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INTRODUCE

Their new range of equipment supporting various major
microcomputers.

. . .1 ..y 32" Microcube 5 and 10 megabyte.
............................................................ ‘§%'" Microcube 21 and 42 megabyte.
.................... weiiveievevewe...PC-LINK — The ICE Low Cost Networking System.
............................................... .....Datavault — Fast Tape Streamer Back Up.
.......................... Combination 21 and 42 megabytes with Integral streamer.

All ICE products carry a full 12 months on site warranty
against manufacturing defects or component failure.

*If any ICE equipment fails we guarantee an engineer will attend
your premises within 24 hours ensuring minimum downtime.

For further information regarding the above system or any other ICE subsystems please contact
our Sales Department on Ashford, Middlesex (07842) 47271/47171.

ICE Limited, Littleton House, Littleton Road, Ashford, Middiesex, TW15 1UU.
Tel: Ashford (07842)47271/47171 Telex: 8952042 (ICELTD G)  *Excluding customer misuse or incorrect application
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YEAR AWARDS, 1983 1 3 ORIC GAMES Free software for Apple,
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some of the latest offerings for
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Danielle Bernstein hits

| back at microcomputing chauvinist

piggery.




|f the number of computer systems

on the market leaves you totally

bewildered, we don’t blame you.
And that’s not your only

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

problem. If you are not very
careful, the system you buy
today could well be obsolete

\

tomorrow. That’s how fast ‘ meet your needs. The
computer technology is Communicator offers the
progressing. c. facility to enhance and upgrade

—
—

But take heart. There is existing models to take account

one computer system that of new applications.

won’t become obsolete. Comart have also met the
Because it is modular in stringent CCTA requirements.
concept it can be expanded Which means we are Al.

In short, Comart Communicator
systems can keep pace with
both progress and innovation.
Sodon’t get bogged down
with obsolete equipment.
Contact your Comart dealer
for ademonstration now.

The Comart Communicator. One computer
system that won’t sink into obsolescence.

COMART COMMUNICATOR SPECIFICATIONS

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. -

——

What’s more, it’s British. 20 models and including single

& = : CP100Series Systems  CP1000 Scrics Systems
At any one of the addresses user, multi-user and multi- Rz F O i Wiaied
emory. e e
Storage 390K or 790K byre diskettes 390K or 790K byte diskertes

processing systems.

To become technical for a
moment, there’s achoice of 8 or 16
bit processors, up to 1 megabyte of
RAM and a wide range of floppy
and hard disk storage capacities and

add on modules.

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
compatible, fully expandable
microcomputer systems, covering

5Mor20Mbytcharddisks  5M or 20M byte hard disks
Operating Systems:  CP/M, MP/M11 & CPNET, CP/M86,MPiM86
Multi-processor, |05 users 1 to8users
Features common to both CP100 & CP1000 Series Systems.
Keyboard/Display: 105 Key, detached 14 green screen, swiveliilt,
Expanston: laternal-5100 cards, frame communications & protocols,
Expansion: External 48" floppy & hacd disks.

CPiM, MPIM11, CPIM86, MP/M 86 & CT/Net are trademarks of Dygat| Research fnc
Z80A isa trademark of Zilog Corp. MS-DOSis e trademark of Microsoft Corp. Comart
and the Comart logo ate trademarks of Comart Ll

comart

Comart Limited, Little End Road, Eaton Socon,
St. Neots, Huntingdon, Cambridgeshire PE193]G.
Tel: (0480) 215005. Telex: 32514 Comart G

Comart Group of Companies

A member of the

COMART COMMUNICATOR UK DEALERS

BELFAST CHANNELISLANDS EDINBURGH
Cardiac Services Bell Data Systems Holdenc Microsystems
Tel: 0232625566 Tel: 0481 26662 Tel:031-557 4060
BIRMINGHAM COILCHESTER GLASGOW

The Byteshop Eurotec Consultants The Byteshop Jarogate

Tel: 021-622 3165 Tel: 0206 72538 Tel: 041-221 8202 Tel: 01:671 6321
CAMBRIDGE DONCASTER GLENROTHES LONDON SWé6
i Spot Computers Computer Services Scotland Datafit

Tel: 030225159 Tel: 0592773710 Tel:01-3856141
DUBLIN(EIRE) LEEDS LONDONNW1
Lendac Data Systems The Byteshop
Tel: 0001 710226

WATFORD

Lux Computing Services
Tel: 0703334711 Tel: 092347367
STOCKPORT WILMSLOW

Alpha Business Computers  Holdene

Tel: 0614777799 Tel: 0625 529486
SWINDON WORTHING

Great Western Computing Ace Computing Services
Tel:0734 667663 Tel: 0793485517 Tel: 0903 35411
SHEFFIELD TORQUAY

Hallam Computer Systems  Conosil

Tel: 0742663125 Tel: 080324311

SOUTHAMPTON
The Byteshop

LONDONEC4
Zyga! Dynamics
Tel: 01-248 4883
LONDONSW2

MANCHESTER
The Byteshop
Tel:061-236 4737

ABERDEEN
Granite Chips

Tel: 0224 22520
BEDFORD
Remdex-Bradley
Tel:0234 68581
BEDS (AMPTHILL)
M_.E. Marketing

Tel: 0525 404262
BEACONSFIELD
Proton Computer Services  Westcom

Tel: 04946 4910 Tel: 0480 217217

NOTTINGHAM
The Byteshop
Tel: 060240576
READING
M.E. Electronics

Hi-Tek
Tel: 0954 81931
CAMBS (ST NEOTS)

Holdene
Tel: 0532459459 Tel: 01-387 0505
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Editorial=—=

Two lost
generations

IT WAS ONCE jokingly suggested by the
Economist that the sunrise industries are called
that because they rise in Britain, settle in
America and make money in Japan. The jest is
about to come true again.

Many of the most exciting developments in
computing are currently taking place in the U.K.
At the University of Edinburgh, Donald Michie,
Professor of Machine Intelligence, is leading a
team doing important research into artificial
intelligence — software that learns and that
manufactures knowledge.

Meanwhile, in South Wales, lan Barron, head
of semiconductor manufacturer Inmos, has
announced the transputer. This revolutionary
32-bit computer-on-a-chip appears to offer
computing power tens or hundreds of times
greater than current large-scale integrated
circuits. And it can directly address 4,000Mbyte
of main memory.

The British government appears inordinately
proud of having backed Inmos to the tune of
£100 million, most of which was spent getting
64K RAM chips into production. It is now
looking for commercial backers to continue the
transputer research. We have no idea how much
has been invested in Michie’s work, but the sum
is probably even more trivial. U.K. research into
Al has certainly lost a significant number of
people to the U.S., due partly to lack of support.

The situation in Europe is even more
depressing. There was an initial burst of
enthusiasm, leading to the members of the EEC
agreeing on the Esprit fifth-generation project.
The original plan was to spend £450 million over
five years. The French suggested £250 million.
The British and West Germans said sorry, can’t
afford any money at all — unless the Common
Agricultural Policy is altered to their benefit.

Now £450 million over five years is £90
million per year. Split equally between 10

countries, that would be £9 million a year — so
small an amount of money as to be trivial in
international terms.

1t contrasts markedly with the £1,000 million
so far poured into British Leyland, or the huge
amounts which are currently used to prop up
steel industries in Europe. Fortune magazine
records that during the last financial year, just a
dozen European state-owned industries lost,
between them, some £4,000 billion. In every
case, the bill was picked up by taxpayers.

This is not a party-political argument.
Governments of every colour and persuasion are
in practice united in two things. First, they will
not allow yesterday’s bankrupt industries to
collapse, because of the immediate effects on
employment and on other industries. Second,
they are obliged to pay for fundamental research
into tomorrow’s industries from the public
purse, because private companies in Europe,
with the honorable exception of Philips, cannot
or will not afford it.

The fact is that no European company has a
significant share of the world market in
microcomputers of the present generation.
Therefore it is unrealistic to expect Europe to be
competitive in making the next generation of
computers if government support for the project
is on a par with, say, London Transport’s petty
cash.

However, a lot could be achieved with just a
small percentage of the billions pumped ashore
as North Sea oil, or a percentage of the £4 billion
to be raised by flogging off part of British
Telecom. We all applaud Kenneth Baker’s
efforts to promote information technology, and
the subsidies which help put British micros into
British schools. But when the kids who benefit
finally arrive on the job market, in five to 15
years time, will there still be a British micro-
computer industry for them to work with? [J
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Although delivered only in September, the
advantages of the Pet are already becoming
apparent. In the first place, it allows Basic to be
taught without recourse to the terminal; and by
connecting it to a television set, it can be used for
demonstrations to a full-sized class.

Green also appreciates the mobility provided by
having the whole package in a single unit. He is
keen to spread the gospel of computing to other
departments in the school, but so far has met with
little success. One reason, admittedly, was the
difficulty of finding programs, but the main ones
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were the problems of educating the staff and of
getting the class to the computer.

The Pet clearly has created much more
enthusiasm. Already, staff can be found in the
computer room at lunch-time, taking lessons in
computing from the pupiis. Green is stili short of
software — at present he is adapting some of the
programs from the Computers in the Curricutum
course to run on the Pet, but what littie is
available is finding a ready market.

Practical Computing, Volume 2 issue 1
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- COMPLETE PACKAGE
FOR SPECTRUM
OR BBC MICRO

=—"Add on the
printer thatadds up to

less than £230

A Seikosha GP100A Printer. Plus the correct The GP100A comes with a full graphics
interface’, cable and software for either a capability.
Spectrum or BBC Micro. All at a price that adds up Apply immediately
tojust £229.95 inc. VAT You can buy the Seikosha GP100A Printer at
For a superb combination of economy and any of our dealers throughout the country. For
reliability, this package is unbeatable. the address of the one nearest you, phone this

Full hi bili number without delay:
e crporuscsanaartian. (0034 419914 DIRG

paper, and prints in an 80 column dot matrix .
format. Printing speed is 50 characters a second Cenconics paralelmeerzce sssuppied s [BUSINESS

dard, uni 1RS232 ed for
(180 x 7 dots/sec). use withsinctair Microdeve. Pleasespectty,  [WUACHINES

DRG Business Machines. Unit 13/14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, BS24 9DN

[ = e e s e e e - — — — — — — — — — — — — — — 1

I Please send me further details of the Seikosha GP100A Printer, and the name of my nearest stockist. |

I Iam particularly interested in Spectruml:] BBC Micro!___l |

I Name I
Address

|
® Circle No. 103

6 PRACTICAL COMPUTING January 1984




—Feedback=——

Staying
alive

I WAS INTERESTED in the editorial on page S of your
November 1983 issue, where you emphasise the importance
to the market of systems costing around £1,000 suitable for
home, education, games and small-business applications.
You are no doubt right, judging from various moves by those
who ought to know, but I would like to put the cause against
such a trend mixing up home and business when they shouid
be kept separate.

The microprocessor has opened up the use of computers to
a very large number of self-employed one-man enterprises,
small businesses and small self-contained departments of
large firms, all of whom were beforehand barred from
benefiting from computers by the prohibitive costs of
mainframes, minis and computer-service firms. It has
become possible to provide for about £2,000 what is needed:
a sturdy and reliable system including dual-floppy drives for
speed and security, back-up, a printer, a monochrome screen
with high resolution to cope with 80-character lines, and -a
modest collection of application software for accounting,
stock control and occasional word processing. The ACT
Sirius and the IBM PC are examples of such systems.

Clients are prepared to pay the odd extra £100 in return for
reliability, but they are not interested in colour, graphics and
sound for games except, perhaps, when the boss is not
around. The important point to note in these £2,000 systems
is that most of the cost is for the screen and electromechanical
items -such as the disc drives and printer. Large cost
reductions in the microprocessor, RAM and ROM will not
make much difference.

The home-micro scene is very different and very exciting.

First, there is the question of sheer numbers. For every £2,000
personal computer sold for small-business applications there
are several hundreds sold to homes. This market is extremely
sensitive to prices, especially at entry level. For a beginner the
relative advantages of the BBC Micro, £400, to the ZX-81,
£40, is very theoretical. Once bitten he/she will quickly
progress to the more advanced systems but will still be within
£200 to £300 range, and nowhere near the £1,000 you
mention. Reliability is not so essential. Taking the computer
away for repair for a week or two does not create such chaos
as in a business.

Another unexpected characteristic of the home market is
its close affinity to education, especially at very elementary
levels. The therapeutic and educational values of arcade
games and their close affinity and adaptability to education
are often overlooked. This market is most exciting from the
technology point of view; by its sheer size it has brought
down dramatically the cost of colour, graphics and sound.
All this is, if anything, more challenging than the business
applications where a different kind of expertise is needed
rather than advanced technology. i

Here, then, is an opportunity for someone to recognise and
exploit the essential different between these two markets.
Most of the industry and the press do not. :

I M Khabeza,
London SE25.

The editor replies: The whole point of the micro is its
versatility. A single machine can cover home, games,
business, education and industrial control, hence the success
of the Apple II, the IBM PC and the BBC Model B. All the
latest and best business executive software uses and exploits
colour — even within WordStar. Thus the differences are fast
diminishing. IBM, Commodore, the BBC Model B with its
£400 Z-80 add-on and such companies as Advance are going
to wipe it out. Home computers remain cheap because of
what they leave out. Add a decent keyboard, £50, sound, £30,
joystick ports and cartridge interface, £20, Microdrive
interface, £50, and Centronics printer interface, £40, to the
cost of a 48K Spectrum, £130, and you might begin to wonder
if you should not have bought something else.

program disc since you only| the program disc can be| I get particularly annoyed by

Wordsquare

THANK YOU for publishing my

Wordsquare program on page

191 in the November issue.

Unfortunately I must point

there were two bugs in my

listing: both lines 1050 and 1290
should read

FORQ = 1 TO NW

R T Mann,

South Stoke,

Oxfordshire.

Easier
Multiplan

THE INSTRUCTION BOOK for
Multiplan recommends that you
put the program disc into A
when booting up. Once running
it is removed and replaced by
‘your current working data disc.
This seems a slightly obtuse way
of using the system though it
must be remembered that no
damage must befall the

have the one copy — plus the
master.

A slightly easier method is
possible. Set up your data discs
in the normal way by copying
on to them Command.Com,
Mp.Sys, Mp.Hlp, Autoexec.
Bat and any files you may need.
Then Copy on to these data
discs MP-80 and, if required,
MP-40 from your program disc.
These are the two files which are
supposed to be uncopyable: in
fact, they can be copied but do
not work after being copied a
second time.

To use Multiplan put your
data disc into drive A and the
program disc into drive B. Do
the three-fingered exercise Ctrl-
Alt-Del and the system boots
up. What appears to happen is
that when Multiplan finds the
corrupted copies of MP-80 and
MP-40 on A it looks elsewhere
for them. Finding them on B it
uses those and continues the
loading process. Once running,
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removed from drive B and

replaced by a back-up disc so

that every time you Transfer

Save you instinctively Save to B
as well.

John Lewis,

Oxford.

Lynx defence

I FOUND IT IRONIC that your
comment on page 141 on the
November 1983 issue *‘...
when the same idiocies appear
month after month gl
should appear in the same issue
as your comment on the Lynx.
It was obviously written a long
time ago by someone who did
not have much experience with
the machine.

stupid comments on the
position of the Return key. At
work, I wuse a variety of
keyboards with the Return key
in the conventional position and
find that the Lynx keyboard
layout is as good as any. This
comment is as relevent as a car
reviewer complaining about the
position of the reverse gear.

I admit I was surprised to find
only 14K for Basic, but this is no
worse than many others once
the video RAM is removed. At
least the figures for pixel
resolution and number of
colours always hold, unlike
most other micros in which one
goes down as the other goes up.

The main problems with the

{continued on next page)

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 from previous page)
Basic are the restriction to
single-character variables and
single-statement lines, which
makes programs difficult for
others to follow. It does,
however, have many excellent
features particularly for struc-
tured programming: Auto line
number and Renumber are
features which other micros do
not always have. Camputers
added many features to the
Basic in the extension ROM
supplied with the 96K version or
upgrade.

Scrolling is possible, and
writing to the screen can be
speeded up, although the
inexperienced user or
reviewer — may not have the
know how to do this. Don’t
think the Lynx is perfect, but
your review seems to criticise
the wrong things. Now the 96K
version is available, and it is
about time there was a decent
review of this machine, pre-
ferably by someone who is
familiar with it.

Kym Wilson,
West Byfleet,
Surrey.
The editor replies: At the time
of writing, the Lynx had almost
no software, no discs, no
joystick ports, a non-standard
Basic, a non-standard keyboard
and was more expensive than
machines with more memory
free to Basic, more software,
more languages, more peri-
pherals, better editing facilities,
a better keyboard and fewer
bugs. In our view the machine
finally stands or falls on the
ability of the 128K version to
offer a viable CP/M option. We
live in hope.

Commodore
plotting
SEVERAL readers have enquiried

about using the geometrical
plotting routines in my article in

the October issue on a
Commodore 64 micro-
computer. A plug-in ROM
cartridge called Simon’s Basic is
available from Commodore for
about £50. It includes graphics
commands such as Draw for
line drawing which should
enable easy interface to the
plotting routines.

However, should the cost
prove prohibitive, it is possible
to write one’s own line-plotting
routine in Basic provided that
the facility to write to individual
pixels on the screen is available.
I understand that this is possible
on the Commodore 64 using the
Poke command. Various
algorithms may be chosen but
perhaps the easiest to
implement in software is the
Simple DDA  algorithm. For
readers who are interested in
line-drawing algorithms and the
theory behind them, chapter 2
of Principles of Interactive
Computer Graphics by
Newman and Sproull, pub-
lished by McGraw-Hill, is
recommended.

A version of the Plot
interface routine using the
Simple DDA algorithm is
shown in the attached listing,
line 1000 onwards, together
with a test program to use it on
the Research Machines 380Z,
lines 10 to 110. Additional entry
points include Point at line
1040, which draws a single point
at position X,Y, followed by
Move at line 1060, which simply
moves the current position to
X,Y. The machine-dependent
code is on lines 1020 and 1050.
The code on these lines should
set the pixel at co-ordinates
INT(X1),INT(Y1) and
INT(X),INT(Y) respectively.
Note that the variables X1 and
Y1 are used to store the current
position and SO to S3 are scratch
variables used by Plot.

The disadvantage of writing a
line-drawing routine in Basic is
the slow speed of execution. The

main limiting factor in this case
is the For loop from lines 1018
to 1026. This may be speeded up
by putting it all on one line and
making S3 an integer variable if
possible.

