach in chess or any other two-
petson game, for example, by not
allowing the program to examine
moves which give away pieces for
nothing. What you gain is the ability

occasions when a superficially useless
or bad move actually turns out to be
the right thing to do but the program
ignores it.

One way to select the moves which
are to be examined further is to apply
the terminal evaluation function to
positions at every stage of the tree
search. First the program generates
all the legal moves from a position,

and then it evaluates these moves |

with the same evaluation function
that it applies to terminal positions.
The moves are then sorted, which has
the beneficial side effect of speeding
up the alpha-beta search. An
arbitrary cut off is applied so that the
program discards all but the best n
moves, or all moves whose evaluation
is mote than a certain amount below
that of the seemingly best move.
This approach was employed in
one of the earliest chess programs,
written in the late 1950s for the
IBM 704 mainframe. The program
selected the seven best moves in the
root position, then the seven best
replies to each of these moves, and so
on, to a depth of four-ply. Its search
process, with 2401 terminal nodes on
the tree, took around three minutes,
in which time today's leading
microcomputer chess programs can
examine trees with around one
million terminal evaluations.

QUICKER EVALUATION

Another method of selectivity is
to apply a different evaluation
function, usually one which is more
sophisticated than that used for eval-
uating terminal posttions. The
reason for this approach is that there
are many mote evaluations carried
out at the terminal positions. Con-
sequently the terminal evaluator
should be quicker and less soph-
isticated than the evaluation
function used to select which moves
are to be analysed further.

A third approach to the problem

to search the game tree to a more | of selectivity, and one which is best
useful depth. However, there will be | used for Twixt, is to use very simple
Figure 1.
4
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Figure 2.
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RAVMILIO0S

BY DAVID LEVY

TWIXT

A peg-board game for
two players.

heuristics to select those moves
which, without the benefit of eval-
uative heuristics, look as though they
might be worthy of further analysis.
This makes- the selectivity process
much quicker.

One simple heuristic which often
serves this purpose is to look at moves
which appeared to be quite good
two-ply earlier in the tree. If the
program applies its full evaluation
function to each of the moves in the
root position and then produces a |
sorted list, the moves which feature
in, say, the top 10 places in the list
will, in many games, have a high
correlation with the top 10 list two-
ply further on into the game. For
most strategy games approximately
half of the moves on the most likely
to succeed list normally reappear.on
the list two-ply later.

Another heuristic useful in Twixt
is to look at all moves which create
bridges immediately. A less obvious
concept is to examine forking moves.
If in figure 2 Red were to place a peg
in g3, he would be creating a two-
pronged attack — hence the term
fork — on the holes at €2 and e4.
Placing a subsequent peg in either of
those holes would immediately
create two bridges, from c3 to the
new peg and from the new peg to g3.
Black would have no way to stop
both possibilities.

Another heuristic which seems to
work quite well is to look at moves
which are within a certain distance of
your opponent’s previous move.
This distance might be two rows and
columns either side of the previously
occupied hole, in which case there
would be a maximum of 24 legal
moves to examine as a result of this
particular heuristic. Extending the
distance to three rows or columns on
either side would increase this
maximum from 24 to 48, which is
already making the tree too bushy.

Having created the basis for a
selective search program, you must
consider how to evaluate positions on

{continued on next page}
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NTELLIGENT

SOFTWARE

(continued from previous page)

the game tree. The evaluation
function can be used in two different
ways: it should be applied to all
positions at one-ply so that the root
moves may be sorted, thereby
speeding up the search process
because of the substantial number of
cut offs created by the alpha-beta
algorithm, and the evaluation
function is also applied to all
terminal positions. It might be
wortthwhile to use it to sort the moves
selected at ply 1, but experience from
chess suggests that this is only useful
for the replies to that root move
which is sorted to the top of the list.

It is worth using four features in
the evaluation function. An im-
portant aspect of playing Twixt well
is that wherever possible, moves
should not only help to make
progress towards your own goal but
should also impede the progress of
your opponent.

This is not accounted for in the
evaluation function itself, but will be
a by-product of the look-ahead
search. As a result, on level 1, — that
is, a one-ply search — the program
may play aggressively but it will over-
look attacking possibilities by the
user.

The features in the evaluation
function are as follows:

Bridges. The number of bridges
already in place on the board; own

bridges minus opponent’s bridges.
Potential Bridges. The number of
different moves available which will
create one or mote bridges for the
player whose turn it is to move
next. Count onc extra move for
each bridge in excess of one that
can be created by a move.

Forks. The number of vacant holes
on the board that are a knight’s
move away from two of more of a
player’s existing pegs, with no
intervening bridge: score own forks
minus opponent’s forks.

Attack Strength. Some sort of
measure is needed for the extent to
which a player’s bridges are
working towards the ultimate goal,
that of creating an unbroken line
between the appropriate opposite
edges of the board. If the
individual bridges are well
connected to each other there will
be a relatively small number of lazy
pegs — that is, ones which are
attached to fewer than two bridges.
But this concept in itself is insuff-
icient because a ring of bridges
would have no lazy pegs but would
be of no real use to the player.
Another aspect of attacking
strength is the extent to which
bridges are forward looking, say,

from b1 to c3 for the player moving:

north to south, rather than
sideways looking from, say, bl to
d2.

A count of the number of forward-
looking bridges might also be a
useful measure to be included in the
Attack Strength feature. Score one
point for a forward-looking bridge,
provided that the row which it crosses
has not already been crossed by
another forward-looking bridge of
the same colour. Score 0.5 for a
forward-looking bridge if the row
that it crosses has already been
crossed once by a forward-looking
bridge of its own colour. Score
1/(n-1) if the row crossed by a
forward-looking bridge has already
been crossed by n forward-looking
bridges of the same colour. This eval-
uation will encourage the creation of
all forward-looking bridges, but will
put greater emphasis on moves that
extend over rows that have not yet
been crossed.

