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REMEMBER

ELEPHANT NEVER FORGETS
Get the best from your computer with ELEPHANT disks. Certified 100% error -free and problem free, and with quality maintained for at least 12 million passes, ELEPHANT disks are
guaranteed to meet or exceed every industry standard and are compatible with virtually every
computer on the market.
Look for the ELEPHANT sign at your local Dealers - or in case of difficulty,
phone or write direct to Dennison Manufacturing Co. Ltd.
IMmison

Dennison Manufacturing Co. Ltd.
Colonial Way, Watford, Herts WD2 4JY, Tel: Watford (0923) 41244, Telex: 923321
France: Soroclass, 8, Rue Montgolfier - 93115, Rosny-Sous-Bois, Tel: 16 (1) 855-73-70
Germany: Marcom ComputerzubehOer GmbH, Podbielskistr. 321, 3000 Hannover 1, Telex: 923818
Other Countries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, Telex: 858 6600
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Here it is at last. One disk that will

prove to be the solution for many
business problems. A disk which will
allow you to develop your own
programs. Exactly the way you want.
The disk contains one of the most
revolutionary programs of the year.
Sycero. No matter whether you are a
computer novice or a seasoned
programming professional, Sycero
enables you to build any type of

business program.
No matter what your business.
From traditional business
applications like stock control,
invoicing, database management and
inventory to an unimaginable number
of specific industry applications.

And the beauty of Sycero is that it
takes no time at all to build a simple
program for yourself. When you've built
one, expanding it, or building other,
more complex programs, is easy.
Once you start developing your own
programs you'll wonder how you ever
got on before. And no longer will you

have to bend over backwards to make
do because the program you bought off
the shelf does things differently to the
way you wanted.
No matter what your business,
there's now one program for the job.

System C Limited

7 Mill Street Maidstone
Kent ME15 6XW

Tel 0622 55142
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delivered on Wednesday, out of date by

week, or even last year, but somewhere back in
the mists of time.
Two of America's best sellers over the recent
Christmas period were the Apple He, at about
$1,000, and the Atari 800XL, at around $120.

Yet there is a high degree of compatibility
between today's Ile and the Apple first
marketed in 1977. The 800XL is largely
compatible with the original Atari 800, which
arrived more than five years ago for the 1979
Christmas market.
Similarly the IBM Personal Computer and
Acorn BBC B have changed little since they
were launched over three years ago in autumn
1981. There are very .hood reasons why these
ancient micros coritinne to outsell most rivals:
compatibility, software, and the lack of real
competition.
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And the best way to keep faith is to ensure that

new micros, and new versions of old micros,
remain compatible with previous models in the
range.

This not only helps users, it also helps
software writers. It takes about 12 to 18
months to build up a reasonable software base
for a new micro. Software houses therefore
cannot afford to invest in machines that have a
two-year life span. When a machine is around
for five or six years, however, the situation
changes radically because software that sells
steadily for years is generally more profitable
than heavily promoted but short-lived hit
games.

Hardware without software is worthless.
Old-fashioned hardware is more useful than
"the latest thing" if there is more good
software available for it. But that said, the
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PC are not really that much out of date in
hardware terms. The Atari and BBC B
certainly represent more sophisticated and
more advanced designs than the more recent
Sinclair Spectrum, Commodore 64 and

Amstrad micros. While the IBM may not
feature the latest in cpu technology this mainly

makes it slower than many rivals rather than
inherently less capable.
The reason is _simple. When these machines
were designed, each of them offered a new level
of performance for the price. The Apple II was

the first micro with built-in high -resolution
colour graphics and sound, and established a
new level for memory with its use of 16K RAM
chips. The Atari was the first micro with really

advanced graphics and sound, through the use
of the expensive custom -designed dedicated

chips Antic, Pokey and CTIA. The BBC B
offered the first really fast, powerful Basic on a
low-cost computer, plus a new level of expand-

ability through its many interfaces and the
Tube. The IBM PC was, of course, the first
mass -market 16 -bit micro in using the Intel
8088 chip, even though it used eight -bit support

chips to bring the price down.
By contrast, most recent micros have been
built down to a price, rather than up to a level
say there have
been no technical advances in the last three to
five years. There have - especially the arrival
of affordable machines using Motorola's
powerful 68000 chip.

But neither the Sinclair QL nor the Apple
Macintosh yet offers a level of performance

superior to that of established models. In
another year or two, when the storage
limitations have been sorted out and the
software arrives, perhaps they will.
Until then, the message for 1985 is "roll out
the old". New 128K models of both the Apple
II and Atari must, logically, be on the way to
bring new life to these long -running marques.
We'd also like a 128K BBC with 32K of video
RAM and 64K free to Basic, please. We don't
even care if you call it an ABC.

5 Years a go

II
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Video Genie is the cheapest get-up-and-go
microcomputer completely packaged with full
facilities and adequate memory so far offered in the
U.K. It is fully compatible with one of the three most

popular existing micros in its class.
Essentially it is an all -in -one improvement of the
Tandy TRS-80 Level II 16K. The Genie case includes
the keyboard, integral cassette player, and both
video and UHF modulator outputs. The price is £425
including VAT, compared to the official Tandy
recently discounted offering at nearly £600 which,

however, includes a video monitor.
1
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At this price, should one be criticising at all? I
think so. The micro is no longer a novelty and while
the earliest models on the market were entitled to a
tolerant reception, each new entrant has to offer
better value than its predecessors.
In many respects the Video Genie is an
improvement on the TRS-80 but a number of irritating
features remain. It is also not entirely clear for whom
it is intended - small business, education, hobbyist;
the Tandy answer to that is 'All three' and the
manufacturers of the Video Genie say the same.
PC Volume 3 Issue 2
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Apple II, Atari 800XL, Acorn BBC B and IBM
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The best thing next
to a BBC micro.

The BBC Model B Microcomputer is widely recognised as an
impressive first computer for the home or the school, but its capabilities
are restricted by its lack of data storage and the limitations of Basic for
For the user who needs more from this computer
the Torch Z80 Disc Pack is a gateway to the world of advanced computing.
Model B's fitted with disc interface can be upgraded to full
business machines by the Torch Z80 Disc Pack thereby offering the use of
more powerful and flexible languages such as Fortran, Pascal, BCPL and
Cobol while twin 400K disc drives provide a massive storehouse for
information and rapid data transfer from disc to processor.
Torch Z80 Disc Pack
The Torch Z80 Disc Pack is the proven upgrade for the BBC Model B
microcomputer. It provides 800K of disc storage plus a Z80 second
processor with 64K RAM running TORCH's own CP/M® compatible
operating system based in ROM.
This advanced design means that almost all of the 64K RAM
provided by the Z80 board is available for programming use - an
advantage no other BBC micro upgrade can offer.
If your BBC micro has the Econet® option, there is a further benefit
the Torch Z80 Disc Pack can offer. TORCHNET can link together up to 254
upgraded Model B's on a local area network, so for enthusiasts, clubs,
schools and businesses it is a simple and low-cost way to achieve
networking facilities.
The discs can be used for storage under the Acorn DFS system or
for CP/M® programs and data.
A comprehensive software
package is provided which includes
word and data
processing and
a spreadsheet
program,
along
with

The Torch Z80 Disc Pack is recommended by the CCTA for
government use.
At £699 the Torch Z80 Disc Pack is exceptionally good value.

Torch Z80 Extension Processor (ZEP100)
When fitted to a BBC system which already has compatible high
quality twin 400K disc drives, the ZEP100 provides a complete business or
scientific computer.
Alternatively, a ZEP100 may be fitted to a BBC system to enable it
to be used as a Torchnet station.
The ZEP100, priced at £299, comes complete with full software
support. There are already over10,000 users of Torch computer systems.
Our customers include hospitals, universities, private businesses,
the Government and schools.
If you are ready to take a step into the world of serious computing
simply clip the coupon below.
Technical Specification. Torch Z80 Extension Processor (ZEP100)
Processor -4 MHz Z80A. Memory - 64K RAM Accessible from the Z80
Firmware - 8K CCCP ROM on ZEP100 card -16K MCP ROM for BBC board
Software provided -TORCH CPN CP/M® compatible 0/S - BBCBAS1C Z80
- Disc Utilities - Music System - Misc. Utilities - PERFECT® SOFTWARE
comprising - Perfect Writer - Word Processor. Perfect Speller - Spelling

Checker. Perfect Calc - Spreadsheet Perfect Filer - Database.
Other Operating Systems Available - UCSD p -System
Torch Z80 Disc Pack. As for ZEP100 but includes 2 x 400K 51/4" floppy disc
drives with separate power supply unit
Unicorn. These products are part of the best selling range of add-ons to the
BBC Micro by Torch Computers Ltd.

TORCH A
COMPUTERS

Lighting the way ahead.

utility

programs
and
manuals.

To: Torch Computers Limited, Abberley House, Great Shelford,
Cambridge CB2 5LQ. Telephone: Cambridge (0223) 841000.
Please send furthet details of Torch Z80 products.

PC2/85

Name

Address
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Prices quoted are ex -VAT. CP/M is a registered trademark of Digital Research Inc. Econet is a registered trademark of Acorn Computers Ltd
Perfect Software is a registered trademark of Perfect Software Inc. Text, graphics and keyboard provided by BBC Model B.

Feedback

Indemnity insurance
in the computer press have centred upon
the growing concern shown by computer -buying members
of the business community with regard to the inadequacy of
certain computer systems when their capabilities are
RECENT ARTICLES

compared to the tasks for which they were originally

In order that both clients and dealers alike may be

protected against the consequences of a lengthy dispute or
expensive court judgment, we feel that it is now essential
that the trade bodies for computer dealers and consultants
insist upon a minimum trade standard for their members.

purchased.
While we do not believe that any dealer deliberately sets

This should take the form of compulsory professional
indemnity insurance linked to a well-defined code of

out to market a product to clients which is inadequate or

conduct for the sale of computers. We are well aware that

insufficient for their requirements, it is a sad fact of life that
all too often systems fail to carry out the jobs for which they
were purchased. It is becoming more obvious that
executives are now prepared to take legal action in respect

the general reaction of computer sales companies to
professional indemnity insurance is that "We will never
need professional indemnity insurance as we do not make
mistakes".

of shortfalls of the computer equipment with regard to
performance. Recent court judgments have shown that
computer dealers are not in a particularly favoured

But we would strongly advise dealers and customers alike
to consider the possible consequences of a claim involving
their company.
P J Walters,
Halsey and Company,

position. Even the initial encounter with a legal claim can
involve a computer company with very considerable legal
costs for the preparation of a defence or a counterclaim.

Was Compaq

Bristol.

Also, why would anyone DOS is that it can run programs this latest data we could get rid
with £6,000 to spend "surely written to run under CP/M-80,

of the "expensive" tag?

Also, it does seem to us a pity
go" for the IBM PC/AT? If CP/M- 8 6 , MP/M-I1
they do, they would be MP/M-86, without modific- that the numerous categories
I WOULD like to take you up on spending over £400 more ation, and incorporates a PC - could not find room for the
a few of your comments without getting the Deskpro DOS emulation in its latest RML Chain Network which is
regarding our new Compaq Model 4's useful built-in version, which Minstrel 2 uses. installed in 900 sites and is by
Deskpro range that were 10Mbyte tape streamer. The Turbo -DOS also has the added far the most complete of all

the first?

printed in the December issue IBM PC/AT doesn't offer one
even as an option, but it is one
news.
Compaq's claim is not that of the most useful features that
the Deskpro was the first could be offered to the typical
8086 -based machine to

run

IBM PC software, but that it
was the first to offer total

business desk -top user.
J McNally,

is to
8088 speed

networked.
Turbo -DOS is running on
IBM, Philips, NCR, Televideo
and other hardware besides the

However, HM

Surrey. Systems are sole U.K. OEM
licensees.

provide
mode as well as a higher speed

it to run
The editor replies: "We were
any PC software, first" claims are hard to verify
including communications in the computer business.

mode. This allows
virtually

tools, tutorial packages and the

networks can themsevles be

Compaq Computer Ltd,
Richmond, Minstrel.

compatibility - that
a slow

advantage of being multi circuit, which means that

The

first

dual -speed

Tony Harris,
HM Systems Ltd,
London NW8.

IBM-

educational systems.
David Jay,
Research Machines Ltd,
Oxford.

Worthy

Electron

becoming more and more
disgusted by your magazine's
attitude to the Acorn Electron.
Every point I read about the
machine is always a bad point
with the exception that the
moron who is bringing it down
I AM

like which require the slower compatible we tried was the
is always stating something
8088 processing speed. Of the Sperry PC, last summer. We
like, "Its only good point is its
other machines you reference, did not mention it at the time as
none, to the best of my it was not then on the market. WE WERE pleased to see the Basic", or to that effect. The
knowledge, offer a slow -speed Whether the extra facilities of small note on RML price cuts thing that aggravates me more
alternative mode with the the Deskpro range are worth on page 15 of your December is the fact that you always
exception of the Eagle Turbo the extra cost will no doubt be issue. Sadly, the price data on compare it to the BBC Micro.
XL. Was the Turbo XL decided by the customers who, the RML 480Z that appeared My only question is: how do
released and available in the even when they are wrong, are under Specialised Systems in you expect a computer to be as
your Hot 100 list is somewhat fast, have as good a sound,
U.K. on 18 September 1984 always right.
out of date. A specialist expandability, etc., as one that
when we launched the
purchaser of the RML 480Z costs twice as much?
Deskpro? I don't know, but
I would like to point out that
would typically pay £585 for a
only if it was can our claim be
high -resolution colour 480Z, many owners, like myself, have
fairly contested.
You also compare the ITT IN YOUR Hot 100 Buyers Guide plus a further £847 for both an Electron purely and simply
Xtra 130 with the Deskpro to Top Micros, you listed twin double -density drives and because we believe it is worth
Model 3, noting that they are Minstrel 2 under the S-100 a colour monitor. Perhaps with
(continued on next page)
"about equivalent" but with category. While we would
the ITT product over £900 agree with the description of Our Feedback columns offer readers the opportunity of
cheaper. The ITT product is an the hardware given, we were bringing their computing experience and problems to
8088 -based system without horrified to read your the attention of others, as well as to seek our advice or
any of the processing speed comment that the Turbo -DOS to make suggestions, which we are always happy to
advantages of the Deskpro - operating system is "non- receive. Make sure you use Feedback - it is your
how can you say they are standard."
chance to keep in touch.
A major virtue of Turbo equivalent?

RML prices

Turbo -DOS

virtues
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Feedback
(continued from previous page)

serious omission in the manual.

every penny. Not everybody
buys a computer so that they
can expand it with umpteen
gadgets just to keep up with
everyone

else.

I

have

Compaq prize

an

Electron because I enjoy
writing programs, both in
assembly language and Basic,

a competition at Compec,
with the prize of a Compaq
transportable micro kindly
donated by Compaq
Computers.
The winner was Ivor
Rogers, computer manager
at building contracts and
property developer G E
Wallis & Sons of Bromley,
Kent. With an IBM System
36 and two IBM PCs already
in the office, the Compaq is
an ideal extra for a building
contractor with several
branch offices. Not only is it Joe McNally, managing
director of Compaq
transportable, it is tough
Computer Ltd, presenting
enough to be hauled from
site to site on a daily basis. Ivor Rogers (seated) with his
prize.
The photograph shows

the results of my program or
having got a stage further on
my favourite game, which just
happens to be the Elite which in

your December edition you
said was available for the BBC
and not for the Electron.
If I should wish to expand
my system then I am willing to

spend £60 on the expansion
unit because I know that it is
well worth the money and I can
then buy what few accessories I
would want.
Patrick Bray,
Kirkby-in-Ashfield,
Nottingham.

Electron has one -quarter of the

number of sound channels,
fewer than half the graphics
modes, a fraction of the
software, half the RAM - 32K

against 64K - and yet it costs
twice as much: £260 against
£130 for the Atari. The
Electron Basic is better, and
perhaps to you this is worth
£130, but we do not think most
readers will share your view.

density controller costs £365,

be

better alternative is the Terra - backed up very easily. What
drive, which comes as a then of the future of hard
controller card with a single or discs? We can see little longdual 5.25in. slimline drive, in a term prospect for small
unit only 2in. high. It is Winchesters with a capacity of
powered from the Apple, 5Mbyte or even 10Mbyte
stores 1 Mbyte on each disc, because of difficulties over
and costs £649 or £1,095 for backup, but the larger capacity
the single or dual units ones are a different matter. For
speed, silicon discs and cache
respectively.
S R Hodge, buffering will become common
Eicon Research Ltd, as chips get cheaper, and are
Cambridge. much faster than hard discs.

John and Timothy Lee reply:
Thank you for the additional
information. We believe that
EICON DISC CONTROLLERS for high -density floppies holding
the Apple will work with one or two megabytes provide
Shugart -compatible Bin. drives an excellent solution and that
with a head -load time of 35ms. they will become common on
to 50ms. and a track -to -track many computers in the future.
access time of 3ms. The SDC I
The new IBM PC/AT may
single -density controller costs
£295, and the DDC2 double -

A COMPVTER

dBase II

INVESTMENT..
life ALREADY
CALCULATED..

use the Cannon AS -100

computer but tips and hints are
not machine dependent.
Richard Bourne,
10, Longfield View,
Normanby,
Middlesbrough,
Cleveland TS6 OSL.

Telecom Gold

gateway

I READ Chris Bidmead's article

on bulletin boards and electronic mail in the December
issue with great interest.
However, in one respect his
facts are incorrect: Telecom
Gold has a gateway facility into
British Telecom's Radiopaging
service which can alert mailbox
holders to the arrival of
incoming messages if required.

I hope you will be able to
advise your readers of this
additional benefit of the
Telecom Gold service.
Christine Ott,
Telecom Gold.

Universal
calendar
I REGRET that there is an error
in the last line of the Universal

Calendar program, published
in the December issue. In line
1160, Goto line 20 should read
Goto line 10.

I should also point out that

user group

after entry, the program should
be initialised by Goto 1100. It

I HAVE contacted Ashton-Tate

can then be saved with these

about a dBase II user group

variables, using
SAVE"xxx"LINE 10

and there isn't one in the U.K.
So if there is anyone out there
who programs in dBase II and

would like to share tips and

optionally store 1.2Mbyte on a hints, then contact me.
For example, there is a very
f oppy.
OUT ITS AN

KNoW 1<.3000
SOUNDS A LOT FOR

8

Floppy discs have security

both plus VAT. Possibly a advantages as they can

Apple disc
controllers

...THAT BY VSIN6
IT TO KEEP TABS
ON OUR MONTHLY

If it is not autorun, then use
Goto 10, not Run.
A M Tucker,
Dorchester,
Dorset.

....IT WILL HAVE
PAID FOR

ITSELF..

BUD(96r.

TAP!

TAP!

_TAP?

- TAO-

P

So immediately before
that statement you should have
a Clear statement.

file.

I

PRACTICAL COMPUTING held

and enjoy the pleasure of either

The editor replies: An Acorn
Electron with expansion box
offers similar facilities to an
Atari 800XL. However, the

It does not tell you that Quite
does not clear the secondary

PRACTICAL COMPUTING February 1985

Circle No. 106

rue Proposition for
Business Users at only EN 95 +VAT

An Attr

A complete ready to use business system from Akhter that includes a 16 Bit microcomputer, monitor,
printer and a range of software including an integrated accounts package.
Installed in your office with full training provided - at a really attractive price for any business user.
SYSTEM SPECIFICATION
HARDWARE

SANYO 16 Bit Micro processor
128K RAM (expandable to 256K internally)
1.4 MByte Floppy Drives (2 x 720K drives)
Hi Res Green Monitor
160 CPS Dot Matrix Printer with NLQ mode
Box of (10) Disks

13h1 -1E19

2,000 Fanfold sheets paper
All necessary cables

SOFTWARE

WORDSTAR - Wordprocessing
CALCSTAR - Electronic Spreadsheet
INTEGRATED ACCOUNTS PACKAGE -

consisting of:
INVOICING - 3 types of invoicing
including Point of Sale
Stock Control
Nominal Ledger
Sales Ledger
Payroll
Purchase Ledger
Mailing Lists

Delivery free of charge (UK only) - Full One Year Warranty - Maintenance Contract Available
Opening Hours Mon -Fri gam -6 30pm Sat 10am-5pm (ample parking)

We accept telephone orders on Barclay and Access Cards.
Mail Order: Cheques or bankers draft payable to Akhter Instruments.

COMPUTER BREILIP

28129 BURNT MILL, HARLOW, ESSEX CM20 2HU UK.
TEL. HARLOW (0279) 443521 TELEX 818894 AKHTER G

Dealer Enquiries
Welcome ':

1

NowAmstrad
gives you
over 100
to play with.
ANIMAL
EAR- AMSWORD
Computer wordproeessor

VEGETABLE

MINERAL

BourneEducatIonalSoft ware,

U39

Join in the fun.
Our CPC 464 User Club is a must
for all owners.
As a member, you'll be the first to

complete with green

i't64)

screen \

349

CPC 464

complete with colour
monitor (CTM640)

complete
with

monitor

know about the additions to the
range. Hardware and software.
We'll provide you with your own
privilege card and send you free, a
year's subscription to the Amstrad

dataaCtrder User magazine packed with programs, features and information.
You can enter competitions for

AMSTRati

valuable prizes and keep up with all
the latest Amstrad developments.
And with the free software pack,

AIM
111111111111111111111r

we think that's pretty good for
starters.
951)

Free software worth over £100 is
the name of the game.

Along with your new CPC 464
(colour monitor or green screen
VDU) you'll receive a software
starter pack of 12 (yes, twelve)
cassettes absolutely free.
There's something for everyone.
From Roland -on -the -Ropes to Easi-

Amsword word processing.
That's one good reason for making
Amstrad's CPC 464 your new home
computer.

revision for exams, cataloguing and
budgeting.
And it comes complete and ready -

117- 116

tre464OFFIC

to -go.

Amsoft. A ton of software.
Yes. Now there are over 100 titles
from Amsoft and independent publishers. And the list is still growing.

Arcade games, educational programs and business applications -

they're all designed to make the
most of the CPC 464's impressive
graphics, stereo sound and processing abilities.
And with Amstrad's speedloading
capability, even complex programs
can be loaded quickly. The optional

disc system will load a game in
around 6 seconds.
When you feel the need to upgrade

your Amstrad system

User
club

r:1

CPC 464
MEMBERSHIP NUMBER
REGISTERED NAME
EXPIRY DATE
NOT TRANSFFRAER

SEE MEMBERSHIP CONDITIONS FOR TERMS OF USI

to disc drive, just send
your favourite Amsoft

cassettes to us and
we'll send you back
CPC 464 green screen VDU (GT64)

Here are the others.
The CPC 464 comes complete with

STRAY

the same Amsoft programs on Amsoft disc for just £4.95
per cassette, the price of a blank disc. ONE GREAT IDEA AFTER ANOTHER

its own colour monitor or green
screen VDU and built-in cassette

BOOTS ireiiirr Currys Dixons

data recorder. (Optional disc drives
are now available with CP/M* and
DR. LOGO* supplied as standard.)
It has a typewriter -style keyboard
and numeric keypad. 64K of RAM,

RIIIIBELOWS spectrum
AND OTHER
WHSMITH WIGFALLS WOOLWORTH COMPUTER
STORES

32K of ROM and a very fast extended

BASIC with real time features.
And it costs a great deal less than
the price of a comparable system.
The CPC 464 can handle the trick-

iest computer games (if you can),

Greens r

John Menzies

PC 6

F'CP/M and DR LOGO are Trade Marks of Digital Research

I'd like to know more about the exciting CPC 464 complete computer system.
Please send me literature right away.
NAME

ADDRESS

POSTCODE

To: Amstrad Consumer Electronics PLC, Brentwood House, 169 Kings Road, Brentwood,
Essex CM14 4EE
LRICES CORRECT AT TIME OF GOING TO PRESS. NOT ALL STORES STOCK ALL PRODUCTS

Circle No. 150
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INTEGRATED, HIGH PERFORMANCE, EXPANDABLE & COST EFFECTIVE

Compute',
Multi -User
LOOK AT YOUR CHOICE OF TECHNOLOGY BEFORE CHOOSING YOUR MACHINE

elk/ Ye,
not cheap

4

Cue USERS

8

Time Sharing Micros
Typical multi-user micro machine are doomed by CPU
degredation being based on time-sharing principles.
Altos, Fortune and IBM PC/AT are in this class.

The Wise

Choi"..

Multi-Proces
The choice you didn't know you had .

.

In Multi -processor SuperStar, each user has its
own dedicated processor with up to 1Mbyte of
RAM each, working at full CPU speed
regardless of the number of terminals.
The tremendous increase in power
resulting from having up to sixteen
16 -bit processors compared with timesharing a single processor must be
plain. Because it is a network on an
internal bus, it is very much faster
than conventional serial networks - yet it is
much less expensive because all the processors
are integrated into one desk- top unit instead of
being distributed among the various PCs
SuperStar is a genuine multi-user system
with record/file locking and with printer
spooling. All MS-DOS and CP/M (all variants)
programs run without modification. It is ideal
for a cost-effective Office Automation system
for any or all of the following functions in any
combination.
* Word Processing and Spread -sheets
* Database and Information Management
* Thlex, Electronic Mail and Communications
* Genuine Multi-user Data Processing, such as
Stock Control, Order Processing, and
Integrated accounts.

-

0 EXPE-14*1
U USERS

4

8

Networked PC's
Networks are too expensive and tedious. They do not
offer a truly integrated multi-user system or speed.
himk Networked IBM PC's and Apricot are such examples.

Rather than slow time-sharing micros or expensive
networked PC's more and more companies
are choosing multi -processing to meet
their multi-user requirements, including:
BUPA*, BRITISH TELECOM,
HILL SAMUEL*, MORI, PHILIPS*,
MONSANTO, SOUTHAMPTON
UNIVERSITY, BROMLEY HEALTH
AUTHORITY, BANHAM ALARMS*
AND MANY MORE.

ftMW.

:

.
.

PIONEERS IN MULTI -PROCESSOR TECHNOLOGY

417-421 Bromley Road, Bromley, Kent BR1 4PJ
Tel: 01-697 8933 Telex 896691 TLX1RG

* Circle No. 179

installations are available
on request.
SuperStar is a trade mark of Bromley
Computer Consultancy. CP/M is a
trade mark of Digital Research. MSDOS is a trade markd of MICROSOFT
SuperStar-18 has a 16 --bit Master Processor which runs IMPOS (BROMCOM designs i true 16.-brt controlling operating
system). IMPOS supports CP/M, MS-DOS and shortly Xenis In stave processors in an, combination and R . fully upward
compatible with ACTION OPC/OS. relevideo MrnmOST and TurboDOS

ADVERTISEMENT

JUST
LAUNCHED!

News: hardware

MULTI-USER
MS-DOS
MS-DOS is

an

Tramiel's Atari
strikes back

established

16 -bit operating system for a
single user PC. BROMCOM
has incorporated MS-DOS 2.11

into SuperStar-16/MS to offer

a genuine multi-user

environment through multiprocessing. This development
opens the door to a tremendous

opportunity for exploiting the
widely available applications
software developed in
MicroSoft Basic (MBASIC)
which can run only under MSDOS in 16 -bit. Record and file
locking are fully upward
compatible with Televideo

MmmOST, DPC/OS,
TurboDOS and MP/M.

Floppy disks are compatible
with IBM-PC and full PC -DOS

compatibility will be available
early in 1985.

16 -BIT

MASTERS/
SLAVES

JACK TRAMIEL,

the new owner software. First showing will be

of Atari, recently visited the
U.K. He cut the price of the
64K Atari 800XL to £130 - it
is $120 in the U.S. - and announced plans to launch

at

the Las Vegas show

in

January.
A new range of 16 -bit micros

million units and achieve a
turnover of $1 billion - less

will probably include a built-in around $1,000.
Tramiel has signed a deal
disc drive, but all will be compatible with the existing with Digital Research for the

Ltd, Atari House., Railway
Terrace, Slough, Berkshire SL2
5BZ. Telephone: (0753) 33344.

Penman

machine. The micro can then
use any peripherals that work

than half the company's sales
at its peak. This implies less
800XL will be revamped again, Prices will be from around than $100 per unit, which
and become even cheaper to £300. Also planned is a 32 -bit means most of them will have
manufacture. A 128K version graphics micro built using the to be 800s and video -games
will be introduced, along with National Semiconductor 32032 machines.
Contact Atari Corp., (U.K.)
two further new models. One chip. The price is expected to be

THE4 PENMAN

with the unit. Furthermore, if a
different module is connected,

a different machine can be
used.
At present modules are
under development for the

is claimed to be a

plotter, printer, robot, desk-

8 -users (maximum 16 - more top turtle and mouse. It uses
with networking), SuperStar two small powered wheels and
has eight 16 -bit slave a third free wheel housed in a
processors, each with up to

1Mbyte RAM, and an small unit connected to the
additional 16 -bit Master main control box by a ribbon
processor also with up to
1Mbyte RAM. All processors
are iAPX186 with optional
8087 co -processors. This
demonstrated the immense

desk -top metaphor, like the
Apple Macintosh. Atari's 1985
business plan is to sell 10

and peripherals will be introduced at the Hanover trade
show in April. They will be
several new micros in 1985.
The standard 6502 -based based on the Motorola 68000.

plotter printer
In a given configuration, say

Gem software that uses the

cable. This in turn is connected
to the RS -232 port of a micro.

Software in the control box
the relative speeds of

sets

the two wheels. This allows

BBC Micro, Dragon, Tandy
Color Computer and Amstrad.
cessor, while the 80186 handles Initially peripherals are likely

I/O functions.
be in control and education
RAM starts at 512K and is to
fields, and to be home-grown.

expandable up to 1Mbyte. Two

The manufacturer, Wessex

serial ports and a parallel port Microcomputers, hopes that
are supplied as standard. A later third -party suppliers will
further 11 serial ports can be take advantage of the port-

added to allow 11 more users to ability.
power and capacity of the straight lines and circles to be be connected.
Prices have not yet been
system against time-sharing plotted without unsightly zigDisc options range from a finalised, but will probably
systems where a single zags. There are three pen slots, standard
10Mbyte Winchester
processor serves all eight (or
and pens can be changed in to an optional 120Mbyte. work out at about £300 for

more), users.

SuperStar's

system complete with modThere is also a 5.25in. 800K aule.
More information from
Penman can be programmed floppy.

multi -processor architecture
also enables each user to choose
his own different operating
systems environment, e.g.
CP/M or MS-DOS - one more

mid -plot.

cannot be found

Apple II incorporates a mouse -

in Logo, and can be linked into
business -graphics packages like
Lotus 1-2-3. A utility pack for

of the superior features that use with the BBC Micro and
in

other

systems.

INTEGRAL 1/4in
CARTRIDGE
TAPE BACKUP

driven menu as well as Logo

The system is built

by

Wessex Microcomputers,

Bennet's Field Trading Estate,
Durango and sold in the U.K. Wincanton, Somerset. Teleby Molecular Computer Ltd phone: (0963) 33509.
for prices starting at about
£5,000. Details on (0753)
44113.

drivers.

The cost of the unit varies
from £239 to £299, depending
on the machine. Details from
Penman on (0903) 209081.

Multi-user
Molecular

Multi -

machine
interface

Mk 1 is designed to
allow peripheral equipment to
be used on a range of micros,
THE WSX

MOLECULAR COMPUTER LTD is

rather than tied to specific

offering an unusual dual SuperStar-16 has an optional processor multi-user machine
tape backup facility, totally that combines two of the
integrated in the system and newest chips around. The Intel
built into the desk -top unit.
80286 is used as the main proSuperStar-16 must be one of

hardware. It does this by
adding a so-called "personality

module" to the basic
expansion unit, which is
tailored to a particular

(more news on page 15)

the most poNVerful, flexible and

complete systems available on
the market.
For information see opposite
nape.
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DOTTING THE I'S'
FOR EVEN THE
BEST COMPUTER.
OKI IS O.K.
When you're talking about the best,
why buy anything but the best to complement your choice - and when it comes to
printers for the best computer, there is only
one real choice - OKI.
Why OKI? - What other printer could
offer you a printhead guaranteed for over
200 million characters - each one as clear
and precise as the last? What other printer
could offer you all the features that an OKI
can? What other printer comes with a full
.12 months warranty, your guarantee of
OKI's undisputed quality and reliability?

These are the features that make OKI
printers stand out from the crowd, in the
same way that the best computer is head
and shoulders above the rest.

it_

"Ira MIN".
a.

11114".111.
OMB

If you want to know more about OKI
printers, drop into the dealer who sold
you your computer and insist on the
best complement to your computer.
Insist on OKI.

.el.

X -DATA Ltd. 750/751 Deal Avenue
Slough Trading Estate Berks SL1 4SH
Tel. Slough, (0753) 72331 Tlx. 847728

14
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News: hardware
MSX cracks
THE FIRST breakaway from the
solid front of MSXers has
occurred. Toshiba has an-

nounced that it is reducing the
price of its HX-10 to £239.95, a

drop of £40. This places it at
the level of the Korean Goldstar machine that has hitherto
undercut the Japanese models

RS -423 interface with VT -100
emulation, which allows Tonto
to be connected to a local mainframe or LAN. As with the ICL
system, the whole idea is spoilt

Hardware
shorts
The Advance 86B has
been reduced from £1,250 to
£1,086, both prices excluding
VAT. An additional 128K
RAM costs £70. The
Advance is distributed by
W H Smith and Ferranti;
Ferranti is currently setting
up a dealer network. More
on 061-428 0771.

by the Microdrives, which are

far too slow and have yet to
be proved reliable enough for
business purposes. It will be

interesting to see what happens
when the much rumoured new
by £30 to £40. Details on (0276) version of the Sinclair QL with
62222.
a microfloppy appears.
Meanwhile, Panasonic has
The basic unit costs £1,245,
launched its CF -2700. This has and a version with Psion's
Xchange bundled software
costs £1,375. More infor-

Servicon has launched a

mation can be obtained by
dialling 100 and asking for
Freephone Merlin.

program.
The AMX mouse can be used
with any BBC Micro fitted with
version 1.2 or later of the
operating system, and is compatible with the second -

DEC

Professional
64K RAM and everything that

380

you would expect an MSX THE PROFESSIONAL 380
machine to have. Its price stays

firmly in the upper regions at
£311.50 including VAT. More
on (0753) 34522.

The Philips MSX machine,
far the only European
variant in the family, has also
appeared. It is made in France,
so

has 48K RAM, and an optional
3.5in. floppy. No price has
been announced for the U.K.

BT's Tonto

1S

RAM, a 10Mbyte Winchester off to run this software. The
as standard, upgradable to hardware and software
33Mbyte, and a range of together cost £89.95 including
operating systems including
MS-DOS, CP/M-80, UCSD p system and P/OS.