I hope this proves to be use to
those readers who wish to use
the plotting routines on
machines with pixel but no line-
plotting facilities.

Jonathan Bowen,
Imperial College,
London SW7.

10 REM SIMPLE DDA DEMONSTRATION
20 REW (C) J.P.BOWEN 1983

30 GRAFH1

40 CALL"RESOLUTION",0,1

50 INPUT"Start position (X,Y)";X,Y
40 M=0

70 GOSUB1000

80 INPUT"End position
90 M=1

100 GOSUB1000

110 GOTOS50

1000 REM "PLOT",X,Y,M
1002 IF W=0 THEN 1040
1004 S0=ABS(X-X1)
1006 IF ABS(Y-Y1))S0O THEN 50=ARS(Y-Y1)
1008 IF INT(50+0,5)=0 THEN 1040

1010 S1=(X-X1)/50

1012 S2:(Y-Y1)/50

1014 X1=X140.5

1016 Y12Y140,5

1018 FOR §3=1 TO INT{S0+0.5}

1020 CALL"PLOT",X1,Y1,1

1022 %1=X1+451

1024 Y1=Y1452

1026 NEXT S3

1040 REM "POINT" ,X,Y

1050 CALL"PLOT" ,X,Y,1

1060 RER “MOVE" ,X,Y

1070 X1=X

1080 Yi=Y

1090 RETURN

For-Next not
so fast

AFTER READING John Hooper’s
article on page 103 of the
September issue on using a For
statement to get rid of Gotos, I
tried the listings on a 48K
Spectrum. In all cases the Goto
listing was three seconds faster
than the For-Next listing. I tried
them at the beginning and end
of a long program.

Another point of interest
occurred. If the listings were
added to the program after it
had run, and the listings started

(XY)73X,Y

Feedback——

with a Goto, they all took about
an extra 30 seconds. | assume
that the variable A used in the
test program was packed away
at the end of the variables list. In
any case [ was not able to detect
the ‘‘pace and panache’ that
John Hooper found.

L Shannon,
Hurstville,
Australia.
Goto For-
Next
Beginning 9 12
End 29 32

Time in seconds for running
John Hooper’s programs at
beglinning and end of a long
program.

Calculating
pi
IN THE OCTOBER issue, S
Mehew asked: ‘‘Does anybody
know what the exact value of =
is?”’ One exact mathematical
expression is
4 %X (1-—"h+YVs="+"%..)

This expression derives from a
Fourier of a particular saw-
tooth wave and could be used in
a very simple program to
calculate the value of n accurate
to any number of significant
figures.

Andrew Chugg,

Bristol.

THE EXPRESSION 4*ATN(1)
may be quick to write, but I am
sure that 355/113 is quicker to
evaluate, and it is an easy, close
approximation to = that is
correct to seven significant
figures. Very few applications
need more. All this is very old
stuff from fifth-century
China in fact. Those who want
10-figure accuracy without
using trig functions could try
SQRT(SQRT(9*9 + 19%19/22))
Terry Stancliffe,
London SW19. [

CoMpuTER ! —
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If your microcomputer job involves managing information, you’ll need a Compsofj'l)ata Managemé
System. It’s your guarantee that computerisation will be a success. / '_"' 4

Compsoft are world leaders when it comes to easy to use database programs. There is nothin-'g quite so

(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 keepmg
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. F]rg?n 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 oﬂ'_Delta. Both pregrams offer fast,
accurate and elegant database power for both first time computer users and professional syste esi

You owe it to yourself to know more. Either return the coupon toqus, or simply feEph{me
we’ll send you a complete guide to our versatile database programs — foday.

1BM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others

DMS is also available for Commodore computers..

Compsoft Limited
_Hallams Court

Company

genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA

~N

Shamley Green

Nr Guildford, Surrey Contact
England GU4 8QZ . Address

g‘— Telephone: Guildford (0483) 898545

e Telex: 859210 CMPSFT © p-

® Circle No. 104
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Personal and Profe

e N .

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

Please phone for the address of your nearest Dealer

|0 MEMOTECHLTD STATION LANE WITNEY OXON OX8 6BX TEL-0993-2977 TLX- 83372 MEMTEC G



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 easlly 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/0O port, 2400 Baud Cassette port,
separate TV and Video Monitor ports, 4 channel sound with hifl
output plus a dedicated cartridge port. Other standard

features include the Z80A processor running at 4MHz, real 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 available as an add-on ROM pack.

The 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 controller 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 51/4" Qume drives 500K unformatted, 347K formatted,

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 a trademark of Digital Research Inc.

VIEMOTECH

S M2

SERIES I
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We’re not just playing games...

BLOBBO SUPER MINEFIELD KILOPEDE
A fast maze chase with untold perils ~ You may have seen other Minefield  This one is very fast - its not easy to
and hazards. games but ours has tanks that lay get past level two.
invisible.mines, and spiders that are
TOADO very tricky to avoid. RADAR/SONAR
Get the toad back to his nest - but Eliminate submarines with a
don’t get run over or drown on the CONTINENTAL INVADERS combination of radar screen and
way. Classic arcade action, with all the sonar, very realistic.
features that make this game so
popular.

FLIGHT SIMULATOR

Take off, navigate and land your high
powered light aircraft. All the features
of true flight.

ALSO AVAILABLE:
RESCUE, BEAVER,
CONTINENTAL RAIDERS, PILE
UP, SIGNAL MAN and many more.

we mean business too.

MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE

Sophisticated and powerful, the All necessary features are included to  Sales and Purchase Ledgers, stock

professional spreadsheet program. give a powerful business tool. control, payroll — the complete
business system.

STRATEGY BOARD GAMES
CHESS, BACKGAMMON, OTHELLO, DRAUGHTS.

EDUCATION PROGRAMS
MATHS 1 PHYSICS I

The first two programs in a series of specially written software designed to
teach at the pace and level best suited to the user.

PROJECT PLANNER

Speaks for itself, and helps you achieve

deadlines efficiently and effectively.

|
—
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FORMER PRIME MINISTER
Harold Macmillan was present
alongside Sir Clive Sinclair at
the launch of a new range of
software jointly produced by
Macmillan Education and
Sinclair Research. This is just
one instance of a growing
involvement by established
publishing companies in
educational software, which is
sometimes aimed as much at
the home as at the school.

The initial Macmillan/
Sinclair list contains nine pro-
grams for the five-to-12 age
group designed to teach reading
skills and science concepts.
Running on the Spectrum, each
cassette costs £9.95. Details
from Sinclair Research,
Stanhope Road, Camberley,
Surrey GU15 3PS.

Cambridge University Press
is meanwhile teaming up with
Netherhall Schoo! in Cam-
bridge to produce a range of
more formal school-oriented
packages for the BBC Micro.
The first seven titles deal
among other things with map
skills, kinetic theory of heat

Education
software
becomes
respectable

and maths topics. Each pro-

gram, with teachers’ notes,
costs £13.95 at the discounted
educational price. Details from

Cambridge University Press.
The Edinburgh Building,
Shaftesbury Road, Cambridge
CB2 2RU.

——

Microsoft
moves

MICROSOFT is no longer at the
address we gave in our review
of Microsoft Word in last
month’s Practical Computing.
The new address is Piper
House, Hatch Lane, Windsor,
Berkshire. Telephone: (07535)
599s51.

Research
Machines’
schools offer

RESEARCH MACHINES LIMITED
is offering free or low-cost soft-
ware collections to school and
college users of its Chain net-
work system and the 380Z and
480Z micros.

Schools buying or already
using the Chain network
system get WordStar, Logo,
the Touch’N’Go typing tutor,
the Telesoftware viewdata
package, Pascal and six other
packages completely free. Col-
leges with Chain networks get
the same bundle plus
Microfocus Cobol, Fortran
and Multiplan for an all-in
price of £395. According to
Research Machines the schools’

collection is worth £1,800,
while the list price of the col-
leges’ bundle is £2,500.

Stand-alone users of 380Z or
480Z disc-based systems are
not forgotten, with a choice of
two reduced-cost bundles.
Bundle A costs £39 and con-
tains Logo, Touch’N’Go, the
Quest database and Word, a
straightforward word pro-
cessor. Bundle B costs £95 and
contains Pascal, Telesoftware,
the Sir bibliographic teaching
package, a text editor and
assembler. These stand-alone
offers are also available to non-
users.

The company says it has
negotiated these special deals
with software suppliers in
recognition of the difficulty
schools and colleges are finding
in raising the money to buy
software. Educational estab-
lishments increasingly want to
provide students with the
experience of using real com-
mercial software, but they
seem to be funded on the
assumption that software
comes out of thin air.

More details from Research
Machines Ltd, Mill Street, Ox-
ford OX2 OBW. Telephone
(0865) 249866.

Trace Your Roots
With Your Micro and

Family Roots is a comprehensive genealogy package running on
the Apple 1l, tle and IBM PC. It costs £149. Details from Pete &
Pam Computers, New Hall Hey Road, Rossendale, Lancashire
BB4 6JG. Telephone: (0706) 212321.
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Software

|shorts

@ Superfile 16. This is the
16-bit version of the popular
if slightly idiosyncratic data-

{ base program designed by

Peter Laurie, former editor

| of Practical Computing.

Superfile 16 is for the IBM
PC and other 16-bit
machines running under
CP/M-86. Details from
Southdata Ltd, 166
Portabello Road, London
W11 2EB. Telephone:
01-727 7564.

@ Information retrieval. -
Headline is a software
package designed to allow
CP/M, CP/M-86 or MS-
DOS users to connect up to
mainframe computers and
public networks. It emulates
a standard Teletype terminal
and is particularly suited for
use with on-line inform-
ation-retrieval systems such
as Dialog, Blaise and
Pergamon Infoline.
Headline costs £120 and
comes from Head
Computers Ltd, Oxted Mill,
Spring Lane, Oxted, Surrey
RH8 9PB. Telephone:
(08833) 5580.

® Pascal for Epson HX-20.
Kuma Computers has
produced a Pascal compiler
for the Epson HX-20
battery-powered portable.
Although it runs an integer-
only “‘tiny’’ Pascal, the
£39.95 compiler promises
great speed advantages over
Basic. More details from
Kuma Computers, 1 York
Road, Maidenhead,
Berkshire SL6 1SQ.
Telephone: (0628) 71778.
® Compsoft Delta. Latest
version of Compsoft’s best-
selling database package
Delta can share data with
Lotus 1-2-3, the integrated
spreadsheet package
reviewed on page 70 of this
issue. This allows, for
instance, Delta data to be
manipulated with 1-2-3%s
more powerful statistical
facilities, or lets 1-2-3 data
be transferred across to a
proper, full-function data-
based. Delta costs £495.
Contact Compsoft Ltd,
Hallams Court, Shamley
Green, Guildford, Surrey
GU4 8QZ. g
Telephone: (0483) 898545.

13




i

Colour Display

{¥corona rc

LONDON COMPUTER CENTRE

LCC SPECIAL BUNDLE.

NEC ADVANCED
PERSONAL
COMPUTER

16 bit 8086 128K Ram
2.4Mb Disk Storage
CP/M86 — MS DOS
Green Screen £1985

£2595

NEC APC -
NEC Dot Matrix Printer

R.R.P. £1985
R.R.P. £ 395

Benchmark WP Software R.R.P. £ 311

Cables

¥

PORTABLE

* 256K RAM * IBM PC Compatible
* Twin Floppy Disc Drives
* 9" Screen with high resolution to

RR.P.£ 30
£2721

£1985
£ 736

you pay
you save

apricot 256K from £1495

SIRIUS 1

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

Hard Disk for IBM PC,
Sirius, QX10 NEC

10 Mb £1545
15Mb £1695
20 Mb £1995
20 Mb Tape
Streamer £1495

New TANDY
Model 4

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

TELE-VIDEO

806/816
the Multi User
Computer System

display graphics and text
* Concurrent CP/M, Multimate (Wangwriter),
Wordprocessing software x £2195
SUPERBRAIN 2
Dedicated
' Wordstar
Keypad
* from
£1865
LAP PORTABLES
EPSON TANDY 100
T e -
Porbl it SIS
from £402 o el

Fast and reliable
8K buffer
£1600

NEC PC 8201 16K RAM
EXPANDABLE to 96K

Lap Portable with 8 built in programmes,
Word Processor, Investment Portfalio,
Loan Evaluator, Appointment/Schedule,
Bar Code Reader, Calculator, Tank &
Snake Game, Music Generator.
Iéarge go X 8PLCIﬂ Désplay
uilt-in Serial, Parallel
Bar Code Reader Ports. £475

9" SCREEN ZOR BA

Portable
full 80 x 24
display

800K disc
storage

£1595

SENDATA 800 SERIES
ACOUSTIC COUPLER
£220

* Compact, lightweight, portable
1 * 10 hours operation from the
rechargable batteries
* 300 BPS answer/originate
“ Handset sensor on/off switch
* New crystal controlied
E circuitry
- *B.T. Approved.

New JUKI 6100
Daisywheel 18 CPS
Bi directional -

Adler \u
daisywheels ., 4

Diablo 630
£399 h

‘WH" 3 in One
TOSHIBA
P1350

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

Tractor £87: Sheet feeder £520

3 TRAY AUTO
SHEET FEEDER

For originals,
copies and envelopes.
£695

PSON
FX80/100
CPS

protocols
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 catalogue & price list

Demonstrations on all models.

43 Grafton Way, London W1P 5LA (Opposite Maples)
Opening Hours: 10-7 Mon-Fri. 12-4 Sat.
01-387 4455 (4 lines) Telephone Answering Service After Office Hours Telex: 8953742

® Circle No. 106
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Olympia People

THE PEOPLE is a new 16-bit
micro with an Intel 8086 CPU
and 128K of RAM, plus two
655K floppy-disc drives. It runs
both CP/M-86 and MS-DOS,
and the detached keyboard has
91 keys including 12 program-
mable function keys. It costs
£2,498.

The only really unusual thing
about this new micro is its
name, People. As Olympia is
one of the best-known names in
the office-equipment market,
presumably the marketing
department knows what it is
doing.

Contact Olympia at Olympia
House, 199/205 Old Mary-
lebone Road, London NWI.
Telephone: 01-262 6788.

Newbrain
lives!

THE NEW OWNER of the
Newbrain is Tradecom
International BV, 2396 HG
Kouderkerk A/D Rijn,
Hondsijk 3, The Netherlands.
The U.K. distributor will be
Brainwave Software Limited,
2-3 Belchamp Road, Tilbury-
Juxta-Clare, Halstead, Essex
CO9 4JT. Telephone: (0787)
237831.

_—
Hard times

COMPUTER DEVICES, the U.S.
manufacturer of the Dot port-
able, has sought protection
from creditors under Chapter
11 of the American bankruptcy
law, just as Osborne did a few
weeks ago. Dot lost $5 million
on sales of $14.4 million in the
first six months of 1983.

Fortune Systems lost $9.1
million in the third quarter of
1983, compared with a loss of
$0.8 million for the same
period last year.

Victor Technologies, maker
of the Sirius 1, lost $11.1
million in the second quarter,
and is predicting worse results
for the third. Staff have been
laid off in droves. Chuck Ped-
dle has been removed from his
position as president and made
vice-chairman of the board.

In Singapore, Japanese

manufacturer Sord has closed
its factory, while Apple has
been laying off staff. In the
U.S. Apple’s earnings have
dropped dramatically, and
numerous other companies are
feeling the squeeze. However,
the prices of professional
micros look set to drop even
further.

Barbie-doll maker Mattel
has decided to cut its losses and
get out of the home-micro
business, leaving the Aquarius
to its maker. In the second
quarter, Mattel’s home-
computer division lost $156
million on sales of $227
million,

Texas Instruments has also
decided to cut its losses — $183
million in the second quarter —
and has withdrawn from the
fray. It has laid off 750 workers
at the manufacturing plant.
Apparently remaining stocks
of the TI-99/4a will be sold off,
in U.S. at least, at even more
ridiculous prices than the nor-
mal £60 or so.

Atari and Coleco are par-
ticularly delighted to see the
back of Texas and Mattel, and
the introduction of the
premium-priced IBM PCir.
The Coleco Adam, once pro-
mised for $600, has had its
dealer priced increased to $650.
Users will pay more.

Atari has increased the price
of the 600XL and 800XL in the
U.S. by $40 each. The com-
pany, after months of losses
disposing of old 400 and 800

PRACTICAL COMPUTING January 1984

micros, puts the increase down
to strong demand. Anyway, it
says, why sell ‘‘superior quali-

ty>’ products at give-away
prices.
In the U.K. shareholders

dragged Dragon Data back
from the brink with a £2.5
million rescue package. Main
shareholders were then Prutec,
42 percent, the Welsh Develop-
ment Agency, 23 percent, Met-
toy, 15.5 percent, and the Na-
tional Water Board, 8.6 per-
cent. Mettoy, the original
parent of Dragon, later went
into receivership.

Information and Tech-
nology Computer Services,
manufacturer of the Andro-
meda Zita, has gone into
receivership. Main unsecured
creditor is said to be the Scot-
tish manufacturer Rade, which
makes the board. ITCS, the
separate sales and distribution
company, launched its new
range of Zita portables at
Compec.

Jupiter Cantab, maker of the
Forth-running Ace, went into
receivership late in the year.
Around the same time Oric was
taken over in a share deal that
surpasseth our understanding.

With Commodore finding it
hard to meet booming demand,
it looks as though the price war
in home micros is temporarily
over. Prices look set to stabilise
or even rise, at least until after
the Christmas/Spring selling
season is over.

(More news on next page)

News: hardware==

Hardware
shorts

® DEC is launching a new
version of the Rainbow 100
micro, the 100+, with hard
disc and colour.

® Zeus 4 is a dual
eight/16-bit micro, with a
Z-80A and an 8088 and
128K of RAM. It can
support eight users. Other
Zeus options support from
two to 32 users. The
importer is Millbank
Computers at 01-891 4691
@ Zebra is a supermicro
built round the Motorola
68000 CPU, and it runs
Pick. The starter system has
256K of RAM and a
20Mbyte hard disc. Prices
are from £10,000 to £60,000
for machines to support
from two to 32 users.
Contact General
Automation at (0753)
889112.

@ Pericom has announced
an 8086 card for its Z-80
based Microsystem 7000,
converting it into a dual
eight/16-bit machine.
Contact Pericom Data
Systems at (0908) 614242,
@ Kode has started
importing the extremely
powerful new Pertec range
of 68000-based micros. Most
operating systems are
available, including Pick.
Kode is at (0249) 813771.