COMBINATION

You could combine the two
aspects of Attack Strength into one
feature: for example, forward-
looking score divided by number of
lazy pegs, but it is simpler to treat
cach of these two aspects as separate
features, in which case the evaluation

“function will have five features

altogether.

The program will then perform
the tree search. It generates, eval-
uates and sorts all the moves in the
root position. It then selects the best

n of these moves — you should
choose n to be in the range 20 to 30
— and discards the rest. Your level 1
search should now play the move at
the top of the list. For a higher level
of skill, the program should perform
a search to the appropriate ply
depth, selecting which moves to
examine further on the basis of the
criteria already described. In the
terminal positions the program
applies the evaluation function, in
which the weightings for each
feature have been arrived at largely
by experimentation.

LOOK FOR A WIN

Onec thing about the evaluation
function seems obvious: a fork
should be valued at something
between one bridge and two bridges.
For searches of five-ply and deeper,
apply the evaluation function at
four-ply, and extend the search only
to determine whether or not there
exists a simple forced win. The same
selection criteria are used to deter-
mine which moves should be
examined beyond fout-ply, but the
terminal evaluation should consist
only of Win, Loss and Neither
values. This approach should ensure
that the program plays sensible strat-
egic moves, while leaving sufficient
computation time to detect straight-
forward races towards the edges of

the board. (]

THE MOST SOPHISTICATED DISC FILING SYSTEM 16K ROM EVER WRITTEN FOR THE BBC MICROCOMPUTER
OPERATING ALONGSIDE YOUR EXISTING ACORN TYPE DFS ROM AND OPENING UP A NEW EXCITING PHASE
AS A SUPERIOR OPERATING SYSTEM.

S SYSTEM

Fully compatible with any existing DFS and Torch CPN/MCP format.
Allows 255 file names on a CP/N and CP/M type screen format. CAN'T EXTEND banished for ever, COMPACT
redundant as the vacant areas on the disc are gathered to gether for economic file use automatically.

Designed to facilitate ease of use — vital in the area of business programs on the BBC. Will allow the mix of BBC and
Torch CPN programs on the same disc.
£39.50 inc. VAT, full fitting instructions and User Guide. C.U.C. Members only allowed 10% discount.
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COMPUTER USERS CLUB

69a Hadlow Road, Welling, Kent.

Tel No:01-311 2555
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Youre better connected
with Modular Technology

When it comes to computer communications, itl pay you to
communicate with us first. We're specialists in the field
and have developed a range of equipment unrivalled
for quality, reliability innovation - and value.
Shown here are just a few examples of
our wares.

The Inter-Mover Series

of Direct Connect Modems

The very latest addition to our range,
this senes is small in both size and <
price and yet offers a host of features which
preclude the need for any extras. CCITT V21, V22, | ta
V23 transmission standards are available and all include auto- 3
answer (complying with V25), answer/originate front panel selection
and (except V23) analogue loopback for modem testing. There's a daisy
chain connection, too, using the new BT modular jack system, front panel line
selection of telephone or Modem and default V24 interface to ease and minimise interface
patching. You can also benefit from V24 connect data set to line mode and the
LED status indicators include DATA, DCD, and RX.

The Interdriver LD192 Mains Powered Base-Band Modem
A rugged, self-contained modem-emulating line-driver for

> asynchronous or synchronous full or half-duplex data
transmission. Either over DC-continuous unloaded lines up to
20Km at 110bps or at speeds up to 19.2 Kbps over shorter distance.
Plus many other features. BT approved for connection to leased line.

M4000 Series Multi-Mode Modems Another recent addition, this series
of transmit and receive Modems are both BABT approved and conform to

CCITT requirements. They are microprocessor driven, switchable between |

V21/V23 and are capable of working to Bell standards, answer or originate.

The number of features is astounding and includes auto-answer, self-

: . diagnostics and a host of front-panel switches and mdlcators

Low-Cost Acoustic Couplers The 3000 series. You'd be hard
pressed to find another range of acoustic couplers that offers you so
much - for so little. They re all instantly useable, highly reliable and
completely portable. Choose from 3005 300bps/V21 originate only
# 3005/1300bps/V21 Answer and Originate. 3005/2 300bps/V21 Answer
: and Originate with internal battery, 3005/3 As 3005/2 plus external switch
‘ - controls V21 or Bell 103. 3012 1200/75/V23 Originate only
All are BT approved and CCITT compliant.

Please send me further details. [ am particularly interested in

Name:

Address: PC 8/85
Tel:

Modular Technology Litd Mh' M_

Zygal House, Telford Road, Bicester, Oxfordshire OX6 OXB.

Tel: Bicester (0869) 253361. Telex: 837907 'echm

Modular Technology Ltd is a wholly owned subsidiary of Zygal Dynamics plc.
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FORTH programs are instantly
portable across the most popular
MICroprocessors.

FORTH is interactive and Y&y
fast.

FORTH programs are structured,
modular, and easy to maintain.

FORTH gives contro! of all
interrupts, memory locations, and
i/o ports.

FORTH gives full access to DOS
files and functions.

FORTH appliation programs can

FORTH Cross Compilers can

generate ROMmable code for:
6502, 6809, 68000, 8080, Z80,
8086, 6800, 6801/3, 1802, Z8,
8070, 28000, 99, LSI-11

Tel: 0703 780084

o,

FORTH=
TOTAL CONTROL

be converted to turnkey programs.

Application Development Sys-
tems include FORTH with virtual
memory, muiti-tasking, assembiler,
full-screen editor, decompiler,
utilities, and full documentation.

LMI| 280 FORTH - CPM
2.2

. £95
LMI| 8086 FORTH -
CPM-86, MSDOS £110
LM1 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 ... .... ...

We are the FORTH specialists, we also stock a large range of
books, listings, and implementations for machines ranging from
Spectrums to Macintosh to VAX.

MicroProcessor Engineering Ltd

21 Hanley Road, Shirley
Southampton SO1 5AP E
i o
—

J
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Consumables!