A new high -resolution

display offers twice the vertical

VAT. More information on
(0925) 62907.

itself is a QL in a box with extra
goodies like a telephone bolted
on. For some reason best
known to itself, Merlin has

Battle of the
A CHALLENGER has emerged to

TDI's claim to be the hottest
micro under the sun. Last
month's review showed that
running under the p -system
the Pinnacle outperformed all

previously Benchmarked
micros.

resolution of other members of

(0223) 324141.

Sharp has produced a
360K 3.5in. floppy for the
PC -5000 portable computer.
Cost is £449. More from
061-205 2333.

year carries
on

repackaging of
ICL's One Per Desk - which
a

dubbed the unit Tonto, which
happens to be Spanish for
"stupid".
The unit offers slightly more
in the way of data communications than the straight OPD.
Thus it offers a standard

processor and disc -filing

designed to be the top -of -the - systems. It plugs into the user
range machine of the 300 port underneath the computer.
The mouse comes with an art
series. It is virtually a desk -top
implementation of DEC's program with various Mac paint -like facilities. Second
16 -bit mini, the PDP-11/70.
It offers up to 1Mbyte of processors need to be switched

BRITISH TELECOM's Merlin
division has announced that it
is selling

icons can be supplemented by

using an icon -designer

range of 3M. discs for the
BBC Micro. The 500K
40/80 -track unit costs
£129.95, and £199 for a
double -headed version.
Details from (0242) 528213.
Acorn is scaling down its
operations in the U.S. by
about 80 percent. This
follows disappointing sales
of the BBC Micro there. The
partial withdrawal is
expected to cost the
company about £5 million.
A 6502 second processor
unit for the BBC Micro costs
£199 plus £79 for interface
and cable from CMS on

Now Jarogate has claimed

Up to six screens can be
linked to a micro with
KGB's display multiplexer.
Prices range from about
£300 to £500 depending on
the cable runs required.
More information on
Windsor 50111.

The Panda 20/64 allows
Commodore 64 programs to
be saved or loaded from
most ordinary domestic
cassette recorders. The cost
is £17.99, and details are on
(0733) 233600.

that its 80286 -based Sprite,
the 300 series, and there is four in last month's
page bit -map storage. Up to described
Practical Computing, is even

Disc -drive manufacturer
Shugart has announced that
it has produced an optical

chester costs about £3,500.
the Sprite was unable to run the
Details on (0734) 868711.

without moving parts. It is
available now to OEMs,
and should filter through to
the end -user in due course.
Alpha Micros has access
to Telecom Gold through
the communications package

eight colours can be viewed faster. In tests at November's
simultaneously.
Compec show, the Sprite took
Prices start from around
on the Pinnacle and won.
£7,500. The 33Mbyte WinHowever, TDI points out that

BBC mouse
AMX has introduced a mouse

for the BBC. A ROM chip
contains machine code for
creating on -screen windows,

icons and pointers. The 64
PRACTICAL COMPUTING February 1985

original test. The modified test
was also run on different
versions of Cobol, which TDI
gave the Sprite an
advantage.
So the battle still rages. It is
hoped to stage a rematch
sometime this year. Watch this

claims

mouse - that is, one

Dialog - not to be confused
with the on-line information
service of the same name.
The cost is £550. More on
(0753) 821922.

space.
1`

THE

BUSINESS
p

SHOW
A major development for
anyone involved in computer marketing
JUNE 4-6,1985 EARLS COURT, LONDON
Everything about it is different
It's aimed at directors, senior managers and heads of department in large companies and the medium and
small businessmen who have both the need and the authority to buy computer and office automation
equipment.
It's linked to the successful Software exhibition with free flow access between the two shows. It features a
Business Advice Centre sponsored by the Department of Trade and the National Computing Centre - and
a Communications Centre especially for up to the minute developments in intelligent communication.
For full information contact Harry Hutson,
Computer Weekly, Room 205, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.
Telephone: 01-661 3102. Telex: 892084 BISPRS G.

1

r Please send me full details on exhibiting at The Business Computer Show.
!
I

Name

I

Address

I

Title

I

I

Company
Tel
Telex
L Return to Harry Hutson, Computer Weekly, Room 205, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.
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frazzled with floppies?
Hard disc capacity 5-200Mb
Removable disc cartridge 5, 10 or 21Mb
additional on-line storage or back-up.
PlusNet... allows shared access to hard disc.
Supports IBM-PC, XT, AT; Compaq, Olivetti
M24; Ericsson and other compatibles;
Apricot, Sirius, Epson, Sanyo,
and most other micros.
International dealer network.

Prices start at £1195

11111i111111111111111111111

eg. 10Mb Hard disc

Subsystem £1295
20Mb Fixed with
5Mb Removable

Subsystem £2645

fita Plus5
hard disc.
PLUS
Plus 5 Engineering Limited Crowborough Hill, Crowborough, East Sussex, England TN6 2EG Telephone (08926) 63211 Telex 95538 PLUS G

The

's leading subsystem manufacturer
CIA

111=11=1

uu
NOW WE'VE
ADDED EVERYTHING
TO TURBO PASCAL
NOW WITH WINDOWING

NEW FEATURES

'TURBO PASCAL IS AN EXCELLENT PRODUCT AT
AN EXTRAORDINARY PRICE.'
'THE FASTEST COMPILATION SPEED I HAVE EVER
SEEN.'
'AN EXCEPTIONAL PROGRAM -DEVELOPMENT
SYSTEM.'

WINDOWING! *
AUTOMATIC OVERLAYS!
GRAPHICS, SOUND AND COLOUR
SUPPORT! *
FULL HEAP MANAGEMENT!
OPTIONAL 8087 SUPPORT!

David D. Clark Dr. Dobb's Journal, June 1984.
'UNDER IBM PASCAL, THE AVERAGE PROGRAM
TOOK TWO WEEKS TO WRITE, WITH TURBO
PASCAL, THE AVERAGE IS NOW TWO DAYS.'

George Blank. Creative Computing, July 1984.
'WHAT I THINK THE COMPUTER INDUSTRY IS
HEADED FOR: WELL DOCUMENTED, STANDARD,
PLENTY OF GOOD FEATURES, AND A
REASONABLE PRICE.'

Jerry Pournelle Byte, February 1984.
'THE PERFECT PASCAL'
'A POWERFUL ALTERNATIVE FOR USERS'

Alan R. Miller Interface Age, January 1984.

... CPM 80, CPM 86,
MS DOS, PC DOS, CPN, CCPN, IBM
PC/XT, DEC RAINBOW, APRICOT,
SIRIUS, APPLE, BBC (Z80 second
Available for

processor) and most others - Call
for availability.

* IBM PC AND COMPATIBLES

r CHOOSE ONE
!

TURBO PASCAL

I TURBO PASCAL
I 8087
I

I
,

Ib

8087 UPGRADE

+ £5 SHIPPING

+ VAT

£49.95[7]

CPM 80

51/4in

CPM 86

8in

£89.951-1

MS DOS_ 31/4in

£49.95; 1

PC DOS_

Upgrade must be accompanied
by original master.

System

1

NAME
ADDRESS

TELEPHONE
CHEQUE

ALTOR LTD
The Anderstone Centre
Glasgow G2 7PH

041-226 4211
Circle No. 181

I

Quest's Executive series of quality
peripherals and software for the Sinclair QL
allows the business and serious home user to
fully realise the full potential of the most
exciting computer of the 80's.
Post the coupon below to obtain details
of a wide range of Quest Executive products
including:

CP/M 68K
Business Accounting Software
Floppy and Winchester Disk Drives
Memory Expansion Boards

Monitors
Printers
Consumables
Telephone Sales Desk 04215 66488
Memory Expansion Board

CP/M 686

Disk Drive

Quest International Computers,
School Lane,
Chandlers Ford, Hants. S05 3YY
Telex 47326.

Please send me details of the Quest Executive Series
Name
Address

PC2 85

Tel. No.

My QL Serial Number
is

Position

Circle No. 180

With software prices like this,
Microware's hardware
must be hard to pass up!
MULTI-USER PEGASUS £295.00

DATABASE PACKAGES

Sales Ledger
Purchase Ledger
Nominal Ledger
Invoicing
Order Processing
Stock Control
Payroll
Job Costing

dBASE III £475.00

DMS- £195.00
Delta- £495.00

Everyman - £475.00
Knowledge Man -£350.00
WORD PROCESSORS

WordStar- £245.00
Microsoft Word/Mouse-£340.00
Multimate- £340.00

PROJECT MANAGEMENT

Wordcraft- £340.00
Word Perfect -£425.00
Display writer II £245.00

Hornet -0750.00
Harvard -095.00
NEW LOTUS SYMPHONY £495.00
New Lotus 123 Upgrade

Spreadsheet
Graphics
Database
Communications
Word Processing
LOTUS 123-.075.00

TELEX LINK

£1350.00
ARABIC IBM PC

Conversion to Arabic- £590.00
Arab Word Processor -095.00
PRINTERS FROM £250.00

FRAMEWORK £475.00
VARIOUS SELECTION

PC Bator 2.0-441m0
CBasic- £140.00
Pascal/ MT+ £420.00
Microsoft
£384.00
Chess- .£61.00
Norton Utilities -09.00
Backgammon- £35.00
Electronic Disk -00.00
Copy II pc- £29.00

Apricot

BASIC SYSTEM

IBM Personal Computer
64K RAM, Single sided Disk
Drive

Keyboard, Screen -£1567.00
IBM Personal Computer
128K RAM, Twin 360K Drives

Keyboard, Screen - £2087.00
BUSINESS SYSTEM

IBM Personal Computer
256K RAM. Twin 360K Drives,

Keyboard, Screen- £2299.00

IBM Portable

637, Holloway Road

London N19 5SS 01-281 2431
IBM Authorised Dealer

20

Send telexes from IBM PC -

111111111111111111111111111111111111111111

14, Charles Street Hanley
Stoke-on-Trent 10782) 269 883

ICRO

Call for our tull price list.

HARD DISK SYSTEM

IBM Personal Computer
128K RAM, 10Mbyte Hard Disk.
Single 360K Floppy Drive

Keyboard. Screen - £3395.00
HERCULES GRAPHICS CARD

Additional Cost only £215.00
COLOUR SYSTEMS

Additional Cost only £405.00

Epson FX-80/FX-100/ LQ1500

Brother HR15/HR25
NEC Spinwriter
Sheet Feeders Available
Typeface Catalogue Available

Acoustic Hoods from £295.00
THE PROFESSIONALS

Full training provided
Free warranty Available

Leasing deals arranged
Highly competitive quotations
Long and short term rentals

Compaq

Rainbow

*67, Westow St. Upper Norwood

London SE19 01-771 6373

*2/4 Paul Street London EC2
01-247 8577

*Not IBM Authorized

News: IBM

Canon's A-200

IBMulator

CANON'S new A-200 micro is an

plus VAT - which is quite Canon the A-200 looks smart

competitive as it includes
graphics and an RS -232C port.
256K of RAM, two 360K A colour monitor is also
floppy -disc drives and mono- available.
As you would expect from
chrome screen for £1,875

IBM-compatible that uses the
full 16 -bit 8086. It comes with

More
compatibles
ABM, a British company, is
launching a range of five
8088 -based IBM look-alikes,
including three
transportables and a leather covered desk -top model.
Prices are aggressive, being
from £1,295 to £2,195 for

machines built in the U.K.
The Director model has
256K of RAM, graphics, a
colour monitor and two
320K discs for £1,995. One
of the transportables, The
Commando, is ruggedised.
Contact Ash Row
Electronics, Holder Road,
Aldershot, Hampshire GU12

4RH. Telephone: (0252)
315475.

Tandy is showing the
Model 1000 - claimed to be
a complete IBM clone - at
the Which Computer? show.
Telephone: (0922) 648181.
Ceedata is importing the
Copam 8088 -based IBMcompatible micro made in
Taiwan. Prices start at
£2,100 for a twin -floppy
version with 256K of RAM,
colour -graphics facility and
monochrome screen.
Telephone: 01-783 0502.
Coquin Software is
importing the Sam -2001
look -alike - origin
unknown, but probably
Taiwan. Telephone: 01-646
3493.

and well made. But it's

still

hard to see it as more than just
one more desk -top IBMulator.
Contact Canon on 01-773
3173.

Wyse enters
PC market

OVER THE LAST YEAR, Wyse has
made a name for itself in

the U.K.

with its excellent

terminals, and many are
attached to British multi-user

micros. Now Wyse has
launched the WysePC range of
IBM PC- and XT -compatible
personal computers, which are

being manufactured by the
Wyse Taiwan subsidiary. Like
the terminals, most Wyse PCs
will be sold on an OEM basis to

other companies for resale to
end -users.

Contact Wyse Technology,
3040 North First Street, San
Jose, California 95134, U.S.A.
Telephone: (U.S. area code

PC

Paintbrush

lution is 720 by 704 pixels. If 408) 946-3705.
you haven't got a mouse, the

program also works with a
joystick.

PC Paintbrush comes from
IF YOU FANCY an Apple
Macintosh but have got an IMSI in San Rafael, California
IBM PC then what you need is - the company responsible for
PC Paintbrush. This mouse - the excellent 4 -Point Graphics
driven drawing program offers program. It costs £119 plus
a selection of icons and pull - VAT from Pete & Pam, Todd
down menus just like the Mac, Hall Road, Carrs Industrial
but can handle colour too. Estate, Haslingden, RossenObviously you need a graphics dale, Lancashire BB4 5HU.
adaptor. The maximum reso- Telephone: (0706) 217744.

PAIN rBRust-

Oli-mouse
OLIVETTI can now supply a
mouse for its M-24 micro. It
plugs directly into the keyboard, and duplicates the
cursor -control keys. This

Software
shorts
Control Data has
announced an IBM PC
version of its Plato
computer -based training
system. It includes software
and an add-on board to
double the IBM's graphics
resolution. Telephone:
01-240 3400.

Topic, run by the Stock
Exchange, is one of the
world's largest private
viewdata systems. It can
now be accessed using an
IBM PC. Telephone: 01-588
2355.

IBM has launched Arabic
versions of the PC and
PC/XT. Contact your local
IBM dealer.

Chartstar is a new
graphics program from
Micropro. It will read and
graph data from Infostar.
Calcstar, Planstar and many
other packages, and it costs
£325. Telephone: 01-879
1122.

PC Mailbox is an
electronic -mail package for
the IBM PC, designed to
work with Geisco's QuikComm Email system.
Telephone: 01-546 1077.

Macscope-T is claimed to
be the first "truly userfriendly" package for linear
and integer programming on
an IBM PC. It will handle
up to 200 variables and up
to 100 constraints, and
comes with a tutorial disc.
The price is $75 - or less to
academic institutions.
Management Analytic
Support Inc., 6826 McLean,
Va 22101, U.S.A.
Telephone: (U.S. area code
202) 293-1624.

neither an expansion slot nor

Deskpro
range
enhanced

an RS -232C port. However, it

COMPAQ has already added

does cost £147, which hardly

some bells and whistles to its

category.

Olivetti has also launched
versions of the M-24 with

compatibles. These are a
30Mbyte hard disc, and a
second 10Mbyte disc for the

quadruple -density disc drives,

models 3 and 4. An Intel 8087-2

means the mouse does not

require any extra software and
works with most standard IBM
packages. Also, the mouse uses

squeaks into the cheap new Deskpro range of IBM

which takes the capacity to maths co -processor can also be
720K per disc.
Contact British Olivetti Ltd,
PO Box 89, 86-88 Upper Rich-

installed. Finally, Compaq has

mond Road, London SW15

system from Logica.

2UR. Telephone: 01-785 6666.
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announced the availability of
PC Xenix, the Unix operating
(continued on page 23)
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Ours prints exactly what it's told to as well.
Unlike the proprietors of PRAVDA, we're all for freedom of the press,
On the other hand, we're certainly not in favour of freedom for the printer.
We're as critical of documents that don't say exactly what they're
supposed to as anyone at the Kremlin.
That's why we'd like you to take a look at the new Epson DX100 daisy
wheel computer printer.
There it is, very much on the right.
It comes from Epson and will simply not tolerate smudgy, messy type. It
is also fanatical about towing the computer line as it were.

That's because it has a 5K memory buffer built in.
For those who may not know, a buffer does two things.
First, it allows the DX100 to store more than a page of text while it's still
printing. Setting your computer free to do other things.
Second, the buffer makes sure that the DX100 does exactly as it's told.
A printer without a buffer can't keep up with the computer. So it has a
. Rather like that.
tendency to defect. Leaving your documents with chunks mis
So get yourself £475 (+VAT) and you can have an Epson DX100 of your
very own.

You will then be in possession of a printer that firmly subscribes to the
belief that documents are always better read than dead.

Home computers and the DX100: Spectrum QL, BBC model l3
and Acorn Electron are all fully compatible.

Personal computers and the DX100: Epson PX-8, HX20
portables and QX10 desktop, IBM PC, Apricot, Apple and DEC Rainbow are all
fully compatible.

THE EPSON DX100 DAISY WHEEL PRINTER £475 (+VAT).
Reveal all about the Epson DX100 and where I can get one, quick.
Name
Company
Address
PC2/85
To Epson (UK) Ltd., Dorland House, 388 High Road, Wembley, Middlesex HA9 6UH or phone Epson Freefone.

EPSON
22
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SuperCak3

SuperCaIc3

Contact Compaq Computer

Llne Example

Ltd, Ambassador House,

a thad..

soh

st Oh, c..1

Paradise Road, Richmond,
Surrey TW9 1SQ. Telephone:
01-940 8860.

Email

am

manager
v.3

The

ELECTRONIC MAIL can be
tedious if you have to stop what
you are doing to load the

Dee a! the Meek

Day of the Week

SuperCalc3

SuperCalc3

01-to Example

Pie Example. Explosion (1.3)

comms software, phone

1111

um

Telecom Gold and log on
manually to read your mail.

1111tua

Braid's Mail Manager provides

III

a solution, because it collects
your mail automatically, and
does it in background mode.

s.

339

a

The Mail Manager is menu -

3043

internal as well as public
message systems. The package

available separately for £550.
Contact Braid Systems, 130
Buckingham Palace Road,

London SW1W 9SA. Telephone: 01-730 0736.

Supercalc 3
2 of

patible and supports PC -DOS the standard IBM screen - has
file paths. It now includes the of course been retained. And at

£295 it is £80 cheaper than
too, for turning wide spread- Lotus.
to claim it offers more than sheets through 90 degrees on For further information con-,
tact Sorcim/IUS, 10 Station
Lotus 1-2-3. For example, it the printer.
Road, Watford, Hertfordshire
The
established
Supercalc
3
can now handle up to 9,999
rows, do iterations automatic- selling point - that unlike WD1 1EG. Telephone: (0923)
SORCIM'S

new version

best-selling Sideways program,

Supercalc 3 has enough extras

ally, and is hard -disc com-

Lotus 1-2-3, it does graphics on 46255.

there are three more
IBM-compatible alternatives
to the IBM Colour/Graphics
Monitor Adaptor, with the
launch of boards from
Hercules, Comway and
Persyst.
NOW

Technologies
returns
1984 ACT relin-

quished the distributorship of
the ACT Sirius, with which it
had been so successful. Victor
Technologies, the manufacturer, is opening a U.K. subsidiary office to take over.

Victor will be distributing
three products: the Victor
Sirius I, the Vicki portable and

the Plus PC. The Vicki is a
251b. transportable version of
the Sirius with a built-in 9in.
monochrome screen. The price
with 256K of RAM is £2,495
plus VAT.

The Plus PC is an add-on
which provides a Sirius 1 with
IBM PC compatibility, dual format disc drives and the
facility to switch between Sirius

and IBM modes. The price is
£1,125 plus VAT. Victor Tech-

nologies can be contacted via
Taylor Rea Associates on
01-222 2883.

Caro Futures

dekuca

Colour cards

Victor

AT THE END of

310

230

driven and can be used for
price is £875, which includes
software, documentation, all
cables, autodial/auto-answer
modem and registration on
Telecom Gold, EasyLink and
One to One. The software is

3E4

Hercules became rich and
famous by offering a single
card to display both text and
graphics on the IBM's
monochrome screen, where
IBM offered a separate
graphics card which meant
buying a colour monitor to
do the same job. The
Hercules colour card
replaces the IBM graphics
adaptor and offers the same
facilities plus a parallel
printer interface, light -pen
port and RF modulator .
but it's about half the price.
The Hercules Colour Card
costs only £220 plus VAT.
Contact Pete & Pam, Todd
Hall Road, Carrs Industrial
Estate, Haslingden,
Rossendale, Lancashire BB4
5HU. Telephone: (0706)
.

217744.
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The Comtronics board
offers the same facilities as
the Hercules card but with
enhanced colour capabilities.
That is, it will display 640 by
200 resolution in four
colours instead of two, and
16 colours at 320 by 200,
instead of the four available
with the Hercules board. It
costs £395. Contact Ferrari
Software, Ferrari House,
Station Road, Egham,
Surrey TW20 9LB.
Telephone: (0784) 38811.

The Persyst board offers a
high -resolution 10- by
16 -character cell, instead of

the eight by eight cell of the
Hercules card. It supports
800- by 400 -pixel resolution

in the alphanumeric mode.
This provides a high resolution text image,
claimed to be superior to the
IBM monochrome display

adaptor even in colour. It
runs Lotus 1-2-3, and
doesn't flicker either! The
board is called Bob, for
"best of both" worlds. It
costs £395 plus VAT.
Contact Micro Technology,
51 The Pantiles, Tunbridge
Wells, Kent TN2 5TE.
Telephone: (0892) 45433.
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BUSINESS SYSTEMS LTD
230 Tottenham Court Road, London W1. Telephone: 01-636 7142/4102
for a business
Looking Let us help you.
system?
phone for
Call in or

10MB
HARD
DISC

friendly,avice.
dprofessional

apricot

WITH

apricot PC
APRICOT

DUAL
315K

*

PORTABLE

only

FREE Monitor
FREE Wordprocessor
(Superwriter)
FREE Spreadsheet

DRIVES

(Supercalc)

£1395+VAT!

FREE Super Planner

INTEGRATED ACCOUNTS PACKAGE

FREE Invoicing
FREE Stock Control
FREE Sales Ledger
FREE Purchase Ledger
FREE Nominal Ledger
FREE Payroll
FREE Mailing List

SPECIAL
INTRODUCTORY,
OFFER

£1495
+VAT

(730K)
ONLY
PLUS
FREE
FREE
FREE
FREE
FREE
FREE

ACT 9" Monitor
Superwriter (Wordprocessor)
Supercalc (Spreadsheet)
Superplanner
CPIM 86

Concurrent CPIM
256K Memory

1.4 MB

FLOPPY

SANYO MBC
WITH 2 x 720KB
FLOPPY DISC

ONLY £995 +VAT!

GALAXY BARGAINS
SANYO with 10MB

Winchester floppy, 128K
Ram, Wordstar & Calcstar

and Monochrome Monitor
£1995 +VAT
FREE Monitor
FREE Wordprocessor (Wordstar)

FREE Spreadsheet(Calcstar)
FREE Invoicing
FREE Stock Control
FREE Sales Ledger
Integrated
FREE Purchase Ledger
Accounts
FREE Nominal Ledger
Package
FREE Payroll
FREE Mailing List

TRAINING
CAN BE
PROVIDED ON
ALL SYSTEMS
SUPPLIED

APRICOT PC: DUO

720K discs and monitor

£1595 +VAT

APRICOT Xi5: 5MB

Winchester

£1995 +VAT

FREE

NTEGRATED

<IPLUS
ACCOUNTS
PACKAGE
WITH THESE
SYSTEMS

APRICOT Xi10: 10MB Win-

chester £2195 +VAT

We also stock a wide range of Printers, Monitors, Disc
Drives and Software Packages, plus many other
Computer Systems at bargain prices.

Circle No. 127

OPENING HOURS MON-SAT 9AM-6PM

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

Cheques payable to: West One Galaxy Business Systems Ltd.

1 YEAR

WARRANTY &
MAINTENANCE
CONTRACTS
AVAILABLE

.
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IF YOUR BASIC
SYSTEM IS

THE OPERATING SYSTEM

FLEX-The Professional Operating System
Versatile, Flexible & Powerful, the ideal
operating system for industrial control

True portability between machines -FLEX format discs

RUNNING OUT OF
SPEED, IT'S TIME
YOU LOOKED AT

THE PROFESSIONAL

can be read on the BBC

Gives those on a tight budget the power, sophistication and ease of
development that large companies have always enjoyed

THE TOOLS
PL9 -A fast efficient compiler specifically designed for
control applications
CMS FORTH Interpreter & Compiler
Cross Assemblers, Simulators & Debug for most 8 bit & 16 bit micro's
"C", BCPL, PASCAL, COBOL

THE HARDWARE

MICROPROCESSOR
DEVELOPMENT
SYSTEM,

THE FAST WAY

6809 2nd Processor
Eprom Programmers
Choice of industrial interfaces
THE SUPPORT
Top rate after sales technical support
Systems/Hardware Design

A full set of eurocards for use in target applications
44a Hobson Street

Cambridge CBI I NI,
0223-324141

( A miff dge

icroprocessor
Systems

FORWARD. DFC
Circle No. 163
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You should see what he's just seen.

Micronet 800.
Stretching the mind of your micro
far beyond its limits.
Micro evolution continues with
this unique communications, informations and software system. Set on our
mainframes nationwide.
Includes 30,000 pages and access
to Presteltm with its full range of services.

A tremendous Communications
section that networks you to thousands
of other members across the country.
Send and receive electronic messages
and graphics at a touch of a button.
And there's the Chatline service,
Swapshop and Teleshopping.
Check with daily updates on the
very latest computer news.
Micronet also has its own huge
facts data base.
And a choice of up-to-the-minute
software to download absolutely free.

For only £13 a quarter and just a
local telephone call whenever you
want to connect up (that's only 22p per
half hour at cheap rates) you could be
part of Micronet.
The only accessory you need is a
Modem.
A small price to pay to join the
other visionaries on this exciting new
system.

Fill in the coupon for more details

and send to Micronet 800, Durrant
House, 8 Herbal Hill, London EC1R5EJ.

But be warned, Micronet 800's
features are almost limitless and
constantly updating. So maybe you'd be
better to call in at Laskys, John Lewis,
main Boots or your local Micronet 800
Action Station.
To feast your eyes on all the
amazing things it can do.
To: MICRONET 800, Durrant House, 8 Herbal Hill,1
London EC1R 5EJ. Telephone 01-278 3143.
Please send me the full facts about Micronet 800.
Name

Make/Model of Micro

Address

PC2!85

_J

^`For 97% of telephone users.

.Prestel is a trademark of British Telecommunications.

Circle No. 160
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See Micronet 800 in action.
AVON

Bath. Boots, 1 Marchants Passage,
Southgate. Tel: 0225 64402.
Bristol. Boots, 59 Broadmead,
Tel: 0272 293631.
Bristol. John Lewis, Horsefait
Tel: 0272 29100.
Bristol. Laskys, 16-20 Penn Street.
Tel: 0272 20421.
ICeynsharn. Key Computer Systems,
42b High Street. Tel: 02756 5575.
Weston -super -Mare. K & K
Computers, 32 Alfred Street.
Tel: 0934 419324.
BEDFORDSHIRE
Bedford.BootaThe Harpur Centre,
Harpur Street. Tel: 0234 56231.
Dunstable. Dormans, 7-11 Broad
Walk. Tel: 0582 38302.

Leighton Buzzard. Datasine,

59 North Street. Tel: 0525 374200.
Leighton Buzzard. Milton Keynes
Music & Computers, 17 Bridge
Street. Tel: 0525 382504.
Luton. Hobbyte, Unit 16, The
Amdale Centre. Tel: 0582 457195.
Luton. Laskys, 190-192 Amdale
Centre. Tel: 0582 38302.
Luton. Terry More, 49 George
Street. Tel: 0582 23391.
BERKSHIRE
Reading. Heelas, Broad Street.
Tel: 0734 559555.
Reading. Laskys, 118-119 Priar St.
Tel: 0734 595459
Slough. Data Supplies,
Templewood Lane,
Farnham Common. Tel: 2 820004.
Slough. Laskys, 75 Queensmere
Centre. Tel: 0753 78269.
Slough. MV Games,
245 High Street. Tel: 75 21594.
BUCKINGHAMSHIRE

Bletchley. RAMS Computer
Centre, 117 Queensway.
Tel: 0908 647744.
Chesham. Reed Photo &
Computers, 113 High Street.
Tel: 0494 783373.
Milton Keynes. John Lewis,
11 Field Walk, Secklow Gate East,
Tel: 0908 679171.

Cambridge. Boots, 65-67 Sidney
Street and 28 Petty Curry Street.
Tel: 0223 350213.
Cambridge. Heifers Stationers,
19 Sidney Street. Tel: 0223 358241.

Cambridge. Robert Sayle,
St Andrews Street.
Tel: 0223 612929.
Peterborough. Boots,
40-42 Bridge Street, Queensgate.
Tel: 0733 65352.
Peterborough. John Lewis,
Peterborough.
073344644
Queensgate
CHESHIRE
Chester. Boots, 47-55 Foregate
Street. Tel: 0244 28421.
Chester. Computer Link, 21 St
Werburgh Street. Tel; 0244 316516.
Chester. Laskys, 7 The Forum,
Northgate Street. Tel: 0244 317667.
Crewe. AS Wootton & Sons,
116 Edleston Road.
Tel: 0270 214118.

Crewe. Midshires Computer
Centre, 68-78 Nantwich Road.
Tel: 0270 211086.
Ellesmere Port. RFR TV & Audio,
1 Pooltown Road, Whitby.
Tel: 051-356 4150.
Hyde. C Tech Computers,
184 Market Street.
Tel: 061-366 8223.

Macclesfield. Camera Computer
Centre, 118 Mill Street.
Tel: 0625 27468.

Macclesfield. Computer Centre,
68 Chestergate. Tel: 0625 618827.

Marple.Marple Computer Centre,
30-32 Market Street.
Tel: 061-427 4328.
Stockport. National Micro Centres,
36 St Petersgate. Tel: 061-429 8080.
Stockport. Stockport Micro
Centre, 4-6 Brown Street.
Tel: 061-477 0248.
Widnes. Computer City, 78 Victoria
Road. Tel: 051-420 3333.
Wilmslow. Wilmslow Micro
Centre, 62 Grove Street.
Tel: 0625 530890.
CLEVELAND

Middlesbrough. Boots,
88-90 Linthorpe Road,
The Cleveland Centre.
Tel: 0642 249616.
CUMBRIA
Kendal. The Kendal Computer
Centre, Stramongate.
Tel: 0539 22559.

Whitehaven. PD Hendren,

Bexleyheath. Laskys,
15-16 Broadway Shopping Centre.

15 King Street. Tel: 0946 2063.
Workington. Technol. Store,
12 Finkle Street. Tel: * I 166972.
DERBYSHIRE
Alfreton. Gordon Harwood,
69-71 High Street.
Tel: 0773 836781.
Chesterfield. Boots, 35-37 Low
Pavement, Market Place.
Tel: 0246 203591.

Tel: 01-301 3478.
Bromley. Boots, 148-154 High
Street. Tel: 01-460 6688.

