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THIS LEVEL OF RELIABILITY
© REALLY NECESSARY?

ACCUTRACK |

If you've ever lost data due to a faulty disk, you know how Distributed in the United Kingdom by:
important reliability can be. Penbie International (C.A.) Ltd.
That’s why Accutrack disks are critically certified at 2-3 23 Addington Road
times the error threshold of your system. Why they’re Reading RG1 5PZ
precision fabricated for higher signal quality, longer life and Berkshire
less head wear. And why we take such extra steps as testing Tel: (734) 664361

single-density mini disks at double-density levels. So you don’t
have to worry about the reliability of your media. g ACCUTRACK

Accutrack disks. OEMs have specified them for years. You Dennison KYBE (UK)

can trust them for your data. e
Tel: (923) 50596
Telex: 923321

Offices and representatives worldwide

® Circle No. 101




BLIST

PRACTICAL COMPUTING DECEMEER 1983

*NEWS
SOFTWARE NEWS

: 1 From the sewer to the
Christmas stocking.

| 1 5 HARDWARE NEWS

Meet the Octopus from
t LSI, and other new micros.

124

BUSINESS
STRATEGIES

How games can provide both
amusement and business training.

1 2 ADVENTURES
IN THE MUD
A look into the future with a Multi-

| User Dun_geoq Adventure, run at
‘ Essex University by Andrew Bartle.

29 FINANCIAL TIMES

CONFERENCE REPORT
Jack Schofield went to a two-day |
| conference on personal computing.

3 MICROMOUSE IN
‘ MADRID

John Billingsley reports on the.
' European finals.

3 MICROCHESS IN
‘ LONDON

A report on the recent European
computer chess championship by
David Levy.

6 IBM NEWS
Communications, software,
and more profits for Big Blue.

»GAMES
1 1 5 OUT TO PLAY

An introduction to this
| month’s special section — and how
their range makes games important.

m 1 EDUCATION

Lorraine Boyce looks at
the impact of games in schools.
» ’ﬂ 2 CHESS

Neville Maude surveys
the field, with special reference to
cassette programs for the BBC Micro.
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1 2 FLIGHT SIMULATORS
Experienced pilot Ian

Beattie-Edwards looks at what’s

available, and recommends a
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selection for various micros.
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TOP 10 GAMES
Jack Schofield offers his
selection of the top games for micros.

sFEATURES

1 o COMPETITION
RESULTS

Readers’ reports on micros from the

class of 1988.

10

how criminals are exploiting the new
information technology.

Martin Edwards describes

THE BBC MICRO
SHAPES UP

John Leach presents a couple of
utilities for handling graphics.

1 1 TRUTH IN ONE LINE
True/false logic

is the basis for Philip Musk’s one-line

Apple game.

1 37 FICTION — THE
COSMIC CIRCLE
John Hooper eavesdrops on the

Great Programmer in the Sky.

»REY

COMPUTER FRAUD

195

ATARI 800XL

HOME MICRO

Is the 800XL really better than the
old 8007 Jack Schofield finds out.

8

8 OLIVETTI'S NEW

LAP COMPUTER
Ian Stobie previews the M-10, a
portable to rival the Epson HX-20
and the Tandy 100.

93 EIGHT CBM 64

WORD PROCESSORS
Barbara Conway reviews the
packages currently available.

1 o dBASE I1

ENCHANCEMENTS
Software add-ons for this popular
database program, examined by Mike
Lewis.

LOGO BOOKS
Christopher Roper looks
‘nto books about this enjoyable and
educational language.

»REGULARS

EDITORIAL
RESOLUTIONS

Some you could make for next year.

FEEDBACK
Readers bite back. Plus, ways to
calculate pi.

4 CHIP-CHAT
Ray Coles looks at the

possibilites for 32 bits.
17/

N THE WORD OF
MICROSOFT
With or without a mouse, Microsoft’s
program has something special, as
idmead finds.

WELTT-P. D
SERIES 200 MODEL 16
HP’s compact micro is the fastest
thing yet at running Benchmarks. Ian
Stobie looks for other qualities too.

%20

45 OPEN FILE

Free software for
:ommodore, BBC; Apple, Tandy,
Sipclair, Research Machines the
on HX-20 and others.

LAST WORD — ON
EDUCATION

Brian Boyde-Shaw on what happens
when micros take over the schools.

Cow}er artwork by Michael Brownlow.
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For those who thought
choosing a user friendly,
high capacity, software
compatible, multi-user,
business computer was a
black and white decision:
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The RAIR Business Computerincorporates both 16-bit and 8-bit microprocessors, up to 1024K bytes of user memory,
20M bytes of disk starage, and supports up to four workstations running GP/M% MP/M* or MS-DOS* compatible software.
I "CP/M and MP/M are trad of Digjital R h, MS-DOS is a trad rk of Migrosaft.

For details of your nearest Authorised RAIR Business Computer Dealer contact Phil Harris, Rair Ltd.,
6- 9 Upper St. Martin's Lane, London WC2H 9EQ or telephone 01-836 6921
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| for a few mates at the club. You can’t stop

' crossed that people will be fighting over the last

announce our new micro, place lots of adverts in

| holes in the specification — as long as the

e ——

-
- |

CHRISTMAS IS COMING, the stocks are in the
shops. All the manufacturers have their fingers

few of the millions of micros to be sold. And,
frankly, so are we.

But after Christmas comes the New Year
which, as everyone knows, is a time for resol-
utions. Anyone short of ideas is welcome to
adopt one of the following. '

We, the manufacturers, resolve nol to
the press, and cash lots of cheques until we ac-
tually have the machine in production. OK,
well, a prototype at least. Er, well, not before
the design’s finished. In principle, that is.

We, the games software houses, resolve not to
rip off other people’s games. Or at least, we pro-
mise to pay royalties il we do: after all, people
are entitled to something for their skill,
originality and sheer hard work. Of course, that
doesn’t apply to arcade games like Pacman,
Donkey Kong, Missile Command, Space
Invaders. That’s not really stealing. Anyway we
write our own code. Well, most of it.

We, the pirates, resolve not to copy any more
commercial software and sell it. Of course we’ll
still need to crack the protection schemes to take
copies for back-up purposes — and one or two

people from giving software away, and if people
want to give you something in return, well, it’s

embarrassing to refuse. It’s ungrateful.
Anyway, don’t tell us you’ve never photocopied
an article from a magazine or taped a record.
The top ten Spectrum games? Only a tenner.
We, the business sofiware houses, resolve to
debug software fully before we sell it, or at least,
provide free or cheap upgrades to plug gaping

customers’ demands are feasible. Obviously that

doesn’t cover providing a £ sign on American
systems costing under about £5,000. And they
can’t expect anything fancy like a package that |
prints fractions. Who uses fractions in this day
and age? Be reasonable!

We, the advertising agencies, resolve to tell
the truth, or at least not exaggerate too much,

f Editorial%

Next year...

Perhaps saying a push-button keybeard is
“professional™ or that a ZX Sinclair could run a
power station is going just a touch too far, but
there has to be some poetic licence. After all, a
micro can do almost anything if you give it the
right instructions, and Basic is practically plain
English. Even a child can use it. Anyway, we’re
not experts. We have to believe what the
manufacturers tell us, really.

We, the publishing corporations, resolve not
to launch any more micro magazines, as there
are too many already. Though actually, there
isn’t a magazine lor Electron users, so we might
make an exception there. Plus we have to do a
Spectrum magazine, but this one will be really
different. It will be on tape, for a start, and
come with a free partwork, and a pop record —
possibly a video too. How does Personal Coin-
puter Tapes sound? And why stop at the Spec-
trum? Anyway, if we don’t launch them
someone else will.

We, the magazine editors, resolve to try and |
get most of the articles right, for a change. Of
course we can only skim through the text
because it would take too long to run the pro-
grams, even if we had the machines available.
Well, it’s not a problem really. Readers like pro-
grams to have a few bugs because then it’s a
challenge to make them work. Anyway, no one
follows listings exactly. 1t’s like cookery recipes,
where you take the bits you want and see what
you can make out of them. Talking of food, if
you’re buying lunch the pubs will be open in five
minutes.

We, the readers, resolve to buy Practical
Computing every month because it is, after all,
the only worthwhile magazine. Well, PCW is
good too. Then there’s the club’s newsletter, the
user group magazine and the manufacturer’s
magazine — and one or two that come free with
the job. Of course you have to keep an eye on
the others. Some of them have good articles
every few months or so, if only there was time 1o
read them. Did you see that piece about how a
ZX-81 is really better than an IBM PC? Or that '
one where the cleaning lady did the bench tests?
Amazing.

P —
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Our Nascom-1 was a week late being delivered. Not a
criticism, but more a worry as our deadlines seem earlier

was late, as it reflects the phenomenal success story of
the Nascom-1.

kit, but a ready-built and working machine, because the
Nascom-1 is not a trivial kit to assemble.

That is its major disadvantage, as it arrives as a biox of
parts, some 203 components for the CPU board, which
ammounts to approxImately 1,310 solder points in con-

o e, bYearsago.. )
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each month. It is not surprising, though, that the machine

Very fortunately for us the review kit delivered was not a

struction. On a board roughly the size of this page with
that number of components — 55 are integrated circuits —
the fayout packing is very tight and the printed circuit
tracks very thin. The construction notes supplied suggests
a total of 20 hours required for censtruction; | think they
are optimistic.

Remember, part of the price the purchaser pays is the
tedious work of putting together the iit. Obviously, the kit
Is not insuperably difficult as there are many satisfied
customers but it needs careful and patient construction.

Practical Computing Volume 2 Issue 1.
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< Designed for use with Professional and
( Personal Microcomputers where a high |
resolution display is required. ldeal for

applications requiring 80 column maode
or higher, high resolution graphics, etc.

CHECK THESE FEATURES:—~
@ ANTIGLARE SCREEN =
@ P31 GREEN FOR MINIMUM FATIGUE
@ VIDEO RESPONSE 10Hz - 22MHz * 3db

@ SUPERB RESOLUTION—UP TO 132
CHARS/LINE

@ EXCELLENT GEOMETRY/LINEARITY
@ HIGH STABILITY
@ 230 VOLT 50Hz MAINS OPERATION

@ COMPOSITE VIDEO 0.5/2.0V INPUT

@ FLICKER FREE DISPLAY

A 12" MODEL HM123

ADD £5
Carriage/Postage

4 9” MODEL HMI911 A 9” MODEL HM910

THE LOWEST PRICE ANYWHERE

FOR A PC WITH THESE
FEATURES.... LOOK AT
THE SPEC. OF THE AMAZING
UNITRON 2200....

Dual processors — 65602 and Z80
@ 64K of RAM
@ 24K ROM with softswitch contro!
@ Selectable 80 or 40 column text display
@ Detachable keyhoard
@ Apple®l)-compatible
@ cP/MPcompatible

@ High and low resolution graphics
capabilities

@ Two disk 1/0 for your disk drives
@ Gazme paddles/cassette/video interfaces

Prices excilusive of VAT
Same day despatch. Access welcome.

CHILTERN ELECTRONICS

HIGH STREET, CHALFONT 5T. GILES, BUCKS. HPS4QH
TELEPHONE: 02407 71234 TELEX: 262284
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'Quids in —
| for whom? |

HAS NO ONE else noticed the inability of WordStar to produce |
a £ sign on the IBM printer? I understand that if you use a
standard Epson everything is alright but the changes made by
IBM mean that the ASCII value of the £ sign is too high and as

trapped by WordStar.

It’s a bit of a cheek that after spending some £4,500 you
cannot even print your own national monetary symbol. Like
many others I bought the IBM package under the impression
[ that the software designed for the IBM would be compatible

! with it. It should be possible for Micropro to produce a patch
I which overcomes the problem — I suppose it all depends on

| how much they value U.K. custom.

John Lewis,
Oxford.

Easy as pi

HAD MR MEHEW reread my
letters of March and August he
would not have wasted time and
effort by barking, however
eloquently, up the wrong tree in
his letters of May and October.

My first letter had the single
aim of correcting the statement
made by another contributor in
an earlier issue that, if you had
a 10-digit display on your

" computer, then 22/7 gaveyou

to 10 significant digits. For the
possible interest, not use, of
readers I then wrote: ““If you
really want a rational fraction
that approximates = to 10
digits, use 3,235,853 /
1,030,004.>> 1 italicise the
words that have been over-
looked.

I fail to see how anyone, even
with the worst will in the world,
could interpret this as meaning
that I, or anyone else, would
use this fraction other than
under considerable duress.
Inverse tangents, not being
rational fractions, are clearly
irrelevant here, though
ingenious combinations of
inverse tangents are the usual
means of calculating = to many
digits. However,
«/4 from arctan(l) is a text-
book example of inefficient
computation. Even on the

Apple it takes some seconds to |

produce nine-digit accuracy in
this way.
Of course, when operating
an Apple the keystrokes
4% ATN(1)
invoke « quite quickly, but only

calculating |

because they do not initiate any
actual calculation of =. Some
operations involve a value of
w/2 stored as a five-byte
constant in locations — 3997
through —3993.

So neither the Apple nor,
indeed, the Apple Corporation
actually calculate =«. Pres-
umably they looked it up in
some reliable source. The diff-
erence between calculation,
look-up of something already
calculated, and when to use one
and when the other, are
important problems. One

should keep one’s mind clear |

about them.

Mr Mehew asks whether
anyone knows the exact value
of =. It has no finite exact
value, being a transcendental
number. However many digits
you compute, there are always

more to be computed, and you

cannot find out what digit is in
a particular place without first
computing all the digits that
precede it. The literature about
« and its calculation is vast, but
the essentials are readily access-
ible in public libraries. I’'m sure
Mr Mehew would enjoy them.
R A Fairthorne,
Farnborough,
Hampshire.

IN HIS continued advocacy of
4% ATN(1)

as an equivalent to = 5 Mehew
says “‘it ... will evaluate to as
many places as the computer
can handle’’. True: but there is
no guarantee that they will be
correct, for ATN is worked out

from a complicated polynomial |
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| printing out the values of the

- which were worked out from

—— Feedback

approximation to the ATN
function, and such approx-
imations often result in slight
errors.

A check can be made by

bytes of the internal floating-
point representation of
ATN(1). The mantissa bytes
should agree with the sequence:
201,15,218,162,33,104,194,52,
196, 198, ...

wcorrect to 40 decimal places.
These bytes may be inspected
by Peeking, if you know where
they are. Otherwise my short
program will print them out. N
should be one more than the
number of mantissa bytes that
your computer uses. Thus for
the ZX-81, which uses four-
byte mantissas, N=5 gives
210,15,218,162,0
confirming that
ATN(1) = =f4

- off my order to Tansoft, for the

correct to the number of bytes |
used.

If ATN(1) is in error, one of |
the series of rational approx-
imations to = is safe:
104,348/33,215 has an error of
about 3 X 10~ ' and will give the
correct value for a four-byte
mantissa: 80,143,857 /
25,510,582 has an error of
about 6X10-'® and will give
the correct value for a six-byte
mantissa.

W E Thomson,
Aldeburgh,
Suffolk.

LET Q= ATN(1}

FORI=1TON
LET Q=256*Q
LET B =INT(Q)
PRINT B
LETQ=Q-B. 1
NEXT |

Dissatisfied
customer...

EVERYONE must now have heard
about the infamous ‘‘28-day
delivery’’ quoted by Sinclair and
others, but may not realise the
depths to which the mail-order
situation has recently fallen. I
refer in particular to the Oric 1
and its software. Having now
managed to sort out the
| problems with the 16K Oric,
Oric Products International and
its software house, Tansoft,

| soon on their own. Now, some

now seem to have put all their
efforts into plumbing new
depths of bad service with the
software packages Oric Forth
and Oricmon.

These programs were ad-
vertised in the magazine early
in June, quoting the usual
“‘delivery within 28 days”’. I sent

Forth and Monitor packages,
on June 11. About two weeks
later a confirmation of the order
was received and stated that
delivery would be within 28 days
of the date of this confirmation.

Five weeks later still, having
received nothing and being
unable to phone Tansoft during
the day, I wrote asking what had
happened. A further week
elapsed before the unexpected
arrival of Oric Forth. There was
no covering letter to explain
what had happened to
Oricmon, but at least I could
now use Forth. '

The documentation was well
down to the very low standard
set by the original Oric
Programming Manual. The
label on the cassette itself said
that the program was recorded
at Fast speed. After half an hour
of unsuccessfully trying
different playback levels [
changed to Slow speed and
obtained a good load first time.
The contents page of the manual
says that loading instructions
were to be found on pages | and
2. My manual began at page 3,
pages 15/16 being considered so
important that Tansoft had
included them twice.

The manual begins as though
assuming no knowledge on the
part of the user, but quickly
becomes so confused and
disorganised that beginners are

11 weeks after my first order
and four weeks after receiving
Forth, I am very pleased with
the software, but making sense
of the manual was very hard |
work.

Oricmon, but at lease I could
now use Forth.

labelled correctly and loaded
first time at Fast speed. It also
seems to work, but the covering
letter began “‘Please find
enclosed your Oricmon tape.

feontinued on next page)
b

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.




(continued on previous page)
The manual will be sent on to
you in about four weeks when

we receive it from the
printers . . .”> so I cannot be
sure.

I shall avoid Tansoft like the
plague in future. Why should
users pay top prices for software
and then get this pathetic
service? Why can Tansoft not
answer enquiries about non-
delivery of goods? Why is there
no department to answer the
inevitable technical queries
brought about by the very poor
documentation? Why does
“delivery within 28 days’’ mean
delivery in about 15 weeks, if
you're lucky?

Perhaps Tansoft
bother to answer you.

A P Hill,
Braunton,
Devon.

might

..and a
happy one

YOUR CORRESPONDENCE
columns are full of complaints
about retailers of computing
equipment. There are, however,
dealers who offer a service
that goes way beyond even
excellence.

I purchased a BBC Micro
hoping that I would be able to
use it for professional purposes.
After a short while it became
apparent that I needed a
random-access filing system.
This was beyond my very
limited capabilities so I
responded to an advertisement
for a book on the subject with
demo disc from The Computer
Room in Newthorpe. One of the
programs on the disc was
almost what [ needed, but trying
to modify it produced only
system crashes.

However, a letter to the
author, to my astonishment — I
have had previous experience of
major retailers — produced by
return of post a most helpful

reply. Within a week I had been
sent a personalised system on
two discs which fulfils all my
needs. No payment was asked
for.

I have had no previous
connection with Mr Morris of
The Computer Room. I might
add that the failure was in no
way due to the book — but to
my Basic ignorance. My faith in
the computer industry is almost
restored.

J J Hamblin,
Westcliff-on-Sea,
Essex.

Sad accident

MANY THANKS for including
Husky in the excellent British
Micro supplement to the
October issue. Unfortunately,
the photograph you published
fails to show Husky to the best
advantage. It is a shot of a unit
that had previously been run
over by a fork-lift truck during
shipment, and had been sent to
you with an associated press
release describing this un-
fortunate incident.

While it is remarkable how
little damage the Husky
suffered in this event, the LCD
screen is not normally supplied
in the smashed form illustrated
in your article.

David Viewing,
DVW Microelectronics,
Coventry.

Unimpressed

IF ONLY the world were full of
customers like H J Challen I'd
give up my job and move into
software straight away.

If one follows his example of
marketing disc-drive manuals,
I could produce a computer and
justifiably provide it with no
documentation. All I’d have to
dois manufacturea TV set — in
very limited quantities, like the
Acorn 80-track disc drives —
and give the computer
documentation with that.

Feedback—=

paid £98 for a chip I expect
some docmentation telling me
what it does. By all means insist
that the disc-drive manufact-
urer provides a manual telling
you how to operate the disc
drives but not, for pity’s sake, a
software product he has not
attempted to sell to a customer.
None of the manufacturers
selling alternative DFS systems
insist you buy a disc drive from
them to find out what the ROM
chip you have paid for does.

Mr Challen also likes the way
the Forth book and cassette are
separately charged items. He
would presumably be happy to
have the added flexibility of
receiving the language cassette
one month, and the accom-
panying docmentation over six
months later. He’d be even
happier on receipt of his
documentation to find that his
cassette is now being made
available in disc and ROM
format for little extra cost.