ESEJES

THSKENTES

Dor’t make a meal of ordering your
computer supplies phone

01541 1188

For your free catalogue

'A‘N; S AWS Computer Supplies, 57 Surbiton Road,
Kingston-upon-Thames, Surrey KT1 2HG

SOFISEL

It's available from your
local Softsel dealer.

BONSAI
112-116 NEW OXFORD STREET,
LONDON WCIA 1H]. TEL: (01) 580 0902

CHAMELEON BUSINESS SYSTEMS
72 RICHMOND ROAD,
KINGSTON-ON-THAMES, SURREY KT2 SEL. TEL: (01) 541 1541

COLSTON COMPUTER CENTRE
11 COLSTON AVENUE, BRISTOL, AVON BS1 4UB.
TEL: (0272) 276619

COMPUTACENTER LTD
290 HIGH STREET KENSINGTON, LONDON W14 8PA.
TEL: (01) 602 8405

COMPUTACENTER LTD
THEATRE SQUARE, CIVIC CENTRE, SWINDON, WILTS SN1 1QN.
TEL: (0793) 694997

COMPUTERLAND
59-60 HOLBORN VIADUCT, LONDON ECI. TEL: (01) 248 8385

COMPUTERLAND
114 CHARING CROSS ROAD, LONDON WC2.
TEL: (01) 379 0855

COMPUTERLAND
38 EDGWARE ROAD, LONDON W2. TEL.: (01) 723 3071

DATA BENCH
15- 17 WEST STREET, MARLOW, BUCKS SL7 2LS
TEL (06284) 75688

DATA SYSTEMS ELECTRONICS
41 THE BROADWAY. TOLWORTH. SURBITON, SURREY KT6 7D).
TEL (01) 390 4021

DIGITUS
10-14 BEDFORD STREET, COVENT GARDEN, LONDON WC2.
TEL: (01) 379 6968

) ENTRE COMPUTER SYSTEMS
ENTRE HOUSE, 17 BATH ROAD, SLOUGH, BERKS SL1 3UL
TEL: (0753) 31222

FDS MICRO SYSTEMS
6 SALEM ROAD, LONDON W2. TEL: (01) 229 9431

GRANADA MICROCOMPUTERS
25 NEW BROADWAY, EALING, LONDON. TEL: (01) 579 3003

GRANADA MICROCOMPUTERS
119 HIGH STREET, SLOUGH. BERKS. TEL: (0753) 820966

INGRAM MICROSERVICES
MIDDLESEX. TEL: (01) 958 5709

ISTEL
PO BOX 5, GROSVENOR HOUSE,
PROSPECT HILL, REDDITCH, WORCS B97 4DQ.
TEL: (0527) 64274

OFFICE EFFICIENCY MACHINES
150-152 KING STREET, HAMMERSMITH, LONDON W6.
TEL: (01) 741 7381

PLANNING CONSULTANCY
46-47 PALL MALL, LONDON SW1Y 5JG. TEL: (01) 839 8830

SIMMONS MAGEE COMPUTERS LTD
13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ.
TEL. (01) 891 4477

SOFTWARE CITY
382 KINGS ROAD, LONDON SW3. TEL: (01) 352 9220

SOFTWARE CITY
14 THAMES STREET. KINGSTON, SURREY. TEL: {01) 541 4911

SOFTWARE CITY
47 CHEAP STREET, NEWBURY, BERKS RG14 5BX
TEL: (0635) 31696

SWW COMPUTERS
HASSET HOUSE, HASSET STREET, BEDFORD MK40 1HA
TEL: (0234) 40601

TRISOFT LTD
CROWN SQUARE, MATLOCK. DERBYSHIRE DE4 3AT.
TEL: 0629 3021

WRIGHT COMPUTER LOGIC
1ST FLOOR, ORBIT HOUSE, ALBERT STREET, ECCLES,
MANCHESTER M30 OL]. TEL: 061 788 7050

MultiMate
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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.

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

FEZA F I =N

2eINIMPIN

MULTIMATE IS A TRADEMARK OF MULTTMATE INTERNATIONAL CORP. [BM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINE CORP
DISPLAYWRITER IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINE CORP. D BASE [11S A TRADEMARK OF ASHTON TATE
LOTUS 1-2-315 A TRADEMARK OF LOTUS DEVELOPMENT CORP.

OVERFLOWING WITH FEATURES

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

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

There's also provision for customnized 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 pencil and two rubbers!

Multimate — the last word.

SOAISEL

The number one distributor of software.
In the world.

Softsel Computer Products Ltd, Softsel House, Syon Gate Way,
Great West Road, Brentford, Middlesex TW8 9DD.

® Circle No. 112
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Intelpost delivers messages
around the world-

| Address

46

direct rom
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your computer.

41

SFTT A y
m_ Wk
, | N po7)
/ /
/7 \ Vo
\BR AT
/ /
// / ' |
FNNNELBEEN
{ A
——— -
il L 1
\ / |
= ’,r_/_/ 7 AL
| B AT A \ *—HI
\"_'I‘\__f_ "I_ ky k. m;msm&a
T A \ 10 De Lanewo Otice.

At the touch of a button,
text messages can be
transmitted direct from
your office computer
(Mainframe, Mini or :
Micro)-even though the | 4
recipients may have no
computer of their own.

This is a world-first service that enables
you to reach most urban areas in the UK.
and 23 other countries, not to mention the
hundreds of thousands of private facsimile
machines worldwide. Your potential audi-
ence is enormous!

Allthat isrequired is a modem and your
own or a commercially available software
package.

.....

To: Royal Mail Marketing Dept., FREEPOST (no stamp required), Room 122, 33 Grosvenor Place, LONDON SW1X 1EE

Please send me complete details on your Text Data service

Name

Company_

® Circle No. 113

Frarktur Office
Hong Kong DHice

piease report on the following anticipsted
g

One page can be sent in
as little as six seconds.
Charges are based solely on
the amount of data sent, the
destination and mode of
delivery with no mail box

costs, joining fees, etc.
This new text mess-
aging facility, like the established Intelpost
facsimile service is unique in providing
same-day delivery to many parts of Britain,
Europe and America; with next-day i
delivery in many other countries.