Manchestea NSC Computer

Shops, 29 Hanging Ditch.
Tel: 061-832 2269.
Oldham. Home & Business.
Computers, 54 Yorkshire Street.
Tel: 061-633 1608.
Swinton. Mr Micro, 69 Partington
Lane. Tel: 061-728 2282.
MERSEYSIDE

Bromley Computers Today,
31Market Square.Tel: 01-290 5652.
Bromley. Laskys, 22 Market
Square. Tel: 01-464 7829.
Bromley. Walters Computers,
Heswall. Thomguard Computer
Army & Navy, 64 High Street.
Systems, 46 Pensby Road.
Tel: 01-460 9991.
Tel: 051-342 7516.
Chesterfield. Computer Stores,
Chatham. Boots, 30-34 Wilmott
Liverpool. George Henry Lee,
14 Stephenson Place.
Square, Pentagon Centre.
Basnett Street. Tel: 051-709 7070.
Tel: 0246 208802.
Tel: 0634 405471.
Liverpool. Hargreaves,
Sevenoaks. Ernest Fielder
DEVON
31-37 Warbreck Moot Walton.
Computers, Dorset Street.
Exetee Boots, 251 High Street.
Tel:
051-525 1782.
Tel: 0732 456800.
Tel: 0392 32244.
Liverpool. Laskys, Dale Street.
Sittingboume. Computer Plus,
Exeter Open Channel,
Tel:
051-236 3298.
65 High Street. Tel: 0795 25677.
Central Station, Queen Street.
Liverpool. Laskys, St Johns
Tunbridge Wells. Modata
Tel: 0392 218187.
Precinct. Tel: 051-708 5871.
Computer Centre, 28-30 St Johns
Plymouth. Syntax, 76 Cornwall
St Helens. Microman Computers,
Road. Tel: 0892 41555.
Street. Tel: 0752 28705.
Rainford Industrial Estate, Mill
LANCASHIRE
Seaton. Curtis Computer Services,
Lane, Rainford. Tel: 0744 885242.
Seaton Computer Shop,
Southport Central Studios,
Blackburn. Tempo Computers,
5Ic Harbour Road. Tel: 029722347. 9 Railway Road. Tel: 0254 691333. 38 Eastbank Street.Tel: 070431881.
Tiverton. Actron Microcomputers, Blackpool. Blackpool Computer
MIDDLESEX
37 Bampton Street.
Store, 179 Church Street.
Enfield. Laskys, 44-48 Palace
Tel: 0884 252854.
Tel: 0253 20239.
Garden Shopping Centre.
Burnley. IMO Business Systems,
DORSET
Tel: 01-363 6627.
Standish Street.
Bournemouth. Brook Computers, 39-43
Harrow. Camera Arts, 42 St Anns
Tel: 0282 54299.
370 Charminster Road.
Road. Tel: 01-427 5469.
Preston. 4Mat Computing,
Tel: 0202 533054.
Hounslow. Boots, 193-199 High
67 Friargate. Tel: 0772 561952.
Bournemouth. Lansdowne
Street. Tel: 01-570 0156.
Preston. Laskys, 1-4 Guildhall
Computer Centre, 1 Lansdowne
Teddington. Andrews,
Arcade. Tel: 0772 24558.
Crescent, Lansdowne.
Broad Street. Tel: 01-977 4716.
Wigan. Wildings Computer
Tel: 0202 20165.
Twickenham. Twickenham
Centre, 11 Mesnes Street.
Dorchester The Paper Shop,
Computer Centre, 72 Heath Road.
Tel: 0942 44382.
Kings Road. Tel: 0305 64564.
Tel: 01-892 7896.
LEICESTERSHIRE
Uxbridge. JKL Computers,
ESSEX
Leicestea Boots, 30-36 Gallowtree 7 Windsor Street. Tel: 0895 51815.
Chelmsford. Maxton Hayman,
Gate. Tel: 0533 21641.
NORFOLK
5 Broomfield Road.
Market Harborough. Harborough
Tel: 0245 354595.
Norwich. Bonds, All Saints Green.
Home
Computers,
7
Church
Street.
Colchester. Boots, 5-6 Lion Walk.
Tel: 0603 24617.
Tel: 0858 63056.
Tel: 0206 577303.
NOTTINGHAMSHIRE
LONDON
Grays. H Reynolds, 28a Southend
Sutton in Ashfield.H N & L Fishet
Road. Tel: 0375 31641.
Wl. Computers of Wigmore
87Outram Street. Tel: 0623 54734.
Harlow. Laskys, 19 The Harvey
Street, 104 Wigmore Street.
Nottingham. Jessops, Victoria
Centre. Tel: 0279 443495.
Tel: 01-486 0373.
Centre.. Tel: 0602 418282.
Homchurch. Comptel Computer WI. HMV, 363 Oxford Street.
Nottingham. Laskys, 1-4 Smithy
Systems, 112a North Street.
Tel: 01-629 1240.
Row. Tel: 0602 413049.
Tel: 0402 446741.
Wl. John Lewis, Oxford Street.
Ilford. Boots, 177-185 High Road.
Tel: 01-629 7711.
OXFORDSHIRE
Tel: 01-553 2116.
Wl. Laskys, 42 Tottenham Court
Abingdon. Ivor Fields Computers,
Southend-on-Sea. Computerama, Road. Tel: 01-636 0845.
21 Stert Street. Tel: 0235 21207.
88 London Road.
Wl. Lion House, 227 Tottenham
Banbury. Computer Plus,
Tel: 0702 335443.
Court Road. Tel: 01-637 1601.
2 Church Lane. Tel: 0295 55890.
Southend-on-Sea. Computer
WI. Rother Cameras,
Oxford.
Science Studio, 7 Little
Centre, 336 London Road.
256 Tottenham Court Road
Clarenden Street. Tel: 0865 54022.
Tel: 0702 337161.
Tel: 01-580 5826.
SCOTLAND
Southend-on-Sea. Estuary
WI. The Video Shop,
Personal Computers,318 Chartwell 18 Tottenham Court Road.
Edinburgh. Boots,101-103 Princes
North, Victoria Circus Shopping
Tel: 01-580 5380.
Street. Tel: 031-225 8331.
Centre. Tel: 0702 614131.
Wl. Walters Computers, DH Evans, Edinburgh. John Lewis, St James
Oxford Street. Tel: 01-629 8800.
Centre. Tel: 031-556 9121.
GLOUCESTER
WC1. Transom Micro Systems,
Edinburgh. Laskys, 4 St James
Cheltenham. Laskys, 206 High
59-61 Theobalds Road.
Centre. Tel: 031-556 1864.
Street. Tel: 0242 570282.
Tel:
01-405
5240.
Glasgow. Boots, 200 Sauchiehall
Cheltenham. Screen Scene,
W5. Laskys, 18-19 Ealing
Street. Tel: 041-332 1925.
144 St Georges Road.
Broadway Shopping Centre.
Glasgow. Boots, Union Street and
Tel: 0242 528979.
Tel: 01-567 4717.
Argyle Street. Tel: 041-248 7387.
Gloucestee Boots, 38-46 Eastgate W8. Walters Computers, Barkers,
SHROPSHIRE
Street. Tel: 0452 423501.
Kensington High Street.
Telford. Telford Electronics,
HAMPSHIRE
Tel: 01-937 5432.
38 Mall 4. Tel: 0952 504911.
SW1. Peter Jones, Sloane Square.
Basingstoke. Fishers, 2-3 Market
Tel: 01-730 3434.
STAFFORDSHIRE
Place. Tel: 0256 22079.
SE9. Square Deal,
Southampton. Business
Newcastle-under-Lyme.
Electronics, Micromagic At Atkins, 373-375 Footscray Road,
Computer
Cabin, 24 The Parade,
New Eltham. Tel: 01-859 1516.
7 Civic Centre Road.
Silverdale. Tel: 0782 636911.
Lewisham. Laskys, 164 High
Tel: 0703 25903.
Stafford. Computerama,
Street. Tel: 01-852 1375.
Southampton. Tyrrell & Green,
59 Foregate Street. Tel: 0785 41899.
SE13. Walters Computers, Army & Stoke-on-Trent. Computerama
Above Bar. Tel: 0703 27711.
Navy, 33 and 63 High Street,
11 Market Square Arcade, Hanley.
HERTFORD
Lewisham. Tel: 01-852 4321.
Tel: 0782 268524.
SEIS. Castlehurst Ltd, 152 Rye
Hitchin. County Computers,
SUFFOLK
13 Bucklesbury. Tel: 0462 36757.
Lane, Peckham. Tel: 01-639 2205.
Hitchin. GK Photographic &
EC2. Devron Computer Centre,
Bury St Edmunds. Boots,
Computers, 68 Hermitage Road.
155 Moorgate. Tel: 01-638 3339.
11-13 Cornhill. Tel: 0284 701516.
N7. Jones Brothers, Holloway
Tel: 0462 59285.
Ipswich. Brainwave Micros,
Potters Baa The Computer Shop,
Road. Tel: 01-607 2727.
24 Crown Street. Tel: 047 350965.
N14. Logic Sales, 19 The Bourne,
197 High Street. Tel: 0707 44417.
SURREY
Stevenage. DJ Computers,
The Broadway, Southgate.
Croydon.Laskys 77-81North End.
11 Town Square. Tel: 0438 65501.
Tel: 01-882 4942.
Tel: 01-681 8443.
Watford. Laskys, 18 Charter Place. NW3. Maycraft Micros,
Croydon. The Vision Store,
Tel: 0923 31905.
58 Rosslyn Hill, Hampstead.
96-98 North End. Tel: 01-6817539.
Watford. SRS Microsystems,
Tel: 01-4311300.
South Croydon. Concise
NW4. Davinci Computer Store,
94 The Parade, High Street.
Computer Consultants, 1 Carlton
Tel: 0923 26602.
112 Brent Street, Hendon.
Road. Tel: 01-681 6842.
Watford. Trewins, Queens Road.
Tel: 01-202 2272.
Epsom. The Micro Workshop,
NW7. Computers Inc, 86 Golders
Tel: 0923 44266.
12 Station Approach.
Welwyn Garden City. DJ
Green. Tel: 01-209 0401.
Tel: 0372 721533.
NW10. Technomatic, 17 Burnley
Computers, 40 Fretherne Road.
Guildford. Walters Computers,
Road, Wembley. Tel: 01-208 1177.
Tel: 96 28444.
Army & Navy, 105-111 High Street.
Welwyn Garden City.
MANCHESTER
Tel: 0483 68171.
Welwyn Department Store.
Manchestez
Boots,
32
Market
Haslemere. Haslemere
Tel: 0707 323456.
Street. Tel: 061-832 6533.
Computers, 17 Lower Street.
HUMBERSIDE
Manchester. Laskys, 61 Arndale
Tel: 0428 54428.
Centre. Tel: 061-833 9149.
Beverley. Computing World,
Wallington. Surrey Micro Systems,
Manchester. Laskys, 12-14 St
10 Swabys Yard, Dyer Lane.
53 Woodcote Road.
Marys Gate. Tel: 061-833 0268.
Tel: 0482 881831.
Tel: 01-647 5636.
Manchester.
Mighty
Micro,
Woking. Harpers,
KENT
Sherwood Centre,
71-73 Commercial Way.
Beckenham. Supa Computers,
268 Wilmslow Road, Fallowfield.
Tel: 0486 225657.
425 Croydon Road.
Tel: 061-224 8117.
Tel: 01-650 3569.
,

SUSSEX

Bexhill -on -Sea. Computerware,
22 St Leonardo Road.
Tel: 0424 223340.
Brighton. Boots, 129 North Street.
Tel: 0273 27088.
Brighton. Garnet 71 East Street.
Tel: 0273 728681.
Brighton. Laskys,151-152 Western
Road. Tel: 0273 725625.
Crawley. Gatwick Computers,
62 The Boulevard. Tel: 0293 37842.
Crawley. Laskys, 6-8 Queensway.
Tel: 0293 544622.
TYNE & WEAR

Newcastle-upon-Tyne.
Bainbridge, Eldon Square.
Tel: 0632 325000.

Newcastle-upon-Tyne. Boots,
Eldon Square. Tel: 0632 329844.
Newcastle-upon-Tyne. Laskys,
6 Northumberland Street.
Tel: 0632 617224.
Newcastle-upon-Tyne.
RE Computing, 12 Jesmond Road.
Tel: 0632 815580.
WALES

Aberdare. Inkey Computer
Services, 70 Mill Street,The Square,
Trecynon. Tel: 0685 881828.

Aberystwyth. Aberdata at
Galloways, 23 Pier Street.
Tel: 0970 615522.
Cardiff. Boots, 26 Queens Street
& 105 Frederick Street.
Tel: 0222 31291.

Cardiff. P & P Computers,
41 The Hayes. Tel: 0222 26666.
Swansea. Boots, 17 St Marys
Arcade, The Quadrant Shopping
Centre. Tel: 0792 43461.
WARWICKSHIRE
Coventry. Coventry Micro Centre,
33 Far Gosford Street.
Tel: 0203 58942.
Coventry. JBC Micro Services, 200
Earlsdon Avenue, North Earlsdon.
Tel: 0203 73813.
Coventry. Laskys, Lower Precinct.
Tel: 0203 27712.

Leamington Spa. IC Computers,
43 Russell Street. Tel: 0926 36244.

Leamington Spa. Leamington

Hobby Centre, 121 Regent Street.
Tel: 0926 29211.
Nuneaton. Micro City, la Queens
Road.Tel: 0203 382049.
Rugby OEM Computer Systems,
9 -11 -Regent Street.Tel: 0788 70522.

WEST MIDLANDS
Birmingham. Boots, City Centre
House, 16-17 New Street.
Tel: 021-643 7582.

Birmingham. Laskys,
19-21 Corporation Street.
Tel: 021-632 6303.
Dudley. Central Computers,
35 Churchill Precinct.
Tel: 0384 238169.
Stourbridge. Walters Computer
Systems, 12 Hagley Road.
Tel: 0384 370811.
Walsall. New Horizon, 1 Goodall
Street. Tel: 0922 24821.

West Bromwich. D S Peakman,
7 Queens Square. Tel: 021-5257910.

Wolverhampton. Laskys,
2 Wulfrum Square.
Tel: 0902 714568.

YORKSHIRE
Bradford. Boots, 11 Darley Street.
Tel: 0274 390891.
Leeds. Boots, 19 Albion Arcade,
Bond Street Centre.
Tel: 0532 33551.
Sheffield. Cole Brothers,
Barkers Pool. Tel: 0742 78511.
Sheffield. Laskys, 58 Leopold
Street. Tel: 0742 750971.
York. York Computer Centre,
7 Stonegate Arcade.
Tel: 0904 641862.

micronet

News: software

Autocad
upgrade

Go problem
cracked
VERSIONS of go, the Japanese

strategy board game, are now
available for the BBC, Electron and Commodore 64. Go is
much more difficult to

program than chess and has

seen as the ultimate
programming challenge.

been

A NEW much faster version of Computing and Germany's
the prize-winning Autocad Chip magazine.
The new version costs from
drafting and drawing program
is now available for the £800 and has other enApricot, IBM and other MS- hancements apart from the
DOS machines. The previous speed gain, including the
version of Autocad was voted ability to link to dBase II and
1984's scientific/technical III. Existing users can upgrade

program of the year in

the

Computer of the Year awards

sponsored by Practical

Month of

the Mac

SOFTWARE for the Apple

Macintosh is arriving thick
and fast now. Titles include
a mixture of established
packages converted for the
machine and completely
original programs it would
be difficult to imagine
running on anything other
than the Mac.
TK!Solver is in the first

category - this equation
solving tool is well known

Microgo
Computers

machines, price £9.95.
Spectrum and MSX versions
are

KM14ilM:p p, op
ttiffitlf int ilifititt
'f1:4P1,111-1-1)1.1.t1711.77.111argjal
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promised shortly.

Play

takes place on a nine by nine
board. The full-size traditional

for £200. Details from KGB
Micros Ltd. Telephone:

go board is 19 by 19, but
smaller ones are often em-

Windsor 50111.

ployed for quicker games.

Mac's speaker or headphone
socket if you like and, most
importantly, you can print
realistic -looking music. The
price is £70 from Softsel.

Interiors and Landscapes are
the other da Vinci packages.
Both are simply files of
images which work with
Macpaint. Interiors,
probably the more useful, is
for designing room and
house layouts, but the
Landscapes images are more
beautiful. Landscapes and
Interiors cost £42.75 each
from Softsel.

analyse critical paths and
keep track of project costs,
Macproject also lets you
transfer costing data to
Multiplan for more detailed
analysis. The price is £99
from any Apple dealer.

Hippo C is an interactive
version of the increasingly
popular C high-level systems
programming language. Like
Mac -Pascal, this compiler
has many of the virtues of
an interpreter in that it is

Acornsoft Go costs £9.95
on cassette or £12.95 on
40/80 -track disc. It plays on a

13 by 13 board and is slightly

the stronger of the two until
used to it, when
Microgo's greater strategic
grasp and more variable
human way of playing begins
to pay off. Both programs play
at good beginner level and are
you get

an ideal introduction to the
game of go.
Contact Edge Computers

Ltd,

3

Junction Road,

Reading, Berkshire RG1 5SA;
telephone (0734) 65852.
Acornsoft Ltd, Betjeman
House, 104 Hills Road,

Cambridge CB2 1LQ;
telephone (0223) 316039.

easy to edit and run
programs. In debugging
mode you can actually see
results output in one window
while viewing the code in
another. No U.K. price is
available yet on this product
but P & P hopes to bring it

on the IBM PC and Apple II
machines. The Mac version
costs around £190 plus VAT
from P&P or Softsel.

MCI

from Edge

available on

cassette for all three of these

DB Master from Stoneware
is well known to many
Apple II users as a simple
record -keeping database.
The Mac version does not
differ much from the
original concept except in

Musicworks is one of three
packages from da Vinci
software it would be
difficult to imagine running
on anything but a Mac.
Musicwork lets you compose
music on screen, which you
can output through the

1

is

Software
Arts
THE PHONE NUMBER Of
Software Arts, the company
responsible for developing
both TK!Solver and VisiCalc,
was printed wrongly on page 24

of our January issue. It should
be Ipswich (0473) 221551.

in.

the externals common to
virtually all Mac programs
- flashy graphics on -screen,
a variety of printer type
founts, mice, icons and pull down menus. Softsel is
bringing it in for £162.20.

Macproject, a project
scheduling and costing
package, has been
announced by Apple itself.
As well as letting you

PRACTICAL COMPUTING February 1985

Suppliers: P & P Micro
Distributors Ltd, Todd Hall
Road, Carrs Industrial
Estate, Haslingden,
Rossendale, Lancashire BB4
5HU. Telephone: (0706)
217744.

Softsel Computer Products
Ltd, Softsel House, Central
Way, North Feltham
Trading Estate, Feltham,
Middlesex TW14 OXQ.
Telephone: 01-844 2040.

Micro
courses

THE Microsystems Training
Directory is a monthly listing
of training courses and self instruction packages - 1,353
in the last issue. It is published

by the National Computing
Centre, price £25 per issue.
Contact: NCC, Oxford Road,

Manchester MI 7ED. Telephone: 061-228 6333.
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UNBELIEVABLE
SAVINGS

** COMPUTERS ** EX VAT
APRICOT
APRICOT
APRICOT
APRICOT
APRICOT
APRICOT
BBC
CIFER
COMMODORE
COMMODORE
COMMODORE
COMMODORE
COMMODORE
COMMODORE
COMMODORE
COM PAQ2
COMPAQ
IBM PC
OLIVETTI
OLIVETTI
OLIVETTI
SAGE
SANYO
SIRIUS
SIRIUS
SIRIUS
ACT/IBM
PLUS 5

**

F1- from
Point 7 from
PORTABLE from
256K 315Kx2 MONITOR
256K 720Kx2 MONITOR
Xi 256k 10MB MONITOR
B

9000 Multi User 21MB
8250 DISK DRIVE
8296

SX-64 PORTABLE
64

DISK 1541

£775.00
£2950.00
£1495.00
£1395.00
£1545.00
£2195.00
£320.00
£5095.00
£785.00
£695.00
£675.00
£156.51
£165.21
£59.50
£32.00
£1795.00
£3195.00
PHONE

PARALLEL INTERFACE
1530 C2N CASSETTE
2X360K
Plus(10MB)
List less 17.5 A
M20 160KB 2x320KB Drives £1295.00
M24 128KB 2x360KB Drives £1575.00
M24 128KB 10MB Hard Disk £2695.00
POA

118,1V

MBC 555128K 2x160K Drives £795.00
£2850.00
256K 10MB
£2095.00
256K 2.4MB
£1645.00
128K 1.2MB

Memory Expansions from
External Hard Disk Drives

£222.00
POA

SOFTWARE **

ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT
LOW COST
D BASE III
WORDSTAR
OPEN ACCESS
LOTUS 123
SYMPHONY

MULTIMATE
D BASE II
DMS DELTA
FRIDAY
FRAMEWORK

£360.00
£195.00
£360.00
£295.00
£420.00
£240.00
£230.00
£395.00
£135.00
£345.00

Not only do we offer top quality products at low
prices. We also support and develop Software with the

assistance of our long established software dept.
NEW RELEASE - UNIX MULTI USER ACCOUNTS
SOFTWARE.

** DAISYWHEEL **
** PRINTERS ** EX VAT

** MATRIX PRINTERS **

EX VAT

ANADEX
DP -6500 500c ps
WP -6000
ANADEX
BROTHER
EP44
BROTHER
HR5
M1009 50cps
BROTHER
PW1080A 160cps(NLQ)
CANON
PW1156A 160cps(NLQ)
CANON
EPSON
RX 807 100cps
RX 80F/T 100cps
EPSON
EPSON
FX 80 160cps
FX 100F/T 160cps
EPSON
EPSON
L0 1500 200c ps (NLQ)
HONEYWELL
From
MANNESMANN MT80 80cps
MANNESMANN MT180 160cps(NLQ)
PINWRITER P2(P)(NLQ)
NEC
NEWBURY
DRE 88503001pm
NEWBURY
DRE 8925 240cps
OKI
84A 200cps
OKI
OKI 92P 160cps
OKI
OK12410P 350cps
OLIVETTI
DM4100E 120cps
PANASONIC
KP1091 120cps + NLQ
CP80 Model II FT
SHINWA
DELTA 10 160cps
STAR
STAR
DELTA 15 160cps
GEMIN11OX 120cps
STAR
GEMINI 15X 120cps
STAR
RADIX 10200cps (NLQ)
STAR
RADIX 15 200cps(NLO)
STAR
TOSHIBA
TH2100H 192cps
TREND
930 200cps NLO 80cps

£2234.00
£1961.00
POA
POA
£159.00
£299.00
£379.00
POA
POA
POA
POA
POA
£375.00
£177.00
£579.00
£535.00
£2065.00
£1385.00
£625.00
£360.00
£1535.00
£520.00
£249.00
£165.00
£299.00
£399.00
£189.00
£269.00
£419.00
£525.00
£1275.00
£1350.00

MAYFAIR
MICROS

BROTHER
BROTHER
BROTHER
BROTHER
BROTHER
DAISYSTEP

DIABLO
DIABLO
FUJITSU
JUKI

HR1

HR15

HR15 Keyboard
HR15 Sheetfeeder
HR25
2000 20c ps
630 API

Sheet Feeder
SP320 48cps
6100 18cps
2010 Serial 20cps
2030 Parallel 20cps
3510 Serial 35cps
3530 Parallel 35cps
7710 Serial 55cps
7730 Parallel 55cps
DY450 45cps

NEC
NEC
NEC
NEC
NEC
NEC
OLIVETTI
QUME
QUME

11/40 RO
9/45 RO
LETTERPRO 12/20
RP1300S
RP1600S

QUM E

RICOH
RICOH
RICOH
RICOH

RP1600S FLOWRITER 8k
RP1600S FLOWRITER 8k
IBM PC
RP1600S Sheet Feeder
RP1600S Tractor

RICOH
RICOH
SMITH

POA
POA
POA
POA
POA
£219.00
£1295.00
£490.00
£795.00
£325.00
£545.00
£545.00
£1049.00
£1049.00
£1440.00
£1440.00
£880.00
£1185.00
£1550.00
£475.00
£895.00
£1175.00

£1249.00
£1299.00
£459.00
£138.00

TP1 12cps
£154.00
STARWRITER F1040 40cps £895.00
STARWR1TER F5055 55cps £1235.00
£459.00
Sheetfeeder
Tractor
£138.00

CORONA
TEC
TEC
TEC
TEC

** VDU's & TERMINALS **
CIFER
HAZELTINE
QUME
TELEVIDEO

BLENHEIM HOUSE, PODMORE ROAD,
LONDON SW18 1AJ

TEL: 01-870 3255 / 871 2555
We accept official orders from UK Government and
Educational Establishments. Mail Order and Export
Enquiries welcome. Callers by appointment.

T4

ESPRIT Fixed Keyboard
QVT 103(VT100 VT131)
910

£760.00
£395.00
£695.00
£489.00

*MEMORY EXPANSIONS*
AST, HERCULES, QUADRAM, SIMONS
ALL AT BIG SAVINGS

POA

Circle No. 182

PC PRICE BONANZA
PROMPT DELIVERY

PROFESSIONAL SERVICE
PC's & COMPATIBLES

PC SOFTWARE

EX VAT

APRICOT PORTABLE 256K 1 x 720K Drive£1495 CAXTON BRAINSTORM
APRICOT 256K 2 x 720 Drives & Monitor £1545 CAXTON CARDBOX
£2195 DBASE II
APRICOT Xi 256K 10MB & Monitor
£1795 DBASE III
COMPAQ 2 2x360K drives
£3195 DMS DELTA
COMPAQ PLUS 10MB

IBM PC 256K 2x360K Mono
IBM PORTABLE 256K
IBM XT 256K Colour
IBM XT 256K Mono
MACINTOSH
OLIVETTI M24 256KB 2x360KB Drives
OLIVETTI M24 256KB 10MB
OLIVETTI M21 256KB 2x360KB Drives
OLIVETTI M21 256KB 2x720KB Drives

£1865
£1902
£3217
£2952
£1545
£1690
£2810
£1590
£1810

EXTERNAL HARD DISK DRIVES
PLUS 5 20MB + 5MB CARTRIDGE
PLUS 5 30MB + 5MB CARTRIDGE
PLUS 5 40MB + 5MB CARTRIDGE

£2325
£2845
£3059

IBM MEMORY BOARDS
128K MEMORY EXPANSION
256K MEMORY EXPANSION

£190
£249

PC NET STARTER KIT

£795

DMS +
DR FORTRAN 77
DR PASCAL
DR ASSEMBLER Plus Tools
FRAMEWORK
FRIDAY
KNOWLEDGEMAN
LOTUS 1 2 3

MICROSOFT WORD
MULTIMATE V 3.2
MULTIPLAN
MULTIUSER ACCOUNTS per Module
OPEN ACCESS
PEACHTREE
PEGASUS LEDGER MODULE
PULSAR LEDGER MODULE
SAGE ACCOUNTS
SAPPHIRE DATAMASTER
SYMPHONY
TK SOLVER
VOLKSWRITER DELUXE
WORDSTAR

NEXT DAY INSURED COURIER DELIVERY AVAILABLE

EX VAT

£245
£165
£235
£345
£375
£155
£199
£280
£125
£345
£135
£380
£285
£210
£225
£135
£225
£315
POA
£200
£135
£250
£395
£425
£245
£155
£195

PC PRINTERS

EX VAT

ANADEX DP 6500 500cps
DRE 8850 300Ipm
EPSON LQ 1500 200cps (NLQ)
MANNESMANN MT180 160cps (NLQ)
MANNESMANN MT400 400cps (NLQ)
NEC 2050 20 cps
NEC 3550 35cps
NEC PINWRITER P2 (P)
NEC PINWRITER P3 (P)
OKI 84A (P) 200cps
OKI 2350P 350cps
OLIVETTI DY450 45cps (P)
PANASONIC KP1091 120cps + NLQ
QUME 11/55 RO
RICOH FLOWRITER 1600 8k
TOSHIBA TH2100H 192cps (P)
TREND 930 200cps NLQ 80cps

£2234
£2065
£895
£579
POA
£625
£955
£535
£595
£625
£1435
£880
£249
£1370
£1299
£1350
£1350

MAYFAIR
MICROS
BLENHEIM HOUSE, PODMORE ROAD,
LONDON SW18 1AJ

TEL: 01-871 2555
We accept official orders from UK Government and
Educational Establishments. Mail Order and Export
Enquiries welcome. Callers by appointment.
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by either

QOn the strength of articles
I have read on the

#=2"53#

Advance 86 I ordered an 86A,

PRINT I #

which was delivered without

or

PRINT I # + 1234567

any instructions or documentation. Practical Computing's

53# + 1234567#
Both give the expected answer
PRINT 2 #

of 9,007,199,255,975,559,

review states 128K RAM as
standard, with colour and
graphics built in, but I have not
been able to demonstrate
either. I have also written to

Microsoft because some
arithmetic has bugs. Try:
I# = 2 ^ 53 + 1234567
PRINT I #

and
II # = 2 " 53

PRINT I #
Although I # has enough precision to exactly represent
integers with values around
2^53, the term 1234567 is
ignored.
J M Hughes

which

imately 9E + 15, so only the
seven most significant figures
are kept. To this answer is added the relatively small number
1,234,567, again in single precision. This number is too small
to change the seven most
significant figures retained
from the first sum.

Having kept seven signifi-

You must always be careful
when combining numbers of
different types. People who
sion term. With mixed -mode learned to program in Fortran

arithmetic, each part of the are more familiar with the
calculation is carried out using problems of mixed -mode

the highest precision of the two arithmetic, because all versions

numbers involved. Thus you of Fortran have integers, reals
would get the accurate answer and double -precision reals. In
many floating-point versions
of Basic, there are only real
numbers, and problems with

CP/M on Tandy
problems and feasibility of upgrading it to use CP/M.

AThe machine really does

F Stokes

hold 128K RAM as
stated. The architecture of the

62,570 bytes. The remaining
memory is used for the
operating system.
My Advance 86B has 256K
of RAM, but disc Basica only
gives 61K free. Some of the remaining memory is used for the

AThe TRS-80 model III has a Z-80 cpu running at
2.5MHz, its own operating system TRS-DOS, and a
64 -character by 16 -line screen display. It has now been

it as double precision, or 16
significant figures. However,

you are performing a line of
mixed -mode arithmetic, in that
you have both single -precision
and double -precision terms on
the same line.
The term 2 ^ 53 is worked out

in single' precision, or seven
significant figures. This answer
is

a

large number, approx-

tegers, while R is a real by
default.
Basic
10 DEFI NT I,J
20 I = 3

CP/M version 3.0. The model III normally has 48K
memory, and the model 4 has 64K or 128K.
The problem boils down to upgrading the model III to the
model 4 at minimum cost. The main problems are

1. The memory maps of model III and model 4 differ
significantly. The model III uses the first 14K of memory
for ROM. On the model 4 CP/M expects to use the space
below 100hex for a jump table, and the memory beyond

this is used as normal working space for the transient
program area. The conflict is resolved by a hardware
modification to the model III. Given a suitable kit, this is
straightforward. Remove the case, the heat shield over

the cpu board, and then the Z-80 cpu chip. An extra
circuit board is plugged in to the empty Z-80 socket, and
the Z-80 is plugged in to a socket on the new board.

2. Additional memory - usually 16K, but optionally a
further 64K as well - is located on the new board. A chip
which contains the memory addresses may need
changing, or in some cases it is removed and a plug to the
new board inserted in the empty socket.

dinary colour TVs such as the

seem to give trouble.
The behaviour you have experienced with Microsoft
Basica is not a bug. The # after
the I in your examples declares

mode arithmetic is in integer
division. In the following in
Basic and Fortran I and J have
have been declared as an in-

25 -line screen and a Z -80A cpu running at 4MHz, and can
either run its own operating system TRS-DOS version 6.1 or

itor. Friends tell me that orSony 14in. portable work extremely well but that some of
the more expensive colour sets

mixed -mode arithmetic cannot
occur.
Another occasion when difficulties can occur with mixed -

replaced by the model 4, which has an 80 -character by

operating system, and if you
are clever you can use the rest
for a print spool buffer, a cache
memory or a silicon disc.
I have had no difficulty with
colour using a Microvitec
medium -resolution RGB mon-

1,234,567

cant figures, you store the
answer in I # , a double preci-

QI have a TRS-80 model HI and would like advice on the

8088 processor in the IBM PC
and the 8086 processor in the
Advance can only address 64K
of memory in one bank, so the
maximum possible Basic
workspace would be 64K.
Slightly less is actually
available, and it is reported as

indeed

is

larger than the answer from
2-53.

3. The model Ill keyboard lacks keys for some of the
ASCII characters such as a Control key and brackets.
The CP/M modifications must reconfigure the keyboard
to give them.
4. New circuitry is required, on the new board, to produce
an 80 by 24 screen display instead of the old 64 by 16
display.
The best but most expensive solution is to buy a model III to
model 4 upgrade kit from your nearest Tandy shop. It costs

£499 including VAT, and comprises a new board with a
4MHz cpu, an additional 16K memory, a new operating
system TRS-DOS 6.1 as on the model 4 and an 80 by 24
display.
Version 3.0 of CP/M supports the use of more than 64K

of memory and costs £79.95. An additional 64K costing
£99.95 may be used as a cache buffer, a silicon disc or a
print spool buffer.
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30 J = 2

Fortran
INTEGER I,J
I=3

J=2

40 R = I/J
50 PRINT R

R = I/J

1.5

1.0

PRINT*,R

Both the programs set the integer variables I and J to 3 and
2 respectively, then divide I by

J and assign the value to the
real R. In the Fortran program
I/J = 3/2 = 1

since both the variables are in-

tegers, and so the real R is

assigned the value 1.0. By contrast, in Basic the division

operator / always means real
division, so 3/2 is calculated as
a real and equals 1.5, so R is set
to 1.5.

If you want to make
Microsoft Basic perform integer division you must use the
integer division operator which

is a backslash rather than the
usual division operator which
is a slash /. If line 40 read
40 R=INJ
the answer would be given as
1.0.

The rule in Basic is that each

step in the calculation is performed with the highest precision found in either the two
operands or in the operator. In
Fortran the calculation is performed with the highest preci-

sion found in either of the
operators.
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If you want it tomorrow

.

CAMEL PRODUCTS

.

call us today

Q.

01-455 9823
0

COMPUTERS/CALCULATORS/PLOTTERS

WAITING TILL YOU
GET CAUGHT OUT?
Nickel Cad. batteries with ON OFF switch. Versions for
Spect., ZX81, ATMOS. Gives

HEWLETT PACKARD
HP 4 1CV (SCI Computer)
HP 4 1 CX (Computer)
HP 4 1C (Card Reader)

CE 158 RS232 and Cent IF
£120.00
£164.95 CE 150 printer cassette IF
£125.00
£215.00 CE 159 8K Add on mem with BAT E79.00
£139.95 CE 152 Cassette
E36.00
HP 4 1C Printer 82143A
£230.00 PC 1251 (Computer)
£66.50
HP 4 1C Cassette drive
£290.00 CE 125 (I/F for above)
£86.50
HP 16C t Hex Con)
£84.00 Casio PB 700 (h/held Computer exp to
HP 1 5C (Adv Scil
£84.00 16K)
127.00
HP 71 C (portable computer)
£410.00 Casio PB 750 New Computer
£89.50
HP 71 Printer 82162A
£295.00
Epson
QX-10
(desk
top
comp)
£1599.00
PLOTTERS
HP 7470A (A4 2 Pen Plotter)
£799.00 EPSON HX20 Briefcase computer. 16K
HP 7475 (A3 6 Pen Plotter)
£1399.00 expandable. Serial and RS232 interface.
£375
Pixy Plotter (A4 3 Pen 8 Coloure) £399.00

NIKE POWER BUFFERS

time to save program on tape.
CO

Visible status warning by
LEDs £17.35.

O
rr

DEALER ENQ.
WELCOME.

03

EP ROM PROGRfiMMERS

EPSON PX-8 (portable 64K

SHARP

£775.00
f 147.50 Epson Modem CX21 (300 Baud) 160.00
£1190.00

PC 1500A (P/Computer with 8K ex to Computer/Word Processor)
24K

PL 5000 Portable Computer

BLOPROM-SP
A uniquely
sophisticated
EPROM
PROGRAMMER

WORD PROCESSING PRINTERS/MONITORS
NEC 7710 RS232/7730 Cent £1725.00
£615.00
NEC 2000120 CPS)
NEC 3530 (33 CPS)
£1300
SILVER REED

£299.00
£850.00
£199.00
£329.00

EXP 500I12CPS)
EXP 770131 CPS -2K Buffer)
Sheet feeder for above
MT EXP 500 (14 CPS)
SMITH CORONA

£199.00

S/C TPI 112CPS)

BROTHER' 'Highly recommended'
HR1116CPS)
£284.00
Serial or Centronics £399.00
HR15)3K Buffer 1 8CPSI
HR2513K Buffer 25CPS)
£699.00
HR 35 (35CPS1
£825.00
DIABLO
620 (RO)

TEC STARWRITER'
F10-55 CPS (serial/parallel)
Tractor 1B1-1311
Sheet Feeder
Mechanical Sheet F

£13

Verify all or part of Eprom.
So immensely user friendly you'll

e d.

P ON DX 100113CPS(

£399.00

raft Data Processing printer
JUKI 6100 118CPS)
£325
TEC Starwriter from
£890
IBM-PC. Version
COLOUR MONITORS from £220
Mechanical Sheet Feeder
£54.00 RP1200120CPS)
Monochrome Monitors from

£555.00

ANADEX

DP -9000 B/I180 CPS)
DP -950013/11180 CPSI
DP -9625 B/1240 CPS)
BROTHER
EP4 4 (16 CPS)
HR 5 130 CPSI
STAR range from

£156.00 Epson

CANNON PW1080A(160CPS)
NEC Pinwriter (1 3 2 cols)
MODEMS from

£274.00
£599.00

£79.00

F X 1 OOFT

WOOD

extender plug. ABS case.