@ Sord has launched its
M-685 micro, which uses the
68000 CPU and a Unix-
compatiblc operating
system, Unos. Telephone
Sord at 01-930 4214.

@ Sirton’s Midas 2D/TE
micro is designed for use in
hostile environments with
unreliable power supplies. It
can be run from car
batteries. Apart from that it
is a sensible Z-80 CP/M
micro, though you can have
a 16-bit version if you insist.
Contact Sirton at 01-640
6931.

@ Microsoft claims that 16
MSX micros were launched
at the Japan Electronics
Show. Microsoft’s MSX
system provides software
portability across brands,
which excuses the Japanese
manufacturers’ inability to
supply a decent range of
software. Microsoft is at
(07535) 59951.
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Office
systems

NOW THAT micros are
respectable, not just micro
companies are making them;
the office-equipment and com-
munications corporations are
getting into the act too. As well
as Olympia, three others to
launch” micros this month are
Lanier, AES and Ericsson.

Lanier’s business micro is
IBM PC compatible and can be
networked with up to 4,000
work stations. Contact Lanier
Business Products at Lanier
House, 171 Gray’s Inn Road,
London WCl.

AES is famous for word
processors, and naturally
includes a word processor with
its micro, the AES 7100. The
7120 model has 128K of RAM
and two 5.25in. floppy-disc
drives. The price of £5,750
includes word-processing soft-
ware and a daisywheel printer.
The machine can stand alone or

link up with the AES offic
network. Telephone AES Data
(U.K.) Ltd at Sunbury (09327)
85631.

Facit, a division of telecoms
giant Ericsson, has launched the
Step/One personal computer,
an 8088-based micro with
detached 93-key keyboard and
colour or mono display.
Operating systems are MS-
DOS, CP/M-8 and Facit’s
own Magic system. Telephone:
(0634) 401721.

Tatung

A RANGE of British-made colour
monitors and TVs is now
available from this Taiwanese
multinational, which in 1981
took over the remains of the old
Decca factory in Bridgnorth,
‘Shropshire.

There are seven 14in. models
in the range. The DN-1231 is a
Pal monitor with audio,
suitable for most low-priced
home micros. The DN-1232
offers RGB input suitable for a

16

BBC Micro at 40 columns.
The DN-1233 offers higher
resolution to display 80 col-
umns, plus an intensity input
for brightness control. Three
models are colour TV receiver/
monitors with interface panels
fitted to accept RGB signals via
a six-pin DIN plug.

Tatung will shortly enter the
micro market with a number of
Taiwan-made products, starting
with the VT-6600 terminal.
Half-height floppy-disc. drives
and a dot-matrix printer will
follow.

In 1984 Tatung plans to
produce two computers. The
first will be the TPC-2000 small
business micro. This 64K Z-80A
CP/M machine will offer two
640K floppy-disc drives and
cost around £1,400 including
VAT. Next will come a serious
home computer which, with
0.5Mbyte 3.5in. disc drives and
colour monitor, will cost under
£800. It will be made in
England.

Contact Tatung (U.K.) Ltd,
Hospital Street, Bridgnorth,
Shropshire WVI1S5 6BQ.
Telephone: (07462) 5721.

Xerox 16/8

THE NEW Xerox 16/8 has 128K
of RAM and packs both an
8086 and a Z-80A to offer
access to both eight-bit and
16-bit software. There are a
number of disc options
including 5.25in. and 8in.
floppies, and a 10Mbyte hard
disc.

The most interesting part of
the 16/8 is, however, the
detached keyboard. It has 20
dedicated word-processing keys
and a mousehole which takes
the original Xerox mouse from
the 8010 Star work station.

The Xerox 820-11 user will be
offered a 16/8 upgrade.
Contract Rank Xerox, Bridge

House, Oxford Road,
Uxbridge. Telephone: (0895)
51133.

Cavis
Minstrel

THE COST of interactive video
instruction has been brought
down to around £6,000 by the
Cavis Minstrel system. This
includes the popular Minstrel
eight-bit S-100 micro, a video
player, monitor and software at

News: hardware=—

less than half the cost of the
previous Cavis system. The
Cavis Minstrel provides fully
interactive text/video pre-
sentation, with the student’s
performance being recorded on
a floppy disc.

Contact Scicon a BP
company at 49 Berners
Street, London WIP 4AQ.
Telephone: 01-580 5599.

Price cuts

@ When Lambart Micro
Computers launched the
Duet 16 it cost, sadly, £2,595
plus VAT, as reported in
Practical Computing July
1983, page 15. Now the 128K
version of this Japanese
16-bit micro, with two 720K
floppy-disc drives and an
amber screen, is being sold
for £800 less — a mere
£1,795 plus VAT. Contact
Computer Exchange
International in Maidenhead.
Telephone: (0628) 75355.

@ Comart has reduced prices
of its S-100 bus
Communicator range by up
to 20 percent. Eight-bit
systems start at £1,595.
Contact Comart in St Neots.
Telephone: (0480) 215005.

@ The price of the
Microwriter has dropped by
40 percent to £299.
Telephone Microwriter at
01-831 6801.

@ Commodore has reduced
the price of its business range
by 25 percent or more. The
8096 model with 96K of
RAM, for example, has been
reduced from £1,195 to £795,
excluding VAT. Contact your
local Commodore dealer.

@ Oric has taken £20 off the
cost of its 16K home
computer, bringing the price
down to £79.95 including

Plessey
TWO NEW MICROS which have
been added to Plessey’s popular
System 19 range represent the
company’s first step into desk-
top computing.

The PC-80 is a Z-80A system
with 64K of RAM and two 8in.
floppies offering 1Mbyte of
storage each. There are
10Mbyte, 20Mbyte and
40Mbyte hard-disc options. The
PC-80 can be expanded to a
four-user system by adding
terminals to the four RS-232C
ports.

The PC-16 is a personal work
station which uses the Intel 8086
CPU running MS-DOS and
CP/M-86. It has 96K of user
RAM and 36K of video RAM,
plus two 5.25in. floppies
offering 720K of storage each.
Aficionados will recognise the
machine as a version of the
Japanese-made Duet launched
earlier this year.

~ Both systems can be||VAT. Buy a machine before
mtegrgted into a System 19| christmas and you also get a
outfit. Contact Plessey | |ygucher worth £40 against
Microsystems, Water Lane, | | the Oric pen printer/plotter.
Towcester, Northamptonshire | [ T contact Oric telephone
NNI12 7JN. Telephone: (0327) (0990) 27641,

50312.

ol

S P

P
P

Epson’s battery-powered HX-20 portable can now be connected
up to a domestic TV or video monitor. The HO-20 display con-
troller box lets you display 16 lines of 32 characters or 128-by-64
dot four-colour graphics. The controller costs £129.95 and is
available from Oval Automation Ltd, Courtwick Lane, Littiehamp-
ton, Sussex BN17 7PA. Telephone: (09064) 25225.
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ORIC OWNERS-
UNLEASH REAL COMPUTING
POWERWITH ITL. KATHMILL

BYTE DRIVE 500

first Disc Drive with Hybrid Interface Cable and Master D.0.S.

For too long, the performance formatted) capacity, and access economically priced and easy to
potential of your computer, has time of only 3ms, Byte Drive 500 operate. Systems will shortly be
been limited by the lack of a opens up a new era of computing available to interface with Dragon,
suitable Disc Drive. Now | T.'s Byte  capability for the more ambitious Spectrum and Vic computers.
Drive 500 meets this need. user. The full D.O.S. included in the

With its 500K Bytes (440K Bytes Byte Drive 500 is compact, price consists of:

3" ED.D. Unit Hybrid interface cable Master D.0.S. disc
* Power supply unit & mains cable Power unit cable 100 page manual

A single P.S.U. can power 2 drives. RECOMMENDED RETAIL PRICE £260.00 + VAT.

Byte Drive 500 is available from most quality computer retailers. In case of difficulty contact:
LT.L. KATHMILL LTD.
The Old Courthouse, New Road, Chatham, Kent ME4 4QJ.

@ Circle No. 254
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- How can you

calculate
what computer

you'll need
INn 5 years' time?

In the uncertain world of commerce,
there Is one thing of which you can be
qurte sure.

Your business in 1988 will bear little
resemblance to your business now.

It may be considerably larger. It may
be more diverse, or perhaps more special-
ised. It may even have branched out in a
new direction entirely.

A thought which presents a.business-
man contemplating buying a computer
with something of a dilemma: if he buys a
computer to help him while he's growing,
what happens once he's outgrown it?

18

If your distribution network grows

In the -past, there was nothing for it
but to write off the investment and make

L

T

—

{984 1985 1986 (987 1988

You could double your capacity.
But could your computer?



To run the latest |6-bit
programs as they become
available, as well as the tried-
and-tested 8-bit ones.

To accept our supple-
mentary slot-in boards for

moregraphics,morecolour,
more memory, more
» terminals.

To offer a range of

- particularly convenient key-
boards, screens, printers
and storage facilities.

To link up with several
other autonomous stations,
A Ultimately forming a complete
LSI Octopus network.

And yet, to begin as a
unit no more expensive than a couple

an even bigger one. of electric typewriters, and no more
But now a new system has rendered  bulky than a portable.
the problem obsolete. Soyoucould easily take one home

m with you of an evening.

Conceived and built by LSl in Britain, To calculate, perhaps, what you
it's called Octopus. (Even with LSI's exper- reckon you'll be worth in five years' tme.

ience and reputation
behind it, it's comforting
to know the nearest

servicing centre isnt half-
way round the world.)

‘ Name S

| Position

|

|

Company [
Address l
|

|

|

|

It's been designed

to grow, either little by - _ Telephone

iittle, or by leaps | o
and bOUﬂds (Just A REELAEE I TR AL I \

The growing business computer.
a'syour bUSIneSS LSI Computers, Copse Road, St. johns, Woking, Surre)PGZI IFX I
might.) _

Telephone 04862 2341 |

® Circle No. 108
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BASIC Compller

CP/M-86, MSDOS, and PC DOS

Compatible with Microsoft BASIC

The SuperSoft BASIC compiler, available under
CP/M-86 and MS DOS, is compatible with
Microsoft BASIC and follows the ANSI| standard.
If you want to compile BASIC programs under
CP/IM-86, PC DOS, and MS DOS, SuperSoft's
BASIC compiler is the answer.

Greater accuracy with BCD math routines

If you have used other
languages without BCD
math, you know how
disconcerting decimal
round off errors can be.
For example:

WITHIBMPC WITHSUPERSOFT
BASIC BASICWITH
BCDMATH

10A=.99
20PrintA

10A=.99
20PrintA
30END 30END

Output:.9899999 [Output:.99

Asyou cansee,
SuperSoft BASIC with
BCD provides greater
assurance in applica-
tions where accuracy
is critical.

SuperSoft's BASIC
is atrue native code com-
piler not an intermediate code interpreter. Itisa
superset of standard BASIC, supporting numerous
extensions to the language. Important features
include:

1. Four variable types: Integer, String, Single and
Double Precision Fioating Point (13 digit)

2. FUll PRINT USING for formatted output

3. Long variable names

4. Errortrapping

5. Matrices with up to 32 dimensions

6. Boolean operators OR, AND, NOT, XOR, EQV,
IMP

7. Supports random and sequential disk files with
acomplete set of file manipulation statements
8. IEEE floating point
available soon as an
option

Inaddition, SuperSoft
BASIC has no runtime
license fee. SuperSoft's
line of fine language
compilersincludes
FORTRAN, BASIC, C,
and Ada.

SuperSoft BASIC is
compatible with Microsoft
BASIC interpreter and
IBM PC BASIC. Dueto
version differences and
inherent differences
between compilers and
interpreters some minor
variations may be found.
Machine dependant commands may not be
supported. The vast majority of programs will run
with no changes.

The following inserts are trademarks: CP/M-86 of Digital
Research. Microsoft of Microsoft Corporation. IBM PC DOS of
International Business Machines.

. FIRSTIN SOFTWARE TECHNOLOGY

SuperSoft International
51-53 The Pantiles, Tunbridge Wells, Kent TN2 5TE
Telephone: (0892) 42949. Telex: 95441 Micro G.

SuperSoft International is a trading division of Micro Technology Limited.
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Basic Compiler

Function key

J 00.00
;“CAZ';;S :oooo FOR APPLE OWNERS who feel left | =
- ; _ R .. - =
BMPCDOS e0000 [ behind by thq e}'(er growing S5 t‘
— These require 128K memory number of function keys on new !
PRICELIST micros, GCS Communications b _—
ADA s200.00 | has produced the Keyport 717. =
Analiza Il £33.33 | This flat membrane keyboard, 1Y
Basic Tutor (Apple DOS) £66.00 | which can be interfaced to most ke
“C" (includes BCD routines) £18333 | micros, has no less than
“C" CPM-86 (includes BCD routines) £33333 | 717 user-programmable keys,
“C"MSDOS (includes BCD routines) £333.33 | though in typical applications
“C"18M PC DOS (includes BCD routines) £333.33 only 150 to 300 will be used.
Corrector (Z80 only) £166.66 GCA has also produced disc- O ———
Dfagnosqcs:: P — ggggg based software to turn the 717 | programs_are being developed [ Further details are gvai}able
Bfafgc;sctlcs - - EGG'% into single-keystroke versions of | for the IBM PC. frqm GCS Communications,
D::kDoth:CP/M-BG cooee | VisiCalc and Basic. With each The Keyport extension costs | Orion Park, 226-236 North- |
Disk Edit ceccs | comes a flexible plastic overlay | £195 pilus VAT, and the| fields Avenue, London W13,
DiskEGItCP/M-86  £66.66 displaying active keys. Similar | VisiCalc software about £25.| 9QU. Telephone: 01-579 9401.
Disk EditMSDOS  £66.66
Disk Edit 1BM PC DOS _ £6666 | =
Dungeon Master £26.66 .
Efink £166.66 Shiftin - Of the 128K available, 100K | quoting an outright purchase
FORTRAN (Z80 only) £28333 | * o g is formatted, 16K is directely | price, it estimates that a typical
FORTRAN CP/M-86 2633 | gtatic addressable from &8000- to | unit will cost about £25 per
FORTRANMS DOS ER &BFFF in the paged mode, and | week to lease and run. Further
T EMECDoS £26533 f INERILITIONS 1O the problems | yye et is reserved for the | information may be obtained
W R ATH SUREC] _£3333 ] of electrostatic charges are now | ,herating system. No | from Crystron Communi-
Eggl::ggo gggig on offer. Statmat is a tufted | ,qjirional power supply is | cations Ltd, 2 Brook Street,
STEREE Srl T — 5 floor mat made from carbon | roqyired, but one disc drive is | Bishops Waltham, Hampshire
%P T fibres which you comnect to| peeded, with its associated | SO3 1AX. Telephone: Bishops
a5, | carth via the mains socket. An | (o fi\ware, over which is booted | Waltham (04893) 6233
MACRO | £53.33 q > _ .
N alternative system, called EH
Nemesis £30.00 : the Solidisk system.
Optimiser ~tisaas | 2apmat, is placed under the| " Tpe cogt of the extension is
Opimiser IBM PC DOS ~ si333g | muero and.ea.rlthed l\;'a ahradlato; £104 plus VAT. Details are -
Raffor (all FORTRANS) oo | PIPE OF Slimt,ar-, ‘-‘t’,cf aree ofl available from Solidisk Video
Scratchpad 3.0 £196.66 persor.la static 1s elfecte y Technology Ltd’ Sweyne =
Scratchpad 3.0 CP/M-86 g19666 | touching the mat for a few| Avenye, Southend-on-Sea, |nterface
Scracthpad 3.0MS DOS e19666 | seconds. Essex. Telephone:. Southend | A LOW-cOST video camera
Scratchpad 3.0BMPC DOS £196.66 Statmat costs from £48.20 to | (5702) 354674. interface has been launched by
gLantat £15000 | £96.40, according to size, and is Educational Electronics. The
Star Edit CPM-86 £150.00 | available from Walk Off Mats interface can accept signals
Star Edit IBMPC DOS _ £15000 { 1td, Cherrycourt Way, Leigh- X
- 5 ¢ from a video camera, VHS
::a"Ed"MSDOS ;ig-gg ton Buzzard, Bedfordshire. player dnd viteo dite, S
B —— 2% | Telephone: Leighton Buzzard TWO-Way FM digitising takes about four
Ea(ED - : (0525) 375033. Zapmat costs . ds. The i h
Sl Chsoker 00 L e4s and comes from Inmac data Ilnk - g THasE has ge
Term i £133.33 (U K% Dtdl_ D Road re§olutlon of 220 by 312 pixels
TINY PASCAL £5666 | ) e > heshire | AS COMPANIES latch on to the with 64 levels of grey.
Utilties | £40.00 stmoor, Runcorn, Cheshire e The interface is available for
————— Ll WA7 1 1 g possibilities for data capture
Utites | £40.00 RZ./Telephene: ((O285) [ 3¢ the BBC Model B, Research
= : 67551 using portable computers fitted ol
ALL PRODUCTS WILL WORK WITH 8080 CP/M . L
UNLESS OTHERWISE STATED. with modems, Crystron

-THESE AND MANY OTHER SUPERSOFT
PRODUCTS ARE AVAILABLE FROM OUR

DISTRIBUTORS:
ANGLESEALTD.(SIRIUS) 0735629249
MICRO TECHNOLOGY 089245433
MP| LTD. 01-591 6511
SOFT OPTION 0202 295951
SOFTWARE LTD. 01-8331173
TAMSYS LTD. 0753556747
TELESYSTEMS LTD. 024065314

FORMORE TECHNICAL INFORMATION OR
DEALER ENQUIRIES, PLEASE CONTACT
RICHARD ASHTON (0892) 42949,

IEM —l
i

L YICRD
ot " J TECHNOLOGY

51-53, The Pantiles, Tunbridge Wells, Kent TN2 5TE
Telephone: (0892) 45433 Telex: 95441 Micro G.

RAM disc
for BBC

AS AN ALTERNATIVE to adding a
second disc drive to the BBC
Micro, it is now possible to buy
from Solidisk Technology Ltda
128K additional plug-in RAM
as a virtual disc. Under this
system drive O will be the
standard floppy, and drive 1
the Solidisk. Of course, unlike
a standard floppy disc the
additional memory lost when
the machine is turned off.