Intelpost

A ROYAL MAIL SERVICE

Immediate enquiry service: Dial 100 and ask for FREEFONE INTELPOST. |

Postcode . |
C12131462915

Position
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REVIEW

COMPAQ DESKPRO 286

KAYPRO 286i
AT-EMULATORS: LUXURY v. UTILITY

By Jack Schofield

I iﬂ-’s 80286-based BASIC BENCHMARKS
| .
| PC/AT has set a new BM1 BM2 BM3 BM4 BM5 BM6 BM7 BMS Av.
Deskpro 286 — 80286 03 12 28 29 32 57 91 92 43
standard for personal Kaypro 286i — 80286 04 17 38 40 43 79 123 125 59
computers. Two new IBM PC/AT — 80286 05 19 46 47 52 9.1 146 135 6.8
: . Olivetti M-24 — 8086 05 20 46 47 52 9.4 148 161 72
amvals both subscnbc Headstart ATS — 80286 0.6 2.5 55 57 6.2 112 176 182 84
to it, but are radically —

different in other ways.

i Ly
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he announcement last August of the IBM PC/AT Compaq Deskpro 286 emerged as a clear winner, being

threw all the major IBM-compatible manufacturers significantly faster than the IBM PC/AT. The Kaypro and Olivetu
into a frenzy of activity. A dozen of them have since micros ran at roughly the same speed as the IBM, with the Intertec
announced new machines which emulate the PC/AT, Headstart slightly slower.
and samples are now stacting to come through. The The Compaq’s advantage is that it runs the 80286 chip at a
first to arrive was the Intertec Headstart ATS, which slightly faster clock speed of 8MHz, compared with the 6MHz of
offered very small size and network capabilities, plus a low prices. the PC/AT. It can also be run at 6MHz if this is necessary to
The two latest releases from Kaypro and Compagq, are reviewed ensure softwate compatibility.
separately on the following pages. In terms of raw The Compagq is the only one of the 286-based machines to offer
performance, however, both micros are very similar to the IBM significantly better performance than the 8086-based Olivetti
PC/AT. M-24. This is because the 80286 actually runs the PC-DOS
The standard eight Basic Benchmarks were run on all the operating system in a compatible mode where the chip emulates
available AT-alikes, plus the Olivetti M-24. On this basis, the (continued on next page)

BAGSHAW BENCHMARKS

BMO BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8 BM9 BMI10 BMI11 BM12 BM13 Total

Deskpro 286 — floppy 10.5 4 4 125 15 16.4 5 17.5 58 B 6 134 75 455 18.2 2503
Deskpro 286 — 30Mbyte hard 6.2 1.8 285 2.3 2.8 3.6 1.2 3.8 1.1 0.8 1.6 N 5.9 3.2 47.8
Deskpro 286 — RAM disc 6 15 2 1.5 1 1 0.7 1 07 03 1 9 55 0.7 31.9
Kaypro— floppy 12 12 1 23 1 24 4 26 14 8 16 89 57 21 328
Headstart ATS— floppy 16 1 10 14 14 38 12 65 18 8 17 70 48 52 393
Apricot XI— 10Mbyte hard 16 6 7 1 7 26 1 27 2 4 9 50 20 6 192
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BREVIEW

(continued from previous page)

an 8086. The enhanced Protect mode,
where the full power of the 286’s archi-
tecture is unleashed, is not currentdy
accessible from PC-DOS.

The second major advance offered by
the PC/AT standard, compared with the
PC standard, is much faster disc operation.
In most businesses, the extra disc speed is
far more useful than the extra processing
power.

The standard Disc Benchmarks devised
by Eric Bagshaw of the National
Computing Centre — see Practical
Computing, July 1984 page 99 — were
run on the Compagq, Kaypro and
Headstart models. Unfortunately, samples
of the IBM PC/AT and Olivetti M-24 were
not to hand for these Benchmarks to be
run. Again, however, the Compaq
Deskpro emerged as a clear winner.

One of the problems with' PC-DOS and,
of course, the highly similar MS-DOS, is
that it cannot address more than 640K of
RAM. This is now seen as 2 major limit-
ation for three reasons. First, the 8086 and
80286 can address 1Mbyte of RAM, and
the 80286 can address 16Mbyte in Protect
mode. Second, memory prices have
dropped so rapidly that large amounts of
memory — over 1Mbyte — are now
affordable. Third, many software houses
now seem to be incapable of writing
programs that are smaller than about
400K . _

The Compaq Deskpro 286 supplied for
review actually had 2.2Mbyte of RAM
installed, which is 1,536K more than could
be accessed via PC-DOS. PC-DOS version
3.0 has a useful way of handling this. The
VDisk command in DOS 3 enables virtual
discs — also called RAM discs or silicon
discs — to be set up very easily. The
Compaq’s extra memory could therefore
be used to provide the maximum 640K of
RAM o DOS, plus the 512K RAM discs
addressed as D:, E: and F:. As an experi-
ment, both of IBM’s PC-DOS discs,
including the supplementary programs,
were copied into the virtual disc D:. This
comprises 50 files and a total of 450.5K of
code. Copying all this from D: to E: using
*  took all of four seconds. With DOS or
other large programs run entirely from
RAM, the performance of a micro is
electrifying. For anyone with a suitable
micro and DOS 3, and who can afford it,
this must look like an attractive way to
go.

Future versions of PC-DOS will
inevitably be obliged to expand their
memory address capability above 640K,
and eventually provide proper multi-
tasking facilities using the Protect mode of
the 80286. Whether these enhancements
will arrive later this year with DOS 4, or
next year with DOS 5, is open to spec-
ulation and doubt. Until they do, in our
view the Olivetti M-24 still offers the best
price/ performance ratio in the IBM-alike
universe. However, 80286-based machines
are clearly where most of the business-
micro market is headed, and the progress
being made is exciting.