£89.95
rn

As above but for ZX81. Programs 2516.2716/32/32A/64 & 27128
£79.95
AT LRSTI for the Spectrum user. Put your programs, utilities, Assemblers into
EPROMS for instant load from the unique ROM -SP

O
-J

Ingenious unit for Spectrum, with 2 X 28 pin sockets and a Reset button allows

up to 16K of Basic or M/C program to RUN or LOAD instantly from

EPROMS. Cabled connector and full extender card. NOTE: Does not disable
Sinclair ROM.
£29.95

PROMER-SP

The very popular PROMER-81 for the ZX81 has been adapted to the LI
and the pnce kept low.
NEW PRICE 124.95
ROM -81
Provides two 24 pin sockets for up to 8K of EPROM memory in the 8-16K area.
Can use 2516/32 or 2716/32
£14.95

1

This is only a selection of programmes available - telephone us for your specific
requirements,
IBA/COMPAQ
£125.00
Mailmerge V.3.3
£270.00
Wordstar V.3.35
£270.00
£125.00
Wordstar V.3.31
Mailmerge V.3.24
Wordstar/Mailmerge/Spellstar £406.00
£325.00
Lotus 1-2-3
£450.00
Symphoney
ACT -APRICOT
£295.00
dBase II (CP/M86)
Pulsar-Wordstar
£250.00
Mail Merge
£75.00
Superwriter
£250.00

PROMER-81

LGOODS FULLY GUARANTEED_J

Lb

O

DHOBI 1

Compact. Mains powered. Sate, Fully cased. Up to 3 EPROMS

£18.95

--

£22.95

for Spectrum

NEW

CRAMIC-SP

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

NEW

PRINT -SP

for Spectrum

ci) Centronics Interface with standard centronics Cable. Plus free introductory of131..25
fer SP WRTIE text processor.

ZX81

DREAM -81

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

I-

_Z

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

0.

MEMIC-81

for ZX81

9K CMOS RAM with lithium battery. Easy SAVEing, 10yr storage and instant
£29.95
retrieval of programs.

INTRODUCING MULTEPROM
The

most economical, sophisticated gang copier in the world. Based on

BLOPROM

£199.96

extra. No VATon
UK. VAT+Te507
Overseas

MOUNTAINDENE

22 Cowper Street London EC2
Circle No. 105

UV ERASER

,

DHOBI 2 With automatic timer

PRICES EXCLUDING VAT AND P + P.

Tel.: 01-455 9823

F

A low cost reliable programmer for 2516/32, 2716/32 EPROMS. Requires
4X PP3 batteries
NEW PRICE £24.95 co

APPLE II/e

EXPORT ORDERS
WELCOMED

for Spectrum

A brand new Spectrum programmer for 2764/128. Zero insertion force socket & U)
software on tape.
£29.95
PROMER 81-S
for Spectrum

£399.00
£89 5.0 0

SOFTWARE

for Spectrum

ROM -SP

01-455 9824
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POR

BLOPROM-81

If you require help in selecting correct
PRINTER/SHEETFEEDER/MONITOR/SOFTWARE
PROGRAMME or even I/F'CABLE for your existing
computer Tel our HOT LINE

I

H

board Vpp generation. 28pin ZIF socket. Cabled connector and

1 60cps) £430.00

Epson RX 100FT (100cps)
Epson LQ1 500 12 00cps)

TECHNICAL ADVICE
I

FAST CODES AVAILABLE
D

0.
£195.00
£249.00

f 50.00 D300 (160CPS 2K Buffer IBM/Epson
£420 Comp)
£550.00
£750.00 MANNESMAN TALLY
MT80 (80CPS)
£177.00
£850.00 MT1 60 IF/T) 11 6OCPS)
£495.00
£893.00 MT1 80 (160CPS 132 Col)
£699.00
£1 1 5 5.00 EPSON
£195.00
Epson RX8OT (100cps)
£324.00
£189.00 Epson FX80 (1 60cps)
£220.00
£129.00 Epson RX8OFT

Tractor

M83A(12 CPS)
M84P1200CPS)

O
C/)
0

cc

CORONA
f240.00 SMITH
80 (80CPS)
£379.00 Fastext
0100 )1 2OCPSI

M82A (120 CPS)
M92P 1160 CPSI

RAM

1) VERIFY THAT EPROM DATA IS THE SAME
AS IN RAM
RTO RESTART'
Q TO SUIT

Personality Cards, or

£1500.00
£459.00

DOT MATRIX PRINTERS
OKI

RAM

0) BLOW AN EPROM WITH DATA FROM

other additions, just a Spectrum. Several inbuilt safety features. On-

Qume, Diablo, NEC, Ricoh, TEC
From £99.00
Starwriter, Olivett4 etc.
RICOH'
Model RP 1300 IS) 14K Buffer) ..£895.00
Flowriter (8K1 PR 1600
£1244.00

Word

X) READ THE CONTENTS Of EPROM INTO

alone is worth more than the
price of BLOPROM-SP. No

£800.00 Sheet Feeders and Tractors for.

TOSHIB
The all
Processin

TASK - CHECK

includes a single key entry route
for the professional. Supplied as
firmware, the rn/c driver routine

HEEL

00

WHICH TASK DO YOU WISH TO DO
W1 CHECK THAT EPROM IS CLEAN

Designed for the beginner but

..W95.00

NO Of SYSTEM -HEX
EPROM TYPE -27128
RAN SlART ADDS -4000
EPROM ST /DOR - seee
JOB LENGTH - COAX

hardly need the manual.

eet Feeder
RUTISHAUSER

OLYMPIA'
ESW 103

STATLLS

yes even the 64A/128A from
Intel. Check, Read, Progam &

£1650.00
£1400.00
£1840.00

.

1

fit

Eprom programmer for the 2516,
2716/32/32A/64/64A/28/128A,

f650.00

(ECS/IBM)
S/C L100 (12 CPS-cmulats Diablo 630 630
(API) (IBM COMI
Protocols)
£260.00 630
630 (KSR)
£1900.00 Tractor
QUME
9/45 RO-FFP
£2375.00
9/55 RO-FPP
1140 RO (Also IBM-PC)
£1185.00 FU

O

Free
exportslo P+P57U4 cmKL

Cambridge Microelectronics. One Milton Road.
Cantu* Aikidelectiascs ltd.

One War Rd Can tie

C84 /(/T

lei

(c11,11

74914
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News: games

Ariolasoft's

Commodore
64 shorts

chart busters
has put together a
superb range of American
games for the Commodore 64,
ARIOLASOFT

Castle of Terror is a new
adventure game from
Melbourne House. Phone

Hit", though it was a hit on the
Apple and Atari micros before

01-940 6064.

the Commodore 64 was even

has slashed the prices, and is invented. In fact, a Vic -20 verdistributing them in volume to sion appeared some time ago
British dealers.

too.

The games are drawn from
Electronic Arts, which is like
America's Ultimate Play the
Game, and Broderbund. Titles
include Broderbund's Chop lifter, Lode Runner, David's
Midnight Magic and the
sequel to Choplifter, Raid on
Bungeling Bay. From Electronic Arts comes Archon,
Mule, the basketball simulation One on One, the platform
game Hard Hat Mack, Mur-

Choplifter fans will be
pleased to hear that the 64 conversion offers more legible

der on the Zinderneuf

and Realm of Impossibility.
The presentation, packaging
and marketing of the new range
is excellent, if slightly naughty
in places. For example, Chop lifter is presented as a

"Commodore 64 U.S. No.

1

tanks than any of the others,
though the little men you
rescue are not quite as well
defined.

Raid on Bungeling Bay (top)
and One on One.

When you buy a program it
comes with a voucher which roughly half the current prices
provides entry to a monthly for imports of these titles for
prize

draw.

Collect several

vouchers and you can get discounts off peripherals: 10
vouchers earn a £50 reduction
on a 1541 disc drive.
The range includes standard
games costing £9.95 on cassette
and £12.95 on disc, plus deluxe

the Apple and Atari micros.
Ariolasoft is looking to offer
programs for other machines,
if the Commodore 64 versions
are

successful.

This should

include the Atari ones, and
possibly Spectrum
sions, with

conver-

the Amstrad a

games, including Archon and possibility for the future.
Mule, which cost £11.95 on However, Apple owners will
cassette and £14.95. This is probably lose out.

Apricot
Adventure

comes with a map, a booklet

QUEST - THE ADVENTURE is an

Part 1, which is an adventure;

and a 384 -page novel by David

Gemmell. The game itself

is

claimed to have 150K of text in

adventure game from Quest Part 2 is a war game.
International that requires an
ACT Apricot with at least 128K

of RAM. The theme is pirates

and desert islands, and the
ultimate aim is to plunder Blue -

beard's treasure. Operation is
by 17 single keystrokes. The
game costs £29.95 including

CAD/CAM

Warrior

TASKSET'S new Commodore 64
VAT, and to buy it you have to game has an original scenario
in using CAD/CAM ideas, but
phone (04215) 66488.
the game itself is an arcade/adventure. Its novelty element is
that the screen shows both the
top and bottom of a plate, and
you can pop through the holes
PSION has finally launched its
from one to the other.
three-dimensional chess proThe game has 8,192 screens,
gram on Microdrive for the IF SOFTWARE is judged by the and costs £9.95 on cassette and
Sinclair QL. The three- size of the box it comes in, then £12.95 on disc.
dimensional graphics are abso- Century Software should do
lutely superb, and the program well with its two latest offer
plays an excellent game of ings, each of which includes a
chess. It thumps White Knight full-length fantasy novel.
The Horse Lord is an arcade
II on the BBC - no slouch
itself - in about a fifth of the game by the author of Snapper. IF YOU HAVE completed The
It is on cassette for the BBC Hulk, you can move on to
time.
In terms of graphics, ease of Micro and comes with a Spiderman, the second in the

Psion's QL
Chess

Century's
bigger things

Spiderman

All six Level 9 adventures
are now available on disc for
the 64, as well as the BBC.
Phone (0494) 26871.
BMX fanatics will love the
new PSS game Hyper Kiker,
described as "the most
realistic and exciting
simulation of BMX riding
you can get" by the U.K.'s
number one rider Craig
Schofield. It costs £7.95 on
cassette. Phone (0203)
667556.

Psion has launched the
excellent tennis simulation
Match Point for the 64. It
costs £7.95 on tape. Phone
01-723 9408.

Durrell has brought out a
64 version of its helicopter
battle simulation Combat
Lynx, which uses joysticks
making it easier to play than
the Spectrum original. A
BBC conversion is on the
way. Phone (0823) 54489.

A German student from
Heidelberg University has

written a "full blooded"
graphics adventure on
Tristan and Isolde. CRL is
marketing the English
translation for £8.95, but for
musical accompaniment you
have to buy your own
Wagner records. Phone
01-533 2918.

but only the first two machines
have the graphics.

Spiderman also features a
new full -sentence interpreter -

a first for a game by Scott
Adams.

Space Shuttle
ACTIVISION

has released Space

Shuttle on tape for the Spectrum and Commodore 64. This
simulator comes with a 32 -page
colour Flight Manual containing many interesting and
authentic details.
The Spectrum version costs

£7.99 and the Commodore
254 -page novel of the same series of comic -book adven- version £9.99.
Another Space Shuttle simucould well be the best chess name written by Peter tures from Adventure Interuse and playing strength, this

program now on the market. It
must be an essential buy for all
QL owners.

Morwood. It costs £12.95.
national. It is available on tape
Legend comes on cassette for for the Spectrum, Commodore
the Sinclair Spectrum and 64, Atari, BBC and Electron,
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lator is already available from
Microdeal for the Dragon and
BBC Micro.
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DISKING
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Part Numbers

General Prices

5.25" Red Diskettes

All Colours

R1/D
R2/D

2/D

R1 /DD

R2/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

5.25" Orange Diskettes
01/D
02/D
01/DD
02/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

1 -9

5.25" Yellow Diskettes
Y2/D
Y1/DD
Y2/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

1 0-1 9

20+

12-90 11.90 10.90

1 /D

18.90 17.90 16.90
18.90 17.90 16.90
21.90 20.90 19.90

1 /DD

2/DD

Prices & Quantities are per 5 -PACK

Post Packing & Ins.
EXC VAT

All Colours
Y1 /D

EXC VAT

1-3

4-9

10+

50p per pack
30p per pack

5 -PACKS
5 -PACKS
5 -PACKS

POST FREE

5.25" Green Diskettes
G1 /D

G2/D
G1/DD
G2/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

5.25" Pale Blue Diskettes
P1/D
P2/D
P1/DD
P2/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

5.25" Blue Diskettes
B1 /D

B2/D
B1 /DD

B2/DD

S/Sided D/Density 48 tpi
D/Sided D/Density 48 tpi
S/Sided D/Density 96 tpi
D/Sided D/Density 96 tpi

Quality Promise
Like All diskettes from DISKING, these Coloured
Diskettes are individually certified, and are from a
leading world manufacturer. We offer our usual no quibble money -back warranty.

What you get
All Coloured diskettes are supplied in packs of five
(5) of ONE colour. They come in a FREE plastic
library box, and with colour coder pens. You will
also be entitled to any other applicable promotions
at the time of ordering.

Please state when ordering, the number of 5 -PACKS you require, and the
type number of the diskettes. For example, supposing you want five red diskettes for your IBM
PC, and five green diskettes for your (double sided) ACT Sirius, you would order One pack of
R2/D & one pack of G2/DD.

DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563
VISA

Welcome

DISKING t6a6URED E)133

ones
"I'll use the
for my IBM, the blue ones
for my Sirius, and the green

0
0
J

ones for my Apple"

"No! We'll use the red ones
for Masters, the pale blue
for bought ledger and the
for word processing"

00
FREE Plastic Library Box with every
'One -Colour' 5 -Pack.
Choose from six RED,
GREEN, PALE BLUE or BLUE.
Or Treat yourself to six 5 -Packs, one of each colour!

DISICING CEO 0

DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563
VISA

Welcome

Attention the trade:- Our usual minimum orders will apply & library boxes will be charged extra
Circle No. 136
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DON'T DEAL WITH THE REST, DEAL WITH THE BEST

PARTICIPATE IN OUR

The market
leaders!...

SUCCESS!

Become an ATA franchise
Ring (0727) 34361 NOW
and speak to Charmian Rowley!

MACINTOSH
APRICOT
Apricot Fl e 128k RAM single 315k Disk Drive
848.00
Apricot Fl 256k RAM single 720k Disk Drive
985.00
Apricot PC 256k RAM single 31 5k Disk Drive
1150.00
Apricot X15 256k RAM 5mb S/S Drive
1999.00
Apricot X110 256k RAM 10mb D/S Drive
2299.00
The complete range of Apricot computers and Apricot software is
available. Please phone for details.

Macintosh 128k computer
Macintosh 512k computer

1499.00
2149.00
299.00
355.00

External Drive

10" lmagewriter with accs. kit

MACINTOSH SOFTWARE
134.00
141.00
110.00
119.00
119.00

FileVision
Multiplan
Chart
Word

PRINTERS AND PLOTTERS

File

249.00
289.00
415.00
360.00
499.00
349.00
375.00
375.00
3195.00
985.00
1549.00

Epson RX80
Epson RX80F/T
Epson RX100
Epson FX80
Epson FX100
Epson H180 Plotter
Centronics Horizon H80
HP ThinkJet Printer
HP LaserJet Printer
HP 7470A RS232 or HP 1B A4 Plotter
HP 7475A RS232 or HP 1B A4 Plotter

Full range of Macintosh Software available.

APPLE
765.00
449.00
1690.00

Apple IIC 1 28k RAM 80 col
Apple Ile 64k Computer
Apple III 256k Computer

IBM ACCESSORIES
355.00
178.00
266.00
295.00
626.00
49.00
from 58.00

Hercules Graphics Card
Hercules Colour Card

Sigma Maximiser Multifunction Card

HEWLETT PACKARD PERSONAL COMPUTERS
We have a selection of Hewlett Packard demonstration hardware

and software for sale at enormous discounts. Please ring for
details.

BUYING AN IBM PC
THEN FIRST CONSULT
Personal

Comp.,

IBM Authorised Dealer

IBM PC AUTHORISED DEALER

The NEW Quadboard
PC Express Accelerator Card
64k memory upgrade (9 chips)
E/Buffer Printer Buffer
Torus Icon Local Area Network

POA

FOLLOWING ALBETA'S SUCCESSFUL TAKEOVER
OF ATA WE WILL CONTINUE TO OFFER THE BEST
VALUE FOR MONEY COMPUTER PRODUCTS,
INCLUDING THE IBM PC

IBM PC SYSTEMS
IBM PC XT Executive System:

IBM PC Business Starter System:
IBM PC 128k RAM, 2 disk, monitor, keyboard
IBM wordprocessor, spreadsheet, filing s/ware
IBM PC Office System:
IBM PC 128k RAM, internal 10mb hard disk,
360k disk, DOS 2.1, monitor, keyboard
Wordstar, Multiplan, DMS +

1675.00
270.00

2295.00
549.00

IBM PC XT 256k RAM, 10mb hard disk, 360k disk
DOS 2.1, monitor, keyboard
2895.00
Multimate, dBase III, Lotus 1-2-3
1049.00

Accounting System:
Pegasus (Sales, Purchase, Nominal, Invoicing
Stock, etc.)
per module 180.00

Terms and Conditions upon application.
30 days credit available for official orders from plc's and public
sector organisations subject to 5% credit charge. Please phone
for details.

/C1c:Effnk

fia

ATA IS A DIVISION OF ALBETA

vrsA
PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF PRINTING.

LONDON 4 Albion House, 1 Back Hill, EC1
ST. ALBANS 9 Adelaide Street, St, Albans
SHEFFIELD 72 Eldon St, Sheffield S1 4GT
POTTERS BAR 197 High St, Potters Bar
SOUTH WEST Cwrt.y-Gaer, Wolvesnewton
NORTH WEST 32 Greenfield Ave, Parbold, Wigan,

01-833 0044
(0727) 34361
(0742) 700802
(0707) 57113
(02915) 700

Lancs

(02576) 3113

TELEX 946240 CWEASY G (Please quote REF: 19003030)

Please telephone for the latest price list
36

Circle No. 113

PRACTICAL COMPUTING February 1985

NEW DataLife® by Verbatim®

Smart New Image
Superb New Packaging
Same Incredible World beating Quality
In stock NOW at

DISKING

see our following Double page advertisement to order YOUR
new Datalife diskettes
DISKING International, Liphook, Hampshire, GU30 7EJ. Telephone (0428) 722563
VISA

Welcome

MEMOREX

DISKING NEWS
Business is not created between companies but between PEOPLE.
"Everyone wants responsibility, but nobody wants accountability."
If you work hard caring for your customers too, write to us and we'll start a club for the silent majority
- we're fed up with the noise from all the grafitti writers, window smashers ect. We'll start publishing
a list of the companies who are trying to keep Great Britain GREAT. We've got everything going for us
nd we're only just hangin on the cliff's edge by our fingernails. Let's climb up - wouldn't it be nice to
see this country regain the respect it once had for its's industry. As they say in their adverts for Austin
Rover cars - GO FOR IT. They should know!
Send all correspondence to "The Real Working Class" C/O Disking International, Liphook, Hants
GU30 7EJ.

We could even call it CAMREAP (Campaign for real people).

MEMORY EXCELLENCE
Memorex diskettes are everyones favourite and work well in
ALL computer systems

FREE with EVERY ten -pack

Disking
Super Promotion

of diskettes from DISKING
SEE 10 LIBRARY BOX

5) INCH DISKETTES
Certified for single OR double density and with hub ring
reinforcement
PRICES EXC VAT
3481
3491

Free
Clock
Also available individually for £2.50 exc. VAT either for 51"
(SEE 10) or 3)" microdisks (SEE 10-3)

3504
3501

S/S
D/S
S/S
D/S

48
48
96
96

10.40
21.90
27.90
27.90
35.90

tpi
tpi
tpi
tpi

50.90
20.90
26.90
26.90
34.90

100 +
19.90
25.90
25.90
33.90

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard Sector available at same prices

Value
£3.95

MEMOREX 3)" MICRODISKS - HERE AT LAST
PRICES EXC VAT
6100
S/Sided

10-40
42.90

100+

50-90
41.90

40.90

0.5MByte rating auto shutter

U.K. SHIPPING RATE

DISKING
COLOUR
CODERS

51" or 31" DISKETTES
1-2 packs each pack at 95p
3-5 packs each pack at 75p
6-9 packs each pack at 60p
10+ packs POST FREE

With every TWO Ten -Packs' of ANY 3)", 51" or 8" disks by
Verbatim, Memorex, Dysan or Maxell purchased at these
prices, we will pack a Super Disking Calendar Clock worth
£8.95 absolutely FREE.

Order four Ten -Packs and you will receive two Calendar
Clocks and so on

A multicoloured pack of ten fibre tipped pens for colour
coding your diskette labels available individually at 49p per
pack of ten exc VAT.

51" CLEANING KITS
same as 5)" diskettes

Excluding diskettes purchased from bargain corner. All
FREE offers are subject to availability.
"Offer ends February 28th 1985"

51" SEE 10 LIBRARY BOXES
1-4 off at 40p each
5-9 off at 30p each

10+ off at 20p each
8" DISKETTES
1-2 packs each pack at 1.60
3.5 packs each pack at 1.20
6-9 packs each pack at 90p
10+ packs POST FREE

Means
business

DISKETTE STORAGE
NEW DISKING SWING LID BOX 60 minidisk
Capacity, complete with keys, dividers.
tags and even built in carrying handles. Buy
3 and STEAL one FREE.

EM100

EM50

D.S.L.B 60 Minidisk capacity - £17.90
buy 3 and STEAL one free. P&P at the 4 unit rate please.
JUMBO SWINGER
A massive 120 Minidisk capacity! with adjustable arms to

compensate for less diskettes, keys and carrying handle.
Buy 3 and STEAL one FREE.
t.

1.3
18.90

Part No. Descripton

Jumbo 100 minidisk capacity
Buy 3 and STEAL one FREE. P&P at the 4 unit rate please.

The ultimate in quality. these beautiful Austrian made
storage boxes in luxurious two tone dark brown come with
everything one could ever want. The lids not only swing open
& shut, but are also removable if shelf space is prohibitive.
They come with ingenious dividers where even the tabs are
adjustable and protected from dirty finger marks. The
wonderfully engineered locking mechanism comes with 2
keys and a master filing tab.
Buy 3 and STEAL one FREE.

Part No.
EM100
EM50

Description
100 minidisk capacity
50 microdisk capacity

1-3

22.90
19.90

Budget 5

BUY 3

Budget 30

and get the fourth

30 minidisk capacity. smart beige/brown with strong steel
hinges complete with 5 coloured dividers. Buy 3 and STEAL

one

one FREE.

Fart No.
B30

free

1-3
Description
30 Minidisk capacity 5.90

Budget Micro

50 Minidisk capacity in smart two tone brown, complete with
four dividers and non scratch rubber feet.

30 Microdisk capacity (or 12 compact 31 disks) stored in 3 com-

partments. Smart two tone beige/brown with strong steel
Hinges.
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Buy 3 and STEAL one FREE. P&P at the four unit rate please.

Part No:
BM
B50

Description
30 Microdisk capacity
50 Minidisk capacity

Price EXC VAT
6.90
8.90

If buying 3 to get one FREE, P&P at the four unit rate please

maxell

Dylan

Verbat i m

Draken.,

DATALIFE-FIVE YEAR WARRANTY

The world market leaders with perfect data retention time after

DYSAN- FOR THE DISCERNING

With new lower prices. Dysans impeccable reputation is now a
genuine bargain.

Maxell's very high quality control ensures all standards are met
and surpassed
51 INCH DISKETTES

5( INCH DISKETTES

Certified for Single OR Double Density. 48 tpi with hub ring
reinforcement

Certified for Single OR Double Density. 48 tpi with Hub Ring
reinforcement
10.40
23.90
34.90
34.90
42.90

PRICES EXC VAT

50-90

tpi
22.90
33.90
tpi
33.90
tpi
tpi
41.90
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard sector available at same prices.
104/1D

104/20
204/1D
204/20

48
48
96
96

S/S
D/S
S/S
D/S

100
21.90
32.90
32.90
40.90

8 INCH DISKETTES
PRICES EXC VAT
3740/1D
S/S
3740/2D
D/S

D/Dens
D/Dens

10.40
32.90
40.90

50-90
31.90
39.90

100 +
30.90
38.90

32 Hard Sector available at same prices

PRICES EXC VAT
MD1-D
S/S
D/S
MD2-D
S/S
MD1-DD
D/S
MD2-DD
MD2-HD D/S

10-40

24.90
tpi
32.90
tpi
32.90
tpi
42.90
tpi
59.00
1.6MByte
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
8 INCH DISKETTES
48
48
96
96

reinforcement
PRICES EXC VAT
S/S
MD525
D/S
MD550
5/5
MD577
D/S
MD557

LIBRARY BOXES

off at 60p each
off at 45p each
+ off at 30p each

DISKING COLOUR CODERS
25p each -5 + POST FREE

96
96

22.90
29.90
28.90
36.90

100+

50-90
21.90
28.90
27.90
35.90

20.90
27.90
26.90
34.90

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or.80 track operation
10 & 16 Hard Sector available at same prices
8 INCH DISKETTES
PRICES EXC VAT
F D34-9000

FD34-8000
DD34-4001

100+

S/S
S/S
D/S

S/Dens
D/Dens
D/Dens

10-40
31.90

31.90
36 90

50-90
30.90
30.90
35.90

100 +
29.90
29.90
34.90

50-90
41.90
50-90
58.90

100 +
40.90

32 Hard Sector available at same price
3.5 INCH MICRODISKS

27.90
32.90
37.90

PRICES EXC VAT
MF350 S/Sided
PRICES EXC VAT

100 +
37.90

Sony 04440 D/Sided

10-40
42.90
10-40
59.90

100+
57.90

Just arrived are the MEMOREX Computer Care range of
cleaning kits. They represent fantastic value for money, and
are available individually or with a discount if purchasing all
three.

MEMOREX

Part No Description
MKEY
Case & Keyboard Cleaning Kit with one foam.
MTV
MOD

1 -packs at 3.00

10-40

tpi
tpi
tpi
tpi

48
48

NEW Memorex Cleaning Kits

LOCKABLE STORAGE (all versions)
1 off 2.00 each
2-7 off 1.30 each
8+ off POST FREE

;KING SUPERMAILERS

5( INCH DISKETTES

Certified for single OR double density and with the hub ring

100 +
22.90
30.90
30.90
40.90
53.00

50.90
23.90
31.90
31.90
41.90
56.00

10-40
50-90
PRICES EXC VAT
28.90
29.90
FD1-128
S/S
S/Dens
33.90
34.90
FD1-1XD
S/S
D/Dens
38.90
39.90
D/S D/Dens
FD2-XD
3 INCH DISKETTES
10.40
50-90
PRICES EXC VAT
38.90
39.90
CF2 Compact Floppy Disk

C. INS. BUT EXC. VAT
CLEANING KITS
ne as 8" diskettes

time - for a lifetime

MAXELL - THE GOLD STANDARD

DISKING DISKWRITERS
50 -pack 1.00

FREEPOST

LIPHOOK
HAMPSHIRE
GU30 7BR
UNITED KINGDOM

OFFICIAL GOVERNMENT ORDERS WELCOME

Establishments, Armed forces, the Ministries and Local
Authorities world-wide. We will despatch within 4 (YES 4)
working hours from recepit of your official order number
received either by post or by telephone, and all orders are

How to Contact
By Telephone

(0428) 722563

By Telex

858623 Telbur G

FIRST CLASS RATES
EXC VAT
First Ten -Pack

51."

8"

2.00

2nd and subsequent Ten -Pack

1.50

2.50
2.00

you are a large establishment and cannot raise cheques
without an invoice please post or telephone us your order and
we will send a pro -forma invoice by return for your accounts
department to pay against.

pack with prices, speical offers and sample unlabelled

CREDIT CARD ORDERS
All orders left on the answering machine quality for a FREE
Disking Logobug to stock on your computer.
You may call 365 days a year, 24 hours a day and you may
speak for as long as you like when you leave the following

4.90
8.90

DISKING

BARGAIN CORNER

TRADE CORNER
FREE AEROPLANE
Our latest aeroplanes now have sound! Ideal missiles for

handled in the strictest confidence and to the letter. All other
customers cheques with order please payable to DISKING. If

4.90

clean aerosol. 20 safebuds & 5 safecloths.
VDU/TV Screen Cleaning Kit with 20 Safeclean
screen wipes & 5 Safecloths.
Drive Head Cleaning Kit 5(" with cleaning
fluid, 10 cleaning disks, jacket and glove.

Buy all three Kits together and we will reduce the total price
from £18.70 to £14.90 - A Bargain if ever we saw one!

DISKING INTERNATIONAL

We supply all Government bodies including Schools, Universities, Colleges, Hospitals, the Utilities. Research

Price

throwing across the office at sleeping software engineers.
Call and ask for your flier, and we'll send you our latest trade
diskette. We'll also enclose a DPC application form telling
you how to buy at our 10,000 prices yet order in 50's.

5.i." Diskettes supplied in a FREE SEE 10 library box
100 +
10.40
50.90
Prices Exc VAT
11.90
12.90
ULM D S/S 48 tpi Diskettes
13.90
18.90
19.90
UL/2D D/S 48 tpi Diskettes
20.90
18.90
19.90
UL/1DD S/S 96 tpi Diskettes
20.90
22.90
UL/2DD D/S 96 tpi Diskettes
24.90
23.90

Don't be fooled - fully warranted, new and individually certified AND with a FriEE SEE 10 library box and Disking Colour
Coders!! They are unlabelled non -hub ring diskettes, and are

manufactured by one of our four major suppliers. At these
prices you can't lose. Don't forget you even get the superb
DISKING clock with every two ten -packs.

To: DISKING FREEPOST, Liphook, Hants GU30 7BR. UK
Qty

Description

Price exc VAT

details 1. Day -time telephone number
2. Cardholder Name & Address
3. Delivery/Invoice Address if different
4, Your credit card number
5. Part nos and quantity of your order
6. Normal or First Class post

Total Goods Value exc VAT
Total Delivery and insurance
Sub Total exc VAT

we welcome Access (Mastercharge). Barclaycard (VISA) and

Diners Club International and there is NO credit card surcharge Alternatively you may write your C/card No on your

VAT

order
You may leave the rest to US!!

Value of cheque payable to Disking

URGENT ORDERS
If you're posting your order omit the word FREEPOST from
our address, and use our normal post code GU30 7EJ and do
not forget to stamp it First Class if you are telephoning your
order please make it clear that your wish to pay for your goods
to be sent to you by First Class Post.

NAME:
ADDRESS:

TEL NO:

Or please charge my credit card No.

Circle No. 137

Access, VISA & Diners Cards welcome
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CONTROL
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quite simply, none better.
At a TABS Business Centre you'll get free advice, the best
hardware and software, expert training and a professional
installation service - all in one place.
Head Office: TABS Ltd., Dolphin House, New Street, Salisbury, Wiltshire.

I

oni \ top Business Centre

01 \

Phon( S111shill

tot

/I -338668

A HEAVYWEIGHT BOARD.
A HEAVYWEIGHT RANGE.
The S100 68K processor board
really pulls its weight. It uses the
68000 CPU, to create one of the most
powerful processsors available on the
IEEE 696 S100 bus.
And what's more it's British. It's
designed and manufactured by HTE,
Britain's market leader in S100 cards.

This guarantees you on the spot
technical service, and no complicated
import or currency problems.
And, with a retail price tag of only
£695, it won't hang heavily.
High Technology Electronics Ltd
303-305 Portswood Road, Southampton SO2 1LD
Tel: 0703 581555 Telex: 477465 HTELG

;HTE(
It has a 10 MHz 68000 microprocessor, fully operational on -card memory management unit, sockets for up to 16K words (32K bytes) of eprom,
three serial I/O ports with separately programable baud rates, dynamic self configuration for 16 or 8 -bit memory operation, provision for
secondary bus controllers, 20 mS interrupt timer for multiuser/multitasking systems, comprehensive interrupt structure, selectable wait state
generator, supports major software including UNIX, multi -layer board for high immunity from noise, compatible with Com pu pro 68K card,
IEEE 696 16 bit implementation etc.
Circle No. 104
11 Circle No. 120
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r...ITHE FIRST CHOICE-THE FINAL ANSWER
.

its still

FOLLY MICRO

L

LAI 104
BEST EVER PRICES

PRINTERS
CANON PW 1080A
£319 + VAT
SHINWA CP80
£169 + VAT
THE NEW SHINWA CPA 100CPS
£195 + VAT
DAISYSTEP 2000
£195 + VAT
MP 165 A new standard for dmp
£299 + VAT
80 Col. 165CPS with an INCREDIBLE 75N.L.Q.

STOP PRESS

JUKI 6100

SEIKOSHA GP50A
SEIKOSHA GP100P or S
SEIKOSHA GPIOOVIC
SEIKOSHA GP500A
SEIKOSHA GP250X
SEIKOSHA GP700A

JUKI 6300

£95 + VAT
£143 + VAT
£175 + VAT
£175 + VAT
£199 + VAT
£347 + VAT

BARGAIN PRICES

The NEW JUKI 6300 ultimate daisywheel
Bestseller JUKI 6100 still available for just

£799 + VAT
£326 + VAT

JUKI prices include Cable, Paper and FREE delivery

132 Column, 150cps. HONEYWELL L32
Designed for High Throughput Without Duty -Cycle Limitations

£610 + VAT

IBM PC Compatible inc. Line Graphics, Mosaic, 3 Grey tones, Math set and
9 Nationals. Paper up to 12" wide and 4 carbon copies.

DISC DRIVES
5i" Single 400K
51" Dual 800K

EVEN MORE PRINTER
BARGAINS

£185 + VAT
£350 + VAT

STAR GEMINI 10X
STAR GEMINI 15X
STAR DELTA 10
STAR DELTA 15
STAR RADIX 10
STAR RADIX 15

BUSINESS SOFTWARE
Lotus 123

Symphony
Compsoft Delta

£295 + VAT
£425 + VAT
£495 + VAT

MANNESMANN TALLY
MT 80
MT 160
MT 180

MODEMS BT APPROVED
Minimo 300 baud
Minimo 300/1200/75 baud

PIXY PLOTTER
With FREE IBM, BBC or APPLE
SOFTWARE

£96 + VAT
£145 + VAT

£173 + VAT
£449 + VAT
£579 + VAT
£495 + VAT

FOLLY MICRO

PRIORITY ORDER
Please send me:

£185 + VAT
£270 + VAT
£298 + VAT
£380 + VAT
£390 + VAT
£477 + VAT

PC2 85

Name
Address

0730 894078
0730 67057
10 College Street, Petersfield, Hampshire
9am-9pm every day or send SAE for full range
We have no connection with any other retailer

I enclose cheque/PO for £
Please add VAT+ .£9.50 DLY PER ITEM

PC2,8LI

SHOWROOM NOW OPEN

Circle No. 103
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64K COMPUTER FOR ONLY £1291
1111.1111.11111.1.3j,
E3 ATARI

..........