Finally, Mr Challen thinks it
admirable that Acorn charges
him £9.95 for 256 bytes of code
that enable him to use his £60
word processor properly.

Ian Smith,
Alkhobar,

Factorials.
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The Acorn DFS is only H
supplied by Acorn. Having Fadorlals

THE COMMENT by Owen Bishop
concerning the limitations
imposed on the calculation of
factorials by microcomputers
are appropriate only when using
the direct method shown in his
examples. Lifting these
limitations to the speed of
computation and size of
numbers factorialized is not
difficult, as demonstrated in my
program.

The program uses Jewett’s
approximation rather than the
more often cited Stirling’s
method and an exponent-
stripping routine. Lines 10 to 80
print the heading, initialise the
variables and perform sanity
checks. Line 90 computes LN
N!, while lines 100 and 110 strip
as many LN 1000 as possible
from LN N! putting the answer
in standard engineering
notation. Line 120 adjusts the
exponent. Line 130 takes the
EXP of LN N! less all possible
integral multiples of LN 1000.

The error factor using
Jewett’s approximation is
always less than the magnitude
of N and so rapidly becomes
insignificant.

Marshall P Brown,
Dhahran,

Saudi Arabia.

Saudi Arabia. [J

HAPPY CHRISTMAS,
000H

C( LovE oy !

R

ITs A Book'

fSo T SEeE. .

'"ONE HUNDRED
USES FOR A
Froepry pDisc’

MAKE THAT ONE
HUNDRED AND ONE...!
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If your microcomputer job involves managing information, you'll nged a Compsoft Data Management
System. It’s your guarantee that computerisation will be a success. f 8

Compsoft are world leaders when it comes to easy to use database programs. There is nothing quite so
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA
{Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’.

We can give your ¥*Computer the power to breeze through the management of any record keeping
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales

ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways,
we can lend a helping hand.

You don’t have to be a computer expert to use Compsoft’s DMS or Delta. Both programs offer fast,
accurate and elegant database power for both first time computer usess and professional syst

You owe it to yourself to know moré. Either return the coupon o us, or simply telephone
we’ll send you a complete guide to our versatile database programs — foday.
3 - —
¥ Delta is available for almost any nicrocomputer with the MSDOS, PCDOS, CP/M, or MP/M operating systems, !ncl
IBM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others.

DMS is also avaifable for l('.‘0mrr;cu"dore computers,
==

“Compsoft Limited ! d me furthex details
Hallams Couré ' e e——

+ Company —_—
N

Shamley Green '
Nr Guildford, Surrey - Contact
England GU4 8QZ . Address
= Ll
'mmmmmmm Telephone: Guildford (0483) 898545 i
ﬁw —Telex: 859210 CMPSFT  pe

@ Circle No. 103
9
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Personal and Profe
il

MTX512: 64K RAM - £315
MTX500: 32K RAM- £275

Please phone for the address of your nearest Dealer

MEMOTECH LTD STATICN LANE WITNEY OXON OX8 6BX TEL- 0993-2977 TLX- 83372 MEMTEC G
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The All-Purpose System

The MTX Series is a new departure in micro-computer technology.
Whether your needs as a user are for personal programming,
games playing, scientific or process control, educational or
business use the MTX Series is already capable or very easily

- adaptable to almost every application. Glance through the

standard features below - you'll see what we mean.

Hardware - 32K RAM

on the MTX500, 64K on the MTX512.
The MTX500 has 32K of user RAM as standard (64K on the 512),
expandable to 512K plus 16K of video RAM, controlled by a
separate Video Processor. Sixteen colours, 40 column text, 256 x
192 high resolution graphics with all sixteen colours available,
and 32 easily moveable user defined graphics characters (Sprites)
combine to make effective screen displays quick and simple to
achieve. Standard outputs are centronics printer port, two joystick
ports, an uncommitted I/O port, 2400 Baud Cassette port,
separate TV and Video Monitor ports, 4 channel sound with hifi
output plus a dedicated cartridge port. Other standard

features include the Z80A processor running at 4MHz, recl time
clock, full moving key keyboard with 79 keys including eight
2-function keys and separate numeric pad.

Software

The MTX's 24K ROM contains several languages and routines
which enable the novice or the experienced programmer to make
full use of the machine. Standard languages are MTX BASIC,
MTX LOGO commands, NODDY. ROM routines include an
ASSSEMBLER/DISASSEMBLER with screen display of the Z80 CPU
registers, memory and program,which can be manipulated from
the keyboard. Machine code programs can be stepped through
one instruction at a time, and easily called from within BASIC
programs. A further feature is the Virtual Screen facility which
enables the programmer to split the screen into a maximum of
eight sections to work independently whilst maintaining all full
screen facilities. Pascal is ovailable as an add-on ROM pack.

Yhe Disc Based

Computers from Memotech

Designed to use the full power of the MTX computers the FDX and

HDX make perfect business systems at prices which make perfect

business sense. Both feature the CP/M operating system, giving

instant access to a wide range of proven application software.

Available in October these feature:

® Full Western Digital floppy disc controlier set with SASI
interface for 4 drives, CP/M types 0-13.

® minimal latency, very high data transfer rates

® optional Colour 80 Column Board

® optional Silicon Discs (1/4 Mb) which dramatically increase the
efficiency of 8 bit software to those of 16/32 bit software;
increases life and reliability of mechanical drive

@ permits single disc CP/M operation

FDX-— Floppy Disc System
lor2 5 1/4" Qume drives 500K unformatted, 347K formotied,

HDX—Hard Disc System
5 1/4” Qume drive, 500K unformatted, 347K formatted,
5 1/4” Winchester which may be 5, 10, or 20 Mb

All Memotech products are designed and
manufactured in Oxfordshire, England

CP/M is o trademark of Digital Research Inc.

SERIES ® Circle No. 104



CONTINENTAL
SO FTWARE

We’re not just playing games...

BLOBBO SUPER MINEFIELD KILOPEDE FLIGHT SIMULATOR
A fast maze chase with untold perils ~ You may have seen other Minefield  This one is very fast — its not edsy to  Take off, navigate and land your high
and hazards. games but ours has tanks that lay get past level two. powered light aircraft. All the features
invisible mines, and spiders that are of true flight.
TOADO zery tricky to avoid. RADAR/SONAR
Get the toad back to his nest - but Eliminate submarines with a ALSO AVAILABLE:
don’t get run over or drown onthe ~ CONTINENTAL INVADERS combination of radar screen and RESCUE, BEAVER,
way. Classic arcade action, with all the sonar, very realistic, CONTINENTAL RAIDERS, PILE 1
features that make this game so UP, SIGNAL MAN and many more,
popular.
we mean business too.
MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE PROJECT PLANNER
Sophisticated and powerful, the All necessary features are included to  Sales and Purchase Ledgers, stock Speaks for itself, and helps you achieve
professional spreadsheet program, give a powerful business tool, control, payroll - the complete deadlines cfficiently and cffectively. 1
business system.
STRATEGY BOARD GAMES
CHESS, BACKGAMMON, OTHELLO, DRAUGHTS. ]
EDUCATION PROGRAMS '

MATHS1 PHYSICS 1

The first two programs in a scries of specially written software designed to SOfimare for ‘he

teach at the pace and level best suited to the user.

CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY .
® Circle No. 105 SEBIES



| Arabian company has produced

| Arab RAM, which plugs into
| the back of the computer. It

| RAM also gives the Basic a full
set of Arabic keywords.

- other way, which will interest

| programs. The price if £7.95,
| including post and packing.

' 34 Delancey Street,

Arab RAM for ZX-81

BASIC PROGRAMMING in Arabic| [H%

s now possible using the
Sinclair ZX-81. A Saudi

an add-on appropriately called

generates an Arabic character
set, and text is displayed on the
screen from left to right. Arab

Keyboard overlays and a
supplementary manual written
in Arabic are also provided.

.

The computer can still be used
for programming in the
English language when the user
choses to.

from
Autoram, PO Box 147, Jeddah,
Saudi Arabia. Telephone: Saudi
Arabia (010 966) 660 4212.

Further details

——

Dragon/
Tandy
converter

IF DRAGON CRUNCHER does
what is claimed for it the
number of good programs
available to Dragon owners has
been vastly increased at a
stroke. Dragon Cruncher
converts Tandy Color
Computer programs t¢ run on
the Dragon. 1t also works the

Tandy Co-Co owners.

No programming knowledge
is required to use Dragon
Cruncher. At the moment it
can only handle Basic |

Contact Elkan Electronics,
Freepost, 11 Bury New Road,
Prestwich, Manchester M26
6LZ. Telephone 061-798 7613.

e

Lisa ledgers

A COMBINED ledger system with
automatic posting to sales,
purchase and nominal ledgers is
now available for the Apple
Lisa. Sunaccount costs £1,250.
Financial reports from  the
package can be further
manipulated by Lisacalc and
Lisawrite.

Contact Systems Union Lid,
London
NW1 7NH. Telephone: 01-485
2594, |

Down the
sewer

PORTABLE COMPUTERS don’t get
soggy, which gives them an

——

advantage over pencil and paper
down a sewer. Two water
authorities, Thames and
Southern, are using the Husky
battery-powered portable to

| record defects lound during

sewer inspection. Specialised
software for the task was
written for them by Structurai
Dynamics of Southampton.

The Husky is ideal for the
purpose as it is waterproof and
designed to operate in harsh
environments. A new version is
available to meet the safety
requirements of industries
where inflammable or explosive
atmospheres are likely to be
encountered.

For details contact DVW
Microelectronics, PO Box 135,
345 Foleshill Road, Coventry
CV6 SRW. Telephone: (0203)
668181.

16-bit
Cardbox-Plus

CARDBOX-PLUS is one of the best
selling record-keeping programs
for eight-bit CP/M machines. It
can now be obtained for the
Sirius, Wang and IBM PCs.
Cardbox-Plus is simple to use
because it emulates a card
index, with individual records
represented by a screenful of
information. Record size is
limited to 2,340 characters in
the 16-bit version.

Cardbox-Plus costs £300. A
multi-user version with record-
level locking is also now
available for MP/M and
Turbodos systems. Details from
Business Simulations Ltd,
Scriventon House, Speldhurst,
Tunbridge Wells, Kent TN3
O0TU. Telephone: Langton
(0892) 3105.
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Software
Index

YET ANOTHER computer
magazine will be on the news-
stands from December.
Software Index takes the form
of a directory of available
software for eight popular
home micros including the
BBC, Commodore 64 and
Spectrum.

It is a remote cousin of
Practical Computing as it is
published by IPC Magazines, a
rival arm of the giant Reed
publishing empire, Software
Index will be published
quarterly and costs £1.50.

Intelligent
disassembler

MDI!S is an intelligent
disassembler for Z-80 and 8080
CP/M machines. it lets you
take apart machine-code
programs for examination or
modification.

MDIS goes beyond simple
disassemblers and provides
automatic labelling in addition
toc Z-80 or 8080 mnemonics.
Data areas are reported in
defined-byte form with an
ASCII printout alongside.

MDIS output can be io
screen, printer or disc, and it
can be edited for reassembly by
a variety of assemblers
including Microsofi’s common
M-80 assembler.

MDIS costs £50 and is
available in a variety of CP/M
disc formats from Henry’s,
404-406 Edgware Road,
London W2 1ED. Telephone:
01-402 6822.

= =News: software%ﬁ

Stocking
fillers

MOST OF the following
programs should be available
from High Street shops but a
contact phone number or
address of the publisher is !
provided. 11
»In Lone Raider for the
Atari you enter and destroy
an alien nuclear power
station. It is cassette based
and costs £14.99. ‘
Published by Atari. 1
Telephone: Slough 33344,
@ Franklin’s Tomb is one of
the best Adventure games. |
Already running on the |
Dragon and Oric¢ micros, it is |
now also available for the |
BBC machine. It costs £9.95.;
Published by Salamander t
Software. Telephone:
Brighton (0273) 771942.

@ The Forest simulates the
terrain seen by a runner
competing in an orienteering
event. The scene changes as
you run through the
landscape. The program,
which runs on the 48K \
Spectrum, comes with a four-
colour map prepared to
orienteering conventions and
a 32-page book of
instructions. It costs £9.95.
Contact Phipps Associates,
172 Kingston Road, Ewell,
Surrey KT19 0SD.
Telephone: 01-393 0283

@ The latest program for
home use is quite seriously
called What’s to Eat. Itis a
database of meals, with the
computer displaying lists of
ingredients and producing a
shopping list. It runs on the
BBC Mode!l B and costs
£9.95, or £12.95 on disc.
Contact Shumwari Assoc-
jates, 12 Marlin Court,
Marlow, Buckinghamshire
SL7 2A1]. Telephone: (062
84) 5751.

@ Domesticated people may
also be interested in Cut
Your Heating Bills, a
program for the 48K
Spectrum. It aims to help
you compare savings from
double glazing, wall, floor or
roof insulation, changing fuel
or altering your thermostat
settings. It costs £7.95
inciuding post and packing -
from Brane Software, Myrtle
Grove, Brane, Sancreed,
Penzance, Cornwall TR20
8RE. Telephone: (073) 672

1

562.
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' N A ‘ [ Micros for the Business, Commercial
se " ' C — /  and Technical user- Stand Alone
® G T .. and Multi-user Systems.

Whether your applications involve s
simplefinancialproceduresorcomplicated o
R & D Graphics (or a myriad of techniques
in between) KGB have the system for you.

With the right software packages to go
with it. And all at sensible competitive prices.

But we go further still. We can help with
finance and leasing. We provide sound system
training. And comprehensive maintenance.

So send for our literature. Have a look
at the KGB service — and find out how you can
win Game, Set and Match!

word processing + accountancy + financial modelling + calculation
+ sales office management + accounts + payroll + graphics +
engineering + communications + languages + solicitors + CAD

106 St Leonards Road Windsor Berkshire SL4 3DD

MICROS LIMITED Tel: Windsar 50111 Telex: 23152 MONREF G (Ref 8542)
® Circle No. 108
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. be added. Each

| which can be sold at

AFTER WORKING methodically
from M-1 to M-4, LSI has
broken with tradition by giving
the M-5 a name: Octopus. It is
styled differently from the M-4,
in being a three-piece desk-top
micro. Internally, like the M-4 it
offers an 8088 plus a Z-80 for
both eight-bit and 16-bit
processing with most popular

| operating systems. The con-

struction is, however, radically
different.

The neat main board has a
single expansion slot near the
back. Other boards can be
piggybacked on to it to provide
an extra five RS-232C ports,

| more RAM, an Arcnet-style

network connection, etc. In the
future, extra processors might
additional
board has both an input socket
and an output socket, so they

| simply slot one on top of

another, building up a bus
without the need for a card
cage. The style is rather like the
Memotech accessories for the
ZX-81.

The result is a desk-top micro
a
competitive price against the
IBM PC and Sirius 1, but which
can also handle, without

modification, two more
terminals running under
M/PM-II. With the extra

boards, another four or five
terminals could be added, or
several small systems networked
together. For extra storage, 8in.
floppy and hard-disc drives can

also be added. The result is a
minicomputer-like system like,
for example, the ICL PC. Did
1 hear anyone say ‘‘future
proof*?

The Octopus offers a choice
of keyboards, including LSI’s
word-processing keyboard with

MOS
Supermicro

THE MOS SUPERMICRO is a new
British business computer
designed and produced by MOS
International of Winchester. it

' uses a Z-80A running at 4MHz,

has 64K of RAM, and a good
range of interfaces including a
Mosnet port for networking.
Apparently the Supermicro has
been on sale in Australia, Africa
and Europe for the last year.
Now the British are to be
offered the chance to buy it
from TKT Computers.

Contact TKT Computers,
Rood End Road, Oldbury,
Warley, West Midlands.

—

s

S —

=-News: hardware

Octopus

e ——

i

ample function keys, and an
IBM PC-type keyboard from
Keytronic. There is a choice of
monochrome or colour
monitors, as the standard
machine includes colour
circuitry. It also has a built-in
PAL UHF output, so if you lug
the machine home you can plug
it into your TV.

Octopus prices start at £1,530
4+ VAT for a single-drive
system with keyboard but
without monitor. A twin-floppy
system with a screen and a
complete integrated business
package called Axis costs £2,090 |
plus VAT. The Octosoft
software package brings word |
processing, mailmerge,
spreadsheet and database; it
costs £295 extra.

Octopus is manufactured by |
LSI, which is part of CPU
computers, a company quoted |
on the Unlisted Securities
Market. In the year to June
1983, this 10-year-old company
showed turnover doubled from
£9.6million to £19.2million. LSI
sales were £3.5million.

Contact LSI Computers,
Copse Road, St Johns, Woking,
Surrey GU21 1SX. Telephone:
(04862) 2341 1.

el

running CP/M 2.2 or, option-
ally, NasSys and NasDos. The
LX has a Z-80A running at

{ 4MHz, 64K of RAM, an 8K

Basic in ROM and graphics
resolution of 784 by 256 pixels.
Up to 4,193 shades are available
to colour graphics. The LX can
drive both colour and
monochrome monitors at the
same time, and a UHF output is
included to drivea TV, thougha
12in. moniotr is supplied as

standard. Prices are from
£1,795 plus VAT.
Contact Lucas

Microcomputers, Lucas Logic
Ltd, Welton Road, Wedgnock
Industrial Estate, Warwick
CV34 5PZ. Telephone: (0926)
497733 and 400004.

Lucas LX

MANY READERS of this magazine
will remember building their
first Nascom from a kit. Since
the takeover by Lucas,
however, the Nascom 3 has

been taken firmly into the
office/small business area of
the market.

Now Lucas Microcomputers
has launched the new LX micro

Ferranti’s
Advance

THE ADVANCE 86, a £400 1BM
PC-compatible small micro,
caused a stir when it was
previewed in our October issue.
The Advance uses Ferranti
ULAs, and now a deal has been
signed with Ferranti to produce

PRACTICAL COMPUTING Decemnber 1983

the micro at its Derker Street
factory in Oldham.

Contact Ferranti Computer
Systems, Bird Hall Lane,
Cheadle Heath, Stockport.
Telephone: 061-428 0771.
Advance can be contacted direct |
at 01-609 0061.

Philips
Portable

THE WELL KNOWN Dutch
multinational has leapt into the
transportable computer market
with the new P-2000C, which is
based on the standard P-2000
office model.

It features a Z-80A, 64K of
RAM, 32K of separate video
RAM, a 9in. screen and two
5.25in. floppy discs with up to
640K of storage each. The
screen resolution is excellent at
512 by 512 pixels. Some
unnamed software, including a
word-processing package and a
spreadsheet, will be bundled
with the machine.

This trade information comes
from Austria but hardy souls
might try Philips in the U.K.

" minicomputer.

Telephone: (0206) 575115. Or
contact Philips Austria, MAG

Personal Computers,
Trieestestrasse 64, A-1100 |
Vienna, Austria. Telephone:
43-222-64 55 21/584.

Wang

WANG HAS introduced the Local
Interconnect option which
enables Wang PCs to be
networked, or used as a work
station in an QIS — Office
Information System VS,
11S/VS or other Wang system
based on a mini or 32-bit super-

New software for the Wang |

fcomtinued on page 21)
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I.ONDONCOMPUTER CENTRE

NEC ADVANCED =

PERSONAL

 COMPUTER

16 bit 8086 128K Ram
2.4Mb Disk Storage
CP/M86 — MS DOS
Green Screen
Colour Display

£1985
- £2595

LCC SPECIAL BUNDLE.