48

COMPAQ
DESKPRO
286-2

Compaq has made a fortune out of
making IBM-compatible micros better than
IBM. The Deskpro 286 model 2 s the latest
in what is now an extensive line-up and, true
to form, it beats the IBM PC/AT in almost
every department. And as with the Compaq
portable, the Deskpro offers better IBM
compatibility than IBM’s own micro.

Microsoft’s Flight Simulator was one of
the first guides to IBM compatibility,
because of the direct use it makes of the IBM
PC ROM. Nowadays all true IBM com-
patibles are capable of running it. However,
in launching the PC/AT, IBM changed the
standard somewhat, and the Flight Sim-
ulator, FS-1, would not run. Therefore
Microsoft has produced version 2, or FS-2, to
run on PC/ATs and on the PCjr.

The clever thing about the Deskpro 286 is
that while it obviously runs FS-2, as an AT-
alike should, it also runs FS-1, like a real PC-
compatible micro. This is something that
the Kaypro 286i, Headstart ATS and the
PC/ AT itself cannot do.

In other departments, too, the Deskpro
286 offers more and better facilities than the
PC/AT. One problem with IBM’s micros is
that the monochrome and graphics displays

SPECIFICATION

CPU: Intel 80286 running at 8MHz
RAM: 512K, expandable to 8.2Mbyte
Storage: 1.2Mbyte floppy disc,
30Mbyte hard disc, 10Mbyte tape
streamer; optional 70Mbyte hard disc
and 360K floppy discs

Display: 12in. dual-mode amber
monitor showing 80 characters by 25
lines and IBM-compatible graphics
Ports: parallel printer port, RS-232C
serial port, RGB and composite-video
ports

Availability: autumn 1985

Price: not known

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

® The Deskpro 286 model 1 is similar but
comes without the hard disc and tape
backup. Transportable versions will also
be available.

KAYPRO
286i

Those who have used Andrew Kay's trans-
portable micros will find the new 2861, a
desk-top IBM PC/AT-alike, very familiar.
Like other Kaypros it appears to be made of
industrial-grade sheet metal. The finish is
black and utilitarian, with moulded rubber
edgings and cork discs to protect the desk
top.

The system box is huge: it takes up about
360sq.in. of desk top. This machine would
look perfect on a factory floor. Anyone who
wants a svelte, luxury micro like the IBM
PC/AT, or the almost equally stylish
Compaq Deskpro, should look elsewhere.
However, the Kaypro 286i does its job,
which is to emulate the IBM PC/AT. It
delivers a great deal of computing power,
including an excellent bundle of software, at
a quite attractive price.

Where the Compaq 286 and Olivertti
M-24 micros compete by offering sig-
nificantly better performance than the
equivalent IBM micros, the Kaypro is simply
a clone. The board design is very similar to
that of the PC/AT, and the ROM BIOS,
supplied by Phoenix Software, emulates
IBM’s. The colour graphics appears to be
driven by a Hercules Color Card, and this
leaves five of the eight expansion slots free.

In sum, the hardware is all pretty standard
stuff. As with the Kaypro transportables, the

SPECIFICATION

CPU: Intel 80286 running at 6MHz
RAM: 512K, expandable to 15Mbyte
Storage: 286i B with two 1.2Mbyte
5.25in. floppy discs, 286i A with one
floppy disc only

Display: 13in. RGB colour monitor
showing 80 characters by 25 lines and
IBM-compatible graphics

Ports: parallel printer port, RS-232C
serial port, RGB port: no ports supplied
with 286i A model

Availability: now

Price: model B, £4,136 plus VAT; model
A, £2,674

Supplier: Kaypro (U.K.) Ltd.
Telephone: {06286} 67547

‘‘unique selling proposition’’ of the 286i isa
bundle of Micropro software: WordStar and
Mailmerge, Calestar, Infostar and Starburst.
The one important piece of software that
you have to buy is a copy of IBM’s own PC-
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COMPAQ DESKPRO 286
GEVERDICT

& q‘.?("’ d L Sé\

& ¥ ooo 3}‘7
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Ease of use O 0 0O »
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Value for money [ @ _(3_ o

Far superior to anything else in its
class. If reasonably priced, this machine
should be a huge success.

are provided as separate systems, using
scparate cards as drivers and scparate
screens. Either you have the excellent mono-
chrome character set and no graphics, or the
colour-graphics facilities and low-resolution
text. Like other Compags, the Deskpro 286
combines them so you get both.

The Deskpro 286 also runs much faster
than the IBM PC/AT, thanks to its SMHz
80286, where the IBM uses a 6MHz version.
The Compagq chip will run at 6MHz, if the
software requires 6MHz for compatibility.
The Deskpro 286 runs the standard Basic
Benchmark routines in an average of 4.3
seconds, compared with the 6.8 seconds of
the PC/AT.

The Deskpro 286 is also a snappy
performer of the Bagshaw Benchmarks,
which measure the speed of disc operations.
The Deskpro 286's floppy disc ran the 14

routines in 2 total time of 250 seconds —
faster than the IBM PC/XT’s hard disc,
which takes 254 seconds. When the same
routines were run from Deskpro 286’s built-
in hard disc, the time of 47.8 seconds was
nearly twice as fast as any other machine we
have tested, with the runners-up being the
Jarogate Sprite at 91 seconds, and the Wyse
PC at 178 seconds.

In terms of raw specification, the Deskpro
286 supplied for review offeted considerably
more than a PC/AT. Where the PC/ AT has
a built-in 20Mbyte hard disc, the Deskpro
286-2 offers a 30Mbyte model; 20Mbyte and
70Mbyte options are also available. Where
IBM offers no means of backing-up
important data — except on to a mass of
floppy discs — the Deskpro 286 has a built-
in tape streamer with a capacity of 10Mbyte
per tape.