ATAR XL
'1129

80 HL

-

a ono

_

'

EVERYTHING
YOU WANT FROM A HOME COMPUTER
1. ATARI 64K 800XL - £129: The Atari 800XL has many facilities and includes such advanced specifications that you will be amazed by its

ATARI 1(110:

performance. At the new reduced price of only £129 inc VAT for a full specification 64K computer with a proper full stroke keyboard, we
believe that the 800XL cannot be beaten. Compare Atari with the competition, just look at these specifications: -

£34

1010 PROGRAM RECORDER

3

1050 127K DISK DRIVE

4

£199

.....

km *
1020 4 COLOUR PRINTER

5

£99

COLOUR CAPABILITIES: 16 colours and 16 intensities giving 256 different colours (all of the 256 colours can be displayed at the same time).
OPERATING SYSTEM: 24K ROM including Atari Basic programming language and a self diagnostic test program.
KEYBOARD: Full stroke design with 62 keys including help key and 4 special function keys. international character set and 29 graphics keys.
SOUND: 4 independent sound synthesisers each capable 01 producing music across a 31/2 octave range or a wide variety of special sound effects. (Additional
programming can achieve an octave range of up to nine octaves!)
DISPLAY: 11 graphic modes and 5 text modes. Up to 320.192 resolution. Maximum text display 24 lines by 40 columns.
SPECIAL ATARI INTEGRATED CIRCUITS: GTIA for graphics display. Pokey for sound and controller ports. Antic for screen control and I/O (Input/Output),
CPU: 6502C microprocessor - 0.50 microsecond cycle and a clock speed of 1,79 MHz.
EXTENDED GRAPHICS FUNCTIONS: High resolution graphics. Multi -coloured character set. Software screen switching. Multiple redifined character sets.
Player missile (sprite) graphics. Fine screen scrolling. Changeable colour registers. Smooth character movement. Simple colour animation facilities.
PROGRAMMING FEATURES: Built in Atari Basic programming language supporting peek, poke and USR plus at least 8 other languages available. The help
key will provide additional information and menu screens with certain software. Full on -screen editing is available as well as syntax checking on entry.
INPUT/OUTPUT: External processor bus for expansion with memory and peripherals. Composite video monitor output. Peripheral port for direct connection
to Atari standard peripherals. Software cartridge slot is included as well as 2 joystick controller ports.
SOFTWARE: Over 1.500 items of software are available including self teaching programs with unique voice over. The range of programs includes Education,
Home Management & Programming aids. There is also APX (Atari Program Exchange) and of course Atari's famous entertainment software now at only
E9.95. In addition there is a host of support and help available from specialist Atari magazines like Antic and Analog and from over 75 Atari books/manuals.

2. ATARI 400 16K GAMES MACHINE - £29: We have several Atari 400 games consoles/computers with 16K RAM. The price is £29 (for a
reconditioned model) or £39 for a new machine. Both come with 12 months guarantee. The Atari 400 can play all 800XL ROM cartridge
games and is expandable up to 48K RAM. Computer upgrade with Basic Progr'amming Kit (£30) optional extra.
3. ATARI 1010 PROGRAM RECORDER - £34: For low cost storage and retrieval capability. Data transmission 600 baud. Storage capability
100K bytes on a sixty minute cassette. Track configuration four track, two channels (digital and audio). Auto record/playback/pause
control/unique soundthrough facility. Built in accidental erasure prevention, automatic shutoff and 3 digit tape counter.
4. ATARI 1050 DUAL DENSITY DISK DRIVE - £199: 5%" disks holding 127K randomly accessible bytes provide both expansion and
flexibility for your 400/800 or XL system with new 'helpful' DOS 3. All customers who purchase a Disk Drive from Silica Shop will be
automatically given a FREE set of 100 programs on 3 Disks recorded on both sides.
5.ATARI 1020 COLOUR PRINTER - £99: Printer and Plotter with four colour graphic print capability. 40 column width printing at 10
characters per second. Can print 5, 10 and 20 characters per inch. 64 character sizes. Prints text in 4 directions. Choice of line types.
6. ATARI 1027 LETTER QUALITY PRINTER - £249: For word processing letters in professional type. Print speed of 20 chars per second.
7. ATARI TOUCH TABLET - £49: Enables you to draw and paint pictures on your T.V. screen, with the touch of a stylus.
8. ATARI TRAK BALL CONTROLLER - £19.95: Enables cursor movement in any direction and adds arcade realism to your games.
9. ATARI SUPER CONTROLLER -£9.95: The ultimate joystick with double fire button to give you a greater competitive edge in your games.

SILICA SHOP ARE THE Not ATARI SPECIALIST

..........

6

_

LETTER QUALITY PRINTER

I
£249

1,004 T.1.54,

all

Silica Shop are now firmly established as the No 1 Atari retail/mail order and wholesale specialist in the U.K. We already offer our service to
over 120,000 customers, 10,000 of whom have purchased Atari Home Computers. Because we specialise (and with a turnover of £1.5
million), we are able to keep prices low by bulk purchases. Ring one of our 45 staff and we will be glad to be of service to you. Complete the
coupon below and we will send you our Atari pack with our 16 page price list and XL colour catalogue:
EXTENDED TWO YEAR GUARANTEE: We are an Atari Service Centre, able to service and repair Atari equipment and have added a 12 month guarantee to the
year offered by Atari. giving you a full 2 year guarantee on your new XL computer.

SPECIALIST SUPPORT: Our technical staff are always available on the telephone to help and advise you. We endeavour to hold stocks of every Atari

compatible item available in the U.K. and we stock over 75 Atari books and manuals.
AFTER SALES SERVICE: When you purchase your equipment from Silica, your name will be automatically added to our mailing list. You will then receive price
lists, newsletters and details of new releases and developments, as well as special offers which are exclusive to Silica Atari Computer Owners.
LOW PRICES: Our prices include VAT and are extremely competitive_ We will normally match any lower price offered by our competitors.
FREE COMPUTER OWNERS CLUB: This is open to all Atari computer owners irrespective of where you purchased your equipment. Membership is FREE and
entitles you to receive bulletins giving details of new releases and developments. Send now for your FREE information pack, price list & colour catalogue.
PAYMENT: We accept cash, cheques. postal orders and all Credit Cards. We also offer credit facilities overt, 2 or 3 years, please write for a written quotation,
NEXT DAY DELIVERY -FREE:All goods despatched from Silica Shop are normally sent by first class post or parcel post FREE OF CHARGE. Asa special introductory
offer for a limited period only we will be sending all Computers and Disk Drives by a next day Securicor delivery service at our own expense,

o till in the coupon below with a literature enquiryorder

d begin to experiencespecialistAtari service that '

d to

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX Tel: 01-309 1111

ORDER NOW -OR SEND FOR A FREE COLOUR BROCHURE
7

TOUCH TABLET PEN+ CAR

£49

OM

MO

I= I= MI Ell Ell MI

11111

To: SILICA SHOP LTD, Dept PC 0285, 1-4 The Mews, Hatherley Road,
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111

1

LITERATURE REQUEST:

0 Please send me your FREE colour brochures and 16 page price list on Atari Computers.

0

Videogame

I own a

Initials:

Mr/Mrs/Ms:

0

Computer

I own a

Surname

Address:

Postcode:
ORDER REQUEST:

0 1020 4 Colour Printer

PLEASE SEND ME:
O 800XL 64K Computer
O 490 16K Games Machine
O 1010 Program Recorder

£129

f29/£39

0

Letter Quality Printer

0 Touch Tablet , Cartridge

O

0 Trak Ball
£34
0 Super Controller
£199
1050 127K Disk Drive
ALL PRICES QUOTED ARE INCLUSIVE OF VAT - POSTAGE & PACKING IS FREE OF CHARGE

0

I enclose Cheque/P.O. payable to Silica Shop Limited for the following amount £

43

O CREDIT CARD - Please debit my:
Access/Barclaycard/Visa/American Express/Diners Club Card Number

MI

INN

IM

£99
£249
£49
£19.95
£9.95

IM NMI IN
Circle Nei_ 19R
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TULIP SYSTEMS® FROM COMPUDATA HAVE MADE EVEN
THE JAPANESE AND AMERICANS SIT UP AND TAKE NOTICE.
TULIP SYSTEMS° serve to underline their failure to keep pace in some areas.

It is the Europeans who make one of the fastest most rapid microcomputers in the world. The
16 bit TULIP SYSTEMS° from Compudata. Its price/performance ratio has no equal. Software
applications are multiple and world-wide. Traditional European thoroughness.
Do you really need the Japanese and Americans anymore? They are constantly looking for the best
technology - even though it is only to copy it. Compudata has it. TULIP SYSTEMS° original and
European. You shouldn't be satisfied with anything less.
The only one of its kind. Rapidity - Quality. It's European and made by Compudata.

LONDON: DAVID RUSH LTD 01-363-3746 Wl
EAST MIDLANDS: CONTRAPLEX COMPU
COMPUTERS LTD 0603-610413 SOUTH WES
TRAVEL AGENTS: STATUS TRAVEL SYSTEM
0534-30662 IRELAND: DATATRONICS SYSTE1

T MIDLANDS: PEARL COMPUTERS LTD 05432-22976
ERS LTD 0332-360571 EAST ANGLIA: MOONRAKER
: NEWPORT TECHNICAL SERVICES LTD 0272-878312
021-6325277 CHANNEL ISLANDS: A.G.L. COMPUTERS
S LTD, DUBLIN 6 965859/978856

HEADQUARTERS: COMPUDATA B.V. HAMBAKENWETERING 2, 5231 DC 's-HERTOGENBOSCH. THE NETHERLANDS. TEL: 3140)73-422045. TLX: 50316 oiata

'44
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YOU DON'T
--°' HAVE TO
HAND IT TO US!
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rn-ER
1-

For Starters!
we come to you, our fully trained
engineers are strategically based

throughout the UK providing a first
class nationwide on site maintenance service
for your micro computer equipment.

Our Main Course
is directed to Apple, IBM, Sirius, Apricot and
compaq micros and most importantly "their
peripherals:' In fact we provide cover for your
complete system. With over 50 engineers fully
trained on each of the above products,
e
supporting a customer base of micro computers
2 in excess of £12,000,000, you can be assured of
our dedication and commitment to support
your hardware.

Our Sweetener
is simply the best service for the most
competitive rates, there's even the option to pay

quarterly. Whether for just one or one hundred
systems ring our national sales division for a
free written quotation with absolutely no

obligation - we don't even ask for a tip.

COMMERCIAL DATA SYSTEMS LTD
(1

Downham Rd., Ramsden Heath, Billericay, Essex CM11 1PU

0268 710292

,.MINMENIMW
Circle No.116

46

PRACTICAL COMPUTING February 1985

A British assembled, low cost, software rich
16 / 32 multi-user Microcomputer
Available Operating Systems are

PICK WITH SYSTEM BUILDER
UNIX
BOS

CP/M2.2
CRYSTAL 0/S
The CRYSTAL 68000 is the next major step forward in business computing.
And it's British. onQogn t z1have achieved the ideal match of advanced 32/16
bit technology with the most sophisticated business software, and at a revolutionary low price that breaks all barriers.
The future is looking bright for British computing. Be part of it!

000
INFOMATA LIMITED GILBERT WAKEFIELD HOUSE
67 BEWSEY STREET WARRINGTON CHESHIRE WA2 7,111

ICIngomeAn
For further information ring:
(0925) 572870 Telex 627702 SMWABC G

FREE Seminars and Demonstrations held regularly. Places strictly limited so don't be

disappointed - contact Terri Pope NOW on (0925) 572870 for further information
on dates and venues.
PRACTICAL COMPUTING February 1985
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The BBC Micro is only 16illong.

But it stretches indefinitely
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It stretches into schools where BBC Basic and the Econetnetss°
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The BBC Microcomputer SystemThe world's best.
And still growing.
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The BBC Microcomputer System is designed, produced and distributed by Acorn Computers Ltd.

4 -9

PICK A DI

...ANY
DISK
First came the computer... then came the floppy
disk... then came floppy disk incompatibility...
THEN CAME THE M -F -B SYSTEM.

Has your company seen a growing number of
microcomputers appearing throughout the
company, and hence a growing problem of disk size
and format incompatibility?
Are the times gone when a disk could be taken from one
machine and put into another machine for it to work immediately?
If so, then your company is a prime candidate for one of the
Gemini M -F -B series of microcomputers-NOT just 'another microcomputer!
When we created these machines it was our aim to provide the link
between man, his preferred machine, and the other computer users in a
business.

The M -F -B system provides the ability to format and transfer data
between any of the microcomputer formats currently available within its
library - over 400 machine type and format combinations.
Sophisticated software allows the user to add new formats at any time.
This system will copy files from one CP/M type to another such
as CP/M-80, CP/M-86, Concurrent Dos, MP/M, MP/M 86 or Turbo Dos.
Additional software is also available to allow the copying to and from
IBM PC -DOS disks and MSDOS disks, and also a number of minicomputer and mainframe interchange formats.
The M -F -B, made available at prices that 'drives the opposition
away, comes supplied with a six-month free format update service.
So, if you are the head of a Data Processing department seeking
a solution to ever increasing incompatibility amongst departmental
computers, or the M.D. of a software house looking for a way to
prevent further loss of sales due to the fact that you cannot supply
software on the required disk format, then look no further...
The next microcomputer purchase that your company will
make is that of a Gemini Multi -Format -BIOS system.

MFB Configurations range from a system with
3 x 5.25" Floppies at approximately £3,000 + VAT
through to a version with Winchester drive,
2 x 5.25", 8" and 3.5" Floppies at £4,850 + VAT.
Transfer with Gemini by contacting us at the address below.

MULTIBOARD COMPUTERS

Gemini Vicrocomouters
PROVIDING THE LINK

Gemini Microcomputers Ltd.,18 Woodside Road, Amersham, Bucks, England HP6 OBH. Tel: (02403) 28321. Telex: 837788
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Chip -chat
by Ray Coles
IN SEPTEMBER I was wringing my hands,
along with the rest of the electronics

industry, over the microprocessor chip
famine which seemed certain to choke the
life out of many a skinny start-up

company. I told terrible tales of prices
rocketing, of orders being turned away by
semiconductor firms who obviously felt
that they had enough business to last them

well into 1985, and of frantic equipment
manufacturers turning in desperation to the

black market to obtain the devices they
needed to feed their faltering production
lines.

That was back in the summer, five short

Whatever
next?

The fast-moving microelectronics industry is as full of
surprises as ever.

months ago, but in the semiconductor
In most industries it is the mature
industry five months can be a very long
time indeed, and today the picture is products that form the bulk of sales, and
changing rapidly. My concluding para- innovation occurs only on the fringes. Not
graph in the September Chip -Chat was so the semiconductor industry. It thrives on
headed "Glut looming" and I went on to
predict that in two or three years time the
situation would be reversed after extra

the constant introduction of radically new
technology, which quickly replaces earlier

capacity had been brought on stream by the
chip manufacturers.

sense of the word is ever achieved. Thus by
1987 the just -off -the -drawing -bard 256K

products before maturity in the normal

Well, I was right about a glut coming,

dynamic RAM will be shipped in similar

but I could not have been much further out

quantities to that of its predecessor, the 64K

with my timing, because it now looks as
though the famine is over and the
pendulum is swinging rapidly in the other
direction. The most sensitive barometer of
semiconductor industry fortune is the socalled book -to -bill ratio, which is very
closely monitored in Silicon Valley. When
chips are hard to get and demand outstrips

supply, equipment manufacturers place
advance orders with several chip suppliers
in the hope that at least one will ultimately
deliver in time to meet production
schedules. As a result, the semiconductor
manufacturers build up order books which
considerably exceed their ability to deliver,

and therefore to bill their customers. In

other words, orders arrive faster than
deliveries can be made.

DRAM, with about 800 million of each
finding their way into the world's greedy

In the same way, there has been an
introducing 32 -bit
microprocessor chips such as the Motorola
68020 and the National 32032. The
equipment industry has hardly had time to

get to grips with 16 -bit technology, yet
semiconductor companies feel obliged to
continually render their own best-selling
products obsolete just to remain in the
forefront of technology and retain their
competitive edge.

Despite the high rate of innovation so

far, there are still no signs of the pace
techniques already starting to affect the

ratio, which means that parts are now design and layout of new VLSI chips to

Unfortunately, when they fall demand will
increase, and the whole crazy cycle will start
all over again.

such an extent that the whole process can be

safely devolved to a customer, leaving a
semiconductor manufacturer to act in the
role of a "silicon foundry."
According to IPI, the respected Danish
consultancy group, by 1988 50 percent of
all integrated circuits used will be
customised rather than selected of the peg
from a standard range, and 68 percent of
those will be based on semi -custom gate
array and standard -cell designs. The gate -

Anyone watching all this from orbit
would probably deduce that these oscillations are due to the birth pangs of a new
industry, and that things will soon settle
down as the technology matures. But, as
someone whose name for the moment
escapes me is fond of saying: "You ain't

array technique is already widely used in

seen nothing yet!"

grammed and then "wired up" by the

PRACTICAL COMPUTING February 1985

ordinary circuit designer can sit at a CAD
terminal and create a new IC by calling up,
positioning and interconnecting standard

functional blocks which are eventually
output as a set of photo masks ready for
manufacture. Initially these standard cells
complete memory and microprocessor cells
to build a one -chip system suited exactly to
their individual requirement. Today's

chip makes' output involves the use of socalled "silicon compiler" computer -aided
engineering systems. This technique formalises and simplifies the fully -custom

long after that prices are bound to fall.

used by skilled IC designers so that an

Indecent haste

At the height of the boom period about a
year ago the average book -to -bill ratio.
reached 1.66. Now it is sinking rapidly and
has dropped well below the break-even 1:1

microprocessor and memory devices will
have shelves groaning with chips, and not

a standard part until it is programmed.
The standard cell technique simply
automates the design process traditionally

consisted of just gates, flip-flops and

Groaning shelves

ufacturers who managed to survive the
famine. Before long the distributors of

semi -custom because the basic gate array is

memory sockets.

slackening. One of the most important new

leaving the factories faster than new orders
are arriving. All this is very good news for
those long-suffering small equipment man-

application of a final metallisation layer.
The process is normally regarded as being

registers, but now a designer can call up

circuit boards will become tomorrow's
custom chips.

Just around the corner - or so some
optimists say - is wafer -scale integration,
a process which could stand the computer

world as we know it right on its head. It
would allow the direct interconnection of
hundreds of VLSI chips on the silicon
wafer from which they are normally sawn
for separate packaging. This sounds an
obvious step, but silicon processing is such

that defects are common and yields low.
When a whole wafer is interconnected to
form a functional unit, the chances of it
ever working are slim indeed.

Huge rewards
Undeterred, no less an innovator than Sir
Clive Sinclair is actively funding development work at his new Metalab, leaping in
where Texas Instruments, IBM and most

recently Trilogy have already had their
fingers badly burned. If Sinclair pulls it off,

the rewards will be huge and available
computing power will eventually be
increased by several orders of magnitude.
Thinking machines and intelligent robots
will become useful everyday objects rather
than the dull factory workhorses they are
today.

low-cost home micros such as the Spectrum

If that is not enough to make your

and the Oric, which use a gate array to
collect together all the random interface

imagination boggle, there is plenty more

logic which

would

otherwise require

lurking in the fertile minds of the chip
designers. What comes next? Don't ask me,

multiple packages. Like masked ROMs,

anything can happen in this high-speed

are manufactured unpro-

roller -coaster of an industry, and I am too
busy hanging on.

gate arrays
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TOP VALUE from

NEC..
foftlIfe
NUMERIC KEYPAD
for the

BBC MICRO

the ADVANCED Personal Computer (APC)

Any BBC user will he aware that entering numeric data on the BBC keyboard, whether for
business, education or scientific purposes, is a slow and inefficient process.
The Softlife Numeric Keypad changes all that. Speedy entry of numeric data is now possible as on many more expensive computers.

from only f1,735 + vat

including free NEC dot printer + MSDOS or CPM
or free MSDOS + WORDSTAR + MULTIPLAN

Features

. N -Key rollover
£59
* Only connection to user port
+ £1.25 p&p
* High quality keys
+VAT
Hand held, or free standing
Software provided on Eprom
Simple selection command
Standard mode uses no user RAM - optional fully programmable mode also available

STANDARD FEATURES
SPEED: full 5 MHz 8086 16 bit processor (true 16 bit data).
CAPACITY: One or two ONE MEGABYTES" disks (1.2 Mb each under MSDOS)
MEMORY: 129K user RAM + screen RAM + system ROM + battery -backed CMOS

non-volatile RAM & clock/calendar.

* Maximum software compatibilty

OPERATING SYSTEMS: MSDOS 2.11 or CPM-86 or CONCURRENT DOS (CPM).
HIGH RESOLUTION: 8 x 19 dot character screen definition, (25 lines of 80

Also available

characters + 26th system status line), 12 inch green screen.
AWARD WINNING NEC 7220 graphic chip in character mode. 256 standard
character set includes maths/greek & graphic symbols. ADDITIONAL 256 USER PROGRAMMABLE shape character set(s).
DETACHABLE KEYBOARD: Fast buffered 61 key + 25 key numeric/cursor pad +
22 dual mode function keys with labelling facility (16 of which will each hold two 15
character user -defined strings).
SERIAL RS -232: Up to 19,200 baud synch/asynch. PARALLEL printer.
SUPERB MANUALS: operating level to full technical spec (US written).
COMPACTNESS: 19 inches wide, 24 inches deep, 14 inches high.
* PRICE: unbelieveable for the quality of this product from the mini -computer
division of NEC (world's 3rd largest micro manufacturer).

Softlrle's much acclaimed EPROM PROGRAMMER 1"1'd buy one" - Acorn User) with software on Eprom and

666+ 61 _p&pr-VAT. 2764 Exam 1251:Ins1-66.50+50p+VAT. 27128 Eprom 1250nsl 617.25+50p+VAT. UV Eprom eraser - f 19.95+El VAT. User port extension -f9+75p+VAT. 1MHz Bus
extension- Ell *75p.VAT.
documentation

All products and data available from:

SOFTLIFE LTD

7 Rose Crescent, Cambridge CB2 3LL
Tel: 102231 62117

Circle No. 158
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OPTIONAL EXTRA FEATURES
EXPANDABLE USER MEMORY: in 128k units to 640k RAM.
HARD DISKS: one/two (10-20 MB formatted), floppies ideal for backup.
8 COLOUR SCREEN: (standard software uses colour optionally).
VERY HIGH RESOLUTION GRAPHICS: 640 x 475 x 8 colour screen from
1024 x 1024 x 3 bit mapped array (384k extra RAM!). Hardware draw, pan & zoom
using 2nd NEC 7220 controller. Fast! Macro shape generation etc.
32 BIT HARDWARE ARITHMETIC PROCESSOR: 8087.
CONCURRENT CPM NOW AVAILABLE.
8 BIT Z80 CARD NOW AVAILABLE for dual standard 8 & 16 bit, 64k RAM, RAM DISK
facility within user memory.

¶

MICRO TO MICRO .1
FILE TRANSFER
SYSTEM

1:4

124

SOFTWARE

g:14

ALL GENERAL CPM-88 AND MSDOS SOFTWARE
CUSTOMISED software packages to your requirements for less than the price of a

typical inflexible standard package - details on request.
ACCOUNTS: Own bespoke packages at two levels, SYSTEMATICS, PEACHTREE.
WORD PROCESSING: NEC Benchmark, Spellbinder, Wordstar, etc.
DATABASE: DBASE II, Rescue, Datastar, Friday! etc.
LANGUAGES: C, CB -86, CBASIC-86, Microsoft BASIC, COBOL, FORTRAN, PASCAL,
PLJ1.

I

"Get your microcomputers
talking to each other!"

1111

COMMUNICATIONS: Asynch, IBM: Bisync 3780, 3270, HASP.

Brighton Computer
Centre

134

,K4

130 Lewes Road, Brighton BN2 3LG
(0273) 673114 Mon -Sat 10am-6pm

computers of different manufacture. SWAP consists of 2 floppy
disks and a cable configured for your 2 chosen computers. Here
are some of the formats available:
IBM PC

Apricot
Televideo
Sanyo 555

IBM Compatibles
Apple (CP/M)
Superbrain
DEC Rainbow

Cro2

Sirius
HP150
BBC

Kaypro

in

If your format is not in our extensive range we can usually produce it at little
or no extra cost.

Please send me further details of the NEC APC.

IA
I

Name

Company

Address
Tel

Application

SWAP allows you to transfer any programs and data between 2

The price of SWAP is £158 (£135 plus VAT and postage and packing). Please
specify your computers when ordering.

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

*4 Ell2CAINDIP
COMPUTERSYSTENIS

PC2/85

kSWAP-SWAP-SWAP-SWAP-SWAP
Circle No. 144
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Software workshop
by Mike Lewis

Those were

the days

Mike Lewis looks back to the heyday of punched cards and decides some of the
old sorting methods used might be worth adapting for a micro.
RECENTLY I MARKED a small landmark in
my career: the 20th anniversary of my first

Input hopper: 478
588

job in computing. One of my first duties
was to operate an IBM 1401, easily the
most popular computer of its day., Our

145

317
129

Bin

difficulty was not so much how to sort,

690 123 298
403 701
357

Pass 1

Pass 2

0

690

701

1

701

403
317

number

system, which was run by eight operators
working in two shifts, fully occupied a 600
square foot computer room. It was
somewhat less powerful than the Olivetti
M-10 that I now carry in my briefcase.
Our biggest problem was sorting. The

245
989

the

3

5

7

considered large by the standards of the
day. We had four model 7330 tape decks,
which could read at a respectable 7,200
characters per second but which took the
best part of three minutes to rewind. Disc
drives were on the market but they were

still too new and too expensive for our
installation. All this meant that sorting
was painfully slow.
Instead, we used to sort our input data
externally, using a model 83 card sorter.
We had two of these workhorses and they
were the most heavily used items of hardware in the computer room. Each machine
stood about 3ift. high and was about Stt.
in length, with a flat top that doubled as a
work surface.
At the right-hand end there was an input

20 10100
31 11111
2 00010

15 01111

01011
25 11001
8 01000
11

12 01100

245
145

357

317
357
478
298
588
129
989

478

690

6

would now call RAM - and was

Pass 1
20 10100
2 00010
8 01000
12 01100
5 00101

245
145

The machine had an 8K core - what we

5 00101

123

4

Tape storage

Original list

123
129
145
245
298
317
357
403
478
588

403

mid -1960s. It was that we could not afford
the considerable time that the 1401 needed
to sequence, for instance, our file of 2,000
customers.

Pass 2

8

9

701

690
298

989

numbers.

one of the bins, according to the data
punched on it.
The 80 -column punched card was easily
the most universally accepted medium for

8 01000

25 11001

Pass 4

Final Pass

00010
20 10100
5 00101
8 01000

11

25 11001
11 01011

12
15

12 01100

2

2
5

00010
00101
01000
01011
01100
01111
10100
11001

15 01111

31 11111

00010
01011
20 10100
12 01100
5 00101

01011
25 11001

15 01111

31 11111

31 11111

20
25

01011

15 01111

15 01111

31 11111

31 11111
11

00101
25 11001
2

11

00010

2

11

Figure 2. A radix sort of five -bit binary numbers.
PRACTICAL COMPUTING February 1985

Each column had 12 punch positions,
portion being the digits 0 to 9, and three
zone punches. Alphanumeric characters
were represented by a combination of zone

and numeric, or you could use a single
punch to store base -12 numbers. These
were very handy for shillings and pence,
month numbers, and the like.

Numeric sort
To sort on a single numeric column,
either base 10 or base 12, we would load
the cards into the input hopper, position
the brush to read the column in question,
output bins, corresponding to the position
of the punched hole. There was a 13th bin
which was where the machine sent
mispunched cards. Alpha sorting was also

possible but the procedure was complicated and we always tried to avoid it.
To sort on a multi -column field, we had
to start with the least significant column,

then pick the cards from the bins and
hopper which fed the punched cards on to
a conveyor belt running the length of the
machine. The cards travelled under a read
head called a brush, and above a series of
output bins. Each card was deflected into

Pass 3
8 01000

5

and peripherals, and could even be read by
humans. Those were indeed the days.

and set the sorter going. The machine
would stack each card into one of 12

588
989

Figure 1. A simulation of the card
sorter, using three -digit base -10

20 10100
12 01100

all the major manufacturers' computers

divided into two regions: the numeric

123
129

2

since many of the techniques discussed in

this column were well known in

Final
pass

data storage and transfer ever devised. It
was completely interchangeable between

8

reassemble the deck in such a way that all

cards with a 0 punch were at the front,
followed by all the Is, and so on. This
procedure was repeated for each digit that is, each column - in the field. This
type of sorting is sometimes known as
radix sorting, and the example shown in
figure 1 illustrates how it works.
I

have often thought of writing a

program for a modern microcomputer
that would mimic the sorting technique of

our trusty model 83. But if you followed
the analogy faithfully, the program would
need a one-dimensional table to hold the
data to be sorted, this being equivalent to
the input hopper. You would also need an

array of n,y elements to represent the
output bins, where n is the number of
items to be sorted and y is the base, or
radix, of the numbering system used. Not
(continued on next page)
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(continued from previous page)

only would this require prodigious
amounts of memory, but there would also

roughly proportional to n. By contrast,
most elementary exchange sorts are of
order n2. If you double the number of

be a heavy overhead for moving the

items to be sorted, you must quadruple the

contents of the output bins back to the

time taken. Even the highly efficient

input hopper after each pass.
The latter of these snags can be avoided
by replacing the input list by a second n,y
array, and flipping between the two. The

Quicksort is usually considered to be of

output from one pass thus becomes the

methods.
On the other hand, the time needed for a

input to the next. The large storage

order n Iog(n). So, in theory, there must be

some value of n where the radix sort
becomes faster than any of these other

radix sort also increases with the number

of digits in the key, using the chosen
number base. For most purposes I doubt
that this method would be preferable to
the better-known techniques. But if you
need to sort a very large number of values,
and either the values are all quite small or

you have ample memory available, then
the method used by the venerable model
83 card sorter might just be worth
reviving.

requirements can be reduced by using a
radix of 2, which is the obvious system for
a micro since all types of data can be represented as binary numbers. An extract from

Binary radix sort program.

a program that uses these principles is
shown in the listing.

Arrays

500 'BINARY RADIX SORT. This simulates a card sorter, but using a list
of binary numbers in place of a deck of cards. The "sorter" has four
bins: two input and two output; and two bins for zero -bits and two

In this program, the two n,y arrays have
been merged into a single three-

520

dimensional table. This has dimensions
n,x,y, where x is the one of two values

indicating either the input bins or the
output bins. Notice that the Dim statement specifies dimensions of n,1,1 rather
than n,2,2 because the lowest entry in an
array in Microsoft Basic defaults to

position 0 rather than 1. To help avoid
confusion, the array is subscripted by
symbolic constants like Zero and One

for one -bits.

'This is represented as a 3 -dimensional array:
TABLE(<element no.>,<input/output bin>,<zero/one bin>)
540 'Other arrays hold pointers and maximum values:
POINTER(<input/output bin>.<zero/one bin>)
MAX(<input/output bin>,<zero/one bin>)
560 'All variables are defined as integers.
580

'

600 'Some constants used:
620
BITMAX=12
640
N=1000
660
ZER0=0: ONE=1

'No. of bits to be sorted on
'No. of elements to be sorted
'Zero/one flags

rather than by actual numbers.
It is fairly easy to modify the program to

use a different number base. First, adjust
the number of entries in the third
dimension of the array to reflect the value
of the radix. Then alter the mechanism by
which the program tests the value of the
current digit. This is localised in the
function FNbits, which returns the value

of the jth bit from bit -string

i. This

680 'Other definitions:
700
DIM TABLE(N,1,1), POINTER(1,1), MAX(1,1)
720
DEF FNBITS(I,J)=(I AND 2 -"*.l)\2 -^J
'A function to extract the Jth bit from

I

740 'Various initial settings:
760
INBIN=0: OUTBIN=1: MAX(INBIN,ZER0)=N: MAX(INBIN,ONE)=0:
MAX(OUTBIN,ZER0)=0: MAX(OUTBIN,ONE)=0
820
'

function could be generalised to return the

value of k bits from i, starting at bit j.

Trade-off
Changing the radix in this way demonstrates the classic programming trade-off
between time and space. If you increase
the number base, say from binary to octal
or hexadecimal, the sort would need fewer
passes and so would run faster. If
you tested a full byte on each pass instead
of a single bit, you could sort any number
of 32 -bit values in just four passes. On the
other hand, you would need 256 input and
output bins, so sorting 1,000 items would
consume 512K of RAM.

Whatever radix you choose, it clearly
makes sense to ensure that it is a power of
2. Also, it might be possible to use a simple

transformation to reduce the radix. For
example, if you knew that the values to be
sorted consisted entirely of capital letters,

840 'Sorting starts here.
860
FOR BITPOINT=0 TO BITMAX-1
'Do this for each bit in turn
POINTER(INBIN,ZER0)=1: POINTER(INBIN,ONE)=1:
880
POINTER(OUTBIN.ZER0)=1: POINTER(OUTBIN,ONE)=1
'Point to first entry in each bin
900
CURRENT=ZERO
'Start with input bin zero
920
WHILE POINTER(INBIN,CURRENT)<=MAX(INBIN,CURRENT)
'Do this for each entry in turn
940
ELEMENT=TABLE(POINTER(INBIN,CURRENT),INBIN,CURRENT)
'Extract element to be sorted
960
BITVAL=FNBITS(ELEMENT, BITPOINT)
'and the value of its current bit
TABLE(POINTER(OUTBIN,BITVAL),OUTBIN,BITVAL)=ELEMENT
980
'Store it in the relevant output bin
POINTER(OUTBIN,BITVAL)=POINTER(OUTBIN,BITVAL)+1:
1000
POINTER(INBIN,CURRENT)=POINTER(INBIN,CURRENT)+1
'Increment pointers
IF POINTER(INBIN,CURRENT)>MAX(INBIN,CURRENT)
1020
AND CURRENT=ZERO THEN
CURRENT=ONE
'When input bin zero is finished,
switch to input bin one
'End of pass for current bit
WEND
1060
1080
MAX(OUTBIN,ZER0)=POINTER(OUTBIN,ZER0)-1:
MAX(OUTBIN,ONE)=POINTER(OUTBIN,ONE)-1: SWAP INBIN, OUTBIN
'Switch input and output bins
'Repeat for next bit
NEXT BITPOINT
1100
1120

'

you could convert the letters to five -bit

numbers - A = 0, B = 1, etc. - thus

speeding things up considerably.
How does the radix sort compare with
other sorting algorithms? The main point

1140 'The sorting has now finished, with the sorted list in the two
current input bins.

in its favour is that it is an order -n sort,
that is, the time needed to sort n items is
54
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When Every Minute Counts...
Count On The Powerful Model 100!
A Fully Portable Microcomputer Workstation
With Up To 32K Memory
Our sensational Portable Computer is so portable - that wherever you
are it's like having your office with you! It provides a convenient workstation
for executives, managers, researchers, students - in fact anyone who wants

immediate computing power wherever they go! Because it works on
batteries - and the 8 or 24K memory (expandable to 32K) is retained by
internal Nickel Cadmium batteries - you really can make the most of every
minute - writing those urgent reports, or drafting those letters - and they'll type

themselves up just as soon as you get back to base and connect it to a
compatible printer!