NEC APC—
NEC Dot Matrix Printer

R.R.P. £1985
R.R.P.£ 395

Benchmark WP Software R.R.P. £ 311

Cables

EPSON
QX 10
192K
RAM
£1735
Up gradable to
256K multi
| SR S o

graphics

R.RP.E 30
- £2721

you pay £1985
you save £ 736

apricot 256K from £1495

SIRIUS 1

1.2 Mb Disk Storage £2195
2.4 Mb Disk Storage £2695
10. Mb Disk Storage £3995

SUPERBRAIN 2
Dedicated
Wordstar
Keypad
from
£1865

Hard Disk for IBM PC,
Sirius, QX10 NEC
10Mb £1545

15Mb £1695 -

20 Mb £1995 -
20 Mb Tape HIN J
Streamer £1495

Model 4

CP/M 3.0* Optional extra
64K-128K RAM
from£1299

New TANDY

TELE-VIDEO

806/816
the Multi User
Computer System

LAP PORTABLES

EPSON TANDY 100
HX20 Portable with built-in

Poﬂ?ble e, communications, Large 40x B ¢har,
in printer line display
from £402 £a33

4 Programmes: Word Processor,
adaress book, scheduler, and

— L =

FLOWRITER
RP 1600
60 CPS

Fast and reliable
8K buffer
£1600

NEC PC 8201 16K RAM
EXPANDABLE to 96K

Lap Portable with 8 built in programmes,
Word Processor, Investment Portfolio,
Loan Evaluator, Appointment/ Schedule,
Bar Code Reader, Calculator, Tank &
Snake Game, Music Generator.
Iéarge go x8 LCDI II):&splay
uilt-in Serial, Paralle
Bar Code Reader Ports. £475

| 9" SCREEN ZORBA

Portable
fult 80 x 24

a display
800K disc
storage
£1595

SENDATA 800 SERIES |

ACOUSTIC COUPLER
£220

3 Compacl hightweight, portable
* 10 hours operaton rom the
recha! able battenes
BPFS answer/onginate
Handse\ sensor on/off switch
* New crystal controlled
 circuttry

ik “B.T. Approved.

New JUKI 6100
Daisywheel 18 CPS

Bidirectional %
R :

Adler
daisywheels

Diablo 630 T
protocols £399 Q '

TOSHIBA
P1350

24 Needles - high speed
drafts 190 CPS Letter Perfect
Printing 100 CPS Addressable Pin
Graphics £1130 Oplions:

Tractor £87: Sheet feeder £520

3 TRAY AUTO
SHEETFEEDER

For originals,
copies and envelopes.
£695

PSON
FX80/100
OCPS

TECF10
40 CPS

Diablo 620 compatible
Japanese reliability
£1350

SINGLE
SHEET
FEEDER £375

SUITABLE FOR MOST DAISY PRINTERS

New SHINWA
CP 80 MATRIX
PRINTER

80 CPS Friction and Tractor inc.
interface cable and paper £250

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.

43 Grafton Way, London W1P 5LA
Opening Hours:

Demonstrations on all models.

(Opposite Maples)
10-7 Mon-Fri. 12-4 Sat.

01-387 4455 4 Ilnes) Telephone Answering Service After Office Hours Telex: 8953742

® Circle No. 160
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CHOOSING
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A HOME MICRO

Choosmg a home micro can be a daunting task to the newcomer, and with an ever increasing number of

micros emerging on the market, even up-grading, say, from a ZX81 can be a risky and expensive exercise
if the wrong decision is made. It is important to look at the real facts and specifications, and check exactly
what you get for your money before choosing your micro-computer system.

THE PITFALLS

“DON'T LET THE ADD ONS
ADD dpP”

A number of large companies are
offering packages that seem to be
%;_ ood value and low cost.

hese offers usually have a hidden
sting inasmuch as the essential
accessories such as connection
leads, peripherals and software often
carry very high cost premiumns.
e.g. software for low cost hardware
usually costs between £29 and £49
for a ROM cartridge!!

CHECK THE QUALITY
OF THE PRODUCT.

Raw materials are now an area where
corners can be cut, and shoddy
workmanship during ‘building” can
effect the ‘up-time” of your unit.
Areas to watch out for are unreliable
edge connectors, corrosion and
poor quality PC.B.s. Low quality
components and bad design will
seriously effect the reliability of

the end product. and can lead to
false economy.

DON'T BUY A GAMES
MACHINE

tUnless you want just games and
nothing else! With a games
computer you are limited.

Some computers. however, have the
advantage of both games facility plus
the whole world of computingto
explore, as your interest and skills
develop. A real computer system will
allow you to expand your knowledge
of the Hi-Technology world, and help
earnits keep with its added uses in
the field of education, communica-
tion and home business use.

SOFTWARE

Make sure the system you choose
has a growing library of support
software, to enable you to realize the
full potential of your machine.

KEY POINTS TO
LOOK FOR

# High Resolution Colour

In general most home computers
have a poor graphics resolution (or
detail). Check on the vertical and
horizontal resolution in graphic
mode and multiply the two numbers
together. If the result is less than
35.000, then the graphics can hardly
be considered high resolution.
Without high resolution graphics
displays such as those used in
games tend to be "Chunky™ in
appearance.

Advertisement

@ High Quality Sound

Some computers claim to provide a
sound channel when in reality all that
can be found inside the computer is
a small buzzer controlled by
electronic pulses. At the very least a
sound facility should provide more
than one channel and a raise channel
as well (for gun shot effects in games
for example). The best systerns also
provide envelope control of the
sound channels to produce very
sophisticated effects; very important
for generating music. Also look for
the ability to connect to external
amplifiers.

® Keyboard

For accurate entry of programs and
data into a computer it is important
that the keyboard has a good tactile
feel in operation. Coupled with
acoustic feedback the user is fully
aware whenthe computer has
accepted his/her actions. Also of
importance in a keyboard is layout.
A standard computer keyboard
layo ut will familiarise the user with the
vast majority of computers used in
the world of business and
professional applications: very
important if the purpose of
purchasing a computer is
educational.

® RAM

One of the most important features
of acomputer is the amount of RAM.
or memory. included. In general the
more powerful and exciting a
computer program is the more RAM
it requires. But take care, alt
computers are advertised quoting
the total RAM used in the system.
Computers use up a great deal of
their own RAM for storing essential
data and particularly in supporting
the graphics display and the CPU.

If it is less than 32K think again. is it
enough?

® Computer Language

It is too dificult to program a
computer in its own binary language
so high level languages are used, the
most popular being BASIC. However,
there are a number of BASICs, some
being very different from the rest.

A de facto standard in the computer
industry is Microsoft BASIC.

Learn this one and you will be able to
program in the majority of computer
BASICs; such an important point if a
home computer is to be used to
educate your children to face the
technology of the future.

® Expansion
As your interest and knowledge of
computing grows, you will need.a

Choosmg lhe right sysrem care!ully will save yous from throwing your

money avay

heck full specification. plus peripherals and software

prices. before you buy, Preferably choose a Real compuiter systern that can

expand to meel yotir needs.

computer systermn that will grow with
ou; able to accommodate Printers,
isk-drives. Joysticks, Communica-

tions Modem, and Colour Monitor. as

well as produce HI-FI sound effects.

@ Software

The computer you choose should
have a growing selection of utility

software to make the most of its
capability.

Remember. computing is here to
stay. You can't learn to compute on
a toy. or a device which does not
behave like a real computer.

In short. look out for a computer
which offers all the points above, and
you will be sure of getting the best
value for money.

To find out which company offers
you the right choice, with:-
® Good value, high specification, quality

micros.

@ A quality, 4 colour, plain paper printer/

plotter.

® Communications Modem.

® Micro Disk Drives.

@ Comprehensive and growing range

“TURNOVER. .. _ o

of software

@ Circle No. 108
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The Growing System
: ! _

ORIC 3 MICRO FLOPPY DISK'DRIVE
Coaming soon the incredible new 3" Oric Micro Drives.
Small size, Compact, High precision disks with storage
capabilities from 100K Bytes to in excess of 1 Megabyte
unformatted. With their own built-in power supply, these
easy to use units will add big system capabjlity to your
home micro.

RIC'MCP 40'COLOUR PRINTER/PLOTTER

The Oric Colour Printer is quality engineered to provide 4 colour hard copy on plain paper, with
‘ superb graphics and text capability, printing either 40 columns or 80 columns.

It prints in red, green, black and blue, onto a

42" width standard paper roll. With a print
W speed of 12 characters a second, the
MCP 40 comes with its own power
supply and all necessary leads to
connect straight into your Oric
or to any standard

Centronics interface,

This superb printer represents
excellent value at just

£169.95 including VAT,

= —=——— E——— = ] = L TC =

ORIC PRODUCTS INTERNATIONAL LTD. COWORTH PARK. LONDON RO
e = = - e ’ _ L = e —— = Ta e

e —— e

D, ASCO

«

B ———— -

)T, BERKS.



The right choice
for real computing

ORIC-1

Before making your final choice, check any other home micro in the same price bracket,
against the incredible specification of the ORIC-1.

=

» Real computer keybdard layo-ut and
moving keys

. High Resolution colour graphics
240 x 200 pixels

Real computer language programming —
Basic/ Forth

Teletext/Viewdata compatible gfaphics
(28 rows x 40 characters)

Cassette Port & R.G.B. output.

Fully supported and growing software
" library s

A fully expandable system for home,

education & small business use

Full range of peripherals to support

your system...

Quality of build and materials

Superb styling / Full colour display

Choice of 16K or 48K RAM

Latest design technology and circuitry - i

Real sound — 8 octaves plus Hi-Fi output

) Centronics printer interface

—

Colour printer / Disk Drives

© Communications Modem

ORIC-1 Setting todays standard in Quality and Price.
ORIC-148K £139.5incvar ORIC-1 16K £99.95inc.var

All ORIC computers purchased before 31st December 1983 MCP 40 COLOUR PRINTER £169.95.
come with a £40 voucher offthe M.R.P. of the MCP 40 Colour  OFFER PRICE £129.95

Printer.

= o e b oEa e R — v

The fast growing success of ORIC- | means that an‘incredible number of software titles
are becoming available for your Oric. With many well known titles from independent
software houses. plus exclusive ORIC SOF TWARE from TANSOFT. you can now drive
your Oric towards its full potential.

Below is a small selection from Tansoft's range. all of which offer superb value.

ORIC BASE. ORIC CALC. AUTHOR.  GERMAN, SPANISH. ITALIAN, FRENCH.

FORTH. ORIC MON. ORIC CHESS., MULTIGAMES 1.
MULTIGAMES 2. ORIC CAD,
ZODIAC, HOUSE OF DEATH, THE NOWOTNIK PUZZLE,

ORIC MUNCH, SUPER BREAKOUT,
ULTIMA ZONE, DEFENCE FORCE.

TANSOFT ORIC SOF TWARE available from your ORIC supplier and all good software
dealérs. For full list of further information contact:-

TANSOFT LIMITED - 3 CLUB MEWS. ELY. CAMBS CB7 4ANW TEL(0353)2271/2/3/4
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mouse’ (mows) n. (pl. mice). Unique
hand-operated device to facilitate
fast operation of WORD, Microsoft’s

sophisticated word  processing
software package, starting with the

I B \/ I P C Tn preducing WORD, we have redefined word-

processing software for the foreseeable future.

No longer s it necessary to have a word
processor if you want to do word processing.

All'you need is an IBM PC and a Microsoft
WORD software package.

And away you go.

Instantly your IBM is transformed from a mere
microcompurter into a word processor with as many
tunctions as you will ever need.

Forastart. its fast.

{This is where the mouse comes in.)

It pushes whole sentences around with natural

nand movements.
And its sure. Even if
you're not.

With special undo
facility, multiple windowing
and context sensitive help.

Typefaces can be varied

100.

Bold. italic, underlined,

you name it.
And what you see on the

screen is what you get on paper.
So if you need word processing but don't
need a word processors price, give us a call.

Maybe we have a little something to talk about.

. WORD

Please send me further information on I

‘I‘I Microsoft Word. |
.‘ Name I
y Position S
‘r Company . — E--N = ||
Address_ | = —
‘| g _
l
|

. MICRSSOFT®

|
‘I Right. First fime. |

| Microsoft. Piper House, Hatch Lane, Windsor. \‘
|_ _ Berks SL4 2QT. Tel (07535) 59951,

] Clrcle No 109
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! £285, and Notebook costs £145

| equipment.
The price of the Wang .
Professional Computer has

! Road,

| Spectrum
| joystick

| 4RJ. Telephone: Epsom (03727)

{continued from page 15} k

PC includes Notebook, a simple
database system which searches
unstructured text, and a
UCSD-p run-time support
system. Word-processing files
from the PC can now be
transferred to the Wangwriter
and other Wang office systems

been cut. The cheapest entry- |
level system with a single drive
and no monitor costs £1,835
plus VAT. A full system with
two 360K drives and a VDU
costs £2,675 plus VAT. The
Local Interconnect option costs

— all prices plus VAT.

Contact Wang (U.K,) Ltd,
Wang House, 661 London
Isleworth, Middlesex
TW7 4EH. Telephone: 01-560
4151,

Signet 3

KENNETH BAKER, Minister for
Information Technology,
recently opened the new Shelton
Instruments factory in North
London. The government’s
British Technology Group is
one of its financial backers. On
view for the first time was the
Signet 3, an expandable multi-
user small-business system,
which was to be officially
unveiled at Compec.

Contact Shelton Instruments,
74-77 White Lion Street,
London N1 9PJ. Telephone:
(01-278 6272.

E —

DOWNSWaY is now offering a
joystick which plugs directly
into the Spectrum and which
can be programmed to suit any
keyboard-operated game. You
press the key on the keyboard
while moving the joystick in the
desired direction, which is
then remembered until you
reprogram it or turn off the
computer. The joystick costs
£22.95.

Contact Downsway Elec-
tronics (U.K.) Ltd, Depot
Road, Epsom, Surrey KTI17

27222.

" —
i

£l
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Workslate

CONVERGENT TECHNOLOGIES,
which brought you the powerful
Burroughs B-20 micro, has just
announced a portable for the

I executive. The workslate has the

familiar tools such as a
calculator, calendar and address
book, and it also has a built-in |
spreadsheet.

Unlike the Tandy/NEC/
Olivetti lap computers — but
like the Epson HX-20 — it has a
built-in microcassette recorder.
The LCD display is, however,
bigger than all these at 46
characters by 16 lines. Overall
dimensions are about the same
at 11.25in. by 8.5in. but it only |
weighs 3ib. Like Sony with the
Typecorder, CT has taken the
line that real execulives do not
type, they dictate. Thus the

Ty
oy

keyboard is nol typewriter-like
and the microcassette records
speech as well as programs and
data.

The Workslate comes with an
AC adaptor, modular phone-
jack cable, soft case and
instruction tapes. A printer is an
optional accessory.

The Workslate has initially
been launched at $895 via the
American Express Christmas
Catalogue. After that market
has been filled it should be
available through U.S. stores,
then reach the UK some time in
1984.

Contact Convergent
Technologies, 38/40 Sycamore
Road, Amersham,
Buckinghamshire HP6 5DR.
Telephone: (02403) 28515.

U-Net for the

BBC

|ACCORDING TO U -

Microcomputers, Acorn ¢annot
deliver Econet that compares
with U-Net because it needs a

i second 6502, something that is

in short supply. U-
Microcomputers says, however,
that it can now deliver U-Net
for the BBC Micro, allowing up
to 32 micros to share up to six
disc drives and one or two
printers.

U-Net is a star network that
has established itself on the
Apple 11, and been on field trial
on the BBC Micro since this
summer. Once you have
acquired U-Net, a BBC Micro
satellite kit costs £50 plus VAT.

Contact U-Microcomputers,
Winstanley industrial Estate,

| Second Floor,

Long Lane, Warrington,

PRACTICAL COMPUTING December 1983

Cheshire.
54117,

Telephone: {0925)

Phoenix
Stratos

THE PHOENIX STRATOS business
computer runs CP/M and is
said to be faster than many
computers costing considerably
more. Its main selling points,
however, are that it packs twin
8in. floppy-disc drives offering
2.5Mbyte of storage and it costs
under £2,000. If you want to
know more then you have to get
in touch with Phoenix direct.

Contact Phoenix Systems,
Buckingham
House, 42 Princess Street,
Manchester. Telephone:
061-236 1172.

| Nottingham (0602) 52657.

hardware%

| range of support products for!

i QVEr.

— |

In brief |
@ Olivetti had the misfortune |
to pick the wrong processor, |
the Zilog Z-8000, for its '
personal micro. Olivetti has
already produced an 8086 |
card for the M-20 to offer
MS-DOS capability. Now it |
is signing a deal with Corona J‘
Data Systems, the ]
manufacturer of an IBM PC
work-alike. Olivetti will make
the machine in Europe.
® The Zeus 3X is a 32-user |
micro with one Z-80A and |
one Intel 8088 for each user. |
It is being sold by Millbank
Computers of Twickenham.
Telephone: 01-891 4691.

® Almarc Data Systems has |
added the Motorola 68000 |
running Unix to the range of ;
processors in its Spirit micro.
A 10Mbyte system costs
£4,000 plus VAT. Telephone:

—— e

—

@ Cifer’s Model 2887 has a
Z-80, a SMbyte or 10Mbyte
hard disc, runs CP/M Plus
and costs £3,395 or £3,995.
For £995 you can add a ‘
68000 to run Unix. ‘
Telephone: Melksham (0225} |
706361. .
@ Imp has announced a

its powerful 68000-based
IMP-68. They include |
1Mbyte memory cards and |
interfaces to a range of discs
and tape streamers. Imp also
has Unix software including |
Uniplex word processing,
Mince, Superfile and a

CP/M emulator. Telephone: |
Consett (0207) 503481. ‘
@ Plessey Microsystems has
developed a bubble-memory |
system, the PBS-90M, with
4Mbyte to 24Mbyte capacity.
It is intended to replace disc
systems in military
applications. Telephone:
Towcester (0327) 50312.

@ Mom Systems of Aberdeen
has launched a configurable |
communications package to | |
link micros to micros, minis |
or mainframes in 1)
asynchronous or
bisynchronous modes. Mom
says it has been field tested in|
the North Sea. Telephone: |
Aberdeen (0224) 571825.

® Grundy’s Newbrain micrc
may continue after all.
seems that the Dutch |
distributor Tradecom |
International wants to take it |

| ey
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LONDON’S WEST END ‘NATIONWIDE OVERNITE SERVICE ‘MORE PROD
BETTER SERVICE PROBABLY THE WIDEST SELECTION OF NETWORKS...
MICROS...AND PRINTERS ON DISPLAY NATIONWIDE

*****THE NEW DBMS Il (series Il of the world’s first ‘task-robot-programs’
ﬁﬁtt*FEATURES"I"*Q

32000 records per filename..........

20 malns200 sub fields per record.,

fleld and record related formuiae.
*Jump-to’ any of 32000 records per file
random/binary/key/multiple field search.
‘if-then’ questioning

flle protectlon/password entry

range match. not match. integer match..
sort speed 500 records per 20 seconds...

G.W.COMPUTERSLTD
RANGES

)iiiti

12 online file architectures................
240 fields using cross-referencing.
cross-record calculations.

*Jump-to’ any record in 12 fila .
User-defineable filesitield words/slzes.
endless ‘either-or’ matching...... .
formulatefrecall on selection eriteria

13 Interrogation question types.

short filing output/audit trails. s
Word-star & Mbaslc compatible

DBMS 1.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES
(32000 RECORDS PER FILE) PRE-SELECTING ANY OF UP TO 20 FIELDS PER RECORD/FILE FOR
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ALL-RO%%MSSSSWE ENQUIRY CAN PASS THROUGH

384,000 RE

You might have two files whose records are directly related to each other, so that the first file_ {say cqntaiping names and addresses) (efers
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you can simply
select that in file 1 you are interested in just the name and telephone numbers, whereas in file 2, You are interested in the income, trading

1400 character record sizes.
mathematical scratchpad

record retational indexes.
translateable to any language
User-defineable reporting

fleld protection/ctassification
glther-or. same as. greater. smallel
sorts 'alpha or numeric’ any window..
12 online file architectures.

period and number of branches, information. Your enquiry can then pass through both_files highlighting that infqrmation only. Actually there
doesn’t need 10 be a strict correlation between the same record numbers in different files, and you can also on just one JUMP command go

to any record in any of the 32000 records in any of the twelve files and carry on cross-refere

ncing from there onwards.

DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTER
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to 'automay'c drive’ and
formulated any task you wish to program to fulfill, the task is stored as amacro. Take a copy of the program on another "task disk’ and frorln
then on, the task disk will function without a single key-stroke. Think of a number of such ‘task disks’ such as ““stock-re-order reports’’;

“stock-valuation reports’’; “analysis’’; ‘‘patient history analysis’’; “‘research-analysis’’;
control’’; “librarian analysis’’; *’plus more?’*

Not only does this program surpass most of its kind that you might buy elsewhere, but if
FREE . . . DBMS I {WITHOUT MACROS) AND DBMS Ill ARE FULLY IMPLEMENTED UN
SIRIUS/VICTOR/IBM  DBMS IS £395.00 {or £250.00

ex. training). B
CRO-COMPUTERS

Supertiain 64K RAMAZDK disks
Superbrain 64K RAMTIOK disks
Compustas 54K RAMAK disis
Compustar 64K RAMPIOK disks
-Advantage H4K AAMPONK disks

306 64K RAWIOM disks
816 256K/750K disks
Seis 1 256K/1 2M dses
Srius 2 256K/2 40 disks
Sirius 3 26KAMMEG drsics
9000 2564/ 2M disks
PC 64K RAMBADK disks £2695.00
-PC1 3XKEAK disks £3195.00
348000
{3650.00
29500 |
58500

XT [TEN MEGABYTE)

XF (FIVE MEGABYTE|

ACS3002 64K RANVIM drsks
ACSS00-10 208K110.SMeq diska
APC1ZBK PAM2M disks
Goncept 16 b7 pe

560 64K RAMGNK disks

calo

All compuster pces include mbasic as standand,
Al prices marked * are 816 bt machines,

calo |
118500 |

WE STOCK MOST OF THE BEST KNOWN SOFTWARE ALSO MOST OF THE BEST
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 30000 TO Mmoo
(OKVEPSONDRENECKUIMERNADEXRICOH)

'SYSTEM DEAL {our speciality)
SAVES YOU 1500.00+

E!x]y any computer. any printer and 150.00 valug
diskettes add £85.00 for cahles and testing.

add 10% for return to base warranty for 1 year {optional) |

add £110.00 for delivery & installation {optional]
Training optional extra £120.00
and get completely ** " **FREE®****
cpm handbook 50 basic exercises 2000 sheets paper
DBMS il.7 magic wand wfproc magic calc
mbasic 80, diagnostics msort/dsort
recover autoload instant basic
library boxs  disk/games DT/ASINS sorts
Total Value £1525.00
Based on 8 bit hardware, 16 bit software varies
Here's a typlcal example of a complete system deal
1-Sirius 128k ram/1.2 megabyta disks 2195.00
2-Oki microline 80 printer 295.00
3-Cables & testing 85.00
4-Diskettes 150.00
5-price differential on magiciwand for word-star  100.00
software described above **%** FREE ***»* 2825 09
We speciallse in 'STANDARD MICRO-PRINTER
SYSTEMS' as well as 'NETWORK SYSTEMS BASED ON
A SHARED HARD DISK’,
The range of computer products Imostly ex stock}
includes the most popular brands of micro-computers,

printers, modems, buffers, spoolers and software,

-Microline 80

-Microline 824

-Microline 83

-Microline 84
EPSON

ANADEX

-DP 9501 (A)
‘9145 RIO
9155 RIO
-9/35 RO
-3510 R/O
7710 R:Q
5520 KSR
8820
-8830

810

825

830

QUME

NEC

DRE
TEXAS

DIABLD
RICOH -AF1E00
OLYMPIA  ESW 103 14 CFS

G.W. COMPUTERS LTD — Tel: 01-636 8210
FOPULAR BRANDS OF EQUIPMENT WE SELL
MICROS: Sirius/Victor/l.B.M./DEC
Epson/North-stariSanyo/Superbrain
Compustar/Altos/Apple-LisafTelevideo
PRINTERS: Nec/QumelDiablo/Oki/Epsan
Olympia/Rlicoh/Texas/Dre/Anadex
OTHERS: Corvus/Compustar
Hard disks networks and multiplexors
Spoolers/Modems/Buffers
most of the best known brands of software

PERIPHERALS &
ACCESSORIES

6 Meg hard disk

-11 Meg hard disk

-20 Meg hard disk

‘Mulllplexor 7 station

-Mirror backup card

-Compustar 10 Meg hard disk
“CDC 144 Meg hard disk

-16 BIt u/grade

-18 Meg hard disk

6 Meg hard disk

-12 Meg hard disk 185
-5MG fixed/5MG removeable disk

84K print spooler/copier 295,00 ¢
-RS232/Auto-modem 1200 baud  450.00
-port expanders (4 tmnls to 1 prtr)395.00
-port expander (switcher) 95.00

CORVUS

INTERTEC
| N'STAR
RODIME
GENIE
QUADRAM
| BIZCOMP
AST

GIX
NOTE. Corvus drives with multiplexor may network |

sir;‘vxlxs.. Superbrain., Concept.. PET.. Victor..
1EM ..

"'budgetting-analysis’’; *'vehicle-location

you buy the hardware from us, then you get it
DER CPM-86 (tm) AND MS-DOS (tm) I.E.;
by mail order ex. training) . . . DBMS lllis £575.000 for £295.00 by mail order

BUS V8,00 (Accounts)
-DBMS Il (Database)

-DBMS 1l (by mail order only}
-DBMS il (database)

-DBMS Il {by mail order only)
‘FORMSTEXTICALCHDEMS ¥
-Sales Ledger

-Purchase Ledger

-Nominal Ledger
-Stock-Control
-Address-Mailer
-QASor:QNSor (500 Recsildsens)
-Mbasic 80

-Fortran 80

-Cobol 80

-Basic Compiler

MU lispimy star
“Word-star
-Mall-merge

-Spelstar
W-slariM-merge/Sp-Star
-BStam (communications)
-BStms (tele-comms?)
-CBasic
-Concurtent CPMIES
-CBasic86
-Pascal MT

MICROSOFT

WICROPRD

BYROM
DIGITAL

| LIFEBOAT
M'FOCUS
SORCIM -Super Calc
PEACHTREE Magic Wand

-Magic Calc

VARIOUS +dncluding tele.comms etc

| Sottware formats on all micros in our hardwara i[5t
LA!I prices marked € are available 8/16 bil formats.

SOFTWARE COMMENT!!!
INTEGRATED SOFTWARE IS PROPERLY
REPRESENTED, when the degree of Inte?rallcn
refiects the ability to refer to as many different files,
as well as employ as many different functions,
under as many different modes as possible In one |
pro%ram only. This principle not being observed, wiil
confer upon your purchases the attribute of their
being expensive as an aggregate even though
Indlvidually they are cheap. “D8MS (11,7 and *THE

EY" are comy arakly worthy of such a label,

TERMS &
G. W. Computers Ltd (Grama (Winter) Ltd)
55 Bedford Court Mansions
Bedford Avenue London W.C.1. England.
Tei: 01636 8210; 01631 4818: t1x 892031 twe
Boslon office 1lx 94-0830
24 hour answerphone-leave address for ‘in{ppacks’
We donotoperale areader's reply card service.
Terms: C.W.0. or C.0.0. Prices exclude V.A.T..
butinclude all non-credil discounls availabte.
Nodealers. The above lists are not exhaustive
Please call at our showroom only by priar
appointment. Unless expressly agreed, all
warranties are commercial 90 days retum
to base for parts and labour. Annual
warranties and maintenance facilities
avallable nationwide through closely
related third parties.

'l




AN IMPORTANT ANNOUNCEMENT
FOR POTENTIAL SYSTEM BUYERS

Any serious buyer knows that although the HARDWARE
and SOFTWARE are both inter-dependant, the choice of
software is CRITICAL to the consequence of having useless
piece of hardware nor rot.

With this in mind our standard system deal gives you the
software free with a system purchase. However, if you
want more!

NOW we have a piece of software that is a challenge to the
highest state of the art on micro-computers today. It's the
first of its kind world-wide. It is called THE KEY, and it will
unlock the power of your micro to the limits of your
imagination. It is very expensive however, because it is the
first to embody many features of other programs, in one
single program that has over-lapping functions. It costs
995.00 Stg., and is available with a system purchase.

it features, the entire list of functions already covered by our
program called DBMS lIl.7a to be seen elsewhere in our
advertisement. PLUS. ++ + + + + + +

Paint any form including upwards from 100 (depending
upon size of ram in hardware) data fields on the screen.
Screen width up to 250 columns. Page lengths 100 lines.

The form might be a letter where data fields on the screen.
Sereen width up to 250 columns. Page lengths 100 liens.

The form might be a letter where data fields are name-
addresses. Search files and accept any fields on teh
database into any fields on the letter. The form might be a
spreadsheet, where searches call records (in columnated

G. W.

style) from the database and perform calculations, the
difference here is that unlike other ‘calc’ programs giving
you 254 lines per spreadsheet, THE KEY gives you 32000
lines if your database has that many records.

The standard attributes of any field, allow you to SEARCH
OTHER FILES for fields to accept into any field on the
current form, plus afflowance to POST OTHER FILES any
fields from the current form into any fields on that file.
RELATE TO AS MANY OTHER FILES, as the number of
data fields you have on the master form. Make data fields
CALCULATE AGAINST FORMULAE, and other data fields.
VALIDATE DATA INPUTS criticially character by character;
numerically, alphabetically and date-wise.

NO MANUAL NEEDED, all help menues accessible by hitting
‘esc’ at any point in the three major modes of activity
(create, data entry, data query).

You can set up dozens of individual files that eventually are
inter-connected through one master form; like an invoice,
order, personnel-file, stock control, mail-shot. The master
form may at every juncture of a data field, go outside the
current form to supplementary forms for data retrieval, or
post-filing.

Come along the computing road with us. We're out in front
so you'll get the best there is at the price. On IBM and
SIRIUS.

The first robot-concurrent-forms-database-text-processor-
spreadsheet-no-manual-all-in-one-program.

MPUTERS LTD — rer: 01-631 4818

Contains the highest state of the art software available today

FORMS/TEXT/CALC/DBMS IV ALL

When you budget for a complete system of software you eventually end up with
Invoice, Order, Workflow, Personnel, and so on.

Data, Text, Calc, Mailshot,

IN ONE PROGRAM — “‘KEY'" — at £995

ahostof packages like, Sales, Purchases, Nominal,

The list is endless and the outlay several thousands of pounds.

Features,

Write a letter as you see it on the screen, edit it then simply enter

Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right,
up, down, delete leftdelete right, tab right-left-up-down’ Paint your form as you like directly on the screen.

“P to print.

Set into the form, your data fields, EPEEEFT and specific file-related activities, formulae and validation

checks.

Enter values and see the spreadsheet calculate itself.

Search files for data to be inserted to fields specified.
All the features of DBMS IIl, explained elsewhere in our ad.
Here's an example of an invoice you might design for your stationery ; , s
You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing
stationery. L
INVOICE <0>ECLLEfELeaet

Tof<1>CELEECLLLEees fFrom: G.W. Ld
C<2>ELLERLELLeeaceaes 55 Bediord Count Mans.
£<3>LLEEEELLLLLELLnes Bedford Avenue
£<4>CEELLELLLELLL LondonW.C.1.
£<5>CLLLLLELE Tel: 01-636 8210

Date <6>££.£€ Tax point <7>E£E L8 Agent <B>EEE
Quantity Descriplion Cost Tax Total
<9>LEE <10>CLCCEERECTEEEE <11>£L <12>EE <13>E8L
<14 8¢ <15>CRCECERECEREEE <16>EL <17>EL <18>E£E8
andsoon...

Total...<19>ELLEEE Tax.. <20>ELEL

tems <1 >to <5 >internal command to request name input, and then search an address file for details.
items <6 >to <7 >request date input and validate.

item <8 >request agent number and validate range.

<9 >request quantity, validate range. ]
< 10 >request description, search file, accept, and calculate fields <1 1>, <122, < 13>, if finished in-
voice then calculate fields < 19> and < 20>

Now comas the more valuable facility, you can provide the ‘FORM’
put for a file search against names, and stock, but after the invoice is finished the
related files.
75, <11>, <12>, <13>, <19>, <207 to a sales ledger.
9>, <10>, <11>, to product analysis file.
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fields <103, <11>, <12>, < 13> to Nominal ledger.

Available at present oniy on SIRUS/IBM PC.

Database.

<>
<??>
<77
<??>
<>

with file-related instructions, not only to request a ‘console’ in-
fields you have selected may be passed to

EG: Send fields <0 >, <1 >, <6 >,
Then send fields <

® Circle No. 110




Whoonearth
would pay three times
as muchforan
accounting program
thats only ha

There’s no room for a comedy of Its fully automatic — which means What's more, the SAGE
errors when it comes to choosing the  no shuffling through the program to  accounting program has been
right accounting program. find the section you need. successfully tested in hundreds of
The wrong decision will produce IUs complete and self-conlained - installations and is the only system of
a very sad clown indeed. o expensive modules Lo buy every its type~is as elfective in a one-man
You can, if you reaily wish, pay lLime you need an extra function. business as in a multi million pound
£1,000 or more for a sprawling, highly IUs suitable for use on CP/Mor  corporation.
complicated, 4-7 disk monster. with a  MS —-DOS machines and has so far Check it out and we'll urn the
manual you can’Llift without a course  been implemented on Oshorne. Siile the right way up.
of weight training, or understand Superbrain, Epson QX-10, Sirius. Return the coupon and we
without a brain transplant. Victor 9000, IBM PC, BBC/Torch Z80  will send you more information
Alternatively, for just £375, you can and ITT with others in the pipeline. and the name of your nearest dealer.

discover the unique simplicity of
SAGE.

SAGE produces the only
accounting program which is truly
integrated and uses only one progran

D Plepse semcl me your i pageexplanatory brochare.

| D Please acrange forme e have a demonstration.

and one data diskette “lido nol vet own a coniputer; have o “Delele s
3 Compuler. appropeiale

® Sales and Purchase Ledgers, - I
® Nominal Ledger, ® Cash Book. H' e s |
® Journal Entries, @Trial Balance, AN |
® VAT Return. ®Monlhly and . - L 4
Annual Accounts, ®Age Analyses, S Mikdress_ =¥
® Statements and Audit Trail - every & T |f
accounting function you need in one ' - = — 1
compact and comprehensive package. Tl — |
The SAGE program is also widely used
for Incomplete Records Accounting | S' V: - "
(without requiring modification). It can :‘: l‘S‘?STL‘:]';';“T':;“"’:'“f':"‘c“’"”":'I‘“"""I‘"i"l“'”"‘ |

‘ Py NG, “ 1. tHlawich.Grescent Indusisial .
therefore be used by practising Esttc, Neweastle upon Tyne, NG IAS, -|

accountants for both func[]ons‘ Its Torl: 0632 761669 Telex: 53623 SAGESL ¢
efficiency is built on simplicity-and its
simplicity accounts for the price.

The SAGE accounting program is
easy-lo-learn and easy-lo-use, with a
short, clear and simple manual. Our‘

innovation accounts for our price!
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24 PRACTICAL COMPUTING December 1983



Sir—li=ir
SOl

Inside...
New Interface 2

and ROM cartridges!

New Software!

-

__|---—-——-.1--_- E—— — i,l i 1
l—-f_'ni—r *g—ﬁ =l - Ia = -_,\{,_ = e S S -
! ! |J i l.




TAKING NEW SOFTWARE
IN NEW DIRECTIONS

You'll see that this issue of Sinclair
Special devotes considerable space
to software. Why, when we've so much
to say about hardware and peripherals?
Simply because at Sinclair we believe
in supporting first-class hardware with
first-class software.

This month sees the start of a new
commitment to education in our
catalogue, both for adults and children.

In the field of micro theory, we've
programs like Beyond BASIC and
Make-a-Chip, which take you from the
creation of simple ZX® assembler
subsets to simulated circuit design
projects.

There's Musicmaster, to teach you
music terminology, note values and
composition.

And if you're keen to beat your
Spectrum at chess (which can be
hard), you'll certainty want to try Chess
Tutor 1, the first program in a complete
chess masterclass.

Coming soon...

In the pipeline are many new releases,
some of which break completely new
ground. LOGO and micro-PROLOG
for instance. They're fifth generation
languages which will take you and
your Spectrum closer than ever before
to the creation and application of
artificial intelligence.

A formal agreement between Sinclair
and Macmillan Education has been
announced, the first results of which
will be published this autumn. These
consist of five programs in a complete
early reading course pius the first four
of a serles of programs based on
Macmillan's top selling Science Horizons
Scheme, All programs are designed
for use in schools or the home.

And with Blackboard software,
we're publishing six more home
education programs for primary school
children. Covering alphabet, spelling
and punctuation, each of these
programs is a true gem, unlike any
other education software, and fascina-
ting to run. Even for adults!

I believe that these new titles
represent a major advance in educa-
tional software for the home.

New ROM software too!

You may well have heard news of ZX
Interface 2® and ROM cartridge pro-
grams. You'll find full details of the
Interface and its software on the facing
page (and there's an order form on the
back page too!). These offer an instant
games playing facility at unbeatable
prices, and expand the possibilities

of using your Spectrumiin yet another
qirection.

Alison Maguire
Applications Software Manager

SOFTWARE UPDATE

The latest cassette software for ZX° Computers

1111 2222 3333 9 a a 4

5335 6666 7777 88E88

1111 2222 3333 4 a4 49 4

5556666 7777 BS88

1111 2232 3323 A4 94 a9 a4

5955 6666 7777 8888

FOURL Widths, and TWO heights

Chess Tutor 1
For 48K RAM Spectrum. £9.95.

Chess Tutor is a new way of learning all about
chess—using your ZX Spectrum.®

It starts from the beginning by teaching
you about the chess pieces and the way they
move —including castling, en passant,
promotion, check, checkmate, stalemate and
perpetual check, .

Then it teaches you the basic tactics—p/ms.
forks, double attacks and skewers. 4

There are over 120 exercises and over 200
questions for you to answer —with demonstra-
tions and hints from your ZX Spectrum when
you want them.

You can choose which parts of the course
you want-and even experienced players may
be surprised at what they can learn from
Chess Tutor.

Musicmaster
For 48K RAM Spectrum. £9.95.

Musicmaster turns your ZX Spectrum into a
musical instrument which will not only play
tunes, but will also demonstrate key signatures,
durations of notes, and scales.

You can write your own tunes -in any key -
play them over and over again, save them on
tape, modify them.

You can either write your music on a stave,
or place a simple overlay on your Spectrum for
a17-note keyboard.

Make-a-Chip
For 48K RAM Spectrum. £9.95.

Make-a-Chip teaches you the basic elements
of circuit design, shows you how they fit
together, and then lets you design and test
your own circuits.

When you have designed a circuit, you can
give itinputs and outputs and your ZX
Spectrum will checkit for you. Then it will run
it, or tell you what's wrong so that you can
modify it.

Make-a-Chip is a fascinating way of finding
out how computer logic works,

Print Utilities
For 16K and 48K RAM Spectrum.
£9.95,

Increase the printing and display facilities-of
your ZX Spectrum with the Print Utilities
program.

Print Utilities enables you to enhance your
programs by generating characters of eight
different sizes which you can place anywhere
on your screen.

Beyond BASIC

For 48K RAM-Spectrum. £9.95.
Takes the agony out of assembler. Takes the
mystery out of machine code.

Beyond BASIC gives you a deeper insight
into the workings of your ZX Spectrum. It
explains what happens inside your micro when
yourun a program, and it teaches you simple
Z80 machine code programming.

A major feature of Beyond BASIC is that it
enables you to write your own Z80 assembiler
programs -then you can actually see on your
screen how they affect the ZX Spectrum
memory and registers.



Just plug-in and play!

ZX INTERFACE 2
The New ROM Cartrldgeljoystlck Interface

Loads programs instantly!
Takes two joysticks!

The ZX Interface 2 is the latest new
peripheral for the ZX Spectrum® system,
it enables you to use new ZX® ROM
cartridge software: plug-in programs

that load instantly. It allows you to use
two standard joysticks, without the need
for separate, special interfaces.

To use new ZX ROM cartridge pro-
grams, just connect Interface 2 to the
rear of your Spectrum or Interface 1and
plug in the cartridge of your choice.