Communications Ltd has taken
a different route. Its two-way
data-communication system
links a small micro with other
terminals directly via the
company’s 12 nationwide FM
repeater radio stations.

Data is entered on a four-line
LCD. The battery-driven
machine possesses 16K of
RAM, but is intended to send
data directly as a 1,200 baud
serial radio signal, without
resorting to storage. The
suitcase unit includes a small
thermal printer and weighs
about 25 pounds.

Though the company is not

PRACTICAL COMPUTING January 1984

Machines 380Z and 480Z, and
the Apple. The cost is £174 plus

VAT. Further details from
Educational Electronics, 30
Lake Street, Leighton Buzzard,
Bedfordshire LU7 8RX.
Telephone (0525) 373666.
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56-way 1.D.C. connector and ribbon cable
assembly, designed and manufactured by
Varelco in conjunction with C.PS. Ltd,, to fit the
Sinclair Spectrum computer.
Available in both single and double end format.
Also available, paddle board to convert female
connector to male plug format.

Please send me the following: R iy
" grey cable with £8.99

connector each end each

9" grey cable with £9.49

connector each end each

9" colour coded cable £5.99

with one connector each

12” colour coded cable £6.49

with one connector each -

Paddle board for conversion  £1.99

to male plug format each

Prices include VAT and Post & Packing
| enclose cheque/PO value £

Block capitals please

Name _
Address _ = B
__Town____

_Post Code _

County

Signature
it paying by Access, enter number here

BN (000 0000 0hoo o000

Available from:

Hawnt Electronics Limited
Firswood Road, Garratts Green,
Birmingham B33 0TQ

Reg. in England No. 306808

. N N N B N N B }
® Circle No. 170

PC1i84

MAILING
FLOPPY DISKS?

The Swan Disc Pack combines great strength
with simplicity of use. Made from rigid white
corrugated, it is a self assembly package
providing high postal security at

economical rates.

Free sample
ring us on
01-607 9938

sizes:
6x6;
8.75 x8.75

® Circle No. 171

A DISKS |- DISKS H DISKS N

w2x LOWEST PRICES ~ FAST DELIVERY »#x
PRICE PROMISE

We will Better any lower delivered price advertised in the current issue of PC
Please Telephone

5.25" DISKS — BOXES OF 10
Prices per Box (£} ary
1-4 - 10-49
21.00 20.00 19.00
23.00 22.00 21.00
31.00 30.00 29.00
33.00 32.00 31.00
35,00 38.00 37.00

AMOUNT

DYSAN
104/1 S/side § Dens 4Btpi 40Tr
104/1D S/side D Dens 481pi 40Tr
104/20 D/side D Dens 4Btps 40T¢
204/1D S/side Q Dens 961tpi 40Tr
204/20 Dyside Q Dens 961p) 40Tr
VERBATIM DATALIFE {Five year warranty)
MD525-01-HR S/side S or D Dens 48tpi 40Ty
MD550-01-HR D/side S or D Dens 48t 40Tr 21.50 20.75 19.50
MD577-01-HR S/side D or Q Dens S6tpi 77/80Tr 22.00 21.25 20.00
MD557-01-HR D/side D or Q Dens 96tpi 77/80Tr 28.00 27.50 26.00
10 or 16 hard sectors at same price.

Free plastic case for mited period only.
VERBATIM VEREX {One year warranty}
MD200-01 Soft Sector uninltialised 14.25 13.75 13.25
MD200-AS Apple Systems Only 14.00 13.50 13.00
MEMOREX
3431-HR S/side S Dens 481pi 40Tr
3481-HR S/side D Dens 481pi 40Tr
3491-HR D/side D Dens 4Btpi 40Tr
3504-HR S/side Q Dens 961pi 40Tr
3501-HR Dfside Q Dens 96tp1 40Tr
BASF {Qualimetric) — Special Offer
1X Siside § Dens 481p! 40Tr

15.25 15.00 14.60

14.50 14.25 13.75
14.80 14.50 14.00
20.50 19.75 19.00
23.00 22.25 21.50
25.00 24.25 23.25

13.25 13.00 12.50
16.50 16.00 15.50
20.00 19.25 18.50

15.90 15.50 15.00
1.90 1.80 1.70
13.50 13.00 12.50

1D S/side D Dens 48ty 40Tr
20D Diside D Dens 48tp) 40Tr
ACCESSORIES .
HCKS head Clean Kit with Fluid
LCS 5.25 Library cases EGLY
LB40-5 Lockable Box 40 Cap inc Disk Pan .
LB85-5 Lockabie Box 85 Cap inc Disk Pen 17.50 16.50 15.50
VCK-5 Verbatim 5 in Head clean kit 6.40 6.20 6.00
VCD-5 Verbatim 5 in H/c disks {per 10) 12.50 12.30 12.10
8" DISKS — BOXES OF 10
Phone for most Competitive Prices for Varbatm, Basf, plp
Memorex and Accessorles.
POSTAGE/PACKING {UK)
5,25 Disks/Clean Kit
Library Case
Lockable 8ox

Total Exc. VAT
VAT 15%
Total Payable

£1/8ox" (75p/Box 5+. 50p/Box 10+}
50p/Box {35p/Box B+, 25p/Box 10+}
£2.50/Box {£2/Box 5+, £1/Box 10+)
“Add 30p/Box for 1st Class
Please contact us for Quantity Discounts |10+ Boxes} and Trade Accounts. Official orders accepted
from G and

Name Tel.No. ... % ... . .= N

Address

Access/Barclaycard/Cheque No ...
if you do not wish to cut out form send order separately <

34 Cannonbury Avenue, Pinner, Middx HAS5 1TS
Telephone orders any time — we do the rest — 01-868 9548

o] Pinner Wordpro

\_ ~J
® Circle No. 172
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THE 1983 COMPEC exhibition was
about 15 percent larger than
the previous year, so there were
around 100 new firms to chase
up. Yet in spite of the evident
boom in business, there was
relatively little new to report.
The flood of new 16-bit micros
seems to have abated, and even
in the Software Village there
was nothing radically new.

The major theme was
improvements and enhan-
cements. Some enhancements
are more a matter of taking the
bugs out of packages as they
become established; others
come through increasing the
integration of packages. Both
are welcome. They would not
make exciting reading in an
article like this — which is why
they are not here — but they
really do improve the practical
value of micros. And practical
computing is what it is all
about.

One of the firms to show
something new was Televideo,
which introduced the
Teleporter, a 251b. networking
transportable complete with
mousehole. It was claimed to
be the first multi-user portable,
so no one had better mention
the DMS Fox or APL
Scorpion.

The Teleporter resembles the
Portico Miracle, and several
other transportables, in having
a centrally placed 9in. screen. It
has a Z-80 CPU, 64K of RAM
and one or more 5.25in.
floppy-disc drives. Software
bundled with the machine
includes a word processor, a
spreadsheet and the Telechart
graphs package.

The mouse, christened
Supermouse, comes with a grid
to run on, works with all
Televideo micros, and at £90 is
claimed to be the cheapest
available. Encotel expect to sell
the Teleporter for £1,175 with
one disc drive, or £1,450 with
two. Telephone: 01-680 6040.

Another new transportable
on display was the boxy
Andromeda Zita-P. In its new

form it is claimed to be IBM |

PC compatible. The 8086
version with 128K of RAM,
two 500K floppy-disc drives
and a claimed £2,000-worth of
free software costs £1,995 plus
VAT. A cheaper eight-bit
version is available, and so is a
more expensive hard-disc
model with 6Mbyte to 40Mbyte
Winchester options. As if that
were not enough, Zita was

News: Compec——

Attending
to detail

Jack Schofield reports on what was on show.

giving away a free BBC
Model B to purchasers at the
exhibition. Telephone: (0784)
63212.

One of the real portables
at the show was the Husky
Hunter, a robust, battery-
powered model running CP/M
in a package weighing just over
lkg. For the basic machine
with 80K of CMOS battery-
backed RAM and 40K of

ROM, prices start at £997. The

Hunter is kid brother to the
piranha-proof Husky portable.
Both machines are designed to
operate in harsh conditions in
the field, at sea on oil rigs and
so on. Telephone: Coventry
(0203) 668181.

In the add-ons department,
Acorn was showing the BBC
Model B with Z-80 second
computer. It is expected early
in 1984 at a cost of around
£400. The point of the Z-80 is
to give access to all that lovely
CP/M business software.

Nevertheless Acorn was also
launching the Acornsoft/Mirle
International range of pro-
grams which will, for many
BBC users, make CP/M
irrelevant. The range of menu-
driven programs covers
invoicing, order processing,
accounts receivable, accounts
payable, stock control and
purchasing.

On the British Micro stand

1060
1080
1100
1110
1120
1140
1160
1180
1200
1220
1230
1260
1280
1300
1320
1340
1360
1362
1365
1367

Consider T

T = Sum of L to Choc
Report 2

Decimal places 0
Centre "ICE CREAM CO."
Line

Line

Show all columns
Underline column headings
Line

Show 1

Show ¢

Show Choc

Show T

graph 1

barchart

1380
1400
1420
1440

Show L
Show ¢
Show Choc
Show T

1000 ; Project ICEl
1020 columns Jul Aug Sep Oct Nov Dec
1040

Rows L(Lollies) C(Cornets) Choc(Choc Ices) T(Total)

and underline
Centre "Monthly Projected Sales” and underline

Centre "Half Year Ending December” and underline

Centre "ICE CREAM CO." and underline
Centre "Projected Sales July - December 1983" and underline

This is a set of Planstar instructions to display projected ice-
cream sales, first as a table and then as a bar chart. Planstaris a
new report-generating package from Micropro intended for

financial-modelling applications

like budgeting, cash-flow

analysis, forecasting and sensitivity analysis. Once a model Is
set up you can enter data on screen into spreadsheet-like cells, or
the data can be consolidated from existing models. Data from
Calcstar, Datastar and Infostar can be moved directly to
Planstar, which according to Micropro can also read any comma-
delimited ASCII file. And Planstar reports, charts and graphs can
be merged into WordStar files to produce finished reports.
Compec was Planstar’s first public appearance in the U.K. No
pricing details have been announced but the package is
scheduled to be available in early 1984, probably inltially for the
IBM PC and CP/M 2.2 computers. More details from Micropro
International Ltd, Haygarth House, 28-31 High Street, London
SW19 5BY. Telephone: 01-879 1122.
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was something else of interest
to BBC owners: an affordable
graphics tablet. Grafpad comes
in two sizes, approximately A4
and A3. The smaller version
costs £125 plus VAT, with an
extra £18 for a CAD software
package. It looks ideal for
home, educational and even
small business use. Hegotron
Robotics, which makes the
British Micro series of business
computers, is working on
versions of Grafpad for the
Spectrum and Commodore 64
too. Telephone: Watford
(0923) 48222.

Only one product outshone
the Grafpad, and that was
the Digisolve VGP-64 colour
vector-graphics system, run-
ning on an Apple II. This
system, designed and built in
Britain, offers 512-by-512 pixel
definition and 64 real colours,
expandable to 4,096 colours. It
has its own 384K of memory

' with two screen buffers, and

draws at the truly astonishing
rate of 1,500,000 dots per
second. Images can be drawn
manually using the Pixel Paint
program and the standard
Apple graphics tablet.

In Digisolve’s practised
hands the VGP seemed capable
of almost everything done by
graphics work stations costing
£20,000 to £40,000, but the
VGP-64 starts at under £1,000.
For people who do not have an
Apple 1I, Digisolve seemed
interested in interfacing it to
other micros. Obvious applic-
ations for the system are
CAD/CAM, education, ani-
mation, computer art, interior
design, engineering and flight
simulation. The system has
already been used for the prep-
aration of 35mm. slides and a
number of television commer-
cials. Digisolve is on Castleford

(0977) 513141.
Perhaps Compec was not that
dull after all.
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The worlds leading
micro database package
can now be enhanced
with one of the worlds
leading automatic
programmers

(AU @M mos I

If you’re not a programmer it writes powerful dBase II* programs for you.

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.

@ 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 automatically

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

@ Automatic Multiple Reports Selection on @ Installed 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
FERRAR| SOFTWARE Micro Computer Products (MA) Ltd,
Feltham 01 751 5791 London 01-591 6511

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. 111
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Inside...

Setting new standards in
educational software with
Sinclair-Macmiflan

Plus six other learning programs
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NEW WAYS TO LEARN WITH
THE ZX SPECTRUM"™

Programs from Blackboard Software

The new range of educational programs from Blackboard Software makes
learning an enjoyable process by involving the child in a game which teaches as
it entertains.

Each program has a step-by-step example section and gives correct answers
after a number of attempts. Vocabulary changes can be made, allowing each
program to keep pace with the child’s development. This flexibility can also be
used in the classroom to cater for children of differing ability.

The instructive and colourful games which follow the successful completion of
each group of sentences provide useful practice in letter recognition and
increase familiarity with the Spectrum keyboard.

All programs are written for the 48K RAM Spectrum.

Alphabet Games
Three games of letter recognition (using either upper
or lower case) to help children learn the alphabet
and find their way round the computer keyboard.
Alphagaps — The full alphabet is displayed, along
~ with a second, incomplete version. The child must
fill in the missing letters.

Random Rats — Press the letter key that is
displayed on the gun to destroy the rats which have
invaded the cellar!

A Invaders — Stop little green men from landing.on
Earth by pressing the appropriate letter.

: : Early Punctuation
® While an animated matchstick man marches above
displayed sentences the child must decide which
= ' punctuation mark is missing and where to insert it.
At the touch of a key the matchstick man drops the
= mark into place. After successful completion of every
— sentence in the exercise, light relief comes in the
= = form of a bottle-shooting game!

The Apostrophe
S 4 As each sentence is displayed, a bird appears with
| ' ) = a worm in its beak. The keyboard is used to move
- - the bird and drop the worm into the correct place
for the apostrophe. When ten sentences have been
\ corrected, the Grub Game is displayed. Press the
!, correct character to change the grub into a
butterfly...before it munches through a flower!

Capital Letters
A program to teach the use of capital letters.
Sentences incorporating proper nouns and
sentences without opening capitals are displayed.
: The child inserts the correction by guiding an
- _ mie animated figure to the appropriate letter.
For each correct answer an apple grows on a tree.

After ten correct answers the child’s skills in recog-

o nising letters and using the Spectrum keyboard are
needed to save the apples as they fall to the ground.

Speech Marks

A comprehensive program including sentences with

one or two sets of speech marks (“inverted commas”)

and exercises in both direct and reported speech.
Using the Spectrum keyboard, a cursor is used to

guide speech marks to the correct position. The

program offers three levels of difficulty, with full

BT = examples for each section. Guide Max the mouse
- L s through a maze, after the correct completion
L \ R of five sentences from each section, but beware of
> ‘\\. e Persian cats!

Castle Spellerous
A spelling game with ten levels of vocabulary,
including words with silent first letters, double letters
and other difficult words. The Princess has been
captured and carried off to Castle Spellerous. Helped
by ten soldiers, the child can attempt a rescue by
: 2 giving the right answers. Part of a siege tower is built
- for each correctly spelt word. Mistakes are costly —
the wicked wizard appears as a vampire bat, turning
i the men into frogs, butterflies and bats!

When ten words are spelt correctly the rescue

begins and the wizard takes flight.




SINCLAIR + MACMILLAN: A NEW DIMENSION
IN EDUCATIONAL PROGRAMS

Sinclair have joined forces with Macmillan Education to
produce a completely new and different range of educational
software. The results so far can be seen in these exceptional
programs.

The Learn to Read series is derived from Macmillan
Education’s best-selling primary school reading scheme,
Gay Way. It offers a unique opportunity for parents and

teachers to participate in the child’s first experience in
reading.

Macmillan Education’s Science Horizons is one of Britain’s
most successful school science schemes. Each program
concentrates on key scientific ideas and, through simulation
of real life, makes the learning process entertaining and

enjoyable.

Learn to Read 1

Learn to Read 1 is designed for children who
are just beginning to read. It is in four parts,
each of which develops skills central to the
reading process — letter recognition, sight
vocabulary, early spelling and memory. The
program is full of colour and fun and
children will enjoy learning to read as they
meet the animal characters — Ben the dog,
Jip the cat and their friends.
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Learn to Read 2

Learn to Read 2 extends the fundamental
reading skills practised in the first program,
as well as encouraging logical thinking. The
child’s vocabulary is gradually built up as
new words such as “red;’ “green;’ “car;’
“ship” and “bus” are introduced. In addition,
Learn to Read 2 features an attractive
‘reward’ system enabling children to see
their achievements grow.

Learn to Read 3

Learn to Read 3 builds onthe child’s
progress so far, so that he or she can gain
the confidence to move on through the
complex reading process. Learn to Read 3
features four different activities, all of which
are colourful and lively. Further vocabulary
is introduced until the child is reading more
than 30 words.

Learn to Read 4
Learn to Read 4 is the alphabet program in
the Learn to Read series.

Using various stimulating activities the
program gives the child plenty of practice in
working with the alphabet — matching initial
letters to words and pictures and spotting
missing letters. These exercises build
familiarity with simple sequences within the
alphabet.

Learn to Read 5

Learn to Read 5 teaches positional
language — often difficult to understand and
remember — by using words and phrases
such as “behind” and “in front of,’ “inside”
and “outside”

The program first demonstrates the
meanings of the words using clear pictures.
it then tests the child's understanding of the
words in two lively games.

Cargo

Set sail around the world. Choose your ports
of call — New York, Tokyo, Belem, Helsinki
— then the real chalienge begins! You must
reach your destinations safely, weathering
storms on the way. But first, load your cargo
— using all your knowledge and skill. Poor
loading can mean capsizing and sinking.

Your rank, if not your life, is always at stake!

Glider

Be a glider pilot! The glider models real-life
gliding conditions so that you can learn
through experience. As the pilot you must
consider the time of day, the amount of cloud
cover and the kind of terrain below you in
order to find the up-currents of air that will
keep you airborne. Try to fly as far as
possible and, when you are high enough,
navigate your way back to your home airfield
and land safely — if you can.

Survival
Discover what it is like to be an animal in the
wild! Be a lion stalking your prey, escaping
human hunters. Or be a hawk, mouse or
even a butterfly, searching for food and
avoiding predators.

Survival models the natural world and
brings to life hazards that different creatures
must face in their struggle to stay alive.

Magnets
With an army of small magnets you set out to
conquer the powerful supermagnets of your
opponent. You have one weapon — your
forces of magnetic attraction and repulsion.
The strategy is simple: attract smaller
magnets to build strength to repel the super-
magnet. When cornered, just turn your poles
on your enemy and see what happens!