Take A Look At Some of The Superb Features
It has five built-in programs that mean you can use it as a personal word

processor, address book or appointment calendar - and with its built-in
TELCOM program and an optional acoustic coupler, you'll also get instant
communication via your telephone. With its full-size typewriter keyboard,
and an 8 -line by 40 character liquid crystal display too, you've everything you
need to begin computing on the go - without wasting a proverbial minute!
8K Model 100. 26-3801
1.499-.-00-Save £150.00 £349.00
24K Model 100. 26-3802
f-649:00 Save £180.00 £469.00
8K RAM Expansion. 26-3816
£79.95*
-

*Installation required, not included. Prices Include V.A.T. Sale Ends 28th Feb. 1985

Take A Look At Tandy, Today!
Visit your local store or dealer and
ask about our expanding range
of microcomputers and software
- we service what we sell!
See Yellow Pages For Address
Of Store Nearest You

...And Now Use
The Model 100
To Enter The World
Of Electronic Mail
TELECOM GOLD
Introduction and registration to the Telecom
Gold System. Includes new -user registration
documents.
26-7900
£19.95
Available at all Tandy Computer Centres and
at Tandy stores and participating dealers

Tait*

Tandy
1

0

FCSend For Further Information to:

omputer Marketing, Tandy Corporation (Branch UK7
Tameway Tower, Bridge Street, Walsall,
West Midlands. WS1 ILA. Tel: 0922-648181

Name

Address
Post Code

Tel. No.

PC13
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Extra Compatibility The A-200 is fully compatible with the
IBM PC, giving access to the world's widest range of software
and peripherals. It uses MS-DOS, the industry -standard
operating system, and GW-BASIC, the most popular language.
So it's totally in step.

Extra Speed Unlike many other PC's, the A-200 has the 8086
processor and uses a 16 -bit data bus. So it's quicker thinking.

Extra Memory The A-200 has a basic memory of 256 K, expandable to 512 K, plus twin 360 K disk drives. So it's harder working.

Extra Expandability The A-200 has built-in Centronics and
RS 232C interfaces, leaving 4 expansion slots for optional extras
such as Winchester disks up to 140 MB and local area

networking. So itgrows with your business.

Extra Desk space The A-200 has a tilt and swivel, high
resolution screen and an IBM compatible keyboard layout.
It's not only quieter and better looking than most PC's, but
smaller and lighter too. So it won't cramp your style.
Extra Quality Canon's unrivalled expertise in optics and
micro -electronics, plus a world-wide reputation for excellence
in business machines, is the ultimateguarantee of quality in
the A-200. So you know it won't let you down.

Extra Value At £1,875 for the A-200 monochrome package, all
these extras are standard. So you do get more for your money.
IBM is a trade mark et International Business Machines Corporation
MS-DOS and GIN BASIC aretradernarks of Microsoft Corporation.
Centronics is a trade mark of Centronics Data Computer Corporation

PERSONAL COMPUTER

As sure as the sun rises
in the East,
this is a better value
personal computer.

Because so manyextras
standard.

>-

- POST TODAY
I

To: Canon (UK) Ltd., Computer Systems Division, Canon House, 2 Manor Road, Wallington, Surrey SM6 OAJ. Tel: 01-773 3173. Facsimile: 01-7732156.

Please send me extra information about the
A-200 Personal Computer.
I'd also like to know more about other Canon
Computer products.

El
HT -5000 Handy terminal 0
LBP-8 Laser printer
TX -50 Counter terminal

Tick boxes

APC/1

Name
Company
Position

Address
Telephone

Canon

S7

Canon COMPUTER SYSTEMS
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Official Business Machines
of The Football League

While other
people have been
telling you tall
stories we've
come up with a
tall order
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Introducing the capability the world has been waiting for. A single personal computer able to
handle Apple, IBM, TRS 80, UNIX & CP/M based software. Add to this the incredible power of
a 32 Bit MC68000 microprocessor with up to 16 Megabytes of Random Access Memory Dimension has the power of a mainframe at a personal computer price.

o

L'

a

DIMENSION
The most powerful,
most compatable
personal computer
you can buy.

For more information contact: Tashkl Computer Systems Limited, 24 Logan Road, Wembley, Middlesex HA9 8PX.

01-904 4467.

dimension 68000

Comms link
by Ben Knox

A textbook
case

Schools can now subscribe to a tailor-made electronic information source.
after they have been adopted in
schools that new technologies gain their

through to access the system - dialling
and logging on to Telecom Gold - are

to access a particular area. For example,

mation system for use by schools.
The Times Network for Schools, TTNS,

presented with a menu of 12 subject areas.
The first item on the TTNS menu, called
Competitions, gives details of interschool, national, international and
company -sponsored competitions. Some
of them can be submitted using electronic

the Curriculum area, followed by 23 and
then Return. The only advantage of this
method is that you can go straight to your
choice from anywhere in the system.
Although the system is relatively new,

mail. Curriculum, the second heading,

companies and organisations sponsoring

provides information on 26 subjects.

some of the sections. The Stock Exchange,

IT IS ONLY

to get information about Science, from the

rightful attention and respect from the carried out automatically by the software. main menu you have to type B, followed
general public. So let's hope that this Once on the system you can either type by Return to get the menu for Curriculum.
pattern of events will follow the launch Mail to use electronic mail, or Menu to go From here you have to type B again to
last November of a new on-line infor- into TTNS. In the TTNS database you are signify that you still want something from
is run by The Times Network Systems
Limited, a subsidiary of Rupert
Murdoch's News International empire.
TTNS aims to provide a large database of
information which will be useful to
schoolchildren and their teachers,
covering both formal and extra -curricular
subjects and activities. The system is fully
supported by local education authorities
throughout Britain.

April start

Abstracts from relevant reports are
available in the Educational Reports
section. Many are from government

departments, and have been chosen to be
of interest to teachers or pupils.
Users

Initially, the service is residing on the

having

problems

with

their

equipment can turn to the Hardware
option for information on new computers

computers which run Telecom Gold, and peripherals, and new uses for the
British Telecom's electronic mail system.

The TTNS database

is

accessed via

specially set up Telecom Gold mailboxes.
After logging on, users have the option of
using the normal electronic mail facilities

system. The Leisure option gives information on holidays and extra -curricular
activities, while News/Noticeboard offers
the latest news about TTNS.

Schools may order equipment, inforof Telecom Gold or entering the TTNS mation, stationery and other supplies
database. The system will move to its own through the Order Forms option, and by
computers in April.
using a Swap Shop can exchange books,
For schools, two of the main deterrents computer hardware and software, furnto entering the communications field are iture and other equipment.
the high equipment costs and connection
Probably one of the most useful
charges for commercial systems. To get options, known as Software, provides
over these problems, TTNS is subsidising

the purchase of modems, and Telecom
Gold is supplying low-cost mailboxes.
Schools or colleges who want to participate in the scheme will be charged only

£152 for a multi -speed, autodial auto -

answer modem made by Dacom;

it

downloading facilities for educational
software. Specially designed protocols

aim to make the process error -free. It is
also possible for users to load software
into the system.
Inter -school sports competitions and
local club fixtures and results can be networked using the Sports option. Careers
information on the Careers Database is

normally costs about £400. The special
mailboxes will cost only £69 per term for
unlimited use. The normal Telecom Gold currently expected to include details of the
registration fee is £100, plus connection army, public service and medicine,
charges of about 10p a minute at peak University scholarship schemes and rates
time.
Included with the modem is software to

of pay.

enable a BBC or RML 480Z micro-

teachers to

computer to communicate with Telecom

various important aspects of a pupil's

Gold. There is also training software
which simulates an on-line session with

The final option, Profiling, allows
keep

information about

education and background. In this section

of TTNS teachers and researchers may

TTNS. Students and teachers can use it to compare notes and argue points.
get to grips with the system without having
The TTNS system is fairly easy to use, if
to run up enormous telephone bills.
a little clumsy. The menu system requires
The initial steps which you need to go the entry of more codes than is necessary
PRACTICAL COMPUTING February 1985
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there

are already a number of large

for example, has provided an itinerary of
interesting places for a class to visit while
on a field trip to the City of London.

Career decisions
British Gas has put details of its scholar-

ship schemes on the Careers Database.
Plenty of background information is

provided to the uses of gas and the

structure of the company. Also on the
Careers Database are lengthy details of
ranks and rates of pay in the army. If
TTNS can encourage organisations from
other areas of commerce and industry to
put similarly extensive information on the
system, perhaps with details of university
and polytechnic courses and vacancies, the
service could become invaluable to fifth -

and sixth -form pupils making decisions
about their career direction.
An interesting feature, due to be added
when the system has been transferred to its
own computers, is an international
gateway to The Source. This large

American information system contains
tens of millions of pages of information
covering different subjects.
For further information on TTNS

contact Sue Stride, The Times Network
for Schools, News International plc, PO

Box 7, 200 Grays Inn Road, London
WC 1 X 8EZ.

If you have discovered a new bulletin
board or information system which you
think would interest other readers, write
to me with the details either here at
Practical Computing, or via Electronic
Mail on TBBS London, Telecom Gold
84:TCC051, or Prestel Mailbox
919993567. Practical Computing is on
Telecom Gold 81:JET727.
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SANYO 555

AMSTRAD

We have put together a complete quality package around this super
value business micro.

The Music Processor

Sanyo 555, with Basic, Wordstar, Calcstar, Mailmerge, Spelistar,
Datastar, Reportstar and Formsort.
-,,,.:;`,1,1:\
4
El 199+VAT
Accounting software.
you could
2.:4-t:',:e*"'
Monitor - 12 inch Hantarex.
pay this for
Printer - KDC FT 5001.
../!,00%iow
thesoftware
All connecting cables.
alone!
Help and advice to get you started.
We can also provide custom Sanyo 5501555 systems,
alternative monitors and printers, larger capacity drives, add
on drives, lots of useful software, etc.

Always pleased to advise!

keyboard

or enter from manuscript. Built-in editors for
manuscript, tonelvol. envelope and rhythm. Save and load.

Zap 'em

£4

Screen after screen of mutating invaders. They start nasty and get

worse. Plays from joystick or keyboard.

Printer Dump

£4

Copies screen image to printer. Resident system extension. For
Epson (RX, FXI, KDC, CanonlKaga, etc. Works in all character

£12

A boon for the analogue electronic circuit designer.

NEWBRAIN

Amstrad printer cables 1.5m long.

,+

----:,

NewBrain AD Computer

--'''''4'`

£169 +VAT

+ Manual + Beginners

c --' ':+i '
.Nn.:..0.0'

i eelow half price!)

Guide
value

musical equivalent of a word processor. Play direct from the

Circuit Modeller

Still one of the best machines around for the serious user. We know
of no better screen editor at any price. Software development on it
is a real pleasure.

tape +software
f 100 + free delivery.

£9

Make the most of the Amstrad's excellent sound with Simbasoft's

modes.

New colour portable - ring for details

and

Lewstrasdofftrwomarlintboarsolthe

(CPC 464)

£11 + VAT

PRINTERS, MONITORS
Good range of dot matrix and daisywheel printers in stock. Sanyo,
Taxan and Hantarex monitors.

KDC FT 5001 PRINTER
Very high quality machine from Panasonic subsidiary (similar to
,

Epson RX80 FTI.

NewBrain hardware, books, software, accessories - send for lists.

A lot of exciting NEW software in preparation!

-

,

,,

£199 + VAT l 11 '111
.--- .,-:,,
Q.;.4.4.t
Serial 2K interface (needed for NewBrain) E49 + VAT.

Please writelphone for lists, leaflets or advice.

We specialise in NewBrain and Sanyo equipment. Free Delivery (England & Wales)
Callers by prior arrangement only, please. To place your order or for more details:

Ring us on Stevenage (043 8 ) 812439 (Tel. Access welcome)

or send Cheque/PO/Access no. to:

ANGELA ENTERPRISES

311N

4 Ninnings Lane, Rabley Heath, Welwyn, Herts AL6 9TD. Tel: Stevenage (0438) 812439
Circle No. 169

SAKATA SCP800 Printer/Plotter from
4 colour graphics on either standard A4 stationary or 210mm
paper roll at an affordable price.
Ideal for professional, business, educational and home use.
Centronics parallel interface. Adaptors available for most computers
96 ASCII character set and 13 inbuilt
graphic commands.
Introductory Price

£179.00

U.K. Distributor

(r.r.p. £.199)

Datafax House, Bounty Road, Basingstoke, Hants RG21 3BZ
Telex: 268048
Tel: (0256) 464187
Prices shown exclude VAT

Trade enquiries welcome

Sakata-Shokai Ltd - Worldwide Distributors of the DUET 16 microcomputer

Circle No. 130
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Printout extra

Encounters of
the APL kind
Boris Allan reports on a recent conference for Logo and APL users.

the journal
of the British APL Association, there is
IN THE FIRST ISSUE Of Vector,

the editorial comment: "Once you become

committed to APL, it seems that you are

rarely lured away from it. This kind of
loyalty is praiseworthy indeed but also has
dangerous tendency to promote insularity.
Events might just be passing APL by."
This attitude seems to be common

amongst APL supporters, and at

the

1984 British Logo User Group, David
Weatherby gave a very informative paper
on Logo and APL as two complementary

approaches to the use of computers in

designed, and the idea of trying to teach
explicitly about recursion contravenes the
Logo ideal. If you try to teach recursion
rather than actually doing recursion, it
easily becomes relegated to the status of

which, as with other programming languages, is the symbolism used. With APL
you cannot use most of the APL symbols

if you have a conventional keyboard,
though with soft keyboards this becomes

useless, pointless knowledge.

less of a problem. The QL system gets over

Just as Fortran taught the importance
of modularity and the avoidance of side
effects, by the lack of global variables
other than the Common block, so any
language encourages certain modes of
thought. APL encourages you to think
compactly, to think in terms of the form
of your data structures and to think in

the keyboard problem by turning most of

the strange symbols such as the Greek
lower-case to strange words such as Size,

which use the standard ASCII character
set - see page 74 for a review of an APL
version on the QL.

Logo's virtues

education.
Weatherby's position was not that APL
was the best programming language in the

parallel. APL seems to have a great potential for parallel processing because so
many APL functions are effectively

If you ignore the turtle graphics, the
most powerful aspects of Logo are list

world or the only language you should

parallel processors. You can enquire

processing, recursion and the encourage-

use, but that the advantages of APL were
underemphasised.

234 + 333

ment of systematic modes of thought.

567

Logo also offers much more. Of the

to be told

Notation

or you can enquire
234+3
On the one hand, APL is a language
to
be
also
told
which is closest to standard mathematical
567
notation, and so is particularly suited to
allow people to explore the world of symBy the second morning of the course
bolic mathematics. On the other hand, programs were being written to produce
Logo is well suited to allow people to ex- all the necessary statistics for bivariate
plore the world of concrete mathematics. correlation and regression, and simulThe upshot of the talk was that a select ations of Godel's theorem. APL is not
band of Logo users went to meet a select difficult to learn, apart from one aspect
band of APL users for a weekend at I P
Sharp. The course was organised by David

Weatherby and Chris Beatty, formerly
head of computing at Westminster City
School and now an APL consultant. Chris

Beatty had instigated the teaching of
computing at Westminster City School,
using APL as the main programming
language. The school's APL consultancy
work had become so successful that he felt
it was not possible to remain in teaching.

The biggest problem for children in
moving from Logo to APL, or for adults
moving the other way, would be changing

from the use of recursion as a control
mechanism to the use of pattern matching

and operations on vectors. This is not to
say that APL does not allow recursion,
but its style is such that recursion is conceptually, as well as computationally,
inefficient in many circumstances.
With its Al background, Logo encourages the use of recursion, although it
is often a difficult concept to teach. Logo

teaches recursion from the way

it is

PRACTICAL COMPUTING February 1985

APL on low-cost
micros

Turtle graphics should not be ignored but
weaker aspects, many Logos are very poor

when you consider the status of numbers

on a conceptual as well as a pragmatic
level. There are many confusions in Logo
concerning numbers, due to Logo's background in list processing.

APL offers a form of list processing,
but as yet is too rudimentary. APL

emphasises parallelism and encourages
systematic modes of thought, and is only
equalled by Fortran for numerical applications, which is where Logo tends to be
weaker. Logo has its own symbolism,
which is readily accessible, whereas APL
has a notation which has much in common
with mathematics.
It seems clear that APL should appear

in education, particularly at higher and
VIZ -APL - CP/M on Z-80 second
processor not yet available for the
BBC model B. Contact Acornsoft Ltd,
Betjeman House, 104 Hills Road,
Cambridge CB2 1LQ. Telephone:
(0223) 316039. CP/M available now for
the RML 380Z/480Z. Contact Inner
Product Ltd, Eagle House, 73
Clapham Common Southside, London
SW4 9DG. Telephone: 01-673 3354.
APL 68000 - Available now in ASCII or
symbolic version for the Sinclair QL.
Contact MicroAPL Ltd, Unit 1F, Nine
Elms Industrial Estate, 87 Kirting
Street, London SW8 5BP. Telephone:
01-622 0395.

more mathematical levels. This was a con-

clusion most of the Logoers had reached
by the end of their exposure.
In a final meeting at the course's conclusion it was decided that the dialogue
should be continued, and that there must
be people who were interested in computer

languages, and the implications of these
languages. I am to be the post box for any
interested in such a loose grouping. Given
that its original members are from Logo
and APL as well as from Forth, we already

have a variety of viewpoints. Any interested parties please contact me c/o
Practical Computing. Those in mathematics education may care to contact John

Wood at Micros in Schools, Open University, Milton Keynes MK7 6AA.
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DISCOUNTED PRICE OFFERS
The new SANYO 16 Bit CPU with MS-DOS operating system
MBC 550 Single 5;" floppy drive with free MS-DOS, Wordstar, Basic,

Calcstar

Our Price

£625.00

(recommended £749.00)

MBC 555 Twin 51" floppy drives with free MS-DOS, Wordstar, Basic,
Calcstar, Mailmerge, Infostar
Our Price

-

-

£845.00

(recommended £999.00)

Sanyo Monitors for above

c

£119.00
£299.00
£349.00

CRT 36 High resolution Green Screen
CRT 50 Medium resolution Colour Screen
CRT 70 High resolution Colour Screen

71.----.-:'-'111ftr'-,!tittig4

Optionals for above
MBC 232 Serial Interface Board
Sanyo 64K Plug in Memory

-,t-ti

EPSON PRINTERS

DISK DRIVES

£199.00
£229.00
£349.00
£349.00
£449.00

Epson RX-80 (T) 100cps)
Epson RX-80 (F/T) 100cps
Epson RX-100 (F/T) 100cps
Epson FX-80 160cps
Epson FX-100 (F/T) 1 60cps
Epson Interface Options
Epson RS232 OK 8143
Epson RS232 2K 8145
Epson Ribbons
Epson MX80 Ribbons
Epson MX100 Ribbons
Epson MX100 Refill

£45.00
£85.00

£29.00
£59.00
£2.99
£4.49
£2.29

£99.00
£129.00
£129.00
£159.00

Cumana CSX 100 40 Track (no PSU)
Cumana CSX 200 80 Track (no PSU)
Cumana CS 100 40 Track (with PSU)

Cumana CS 200S - 40/80
Track Switchable (with PSU)
Cumana CD 200K - 40 Track

£249.00

Dual (with PSU(

Cumana CD 400S - 80 Track

£299.00

Dual (with PSU)

Cumana CD 800S - 40/80 Track

£349.00

Dual Switchable (with PSU)
D/S 96 TPI Diskettes
(Library box of 10)

£17.50

SPECIAL PRICE
Listing Paper

on

(boxes 2000 sheets)
Plain or Music ruled 11" x 91"
Continuous Plain or Music ruled 11" x 14 1"

EPSON MX100 PRINTERS
£299.00 plus VAT

10.90
14.90

Limited Quantity
TRACKS

DESCRIPTION

Single side/Single density
Single side/Double density
Double side/Double density
Single side/Quad density
Double side/Quad density

40
40
40
80
80

Prices per box of 10 Diskettes
TRACKS/TP1 NASHUA MAXELL
SS/SD 40/48
12.70
15.45
SS/DD 40/48
13.70
DS/DD 40/48 16.20
22.80
SS/QD 80/96 17.00
21.00
DS/QD 80/96 18.70
32.25
Call for prices on 8" Diskettes

-

FUJI

WABASH

15.00
21.00

25.00

14.80
17.00
19.00
21.00
25.00

Telephone for our prices on professional software
Urgent orders - Telephone to arrange despatch
9.30am-5.30pm Monday to Saturday
All prices, plus VAT and carriage

Pe a rl
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computer
systems

62 Greenway Gardens,
Greenford,
Middlesex UB6 9TX,
England, UK.
Tel: 01-578 7247
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G. W. COMPUTERS LTD

London's West End - Nationwide overnite service - More product ranges Probably the widest selection of networks/micros/and printers
WE OFFER ONE OF THE BEST 'SYSTEM DEALS' IN THE U.K. (save 1500.00 +)
THE NEW DBMS 111.7 (series III of the world's first 'task -robot -programs')
G.W. COMPUTERS LTD - Tel: 01-631-4818

The Texas Instruments
Professional Computer.
Quite simply, the best.
Here's why.
"It I, till'

ricr.onal
onimiter.-

.T1111111111

®fir

Best graphics, with some of the sharpest displays
For your best performance and productivity, rely
available, 3 -plane graphics and 8 simultaneous colon the TI Professional Computer. Popular Comors. Best new features for the future, including our
puting has called it "the optimum personal comrevolutionary new speech technology that lets you
puter". It gives you the best internal design, so you
operate the TIPC with simple voice commands. And
can expand from PC to XT capability. Best software
best support equipment like the OMNI 800* Model
availability, with literally hundreds of packages, in850 and 855 printers. Backed by the TI worldwide
cluding the best sellers. Best keyboard, with
network of service and support. See the TI Profestypewriter arrangement and separate
sional Computer - with these and other
TEXAS
INSTRUMENTS
numeric and cursor controls.
advantages that make it quite simply, the best.
4.141

PfiOFXX1,

Copyright c 1983 Texas Instruments

r

Telephones

Telex

01.636 8210
01-631 4818

892031 TWC G.

AUTHORIZED
SALES

'OMNI 800 is a trademark ol Texas Instruments Incorporated

G.W.Computers incorporated in Boston. Mass. USA.
Grama (Winter) Ltd. 55 Bedford Court Mans, Bedford Avenuo, London WC1

***** A Perfect Pair

*****

The well known "SYSTEM DEAL" given by G.W. Computers Ltd., for the past few years is now available on a new package
deal in conjunction with Texas Instruments Professional Computers.
Not only does the Texas Instruments Professional Computer range have the best three plane high resolution colour graphics
capability, plus a revolutionary Speech Command System. It will shortly be capable of managing all your telephone calls (incoming and outgoing).

For all purchasers of a Texas computer with 10 megabyte hard disk we are giving absolutely FREE, the well known "DBMS
111.7" database package; value 295.00 as well as the new "KEY" relational database value 575.00. Our best model TI is the new

portable - high res - colour + 256-756k ram + 320k floppy + mbyte system with optional speech command.
Why not just request our latest Infor-pack' anytime on our 24 hour answerphones; then COMPARE the deal for yourself. Any
critical ability will confirm the superiority of this equipment and this 'deal' over the everyday PC's that we stock as well.
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EasyWriter II -System
EasyWriter 11 System is word processing that's easy to learn and easy
to use. Memos, reports, correspondence, even statistical documents
are letter perfect from day one. If you
can type, you can use it to lighten
your workload.
EasyWriter 11 System gives you
everything you need. It has an 88,000
word spell checker and convenient
mail -merge for reports and form

letters. They're built right in, not sold
separately. And unlike some other
programs you may see, what you
look at on the screen is exactly what
is printed.
So no matter what your office
word processing needs, EasyWriter 11
System can make the days more
productive, by carrying the load
right from the start.

aZSORCIM/IUS
MICRO SOFTWARE
A Civsaon d Correufir AssoaWre 1-dernaborW Nr

r
Special offer:
Free demo diskette
Please send me a Free Demo Diskette* so I
can preview the features and effectiveness of
System
EasyWriter
Name

Address

Tel:

Post this coupon to:
Sorcim/IUS, 10 Station Road, Watford,
Herts WD1 1EG. Tel: (0923) 46255.
Diskette is designed for use with IBM-PC or fully
compatible hardware systems.
IBM-PC is a registered trademark of International
Business Machines Corporation.

Easy Software working harder.
So rcim/IUS Products: EasyWriter 1 System, EasyWriter II System, Super Writer, Super Calc 3 ReI.2,
and other Super Calc Software, Easy Fi ler, and EasySales Pro

Circle No.142
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CT:

£
£
£

£

£
£
£
£

£

£

29.95
32.95
32.95
39.95
44.95
84.95
7.95
4.95
29.95
39.95

£ 149.95

59.95

44.95
44.95
69.95
34.95

32.95

59.00
£1099.00
£1399.00

£

£ 249.00
£ 289.00

£

£ 119.95

£

£

£
£

£ 109.95

£

Height 500KB 40/80
Height 1MB 40/48

DIABLO

£159
£199
£119
£125
£309
£282
£492

£125E115

6300
2200
2100

6100 18cps

60

£

89.00

SEND S.A.E. FOR OUR LATEST CATALOGUE.

ADM 80 F/T 80cps
ANADEX - 100% DUTY CYCLE
DP -90006 180cps 80 col
WP -6000 500cps 132 col (NLQ)
DP:6500 500cps 132 col
BROTHER

ADMATE - (Shinwa Mechanism)

PRINTERS - DOT MATRIX

RX-80 F/T 100cps
RX-100 F/T 100cps
FX-80 100cps
FX-100 F/T 160cps
LQ-1500 200c ps (NLQ)
I

OKI - MICROLINE

DRE 8925 Parallel 240cps 132 col
DRE-8850 Parallel 300LPM

NEWBURY DATA - Heavy Duty

MT -80 80cps
MT -160 160cps
MT -180 160cps (NLQ)
NEC
P1NWRITER P2(P) 80 col

MANNESMANN TALLY

L 11

GP -100 VIC 50cps

1 7,:=

5

£1519

£ 239
£ 619
£ 359
£ 365

£1355
£2055

£ 525

£

£ 3.5

£

£ 349

£ 185
£ 210
£ 339
£ 315
£ 420
£ 855

£ 269
£ 335

£ 125
£ 189

£1795
£2015

£ 789

TLX: 957547 In

rH-2100H Serial 100cps (NLQ)

TOSHIBA - 24 Wire Head

GEMINI 10X F/T 120cps 80 col
DELTA 10X F/T 160cps 80 col
RADIX 10 F/T 200cps 80 col
GEMINI 15X F/T 120cps 132 col
DELTA 15 F/T 160cps 132 col
RADIX 15 F/T 200cps 132 col
TEC
1550 Parallel
1550 Serial

STAR - One Year Guarantee!

GP -250X 50cps

£ 445 GP -100 Parallel or Serial
£ 129 GP -500A 50cps

£1229

£ 445
£ 129

OKI 82A P&S 120cps 80 col
OKI-84A 200cps
OKI-92P 160cps
495 OKI-83A 120cps
£ 199 OKI-2410P 350cps
RADIX
£ 149 10 F/T 200cps
SEIKOSHA
£ 830 GP -80 F/T

£1165
£1235
£1279

£ 865

£ 219

£1895
£1359

£ 445

£1165
£1525

£ 539
£ 539 HONEYWELL

£1045
£1045
£1429
£1429

£ 479 HR -5 Portable thermal transfer (P or S)
EP -44 Thermal transfer (KSR)
£ 315 CANON
£ 795 PW-1080 160cps(NLQ)
£ 249 PW-1156 160cps(NLQ)
£ 169 EPSON
RX-80 T 100cps

£1289

£

£ 245
£ 319
£ 549
£ 129
£ 179

59.95
9.95 REMEMBER! Even if you don't see it advertised here we can probably supply it AND FOR LESS. Problems with limited space means that
14.95 we are only able to advertise a limited range of products. Additional prices on application. Consumables, paper, ribbons etc., supplied at
19.95
exceptional prices. 24 -HOUR DELIVERY on items ex stock.
3.99
44.95 CARRIAGE WITHIN UK:
34.50 Items which may be dispatched by post (eg. peripheral cards etc.) add £2.00 per order for any order under £50.00. ORDERS EXCEEDING
19.95 £50.00 CARRIAGE FREE.
79.95 Items which must move by carrier (such as printers, monitors etc.) will be delivered within 24 -hours for a charge of £10.00
79.95 OR ALTERNATIVELY within 48-hous at a charge of £7.50.
89.95

NEC SPINWRITER
3510 Serial 35cps
3530 Parallel 35cps
7710 Serial 55cps
7730 Parallel 55cps
All brand new, boxed, with built in controller - standard power requirements Full documentation and 2010 Serial 20cps
2030 Parallel 20cps
technical details.
QUME
11/40 RO (without interface)
COMPUTERS
VDU's & MONITORS
9/45 RO full front panel
12/20 Letter Pro (S or P)20cps
APRICOT
MICROVITEC
£ 910
Fl
£ 395 9155 RO full front panel 55cps
1446-895 LI 14" HI RES
£2945
Point 7 from
£ 325 11/55 RO (without interface)
1456-653-LI 14" HI RES
£1439
Portable from
£ 500 QUEN DATA
2046 -940 -CI 20" HI RES
£1245
PC 256K + 1 x 315K + Monitor
Daisy Wheel Parallel 18cps
PHILLIPS
£1389
RICOH
PC 256K + 2 x 315K + Monitor
£
75 RP -1300S Parallel 30cps
TP 200 Green
£1529
PC 256K + 2 x 720K + Monitor
RP -1600S Parallel 4K 60cps
£2189
X1256K + 10MB + Monitor
SANYO
£ 63 FLOW RP -1600 (P or S)
DM -211240 Column Display
SIRIUS
£ 83 FLOW RP-16001BM-PC 8K
DM -8112 80 Column Display
£1645
128K + 1MB
£ 169 Elec/Mech Sheet Feeder RP -1600
DM -3125 14" NB Monitor RGB
£2845
256K + 10MB
£ 389 Tractor Unit for 1600 Models
CD -311514" HB Monitor RGB
SILVER -REED
BBC
YANJEN
MODEL £ 315
EXP-550 Parallel 12cps
£
83 Sheet Feeder for EXP 550/770
GM 1211 12" Tilt & Swivel
£ 179
COMMODORE 64
SMITH CORONA
ZENITH
£1789
COMPAQ - portable
£
79 TP-1 Paralle112cps
123E 12"
TEC
STARWR1TER
POA
KAYPRO
F10/40 Parallel 40cps
TERMINALS
SANYO
F10/55 Parallel 55cps
£ 389 EleclMech Single Sheet Feeder
£ 595
HAZELTINE Esprit -1 (fixed keyboard)
MBC 550 128K + x 160K + software
£ 689 Tractor for F10 units
QUEM QVT-103 Green 14"
£ 789
MBC 555128K + 2 x 160K + software

51" Height 1.6MB 40/80
Height 2MB 40/80
51: Height 500KB
,
31" Height 1MB
8" Full Size 1.6MB
8" ISize 1.6MB
HR 521 (Height 12.75 MB Hard Disk unformated

551:

51" Height SS/DD 160KB Apple Compatible

PRINTERS - DAISY WHEEL
BROTHER
HR -1 Parallel 16cps
HR 15 Parallel 20max
HR -25 Parallel 25cps
HR 15 Keyboard
HR -15 Sheet Feeder
HR -15 Tractor Feed Unit

630 -API 40cps
630 -API Sheet Feeder
£109 JUKI

£ 75
£ 65

£235
£349
£335
£179
£199
£115
POA

£ 162

-ADVICE

SERVICE

£ 365.00 Add 15% VAT to all prices given. Remember, VAT is also applicable on carriage at 15%. Terms CWO. DEALER ENQUIRIES WELCOME.
£ 195.00 FOREIGN enquiries if possible by telex please. However, French & German speaking staff at your disposal. MONEY BACK GUARANTEE.

£

£
£
£
£

£189
£229
£129
£335
£289
£415
£390

MULTIMATE
OPEN ACCESS
D BASE III
SUPERCALC II
SUPERCALC III
MULTIPLAN
PEACHTREE ACCOUNTS
PFS FILE
PFS REPORT

DRIVES - MEGABYTES FOR MICROPOUNDS!