The program is then loaded, ready to run!

You can use any joystick that has a

9-way D plug. Use one or two of them for |
extra fun with ZX ROM cartridge or Sinclair
cassette programs — or with dozens of
other Spectrum-compatible programs!
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...AND BRAND NEW ROM CARTRIDGE SOFTWAREI

There’s already plenty of choice of ZX ROM cartridge
programs for your Spectrum. Some are old favourites, in
an exciting new form. Others are new.

And now, thanks to ROM cartridge technoiogy, you
can run them all on a 16K RAM Spectrum, even if they
were originally written only for 48K machines!

Every ROM cartridge program loads fast and fault-
lessly. No wires, no waiting, no worries about loading
errors! All of them are affordably priced too, at £14.95.

New! PSSST

fetch compost to
cultivate his prize
Thyrgodian Megga
® Chrysanthodil. Help
him make the right choice of
pesticide, to ward off devilish
insects. Stop the insects breeding
to overwhelming numbers before
Robbie’s plant has bloomed.
PSSST is horticulture with a
horrendous twist!

One and two player option,
with a host of features including
sound effects.

New! Tranz Am

Setin a future time

ruled by cars and

;7 trophies, in a land
M. where petrol re-
. places gold, and

%44 status is possession

of the 8 Great Cups of Ultimate.

Driving your Super Biown Red
Racer, use your skill to outwit
and crash the Deadly Black
Turbos. Use your instruments to
locate and collect the trophies -
before you overheat or run out of
fuel.

A program with outstanding
multi-directional movement,
graphic features, and a playing
area equivalent to more than
600 times actual screen area.

Robbie the Robot sits
in his garden.Heip him

Chess

This sophisticated
program does
everything you'd
expect at board
game level, and
much more besides.

The high-resolution chess-
board and pieces are arranged
in arow and column system, so
it's easy to key in your moves.

At any stage of the game you
can request the computer to
suggest a move, reverse roles
or change the leve! of skill.

Full-colour high-resolution
graphics.

Horace and the Spiders
Guide Horace on
the hazardous
journey to the
cobwebbed house
full of poisonous
spiders.

Safely in the house, you must
move along cobwebs, choose a
spot...and jump onit! The spiders
will be in a frenzy —scuttling to
repair their precious web.

And when a spider is spinning
a new section, you're safe to
attack and destroy it!

Kill all the spiders, and a new
web appears... with even more
spiders to catch.

Full-colour high-resolution
graphics.

Backgammon

Everything you
need to play the
famous and decep-
tively simple board
game. Board,
stones, rolling dice
and doubling dice are shownin
full colour and high resolution.
Choose from four levels of skill
to suit experts and beginners
alike —full rules are included.

Planetoids
—= Dodge and swerve
using your thrust
button, turnon a
planetoid. . . fire!
But beware - the
alien ship moves
fast to destroy you with cluster
bombs. And when it comes to the
crunch, use your hyperspace
button!

Full-colour high-resolution
graphics with sound.

New! Cookie
You're Charlie the
- d—\“ 7 Chef, who keeps

Lo oo a--"‘_‘ his ingredients
locked in the larder.
But if the ingre-
dients escape, they

bring the inedible Nasties with

them!

You must daze the escaping
ingredients with flour bombs,
and knock them into the mixing
bowl. Stop them getting into the
dustbin, at all costs! And beware
of Nasties that getinto the
mixing bowl!

Cookie is fast-moving panic in
the pantry, with a cast of real
characters. A program to make
you smile —and sweat!

*'1-.

Space Raiders
Your skill is all
that's stopping
successive waves
of aliens from
destroying Earth.
2 . Use your gun base
to attack Shelter behind
buildings ...move out and blast
the passing alien soaceship!
Full-colour high-resolution
graphics with sound.

Hungry Horace
Horace is forever
being chased
around the park by
guards.
He steals their
lunch, eats path-
way flowers and creates chaos in
the park by ringing the alarm!
You'll have to be quick to keep
Horace out of trouble!
Full-colour high-resolution
graphics with sound.

New! Jet Pac
i As Chief Test Pilot
W ofthe Acme Inter-
stellar Transport
Company, your task
is to deliver and
assemble spaceship
kits. On your way round the
galaxy, you're free to collect
precious stones and gold.

The catch? Rocket fuel is
precious and scarce. And the
aliens don't take kindly to the
theft of their valuables. You'll
need your wits and your lasers!

With a host of features, inclu-
ding multi-directional movement
explosions, sound effects and
one and two player opticn.
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The ZX Microd rivéOSystem —as youd
expect from Sinclair —is unique to
the world of computing. It's a com-
pact, expandable add-on system
which provides high-speed access
to massive data storage. With just
one Microdrive alone (and Interface 1),
you'll have at least 85K bytes of
storage, the ability to LOAD and
SAVE in mere seconds, the begin-
nings of a local area network of up to
64 Spectrums, and a built-in RS232
interface! The cost? Less than £50
for each Microdrive.

How to get ZX Microdrive
Spectrum owners who bought direct
from us, by mail order, have been

NOW ON RELEASE

sent full details. Order forms are
being mailed in strict rotation, so if
you haven't yet received your order
form please bear with us. We’re
making good progress in meeting
the huge demand.

If you didn’t buy your Spectrum
by mail order, don't worry. Send us
the form from the bottom of this
page. We'll add your name to the
mailing list, and send you details by
return.

Each Microdrive costs £49.95,
Interface 1 costs £49.95, but just
£29.95if purchased with a ZX
Microdrive. Extra ZX Microdrive
cartridges: £4.95,

How to order

Simply fillin the relevant sections
on the order form below. Note that
there is no postage or packing to
pay on some purchases. Orders may
be sent FREEPOST (no stamp
needed). Credit card holders may
order by phone, calling 01-200 0200,
24 hours a day. 14-day money-back
option, of course. Please aliow 28
days for delivery.

ZX, ZX Spectrum, ZX Interface and
ZX Microdrive are all registered trade
marks of Sinclair Research Ltd.

iINclair-
Sinclair Research Ltd, Stanhope Road, Camberley,
Surrey, GU15 3PS. Telephone: {0276) 685311.

_,.'_—__.—____—_——_——____——_——_—__-_

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM
Section A: Hardware CASSETTE PROGRAMS for ZX Spectrum
ftem Price  Total E9/S Chess Tutor1 - 4308 9.95
aty Item ~ Code g £ E7/S Musicmaster 4306 9.95 u
ZXInterface2 8501  19.95 E8/S Beyond BASIC 4307 9.95
_ ZXSpectrum - 48K 3000 12995 B E6/S  Make-a-Chip 4305 895
ZX Spectrum — 16K 3002 99.95 L5/S . Print Utilities K 4404 995
Postage and packing: orders under £90 0028 2.95 L - = TOTALE
ordersover £90 0029 495
— —_ — — *l enclose a cheque/postal order made
L . R — TOTAL £ payable to Sinclair Research Ltd for £ = o =
Section B: Software RO_!“‘ CARTRIDGE PROGRAMS “Please charge to my Access/Barclaycard/Trustcard account no:
_m _G12/R FE\EtOlds 5@2 14_.95 *Delete/complete )
GO9/R Space Raiders 5300 14.95 as applicable, i | -
i G13/R Hungry Horace 5303  14.95 i
— G24/R Horace and the Spiders 5305 14.95 Signgture = e
= G28/R PSSST - SO 14,95 | Mt/Mrs/Miss
G30/R Cookie 5308 1495 — = :
__ G29RTanzAm 5308 1495 Address | | | ] [0S T T
G27/R JetPac 5306 14.95 ,
__ G22/R Backgammon 5304 1495 - . - -
___G10/R Chess 5301 14.95 i ) ] | ' 1 | eRcona|

. . (Please print)
S ] " - - | = -
ZX Microdrive information request
Please add my name to the Microdrive Mailing List, and send me a colour brochure with full specifications

of ZX Microdrive/Interface 1 D (tick here). You can use the above form to send us your name and address..
: ® Circle No. 112



| INMID-OCTOBER the Intercontinental Hotel,
London, was packed with the cream of the
British computer industry for a two-day
conference organised by the Financial
Times. The theme was The Professional
Personal Computer: Markets and Strat-
egies. The message that came across was
that the micro market is booming, and
there is money to be made from both
hardware and software — especially if you
are |IBM.

Speakers on the [irst day included Floyd

Kvamme of Apple Computer Inc., Cyril
Yansouni of Hewlett-Packard and Alex
Mclntosh of IBM U.K. Noticeable by his
absence was the personable Adam
Osborne, who was due to speak on **Where
the Professional Computer is going”. it
would have been interesting to hear where
the Osborne 1 is going.
1 Jean Yates, President of Yates Ventures
and well known Unix watcher, gave an
interesting talk on ‘‘The Likely Winners
and Losers’’. The winners will apparently
be 1BM, Apple and any one of the three
others, take your pick. In a humorous
aside, Ms Yates declined to name losers on
the grounds that some of them were her
clients.

Imitation IBMs

However she did point out the difficulties
'faced by the massed ranks of IBM
imitators. Most are buying sub-assemblies
from the same or similar sources, and could
therefore be squeezed on price. They are
following IBM standards, so they could be
in trouble if IBM changes the standards.
No one could achieve 10 percent com-
patibility with [BM, leading to potential
problems attracting software writers. The
dealers and distributors are overcrowded
with products, and some must lose the fight
for shelf space. Finally, there is a lack of
mini and mainframe products in the line-up
to provide an upgrade path.

Dr Alex Mclntosh, speaking for IBM,
| gave nothing away. However, he did drop a
few hints about IBM’s possible entrance
into the small micro market. Showing a
Newsweek graph of the booming market he
said: “‘Seriously, if a sector of your
industry was showing such runaway growth
as this, would you sit back and ignore it? Of
course not, and neither could we.”’ Later he
added: *‘IBM has been in every area of
computing since the earliest vacuum tube
monsters . . . In this light, it’s unthinkable
that a major industry trend like personal
computing would not eventually involve
| IBM.”” So why not home computing?
. For me, however, the highlight of the day
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| was the presentation by Daniel Fylstra,
Chairman of the Board and Chief
Executive Officers of Visicorp. His
}mslated theme was the background to the
!ntegraled software product VisiOn, which
is a Lisa-like suite promised for the
1BM PC. He showed how the requirements
for the suite arose from the micro-
computer’s transition from an individual
item into an all-purpose office work
station.

Day 2 started with a new chairman, lan
McNaught-Davies, and a talk from Ted
Stein of the $6.5 billion insurance company
Connecticut Mutual. It was willing to face a
fact about microcomputerisation that most
large companies are not: that ‘‘by the time
an organisation makes a proper business
decision, cost justified and all that, the
technology is obsolete’’.

One of their number saw an Appleon TV
and they decided to replace their
1972-vintage network with micros. That
was in July 1981, and they called it ‘‘the
Apple solution”’. When the equipment was
shipped in June 1982 they had, by that
time, fixed on the IBM PC. They bought
1,000 of them. They also made themselves
into a computer store and sold a further 450
PCs, plus peripherals and software, to their
independent sales outlets.

The afternoon session was opened by
Brian Androlia of ACT, who gave the
background to the launch of the Apricot
micro. Key decisions were that the machine
should be designed to match an existing
software base — so the Apricot was made
compatible with the Sirius — and that it
should appeal to the replacement market.
| He reckoned that most Apples and Pets had
already been written off in the company
books, so a smart new machine should
appeal to these users, as well as to new
users.

With the minimum worthwhile aim of
producing 3,000 machines a month,
. Androlia said it cost £11 million to launch
the Apricot. **You have to buy the best,”
he said. And, he pointed out, the entry cost
was getting higher every month.

The one thing which gave everyone pause
was Androlia’s comment that *‘rarely does
a successful computer manufacturer
produce a good follow-on product. 1 can’t

working on a follow-up to the Apricol.
The next talk was from Susumu Aizawa
of Epson, Japan. He described recent
developments there, leaving us with the
impression that the Japanese have LCDs,
printers, floppy-disc drives and portable
micros pretty much sewn up. What next?
The ““fifth-generation’’® micro. It will have

Printout extra

FT conference

| Jack Schofield was among those attending this exclusive personal computer event.

think of one.”” ACT, however, is already |
| more

“‘enormous artificial intelligence and a
huge database, and its ultra high-speed
CPU will operate under critically important
new software.’”” He added: ‘At that time,
perhaps, the Japanese will be able to shed
their reputation for imitation.”’

The final speaker was Dr Horsnell of
Philips, and he poured a welcome dose of
cold water on some of the more gung-ho
thinking that, over two days, had begun to
take hold. He pointed out that the EEC
budgeted £8 billion to pay subsidies to
farmers via the Common Agricultural
Policy. Worse still, the budget had just
been overspent by some £240 million.
Meanwhile, the government had only
managed to come up with £100 million for
our own Estrial fifth-generation research.

Small is best

In the final forum discussion, lan
McNaught-Davies demurred. He con-
sidered that all the good software has come
from small, under-financed entrepreneurial
organisations working in backrooms.
CP/M, MS-DOS, and VisiCalc are famous
examples. ‘‘Mac’’ went so far as to say that
if large software teams wanted to increase
their productivity by 40 percent this could
be done by shooting 20 percent of their
members. My own impression is that, by
and large, he is right.

In the micro business — both hardware
and software — agile, small companies
outperform large ones most of the time. In
fact the whole micro market has been
created by hobbyists and home enthusiasts,
and it is only recently that the large
corporations have sought to cash in.
However, notwithstanding the success of
Apple, it is true that the small companies
often fail to capitalise on their deve-
lopments — due to a shortage of capital.

Everyone agreed that the British banks

were hopeless when it came to backing
ideas with money, and that a ready supply
of venture capital was what kept the
American micro boom going. That in turn
accounted for their 80 percent share of the

world market. Dr Horsnell may well be |

right too, but pouring government money

| into schemes has generally been ineffective.

Still, if this Financial Times conference
encourages British capitalists to take a few
risks backing innovative micro
companies it will have helped.

Whether the delegates got full value for
their £500 conference fee is another matter.
Separate talks did not relate to one another,
and there was not enough hard infor-
mation. Still, plenty more was doubtless
exchanged in the bar afterwards.
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| HAVE you EBVER tried to explain (o a

! team from Tampere with 34 mice. The

Spaniard who speaks no English that you
want to make a metal template to guide the
drilling of 1,088 precise holes in a three-
metre square of chipboard? That’s easy,
compared with getting him to buy emulsion
paint rather than wood paint for the
running surface. Next time I go to Spain I'li
make sure [’ve learnt the Spanish for more |
than Micromouse — /os ratones robot.
Superlite 1 and II were the first finalist
mice on the scene in the Telecommuni- |
cation department of Madrid Technical
University. Next to arrive were the Finland

aptly named Lego eventually failed to
qualify, largely because it fell apart into a |
heap of bricks every time it ran. Massive
Microsaurus came to defend its title, while
Manu and Telu were based on a nimble
tricycle, but shared only one set of
mechanical parts. We agreed that both
could compete, but could only win a single
prize.

The boys from Mador School, Bangor-
on-Dee turned up, thanks to the Welsh
Development Agency. Fullyautomatix 11
had improved greatly since Earls Court, but
to live up to its name needed some
debugging. Yes, they had seen the Ilford
boys on the plane. No, they had no idea
where they were staying. Madrid has a lot
of hotels.

The laboratory adjoining the maze
became a hive of industry as tests took
place on a skeleton 80-wall maze. The
walls, each containing two nails, had been
laboriously carried in my suitcase. 1 still
wonder what Airport security made of the
X-ray!

Mid-afternoon on Tuesday the British
hopes arrived: Knownaim, Thumper, T4,
T3 and Tl — plus the remaining maze
walls. Some astute detective-work had
tracked down Clement Chambers and the
troupe he was sponsoring from Ilford

County High School. Orac brought the
total of mice to 13. Five would have to be
eliminated before Thursday’s final.

The qualifying maze complete, trials
began in earnest. One after another mice
reached the centre in times which shrank
from an initial five minutes to an alarming
15 seconds. A redesign of the finals maze

John Billingsley supervised the 1983 Euromouse finals
in Madrid. Here he reports the results.

was necessary so that the timing would not |
require an accuracy of hundredths of a |
second. Microsaurus, Knownaim, Telu and

T4 all looked evenly matched, and the

contest was set to be a close one.

An audience of 400 crammed into the
lecture theatre next day. The judges were
Jan Wilmink, the Euromicro Chairman, .

Manu/Telu carried off Euromicro’s $1,000 and the Brass Cheese.

'Mouse history

In 1979 when planning started, the organisers of
Euromicro 80 felt that the conference would benefit from
some light relief. The IEEE magazine Spectrum was
starting to print reports of a Micromouse contest in the
United States. How could we organise a similar contest
here?

The next issue of Spectrum described all the problems
they had encountered with a corner-target maze, when
high-speed wall followers started to out-perform the
more intelligent mice. It was decided that the walls and
passage-width dimensions should comply with the
American contest but that other features, such as the
sandpaper floor, should be abanonded. In particular it
was decided to place the target at the centre of a square
maze, designed on a 16 by 16 grid.

After the initial publicity enquiries flocded in, but as
the day for the trial contest at Portsmouth Polytechnic-
approached mice started to fall by the wayside. In July
| 1980, the first British trials were held with just five mice.
Plessey’s Fred and Marconi’s Meryl were far from
complete — Fred could only spin in circles and Meryl

relied on a lot of cheating *“fly-by-wire”.

: The boys from Worthing Sixth Form College had their

wires crossed and Algernon could not travel in a straight
line. The two other mice had been constructed as final-
year projects in Portsmouth Polytechnic and the only
one to show real promise was Free-Wheelin Franklin
which could at least navigate a straight passage and a
couple of corners before becoming bewildered. The more
erratically the mice performed, the more the audience
enjoyed the proceedings. BBC South screened a
delightfully amusing report of the contest.

The European Finals at Euromicro 80 were quite a
different matter. Mice arrived from ali over Europe:
Midnight Sun from Finland, Lami from Switzerland,
Superlite from Germany and Yamabhico Il from Japan.
Fred now boasted a grey fur cover, a mousely leer and a
singing voice like Les Dawson. Mery! was at last on
autopilot and Ancomical, a new mouse from ICL,
appeared in a beautiful brown furry shape which must
have been envied by small children across the country
when the mice appeared on Blue Peter. '

There was an enormous of variety of technology,
including a mouse built from a plastic toy car. Despite
being sawn down, its three-point turns could barely get it
around the corners. One mouse was built very simply
from aluminium: with primitive mechanical sensors
which clattered along the tops of the walls and with a
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Despite three changes of processor and a.
valiant attempt at debugging, the Welsh
team could only persuade Fullyautomatix
to run a short way before it crashed —
again and again. Orac, however, managed|

Micromouse=——

arrived, but met the same fate as its
brother. It is especially sad that Superlite
was unable to show off its cunning
recognition strategy. Once it has learned
the maze, it can be put down anywhere at

at least half a corner before it abandoned
maze-solving for Flamenco dancing.
Clearly Orac achieved the better per-
formance, and was awarded the novice
trophy. Professor Sami said that she was
especially pleased because “‘the little boys
looked so sweet in their white CRL shirts.”’

T3 was the next to run, and more by luck
than judgement found the centre in a time
of 1 minute 13 seconds on its first run. It
went on to find two other routes, but
neither was faster. Superlite I had problems
from the start, while Thumper babbled its
way around the maze, finding a succession
of routes to the centre. On its fourth run,
Thumper beat T3’s time by just one second,
in 1 minute 12 seconds.

Now for the Finnish mouse Telu. On its
first run it found the centre in 41 seconds.
Six runs later, each under a minute, it
achieved 31.6 seconds, which three further
runs could not better. Superlite 11 now

random in any orientation, and it will find
 its bearings and run to the centre.

Superlite’s early retirement caught Alan
Dibley by surprise. T4’s power supply had
been interrupted, and the program had to |
be reloaded. Now T4 steadfastly refused to
turn left, and so retired. Now it was all up
to David Woodfield’s Knownaim. In secret
practice, Knownaim had beaten 14 seconds
on the qualifying maze. Now it shot
forwards aleng the first straight, turned the
first corner — and stuck. It did it again, and
:hen again — and all British hopes seemed
ost.