Learn to Read and Science Horizons programs are written for a 48K RAM Spectrum , and are supplied complete with
comprehensive supporting documentation for parents and teachers.
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ZX MICRODRIVE/
o ZX INTERFACE 1

RO AR RID A N The ZX Microdrive System is unique.
This compact, expandable add-on
system provides high-speed access to

. RFA massive data storage. With just one
: Microdrive and a ZX Interface 1 you'll
S ) L OF have at least 85K bytes of storage, the

ability to LOAD and SAVE in a matter of
seconds, the beginnings of a local area
network of up to 64 Spectrums and a
built-in RS232 interface. The cost?
Less than £80.

How to get ZX Microdrive and
ZXInterface® 1
¥ |  Spectrum owners who bought direct
from us by mail order have been sent
[ full details. Order forms are being mailed
in strict rotation. 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, send us the form at the
bottom of this page and we'll add your
TSR name to the mailing list.

| | How to order
o . ' | Complete the appropriate sections on
' 1 == 1 the order form below. Note that there is
no postage or packing to pay on soft-

i one or two standard joysticks without ware purchases. Orders may be sent
Loads programs mstantly the need for separate special interfaces. = FREEPOST (no stamp needed). Credit

Takes two joysticks To use new ZX ROM Cartridge card holders may order by phone,
A programs, just connect Interface 2 to calling 01-200 0200, 24 hours a day.
Just plug-ln and play the rear of your Spectrum or Interface 1 Please allow 28 days for delivery.
and plug in the cartridge of your choice.
Switch on and the program is then ®Sinclair, ZX Spectrum, ZX Microdrive,
The ZX Interface 2 is the latest new loaded, ready to run! ZX, ZX Interface are trade marks of
peripheral for the ZX Spectrum system. You can use any joystick that has a Sinclair Research Ltd.
It enables you to use new ZX ROM 9-way D plug. Use one or two of them - - =
cartridge software: plug-in programs for extra fun with suitable ZX ROM I
that load instantly. There are ten terrific cartridge or Sinclair cassette programs EII I: EII
games already available on cartridge. — or with dozens of other Spectrum Sinclair Research Ltd, Stanhope Road, Camberley,
ZX Interface 2 also allows you to use programs. Surrey, GU15 3PS. Telephone: (0276) 685311.
To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM
Section A: Hardware 1 ~ E20/S SpeechMarks 4319 7.95
N = Item Price  Total ~ E21/S Apostrophe 4320 7.95 - ol
Qty Item Code £ £ ~ E22/S CapitalLetters 4321 795
ZX Interface 2 ~ 8501 1995 E23/S Castle Spellerous 4322 7.95
~ ZX Spectrum - 48K 3000 129.95 - ~ E24/S AlphabetGames 4323 7.95
ZX Spectrum - 16K 3002 99.95 1 - ~  TOTALE
Postage and packing: orders under £90 0028 2.95 3
T ~ ordersover £90 0029  4.95
— *| enclose a cheque/postal order made
TOTALE payable to Sinclair Research Ltd for£__
Sectlon B: Software - - == __ NS *Please charge my Access/Barclaycard/Trustcard account no:
E10/S Learnto Read1 4309 9.95 *Delete/complete
E11/S Learnto Read 2 4310 995 T asapplicable. | | [ = S foded
~ E12/S LeantoRead3 4311 995 .
i E13/S LearntoRead4 _ 4312 995 _ LS —_— J
E14/S Learnto Eezad 5 j31§ 9.9_5 3 | MriMrsiMiss| | | Il = I |l | .]. i |
E15/S Cargo 4314 9.95 : .
E16/S_Glider 4315 995 |Address | | | | | [ | { { [ [ 4 4 [ F L[]
E17/S Survival 4316 9.95 )
E18/S Magnets L 4317 9.95 Y S N " 5N S S S AT
E19/S Early Punctuation 4318 7.95 1T L L1 [ [ I | |rrcaor |
(Please print)

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/Intertace 1] (tick here).

Free Sinclair ZX ® Software Catalogue :
Please reserve my priority copy of the January 1984 Sinclair ZX Spectrum Software Catalogue [ (tick here).

93 Please use the form above to send your name and address. e Circle No. 112



NO NEW MICROCOMPUTER has ever been the
subject.of as much speculation as IBM’s
new model, code-named ‘‘Peanut’’. On
November 1 it was finally unveiled in the
United States and found to be just what
Infocorp, a Cupertino-based research firm,
had said it would be. So the real news was
its delay. ‘“‘Peanut’’, henceforth called the
PC Junior or PCjr, will not go on sale in the
States until early 1984. It could be up to a
year before it finally reaches the U.K.

It might not seem an opportune time to
launch a microcomputer, especially one
you cannot deliver. This year three major
sellers — Texas Instruments, Atari and
Mattel — have admitted quarterly losses of
over $100 million. Both Texas Instruments
and Mattel have dropped out of the home
micro market, while Atari has laid off
staff, shifted production to the Far East
and launched an improved range to
compete. Many other micro companies
including Victor, which makes the Sirius,
Osborne and Grundy Business Systems
have also run into financial problems.
Profits of both DEC and Apple have
dipped recently.

Nonetheless, for IBM, the world’s
largest and most powerful computer
company, business is booming. Its first
micro, called simply the IBM Personal
Computer — PC for short — dominates
the American market. Its annual cont-
ribution to IBM’s turnover could be as high
as £1.3 billion. The PC is beginning to
dominate the U.K. market too. IBM’s only
problem seems to be making them fast
enough.

But in the last month we have seen that
the PC is only one tine of a three-pronged
attack. IBM’s new launches include not just
the PCjr, but also the 3270 PC announced
two weeks earlier.

The PCjr is a version of the IBM PC
designed for educational and home use as
well as for the office. The basic $669 model
has 64K of memory and a detached
keyboard. The advanced model, costing
$1,269, has 128K of memory and a built-in
floppy-disc drive. Both can also be used
with cartridge-load programs — like video-
game consoles and the better home
computers — or with cassette tapes. Both
can be plugged into an ordinary TV to
provide a visual display.

The PCjr has several enhancements to
make it attractive as a home micro. They
include a cordless infra-red connection of
the keyboard to the console, like the Canon
X-07; a games cartridge port and joysticks;
three sound channels instead of one; built-
in colour graphics; and a light-pen
interface. Together they make the PCjr one
of the most attractive home micros on the
market.

The disc model runs the PC-DOS 2
operating system introduced this summer
with the £5,000 XT version of the PC. It is
therefore capable of running many, if not

most, of the same programs. IBM has

announced a communications program
that will allow the PCjr to talk to
mainframes and other large computers.

PRACTICAL COMPUTING January 1984

Big IS
eautiful

Jack Schofield predicts hard times ahead for
established home-micro manufacturers as the mighty
IBM prepares to make its entry.

These facilities make the PCjr as powerful
as most of the computers currently sold
into the business market, and more
powerful than many.

Thus the PCjr is far from being a toy,
and that really distinguishes it from its
home-micro rivals. It will be sold by IBM’s
corporate sales force.

At the other end of the scale, what one
might call the ‘‘PC Senior”’ also comes in
two models. The 3270 PC is an en-
hancement of the PC that can be hooked up
simultaneously to more than one IBM
mainframe. It can display information in
seven separate windows on the screen at the
same time. Four windows can show the
progress of programs running on host
mainframes, two can act as notepads, while
the last can be wused for personal
computing. Windows can be made smaller,
larger or can be hidden.

Thus the 3270 PC more than replaces a
standard IBM 3270 mainframe terminal,
while also providing the personal com-
puting power today’s executive requires.
The similar PC XT/370 is an enhancement
of the XT hard-disc version of the IBM PC,

= ] W IR TrEs :

which has a built-in 10Mbyte disc. Extra
cards which carry the instruction set of an
IBM 370 mainframe are available for a
mere $3,800, so many mainframe programs
can be run on a desk top.

In fact the PC XT/370 provides about 97
percent of the mainframe’s performance
for three percent of the cost. Considering
the billions of dollars worth of IBM
mainframes in use, to which these new
models are designed to be attached, they
look set for massive success.

Many of IBM'’s rivals will be rushing in
to copy IBM, making PC look-alikes,
sometimes known as IBMulators. A lot of
the rest will simply be wiped out. Few can
compete. Many are selling terminals and
office micros that can be linked to
mainframes. Others are selling home
computers that are little use for anything
else. But IBM has a range of more or less
compatible machines that stretch right
from the top of the range to the bottom.

The advantages are profound. First, all
IBM PC users get the benefit of the biggest
possible range of software. And software is
(continued on next page)

— - —

Schools .will be able to use real-life IBM software on the PCjr.

29




Big is
beautiful

(continued from previous page)

the most important thing; without it
hardware is nearly useless. Second, the
distinctional between home, educational
and business machines breaks down.

With IBM, executives will be able to take
work home on a floppy disc, or bring their
home programs into the office. Work done
at home can be sent down the phone direct
to the corporate mainframe, or infor
mation extracted from it. The current
trend for people to work from home could
receive a significant boost.

In America at least, schools will buy
massive numbers of the PCjr, because it
makes sense for children to learn real-world
computing at school, not use some toy or
specialised machine. Real-world computing
means access to real-world software such
as the word-processing, financial and
communications programs children will
have to use after they leave school.

The IBM PC already dominates the
middle market of small business micros and
executive work stations. Virtually all the
exciting new programs are launched for the
IBM PC: recent examples include Lotus
1-2-3, Context MBA, Oz, Expert-Ease and
Microsoft’s Word. Most successful pro-

grams eventually find their way on to other
machines, but there is no doubt they are
now written to make best use of the IBM
PC’s facilities.

Already these programs are being
converted, where necessary, to run on the
Junior and Senior versions of the PC. The
arrival of the new models in U.S. shops
early next year will coincide with a flood of
business software and games. It should
make the success of the new micros
irresistible.

But IBM succeeds not just because it is
IBM; product quality and marketing count
too. With the PC, the Blue Giant has
completely changed its tune. IBM used to
sell computers as complicated office
products that had to be kept in air-
conditioned rooms and could only be
operated by highly skilled technicians in
white coats. It was incredibly secretive, and
made and sold only its own computers and
programs.

Printout extra==

With the launch of the PC, all IBM’s
precepts were overturned. It bought in
components and software from other
companies: your PC has an Intel
microprocessor, Tandon disc drives
perhaps, and Microsoft’s operating-system
software. Technical details were published
so that other companies could produce
software, some of which is even sold under

. the IBM label. Instead of using only its own

expert sales force, IBM passed the PC on to
independent dealers to sell and support.

Most important of all, IBM used a
Charlie Chaplin figure in its U.S.
advertising, and cartoon characters in the
U.K. The IBM PC was given sound and
colour-graphics options, and launched with
software which included games. The
computer was no longer mysterious but
friendly and fun. The PCjr is just a logical
extension of this aspect of the original PC.

Of course other manufacturers like
Apple will survive and even prosper. Not
even the giant IBM can keep up with
booming demand. Companies like
Commodore and Sinclair will still find a
ready market for machines at half to one-
sixth of the price of the PCjr.

Nonetheless IBM could soon be taking
around 35 percent of the whole micro
market, and up to 50 percent of the world
computer market. Those companies which
have missed the point of the all-purpose PC
and still think they are safe in their little
section of the market are in for a tough
time.

EXTEND YOUR BASIC WITH as B A SIC as
THESE NEW COMMANDS
°
INDEX
| . the knife and fork
e . File records by name /
———J . Fastretrieval by key /
= e e / USE OUR TOOLS FOR NEATER, QUICKER CODE -
* Balance Tree files i ) )
» Cross reference keys / All of these tools have been specifically designed for use with
Microsoft BASIC (interpretive or compiled) but can be linked
SORT for other languages. They will run on any CP/M machine with
. 8080 or Z80 processor. They are all written in machine code
* Fast sortlng . for maximum efficiency and full source cede listings are
* Comma delimited files given in the manuals, with full instructions on how to implement
* Fixed length files - and install them.
* Sorts INDEX files
* Compatible with Wordstar g PRICES
SCREEN CONTROL INDE X Manual £9.95
. SORT Manual £13.50
— * On line screen design SCREEN Manual £9.95
— * Automatic data validation
= * Screen editing features Diskettes £50 each, excluding VAT. Standard format,
S—= * Adaptable for any VDU IBM single sided single density 8. Other formats can be
\‘A'J * Memory mapping L supplied - enquire for full hst.

PHIPPS ASSOCIATE

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item.

Dept E FREEPOST EM463 (No stamp)
172 Kingston Road, Ewell, Surrey KT 19 0BR
Telephone 01-393 0283. 24 Hour answering.

|
VISA
[0
Access and Visa welcome
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Microware and IBM

— an unbeatable

combination.

We promise to:

® Analyse and identify your

requirements.

® Advise on your system needs.
® Supply and install your

equipment.

1BM

IBHM
Personal
Computenr

18m
7 x il

® Provide the widest range of software support.
® Offer comprehensive maintenance contracts.
® Take pride in our unparalleled after sales service.

MEMORY EXPANSION

1. Memory expansion from 64-512K

2. Memory expansion with extended features:
® Printer port
e R232
® Games control
® Battery clock/calendar
® Expansion up to.512K

3. Memory expansion for electronic disk
(RAM) providing capacity of up to 2 Mb

MULTI-TASKING

® Multi-tasking software is now available
for PC DOS — up to 9 tasks can be run
® Concurrent CPM

1. PC Pair
Hard disk storage
® 3.9" Winchester drives
® Single board DTC controller plugs
directly on to PC Bus
® Noadditional power required
® Fixed or removable second drive
2. Our range of 5%4" external Winchesters
provides up to 80 Mb of storage
® Easy back up facility

PC net
® Local area network and shared resource
® Independent of disk type ie XT, corvus etc
® Independent hard disk system
® Remote PC
¢ IBMPCDOS1.1,2.0
® Disk and file sharing
® Low cost, easy to use.
® Simple toset up
® Up to 16 PC’s per file sharer

SOFTWARE

Pegasus - Business application systems

® Sales Ledger

® Purchase Ledger

® Nominal Ledger

® Invoicing

® Payroll

® Stock Control

® Order Entry

® D Base Il Applications
Our complete list of software is too long to
publish, but the widest range is available from
stock including:
Wordstar, Mailmerge, Supercalc, D Base 11,
Fortran 80, Easyfiler, Easywriter, Visicalc

O Microware

Microware (London) Ltd.

Showroom at: 637 Holloway Road, London N19 5SS.

Phone 01-272 6237/6398 or Telex 297598.

IBM Authorised Dealer

® Circle No. 114

TRAINING

We offer training to our IBM PC customers:

1. Computer aided training, which, after
initial set-up, your PC guides you through
the software

2. Onssite personal training by our
experienced professional instructors

MONITORS
We recommend from our range the following:

® The new IBM colour monitor

® LUXOR - high res. colour

® AMDEK - the only IBM compatible

amber screen monochrome available

® HANTAREX — 14" high res. colour

SERVICE

We offer anumber of service options including:

1. Warranty/non-Warranty repairs

2. Extended Warranty contracts

3. Quick response service contracts covering
both parts and labour

PURCHASE TERMS

1. Rental agreements

2. Leasing contracts

3. Approved credit purchase
4. Credit cards

Personal
computer




Earls Court,
London.

June 5-7, 1984

||i||||||i

EXHIBITICJN AND CDNFEF?ENCE

Certainly the major software event of 1984 will be Software ‘84, to be held
for the first time in Central London. Software ‘84 will be totally dedicated
to professional software sales and will be held from June 5-7, 1984 at
Earls Court in the centre of London, the Nation’s biggest commercial
market place.
Such a show could only come from a company that understands the
computer market. Reed Exhibitions, the country’s largest exhibition
organisers, will be staging Software ‘84 with all the skill the company has
already brought to the highly successful Compec shows.
Computer Weekly, Software and the-National Computing Centre (NCC) will be sponsoring
both the exhibition and the prestigious conference, running at the same time, guaranteeing a high level of interest in
both events. The event has the full support of the Computer Services Association (CSA) and The Institute of Data Processing
Management {IDPM) and are co-sponsored by ’Systems International’, ‘Practical Computing’, “Micro Business” and
‘Computer Talk’.
Inevitably, top quality business visitors will be drawn to such a show, with DP professionals, dealers, OEM’s and serious
business and professional end-users all visiting the exhibition with nothing but software purchase at the forefront of their minds.
With that kind of captive audience you can'’t afford not to be a part of this important event. So turn the key to the booming
software market and make Software ‘84 the key to successful software sales. The first step is to fill in the coupon below:

Return to: The Exhibition Manager, Software ‘84, Reed Exhibitions, Surrey House, | Throwley Way, Sutton, Surrey SM1 4QQ
| am interested in exhibiting at ‘Software ‘84, Please send me full details. ]
1 am interested in visiting ‘Software ‘84", Piease send me a visitor registration form. [ |

| am interested in attending ‘Software ‘84° Conference. Please send details. [ ]

Name 0000000000000 ___ Position_____ —
Company

Address L _——
Telephone No. Telex

EXHBITION AND CC)NFEF?EI\ICE
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he 8064 packs all the power you will ever need. Sleek and trim, yet fully expandable with eight slot
Xpansion unit.
he newly designed compact keyboard is a piece of art in itself. The OM8064 features ultrasensitive key

nd single key programming commands, you will get much more including a powerful 64K dynamic RAM up to
4K of ROM, 24 line x 40 character text display with high resolution graphics a 6502 and Z80 microprocessor.