FRAMEWORK
LOTUS 123
SYMPHONY
DMS-DELTA

D BASE II
FRIDAY

WORDSTAR

SOFTWARE

TEL: (0342) 24631* 313427

Replay Card
Forth Card
80 88 Card with 64K (cap.128K)
Light Pen
Graphics Table

Joystick (2 control buttons)
Joystick (self centering)
Joystick (deluxe version)
Joystick extension cord
Apple Compatible Power Supply
ASCII Encoded Keyboard with I/c mod
A/C Cooling Fan (clip on)
Speach Card

LOGO CARD

(All INTEC drive prices include interfacing, utility &
diagnostic software together with 24 -month service warranty)

INTEC 5MB HARD DRIVE
INTEC 10MB HARD DRIVE

AFD -4 Controller

Integer Basic Card
AFD -2 320KB Floppy drive
AFD -4 640KB Floppy drive

6809 Card

Music Card
Wild Card
Four Port Twin 6522 Card

8 BIT AD/DA Card (8 -channel)
12 BIT AD/DA Card
8 BIT 16 Channel AD Card
8 BIT 16 Channel AD/DA Card
CLOCK CARD (TIME 11)Card

£ 119.95

£ 169.95
£
29.95
Parallel Printer Card (Centronics)
29.95
£
Parallel Printer Card (Epson)
£
84.95
SUPER Parallel Card with manual
£ 129.95
Printer Buffer Card (64K dump)
£
79.95
Grappler Card
£
84.95
Grappler + Card
£ 149.95
Grappler + 16K Buffer
£
44.95
Communications Card
£
34.95
RS -232 Serial Interface Card
£
89.95
SUPER Serial Card with manual
£ 79.95
7710 Asynchronous Serial Interface
£
32.95
NTSC to PAL Converter + UHF Mod
£
49.95
RGB Card (TTL output)
£
49.95
RGB Card (LINEAR output)
IEEE -488 Controller, cabl, dsk & manual....£ 149.95
£
39.95
Eprom blower Card (2716,2732,2764)
NEW Eprom Blowr (2716,2732,2764,27128.£ 59.95

128k RAM Card with manual & disk
Disk Drive Controller Card
16K RAM (language)Card
80 Column Card
80 Column Card (soft control)
80 Column Card for Ile
80 Column Card for Ile with 64K RAM
80/40 Column Switch
80 Column Inverse Video Switch
Z80 CP/M Card
Z80 PLUS Card with Manual

APPLE COMPATIBLE PERIPHERALS:

CP/M Z80 -B Card with 64K RAM

56, MAPLE DRIVE, EAST GRINSTEAD, WEST SUSSEX, RHI9 3UR
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Review

SONY HIT BIT

The Sony MSX micro and peripherals seem to have been designed with serious
home use very much in mind. Ian Stobie investigates how they match up to the
non-MSX opposition.
ALL MSX home computers are essentially

alike. The problem for the companies
which make them such as Sony, Toshiba,
and Canon is how to make their particular
product stand out.
Sony's approach with its Hit -Bit
computer is to include some extra software

in ROM and offer a good range of
optional peripherals, including a neat A4
printer/plotter and a disc drive. Despite its
rather frivolous name, Sony's £299
machine is therefore one of the most
serious of the MSX computers, aimed at
the keener home user.
The initials MSX derive originally from

Microsoft Extended Basic. MSX is

a

detailed hardware and software specific-

ation worked out between a number of
Japanese consumer -electronics companies

and a local subsidiary of the American
software house Microsoft. All MSX
micros are built around the Z -80A processor with a 9918A display controller and

the AY -3-8910 sound chip. They all use
the same cassette storage format and have
identical cartridge slots; they also all come
with the same Basic in ROM.
The point of all this standardisation is
to allow machines from competing manu-

facturers to run the same software. The
original intention seems to have been to
make MSX on micros what VHS is to
video recorders. But unlike VHS video
cassettes, MSX software is not yet in very
plentiful supply.

Mainly Japanese
Apart from Spectravideo, Philips and
the Korean Goldstar, only Japanese
companies have shown much enthusiasm
for the MSX concept. All the established
home -computer manufacturers such as

The Sony HitBit and its peripherals.

feel quite good in use, though I did find
when typing at high speed that keyboard
bounce could make some keys repeat like thisss.

One MSX-compatible cartridge slot is
located above the keyboard. We had no
problem getting cartridge -based software
to run on both the Canon MSX machine

and the Sony, so in this respect at least
MSX is a technical success. The Hit -Bit
has a second cartridge slot hidden away
behind a panel at the back of the machine,

limited to having simple card -index type

data in your "personal databank", as
Sony rather too grandly describes this
piece of software. You can delete or
amend existing records, sort the records by

header or search for a particular record
containing a specified word. If you have a

printer you can print out records

in

permanent form.

CMOS RAM pack

Commodore, Atari and Acorn are sticking

to which the optional disc conveniently

to their own independent architectures.
MSX taken as a whole is in effect just
another machine in a crowded market-

connects.

When you turn the machine off you
obviously lose all your data unless you

When you first turn the machine on it
goes straight into playing any game you

save it to cassette - the Sony has a cassette
interface as well as the two cartridge slots.

place of incompatible standards.
Sony's Hit -Bit MSX computer is, like

have loaded in the cartridge slot. If the slot
is empty the Hit -Bit displays a colourful

This slow process is obviously inappropriate for things like looking up telephone
numbers or appointments, so Sony also

most products from the company, nice menu. From it you can choose Basic or
looking and well designed. Judging by the
construction it is probably reliable too. It
is inevitably very similar in appearance to
other machines observing the MSX home computer specification.
It has a full-size QWERTY-layout key-

any of the three simple programs in Sony's

built-in ROM, called Address, Schedule
and Memo.
Address, Schedule and Memo are really
just three different input screens put up by
the simple database program contained in

board, with five function keys above the the ROM. Each screen lets you enter
main block of keys and four cursor - records consisting of a one -line header
control keys laid out in a sensible pattern followed by a nine -line free -text field. The
to the right. The keys are well made and lines are 26 characters long, so you are
PRACTICAL COMPUTING February 1985

offers a battery -packed CMOS RAM pack
which fits like a software cartridge in the

cartridge slot. It costs £39.95 and has a
capacity of 4K, so with it you could hold
about 20 fully packed screenfuls in your
personal databank. At these prices the
makers of paper notebooks and record
cards have little to fear.
MSX Basic is well suited both to writing
(continued on next page)
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(continued from previous page)

games and to more practical use. Numbers
are calculated and displayed to 14 digits.
Such high precision can slow things down

T
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a lot, leading some reviewers to think
MSX Basic inherently slow. However, you
can declare your variables as integers or as
six -digit single -precision numbers, which
usually improves performance significantly, especially when using the graphics
commands.

Straightforward commands are provided for line, circle and box drawing, and
for plotting, area -filling and block

copying. Special commands control up
to 32 sprites for fast -action graphics.
Interrupt -driven commands such as On
Sprite Gosub, On Key Gosub and On
Interval Gosub help you to write fast executing code.
Sound commands resemble those of the
IBM PC Basica, where you place para-

meters in strings activated by a Play
command. I find this approach far the
simplest way of controlling the many facil-

icattliS I Crinit
Good -quality Japanese arcade games like Antarctic Adventure are available for MSX.

These machines are all really small flat-

bed plotters, based around a well -estab-

lished four -pen head mechanism. The
head has four small inch -long ballpoint
chip, which can produce three -note chords pens mounted in a rotating holder. The
over eight octaves in a variety of different same mechanism has been used in other
sound envelopes. The Hit -Bit outputs the makers' printers but Sony puts it to the
ities provided by the AY -3-8910 sound

sound through the TV set.
best use we have yet seen.
The only problem with the Basic is the
What makes the difference is the Sony
amount of memory it occupies. Of the 64K paper -transport mechanism. It seems to be
theoretically available to you only 28K can very accurate and can accept ordinary A4
be used for program lines and workspace. typing paper as well as roll paper. As you
Fortunately none of this is needed for feed the paper in from the front, face up,
mapping graphics as a separate 16K area is two wheels positioned on each side grip it
dedicated to the display. Even so, for most very tightly and pull it under the print
applications even a 48K Spectrum gives head. When you start printing, characters
you more memory to play with at the end are formed by these wheels moving the
of the day.
paper up and down while the print head

Two manuals

moves a pen of the appropriate colour
horizontally against the paper.
Different -width papers are accommo-

An infrared sensor attaches to the
computer so that you can use
the joystick from across the room.

The Sony disc drive uses the company's
The Sony normally comes with two dated very simply by repositioning the
manuals to describe this very powerful right-hand paper -transport wheel. This own 3.5in. microfloppy discs. They have a
Basic. One is an introductory manual automatically causes the printer's control high reputation for reliability and are used
apparently aimed at children. Despite software to terminate the line in the by companies such as ACT and Hewlettfrequent use of a cartoon dog called Fido, appropriate place - for example on A4 Packard. The Hit -Bit's drive comes in a
it adopts a laborious, condescending style, paper the printer will turn a text line at black metal box with a lot of large cooling
and receives an early nomination from us the 80 -character position, on 4.5in. roll holes cut in the top. A connecting cable
terminates in a very large plug which fits
as Most Dreadful Manual of 1985. On the paper at around the 40th.
Output quality is surprisingly good, into either of the Hit -Bit's cartridge plugs.
subject of For -Next loops: "If Prince
FOR can't find Princess NEXT the with none of the inky splodges we have The drive unit is single -sided, and provides
computer will be so unhappy that it will found on other similar printers. This may you with 360K of usable storage space per
display an error message. . . ." The other be simply because the Sony -supplied disc.
The disc operating system, MSX-DOS,
manual is a 192 -page MSX Basic Ref- ballpoint pens are of very good quality.

erence Manual, which we did not see.
The Hit -Bit also comes with a 24 -page
booklet about the built-in personal databank software, and each peripheral such
as printer, disc drive and joystick also has
its own manuals. Judging by the books we
saw, Sony documentation is lengthy but
not very informative.

The construction of the whole unit is very
neat, and comes with a roll holder.
You can print complicated graphics by

Sony is offering a very neat printer

specified either absolutely or relative to
the current position. The only real
problem with the Sony plotter is speed.

which plugs into the parallel interface in
the back of the Hit -Bit. What appears to

including appropriate control codes in
Print statements in a Basic program. The
printer recognises a range of control codes

resemble it closely and even runs the
Benchmarks at the same speed.

which do things like draw from a line

The disc Basic has extra instructions,
such as Format, Get, Put and Kill, and
leaves you 4K less memory free for
your programs. Rather surprisingly, the
commands do not resemble MS-DOS,

between two

points,

which

can

be

Printing at about six characters per second
its MSX machine. Sakata manufactures a normal size, it is at least 10 times slower
very similar printer, aimed at the general than a dot-matrix printer of equivalent
home -computer market, equipped with price, and so is not worth buying if you do
not need colour graphics.
both parallel and serial interfaces.
be the same unit is also sold by Toshiba for
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is integrated into an extended MSX Basic
which comes on a ROM inside the disc connector cartridge. It switches out the
usual resident ROM Basic, but appears to

the operating system

which

brought

Microsoft into the big time when IBM
adopted it for the PC.
I could find no mention in the 92 -page

MSX disc manual of the rumoured file
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compatibility with IBM data files.
Obviously we couldn't check as our IBM,
like all the rest,

has 5.25in. drives,

so whatever logical disc format MSXDOS uses there is a goss physical
incompatibility to overcome.
MSX-DOS appears to be a rather simple

operating system which falls short of
CP/M in the facilities it offers. But it
does support random-access as well as
sequential files, and much of the manual is
devoted to explaining how to write Basic
programs using them.
We had no applications software on disc
to look at. Sony is not bundling anything
with the disc and there does not yet seem to

The Canon MSX machine looks similar to the Sony and runs the same software.

Specification
CPU: eight -bit Z -80A

RAM: 64K plus 16K screen RAM
ROM: 48K containing Microsoft MSX
Basic, operating system, and Address
List, Memo and Schedule programs
Display: plugs into domestic TV or RGB
monitor: 24 lines of 32 characters. 24
lines of 40 characters, or 256- by
192 -dot graphics: both text and
graphics can be in 16 colours
Keyboard: full-size QWERTY layout with
separate cursor- and control -key
blocks and five programmable
function keys; keys generate upper
and lower case and graphic
characters
Sound: outputs through TV: Basic
supports three -note chords across
eight octaves

Interfaces: two MSX cartridge slots.
cassette I/O, parallel printer port, two
joystick ports, system expansion
edge connector
Size: 407mm. (16in.) by 254mm. (10in.);
weighs about 3kg. (61b.)
Discs: optional 360K single -sided disc drive unit, £349.95 including VAT:

uses Sony 3.5in. microfloppy discs,
which cost £30 per box of 10
Printer: optional four -pen printer/plotter,
£249.95; prints text or graphics in four
colours on to standard single -sheet
A4 paper or 4.5in. roll paper; text
printing speed is about 6cps
U.K. price: £299 including VAT for the
HB-75B computer itself
U.K. distribution: available now; Sony
(U.K.) Ltd, Sony House, South Street,
Staines, Middlesex TW18 4PF.
Telephone: Staines 61688

be any commercial MSX disc software
available in the U.K. More worrying,
however, is the general state of the MSX
software on tape and cartridge, which is
far from abundant.
Kuma seems to have the greatest
commitment to MSX, with most of its
existing catalogue, including several
serious products, transferred across to
MSX. Its offerings include Forth, a
Z-80 assembler, a casette -based word
processor, and a Prestel package and serial
car to go with it.
We looked at a dozen Japanese -written

Konami cartridges, available here from
Micro Peripherals Ltd. All were arcade
games except for one educational games
program, Monkey Academy. Though they
are

all programmed to a very high

standard, with good graphics and sound,
playing them becomes boring. The price of

£15.99 each including VAT also seems
steep.

Conclusions
The basic Sony Hit -Bit computer is

Sony's Printer will print over a variety
of paper widths including P4, and in fo
ur colours

unquestionably overpriced at £299. For
this you could get an Amstrad CPC -464
complete with monochrome monitor and

eioecteduv1'zA+1,141-nLJX/Avf !"#$%&'

change, or you could buy two Atari

CD*+,-./0123456789::<=>?@ABCDEFGHIJKLMNO
PORSTUUWXYZE\]^_'abcdefghijklmnopgrstuvw

Commodore 64 and BBC computers,

built-in cassette drive, and keep £50

800XLs at £130 each plus some good Atari
games. Other strong rivals are the

xyz{:}' gue&ata&ceeeliialtatEa6600goOf

which have more potential for serious use
and much more software available.
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The Sony printer is beautifully made
and fun to watch at work. Again the
pricing - almost £250 - can hardly be

ria(37TrEJuY08Q8030En

described as aggressive. For many people a

Benchmarks
The table shows the time in seconds to run the eight standard Basic routines see Practical Computing, January 1984. page 102. Sony's HB-75B performs
identically to other MSX machines such as the Canon and Yamaha offerings, which
also use MSX Basic version 1.0. The disc version of Basic on the Sony also
executes the Benchmark routines at identical speed. Compared to other home
micros the MSX machines appear slow, but this is partly compensated for by the
14 -digit precision of numeric variables.
Sony MSX -Z -80A
Amstrad CPC -464 - 6502
BBC Model B - 6502
Yamaha MSX - Z -80A
Spectrum -Z -80A

BM1
2.0

BM2 BM3

BM4

BM5

16.6
9.3
8.3
16.6
21.1

18.4
9.7
8.7
18.4

19.0
10.3
9.2
19.0
24.0

1.2
1.0
2.1

4.8
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6.0
3.4
3.1

6.0
8.7

20.4

BM6
31.4
19.2
13.9
31.7
55.3

BM7 BM8
44.8 216
30.4
34
21.9
52
44.9 216
80.7 253

Av.
44.3
14.8
14.8
44.3
58.5

conventional dot-matrix printer such as
the Shinwa CPA -80, available for less,
would be a better buy.
Sony's 3.5in. microfloppy discs are very

tough and have a great reputation for
reliability.

However,

£349.95 is

far

too expensive for a 360K single -sided
disc drive with a new, unestablished and
very simple operating system.

With the Hit -Bit, Sony has produced a
good-looking and probably reliable home
computer, but it costs too much. It is hard
to think of a good reason for buying it as
several of its non-MSX competitors have
far more software available for them.
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ERICSSON PC
It seems that no self-respecting electronics company is happy without an IBM
compatible in its catalogue. Robert Piper investigates Ericsson's offering.

keyboard and monitor. All three units are

manufactured by Ericsson and consequently the overall beige and brown colour
scheme is well co-ordinated with the

unusual amber/brown of the monitor.
The front of the main unit houses the
disc drives.

Either twin 5.25in. 360K

floppies or a single floppy and a 10Mbyte

hard disc are fitted, depending on the
model. Early machines were supplied with

two rather noisy Shugart floppies but
more recent models have been modified in
this respect.
To the right of the drives are the On/Off
pilot and switch. They have been
effectively camouflaged to keep the front

uncluttered, but it does seem unecessary

- even potentially disastrous - that the
switch should be on the front at all. It only
has to be used once or twice a day so the

rear panel would be a far more sensible
and safe location.

Built-in RS -232
The rear panel houses a Centronics -type

parallel port to drive printers and an
RS -232C serial port - which is an extra on

the IBM - to drive serial printers or
communications devices. The monitor
derives its power from the processor via a
special cable so only a single mains
supply is needed.
Internally the PC is well constructed.

The motherboard is located across the
base of the machine and the large power
supply, cooled by a pleasantly quiet fan,
occupies a 4in. section on the left of the
machine.

The 4.77MHz Intel 8088 processor is
located on the motherboard and there is a
spare socket for an 8087 co -processor if

you want one. Speed is not one of the
Ericsson's strong points - it runs at a

The Ericsson PC is technically very

is taking the launch of its new
IBM-compatible PC very seriously. The

similar to the IBM model, but the external

that have been shown on TV are testimony

the PC's ergonomics. Its price, however,

ERICSSON

"helping hand" baby commercials design has some useful improvements on
to that fact, although viewers may be reflects the policies adopted by other
forgiven for thinking it is nappies that are multi -nationals breaking into this market,
being promoted rather than a computer as and it is only marginally cheaper than an
the latter only makes the briefest of equivalent IBM PC.
appearances.
The sale of personal computers is a new

Ergonomics

departure for the Swedish telecommunications giant and is intended to widen its
Ericsson's interest in ergonomics is first
range of office -automation products. exemplified by the PC's impressively small
Ericsson already has a useful grounding in footprint. At 15.5in. wide by 15in. deep
computers through the wide range of the processor box's footprint is almost
computer terminals it produces for use one-third smaller than the IBM's, and the
space -saving theme is continued by the
with mainframe equipment.
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similar pace to the IBM PC. There is an 8K
ROM containing the system boot routines
and start-up diagnostics, but no IBM -style
ROM -based Basic interpreter.

The standard Ericsson PC is supplied
with a modest 128K RAM but you can
expand it to 256K by adding a plug-in
board, which occupies space in one of the

machine's six slots. The standard mono
graphics -display adaptor occupies another

slot, leaving a healthy four and a half
slots. Ericsson markets its own range of
boards, including multi -function and
high -resolution graphics units, but the PC

should be able to accept standard PC
hardware. As usual though, users are
advised to confirm suitability before
buying.
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Microsoft's GWBasic interpreter is
The monochrome monitor is an
attractive, compact unit. Brightness and included as standard on the system disc for
contrast are controlled by thumbwheels those who wish to write their own
located under the front of the 12in. anti- programs. After the Basic interpreter has
glare screen. In an attempt to reduce bulk been loaded only around 32K is left for
a conventional tilt/swivel base has not user programs instead of the 62K we have
been included. The screen can be tilted by come to expect from the IBM PC and its
adjusting the length of a rear support leg, compatibles. Ericsson says later versions
and swivelled by simply moving the have over 61K free.
monitor around. Ericsson offers a trendy
Wang -style flexible monitor support arm
as an optional extra.

Compatibility

The screen displays 80 by 25 characters

The Ericsson machine is up with the top
few as far as IBM compatibility is
concerned. Its normal -speed 8088 pro-

in amber on a brown background. The
stability of the display is excellent, and
both characters and graphics are very cessor and ultra -conventional design all
crisp. Standard graphics resolution is 640
by 200. It can be increased to 640 by 400
with an optional expansion board, though
there is not yet a great deal of software to
take advantage of this feature.

help it in this respect. Although not quite

Keyboard

Software selection should be no problem.
Virtually any of the thousands of

The keyboard is considerably smaller
than many of its competitors. Key pitch
and layout are fairly standard, but

perform equally well on the Ericsson.

Ericsson has pared off some of the wasted
plastic around the outside of the keypads.
You may miss the area below the keypads
if you are used to supporting your palms
on it while typing. Status LEDs are
included on the Num Lock and Cap Lock
keys and a separate Enter key is provided
for the numeric pad. Both £ and $ signs are
in evidence.
The Ericsson PC is supplied with MSDOS version 2.11. It contains no surprises
whatsoever, except maybe the U.K.
keyboard -configuration utility and several
batch files which instruct users on how to

create backup discs and copy the system
over on to applications packages.

on a par with the Compaq, the new
Swedish entrant offers similar levels of
compatibility to the ITT Xtra - and that
is excellent judged by any standards.

programs intended for the IBM should
Ericsson itself will be offering many

of the most popular general-purpose

packages under its own name and with its

own brand of support. This applies to
packages like Open Access and dBasell
which will be supplied with Ericsson's own
special Getting Started pack. This includes
a written tutorial to be used in conjunction

fitted as standard.

.«.
.,,
0^

3270/3770/2780/3780 mainframes. Also
supported via asynchronous communications are VT -100, TTY, PC -to -PC links
and videotex services.
It is in the area of customer support that

Ericsson intends to make its particular
mark. The Dial an Expert service is open
during working hours for hardware and
operating -system problems as well as
application software. Ericsson now runs
its own PC training centre to teach first-

time users the basics of the PC,

its

operating system and application software. Courses last from one to four days
and currently cover 24 different subjects.
Documentation also reflects Ericsson's

approach to customer support, and the
user manuals are well written and
especially suitable for first-time users. The
DOS manuals, however, are too similar to

the standard Microsoft documentation
and consequently rather clinical and
unfriendly. Handy reference guides are
also provided which outline the purpose
and syntax of each command, and at no
time is a user left in mid-air with no idea
on how to proceed to the next step.

Conclusions

Specification

The Ericsson PC is

an attractive,

compact machine with above -average
attention to detail in the increasingly

CPU: Intel 8088 running at 4.77 MHz
RAM: 128K RAM, expandable to 640K
ROM: 8K bootstrap and diagnostics
Dimensions: systems unit 390mm.
(15.4in.) x 370mm. (14.6in.) x 140mm.

important area of ergonomics.

The amber display is outstanding; the
remainder of the hardware is unexcep-

(5.4in.)

Both Centronics and RS -232 ports are

with an example data disc, a function -key
template and access to the Dial an Expert
hotline service. Ericsson's expertise in the
terminal market pays dividends here as it
is offering communications hardware and
software to enable links with IBM

Keyboard: 84 -key IBM layout, 10
function keys, LED on Num Lock and
Caps Lock
Mass storage: two 5.25in. 360K floppies,
or 10Mbyte hard and 360K floppy
Interfaces: RS -232C serial and
Centronics -style parallel
Software in price: MS-DOS version 2.11
Peripherals: 128K RAM board £254,
colour £530
Price: single -floppy, monochrome, 128K
RAM £1,667; dual -floppy,
monochrome, 256K RAM £2,129; dual floppy, colour, 256K RAM £2,417; hard
disc, monochrome, 256K RAM £3,284;

all prices exclude VAT
Supplier: Ericsson Information Systems
Ltd, Maidstone Road. Rochester, Kent
ME1 3QN. Telephone: (0634) 401721

tional with few distinguishing features.

Processing speed, on a par with the
IBM PC, lets the machine down
somewhat. The competition increasingly
uses the full 16 -bit 8086 processor running
at a higher clock speed.

Compatibility with the IBM PC is
excellent, and software should not prove

to be a problem.

The claimed levels of support set the
machine apart from much of the competition and must be both encouraging and
reassuring to potential customers.

Such hand -holding has to be paid for:
at a purchase price around 90 percent of
equivalent IBM hardware it is questionable whether the Ericsson is sufficenticing, despite

iently

those

hidden

a

extras.

Benchmarks
The standard Benharks were run with GWBasic running under MS-DOS version
2.11. All times are in seconds.

411..**0.0
^4
.7.747.411.74:

.441.4.

One of the six slots is usually occupied
by a graphics card.
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Ericsson PC - 8088
IBM PC - 8088
Olivetti M-24 - 8086

BM1

BM2

BM3

BM4 BM5 BM6 BM7 BM8

1.1

4.4
4.8
2.0

9.9
11.8
4.6

10.3
12.2
4.7

1.3

0.5

11.2
13.4
5.2

20.3
23.6
9.4

31.8
37.6
14.8

Av.

33.6

15.3

36.6

17.7
7.2

16.1
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ENTERPRISE

Fifteen months have passed since the Enterprise was announced but at last it
has arrived. Bill Bennett reports on whether it was worth waiting for.
ON THE SURFACE, the Enterprise looks like

the various keys. To the right of the

spectable system. Needless to say, the port

another toy computer, but behind those

keyboard is a green joystick, in a similar

is non-standard, though wiring a cable

deceiving toyish looks lies a brain of considerable power. Scratch that surface and
there is a micro whose specification beats
that of the MSX micros, the Commodore
64 and the Sinclair Spectrum soundly. It
holds up pretty well against more powerful

position and fulfilling a similar function to

from it to Centronics -type interface is not
a difficult matter. Enterprise Computers

opposition, like that of the BBC Micro

Perspex strip which covers a strip of paper
showing the keywords associated with the
function keys, both shifted and unshifted.
The review machine had a double -sided
paper strip; on one side is the set of

and the Commodore Plus -4 too.

At a price of £250, the Enterprise is
pitched firmly in the new middle ground
of home computing, occupying more or
less the same territory as the MSX
machines. Its paper specification is fairly
similar: Z-80 processor, 64K RAM, decent
keyboard, powerful Basic, high -resolution
graphics, and sound. But on almost every

feature, the capabilities of the Enterprise

are better than those of run-of-the-mill

the cursor keys on MSX computers. No
doubt it will break off with clumsy use,
but I found myself taking to it as easily as I

adapted to the Macintosh mouse.

Just above the function keys

is a

functions available in IS -Basic, on the
other are those functions usable from the
word processor.

Cartridge Basic
Like every other home computer, bar

supplies the necessary leads.
Ideally a software package requires no
more documentation than instructions on

how to load it. The Enterprise word processor's documentation takes up no more
than four pages of the manual. I suspect

that this is not really enough to allow
novices to make the most of the package,
though operation is fairly straightforward.
Entering the word processor from Basic
destroys anything currently in memory.

The same applies when you change the
word processor mode from the 40 -column
to the 80 -column option. The first
memory wash is acceptable, but not

the moribund Jupiter Ace, the
What lifts the Enterprise above the Enterprise uses a version of the Basic

allowing a change of screen width in the

morass of cheap home computers is the programming language. Unlike most
built-in word processor. As professional other machines, the Enterprise Basic
word processors go, the Enterprise is comes on a cartridge which slots into the
somewhat lacking. As a home word- ROM port on the left-hand side of the
processing package it is wonderful. Else- machine. However, the word processor
where on the software front, the Enter- lives in a ROM inside the main body of the

annoying.
Although the 80 -column display works
perfectly well with a television, anybody
seriously considering doing a lot of
80 -column word processing ought to

MSX machines.

only

prise is blessed with an implementation of machine.
You do not need anything in the ROM
the Basic language every bit as extended
and structured as that on the BBC Micro. socket to use the word processor. Switch
This makes the Enterprise an ideal the machine on minus the Basic cartridge,
and after the system -checking procedure
machine for learning about computers.
The Enterprise is one of the flattest you are in the word processor. Connect a

computers around. Its dark grey plastic

printer to the machine via the printer

case measures about an inch at its thickest.
Shapewise, it is a bit odd. Most micros are

socket on the rear and you have a fairly re -

shapes, but the Enterprise has very unconventional lines. How this shapes up ergo-

on MSX machines.

middle of a document can

be very

consider buying a colour monitor. The
software automatically performs wordwrap on entered text, and the functions
are triggered by a combination of one of
the function keys

together with the
Control or Alternate key, or maybe just a
function key on its own. For the most part
the functions act on a paragraph.
Copy can be altered in what amounts to

variations on a theme of squarish box The joystick is used like the cursor keys
nomically to long-term use is anybody's
guess, but over a few days' reviewing it
seemed to fit the bill admirably.
It's a pity the same cannot be said about
the keyboard. As a trained touch -typist, I

find the keys are are not sprung enough
for really fast entry of text. However,
compared to the keyboard of the
Spectrum Plus, the QL and other low-cost
machines, the Enterprise keyboard is adequate. I particularly like the clear,
uncluttered markings on the keys in a crisp
typeface. No excuses here for bashing the

wrong key. There is even a degree of
colour coding: function keys in blue there are eight of them - Stop key in red,

special keys in green, and the standard
character keys in grey.
Placed next to the keyboard of an IBM

PC or an Apricot, the Enterprise looks
surpisingly good. A great deal of attention
has been paid to the positioning and size of
72
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a Screen Editor mode. You simply move
the cursor to the position required using
the joystick. Once there, you type over the

This claim must be more of a reference

motors under computer control. This

to the expansion capability of the com-

sounds like a good idea, especially for file

offending text or delete it, or use the Insert

4Mbyte of ROM or RAM, though the

key to add some more. Nowhere are you
given any indication of the size of your
document, nor are there any clues as to

memory expansion sets are not available

how much memory you have left.

However, the 64K memory is clearly
capable of storing a sizeable amount of
text: I expect you could have a document
of up to 9,000 words, which is a lot for a
word processor that does not use discs.

Although there will be an Enterprise
disc option, there is no indication that the
word -processor software might support
discs. It can save to tape, but a tape -based

word processor

is

puter. It can in theory address up to

yet. Elsewhere, the Enterprise is well

endowed with expansion possibilities. To
the right of the machine is a hooded slot
which hides the expansion socket. It is in
fact no more than one side of the pcb with
a number of tracks extending to the edge
in the time-honoured manner.

Along the rear of the main case is the
power socket, TV output and a distinctly

non-standard monitor port. The Enterprise does not possess an on/off switch,
though there is a Reset button. The printer

no use to anyone port is again non-standard, but is easily

requiring a serious writing tool. There are
none of the sopisticated word -processor
features like block move, block delete or

even search and replace. There doesn't
even seem to be any recognition of the fact

connected to a Centronics interface. There
are two control ports. Also on the back is a
serial port and a very interesting cassette
port.

pages when they are printed out.

Non-standard

Despite the shortcomings, the word
processor is far superior to the offering

The twin control ports will initially be
used as little more than joystick ports.

included with the Commodore Plus -4. As

As such they are non-standard - they

a professional system it does not stand
much comparison with the likes of
Microsoft Word or Word Perfect, and

don't take Atari joystcks, which is a great

that documents need to be organised in

pity as that was one area at least where
different manufacturers had standardised.

handling. However, with the constantly
falling real cost of disc units, I feel that it is
unneccessary. How many people own two
cassette recorders anyway?

Stereo music - or rather sound - is
output through the cassette interface, and
it

is possible to listen to it if you have

Walkman -type headphones. Again, what
initially seems to be a good idea is not so
impressive in practice. Because the socket

is at the rear of the machine, and most
Walkmans only have a couple of feet of
headphone lead, you have to sit in an
uncomfortable crouched position to be
able to hear the sounds. What you can
hear is impressive, but even Paul
McCartney would have difficulty getting

listeners if you had to contract backache
to hear him.
Inside the case are two rather special
custom-built chips called Nick and Dave.

They sound more like presenters from
breakfast television than sophisticated
slices or silicon. Yet this pair are the real
heart of the Enterprise. A modern home
computer is a little like a medieval court:
to the outside world it doesn't matter so
much who is sitting on the throne; what
really counts is who gets to interperet the
instructions. In the land of Enterprise the

does not even come up to the much

The serial port is again non-standard.

maligned standards of WordStar. Yet

Enterprise Computers clearly decided to
cut costs by leaving everything as edge
connectors rather than supplying proper

Z -80A may be king, but Nick and Dave are

sockets.

and the stereo sound of the micro. In

In addition to the RS -423 interface which connects with relative ease to a
variety of modems, printers and plotters

many ways, these two facilities as implemented on the Enterprise represent some

those packages alone cost more than the
complete Enterprise system.
On the hardware front the Enterprise
scores a number of points over its eight -bit
rivals. I am slightly dubious about the
bold claim that the Enterprise is a

in charge of implementing policy.
Nick and Dave control the video output

kind of peak in the development of the

computer "with obsolescence built out".
Over a year ago when the machine was
first launched that didn't sound so silly,
but in the interim a number of innovative

- the same port also is used for the eight -bit home computer. Next month I

products like the Sinclair QL and the

Sockets are included so that you can

Apple Macintosh have arrived to make the
eight -bit micros look distinctly old hat.

connect two cassette recorders up to an

network. This allows up to 32 Enterprises

shall be looking at both the sound and the

to link together and will be useful if the
machine ever makes it into a classroom.

graphics, together with the highly imp-

Enterprise, both of which can have their

ressive IS -Basic.

Specification
CPU: Z -80A running at 4MHz
RAM: 64K

ROM: 32K operating system internally,
Basic comes on a separate 16K
cartridge
Keyboard: standard QWERTY layout, 69
keys plus eight function keys and a

joystick cursor control

Most of the ports are non-standard and
have been left as edge connectors
rather than proper
sockets.

Display: text modes 40 by 24 and 80 by
24; graphics up to 672 by 256, though
higher with interlacing software;
maximum of 256 colours at a time on
screen
Sound: four channels, including one of

noise; can be output in stereo
Interfaces: ROMport, expansion socket.
twin joystick ports, monitor output,
Centronics printer driver, RS -423 and

IS -Basic comes on a plugin ROM cartridge.
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network output, two cassette ports
Software in price: word processor on
ROM; IS -Basic cartridge
Dimensions: 38mm. (1.5in.) by 393mm.
(15.5in.) by 254mm. (10in.)
Price: £249.95 including VAT
Manufacturer: Enterprise Computers,
31-37 Hoxton Street, London N1 6NJ.
Telephone: 01-739 4282

API for

THE INITIALS APL stand simply for A
Programming Language. Since its first
implementation on an IBM mainframe in

the late sixties, it has gained a small
but fiercely loyal following among
programmers. It is therefore rather

surprising to learn that it was originally
developed as a purely mathematical
language. Its inventor, K E Iverson,
published his book A Programming
Language in 1962, as the result of work he

the 111..

had done as a professor at Harvard
University on ways of studying algorithms
more formally.

This formal mathematical background

is both APL's greatest strength and its
greatest weakness. It means that you can
write powerful programs in very few lines

of code. Unfortunately, until recently,
you needed to use weird and wonderful
symbols to do this, which in turn usually

meant an expensive special keyboard.

This, together with the fact the APL
listings look

like hieroglyphics,

have

limited the appeal and spread of an
otherwise attractive language.

MicroAPL's new version for the QL
may well change that. Apart from making
the language available for less than £100

on a home micro, MicroAPL has made
one of those great leaps forward that are
simply doing the obvious. Instead of the
numerous special characters required to
unlock the mysteries of APL, short and
self-explanatory keywords are used
throughout. No additional symbols are
needed, and the resulting output has a
comfortingly Basic -like look to it - see
listing 1.