Manu now arrived on the maze, bearing |
more than a slight resemblance to Telu. Its
performance, too, was identical; for each
run its time was within one second of its
alter ego. This provoked a question which
set the judges conferring: if Telu could run
again as Manu, with only a change of
processor board, could not Knownaim run |
with a change of ROM? It seemed only fair |
to give it five minutes, especially as |
Microsaurus was undergoing last-minute |
surgery. Knownaim reached the centre in |
exactly one minute — but was timed out
before it could do better. Now Microsaurus l
was brought forth, rescued from blindness
in the nick of time. But despite its promise
in practice, one minute dead was the best of |
its four times.

So Manu/Telu carried off the $1,000
first prize, donated by Euromicro.
Microsaurus won a 48K Spectrum donated
by Investronica, while Knownaim ousted
Thumper from third place to win £150
donated by Citema. David Woodfield was |
especially happy to win his mounted piece
of brass cheese, one of the three winner’s
trophies.

T4 and Dibley: refused to turn left.

Mr Tashiro of the Japanese Micromouse
Association and also of Namco, maker of
Pacman, Mario Urea of the Madrid branch
of IEEE, and Professor Mariagiovanna
Sami of Milan Polytechnic.
| Neither school team had really qualified,
but both were allowed to run for five
| minutes to compete for the novice trophy.

 The finals maze was redesigned to spread out the contestants.

Thezeus and T3, all out of Alan Dibley’s stable. Phil
Yeardley brought Brainy Bricks, a mouse constructed
from Lego. It had first appeared at the 1980 final and
David Buckley brought Major Tom to join several novice
mice. The two new Thezeii beat Thumper into third place
— but all three times were less than one minute.

The 1982 European Finals were held at Tampere in
Finland, where one of the hazards facing the contestants
— and organisers — was an evening sauna, complete
with the proverbial jump into a freezing lake. Eight mice | |
battled hard for the title, snatched by a mere two
seconds from T4 by the home team’s Microsaurus from
Tampere University of Technology in a 40-second sprint.

The contest is going from strength to strength with an
Tncreasing representation of school entries. Copenhagen
is the venue for next year's European finals in August,
following British finals to be heid at the Computer Fair.
Next year's Champion will embark on an expenses-paid
trip to Japan to take part in the Japanese 1985 Mouse
event. With other events planned next year for Austria i
and Madrid, it threatens to be a busy year.

For a set of the rules and details of contests to come,
please write to John Billingsley, Department of Electrical
and Electronic Engineering, Portsmouth Polytechnic,
Anglesea Road, Portsmouth PO1 3DJ.

jerky stepper-motor movement, the mouse was far from
pretentious. This, however, was Nick Smith’s Stirling
Mouse, the first European champion and the first mouse
to reach the centre of the maze and know that it had got
there.

Following an Easter workshop meeting organised by
ICL Amateur Computer Club, mice improved in leaps and
hounds. At Wembley in 1981 Thumper and Thezeus
appeared. Thezeus established the practice of building a
mouse around a small personal computer — with the
keyboard sawn off to keep it within the size limit — while
Thumper combined ingenuity with craftsmanship.

In the light of experience the rules of the contest had
been changed slightly to allow each mouse 15 minutes
to perform. The mouse was allowed to make as many
runs as it could within the time limit. To benefit mice
with ingenuity and maze-fearning ability, only the best
time was taken into account. Thumper achieved a time
of 47 seconds, Stirling Mouse 1 minute 37 seconds and
Thezeus 2 minutes 27 seconds. At the 1981 European
Finals, held in Paris at the Palais de le Decouverte,
Thumper defeated 14 opponents to establish itself asthe
new European champion. 3

Among the competitors at the Earls Court Computer
Fair for the 1982 British finals were Thezeus, Son of
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Just because you =~
need itin aflash, N
' don’t expose
| yourself!

You've a deadline to meet, . b Y
the right CP/M Software pack- !
age is needed, the right decision has to
be made; which format, which product,
when can it be delivered, at what price?
You need good advice, and just as
important, you need to talk to some- |
one who has a large enough range to be |
able to offer honest advice. Someone |
who can then deliver on time, someone ‘
whose catalogue is fast becoming the |
byword of the software industry. l

 Because there’s more to

- 01-833 1173/6 | !
‘ f i
fs\loof\sl?‘(ﬁctlgﬁéjn Technology Centre | SOftwal'e|
251 Goswell Road, London EC1

" CP/Mus a trademark-of Digital Research

So don't expose your-
self, talk to Software Limited.
Choice, advice and delivery, all aimed at

- meeting your deadline.

Software Limited...

choose from, we're the
only choice to make.,

Limited

Attractive quantity & dealer discounts available

® Circle No. 113
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THE WORLD’S FINEST PROGRAMM[NG Get‘LearnBasic’by Logic3—twotapes and afull-size manual for |

Spectrumor Dragon (others soon) at just £12.95.

TUTORIAL FOR ONLY 5512 95 Atthat price, it's a gift.

Thousands who own, or would like to own home computers have Buy the Logic 3 'Learn Computing’ Series at computer shops and
yet to experience the feeling of discovery that comes when you write your major retail stores all over Britain. In case of difficulty, write to Logic 3 in
own programs. Yet learning programming can be easy. Windsor.

“Learn Basic’ from Logic 3 is the ultimate development of the method - — S ———

first devised at Strathclyde University —a straightforward, easily understood I | . . .
tutorial written by Professor Andrew Colin and Veronica Colin, authors of TO: Logic3 Lid, Mountbatten House. Victoria Streel, Windsor SLA 1HE.

itains _celli i If you would like to know more about using and programming acomputer
Britains best-selling tutorial package. in your home, send Ihis coupor tor your free copy of our 16-page explanatory
successfully by over 200,000 home computer users, ‘Learn Basic’ runs on [twill help you cut through the jungle of computer jargon, and give you

news about software developnients —even games. [

own computer and explains everything in clear non-American A
you p 2l o g Qi U Orsend foroursoihvarecatalogue(tlckenherorbolh).lj

English without jargon or computertalk. In a matter of hours, you will be

Using the method tested by university students and used booklel “100 things you wanted to know about computers. |
|

writing programs that work. Name .
Essentially, ‘Learn Basic'and the rest of the‘Learn Computing’ Address
Series that will follow soon are designed for people who want to —a l

keep abreast of the computer age. For people who realise that
understanding computers is the key to future success,at school,

atwork and as a parent. I OGIC 3 }dh?ve a!reac}y/ipﬁnd togeta microcomputer ‘
Make your future, and your family’s future, richer this i _J

Christmas. ) _THEKEYTOTHEWORLDOFTOMORROW, __ -~ o o —— —— =
® Circle No. 107




OKI

MICRCLINE

Microline 82A and 83A

High quality and performance as well as an
attractive price are key {eatures of these printers.
Built on a moulded aluminium plate and driven by
2 molors.

These printers can work almost without limitation, as
the printhead’s design allows for over 200 million
characters to be printed. The short line logic seeking
printing speed is rated at 120 cps. The carriage
width allows for the printing ot 80 characteres
(model 82A) and 136 characters (model 83A).

Character sets for several languages and graphics
printing are standard features of these printers as i
well as the processing of various paper types.

The interfaces provided allow for parallel or serial
data transfer — butfered or unbutfered - from most
popular desktop computers and widely-used FCs.

ik "
- R e G g

| MICROLINE - more than '
150. 000 printers in Europe in use. |

OKI OKI ELECTRIC EUROPE GmbH
Emanuel-Leulze-5ir. 8 - D-4000 Dusseldort 11
Telefon 02 11/59 20 31 - Telex 8 587 218

F-705/751 Deal Avenue
Trading Estate, Slough
Berkshire SL1 4SH

' Tel: 0044-753-72331
Tix: 051-847728

[ UK X-DataLtd.

| couron
l Please send me/us more information to: -
OMICROLINE 82 A i
>

I

I

| OMICROLINE 83 A [
| O The whole MICROLINE program

I

I

I

' ﬁame.\s

| Street:

| City:

X

Phone:

® Circle No. 114



Put¢some colourinto
your printing

without¢ going into the red

The new PRISM impact matrix printers let you put colour
into your printed output, at a cost you can afford.
Both the PRISM 80-column and the PRISM-132 column
make most single colour printers look pale by comparison.

[0 Added versatility: the four basic PR.S" pr'nters.

colours (black, cyan, magenta and

yellow) can also be mixed precisely They brighten up your day.

to give up to 144 different shades.

O Correspondence quality at |10 cps.

0 High quality draft printing at 200 cps.

[] 84 x 84 dpi high resolution graphics
capability.

[ Staggered 9-wire print head —ideal
for precision word processing
applications.

0 Bi-directional printing to maximise
throughput.

0O Proven reliability.

O Selectable automatic justification and

character sizes.
0 Optional manual and automatic 0 Compatable interfaces to most micros Dealer Enquiries.
sheet feeding. including Apple, IBM and Sirius. Welcomed.

- ' Teleprinter Equipment Ltd.
A E N\ Akeman Street, Tring, Herts. HP23 6AJ. Telephone: Tring (0442 82) 4011/5551
" international Telephone: + 44 44282 4011/5551. Telex: 82362

L5008 Regional Sales and Service: Manchester (061-626) 3371.

Associated Companies GADC/CAEME

CAE Group. UK distributors for computer peripherals [rom General Electric. Geveke, GNT. Incegral Data Systems, Naveel, NEC, Mitsui,
Qume, Silver Reed. Spectron Northern Telecom, Teleray, Teletype and Texas Instruments. ’

® Circle No. 333
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Are you the QX-10 that undertakes
financial modelling, stock control,_
word processing, information analysis,
book-keeping...?

With over 20 years of experience in
producing high quality printers, Epson have
now perfected a fully integrated desktop
computer. All the evidence has gone to prove
that the QX-10 is capable of performing dll
the tasks you will ever require of it, quickly
and efficiently.

Installation of the QX-10 can be carried
out with the minimum of intermaption, and with
its easily understandable keyboard, it is
simplicity itself to operate.

Having such a diverse range of software
packages available such as database from
Pearl and office productivity and accountancy
from Peachtree with C P/M and multifont
BASIC as standard, the QX-10 can supply all
the answers whatever your business.

Just look at what's on offer: a big memory
— 192k upgradable to 256k RAM and all the
graphics you'll ever need — and high
resolution graphics at that.

The ability to communicate easily with
other machines, including our own HX-20 and

the advantage of using our fine range of
printers, make the QX-10 a totally versatile
system at a price you'll find impossible erS
to equal — £1735 plus VAT.
) . 3 ,,.—-"-/
If you're looking at micros, look

at the QX-10.

The system with all the answers.

EPSON

Extraordinary product,
Exceptional quality.

[ Please ask my Epson dealer to contact me.

I Name

Epson (UK) Limited, Freepost,
Wembley, Middlesex HA9 6ER.
Sales Enquiries: Freefone EPSON.
General Enquiries: 01-902 8892.
Telex: 8814169.

| Position __ _

Company
Address
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competition held within the PCW show.
The mixture of Europe’s best amateur
chess programs with some of the most
prominent commercially available chess
computers provides an excellent proving
ground — a kind of annual state-of-the-
art contest. The 1983 European
Microcomputer Chess Championships
took place in London from September 28 to
' October 2 at the Barbican.

The bare results of the tournament do
not reveal all the excitement, frustration
and tensions that were felt by most of the
contestants. Watching your chess program
take part in a tournament is a most nerve-
racking experience. It is enornmously
| frustrating to have to sit back and waich,

knowing that your program has what
should be an easy win, and see it fritter
away its advantage into a draw or even a
loss.

If parapsychology really works I would
love to know the medium used to transmit
the information. [ would build an add-on
for certain chess computers and beam my
thought processes at them. Perhaps it will
happen one day, but by then most chess
programs will probably be much stronger
than I am, so | will not be able to help them.

But back to the tournament. The overall
winner of the event was from the amateur
category. Programmers Mike Johnson and
Dave Wilson brought back the super-fast
hardware which had won last year’s
‘ tournament. It is built around a 16-bit

Advance Micro Devices bit-slice processor,
working in conjunction with a 64-bit ALU,
and provides approximately 80 times as
' much computing power as a 4MHz Z-80A.

With such an enormous start on all the
other competitors it was hardly surprising
| that Advance 3.0 won the tournament. Yet
it stil had some bad moments. Advance
lost its game against the Constellation, and
was in losing positions in other games. But
when its opponent fails to find the most
accurate continuation (o clinch the same
Advance is very resilient and normally
weathers the storim to come out on top.

1f it reaches the end-game without having
a totally lost position, Advance can be
| almost certain to outplay anything running
on a conventional microprocessor. [t can
i search the game tree much more deeply and
employs special transposition tables to
speed up the (ree search still further.
Johnson and Wilson deserved to win the
tournament because theirs was clearly the
strongest entry, but I cannot help feeling
that hardware such as this is not entirely in
the spirit of microcomputer chess
tournaments. They were banned from the
World Microcomputer Championships in

Hungary.
{ The European Commercial Cham-
pionship was won by Chess 2001, a
magnetic sensor-board chess computer
manufactured by Newcrest Technology in
Hong Kong. The program in this product is
a version of Cyrus 2.5, written by Richard
Lang at Intelligent Software Ltd. Although
| it was clearly the best of the commercially

——
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EACH YEAR SINCE 1978 there has been a chess .
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David Levy reports on the 1983 European
microcomputer chess championship.

available entries, Chess 2001 was not quite
in the same league as Advance 3.0. When
Advance had a totally lost position during
the last round 1 had vague hopes that Chess
2001 might share first place in the
tournament — but Advance eventually
won its ‘‘lost’’ position.

One of the most interesting moments of
the tournament came in 2001’s last-round
encounter with Caesar, when we saw what |
believe is the first ever example in computer
chess of Zugzwang. This German word
describes a position in which one side is

1 — Advance 3.0, private: 7}

2 — Chess 2001, commercial: 6%

3 — Constellation, commercial: 6

4 — Cyrus 2.5, home; equal with White
Knight il, home: 53

6 — Cyrus IS Chess, home; equal with
Caesar, private; and Colossus, private: |

-5

9 — Mephisto Experimental,
commercial; equal with Spectrum
Chess I, home: 4} |

11 — Merlin X, private: 4

12 — Dragon Cyrus, home: 2

13 — Albatross, private: 1}

14 — Chessnut 2, private: §

Fina! placings, with category and
! number of wins out of nine games.

compelled (0 lose something, usually some |

material, because and only because it is its
turn to move. In other words, the opponeni
does not threaten to win the material, but
the side whose turn it is to move must make
a move which throws itself on the sword. It
is extremely rare for Zugzwangto occur in a
game between human players, and this
particular example will go down in the
annals of computer chess.

In third place was another commercial
entry, the new Novag Constellation. This
machine was unfortunate enough to be
thrashed by all three of the strongest
versions of Cyrus: Chess 2001, Cyrus 2.5
running on a Sirius, and Cyrus 1S Chess on
a Sinclair Spectrum. Since it was the only
program to defeat Advance 3.0 it fully
deserved its high placing.

There was a tie for the European Home
Computer Championship between
Intelligent Software’s Cyrus 2.5, another
incarnation of Richard Lang, and BBC

Software®s White Knight I written by |

Martin Bryant. Both programs showed that
it is now becoming possible to buy chess
programs for some home computers that
will be almost as strong as or stronger than
many of the leading commercially available
chess computers.

I expect the strongest dedicated chess
machines to keep their edge for the next few
years,
manufacturers are taking advantage of
the rfaster versions of the eight-bit
microprocessors, and partly because of the
inevitabitity of the switch to [6-bit
processors in dedicated chess machines. At
the same time | would expect most home
computer owners in 1985 to be abletobuy a
£10 chess program that is more than strong
enough for their needs.

Of the other competitiors in the
tournament | would like to single out
Caesar, which has made a great deal of
progress since it last
program is very much a spare-time hobby
— its programmer is a pharmacist — and
shows just how much can be achieved by an
amateur chess programmer who goes about
things in the right way. 1 have to say that —
he took my advice back in 1979.

partly because chess-computer |

competed. This |

What can one conclude about the state of |

the art in microcomputer chess from the
games and results of the tournament? First,
despite the relative success of Caesar, it
is clear that the professional chess
programmers are al an enormous
advantage. Although Advance was an
amateur entry — that is, it did not run on a
home computer and was not programmed
in a commercial environment — Mike
Johnson has been writing chess programs
for a living since the beginning of 1979.
Richard Lang, Constellation's author,
Dave Kittinger, and Martin Bryant are

professionally involved in chess pro-
gramming.
If, as I suspect, the commercial

incentives remain for another couple of
years, 1 would still expect to see the
professionals walking away with the prizes
in 1984 and 1985. By then there will be so
many amateur chess programmers all over
the world that it will be quite possible for
the big breakthrough to come from, say, a
garage behind a small house in a small
California town.
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A multi-user CP/M compatible
system with high performance
and reliability.

The Sirton MIDAS-MPS

Sirton Computer Systems’ new Distributed Processing System;
MIDAS-MPS, has been specially designed to be a flexible,
multi-user system. Each user terminal added to the system
has its own local processor, expanding the computing
capacity of the system. The MIDAS-MPS is
CP/M compatible,

has sophisticated password protection,
it is easily installed and, as with all
our systems, reliable.
If you'd like to learn more about MIDAS-MPS why not write or '‘phone
for our leaflet which includes full specification. We'd be pleased to
help you with your enquiry.

—————

Features:
* CP/M Compatible * High Speed Communication
* Multiple Directories with % Individual Processors at each
Hierarchical Access Terminal
* Easily Expandable * Easily Installed
* High Throughput * Reliable

* User Friendly

elRERT
il uETYwW s »
conputer svstems

Sirton Computer Systems
Unit 14, 29 Willow Lane, Mitcham, Surrey, CR4 4NA. Telephone: 01-640 6931/2/3
® Circle No. 118



If the number of computer systems

on the market leaves you totally
bewildered, we don’t blame you.

And that’s not your only

problem. If you are not very
careful, the system you buy
today could well be obsolete
tomorrow. That’s how fast 3
computer technology is
progressing.

But take heart. Thereis
one computer system that
won’t become obsolete.
Because it is modular in
concept it can be expanded
both inside and outside to
accommodate extra capacity
and new advances—as well as
being able to increase in size
and capability to keep pace
with your own growth or
changing requirements.

The Comart Communicator.

- —

You have a choice from a virtually
unlimited range of CP/M compatible
application software. Plus the
support of total dealer back-up.

And, most important, you
won'’t find that you’ve bought a
system that suddenly doesn’t
meet your needs. The
Communicator offers the
facility to enhance and upgrade
existing models to take account
of new applications.

Comart have also met the
stringent CCTA requirements.
Which means we are Al.

systems can keep pace with
both progress and innovation.

Sodon’t get bogged down
with obsolete equipment.
Contact your Comart dealer
for a demonstration now,

ne computer

system that won’t sink into obsolescence.

20 models and including single
user, multi-user and multi-
processing systems.

To become technical for a
moment, there’s a choice of 8or 16
bit processors, up to 1 megabyte of

What’s more, it’s British.