,Dealer Enquiries welcome THE PRICE OF THE COMPLETE SYSTEM COMPRISING OF:

OM8064 MICROCOMPUTER WITH s STANDARD 80 COLUMN CARD
TASHKL COMPUTER SYSTEMS LTD s STANDARD 64K RAM s STANDARD FLOPPY DISK DRIVE
24 LOGAN ROAD, WEMBLEY, MIDDLESEX HA9 8PX % 8 SLOT EXPANSION UNIT & COVER CONTROLLER
TEL No.01-904 4467. TELEX No. 296708 & STANDARD 2K ROM FOR CP/M® % TWO 5%in SSSD SLIMLINE DISK
- M s MAXIMUM 14K ROM FOR BASIC DRIVES & I/F GABLES EACH 163 KBYTES
g B A i S e S s STANDARD 6502 CPU AFG CARD % 12in GREEN MONITOR & CABLE
3 STANDARD Z-80 CARD s JOYSTICK ADAPTOR CABLE

* STANDARD CENTRONIC /F CARD & IF 3 TV ADAPTOR
£1080 PLUS VAT CABLE # TAPE RECORDER CABLES




Tandy TRS-80: Setting The Standard

91/2” Dot-Matrix

£ e With Colour Computer and
Parallel Iinterfaces

DMP-120. This versatile 912" dot-matrix printer has high speed data
processing and graphics modes, that makes light work of many many tasks. It
prints ten and 16.7 characters per inch, or elongated five and 8.3 characters
per inch at up to 125 characters per second. A very compact printer it uses
fanfold, single sheet or rofl paper and has builtin parallel and colour computer
compatible serial interfaces. 26-1255

Colour Graphics

£ ; e Uses Easily Replaceable ink
Cartridges

CGP-115. Uitra-compact colour graphics printer helps you create beautiful
graphics in red, green, blue and black, and it prints alphanumerics. Built-in
commands make it easy! Text mode prints 40 or 80 characters per line at 12
characters per second. Uses easily replaceable ink cartridges. A selection of -

colour pens is available. Set measures 215/16 x 84 x 81/2". 26-1192 - B

Low Cost Dot-Matrix

£ 95 o Print Graphics
and Alphanumerics

e Whisper Quiet!

TP-10 Thermal Printer. Perfect for use with the MC-10 Colour
Microcomputer, and our other colour computers. You can print both screen
graphics and alphanumerics. Textmode prints 32 characters per line at 30
characters per second on 41/8” wide thermal paper. Special repeat function to
' g make graphics programming easier. Colour computer-compatible serial

L g interface only (600 baud). 26-1261

Comput-er Cassette Recorder

£ 95 e Designed For The TRS-80
e Mains Or Battery Operated

Specially designed for use with TRS-80 microcomputers, the CTR-81
computer cassette recorder is ideal for loading and recording programs and
data on cassette tapes. It can easily be connected to Models |, Ill, 4 and the
new TRS-80 Model 100 portable computer. Smart white finish. Mains
operation or requires four “C” batteries (not included). 26-1208

“Letter “Letter
Perfect” Quality”

£1199 £599

With Free e With
Bi-Directional Automatic
Tractor Feed Wheel

(26-1459) Positioning

DWP-410. Ideal for SCRIPSIT" word processing! Select ten or 12 DWP-210. A low-cost printer for that "professionat look”! Select ten or
characters per inch, or proportional pitch. Forward and reverse paper 12 characters per inch, or proportional pitch. Prints over 200 words per
feed and V2 line feed, underline and programmable backspace. minute (18 characters per second) at ten characters per inch. Easily
Includes /120" space and 1/48” line feed. Automatic paper set makes handles an original plus two copies, features /200" space and 1/48”
paper insertion easy. Uses interchangeable print wheels for type line feed, ribbon end, cover open and paper empty sensing. With
selection. EPM mode for special wheels. 26-1250 carbon ribbon and Courier 10 print wheel. 26-1257




Chip-chat=—

IT IS REASONABLE to suppose that for every
microprocessor chip sold at least eight
memory chips will be sold too. That ratio
has a remarkable effect on the economics
of semiconductor supply and demand. Of
course, it is the microprocessors which are
the sex-and-glamour devices that generate
most of the electronic hullaballoo, but
beavering away in the wings there are the
memory manufacturers. They find
themselves locked in a never-ending price
war in a desperate attempt to ensure they
maintain their share of the biggest bonanza
of them all, the market in dynamic RAM
chips.

As every schoolchild now knows, RAM
stands for random access memory. Yet it is
a misnomer, since ROMs are also random-
access devices. A more descriptive title
would be read/write memory, but un-
fortunately there is no convenient acronym
for read/write memory; so I suppose we are
stuck with RAM. The term has now
become embedded as a convenient
yardstick for manufacturers to hype the
power of their home computers.

So much for RAM, but what is dynamic
about it, and why is it the mainstay of most
of the larger semiconductor giants? Well,
that’s easy: the dynamic RAM is a memory
which will forget anything you store in it
within a few thousandths ofa second. Most
people prefer this type to the alternative
static variety which will remember every-
thing you store in it for as long as the power
is switched on.

Flip-flops

But this idea of dynamic RAM does seem
a little strange doesn’t it, since a few
thousandths of a second hardly provides
time to zap a couple of Lunar Crabs. And,
after all, it takes 15 minutes to load the
blasted thing via the cassette port. In static
RAM devices, a bit is stored by means of a
pair of cross-coupled transistors — a flip-
flop, in fact. Once set to a state they remain
in it unti] reset by a further write operation,
or by the power being removed.

In a dynamic RAM flip-flops are not
used. Instead, the state of a one-bit cell is
indicated by an electrical charge stored on
the tiny capacitor formed by the gate oxide
of a single MOS transistor. These stored
charges rapidly leak away, and once they
have gone the stored data is lost for ever. So
there is a whole collection of extra logic
circuitry which must be provided by the
system designer to perform the essential
function of dynamic RAM refresh. This
topping-up activity has to operate on every
single location, and do so every two
milliseconds or so.

But why should anyone in their right
mind want to use a dynamic RAM when
there are plenty of no-fuss static devices
available which do not forget and do
not need lots of extra refresh logic? The
answer is simply that there are more
transistors in a static cell which means that
for a given chip area you get more dynamic
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by Ray Coles

bits per buck — in fact about four times as
many as you would get if you chose a static
device. There is no way round it: if you
want to beat the Joneses in those how-
many-K-has-yours-got conversations, you
have to have dynamic RAM.

Dynamic RAM first appeared in the late
1960s in a 256 by 1 format, followed
roughly four years later by the 1K by 1
format, followed four years after that by
the 4K by 1, then the 16K by 1, then the 64K
by 1. Today we are on the brink of the next
step, the 256Kbit dynamic RAM.

Open up your trusty micro and inside
you will probably find either 16K or 64K
dynamic RAM devices in 16-pin packages,
in multiples of eight. Actually, the 64K era
has only recently dawned in the personal
computer market even though 64Kbit
devices have been available for about three
years. This lag has occurred because the
new generation only replaces the previous
one when its cost per bit has fallen low
enough to make it the most economic
choice for the system builder. The choice
has been made easier during the
4K/16K/64K eras by the pin compatibility
built in by the chip designers.

Several home computers can be had in
16K or 48K versions, for example, and the

upgrade usually involves unplugging eight
16K devices and replacing them with eight
64K chips. In this case, 16K of the 64K
chips is wasted because of the need to keep
16K out of the total 64K address space for
the Basic ROMs. We have to be thankful
for dynamic memory since it is this
technology, just as much as the glamorous
microprocessor, which enables us to have a
cheap personal computer with sufficient
memory to do really useful jobs.

Home micros

The up-and-coming 256K devices are
being sampled right now, and you can
expect to see them in your machines within
two or three years. These monster chips are
so capacious that eight-bit microprocessors
just cannot take advantage of their size in a
256K by 1 format. Consequently we will
also be seeing other useful formats, like
that used by the spanking new Mostek
MK-4856.

This device has been specifically designed
for small home-computer style applications
which do not require large amounts of
memory, and is organised as 32K words of
eight bits each. The 32K of RAM is quite a
respectable memory size for the smaller
systems which currently use as many as 16
16Kbit dynamic RAMSs to achieve this
total. With the MK-4856, only a single
28-pin package will be needed, and add-on
increments to 64K and beyond will be
simply a matter of providing a few spare
sockets. Even better, this new dynamic
RAM is pin compatible with the ROM
devices currently used, giving the user an
option to add either extra RAM or extra
ROM to his or her system.

The most useful MK-4856 feature of all is
the provision of an on-chip refresh counter
and address muitiplexer which makes this
device almost as easy to use at static RAM.
No longer will system designers have to
provide a collection of expensive external
logic to refresh their RAM array, and thisis |
bound to result in even cheaper systems for
us, the lucky consumers. The MK-4856

runs from a single SV supply and is

fabricated by Mostek in an advanced
NMOS technology called LD3. It will be

available in versions with access times of

100, 120 and 150 nanoseconds. o
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BUY AN gapplc

In our January Sale

The
Professional
Home Solution

Apple lle 64K
b }£7so

Disk Drive
With Controller
‘Includes over £300
of extras

TV modulator colour and
sound

3 Apple books

£100 Training Voucher
Apple Monitor Voucher
Software Vouchers
Micronet/Prestel Voucher

Windfall Voucher
Apple Sports Bag

The Personal
Solution

APPLE lle

Apple lle 64K
Disk Drive with
80 column card
12" High Res.
Monitor

£900

Apple lle
Monitor
Colour Monitor
RGB and Composite
Disk-Drive
Withaut
80 col + 64K
Applewriter
Quickfile
Mouttiplan
80 Col. Card

The Business
Solution

APPLE |1l

Appie ill 256K

Monitor i1

SOS System Software 2 £1999
with Apple ll emuiation

buiit in disk drive

Apple HI 256K
Computer as above
plus Profile 5Smbyte
hard disk

Applewriter 11l

Visicalc |11

Quickfite 1l

(All 3 packages for £295)
Complete range of invoicing,
ledgers and stock packages
available.

THE SUPPORT PACKAGE

® Training — Free half day appreciation course before you BUY

— Free one day application training when you buy your Apple from us.
® Full year guarantee on all parts and labour.
® On site maintenance available.

LISA

Why not attend one of our free seminars?

or Rent a LISA for evaluation

Please ring for details

Printers
EPSON RX80

OKI

RX80ft
FX80
82A
92

For computerised solutions to business problems contact

SIMMONS MAGEE COMPUTERSLID

13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ

01-891-4477

ALL PRICES EXCLUSIVEOF V.A.T.
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® BritainsNo1
range of
products

® CheckourUK
dealer network
for your nearest
outlet

® Aftersales
service fromour
own factory and
engineers

It’s our aim to provide satisfaction at
the sign of the Big ‘M". By providing
local distributors, best prices and
service, we offer you the most. If you
don’t see it in our ad ask your local
distributor, or write to our Head
Office for full list.

All prices include VAT
All prices correct at time of going to
press, but subject to change

All products normally in stock
but to prevent a wasted
Journey phone your local
dealer first before calling.

® Circle No. 117




The Apple Professional
Home Computer P_qgk

What will you get?
The heart of the system is the Apple fle
microcomputer. It’s the latest version of the
famous Apple Il personal computer. it
incorporates the latest in L.S.I. technology
and other state-of-the-art advances. Its
unique modular design incorporates 8 slots
which allow user expansion capabilities no
other personal computer can match. In
addition, you’ll get the Apple Il disk drive —
disk, of course, gives you access to
information more quickly and reliably than
cassette tape which is why disk-based
systems are the standard for business. A high
quality TV and sound modulator which lets
you use our Apple with your home TV set.
{Also available at a special price with this
package is the New Monitor Il — for those
who need to view text as their main
concern. This special complete pack contains:
Apple /le Personal Computer, disk drive and
controller.

TV Modulator (colour and sound)

£25 Apple Software rebate certificates

£100 Training Voucher

£25 Apple Monitor rebate certificate
Micronet/Prestel discount voucher — £68 off
‘Windfall” Apple user magazine
Apple Sports Bag

Software Certificates

Catalogue of Hardware and Software

A full colour 32K ROM computer with
text and graphics modes up to

640 x 256 graphics and 80 column text
screen, extended Microsoft basic, built
in assembler 1 MHZ and tube interface,

sideways ROM, RS 423, A/D converter.

BBC Model B £399

Price £999.

!

ALSO AVAILABLE
BBC Model B + Econet
BBC Model B + Disk Interface

BBC Model B + Disk Interface + Econet

DATA BASE RETRIEVAL

AND INFORMATION PACKAGE
BBC and Disk Interface Disk Drive,
Green Monitor, Dot Matrix printer,
Data Base program complete with all
cables, manuals and formatting disk.

£1075
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Disk Drives Software Printers
UK’s No. 1 range of software. SEIKOSHA GP100 £214.99

o e Eomali Check availability with your SEIKOSHA GP250  £276.00
sing - EPSON RX80 £339.25

400K single disk drive £396.75
800K dual disk drive €711.85 EPSONFX80160cps £454.25
OLIVETT!I SPARKJET

PRINTER £419.75

SMITH CORONA DAWHEEL
£459.00

TEC STARWRITER 40 cps
£1265.00
~—1 JUKI 6100 D/WHEEL £458.85
L STAR MCP40 COLOUR

— PRINTER £171.35
SINCLAIR SOFTWARE STAR DP510 £275.00

— SEND FOR LIST

i

‘ LYNX
TORCH Z80 CON&I"!ESS N LYNX 96K £€299.00
This remarkable chess game comes in JOYSTICK INTERFACE ~ £13.95
DISK PACK L i o TS SERIAL INTERFACE £3.99
Models available: si7a 00 CENTRONICS INTERFACE
- ESCORTER . £49.95
Twin disk can store AMBASSADOR  £229.99
Up o VO MONARCH  £279.99 :
Disks can be used for . Workstation
storage under ACORN Designed to take

computer, disk drive,
printer and paper.
Robustly built for school,
business or home use.

DFS systems or for CPIM
programs.

£839.50

700mm £118.00
1100mm £138.00.

.

Finding it hard to come to terms with user
manuals. Master Class videos will take
you step by step and make first time
computing much more enjoyable. Hire or
buy for a very low cost

RGB Colour, standard resolution.
As used by Acorn Computers.
This is a top quality monitor,
also comes In high resolution.

RGB Colour RGB
HIGH/RES STD/RES
£632.50




SINCLAIR
SPECTRUM

16K and 48K, basic, colour, text and
graphics, vast range of software
including education, printer, built-in
speaker. You can build a very good
system at a very good price.

ZX SPECTRUM 48K
£129.95

ZX SPECTRUM 16K
£99.95

COMMODORE
COMMODORE 64
-64K RAM,

colour, sophisticated ROM/RAM user,
full business applications, disk drives
available, sound, UHF/composite video,
proven basic language, exceptional
value, high resolution graphics, many
“add-ons” available, printers.

£229.00

|

MTV 1400
Monitor/ TV

in one
@ Audio facilities

BBC Model B
Commodore
Dragon

Oric
Atari

Up to £1000 Iinstant credit available through selected Big ‘M’ dealers.

FIDELITY

@ No tuning necessary when
switching TV to computer

@ Uses new Scart plug
@ Cable & satelite facilities
@ Fantastic graphics

@ RGB composite videa

@ Compatable with:

£247.25

Ask for written details.

AGENTS

Aberdeen

Microcomins

372-374 George St. 0224 633385
Abergele

Abergele Computer Centre

8 Water St. 0745 826234
Altrincham

M Copeland Ltd

37 Stanford New Rd. 061 928 0087
Ballymoney

Everyman Computers

Charlotte St. 02656 62116
Bedford

The Software Centre

52a Bromham Rd. 0234 44733
Bishop's Stortford

Computers of East Anglia

3 Church St. 0279 506801
Blackpool

Blackpool Computer Store

179 Church St. 0253 27091
Bridgend

Automation Services

3] Wemleys Rd. Penyfai 0656 720959

24 Gloucester Rd. 0273 698424
Bristol

Brensall Computers Ltd

24 Park Row. 0272 294188
Brixham

Computer Systems {Torbay)
Pump St. 08045 6565
Bromiey

Datastore

6 Chatterton Rd. 01 460 8991
Cardiff

Steves Computer Co. Ltd
Castle Arcade. 0222 41905

Chelmsford

Essex Computer Centre
Moutsham St. 0245 358702
Clacton-on-Sea

Clacton Computer Centre

Pier Avenue. 0255 422644
Colchester

Capncomn Computer Centre
32 Nonth Hill. 0206 68471
Croydon

Universal Micro Peripherals
233 London Rd, W Croydon
01 683 0060

Derby

First Byte Computers

10 Main Centre

London Rd. 0332 365280
Dover

Dover International Computer Centre
18-19 The Charlton Arcade
High St. 0304 212433

Co Durham

Knowledge Computer Centre
15 North Burns
Chester-le-Street. 0385 888144
Gloucester

The Model Shop

79 Northgate St. 0452 410693

Gulidford
The Model Shop
23 Swan Lane. 0483 39115

Hastings
The Computer Centre
37 Robertson St. 0424 439150

Haverfordwest

The Computer Centre (BIS}

22 Market Courtyard Shops
Haverfordwest, Dyfed. 0437 68228

Heckmondwike

Thoughts and Crosses

37 Market St. Heckmondwike,
W Yorks. 0924 402337

L

DRAGON
DRAGON 32

32K RAM, colour, extended basic, sound
5 octaves 255 tones, vast software
range, typewriter keyboard, standard
cassette drive, high resolution graphics,
256 X 192, text 16 + 32, looks like &
British worldbeater.

£174.99

Valld urtyy .,

Mi
s.,::M'“Qeme" 1 4

ORIC

48K, colour, high resolution graphics
240 x 200, text 28 + 40, pre-
programmed sound, user-defined
keyboard/graphics, non touch-sensitive
keyboard, microsoft type basic with
powerful extensions, RGB/UHF,
standard cassette interface, parailel
printer output, several periferals
available, printers available modems and

PRESTEL [coming).
ORIC-1 48K £139.95

Hemel Hempstead Norwlich Stirling
Faxminster Richard Pank Micro Store
25 Market Square, 0442 55044 Anglia Square. Norwich. 0603 27963 Unit 3, The Arcade. 0786 645M
Hornchurch Norwich Stoke on Trent
Channel One Abacus Micro Computers Town Compuiter Store
174 High St. 04024 75613 12A Potter Gate. 0502 715061 30 Town Rd.. Hanley. 0782 287540
Horsham Nottingham Stroud
Microstore Computer Market The Model Shop
13b West St. Horsham. 0403 52297 27 Goose Gate. 0602 586454 22 High . 04536 5920
Orchard Computer Centre Plymouth Surbiton
34 East . 0403 68461/54 The Model Shop Computasolve
- st BN 11 Old Town St. 0752 21851 8 Central Parade, St. Marks Hill
ul 01 390 5135
Preston
Computer Centre [Humberside) 4MAT Computin Uxbridge

26 Aniaby Rd. 0482 26297

lifracombe
Bits + Bytes
44 Fore t. lifracombe
N. Devon. 0271 62801

ipswich
Brainwave Micro’s

Scunthorpe

Sheffieid
Just Micro

puting
67 Friar Gate. 0772 561952

Ashby Computer Centre
298 Ashby High St. 0274 871756

22 Carver St. 0742 752732

J.K.L. Computers

7 Windsor St. 0895 51815
Welling

Bureau Computer Services Ltd
52-54 Bellegrove Rd. 01 301 2677
Weymouth

Silicon Chip Computers

Crown St. 0473 50965 Shetiand 39 Park S. 0305 787592
Lancaster . Tomorrows World Wolverhampton
Castle Computers Esplanade. 0595 2145 Wolvemamplgn Computer Centre
5 Frances Passage. 0524 61133 Lerwick 17-19 Lichfield St. 0902 29907
London SOutheSr(;d-on-Sea

f 3 Estuary Software 5 .
gm;ﬁg,g s 261 Victoria Ave. 0702 43568 Think you're
London Stamford good enough to
The Advanced Technology Centre Burghley Computers Ltd b Bi
207 Eitham High . Hanover Coun. 0780 54444 ecome a oig
London SE9. 01 859 769 ‘M’ distributor?
Merseyside
Sourcce Computers Ltd Full back Up f
230 Crow Lane East i i
Newton-e-Willows. 09252 4394 9""".‘- Write for
Nederland details and
Micro Management {Holland) i i
Raad Huisstraat 98 app“catlon
2406 Ah Alphen-ann-den-nijn, forms to Steve

1

Cl7E2550 Macfarlane

Micro Management Head Office: 16 Princes Street Ipswich Suffolk Tel: 0473 219461

® Circle No. 11&
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“ Gordon Baker had often thought about
buying a computer, but his courage always failed
him at the vital moment. "I'm not a technical man”, he
explained. "I need patience and understanding and
when [ saw Columbia in a recent issue of a computer
magazine, it looked so attractive and uncomplicated
that I just had to send for more details.”