On test the Deskpro 286’s performance
was sparkling. The legibility of the amber
dual-mode screen was outstanding, all
operations wete very fast, and the machine
ran virtually all software thrown ac it. It did
not run the IBM diagnostics disc, but that is
only to be expected. There were no
problems reading 360K discs written by or
for other IBM-compatible machines.

The keyboard has the same layout as the
PC/AT, including the unimplemented Sys
Req key, but with LED indicators actually
built into the tops of keys like Caps Lock,
etc. The PC/AT layout is superior to that of
the standard IBM PC, though it takes some
getting used to.

Two drawbacks to the Deskpro 286

emerge when you try to move it about. Like
the PC/AT itself, the Deskpro 286 is very
heavy. But a 2.2Mbyte micro with a
30Mbyte hard disc, built-in tape streamer
and massive power supply could hardly be
expected to be light. Also, before you lift
the machine you have to release three screws
and slide the lid off, to lever a locking prong
for a hard disc into the Park position.
Another drawback may turn out to be the
price, which had not been divulged at the
time of writing. Compaq is not known
for being noticeably cheaper than IBM.
However, you do tend to get more for your
money, and frankly the Deskpro 286 is
worth a premium over the IBM PC/AT.
Unless you have a ridiculous attachment to
the three little letters I, B and M, the
Deskpro 286 is a far better machine to buy.

CONCLUSIONS

BThe Deskpro 286 offers a high level of com-
patibility with the IBM PC and PC/AT micros, to
the extent that it could even be more IBM com-
patible than IBM’s own machines. This enables
it to utilse the large PC and PC/AT software
base.

BThe extra convenience of the dual-mode
screen display, built-in tape backup and
greater expandability make the Deskpro 286
model 2 clearly preferable to the IBM PC/AT.
BFor single-user desk-top computing, the
Deskpro 286 is, in terms of specification, facil-
ities, speed and performance, the best micro
ever reviewed by Practical Computing. For
applications where the power is required, it
should sell like hot cakes, almost regardless of
price.

KAYPRO 286i
‘ EEVERDICT
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| Little more than an IBM PC/AT clone.
Its bundled software may not quite
compensate for its lack of finesse and

finish.

|
l Documentation

DOS version 3. Unlike Compaq and
Olivetti, Kaypro does not supply its own
version of DOS.

The system supplied for review had an
Intel 80286 chip running at 6MHz, 512K of
RAM and two 1.2Mbyte half-height 5.25in.
floppy-disc drives. There is a battery-backed
clock/calendar, and space for an 80287
maths co-processor. RAM can be expanded
to 640K on the main board using 18 64Kbit
RAM chips and, it is claimed, to 15Mbyte
using expanston cards. The review sample
was set up to include an optional hard disc,
which can be added as an upgrade. There is
also a single-floppy version with no colour
board and no ports. In fact, on power-up the
hard dics’s red access light winked and we
thought one might be inside, but this was
not the case.

The system was run using the 13in. RGB
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colour montitor supplied. This required a
sepatate mains lead, unlike the Compagq
monitor which plugs into the back of the
Deskpro. The Kaypro also lacks a composite
video port. While it was nice to have colout,
as many of the newest IBM PC packages use
it extensively, the IBM’s sharp, high-
resolution monochrome character set was
sadly missed.

On test, the Kaypro performed im-
peccably. For reasons unknown it ran the
cight standard Basic Benchmatk routines
slightly faster than the IBM PC/AT: the
Kaypro’s average was'5 .9 seconds, compared
to the PC/AT’s 6.8 seconds. As the chip and
DOS are identical, this presumably means
that Microsoft’s GWBasic is just slightly
faster than its Basica.

The Bagshaw Benchmarks, which
measure the speed of disc operations, pro-
duced curious results, in that times varied a
great deal between tests. The total time of
314 seconds seems reasonable, though both
faster and slower results were obtained,
which could have something to do with the
buffering.

Another feature of the drives was that
they made embarrassingly loud scrunching
noises when the first few tracks of a 360K
disc were read, before they settled down into
quiet operation. The drives themselves were
efficient and reliable, - and there were no
problems reading 360K IBM PC discs.

The Kaypro’s keyboard is laid out like the
PC/ AT, and feels quite good for typing. It
does have the same metallic construction as
the rest of the machine and, indeed, the rest

of the Kaypro range. You get serviceability
with little cosmetic finish and no finesse at
all. Not everyone will like it.

No problems were experienced with
standatd software packages, though the 286i
would not run the IBM PC diagnostics disc
nor Microsoft’s original Flight Simulator. It
did, however, happily run the new version
2, designed for the PC/AT. In these respects
the Kaypro performed like the Intertec
Headstart, reviewed last month. Also like
the Headstart, the Kaypro is badly doc-
umented, with only preliminary notes
supplied.

There is little else to say about the 2861. It
does perform as an IBM PC/ AT clone, it has
useful free software. At a lower price than
the PC/AT, the 2861 should also appeal to
those whose needs are for utility rather than
glamour.

CONCLUSIONS

B The Kaypro 286iis an IBM PC/AT clone, and
imitates its rival about as closely as is legally
advisable. This makes it o machine of huge
raw power.

BThe Kaypro differs from the PC/AT in also
having a huge raw appearance. That it is util-
itarian is.about the nicest thing one can say
about a micro that is prettier than only the
Advance 86B.

HThe bundled Micropro software is of known
quality and is an aitractive extra.

MIf the price is aggressive it should appeal to
those who value functionality over glamour.
The quoted price is around 10 percent less
than the PC/AT. Even with the free software,
this may not be quite competitive enough.[K#
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Il SOFTWARE REVIEW

GEM DESKTOP
WIMPS FOR ALL

By Mike Lewis

Digital Research’s Gem
brings a uniform Mac-style
graphics interface to a wide
range of personal

computers, including the
IBM PC.

he atrival of Gem matks the most

realistic attempt yet to bring the

matvels of overlapping windows, pull-
down menus and multiple founts to a wide
range of personal computers. It is a
strategically important product, for- both
programmers and end-users. If it succeeds it
will do for graphical interfaces what CP/M
did for operating systems.