At any one of the addresses
listed below you can see the
remarkable flexibility of a Comart
Communicator system for yourself,

Inunder three years, it has

become a complete family of RAM and a wide range of floppy
compatible, fully expandable and hard disk storage capacities and
microcomputer systems, COvering add on modules

COMART COMMUNICATOR UKDEALERS

In short, Comart Communicator

COMART COMMUNICATOR SPECIFICATIONS
el <l

Mucrapreceiorse: 8 BD Z80A (Lo 6) 16Bi1 8086
Memary 63K-912K bytes Z%K-I.“Ivzu c
Storage: 390K ot 790K byte diskeres 190K o 790K byve diskettes

5M or 20M byte hard ditky
| Opetating Syvems: CP/M, MPMI1 & CPINET,
multi-procenor 1 ta S uers
Festures ¢ommon 16 both CP100 & CPI000 Serles Sysiems
Keyboard/Dusplay: 105 Key, derached 147 grecascreen, wivelilt,

panshon. l48‘11\71&0!‘,
Expanuion’ External - iackable modubesane. eantesdge Lape & B” floppy & hand dishs

SM oc 20M byre hand diks
CPiaee, MM
TwButers

FiMBs, MS-DOS,

CPIM, MPIALLT, CPIMBS, MPIM 86 & CP/Net sre trademarks of Digital Raneasch Inc.
Z80Aisa Iradematk of Zilog Corp. MS-DOS 1 a tradematd af Microsofi Corp. Comanl
and1he Comast logoate 1raderarks of Comary Led.

comart

Comart Limited, Littie End Road, Eaton Socon,

"Tel: (0480) 215005. Telex: 32514 Comart G
Member ofthe $ Comart Groupof Companies

(B

St. Neots, Huntingdon, Cambridgeshire PE19 3 JG.

LOUGHBOROUGH
DataOne

Tel: 0509 37281
MANCHESTER

The Byte Shop

Tel: 061-2364737
MANCHESTER

NSC Computers
Tel:061-832 2269
NORWICH

Eastern Bus. & Accounting
Systems Tel: 060327460
NOTTINGHAM

The Byie Shop

Tel: 0602 30576

LEEDS

Holdene

Tel: 0532459459
LONDON (BRIXTON) |
Jaropare
Tel:01-671 6321

DON(COVENT GARDEN)

ABERDEEN BIRMINGHAM DONCASTER
MOM Offshore ‘The Byte Shop Spot Computers
Tel: 0224 22520 Tel: 0216227119 Teh: 030225159
AYLESBURY CAMBRIDGE DUBLIN (EIRE}
1.K. Wakeford Associates  Cambridge Computer Store 1.endac Data Systems
Tel: 029627473 Tel: 02236533+ Tel: 0001 710226 C
BEDFORD CAMBS (ST NEOTS) EDINBURGH
Remdex-Bradley Weslicom Holdene Microsystems
Tel: 0231 68581 Tel: 0480217217 “Tel: 03)-557 4060
BEDS(AMPTHILL)  CHANNELISLES GLASGOW
ML E. Marketing Bell Data Systems The Bytc Shop
Tel 0525404262 Tek: 0481 23671 Tel:041-221 8202
COLCHESTER GLENROTHES
Eunrotec Consultants Computer ServicesScorland
el 120672538 Tel:0592 773710

us

:01-379 6968
LONDON(EC4)
Zygal Dynamics
Tel:01-2481883
LONDON (NW1)
“The Byte Shop
“Tel: 01-387 0505
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OXON(BICESTER)
Zygal Dynamics

Tel: 08692 3361
READING

M, E_Electronics

Tel: 0734 667663
SOUTHAMPTON

The Byte Shop

Teh:0703 324711
STAINES

Newbury Data Recording
Tel: 07816114}
SWINDON

Great Western Computing
Tel: 0793 485517

WATFORD

Lux Computer Services:
Tel: 092347367
WILMSLOW
Holdene

Tel: 0625 529186
WINDSOR

Romtec

Tel: 075-3551550
WORTHING

Ace Computing Services
Tel: QY03 35411

@ Circle No. 119
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PULSAR
BUSINESS SOFTWARE
The star performer for

apricot

The Pulsar range of business software will turn
Apricot into a powerful management tool.

Software engineers working hand-in-hand with
the Apricot development team have enhanced the
range of accounting, word-processing and modelling
packages to maximise Apricot’s exciting fourth
generation features.

Already 10,000 users of Sirius and IBM PCs have
given Pulsar their seal of approval.

STAR PERFORMER

PULSAR takes the mystique out of computing
without sacrificing performance. From the design of
the software through to the documentation, the accent
is on friendliness and ease of use, making it an
effective business partner in a matter of hours.

And by hamessing the new fourth generation
features of Apricot - like the unique MicroScreen™ —
Pulsar has become the friendliest business software
around.

Pulsar is true 16-bit software developed by ACT
at a cost of over £1 million for today’s business
computers. Pulsar owes nothing to early 8-bit software,
being developed from powerful programs written by
ACT's engineers for its own bureau mainframe
computers. It draws on over 18 years experience in
creating packaged business software.

| Please send
me details |
of Pulsar
Business
. Software [
| for Apricot \.__J

Name

Position

= Company
Address

Teiephone

@ Circle No. 120

17N\
T

" indicates registered trade mark. Ownership details on request. All prices exclude VAT,

DESIGNED TQ PLAY A LEADING ROLE

The Pulsar range has been designed to meet all
the management information needs of business users.
Consisting of some 15 integrated packages, the range
includes commercial accounting functions, office
systems for word processing and electronic mail, and
management tools for planning and modelling. The
integration between packages is powerful and flexible.

Shared information means files don't have to be
duplicated and data does not have to be re-entered.

AND IN SUPPORT
ACT’s investment in Pulsar goes beyond the
software to encompass full training facilities for _
users and ‘hot-line’ support for your dealers to T
make sure you get the best service possible. I
In addition to a nationwide network of '
over 500 independent dealers il
ACT has hand-picked 60 Pulsar
Software Centres who specialise :
in Pulsar and can give
immediate on-the-spot
advice and action.

A STAR-STUDDED CAST
The Pulsar Range for Apricot:
Sales Ledger £195 dBase Il £395
Purchase Ledger £195  MicroModeller™ £595
Nominal Ledger £195  SuperCalc 2™ £175
Payroll £195  SuperCalc 3" £295
Stock Control £195  Multiplan™ £195
Invoicing £195  Wordstar™ £295
Data Analysis £195  MailMerge™ £95
Informer Database £295  SuperWriter'™ £295
For more information on Pulsar
the Star Performer for Apricot

clip the coupon and return to

ACT (Pulsar) Ltd

Freepost Birmingham B16 1BR
or call 021-455 7000







In today's fast moving business world,
your information has to move with you. Over
the past few years there has been an
increasing demand for a totally portable
computer with the ability to meet so many
challenges.

Epson, with over 20 yedars experience in
designing and manufacturing high quality
printers, have produced the HX-20, a
precision machine with its own rechargeable
power supply that can be used for just about
eny task within todays discerning business;
from data capture to word processing, from
card indexing to sales order entry.
Communicating with other machines is no
problem and the HX-20 is easily coupled to
one of our fine printers. You can even link in
another computer system by using an
acoustic coupler.

Don't be fooled by its size, the HX-20 has
all the software back-up you'd expect from a
much larger machine and incorporates many
“bigger computer” features — 16k RAM
expandable to 32k with serial interfaces, a full
size typewriter keyboard, it's own built in LCD

screen and a dot matrix microprinter. A microcassette
facility is available as an optional extra.
A complete computer that will either stand on
its own or could be the cbvious extension to
your existing system. e
More and more people are e
finding out just how big the small
compact HX-20 is. Why don't you
tind out for yourself — you owe it
to your business.

 EPSON

Extraordinary prociuct.
Exceptional quality.

Epson (UK} Limited, Freepost, I

I 0 Please ask my Epson dedler to contact me. ]

I Name " l

Position

Wembley, Middlesex HA9 6BR. Company "
Sales Enquiries; Freefone EPSON.
General Enquiries: 01-902 8892. [ Address __ _ |

—
{

Telex: 8814168.

ﬂ
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THE FIRST MICROPROCESSORS to perform
like real computers rather than like
calculators arrived in the mid-1970s, and
are still very much with us. Prise the lid off
a Spectrum, Oric or Vic-20 and inside you
will find a first-generation eight-bit
processor such as the Z-80 or the 6502 still
going strong, despite the walking stick.

Eight-bit processors are now in the
mature phase of their life, which means
that they are available by the truck load at
very reasonable prices. They have long
since stopped drawing gasps of admiration
from would-be system designers, who now
have their fickle eyes riveted on the sexier
16-bit devices like the Intel 8086, the Zilog
Z-8000 and the Motorola 68000.

There are already many up-market
ipersonal computers availablc, such as the
IBM PC and the ACT Sirius, which use
the newer 16-bit technology. In both these
cases the chip is an Intel 8088 which has a
16-bit processor on the inside behaving
like an eight-bit device on the outside to
reduce memory costs. Also becoming
available are systems based on true 16-bit
processors such as the Apple Lisa, which
uses the Motorola 68000 device.

Unlike the Intel 8086, the Motorola
device was designed from the outset to
have an internal 32-bit register set and
architecture while retaining a 16-bit
memory interface to reduce packaging
problems and to enable it to compele with
the lower-cost Intel and Zilog designs.
With the promise of 256K RAM chips just
around the corner, however, the time has
come for the 68000 to emerge from its
chrysalis and assume the full glory of its
32-bit inheritance. 1984 is going to be the
year of the 32-bit processor, and systems
designers are already going goggle-eyed al
the prospect of all the goodies shortly to be
unveiled by the chip manufacturers.

1t will, of course, be some time before
Sinclair Research comes up with a 32-bit
home micro with a cardboard Winchester
and a 2Mbyte add-on RAM pack. But we
can expect other manufacturers to have
higher-priced systems available from 1985
| onwards. What amazing systems they will
be! They will offer more power than a Vax
minicomputer in a desk-top package
costing a fraction of the current Vax price,
and with graphics and software which will
make your mouth water.

Four manufacturers have already
announced their 32-bit plans. Next year is
going 1o see a tussle for market leadership
in this prestige area, with some interesting
changes compared with the previous
contests for eight- and 16-bit leadership.
In the past Intel has always been firstin the
field. Zilog and Motorola generally
followed shortly afterwards with
technically superior devices, one of which
has gone on to be at least as successful as
the early-bird Intel.

In the 32-bit stakes, however, the order
has been reversed. A rank outsider,
National Semiconductor, has already
announced the taunch of its 32032 device.
Motorola and Zilog are to follow close
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by Ray Coles

behind in early 1984, with Intel rather
surprisingly bringing up the rear with a
late-84 launch for its iIAPX386. It is true
that Intel already has a 32-bit processor,
the iIAPX432, but this low-profile device is
not likely to be a direct competitor in the
mass market. One cannot help wondering
whether Intel knows something that the
others don’t.

National will be first thanks to a late
launch for its 16032 16-bit design which
was, like the Motorola 68000, designed to
have a 32-bit internal architecture. With a
16Mbyte address range, built-in memory
management and floating-point co-
processor, and an elegant and powerful
instruction set, the 32032 is a mighty beast
indeed.

The latest silicon processing technigues
have been used to squeeze the 100,000-plus
transistors required on to a small die
which fits inside a 60-pin package.
Software writers will flip at the prospect of
being able to use any data type or
addressing mode with any of the basic
instructions. Early reports suggest that the
32032 can run high-level compiled
languages such as Fortran at the same |
speed as an equivalent machine-code
program.

Early in the new year we will witness the
launch of the Motorola 68020, a souped-
up full-width 68000 with lots of new
instructions and an amazing 256Mbyte

address range. The 68020 will use CMOS

technology to reduce power consumption
to just 1.8 watts while running from a
16MHz clock and achieving 1.5 million
instructions per second.

Another innovation will be an on-chip
instruction cache which will speed up
program execution by reducing the time
spent in accessing slower system memory.
Since most program code runs in a

sequential fashion, the fast cache memory |

can speed things up by being filled a block
at a time. In most situations a cache hit-
rate of greater than 90 percent can be
expected.

Zilog is due to launch the Z-80000 later
in the year, but has already released full
details of the nought-bound monster
following in the footsteps of the Z-8, Z-80,
Z-800 and Z-8000 already with us.
Like the National and Motorola devices
the Z-80000 prides itself on having
instruction-set compatibility with its
16-bit predecessor.

As usual, Zilog has gone for speed, with
clock rates up to 25MHz promised and a
throughput of up to 5,000,000 instructions
per second. Unlike Moxorola, Zilog has
incorporated cache memory for both data
and instructions, and 16 cache blocks each
16 words deep are avaitable on the chip.
Also on the chip is a built-in memory-
management unit which provides for
virtual-memory operation and soph-
isticated protection mechanisms.

Finally we will be offered the long-
awaited iAPX386 from Intel. It was first
announced over two years ago but is
unlikely to see the light of day until late
1984. The 386 will double the throughput
of Intel’s current top-of-the-line 16-bit
processor, the iAPX286, and will use a
closely related architecture which can be
traced back to the 8086.

The architecture of the 8086 has always
seemed rather messy to me, and it is
difficult to see how Intel can hope to
compete with the offerings of the other
three manufacturers which will be first —
as well as best — this time round. Yet the
intel bandwagon has a big following
which wants more than just sexy chips,

and no one has yet been able to challenge '

Intel in the software and hardware support
offered to designers.

So there it is, the 32-bit era is about (0
dawn. But don’t put your trusty eight-bit
crale oul to grass just yet. It will be quite
some time before we see the first 32-bit
personal computer advertised — even in
this magazine!
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Discover the Microcomputer Age

Come along to The Northern Enthusiasts can see the latest
Computer Fair and discover for yourself software and hardware technology in
the excitement of the microcomputer age. action, and for those new to the world of
All you need to know about personal computers this show is a great
computers, home computers and introduction. Being sponsored by Practical
microcomputer systems for business will Computing and Your Computer, the
be on display at Belle Vue, Manchester leading microcomputing magazines, you
from November 24-26. All your questions can be sure of value for money at £3 a
will be answered at the North’s premier ticket for Adults and £2 for Children |
personal computer exhibition. under 16. -

~ Pursonel compunre
==
Sl buginowe ryveamy
I This voucher entifles the bearer to a one pound

reduction on the purchase of one adult or child full Belle Vue Manchester
l price ticket. This cannot be used with any other offer.  November 24-26, 1983
]



Travelling to the show is also easy as so come along and bring the

the organisers have arranged special microcomputer age alive for you.
reduced-price tickets with British Rail
which include the cost of admission. For For special party rates and further
further information ring British Rail information contact:
Enquiry Bureau on 061-832-8353 before The Exhibition Manager, The Northern Computer Fair,
November 11. Reed Exhibitions, Surrey House,
The Northern Computer Fair is open 1 Throwley Way, Sutton,
between 10.00 am and 6.00 pm every day Surrey SM1 4QQ

'\

NDl‘them Belle \Vue
_fomputer  Manchester

T November -
' r Small business systems 2 4 26 1983\

Sponsored by'

c% and @MPUTE




_ ASHTON-TATE W dBasg o
- The worlds leading
micro database package
can now be enhanced

with one of the worlds

leading automatic
- programmers
RIS CIooE 1]

If you-are.a.programmer it cuts your time dramatically and gives you bug
free codes first time.

A 15 minute demonstration will convince you.

SONW3LS

©® Automatic Menus and SubMenus ® Automatic Programs in dBase* code with

® Automatic Data Entry screens interactive screens . .

® Automatic Data Entry Routines ® Documentation of the generated system

® Automatic Edit/Validation ' produced automaticaily =~ -

® String, Numeric, Date and calculated fields ® No prior knowledge of dBase li* is needed

® Automatic Multiple Reports Selection on @ [nstalled on more than 50 microcomputers
part fields ® Available on MS-DOS, CP/M 86 and CP/M 80

Call Stemmos or any of our distributors and dealers to arrange your
demonstration at your nearest Autocode centre

DISTRIBUTORS . XITAN SYSTEMS LTD PETE AND PAM COMPUTERS
TRADESOFT LTD Southampton 0703 38740 Rossendale 0706 212321/227011
London SW11 01 622 9373 SOFTWARE LTD ENCOTEL SYSTEMS LTD

. London EC1 01 833 1173/6 Croydon 01 686 9687/680 6070

FERRARI SOFTWARE
Feitham 01 751 5791

STEMMOS LTD

Stemmos Ltd
199 Uxbridge Road, London W12
Tel: 01-740 9444 Telex 893003 Stemmos G.

*dBASE Il is a registered trademark of Ashton-Tate Ltd.
® Circle No. 123
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The right software =~appic

Authorised Dealer

for your application from = e

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroll £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskefte scan, interpret and patch, etc £20
VisiCalc, Applewriter and other Apple software (Prices on requesf}
COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, including random files and
Applewriter 1.1 binary files £45

COMPUTECH GRAPHICS DISK
for prir_w'ring Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from £130

- hardware...jusk

A
COMPUTECH OVPLOWR
CYSU

:
G EGaLENRE SHSTENS,
1 e

" DIPLOMAT VIDEO DIGITISER
, " " store a frame from video camera in afiffieth of a e
: - - second, process and print — for Apple Il £195
-=ez2TT ; —# % tor APPLE /le, including 64K Extended 80 Column Card £345
‘ DIPLOMAT PARALLEL Interface £80
DIPLOMAT SERIAL COMMUNICATIONS Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT CLOCK/CALENDAR £80
LOWER CASE Character Generafor with Applewriter 4 Eil
enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MATRIX PRINTERS, Microline and Epson with
graphics and up to 200 cps from £222
MICROLINE Optional Character Generator £45
DAISY WHEEL PRINTERS, Olympia., Qume, Ricoh from £798

7o Prices exclude VAT, Carriage and Packing

'1'1:"-»;, }’_/ For full details phone for data sheets and a FREE demonstration

A2 !

i/ COVIPUTECH SYSTEMIS
4 168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

The Appie logo is a frade mark of Apple Computer Inc. VisiCalgc is a trade maik of VisiCorp

y /
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Now, a home computer with virtually I ve Yee i
no limit to its possibilities. The astonishing ;
new Sharp MZ700. A machine with a
dazzling array of talents.

First, it's a ‘clean’ machine. So you are
not limited to any one computer language.
You have the flexibility to run and write
programs in BASIC, FORTRAN, MACHINE e
CODE, PASCAL, ASSEMBLER and many
others. And the MZ700's 512 predefined  choice of new software, from only £3-95
characters mean you can build up detailed per cassette. An additional plotter/printer;
pictures on the screen, without spending costing £129-95, can produce high resolu-

time specifying and designing special tion graphics in 4 colours. A data cassette
characters for games and special effects. recorder is an extra at £39-95. Both add-
Second, it has a memory of 84K. Soas  ons fit snugly into this easy to carry compact
your technique improves and develops, system with no trailing wires. And you
you are able to move forward to more and get ten exciting games, free on purchase,
maore advanced programming. including Super Puckman, Circus Star,
All of which makes this the perfect Snake v. Snake, and Man-Hunt.
home computer for parents, as well as The brilliant new MZ700.
children. The no-limit computer. £249-95. From

The MZ700 gives you access to a wide Sharp. Where great ideas come to life.



Painonn Compulag

j.iaa !HJ[B :Bsa_ssann nE@lrznlﬂGl rfisrn rafﬂ-=
at! lnn lmm qmmlaD Innlmmlr_wl mnl 73=)

lal lmm JDEI lm&] lma!n&du&tmnl @an

CPU: : Z80A. o = I I—To Sharp Electronics (UK} Ltd _l
ROM: Monitor 4K byte ROM. .1 Home Computer Division,
Character generator 4K byte ROM. . 1 Sharp House, Thorp Road, Newton Heath,
BRAM: 64K byte D-RAM 8 Manchester M10 9BE. Tel: 061 -205 2333
_ AKbyteV-RAM. . 2 | Please send me details of the Sharp MZ700.
1/0 bus: Expansion 1/0 bus 1 Nate
Additional printer 1/0 bus 1 Ad — —
Cassette READ/WRITE terminals. . 2 dress — ———
Joystick terminals 2

RGB I\/IONITOR/VIDEO MONITOR/RF OUTPUTS

COMPATIS, .

The world of f

SHARP

where greatideas cometolife.

Look for this logo on
software denoting

| I
| |
| |
| |
| |
=== ' |
iy |
| |
| |
: I
Sharp Compatible Software. |

- L
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The signofa gooddisk.

Whenyou see Whenyousee
thisonadisk,it  this onthe boxit
means top-quality  means youre

computermedia. gettingitforless.