A package arrived from Icarus the following
Monday. With trembling hands Gordon opened it
and read through the letter and introductory
brochure. It seemed too goed to be true: Columbia
embodjed all that had been missing from his
previous relationships.

A meeting was arranged.

Gordon passed that afternoon with his local
Icarus dealér in a state of near ecstasy! Columbia
was not only attractive to look at, but, as the dealer
explained and demonstrated,
proved extremely competent
without being overly
complicated.

Soon after that initial contact
Cordon had to fly North on
business and it was a fortnight
before he could contact
the dealer to fix another
meeting. It was decided
to bring Columbia round [ﬁ(’
to Gordon's office to be m““

ML

introduced to the staff. It

was vital to establish as soon as 1
possible whether Columbia could
operate efficiently in his own
business environment.

The Calumbia 16 BIT

Things could not have gone better. Columbia
was a big hit with everybody; Accounts, Stock
Control, Sales, Research and Forecasting were all of
one accord: Columbia was terrific,

They enthused over the high resolution amber
screen, were effusive about the choice of CP/M 86
and MS-DOS operating systems and IBM PC
compatibility, and then became quite emotional over
Columbia’s floppy and Winchester disc
configurations, its expandability up to 896K RAM and
the access it gave to hundreds of 16 BIT 'off the shelf
software packages.

The dealer asked Gordon if he would like to see
Columbia again. "Oh, please”, said Gordon, "could it
stay for just a couple more days?

Within a week Columbia had moved in
permanently, and Gordon was on top of the world.

"I'd just about given up hope of ever
finding my perfect partner”, he said,
4 \ “until Columbia came along and
changed my life!”

b In the background, the
warm glow from the amber
screen seemed to indicate
that Columbia too was
well pleased with the

situation . . . ”

If you think the
Columbia PC could
be your perfect
partner too, we'll be pleased to
send you more intimate details in
complete confidence.

Personal Computer

Computer Systems Ltd

ICARUS COMPUTER SYSTEMS LTD, Deane House, 27 Greenwood Place, London NW5 INN. Tel: 01-485 5574. Telex: 264209
® Circle No. 120
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How to buy

for business

Lionel Moon offers advice to help prevent you making an expensive mistake.

IT HAS BEEN estimated that seven out of
every 10 business and industrial micro users
buy the wrong type of computer system the
first time around. With more than
1,000,000 micro users in the U.K., and a
typical system costing at least £3,000 to
£5,000 a time, that makes an awful lot of
expensive mistakes.

Most of Sirton’s current users are
experienced computer personnel. Yet
around 65 percent to 70 percent of them
pretty quickly found that the first system
they purchased was simply not up to the job
required. Clearly some guidelines are
required for people purchasing their first
business micro.

Buy the software first, the hardware
second. Virtually all first-time users work
the other way around. They buy the micro
that seems to be receiving the maximum
amount of coverage and publicity and then
set out to find the software required to
make it run. Many users have come unstuck
using this back-to-front approach.

The first stage is to define what you want
the computer to do — word processing,
perhaps. Look at the best-selling word-
processing software, try it out, make your
choice and then select the appropriate
hardware to make it run. In this way you
are buying a package to solve your
problems. The other way you may end up
with an excellent box of tricks but with
inferior software.

Many people experienced a similar
software/hardware problem when the first
16-bit micros came on to the market. The
machines boasted all sorts of impressive
powers and capabilities but there was
hardly any software available for them.
Users had a terrible time trying to make
their proud acquisition do the job it was
bought for. At the same time, well tried
machines costing a fraction of the price
were capable of performing perfectly
adequately the task required.

Do not forget the cost of extras. The
computer itself is only a part of the expense
involved in computerisation. Most people
will want a good printer, and that can cost
as much as the computer itself. Then there
is the cost of the disc drives, the software,
support and maintenance. It is no use just
scouring advertisements for a dealer that is
advertising brand X at £499 instead of £500

PRACTICAL COMPUTING January 1984

when the extras can cost two or three times
more than the computer itself. So when
comparing prices it is the system price that
counts.

Buy a machine that can be upgraded to a
multi-user system. Once you have dis-
covered the benefits of computing in
practice you may want to have more than
one screen and keyboard so that several
people can be using the computer at the
same time. This is where the micro-
computer’s cheap introduction to
computing can all of a sudden become an
expensive nightmare.

The secret here is to buy a computer to
which other terminals can be added easily
and cheaply. Unfortunately this is not
possible with most microcomputers. If you
want to have two, three or four users you
will need two, three or four micro-
computers. Even if they can be connected
together, so that the capabilities can be
shared and multiplied, this option can be
very expensive.

A system consisting of five Apples
networked together, with the relevant
printers and hard-disc units, can cost
anything up to £20,000. A system based on
the IBM PC would cost even more. A five-
user system designed originally to be
flexible and expandable and take extra
users in its stride can be obtained for
around £12,000.

Do not wait for prices to drop. It is unlikely
that any basic small computer system will
be reduced in price by more than £300 in a
year. A properly chosen computer will save
you far more money over a given period of
time than any decline in price. If your micro
is not saving you at least £1,000 a year then
you have either got the wrong one or you
are not using it to its full capacity.

Make sure your computer can be updated.
Most microcomputers currently on the
market will be out of date in 12 to 18
months. It is a fact of life that there will be
far superior products on the market for

Lionel Moon is Managing Director of
Sirton Computer Systems, which

specialises in equipment for technical
and scientific applications.

roughly the same price, or even less, this
time next year.

However, all is not lost. Several
computers are based on the IEEE 696 S-100
bus standard. The S-100 bus is nothing
more than a series of sockets into which
computer boards and circuitry are inserted.
When a board becomes out of date, or you
want to change the computer’s capabilities,
you simply plug in a new board.

Make sure your system can accept a
Winchester disc. Winchesters can store
much more information than a floppy —
typically up to 100 times more — and are
much more robust. Find out what a good-
sized 20Mbyte Winchester will cost to add
on to your system; for some systems they
are much more expensive than for others:-
You will probably want one, but they can
be a very costly addition to some micros.

Choose 8in. floppies, not 5.25in.
Winchester or no Winchester, you still need
a floppy-disc unit to run programs and to
make back-up copies. It is well worth
investing in 8in. drives, which are more
serviceable than the 5.25in. little brothers.

Choose your supplier with care. A supplier
with experience in your problems, who has
helped other companies like your own, will
be worth his weight in gold. He will be able
to advise you on which systems are best for
the job and will know what has or has not
worked in the past.

It is all very well spending days hunting
around for the cheapest price, but will the
supplier still be around when things go
wrong?

Buy the best printer you can. Unlike the
other elements in a microcomputer system
the printer is full of moving parts. What is
more, they have to move extremely fast to
print 30 characters per second or more.
They are quite often used several hours a
day flat out, in order to produce
documents, letters, reports, memos and
summaries by the dozen.

A letter-quality printer rather than a dot-
matrix printer is normally the best choice.
The same unit can then be used across the
board, from the smallest internal memo to
large presentation documents and, if
necessary, type founts can be changed to
included foreign-language lettering. o
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How do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest innovations The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world’s largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most small
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service \Xe give the crucial dimension

of after-sales service and full support to everything we sell.

That includes:

@ An update service for software and documentation.

@ Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.

@ Subscriptions to Lifelines!™ the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

WHEN IT COMES
TO MICROCOMPUTER
SOFT\WARE
WE WROTE

Aa SLIFEBOAT

CAMLé‘g{,EEs

Getit now Lifeboat
now servestens of thousands
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

You may not need all we offer, but we offer just
what you need. After all, we wrote the book.

I.ifeboal# sociates

World's fore ware source

| PO Box 125,London WC2H 9LU or call 01-836 2028
O Please send me a free lifeboat catalogue.
Name

| Title
Company

| A:jdress f

| ] =]

Postcode

Copyright © 1981, by Lifeboat Associates.
el i gy | g B

Lifeboat Worldwlde offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel [212) 860-0300 Telex 640693 [LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bidg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Te! 03-437-3901 Tetex 2423296 {LBJTYO) ENGLAND Lifeboat Assoclates Ltd PO Box 125 London WC2H 9LUENgland Tel 01-836 9028 Telex 893709 {LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042- 36-8686 Telex 865265 (MICO CH) W GERMANY Intersoft GmbH Schiossgartenweg 5
D-8045 ismaning W. Germany Tel 089-966-444 Telex 5213643 {ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charies de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 {PUBLIC X PARIS)
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THE PROFESSIONAL
DATABASE

For:
CP/M-80
MS DOS

PC DOS2
PCOS

INCLUDING:
IBM PC, APRICOT, WANG, DEC

SIRIUS, ICL PC, OLIVETTI.

® EASY TO USE

® MANY APPLICATIONS

® MULTIKEY ACCESS

® LINKS TO WORDSTAR™

® SUPERFAST SORT

® FANTASTIC VALUE AT £295 + VAT
® SPECIAL TERMS FOR DEALERS

RING NOW FOR MORE
DETAILS AND FREE FULL SPEC

GCLUUDOS 01-253-3998 5.

SYSTENIS LD  3ieStw: ronb. ronvonecivzan

@ Circle No. 122

MAGIC
MEMORY is the
application of
micro technology
combined with the
sophisticafed”
operating techniques
usually only associated
with large mini computer
systems. Literally Hours
each week can be saved with
MAGIC MEMORY both by
increased performance with the
micro cache and by not waiting
for printing to finish before being
able to resume working. All this is
available to users from £195 for 64K
up to £595 for a full 512K, from dealers
or direct from DATAFLEX.
More details available from PHILLIP BENGE
or DAVID LOW at DATAFLEX LIMITED on
01-748 4176.

Address:

TEL: I

PHONE 01-748 4176 OR SEND BACK COUPON TO l
® Dataflex Ltd The System Centre 238-246 King Street London Wé ORFJ

® Circle No. 123
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%, 14’ COLOURTV with TELETEXT &,
$%' and FULL REMOTE CONTROL!

i.'\Slll\l!l’ PC 1500 PORTABLE COMPUTER!
£50 VOUCHER to spend on any

HOW TO ENTER: BUY JUST ONE OF THESE PRODUCTS TO RECEIVE YOUR ENTRY ¥ product on this page!
FORM — BUT HURRY — CLOSING DATE IS 31.1.844 — AND YOU CAN'T BUY BETTER! 3

COMPARE OUR PRICES

DON'T WASTE MONEY!
ON OTHER COMPUTERS: COMPARE THE TD8
WITH OTHERS — COME TO US LAST!!

FROM £995 For dual 250KB disk system with 25x80 char.

{ex. VAT and monitor} VDU, 93key keybord, user definable char. set
PHILIPS 12 vmi&: » 80 chax 128KB RAM (no upper limit to expansion, due to
' our unique bus structure. This also allows CPUs

to be mixed. 4KB ROM with MIC monitor,

. bootstrap, dual RS232 ports to 19.2K baud,
software controlled. Unigue ‘stackable’ option
modules allow easy and cheap expansion of your
system — the first rational development from
$-100 bus based machines!

INCREDIBLE!
A high quality daisy wheel printer with RS232 interface, 3KB
character buffer, and a host of other features like full WordStar
function support, dual colour (redfblack) printing
ONLY £475 (ex. VAT + £12 carr)

£149

COMETOUS LAST!!!
CDC DISKETTES AT CRAZY PRICES!

TD8 SYSTEM CP/M80 £139. CPIM86 £225. 8086/7 with

PROCESSOR 128KB £495 extra gives you THE most powerful
STATE SOFT 10 or 16 SECTORED Dual Serial machine in its class. You could spend £6,000 for
Code Type Ports  £995 a machine of this specification.

170
£2.05

TD1 5} " 40 TRK single sided ... .
TD2 5} 40 TRK double s:ded

T03 54" BO TRK single sided ..
704 5}" 80 TRK doubie sided .
T05 8" 40 TRK SS-8D ...
T06 8" 40 TRK SS-DO ...
T07 8" 40 TRK DS-SD ...
T088” 40 TRK DS-DD . .....

10MHz Other options include: 54KB RAM expansion
£135. 192KB RAM £249. IEEEA8S £97.50.
Sync comms £78. Dual Parallel Ports £59. Dual
RS232 £59. 68000 CPU £TBA. 16032 CPU
£TBA. A to D and D to A converters, high res.
graphics, floppy and hard disk controllers and
drives, tracker ball, real-time clock/calendar with
BBU and more on the way!

SPECIAL OFFER UNTIL JANUARY 1, 1984
FREE DATA CABLE WITH EVERY BROTHER HR15!

Use this printer with the law-cast TD8 micro for the ultimate in

low-cost WP systems.

Dual 250KB
Drives

10 per box. Prices per diskette quoted. Discounts for quantity

TD8 Keyboard
ADD 15% VAT + £1.50 P&P

DATA CABLES
MADE T0 YOUR SPECIOFF SHELF

FROM
£12

CHOOSE YOUR SDFTWARE SOFTWARE: WordStar, Mailmerge, D Base Il
FIRST THEN COMPARE OUR Personal Pearl, MBasic, CBasic, Pascal Z, MT+,
HAROWARE . . Fartran, CIS Cobol, C, Cardbox, FMS, DAtastar,
CalcStar, Supercaic, Mathemagic, Peachiree
Sales Nominal, Purchase Ledgers, Inventory
management, Payroll, etc., ADA, Charger, Ratfor,
Act 80, Act 65, 68, 69, 86/88, Tran8, Catchum
and much more!

PHONE TO ARRANGE DEMO
01-965 0627

24 HOURS — SEVEN DAYS

TALK ABOUT CHEAP!

Philips 12" Videa Monitor — 25 = 8D characters, P31 green
phosphor attractive case.
Ex. VAT & Carr.

ONLY £84.50!

MINIMUM ORDER FOR PAPER=5 BOXES

LARGE RANGES OF PAPER AND RIBBONS AT

GREAT PRICES
e.g.: Listing Paper

Cade Type
T09 11" xB} " 60 GSM Plain ..........
TD10 11" <8} 60GSM Pert’d Margins
T011 11" x 144" 70GSM Music Ruled
RIBBONS: 10 off EPSON FX-80
RIBBONS: 10 off EPSON FX.-8
10 oft EPSDN FX-100 .
{Refill for metal cartridges)

ADD 15% VAT + £1.50 CARR. PER ITEM (PAPER) OR BDX OF 10 RIBBONS.
OELIVERY 10-14 DAYS

MANY MORE AVA{LABLE — PHONE FOR DETAILS NOW!
01-965 0672

£

per 1000 £3.75
per 1000 £3.95
per 1000 £5.95
oneee £49.95

KEEP RUNNING OUT OF SPACE!
BDOS ERRORS? ADD AN EXTRA DISK DRIVE
TO YOUR MACHINE
CASED New LSls make

AND the FD-55 Series
UNCASED better than ever

Complete TD8 system (as illust.} with Keystar, Epson
RX-80, disk filing box, CPM 2.2 and WordStar, VDU and
keyboard

ONLY £1895!

ADD £19 carr. Does not include desk unit. Price is ex. VAT & carr.

OR with HR15 Daisy Wheel — £1995
(ex. VAT, {14 carr}

KEYSTR

Very powerful and versatile, from Rade Systems
the R150 multiprocessor SBC £385!! (ex. VAT
+ carr). Amazing spec. Look what you get:
Z80A at 4MHz with 64K RAM 5}1/8” disk con-
troller, ZBOA CTC, Z8BOA DMA, Z80A P10,
memory mapped VDU uses M6845 CRTC, got
25 x 80 char display, you can use all the TD8

BBC COMPATIBLE

option cards to build your own powerful system, A
or build your own TD8! Suitable power-supply 253‘@53’,‘[‘221'}5‘&?})“,55Kﬁ,{g\ﬂnﬁg NO MORE FUMBLING CASED - AND PSU: FD-55 features '
£95. Keyboard from £85. Cased Video Monitors FOR THE 'CONTROL' 250K8 SS 40 TRK £129 @  Half the height of conventional
from £95, Keyboard from £85. Cased Video KEY! O b Al Ll
Monitars from £95. Supplied with full technical ; 1MB 08 80 TRK. 1 AMBytes
documentation. Demand for this excellent ST, 18MB DS 80 TRK... ®  Perfect disk regstration
machine is high! Order now! Power re- e e 2 deve PSU Module @  Brushiess (IC drect dive motar
quirements: + 5V@1.5A, + 12V@25A. — 12V k 4 drve PSU modules. £99 ®  Highspeed data access
required for RS232 option — availabie on our L] o - O %x:"‘:" generation (4.9 W.
standard PSU. . R .1.‘1 ®  LEOMphoto sensor system
f-#=g = Q- g
Eﬁ _ o R \/ DUAL DRIVE UNITS ~ 2v8 2MByes
16 WITH PSU
. DNLY £189.95 e. VAT & carr. Add £2 P&P} HERE! E 67 5 ! £49 5 !
Jimiik SUITS MDST MACHINES: The to all your WP . inc. case and PSU inc. case and
e ’ KeyStar's friendly keyboard allows you to work e a:f;:)zmgl;l vavm; . TT‘fvmségEKDSSSd%UTm(K fgigs PSU
A more efficiently saving time and mistakes! WordStar, KeyStar will allow Tw!“ 500K SS 40180 TRkeazs & VAT ex VAT. Carr. £4.
- Derr::nd is high forllhi;v;mazir;(g addition to the even those unfamiiar with T::: MB DS 40/80 TRK.£495 TRADE ENQUIRIES
. i ' i 4
: N R o Ppac e WP 10 uss:a]t;:lszjvl::; Twin 1.6MB 0S 80 TRK..£000 WELCOME
e - ‘ 01965 0627 Telex: 24708
B _N =B =B =N _ =N __u_§__N B BB _R_E_R B _B_=B__B T EE I S S S
Post now to: TELEDIGITAL COMPUTERS, 42 GORST ROAD, PARK ROYAL INDUSTRIAL ESTATE, LONDON NW10 6LD
Qty Description ag +VAT & Carr | *“lenclose cheque
Name Please send me :
Address *My Access/Visa
P sl e 13 1773 (0t Anr e =
informalion on any of the
above Ailow up to 28 days
01-965 0627 delivery on non
o products. Your entry may
Tel - '? be sent by return,
—— “Delets where applicabis.