The comparison is an apt one because, |

above all, Gem is to do with portability. Just
as CP/M allowed software houses to write
a program for one computer in the ex-
pectations that it would run on many others,
so Gem gives them the world of Wimps —
windows, icons, mice and pointers —
without having to worry about the details of
widely differing graphics hardware.

Gem is not itself an operating system, but
rather a layer of software that lives between
the OS and an application program. The
hardware-dependent parts are provided by
Gem’s licensees — that is computer
manufacturers and OEMs — while writers of
application software gain access by means of
a programmer’s toolkit.

SOFTWARE YET TO COME

What Gem will do for the end-user
depends on the extent to which developers
of databases, spreadsheets, accounting
packages, etc. make use of the goodies that
it offers. So far, Gem-based packages have
come in a trickle rather than a flood, but it’s
carly days yet.

In fact, the only Gem offerings to date
have originated, not surprisingly, from
Digital Research. These include Gem Draw,
Gem Paint, Gem Graph and Gem
Wordchare, all of which should be available
by the time you read this. At the moment,
the only established product is Gem
Desktop, which is in many ways the hub of
the system.

To run Gem, you will need 256K of RAM
and a graphics display. A hard disc is
advisable, but not vital. The version we tried
was for the IBM PC, but it ran quite happily
on the closely compatible Compaq Deskpro
and Olivetti M-24. Versions for other

Desk File UView Options
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indicated by the reversed disc icon.

T he Get Info option in the File menu brings up an information box for the
currently selected object, which may be a disc, folder, application or
document. In this case, it is the floppy disc in drive A which is selected, as

systems will be supplied by the hardware
manufacturers — they already exist for the
Atari ST series and the entire Apricot range
— but the IBM version is sold by Digital
Research itself.

Of course you will also need a mouse. In
fact, Gem can be made to wotk with various
pointing devices, such as joysticks and
touch-screens, provided the manufacturer
supplies the necessary drivers. We used the

two-button Microsoft mouse, only the left-
hand button being operative in Gem. In the
IBM version you can get by with the cursor
keys instead of a mouse, but it is a slow and
clumsy alternative.

Installing Gem is simple, the whole
operation being catried out by a batch file
called GemPrep. If you are using floppies,
you end up with two discs: a startup disc and
the disc containing the Desktop program.
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Digital Research’s version of Gem
runs on the IBM PC and com-
patibles. Versions for other systems
will be supplied by hardware

manufacturers.
Desk File View Options
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D esk accessories may be invoked from Desktop or within a Gem
application. The clock and the calculator are supplied with the package.
Programmers who have the Gem Toolkit may add their own accessory

programs.

To start Gem itself, you place the startup
disc in Drive A and type GemRun. You are
then prompted to swap discs, after which
Desktop takes over the screen. Drive B
remains free for other programs and data.
You can also start Gem from a hard disc.
The aim of Desktop, in a nutshell, is to
teplace the DOS command line. Tt does not
replace DOS itself or even Command.Com,
but it does provide an easy way of carrying

out basic housekeeping tasks without hav-
ing to remember unfamiliar commands.
Experienced users might prefer the old-
fashioned A> prompt, but a newcomer
should find Desktop less intimidating and
easier to learn.

The initial Desktop screen shows an icon
for each floppy or hard disc and a trash can.
There is also a menu bar with four choices:
Desk, File, View and Options. To do

B SOFTWARE REVIEW

SPECIFICATION

Description: Gem is an operating
system extension that lets programmers
use overlapping windows, icons, mouse
support, pull-down menus and multiple
founts; Desktop uses Gem to perform the
common DOS utility functions
Hardware requlred: |BM PC family
or compatibles, Atari ST or Apricot, other
versions available soon; bit-mapped
graphics display, 256K RAM, mouse or
other pointing device

Publisher: Digital Research, Oxford
House, Oxford Street, Newbury,
Berkshire. Telephone: (0635) 35304
Price: Desktop costs £49.95 plus VAT

{ Available: now
L

anything useful, you have to select a disc by
moving the mouse pointer to the icon and
clicking the button. This switches the icon to
a dark picture on a light background, Gem’s
standard way of highlighting a selected
object.

To see what’s on the disc you open the
drive, either by double-clicking the icon or
by selecting Open from the File menu. Gem
responds by displaying the disc’s root
directory in a window, with an icon for each
file. These so-called directory icons come in
three varieties: folders, which are DOS sub-
directories; applications — Bat, Com and
Exe files; and documents, which are meant
to cover text and data files, but are in fact
anything that is not a folder or an
application.

BRANCHING

Since a folder is a sub-directory, it can
itself be opened to display a further window
of icons. Folders may contain other folders,
reflecting DOS’s tree-like structure. There is
a New Folder option in the File menu which
serves the same purpose as the DOS MkDir
command, and you can copy files between
folders, root directories and other discs.

Copying a file is simply a matter of
selecting the icon, then dragging it with the
mouse button held down to where you want
it to go. Gem warns you if the file already
exists at the destination, and also gives you a
chance to rename the copy. You can copy
entire discs in this way, just by dragging one
disc icon on to another. If you drag an icon
to the trash can, it is deleted after a suitable
warning message.

The most important operation that you
normally carry out at the DOS command
line is to invoke an application program. In
Gem, this is done simply by opening the
application’s icon. Before handing over to
the program, Desktop invites you to enter a
parameter, the name given tb a command-
line tail, for passing to the program.
Although the application takes complete
control of the screen, when it finishes the
Desktop reappeats exactly as you left it.

The other type of icon which you can
open is a document. The aim here is merely
to see what s in 1t, via the DOS Type
command. Bear in mind that a2 Gem
document is not necessarily text, so trying to

(continued on next page)
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{continued from previous poge)
open a binary file will result in a screenful of
rubbish.