With so much money and valuable data tied up in your computer, small business
system or word processor, it doesn't pay to go for low prices on your computer media
at the expense of quality.
Except when you can buy ultra-reliable top quality and save money into the bargain-
with BASF FlexyDisks, available as ‘10 for the price of 9' for a limited period only.
Existing BASF FlexyDisk users swear by their quality, reliability and long-life data
protection, summed up by the new Qualimetric symbol. And that's why they
are certain to be first in the queue to snap
up available supplies at such a saving. T
Consult the list for your nearest BASF ©% BASF
FlexyDisk Dealer. Before stocks run out.

E BASF ++ Flex isl;‘ @ BASF
&FlexyDisk ==

® Circle No. 126
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LONDON AND HOME COUNTIES;

Data Efficiency Limited

Maxted Road, Maylands Avenue
Hemel Hempstead, Herts HP2 7LE
0442 60155

Data Media Sarvices

Unit9

Ashford Industrlal Estate

Shield Road

Ashford, Middlesex TW15 1AV
0784247341

AWS Computer Supplies
57 Surbiton Road, Kingston, Surrey
01-541 1188

Computer Accessories Ltd
10 Barley Mow Passage
Chiswick, London W4 4PH
01-994 6477

Computatorm
4 Merivale Road, Harrow, Middlesex
01-423 5005

Data Processing Accessorles

Unit 66, Bearbrook Industrial Estate
Rabans Lane, Aylesbury, Bucks
0296 24411

Essex Data Product

17 Guithavon Street, Witham, Essex
0376 518629

Northamber

3 Dawes Court, Esher, Surrey
037268311

Pete and Pam Computars

103 Blegborough Road, London SW16
01-769 1022

Mediatile

B6/96 Garratt Lane, London SW18
01-870 7986

MIDLANDS:

CCS Medin

277a Woodborough Road
Nottingham NG3 4ST
0602 620979

Frank Groome Group of Companies
Nottingham 0602 301633

Brigg 0652 54866

Coventry 0203 613417

Leeds 0532 771181

Leicester 0533 556479

Lincoln 0522 36984

Geest Computer Services
Garr Road industrial Estate
Peterborough, 073351231

Stratton St Margarel

Swindon, 0793 827727

GBH Data Services

Dumtries Chambers

91 St Mary Street, CardIff CF11JY
0222 25653

Landscape Computer Sarvices
East Field House

Woodhall Spa, Lincolnshire
0526 53560

Regent Paper

657 Melton Road, Thurmaston
Leicester LE4 8EG

0533 695952

Stryder Publishing
PO Box 167, Sutton
Norwlch NR12 SRS
0692 82011

Trade Data {Trade Enquiries Only}
449 lliffe Avenue, Qadby, Leicester
0533712378

NORTH WEST:

Pete and Pam Computers

New Hall Hey Road, Rawtenstall
Flossendale, Lancashire

0706 212321

Broker Forms

214 Manchester Road, Warrington
0925 34440

National Micro Centres:
wilmslow 0625 530891
Slackport 061 480 0539

YORKSHIRE

Tandberg

Elland Road, Leeds
0532774844

SYSTEM

12 Collegiate Crescent
Sheffield, S10 2BA
0742682321

NORTH EAST:

DP Suppliss

St Andrews House, Westfield Terrace
Gateshead, Tyng & Wear
0832 785068
SCOTLAND:

Excel Data

Clydebank Business Park
Clydebank, Glasgow G&1 1JA
0419527878

Tait Components

973 Sauchlehall Street, Glasgow
0413399959

Tullis Neill

Paggy’s Mill, Mayfield
Dalkeith EH22 4AD
0316636691
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STEMMOS

the

dBASE1I

experts

TEMMOS are one of Britain's
leading software houses
and specialists in dBase ||

TEMMOS offer a helpline for
dBase Il users

TEMMOS wrote Autocode I
ﬁiﬂ the only intelligent
program generator
for dBase |

TEMMOS hold monthly
seminars in the heart of
London on dBase Il

— An opportunity for anyone from
engineer to businessman to write their
own microcomputer program.

— And for the programmer the chance
to write programs in a fraction of the
time.

Seminars:
7, 8,9, Nov. 5, 6, 7, Dec. 10, 17, Jan.

STEMMOS
The Key to
successful
software

Please send me more information on:

dBase || 3
Autocode | =
dBase Il User seminars =1

Name:
Company:

Address:

STEMMOS LTD

199 Uxbridge Road,
London W12,

Tel: 01-740 9444 Telex 893003 STEMOS G

it ° Aahton Tatg Amtocode I* Birmmon Lid

[@ioE 1| ABASE I

—
=
L S—
—
B —
ocC
STEVMOS
v
pm—(
e
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STEMMOS

B
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TENSOR Computers have been helping to run
British industry for years! Unlike other
microcomputers, the TENSOR is a complete range
of hardware and software products;

from fibre optic Local Area Networks or
Programmable Process Controllers, to COBOL
based business packages and industrial software
for factories.

T4000 Dual 5.25 floppy disk moduie (2x400k)
T4001 Single 5.25 floppy disk module (400k)
T4003 Dual 8" floppy disk module (500k)
T4004 Single 8" tloppy disk module (250k)
T4012 5 MB hard disk unit

T4013 10 MB hard disk unit

T4014 20 MB hard disk unit

T4015 40 MB hard disk unit

T4016 80 MB hard disk unit

14020 Mini winchester controller

T4030 Cartridge tape backup unit

T4050 Micro cassette unit

T6000 64k S100 computer Z80 based
T6001 64k S100 computer 8086 based
T8021 Local Area Network controller
T8000 S100 Z80 processor card

T8001 $100 process control 1/0 board
T8002 $100 64k memory card

T8003 S100 CRT and video controller
T8005 S100 industrial keyboard encoder
T8009 S100 6 slot motherboard

T8013 S100 proximity switch detector
T8022 S100 serial comms board

T802% S100 floppy and hard disk controller
T8031 S100 80 way I/0 board

T8037 S100 8086 processor board

78038 S100 16 bit 128k memory board
T803% $100 16 bit floppy and hard disk controller
T8041 5100 Ethernet controller

T8054 5100 11 slot motherboard

T8055 S100 timer/interupt beard

T8071 S100 Z80 64k computer+ 110

T1000 Stainless steel data collection node

79101 Data coliection terminal

T9900 Data logging terminal

T9103 Time and attendance terminat

T9002 Bar code reading computer

79102 280 based programmable controiler

T9000 2732/2764 EPROM burner

T8100 Fibre optic transiever

T8106 10 way fibre optic controller

T8070 Z80 single board industrial contraller

78072 Industrial data logger with cassette

T8063 8 way TRIAC controller

T8025 4 digit thumbled LED display unit

T8027 Sclenoid Operated Valve controller

SP1120¢ Multibus speech computer

PR2000 Unlimited text-to-speech computer

P500 Nominal ledger package (COBOL)

P501 Sales Ledger package (COBOL)

P502 Purchase ledger package (COBOL}

P504 Fixed assets package (COBOL)

P505 Project management package (COBOL)
PS06 Payroll, SSP and personnel package (COBOL.
P100 Computerised manufacturing package (COB L)
P102 Finished goods stock control package OBOL)
P105 Shop floor documentation package (COBOL)

All of the above products are designed, built and
maintained by Modus Systems Ltd. Modus would

like to instalf a TENSOR computer in your business
or factory. Call us today, maybe we can help you!

MCDUS
SYSTEMS
LMITED

Governmenl Reg 1 Micre Computer G |

MAPCON Na 508

Park Drive, Baldock, Herts, SG7 6EW
Telephone Hitchin (0462) 894848(4 lines)

Telex 825058 Modus G

A member of the Briish Microcompuler Manufacturers Group.
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TWIN-DRIVE
COMPUTER SYSTEM

FROM ONLY

Series are

beautifully housed

in a low profile brown/
beige metal case.

Now MICRONIX smashes the price barrier of Professional Systems — 100%
British designed and built. No frills, no gimmicks, no forced purchase of unwanted
software at hidden cost! Our low, low system cost gives you freedom to choose
and buy software 1o suit your requirement and still save money! Four models to
choose from and a massive 21 Mbyte Hard disk Subsystem is also available.
Based on the versatile MICRONIX 80HD Single Board Micro all models have @ " — ol
Z80A MHz GPU @ 64k (expandable to 128k) RAM @ 24 x 80 VDU @ Floppy Disk Bomdcage - DY < Fonggd ,"'"” A
Controller ® SASI Hard Disk Interface ® Real Time Clock/Calendar with battery : 1 : g
back-up ® Two RS232¢ Ports ® Two Parallel 170 @ Buffered BUS @ ASCII Parallel
Keyboard Port ® Composite Video @ CP/M compatible Operating System. Just
add aterminal or video monitor and a keyboard (optionally available) and you are
in business!

LOOK AT THESE PRICES! The heart of the system — MICRONIX 80HD Single

MODEL MX400: MODEL MX1600: Board Micro — also available separafely

Ok TWiN 5% SYSTEM.....onty £799 160K TWIN 5’ SYSTEM......only £999

MODEL MXB0D: MODEL MX2400:

MODEL MKBO0:  STEM.......onty £899 2400k TwiN 5 svstem...onty £1,199 _
KEYBOARD: 102 Key Low Profile ASCI

Keyboard only £125
(£5 carriage)

HARD DISK: Mass Storage Hard Disk

Sub-systems complete with Software and

ready to plug into any MX System above:

Model MX 115HD 11.5 Mbyte Hard Disk only

£1,250

Model MX216HD 21.6 Mbyle Hard Disk only
t £1,399

All prices are exclusive of carriage {215 per

System) and VAT.

Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex 295173 VILORD G

@ Circle No. 220

PRACTICAL COMPUTING December 1983 55



Com

uter

‘Wembley Conference Centre March 13-15
Open 09.30-17.00 daily

If you want to talk to buyers then ‘The Computer Trade
Show '84'is the certain way of reaching an audience of the
highest quality. Only bona fide trade visitors are admitted to the
show and at the last exhibition 3,653 trade buyers came to ‘The
Computer Trade Show". Such people are serious business
buyers, with 41 per cent of 1983 visitors involved in computer/
WP systems distribution and 25 per cent looking for OEM
equipment for systems integration,

This impressive audience attends 'The Computer Trade
Show' because of the guaranteed quality of the show. Held near
the centre of London at the modemn Wembley Conference Centre
with its sophisticated businesslike atmosphere, it is staged by the
country’s largest exhibition organiser, Reed Exhibitions, Sponsors
of the show are '‘Computer Weekly', ‘Systerns Intemational’,
‘Software’, 'Practical Computing’ and 'Micro Business'.

A prestigious conference programme held in conjunction
with the show is certain to attract wide media coverage and
professional visitors of a high calibre. With important industry
issues discussed in depth, the conference will be the talking point
of the year in the trade. For further information contact Christine
Jones. Tel. 01-643 8040.

Reed Exhibitions has organised an impressive promoticnal
programme for 'The Computer Trade Show '84' with direct
mailings to selected visitors to the COMPEC series of exhibitions
and to the entire dirculation of the sponsoring magazines.
Editorial previews of the exhibition in the sponsoring joumals will
ensure that interest in the show is at its height in the crudal period

Just prior to ‘The Computer Trade Show ‘84’

56

With this kind of backing it is no wonder that an important
number of computer companies, like Digital Equipment
Company, Perkin Eimer, Kode, Norsk Data, General Automation,
Rediffusion, Geveke, Newbury Data and Multicomputer, have
already booked stand and space at the show. So if you warnt to
be sure of meeting thousands of business buyers with bulk
purchase at the forefront of their minds you must reserve your
stand space at ‘The Computer Trade Show '84' by clipping the
coupon below, or better still phone Gillian Johnson on
01-661 3125 NOW!

— — ——— — —— .

| am Interested in exhibiting a
‘The Computer Trade Show ‘84
Please send further information (0
I am interested in visiting, Please send e a
I visitor registration Jeaflet, )

Mame __ __

“,“ Position

Company_

| Address

Telephone Mo,

Returmn coupon 1o
Gillian Johnson, Exhibition Sales Department, Electrical/Electronic Press,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS,
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APERFORMANCE AND
PRICE BREAKTHROUGH IN

APPLE L & lle
HARD DISC STORAGE

High Performance AID hard disc systems of 5-20 megabyte
capacities, specifically designed for use with the Apple, are now
available running under DOS, CP/M & Pascal. The units cold boot and
throughput speeds are really impressive. If you want to leave others ‘
standing, try our fast DOS option! |

The range features the 5+5 and 10+10 drives which enable you to LOW PRICE ‘
configure half the drive as primary and half as secondary storage for ease
of archiving. 5Mb £990

The systems have been designed around the concepts of data |

reliability and convelnie}rllce of operation. A , 10Mb £12 70
They are simply the most competitive ard discs on the market. 5o

why pay more forless. 20Mb £1490

e —— e R R

; All plrices telax-VAT. 8
o o = T A, Appleis the registere
interface N l ( technology trade mark of AppleInc.
DEALER ENQUIRIES

e e —————)
; I WELCOME
INTEC, 41A-45, Knight's Hill, West Norwood. London, SE27 01-761 5999 Tix: 8813271 GECOMS G
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Meet thef

Minstrel +- TurboDOS

the marriage of reliability and versatility

Minstrel

The Minstrel is an exciting new British
micro-computer and offers Winchester-
Dased systems at fantastically low prices.
The range extends from single-floppy single-
user CF/M systems right up to a 68000-based
model and includes an 8086-based range.

The Minstrel is compatible with the North
Star Horizon and offers a superior alternative
at a much better price.

There is a network of Minstrel dealers in
the UK and Europe. Contact us for the name
of your local dealer. Dealer enquiries invited.

$100 bus

The amazing versatility of the Minstrel is
due to the bus used: the S100 bus. This bus
system is not only future-proof—the future is
created on the S100 bus. Every major micro-
computer development appears first on the
5100 bus. Now over 150 manufacturers
make S100 products and their combined
range approaches 1000 boards.

HMSystems

Hotel MicroSystems
Limited

69 Loudoun Road, London N\¥/8 0DQ
national 013288737

international  +441 328 8737

telex 266828



One machine —
eight computers

Yes! inside the Minstrel micro-
computer illustrated there are actuailly
8 Z80A single-board computers. One
is dedicated to each user of the system
resulting in astonishing performance.
A ninth processor controls central disk
storage and printers.

TurboDOS provides sophisticated
spooling for multiple printers, supports
1000Mb disk drives and 128Mb files,
and employs powerful disk buffering
technigues.
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TurboDOS*

CP/M COMPATIBLE MULTI-USER
OPERATING SYSTEM

TurboDOS is a popular high-performance
multi-processor operating system. Each user
has their own slave processor board
{ilustrated above). TurboDOS systems have
been shown to out-perform mini-computers
in the DEC PDP11/34 class at a fraction of
the hardware cost.

TurboDOS is compatible with CP/M, the
industry standard operating system, which
means you have access to a vast range of
off-the-shelf software.

The next development to TurboDOS on
the Minstrel allows you to connect systems
together via a Local Area Network.

ASTONISHING PRICES!

Minstrel with two 400Kb floppy drives £1790.

With 1 400Kb drive and 5Mb Winchester £2615.

A sample 2-user A sample 5-user

TurboDOS system TurboDQS system

including: including:

Minstrel Minstrel

1 800Kb floppy 1 800Kb floppy

1 5Mb Winchester 1 20Mb Winchester

2 slave processor 5 slave processor cards
cards 5 KDS7362 VDUs {illus}

2 KDS7362 VDU's 1 Epson printer ‘
(illus) 1 OKI 84 printer

1 Epson printer

TurboDOS is a registered Trade Mark of Software ,2000,7mc.



oeripherals

one stop shoppi

Getit together
fromone
manufacturer

The QumeTTiak 142; high data reliability, The recipe for quality peripherals from Qume
trigimballed head, low cost, half height blends the QumeTiak 142 floppy disk drive and the
54in. floppydisk drive . . . QVT range of video terminals with the Sprint 11 Plus
The new QVT range; ergonomically designed ~ Printers to satisfy all the needs of the discerning
emulating video terminals . . . system builder who d;mands qughty, capaciy,

The Sprint 11 Plus; legendary print quality, ?r:(l)l;bél:]tg:}? (;j aestlg{fhirEgonomlc e ol
operator-exchangeable interface, daisywheel p-.- :

printers. . .

Ask your nearest Authorised Distributor for further details
or’phone or write Steve Hammond at Qume (UK).

Qume.

Qume (UK) Limited,
Bridgewater Close, Reading, Berkshire RG31JT.
Tel: Reading (0734) 584646. Telex: 849706

ABritish Company of ITT



| QUME |

Distributor Network
UK and Ireland

- P=Printers. V=Video Terminals.
1 M=Disk Drives.

P¥ Access Data Communications Lid
Unit 17 Eskdale Road
| Uxbridge Industrial Estate
Uxbridge, Middlesex LBB2RT.
| “lel: 0895 59781

PV Alphatech Computer Systems Ll
Marlow Road, Bourne End
Buckinghamshire SL8 SSP. Tel: 16285 25237

i1 PV Bytech Lad

i Unit 57 Suttons Industnal Park

London Rouad, Farley

Reading, Berkshire RG6 1AZ. Tel: 073461037

PV Daisy Terminals |.ud
Bridge Road
Havwards Heath, West Susses RF 61U A
Tel: 0444 457546

PV Datac Ltd
| “Tudor Road, Altrincham
‘ Cheshire WAL 5 TN, Tel: 061 941 2361

M Euro Elcctronics Lid
‘Twyman House, 31 Camden Road
London NW1 IYE. "Tel: 01-267 3416

P Facit Daw Products
Maidstone Road
Rochester, Kent ME | 30N Tel: 0634 404721

Y Northamber L.td
Sandown Industrial Estate
Mill Road. Esher, Surrey KT1090A
Tel: 0372 68311

PV ISG Data Sales Led
Unit § Wellington Industrial Estate
Basingstoke Road, Spencers Wood
Reading, Berkshire RG7 1AW,

| ‘Tel: 0734 BR4666

il ¥ RT.S. Technology Ld. {Unit 12)

[ St. Pancras Commervial Centre
63 Prate Street. London NW1 OBY,
| Tel: 01-267 7541

PV Teleprinter EquipmentLid
Akeman Street
“Tring, Hertfordshire HP23 64,
Tel: 0442824011

Printwheels and Ribbons

ISA Lad (Master Distributan
80-84 Thornton Road

Bradford, Yorks.

‘Tel: 0274 306787 & 01-992°34 iy

Facit Data Products
waidstone Road
Ruchester, Kent. Tel: Un34 401721

Kores Nordic (GB) Lid
West Road. Templeficlds i
Harlow. Essex. Tel: 0279 20411

Willis Com puter Supplies Ltd

P.O. Box 10, South Mill Road
Bishop's Stortford. Herts CN23 31N,
“Tel: 0279 506491

Srylographic Services Lird
40 Watling Street, Radleu
Herns WD7 INN. Tel: 092764585

Disco Carbon & Ribbon Supplies l.d

70 Clober Road, Milngavie
Glasgow (562 75S. Tel: 041956 1134

Willis Computer Supplies (Ircland) Lid
15 Windsor terrace, Dun Laoghaie
i Co. Dublin, Ireland. Tel: 0001801470

ume.

Qume (UK) Limited,
Bridgewater Close, Reading, Berkshire RG3 1JT.
Tel: Reading (0734) 584646. Telex: 849706

A British Company of ITT
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BLOPROM-81

A uniquely sophisticated

EPROM -
PROGRAMMER . .

In use at various labs incl. Sinclair Research

Eprom programmer for the 2516, 27XX single supply lanilies. ycs.
even the 27128 from Intel. Cheek, Read, Program 4 Verity all or
part ol Eprom.

So immensely user friendly you’ll hardly need the manual. Designed for
the beginner but includes a single key entry route for the profes-
sional. Supplied as firmware, the m/¢ driver routine alone is worth
more than the price of BLOPROM-81. No Personality Cards or
other additions, just a ZX81. Scveral inbuill safety features. On-
board Vpp generation. 28pin Z1F socket. Cabled connector and ex-
tender plug. ABS case.

Note: Can provide up 1o 36 inputs or 40 outpuls asan 170 £79.95

] NEW IN CMOS MEMIC 1.2
1 A 4KB 25