N m N EE TR OEE BN . luuuw
® Circle No. 124
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Anglia Computer Centre

88 ST BENEDICTS STREET NORWICH NR2 4AB
TELEX 975201 ACOMP G

SPECIALISTS IN BUSINESS COMPUTERS

Cromer

BUSINESS COMPUTERS
Phone (0603) 667032/3 or 21117 D " . Greatth
APPLE, SIRIUS, Jereham  Yarmoutt
OSBORNE, ANADEX. NORWlCH‘M

IBM*, DEC, EPSON. ®

* Complete with professional I i¢!

back-up service w
Thetford Lowestoft

HOME COMPUTERS

Phone (0603) 26002/667031 Diss

BBC, DRAGON, .
COMMODORE 64,

SINCLAIR, ORIC, LYNX.

* On special offer %

Call for Price ££€ Ipswich

BOOKS AND
STATIONERY CENTRE
Phone (0603) 29652
PROBABLY THE
LARGEST SELECTION
OF COMPUTER BOOKS
IN EAST ANGLIA

ACCESS AND BARCLAYCARD WELCOME
| *IBM authorised dealer — IBM Personal Computer

® Circle No. 125

Work on your own
where you're

not alone

A piace where you can set up alone or start a busi-
ness or open a branch office and not have to worry
about who answers the phone when you re out.

And the location gives swift access to M4/M3 motor-
ways, the North Circular. the Underground. British
Rail and Heathrow Airport in a leafy environment
with the Thames nearby.

It's London without the hassle.

UNITS FROM 100 SQ. FT. AT £28 pw.
INCLUSIVE

Call in, phone or write: Barley Mow Workspace,
10 Barley Mow Passage, Chiswick, London
W4 4PH. Telephone 01-994 6477.

® Circle No. 126

Splitscreen display, menus
and matrix, scrolling
without losing row
descriptions,
comprehensive matrix and
file manipulation, fiexible
data input.

ANALYSIS AND SORTING
Sort data by row, by

column, in ascending or
descending order, even by
row name Highlight values
meeting specified criteria,
statistics include regression

for forecasting.

JOB AUTOMATION
Compiled job streams
make running.
comprehensive systems
quick and easy; options
allow for operator prompts
and choices to be built in.

REPORT WRITER

Compiled for fast production of
formal reports with graphics,
sorting comprehensive
formatting and display facilities.

DATA INPUT
Direct into spreadsheet or from files
built in Encore, or from files external

ENCORE is written by FEROX:
authors of DSS/F — The Micromodelier

fo Encore. Plus random number

generation and arithmetic on entry. g : —)
am an
cam A Y

A COMPLETE PACKAGE

Spreadsheet or Financial
weoser PlanNnNin

g FINANCIAL MODELLING
Spreadsheet plus
comprehensive procedural
language; IF, THEN, ELSE,
GOTO, and WHILE.

Shorthand models (R3 = R4

+ R2) or in plain English

"Total Cost’ = ‘Fixed Costs'

+ 'Variable Costs'

GRAPHICS

'Quick and Dirty' from
spreadsheet or
comprehensively from Exec.
Provides over ten different
chart types. Can be used
with external data files.

EXEC!

A compiled language for
systems wrifing, includes
formal reports, graphics,
menus, over 100

EDIT commands for writing

A powerful screen text comprehensive systems,
editor for writing models perfect for copsolidations!
and procedures, or lefters

and memos.

See Encore at your [BM Dealer* today
at only £395 + VAT can you afford to
ignore it? Sirius version available soon.

*in case of difficulty contact:

|5/ Dataflex Ltd, 238-246 King St.
London W6 ORF, 01-748 4176

PRACTICAL COMPUTING January 1984
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FOR ONE OF THE MOST
COMPREHENSIVE RANGES
OF COMPLETE MICRO SYSTEMS

IN THE HOME COUNTIES

WHY NOT VISIT OUR
NEW SHOWROOMS IN

MARSHALL CHAMBERS?

Personal
Compter

‘Lease rentals from £10.13 per week"’
AND UNBEATABLE CASH PRICES FROM £1200¢.usvar.

Or telephone our hot line

(0582 450710),

Shurdand Computers, Marshall Chambers,
Mill Street, Luton, Beds.

BARCLAYCARD ACCESS AMERICAN EXPRESS ACCEPTED

SUPPLIES
SURPRISE!

Simply the best catalogue of
Computer & Word Processor Supplies available.

We would be pleased to send you a copy.

I Name = _
I Company . _
I Address

Tel

M AWS Computer Supplies Limited, 57. Surbiton Road.
‘ Kinggston-upon-Thames, Surrey KT1 2HG Tel: 01-541 1188 '

4An I I IS EEE EEN NS D N S S .
® Circle No. 129
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EPROM-ERASER

erases
4 EPROMS
simultaneousiy,

B PRINTER
BUFFER

Why wait for your printer ?...
With the MACH 3 you ¢an use your computer, while the
printer is working

16k 32k 48k
par. Input - par. output €88 £ 98 €109
serial input - par. output E£94 £ 109 £123

VIC 20 EXPANSION £ 59.95

40/80
. UNITS oA

with 2 slots £ 15.50
If ordered together with the

40/80 Column card and the 64 k
card £ 595

With § slots, fully bulfered,
switches for deselecting slots,
and on-board power supply

£ 2995

Turn your VIC 20 Into a protessional computer .
40 or 80 cotumns instead of 22, very sharp and stable picture.
Try it out without obligation!

Universal
ey EPROM PROGRAMMER \\
- for 2716, 2732, 2516 and 2532
£ 59.95 EXPANSION (Already aver 1000 satisfied users) :
and tested

With software for RAM - files. Easily.
no extra power supply.

VIC 20 EPROM CARD
ExpEaFr:déour VIC 20 with two

4 k EPROM sockets.
£11.95 Addresses are‘i::a:geable

. Needs.

. th exlended manual {21 pag.) =
s pi an be very easily connecled to nlmcst

anyuucrocompul ,e.0.0

0S| xP, PET, CBM, TRS 80, EXIDY, SWTPC, EXORCISER,

NASCOM, MAXBOARD AMICOS ACORN ATOM,

VIC 20, APPLE, JUNlOR SYM. DAI, AIM. EXPLORER,

HEATHKIT, ZX B1, ABC and.CBM 64.
Convince yourself, that this programmer also can
be very easily connected to your computer, ask for a
tree brochure.

tor all our products: Dealer inquiries invited,

ZEro

ELECTRONICS

149 KINGSTREET + GT.YARMOUTH NR30 2PA + TEL:(0493)-2023
® Circle No. 128

Control software in EPROM £ 6.50

e All prices exclude VAT.

* We have good documentation of all our
products, free of charge.

* All equipment can be tried out without
obiigation; if returned undamaged within
10 days, you only pay postage and packing
costs.

(NASH HOUSE)
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All products
VAT & Post fully
Inclusive Guaranteed

You pay
the PRICE

oo Swabash

) No 1 Disk — Won the
Prices/Box 10 “Industry Seal of Approval”

5" 10 50 100
SS SD 48TPI M11 16.10 15.20 14.20
SS DD 48TPI M13 19.00 17.80 16.70
DS DD 48TPI M14 21.20 19.90 18.70
SS DD 96TPI M15 24.20 22.80 21.40
DS DD 96TPI M16 27.50 25.90 24.30
8"

SSSD26S F11 16.10 15.20 14.20
DS DD 26S F14 27.50 25.90 24.30

Full range of each brand stock. State

DIRELT

FLIP ‘N’ FILE 15

ORDER: THE SIMPLE WAY — Remember! The price you

see includes VAT + carriage.

No hidden extras!

® BY MAIL: Clip whole coupon. Enclose cheque or postal
order for total of goods required & send to FREEPOST
address shown. Your goods will be despatched
immediately the payment has been processed.

o BY PHONE: Call us with your Credit card Number
{Access or Barclaycard) and your goods will be
despatched directly to you.

DISK DIRECT, FREEPOST, WOKING GU22 9BR
TELEPHONE 04862 26626.

PRACTICAL COMPUTING Jijiudry 184

Datalife Dysan

5yr Warranty from Verbatim.
Best known brand In the World Premium Quality Diskette range

10 50 100 10 50 100
MD 525-01 23.70 22.30 20.80 104/1 29.10 27.40 25.70
MD 525-01 23.70 22.30 20.80 104/1D 31.40 29.60 27.70
MD 550-01 33.50 31.50 29.50 104/2D 45.50 42.80 40.10
MD 577-01 31.20 29.40 27.50 204/1D 43.80 41.30 38.70
MD 557-01 42.20 39.70 37.20 204/2D 58.70 55.20 51.80

FD 34-9000 32.60 30.70 28.80 3740/1 36.90 33.80 31.70
DD 34-4001 39.60 37.20 34.90 3740/2D 49.90 47.20 44.20

sectoring & phone for any disk not seen.

AND STORE THEM!

i

Flip ‘N’ File 10 £4.99
Flip ‘N’ File 15 £6.99
Flip ‘N’ File 25 £26.99
Flip ‘N’ File 50 £35.40

FLIP ‘N’ FILE 25 2
Also available FLIP ‘N’ FILE 50 for 50 disks

NAME Daytime tel. no
ADDRESS
ORDER Qty Part No & Description Price

® Circle No. 131
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Apictureisworth
a thousand words

Complete your computer system with the Beaver
Plotter, from dealers at around £400. The Beaver
Plotter gives the best value for money today. By using
the latest linear motor technology, the Beaver Plotter
brings you quality and performance comparable to
units priced nearer £1,000.

Our advanced technology means more than just low

cost. A dramatic reduction in moving parts provides
you with excellent accuracy
and reliability.

50

To find out more send for details now.

Tell me about the BEAVER |

| I have an immediate need [] |
I Send me informationonly [}

Linear Graphics
A new line in computer hardware

34A Brook Road, Rayleigh Weir

%N\m|cs Industrial Estate, $S6 7XN.

<] Tel: (0268) 741322
) A L”\/HTED Telex: 995701

® Circle No. 132
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NETWORK

* The Network will support over 30 terminals % Message facility

* 11.8 Megabytes Hard Disk Storage % Shared or local printer

* Global drive with common read only files * Terminals can support local floppies

* Password protected, read/write files * Fully intelligent terminals with dual processors
* Common read/write files with file locking & 64K System RAM

Limited number of Dealerships
available in the U.K.

QUANTUM COMPUTER SYSTEMS LIMITED. THE LEEDS COMPUTER CENTRE [, MUL,;M',,!D CI- 5;,,{,,57
55, WADE LANE, MERRION CENTRE, LEEDS LS2 8NJ ’ “
Telephone (0532) 458877 Pl "

® Circle No. 133 ),
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OKI1I

MICROLINE

Microline 84

Highest performance and reliability place these
printers on top of the Microline printer series. The
printhead is designed tor over 200 Million character
printing.

Printing speed is 200 cps in data processing mode
and 50 cps is achieved in correspondence quality
mode. Character types are user defined.

A choice of character sets is permanently stored in the
printer's EPROMs.

Additional memory space is provided to store one's
own specific character set. This happens by down-
bading the specitic character set from one’s computer
to the printer before the printout begins. ’

The carriage width of 136 characters allows the use of
Ad paper in portrait or landscape formats, fform an
optionally available single sheet feeder.

The interface parts allow tor parailel or serial data
transfer — buffered or unbutfered —, from most popular
desk top computers and widely used PC's.

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

OK I OKI ELECTRIC EUROPE GmbH
Emanuel-Leutze-Sir. 8 - D-4000 Dusseldort 11 |
Teleton 02 11/59 20 31 - Telex 8 587 218

| UK. X-Dataltd.

| F-705/75] Deal Avenue
Trading Estate, Slough
Berkshire SL1 4SH
Tel.: 0044-753-72331
Tlx: 051-847728

| couroN

| | Please send me/us more information to: -
O MICROLINE 84 ":‘
I (O The whole MICROLINE program 2

Name:

: Street:

City:

Phone: -

s t
- -
-4
&s
!
/

® Circle No. 134
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With the Whi

ch Computer? Show

menes Anteman

yow’ll leave nothing to chance.

The computer or word processor you install in
your business is going to be with you for a long
time. So when you're buying a system, the last
thing you can afford is a mistake.

The Which Computer? Show is for business
people who believe in leaving nothing to chance.

Firstly, the show offers you the widest choice
of equipment you'll find under one roof.

But then it helps you narrow down that choice
until you've found the one system that matches
your needs exactly.

At the Which Computer? Show you'll find
computer experts who talk your language.

PECIAL OFFER
& ;’oR VISITORS
Major discount °'_‘,
Which Computer:
magaZ"\e.
SEE COUPON

National Exhibition Centre
Birmingham

17-20 Janvary 1984

PRACTICAL COMPUTING January 1984

The National Computing Centre will be
presenting special video briefings and you get a
free NCC Questioner when you send for your
tickets to help pinpoint what you're looking for
before you leave.

Compare, discuss and get practical experi-
ence of the very latest products. Only then
can you make your decision with confidence -
and save time, money and effort!

Simply clip out the coupon and send it to us at
Which Computer? Show, 232 Acton Lane,
London W4 5DL. Phone: 01-747 3131 during
office hours.
r--------- -1
I FREE TICKETS WORTH AT LEAST I

£3 + INFORMATION PACK
I Please send me_______ complimentary tickets for me and my colleagues. I
Also send your free information pack containing the NCC Questioner.
Which Computer? Show, 232 Acton Lane, London W4 5DL. I
Name__
I Position___

Company_
Address_

Telephone___ =t ~

I T :] 1 would like to receive Which Computer? magazine at the 34% discount I
rate of £12.00 (normal annual subscription £18~send no money at this stage).

[j | am interested in exhibiting at the Which Computer? Show. I
l PC1/84 Nobody under the age of 18 will be admitted
(N N N N N N B N N N ]

® Circle No. 135
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G. W.COMPUTERSLTD
RANGES

LONDON’S WESTEND NATIONWIDE OVERNITE SERVICE MOREPRODUCT
BETTER SERVICE PROBABLY THE WIDEST SELECTION OF NETWORKS...
MICROS...AND PRINTERS ON DISPLAY NATIONWIDE

*****THE NEW DBMS IIl (series IIl of the world’s first ‘task-robot-programs’)*****
‘....FEATURES.....

32000 records per filename

20 main/200 sub fields per record.

fleld and record related formulae...
‘Jump-to’ any of 32000 records per file
random/bmarylkeylrnultlple field search....
‘if-then’ questioning.

file protection/password entry.

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

12 online file architectures.

240 fields using cross- referencnng
cross-record calculations... .
‘Jump-t0’ any recordin 12 files........
User-defineable filesifield words/sizes..
endless ‘either-or' matching...
formulate/recall on selection criteria..
13 interrogation question types...

short filing output/audit tralls.
Word-star & Mbasic 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 RECORDI/FILE FOR
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ALL.RON%MASSIVE ENQUIRY CAN PASS THROUGH
384,000 RECORDS

You might have two files whose records are directly related to each other, so that the first file (say containing names and addresses) refers
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you ¢an 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
period and number of branches, information. Your enquiry can then pass through both files highlighting that information only. Actually there
doesn’t need to 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-referencing 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 ‘automatic drive’ and
formulated any task you wish to program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from
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’’; ‘‘budgetting-analysis’’; ‘‘vehicle-location
control’’; ““librarian analysis'’; ‘‘plus more?’’
Not only does this program surpass most of its kind that you might buy elsewhere, but.if you buy the hardware from us, then you get it
FREE . . . DBMS {l (WITHOUT MACROS) AND DBMS Ill ARE FULLY IMPLEMENTED UNDER CPM-86 {tm) AND MS-DOS (tm) I.E.:
SIRIUS/VICTOR/IBM  DBMS IS £395.00 (or £250.00 by mail order ex. training) . . . DBMS lItis £575.000 (or £295.00 by mail order
ex. training).

1400 character record sizes.
mathematical scratchpad.

record relational indexes

trar ble to any language.
User-defineable reporting

field protection/classification...
either-or. same as. greater smal
sorts ‘alpha or numeric' any window....
12 online file architectures.

The ALL YOU NEED system deal that is the best package on the market.

The professional office system . . .

IBM (256k ram/5.6mb dsk)
Nec 3550 daisy printer
Diskettes

Cables and testing
Word-star word-processor
Mail-merge

Super-calc spreadsheet
Dbms database management
Basic interpreter

Basic compiler

The personal budget system . . .
Sirius 1 (128k ram/ 1200k disks)
Oki microline 80 printer

Diskettes

Cables and testing

Word-star word processor
Mail-merge

Super-calc spreadsheet

Dbms 111.7 database management
Basic interpreter

2195
295
150

85
295
95
195
575
150

4035

G.W’s price as a system
SAVES 1040.00
2995.00

Why not phone in for details of other systems we
have to offer. Our range includes: Ibm/Dec/Sirius/
Superbrain/Epson Televideo/Sanyo/Texas/
North-star Nec/Qume/Diablo/Oki/Olympia/Dre
Anadex/Corvus/Compac/Corona/ and many others!!<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>