Opening a document in this way reveals
one of the main weaknesses ‘of Desktop,
something which is also evident when you
wish to format a floppy or carry out a disc-to-
disc copy. In each case, Desktop steps aside
and allows the equivalent DOS command —
Type, Format or DiskCopy — to take over,
exposing the user to precisely the sort of
cryptic dialogue that Desktop is designed to
avoid.

Having opened a document, it is a trifle
disconcerting to see your attractive Desktop
display disappear, albeit temporarily, to be
replaced by a monochrome text screen, with
the contents of the file flashing past and
only the Control-S key to stop the scrolling.
Would it have been so difficult for Digital
Research to have displayed the file in a Gem-
style window and to have given the user a
little more control over the scrolling? Asit is,
relinquishing control to DOS in this way
gives Desktop a decidedly unpolished
appearance.

Fortunately, these are the only occasions
on which Desktop’s dealings with the user
are open to criticism. In general, you are
never left wondering what is going on and
most of the system’s messages are polite,
clear and to the point. When you start an
operation that might be either time-
consuming or destructive; such as copying
or deleting a file, Desktop issues an
unambiguous warning and gives you a
chance to back out. More confident users can
switch off this feature.

A particularly interesting aspect of
Desktop is the way in which documents with
the same file type can be linked to a specific
application. Once this is done, opening a
document of the relevant type will have the
same effect as invoking the application, with
the document’s name as a parameter.

For example, you could assign all
documents of type Txt to WordStar. Then
when you double click on a file named
Report. Txt, Desktop will load WordStar
which will in turn open Report. Txt ready for
editing. To help you remember which
documents work with which programs, you
can superimpose special icons on the normal
application and document icons. Thus there
is a typewriter icon which would be suitable
for a WP program, and one resembling a
sheet of paper for word-processed text.

RESUME LATER

Normally, this link-up between appli-
cations and documents sutvives only for the
current Gem session. The same is true of the
various toggles and switches which you can
set to disable the warning message before
file deletions, for instance. However, if you
use the Save Desktop function in the
Options menu, all these settings are written
to disc. The next time you invoke Desktop,
the system will be just as you left it.

In any discussion of Gem, there is a strong
temptation to make comparisons with the
systems that has most furthered the Wimp
cause: the Macintosh. Certainly, Gem has a

great deal in common with the Mac, at least
from the user’s viewpoint. This is no bad
thing, because once you have learned how to
operate one of these, you will know the
other too.

Windows have a near identical anatomy
in both systems. By manipulating the
various controls around the edge of the
window, you can scroll it any direction,
move it, alter its size or close it altogether.
The only difference ts that Gem's windows
also have a Full box: you click this once to
make the window fill the screen and click it
again to return the window to its previous
size. This would be a useful addition to the
Mac.

Another small difference is in the use of
pull-down menus. On the Mac, you pull
down a menu by pointing to it and holding
down the mouse button. You may then drag
the mouse to the option you want and
release the button. In Gem, the menu drops
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[Desktop provides a more natural way
of using DOS and its utilities than the A>
prompt. This way of doing things is likely
to become the norm.

down as soon as you point to it, and the
option is selected by a single click.

Desk accessories are also common to both
systems. These are mini-applications which
can be invoked from their own menu, either
from the desk top or within other programs.
Gem has just two of them, a clock and a
calculator, while the Mac sports seven,
including the indispensible scrapbook.
Gem also lacks the equivalent of the
Macintosh clipboard, a handy means of
cutting and pasting between programs.

But it is from the programmer’s point of
view that the real differences between Gem
and the Macintosh emerge. When you
program the Mac, you are locked into a fairly
fixed configuration. Access to the graphical
interface involves working closely with the
hardware and with the Mac’s ROM-based
service routines, and this can be quite an
undertaking. You can do a lot of Mac tricks
in certain high-level languages like Micro-
soft Basic and Mac Pascal, but these are
interpreted rather than compiled and so do
not appeal to software vendors.

The Macintosh is controlled by a piece of
software called the finder. This, together
with the ROM routines, serves as operating
system, Wimp manager, and desk top. It is
highly machine specific, and adding non-

Apple hardware like third-party hard discs |
generally involves obtaining a modified

version of finder.
By contrast, Gem.works in co-operation

with existing operating systems, its role
being confined to servicing programs that
want to use the graphics interface. The
programmer can communicate with DOS as.
before, and can continue to use all his or her
favourite tools like keyboard enhancers and
RAM discs. And you can use any language
that permits calls to compiled library
routines — although the calling sequence is
particularly geared to"C.

HIGHLY PORTABLE
APPLICATIONS

Because all interaction with graphics
devices is routed through a set of drivers,
Gem programs can be highly portable. This
does not mean that you can port Gem itself
from an IBM to an Apricot and expect it to
work. But once you have Gem on both
systems, your application code can be
successfully transferred, which is more than
can be said for packages that try to do their
own clever displays by directly accessing the
computer’s screen-mapped memory.

This approach also means that appli-
cations written for non-Gem environments
can be used in a Gem system without
change. Familiar programs like WordStar
and dBase will run quite happily whether
they were invoked from Desktop or the DOS
command line, and they will not be put off
by any Gem routines that happen to be
resident in RAM. What is more, the user is
not tied to Gem and can return to normal
DOS operation whenever he or she feels like
it.

But although these are important
advantages, Gem will not succeed if it
merely provides a standard, intuitive
mechanism for invoking non-standard, non-
intuitive applications. The future of Gem
depends critically, on how readily the likes of
Micropro and Ashton-Tate incorporate the
Gem brand of Wimps into their mass-
market products.

So far the prospects are good, with around
a dozen major houses promising Gem
adaptations of their packages. The products
include Thorn EMI's Perfect range, the
Pegasus accounting system, Lifetree’s
Volkswriter, Plan from Chang Labs, SPI’s
Open Access, Compsoft’s Delta, and the
Prospect Graphics Library.

It is 