Basic's strengths
The end result is an interpreted and
interactive language that offers practically

all the advantages of Basic, with many
more individual features, not to mention
fundamental advantages of design. And
all this with no loss of speed. For example,

Glyn Moody tests out a new version of this highpowered programming language, and discovers that
now it is easy for anyone to learn.
!NUMERIC INPUT UTILITY
!A<;1 2 3> ARE NUMBER, MIN AND MAX OF SUCCESSIVE FIELDS
<3>
R is *ERX ERR
take size A is(( -2 take 1,size C1size C is(A,
<4>
goto 0*index 0 eq
-10000000),100000001<;1 2,3.2 eq -1 take 1,size A>
<5>
L1:goto Ll*index 0 eq size R is,prompt,0 size prompt is El,' 7
goto L3*index not and on R in'-../ 0123456789'
<6>
<7>
goto L4*index(.on A<O>Ine size C is,exec(R ne'rtover1R ne'/')on R
<8>
R is 0 size N is
L2:goto L5*index or on D is(A<N;2>gt A<N;1>take C)or A<N;3>lt A<N;1>take C
<9>
goto L2**size C is A< -1.N is N.1;1>drop C.0 sire R is R,A<N;1>take C
<10>
<11> L3:goto L1,0 size* is *AV<14 136>,'*** INPUT NOT NUMERIC - PLEASE RETYPE **
<1>
<2>

1

:

1

*',11AV<14>

<12> L4:goto L1,0 size* is *AV<14 136>,'*** ',1,2 0 fmt+on A<;1>),' NUMBERS NEED
ED - PLEASE RETYPE ***'.11AV<14>
';A<N;2>;'
<13> L5:*AV<14 136>,'*** ';D on A<N;1>take C;* IS OUTSIDE THE RANGE
TO ';A<N;3>;' - PLEASE RETYPE ***',*AV<14>
:

goto L1
<15> ERR:goto L3*index 13 ne
defn
<16>
defn
<14>

take *LER & goto 0

Listing 1. Sample MicroAPL keyword listing.
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]

ANUMERIC INPUT UTILITY
flA[;1 2 3] ARE NUMBER, MIN AND MAX OF SUCCESSIVE FIELDS
R.DERX ERR

.0.i0=INA.(12t1,p0pC.(A,100000001,100000001[0 2,3.2.1t1,pA]
L1:-*L3.1.0*pR.,M,0031*-11,'

7

:

'

-.0.1.-A/R0../ 0123456789'
.1.4.i.(./A[;1])$pC.,1(R*1/11\(R*711/11
R.-GpN*-1

L2:.L5*LV/D...(A[N;2]>A[N;1]}C1VA[N;3]<A[NO]}C
-*L2**pC.A[-I.N*-N.1;111C,OpR.-R,A[N;1]tC
[11] L3:.L1,0p0.1DAV[14 136],1*** INPUT NOT NUMERIC - PLEASE RETYPE x''',OAV[14]
(12] L4:-.L1,0p0*-IDAV[14 136],'''' ',1,2 Of./A[0]),' NUMBERS NEEDED - PLEASE RETY
[9]
[10]

PE ***',01AV[14]

APL on the QL can invert a 20 by 20

[13] L5:DAV[14 136],'*** ';D/A[NO]}C;' IS OUTSIDE THE RANGE
A[N;3];' - PLEASE RETYPE *** ,0111,4V[ 14]

matrix in about 50 seconds, and using just
one line of code.

(14]
.L1
[15] ERR: -.L3. 113o1 }OLEG

MicroAPL's interpreter for its implementation of the language requires

[16]

about 100K. If all of this were downloaded
from Microdrive, there would be precious

little available for the workspace. So the
routines are split, with 30K resident on

are calculated to 18 significant figures and
displayed to a maximum of 15. But there

Once the interpreter is fully loaded, there

First, they can apply to lists of numbers as

saving and loading APL

3+4

and pressing Enter produces
7

Output is differentiated from input by
colour and the fact that input is indented.
The ordinary arithmetic operators

+ , - ,* and / function as in Basic; they
74

';

Listing 2. The same program in standard APL.

are a couple of important differences.

programs. Hence response times are very
fast.
Like Basic, APL is interactive. So
typing

';A[N;2];' TO

V

ROM and the remainder on cartridge.
except for

:

V

are no further accesses to Microdrives well. Thus the odd -looking
'

1

2 4 34 6 + 3 27 4 1
is perfectly legal and produces
5 31 38 7

You can even divide lists:
4 8 6/2

gives

675
The standard arithmetic operators can

also stand on their own. Thus /4

is

equivalent to the inverse function, and
produces 0.25. The operator * gives 1 if
the number that follows it is positive, 0 if
zero, and -1 if it is negative.

Various operators can act on single
numbers or lists. For

example, the

operator Max will round up a decimal.
Max 32.4563 gives 33. Similarly Min
243
The last example also indicates another 32.4563 gives 32. Like the arithmetic
important difference between APL and operators, Max and Min can stand
Basic: arithmetic operations are carried between two numbers, in which case they
return the greater and lesser of the two.
out from the right. So
More powerful is the operator On. It
2 3 1 + 8/2 2 2

gives
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You leave the directly interactive mode
operations to be performed
iteratively: in some respects it is a one - using the command Defn. Thereafter, all
word version of a Basic For loop. For lines are numbered, and their contents are
allows

example,

+ on 2453

would produce 14, which is

2+4+5+3
General operators like Max and On play

a key role in APL. One of the most
important is the operator Is. This is used

to assign numbers, lists and tables to
variables. It is the main verb of APL.
After a variable has been assigned a value,
typing that variable causes its contents to

not executed. Defn is followed by the

a is #

name of the new function - for example,
Defn Func. If the new function is to have
arguments they must be signalled in the
Defn statement: Defn Func x. The
definition that follows will use the same
variable x in its statements. Similarly, if
you wish the result of a function to be put
into a specified variable, this can be done
in the same way, as in

will display a query mark on the screen. If
a number is then entered at the keyboard,
it will be placed in the variable a.

defn z is func x

be printed. Once again, the interactive which puts the output of Func x in z. The
function definitions use lines of APL
nature of the language is apparent.
Tables are set up using the Size written in the ordinary way. A second
command. For example a 10 by 10 table of Defn is used to terminate the definition.
random numbers is generated by

Listing 1 shows a typical function listing.

a is 10 10 Size 100 rand 100
Like lists, tables can be manipulated

enters the workspace,

directly in APL. If a and b are two tables
of similar shape, then a + b calculates the
element by element sum. Tables can also
be multiplied by a scalar directly: 3*a will
give a table whose elements are each three
times the elements of a.

To multiply tables together using the
rules of matrix multiplication, there is a
special symbol: + . * . The operator

MatDiv will produce the inverse of a
matrix. The single line
+ matdiv 20 20 size 400 rand 400

The # symbol also plays an important
role in the APL language itself. It is used
to get keyboard input. Thus

Once a function has been defined, it
and remains

Generally APL lacks some of the

display facilities of more recent languages.

But MicroAPL has again sought to get

round some of

these limitations by
introducing hash commands that draw on
the QL's screen handling. For example a
range of commands of the form It CC - n,
where n is an integer from 1 to 9, allows
ink, strip and paper colours to be set. This
part of MicroAPL's software is still under
development.

Documentation

available during the current computing
session. The workspace is another key

The manuals used for this review were
final drafts, rather than actual copies that

APL. Any functions or

will go out to users. As such, they were full

variables that are defined remain in the
workspace until the machine is switched
off. In this way functions can call each
other and also use sets of data stored as
variables. Rather than file individual
functions, it is the whole workspace with
its set of associated functions and
variables that is saved. New workspaces
can be set up for different sets of

and well written. As well as a beginners'
guide to APL, which include examples
together with problems and solutions,

concept in

there are various reference sections.

There is no doubt that freed from the
shackles of an impenetrable notation,
APL emerges as a very powerful and

will invert a 20 by 20 matrix of random functions. In this way a complete program

usable language. MicroAPL seems to have
done a good job in replacing the standard
APL symbols by keywords. Further-

numbers. The + sign at the front

more, MicroAPL's implementation of a

is

can be built up from a series of small units.

another example of the single -argument Each of these can be
form of an operator. In this case it before moving on to the next section that
calls them. The editing facilities of APL
displays whatever is to the right of it.
are also geared to program development.

Decode

Matrices can be up to eight dimensional. A three-dimensional matrix
can be regarded as a cube of numbers; it is

Errors in a newly defined function
throw up a variety of error messages, some
more intelligible than others. More
usefully, the first offending line is

highlighted, and an arrow indicates the
displayed on the screen as three slices spot where the function failed. You can
through the cube of two-dimensional then list the function and proceed to edit
matrices. Higher -dimensional versions are that line. Functions are run, just as
less easy to visualise.

There are a host of other operators,
some familiar like logs, trig functions and

logic operators, and others peculiar to

variables are displayed, simply by typing
their name. But APL also allows you to
run from a particular line in a function. In
this way you can progressively debug a

APL. These include things like Decode, function without constantly having to
which allows you to convert from mixed rerun all of it.
Workspaces are saved and loaded using
number bases, such as those found with
the system commands )Save and )Load.
years, months, days and so on. So
1 52 7 24 60 60 decode 25 41 2 8 34 5
converts 25 years 41 weeks 2 days 8 hours

This family of commands, which all begin
with ), is used for general management.

34 minutes and 5 seconds to seconds. For example )Vars will give a listing of
Although such operators may seem of current variables in the workspace, and

limited use, they do allow you to access a )Fns gives the functions.
Another class of system functions
wide range of features in a compact way.
Such manipulative power would be little provides various standard lists and
use without the ability to use it in extended options for setting parameters. All of
programs. These are called functions in them begin with the hash symbol # . Thus
APL, which reflects the fact that they # A stores a list of upper-case letters; # M
work just like the built-in operators the months of the year; # PP sets the print

provided by APL. Once defined, the precision, that is the number of digits,
functions can be called and linked together in numeric output. One very useful
in other function definitions. In some command is # WA, which displays the

number of bytes remaining in the work
structured Basics, or the functions that area. For a standard QL, on power -up, it
respects they are like procedures in highly

can be defined in Forth.
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is about 29K.

keyword APL is such that programs
written in it can still be run by standard
APL packages, including those on
mainframes, and vice versa. This is
because there is a keyword translator that
sits on top of the main interpreter.

MicroAPL will also be launching a
version of APL for the QL that uses the
special character set, together with stick on labels for the keyboard. The price will
be £129.95 against the keyword version
price of £99.95.
APL represents one of the first products
simultaneously to use something like the
real power of the QL as well as offering the
serious user or professional the possibility

of advanced programming on a home
micro.

Conclusions
MicroAPL's keyword version of APL is
sensibly implemented. Printouts are no
longer indecipherable reams of obscure
symbols.

The language that emerges is fast
and almost indecently powerful. Anyone
wanting a step beyond Basic could well
find that APL is the answer.
It is unfortunate that you need to use
Microdrive cartridges. However, Micro APL is confident that its implementation
will be compatible with both floppies and
hard discs.

The documentation is full, and well
suited to beginners and old hands alike.
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SYMPHONY

While 1-2-3 remains a top seller, why should Lotus Developments want to launch
a second integrated business package? Paul Myerscough reports on the features
of the new super -spreadsheet program.
HOLLYWOOD came to Heathrow as the
U.K. micro world was introduced to Lotus

Gm 19

Live 3S

Left, Single

Cell C38

Development's Symphony in a burst of
American -style

product promotion. A

acrd processing for a microcomputer ensures that the production of
dc.,Joer,is suitable for presentation is now possible by even the most
:wept typist, since corrections are a snip !4

bank of computer co-ordinated slide

projectors beamed images of success,
invention, style and sophistication on to a
wall that eventually dissolved into a stage

Spreadsheets are now one of the standard applications.
No serious
ibusiness microcomputer manufacturer would consider launching a new
4
!machine unless it could run a spreadsheet.
I

with a live 40 -piece orchestra. The canapes
and wine that followed merely provided a
breathing space before the audience
transferred to adjoining rooms where

more than 50 IBM and Compaq

Graphics a

1,58

1968

presentation of
understood and

62
12
8

71
19

computers were available for hands-on
trials.

Data handl

Market driven
What is so special that demands a
£150,000 British launch and a £500,000
national advertising campaign? It is not
technical innovation, nor is Symphony a
brilliantly different software tool that
demands this exposure. Rather it is the
marketplace: Symphony is targeted
squarely at the spreadsheet market, said to
be currently worth $100 million.
A computer enthusiast may never meet
a spreadsheet, but for many business users
this piece of software is the only reason for

complex data. Their uses include simple
scheduling,

What If projections.
Apple's success in selling computers is

attributed to the business community's
need for VisiCalc, the first well-known
spreadsheet program. In January 1983
Lotus 1-2-3 was launched for use on the
IBM PC. It was praised for its ease of use,
a wider spread of functions that included

graphics output, a large matrix and fast
calculation. Within two months it became

the best-selling software package in the
U.S., a position it has more or less
maintained ever since.

Such obvious success has attracted
much well -funded competition. The
result has been a series of product

announcements for software that
integrates a super -spreadsheet with other
business functions. With users' needs well
identified, the successor to 1-2-3 will be
determined mostly by market pres76
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either to another microcomputer or a mini or mainframe.4
Windows let you see all of the above functions at once 14
96/66/14

11:55

Word processing takes place in a Doc window. Here window One is active; although
showing spreadsheet -type data it is also a Doc window.
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Here the same text is shown in Sheet window Main and Doc window three. Window
One is an active Form window for database work.

memory for programs, so the minimum

for data. In Symphony's case,
integration is not the combination of
separate programs, but rather the
extension of conventional spreadsheet
functions to include word -processor -like
text manipulation, file -system -like screen

320K configuration leaves little more than

masks, and commands associated with

entation, not by any software innovation.
To provide an integrated product that is
both clever and fast, programs and data

must all reside in memory at the same
time. Symphony requires around 290K of

30K
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Integrated software
graph generation and communications.
The package comes in a hard moulded
plastic container with three well -produced
manuals which together provide some 850
pages of information. One of the six discs

is a copy -protected program disc which

must be used at start-up time, but can
subsequently be replaced by a Help disc or

data disc. There are also two installation
discs, a Help disc, a tutorial disc and one
containing programs for printing graphs.

Access
Symphony's outer layer takes the form
of a program called Access, which

provides a menu allowing it to appear
integrated with two separate programs
Once the

Printgraph and Translate.

system is loaded the screen becomes a
window on to an empty spreadsheet into
which data may be typed or transferred
from disc.
There is a single working environment,

be placed on the
worksheet. Their size, shape and position
on the screen can be selected by the user,

of windows can

and any number of them displayed or
hidden. Transferring material from one
window to another is easy. The only adds a few others. As with many new
feature I missed - one that is offered by
Open Access - is the ability to lock two
windows together so that scrolling one
causes scrolling in the other.
The tutorials cover the basic operation
of each function area. The 16 15 -minute
lessons all show an example worksheet in
the top half of the screen, with
explanatory text in a window below.
Students are forced to enter specific
keystrokes to activate the functions
discussed, which is a simple and effective
method of reinforcing the lessons.

Extra capability

known as the worksheet, but you have

1-2-3 made its mark for user friendliness and powerful functions.
Symphony adds to this by improving the

four ways of looking at any area. Thus a
window is given one of the types Doc for

operating environment through global
setting sheets. For printing the worksheet

for

Symphony provides defaults for more
than 20 characteristics like page length,
margin positions and line length. These
values can be overwritten on a setting
sheet screen. The whole setting sheet is
given a name and saved, and a catalogue
of sheets is built-up to print a memo, a
spreadsheet or a letter.

word -processor

activities, Spread

spreadsheet, Graph, and Form for

a

formatted data entry and enquiry screen.
Comm provides a blank screen for
terminal emulation.

There are some restrictions on the
handling of different types of data, but the

method of operation makes it simple to
place tables, text and
other on the screen and to manipulate
them together in one worksheet. Printing

can be a little more complicated, as a
separate program is used for printing

by 8,192 cells is beyond most normal
requirements, but unlike Open Access the

sheet cannot overflow on to disc. Even
with a fully configured IBM PC and a
mostly empty worksheet, row 8,192
column 256 is unusable.

Translate
Data may be transferred from existing
files through the Translate utility, which
converts Symphony files to and from Dif
and dBase II format. It is not a completely

reliable procedure, and sometimes

requires a Reset to recover system
operation. This is a common fault, but it is

disappointing that a piece of software
designed to interface with outside files
does not check the format of the data
being read and terminate gracefully with a
useful message when a problem is
detected.

Getting around the worksheet is easy
using Symphony's full range of Tab,
Page, Scroll and Goto options. Win-

dowing helps too, as a window can be

sheet - graph,

database, print and communication - can
be catalogued and called up by name in
this way. A further five - configuration,
document, sheet, services and window -

separate table. This leads to some
interesting anomalies in the adjustment of
formulae when named ranges are

range relationships being managed as a

changed, although Lotus deserves some
credit for warning users about this.

System details

loads information from disc as required.

Symphony runs on all IBM PC micros
and compatibles with at least 320K of
memory. A version for the Apricot is
due to appear early this year. Symphony
costs £550 plus VAT and is distributed
by Lotus Develpments. Consort House,
Victoria Street. Windsor, Berkshire SL4
1EX. Telephone (0753) 840281.

Services provides a global menu conand printer

releases the maximum matrix size of 256

associated with a particular range of cells
and can be called up by name. Cell ranges
may be given names, the name and cell -

graphs.
A plastic function -key overlay shows 23
key combinations usable in many parts of
the system. Help is context sensitive and
trolling disc

are set or changed for a session, and all are
saved with the worksheet to disc.
Symphony includes all the spreadsheet
functions of 1-2-3. It extends some of the
cell -range manipulating functions and

interfacing,

and general configuration and window
management. Menu displays a list of
options that relates to the type of work in
hand.
Window management provides almost
everything you might need. Any number

The range of in-built functions for
relating cell values is fairly wide. There
are 17 maths functions, seven logic
operations, 16 string functions, five
business functions, seven statistical
functions, 11 to do with date and time. A
further 17 are concerned with table look-

ups and database functions. What If
analysis is achieved by setting up a table of
substitution values for one or two
(continued on page 79)
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Here the window Main has been hidden using one of
Symphony's simple commands.
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Graphs are easily produced on the screen from worksheet

data, though a separate program is needed to print them.
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BACKUP your troubles
in your old CLIP bag
CLIP
CP/M

Compressed Library Interchange Program
MS DOS 2.0
£95.00
PC DOS
EFFORTLESS BACKUP

CP/M-86

Backs up a Winchester
on to floppies.

Compresses text or data to

You can prepare new commands using a
question and answer routine. Then name
each command for later use: to run it, the
name is enough.
CLIP has its own menu, with seven
prepared commands. Customise the
commands if you wish, or edit the menu text
with a word processor. Or keep the standard

less than half size.

Large files can span multiple

discs.
Selective backup or retrieval, on an
inclusive or exclusive basis.
CLIP has no equal in reputation,
convenience, power or economy.
CLIP comes standard with Winchester
systems supplied by CIFER SYSTEMS,
RESEARCH MACHINES and OLYMPIA.

forms. All your housekeeping save/restore/review - by pressing two keys.

All prices excl. VAT, post free in U.K.
Most popular disc formats from stock.

KEELE CODES LTD
University of Keele, Keele, Staffordshire, U.K. Tel: (0782] 629221 Telex: 36113
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The Financial Spread Sheet for the

COMMODORE 64
A disk and cartridge based program which will answer
all your financial and number crunching questions

Spread sheet size
64 x 254 x 32 pages
Automatic formula protection
Consolidation: Easy with the

Help: Easy help screens

Printing: Flexible printing

Calc Result easy: A

32 pages available in calc
result advanced

formats out to most popular
printers.
Graph: Histogram with scroll
through feature of rows and
columns for printing

Colour: Supports full colour
down to individual cell level

IN IN En MN
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in 8 European langauges

cartridge based version is
also available at £49.95.
Return coupon for more
information on this and our
other products today!
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Integrated software
These features are adequate for most

(continued from page 77)

seriously

restrains the use of Symphony

variables involved in a master formula. On basic needs and pleasantly easy to use.
request, the system uses each of the entries Any that are missing from this part of
or entry pairs, recalculates the model and Symphony may be noticed by the

for file -based systems.
Communications software is integrated

places the solution to the formula in the
pre -allocated cell in the What If table.
Recalculation may be invoked automatically or controlled manually. Where

In

in the same manner as other features.

professional wordsmith but not by the

embedding formulae to pull in data from
circular references are detected it is elsewhere in the worksheet and by printing
possible to request a maximum of 50 through a database printing option.

iterations of recalculation. Word processing on Symphony is smooth and
efficient. Typing in a Doc window on the
worksheet provides immediate access to a

Any saving must take place within the
worksheet, where it can immediately be

With appropriate non -IBM hardware
Symphony can display up to seven colours
on one graph. To create a graph you store

anywhere in the text to control tab and
margin settings, and justification and
wordwrap characteristics of subsequent

sheet, preview the image on the screen and

manipulated by Symphony.
The macro facility offered by 1-2-3 was
regarded as a powerful bonus over
competing spreadsheets. Symphony
expands this facility by providing the now
common Learn feature. It records a set of
keystrokes entered by the user and stores

numeric data to be represented as cell

Format masks may be introduced entries in a sheet, prepare a graph setting
attach it to a named window. You then
have to store it in a format suitable for
printed output from the Printgraph

lines.

them in a special named area of the
worksheet.
Once a repetitive task is learned in this
way it can be repeated over and over just
by calling up the name of the macro. The
macro is stored in part of the sheet so it is

program.

Combinations

Ranges of cell are used for supplying
numeric values, labels and display

Key combinations can be used instead

characteristics of a graph, which may be a

of the cursor -control keys to find the pie, bar or stacked bar, line (discrete or
next/previous word, start/end of a line, XY), or a high/low open/close chart as
paragraph, or document. A Goto used to show stock -market prices.
command will reach a particular line or Integration enables spreadsheet entries
label in the text. Typing usually takes changed in one window to immediately
place in Insert mode; overtyping is affect a dependent graph displayed in
possible, but without wordwrap.
Symphony for accessing printing features.
They are embedded in the text and

are interpreted by the software at print

time to match the

quite possible to review what has been
recorded and make corrections by editing.

The macro may even be input manually,

using the encoding scheme as a sort of
programming language; Symphony has
some 30 keywords for this purpose.

another window.
A Symphony database is simply part of
a worksheet where each row is considered
a record and each cell in a row a data field.
Columns in the worksheet are given names
which become the names for fields held in

Special characters are designated by

specified printer's

Conclusions

After the fanfare of publicity, the
biggest surprise about Symphony is that it
is just another spreadsheet program.

that position in each record. The Form
window, used in database processing,

requirements. The software uses a set of
256 international characters, and on
printing does its best to reproduce what is
required. For example, the £ sign is held

up a

you can call

same way the session can be interrupted by
an incoming call. Received data is
displayed and optionally sent to a printer.

Colour display

menu of commands, including Copy,
Erase, Move, Search, Replace, Justify,
Format, Page -break and Line -marker.

mid -session

communications sheet with preset data
about modem protocol and a dial -up
number, and initiate a communications
session with a remote computer. In the

typical spreadsheet user. Personalised
form letters are created easily by

Symphony is not the world's most

.

provides a formatted display of one record
for adding, enquiring, changing or
deleting data.
As the database is actually a worksheet
the standard spreadsheet facilities are
available for field formatting and

is

calculations. Similarly, records may be

The support and training provided by
Lotus are a strong point in Symphony's

controlled from the main services menu.

sorted and selected, fields may be analysed

favour.

window where margins, start/stop page

More than one database file may be used
at a time, but the restriction that all data

1-2-3 is still the top -selling piece of

must exist in memory in the worksheet

- so why should Lotus worry?

internally by the code 163 and may be
entered by the sequence Command key, 1,

-; and if

is not represented by the

it

printer, it will print as L, backspace, =

Storing text to disc and printing it

sophisticated spreadsheet, it provides only

average word-processing power and the
database function is a little exaggerated;
some users regard the extra functions as an
obstacle in learning to use the package.

The print option has its own setting statistically and data may be reported.
numbers, page length, a single -line header
and footer, and destination may be set up.

According to the distributor Softsel,
software and Symphony is now number 3
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The Symphony Form window is a conventional database
formatted input and enquiry screen.
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FRAMEWORK
Chris Bidmead uncovers the hidden virtues of Ashton-Tate's program.

WITH ITS pull -down menus, movable

like an umbrella,

with only its ribs
showing, or with equal speed shrink to
the Framework environment bears a invisibility as one of its frames unwraps
windows, and zoom -ins and zoom -outs,

superficial likeness to the operating system itself to fill the whole screen.

of the Mac. That can hardly be a coincidence as both draw inspiration from
Smalltalk, developed by Xerox during the
1970s. But while Macintosh windows are

Better off
Powering -up Framework on the hard -

just segments of screen, in Framework disc 256K Olivetti left only about 23.5K
they have hidden depths.
All activity in Framework is carried out
in and around frames. Physically a frame
is an area of screen with a literal picture

available for data. I was actually slightly
better off using the dual -floppy version of

the same machine, as the disc driver is
smaller, and with Framework on board

frame drawn round it. It is adjustable in leaves some 30K of user memory. If you
size and movable across the territory it lies

are using Framework to run a business this

on, using the Drag and Size keys. This certainly would not be enough. Besides
territory can be another frame, creating a limiting word processing to about 4,000
nest of Chinese boxes or frames within words, with 256K you can't load the Mite
frames. Of course it can also be the
desk top - the neutral area of screen that
forms the top level of the nesting.
Frames come in several flavours,
depending upon the work you expect to be

doing in and around them. There are
word-processing

frames, spreadsheet

frames, database frames and graphics
frames, plus another one which
to in a moment. I say work is done "in and

Framework's command structure

beginning without obstructing you with
unwanted menus when you get going.
The commonest functions like dragging,
moving, copying and editing are permanently assigned to the 10 function keys,
leaving the others to be accessed by way of
the pop-up menus keyed along the top bar
of the screen. At all levels, options always
available during the run are permanently

displayed here, and can be pulled down
into Mac -like menus by hitting the Ins or
Insert key, which has ingeniously been
reinterpreted by the Framework designers
as Instruct.
All these menu options can be short-

circuited by using the Control key in
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around frames" because data can be
written into the inside of the frames, and
also on to the edge of the frame itself, for
instance in the form of a label that gives
the frame a name and identifies it to other
frames on the desk top.
But as well as a label - and this is the
real genius of Framework - the outside
edge of every frame is allowed to have its

The outline frame specifies the relationship of the other frames, which may be for

word processing, spreadsheets, databases or graphics.

comms package into Framework, or even
access all the built-in help sheets properly.
The limitation was not a serious hindrance

to exploring the essential features of
Framework as long as unwanted frames

own engine, in the shape of a formula were regularly deleted from the desk top.
hidden behind the frame label. The
From inside Framework even the
formula, which can be an entire Fred directory of disc files appears as a frame.
program, drives the frame. In the case of a Logically enough, the MS-DOS nested
graphics frame, for instance, it defines sub -directories are treated as sub -frames.
where the data to draw the graph is to The standard MS-DOS directory makes
come from and how it is to be used.
no visible distinction between files and
Frames can be strung together in a directories, but when seen through the
structure called an outline, which is itself a
special kind of frame. Outlines define the
way the Chinese boxes will nest together.
Empty outlines are created at the touch of
a couple of keys, and frames can either be

eyes of Framework the directories appear
in angle brackets and are marked on the
left-hand side with an arrow indicator, the
standard Framework sign of the presence
of a sub -frame.

slotted on to them, like presents hanging

You can enter into or exit from sub on a Christmas tree, or the individual directories very easily by using the - and
branches can be nurtured and made to + keys in the usual way, and you can fold

association with the first letter of the menu
name. Thus instead of having to hit the Ins
key and moving the cursor along the menu
bar to pull down the Numbers menu, you
can get to it directly with Control -N.

If you want right-hand justification in
the spreadsheet, for example - you can
straight into operation with the
Control -N followed by R. I would have
go

preferred the pop-up menus to appear
after a slight delay so that you could avoid

them showing up at

all

if the whole

command sequence is given quickly, but
there seemed to be no way of beating the
menus to the screen.

A spreadsheet frame is created from
scratch by pulling down the Create menu
and hitting the S key. Sensibly, the size of
spreadsheets when first created by

Framework is limited to 14 rows by 14
columns, but you can change this default

bear their own fruit. The two keys to the or unfold a directory by positioning the
right of the PC keyboard marked - and cursor key over its name and hitting
+ are used to move up and down between Return. Another Return folds it up again.

or expand the spreadsheet as you work on

To open up a new frame you simply pull

and Abacus users will be instantly at home
with the way Framework's spreadsheeting
works. Formulae are built up from
standard functions, identified by a

the levels, and you can move between
frames on the same level by using the

cursor keys.
Outlining is an example of Framework's
powerful information -hiding concept. To

imagine this feature in use picture the
Christmas tree being able to fold instantly
80

down the Create menu, select the kind of
frame you want and watch it spring to life

on the desk top. To open a frame that
already exists as a disc file is even easier.
Just put the cursor over the directory file
name and hit the Return key.

it.

Lotus 1-2-3, Perfect Calc, Supercalc

preceding @ sign, and text can be more
or less freely interspersed among the
numbers.
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Integrated software
Fred
Fred, the Frame Editing Language, is a powerful
extension of the 1-2-3 style of formulae into a complete
programming language. It allows reiterative structures,
nested procedures with parameter passing, local
variables and the full panoply of string, graphing,
numeric and sound functions. Sound functions? Oh
yes, in Framework you can write a spreadsheet that
plays tunes.
There is even a function called @run( ) which
executes external non -Fred programs direct from the
disc. Framework can therefore be used as an
integrating environment that blends Fred programs with
other routines written in more conventional languages,
the technique used in integrating the Mite
communications package.
Zooming the formula -editing line to full screen allows
over 32,000 characters to be used in writing out each
procedure. As each procedure can call others it is not
difficult to build long and powerful programs. One
shortcoming, which can be patched round, is that the
elements of Fred are all functions rather than

procedures - using the Pascal distinction.
Every keyword in the language begins with @ and is
As

with Psion's Abacus and others,

English -language cell addressing is
allowed: instead of calling a cell B5, you
can refer to it as
Jan.Distribution Costs.
Unlike Abacus, though, this facility has to
be explicitly turned on with the
!

command, and while

it

is enabled the

ordinary short co-ordinate form cannot be
used.

Hiding concept
The information -hiding concept goes
deep. When you place the cursor over a

cell with a formula in it and hit the

Formula Edit key to pull it down into the
edit line, you are doing no more than is
now standard in spreadsheets. But try
hitting the Zoom key at this point. The
screen clears, leaving only the formula
depicted in the top right-hand corner. You
can now use the whole screen to extend the
formula, add comments or perhaps extend
it

terminated by a pair of function brackets, within which
all the relevant operators, variables and constants must
nestle. Everything has to be disguised as a function,
even structuring identifiers. For example, compound
statements, built from simple statements bracketed
together in languages like Pascal with Begin ... End, in
Fred have to be constructed by wrapping them up as
parameters to a pseudo -function called @lista
As a further discouragement to using the language,
Ashton-Tate has covered it only lightly in the two volume manual supplied with the software.
Programmers who want to explore it in depth are going
to have to buy Framework, A Programmers' Reference
at a hefty $25.
But Fred has its compensations. Debugging
programs is greatly simplified by the way the system
highlights the element in a formula that has caused the
error. And if your Fred program calls a second frame
that is correctly formulated but passes it the wrong
parameters, examination of the second frame will often
show up the offending parameter. Like dBase II, Fred
gives the feeling that everything is within your reach,
even though kludges are sometimes required.

to a complete program. Using the

convention derived from assemblers, a
comment is marked off from the rest of
the line by preceding it with a semicolon.
Formulae can refer to cells outside the
current spreadsheet, provided the external
spreadsheet is present on the desk top at
the same time. If a spreadsheet at desk -top
level wants one of its cells to display the
average of a column of figures in a second

spreadsheet - called, say, Summer Sales
- it is a simple matter of writing in a
function along the lines of
@avg(Summer Sales.B2:Summer
Sales. B5)

The title of the spreadsheet has to be
repeated like this because the same syntax

allows you to define a region that lies
across a number of different spreadsheets.
This cross-referencing between spreadsheets is a

;@timer(r9iteml,@item2) => @iteml-@item2
;

;
;

timer takes two items both must he time strings hh:mm:ss.ss
returns e time string which is the difference in hh:mm:ss.ss
dih 7/84

@local(hr,min,sec,delta),
@set(hr,@value(@mid(@item1,1,2))-@value(@mid(@item2,1,2))),
@set(min,@value(@mid(@item1,4,2))-@value(0mid(@item2,4,2))),
@set(sec,@value(ftid(@item1,7,5))-@value(@mid(@item2,7,5))),
@if(sec<0, @list(@set(min,min-1),@set(sec,sec+60))),
@if(min<0, @list(@set(hr,hr-1),@set(min,min+60))),
@if(hr<0,@set(hr,hr+24)),
@set(delta,
@if(hr<10,"0","")&@inteaer(hr)&
@if(min<10,":(1",":")&@inteaer(min)&
@if(sec = 0, ":00.00",
@if(sec<1,":00",
@if(sec<10,":0",":"))&@decimal(sec,2))),
@return(delta)

Like dBase III, Framework is rich in date and time functions. They include a
function Odiffdate( ) to return the difference between two dates, but although a
spreadsheet can keep an eye on the clock with the function @time( ), raw Fred is
not able to return the difference between two times. However, one of the Fred
function libraries supplied on the utilities disc includes a program called -itimer,
which will serve as an example of Fred source code.
Fred's @ timer.

Framework, although the mechanism can
be a little long-winded when the second
spreadsheet has been tucked away in an
outline. The full path name down through
the outline is required at each end of the
reference. If the outline looks like this

menu can be applied to the creation of
formulae as well as to straightforward

3 Income

the in -memory flat -file handling familiar

3.1 Sales
3.1.1 Spring
3.1.2 Summer
3.1.3 Autumn
3.1.4 Winter

Framework amounts to little more than

from Lotus 1-2-3. It lays out a table of

records in rows and fields in columns, and
lets you sort and filter the data according
to various criteria.
.... etc
The filtering is much simpler and more
the averaging function will have to beconsistent than the 1-2-3 method of
written out as:
creating a separate Criterion Area, and fits
avg(Income.Sales.Spring.B2:Income.
in naturally with the idea of frames. The
Sales.Spri n g B5)

The Search

and Replace

functions

very powerful feature of accessed from the permanent top -line
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word processing, so complicated formulae
do not necessarily require a lot of typing.
The so-called database section of

database is a frame, and the filter - all
(continued on next page)
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Integrated software
Mite
Mite, from Mycroft Labs Inc., is a last-minute add-on to
Framework and Ashton-Tate's answer to the Lotus
Corporation's inclusion of a communications package
in Symphony. It is a menu -driven package giving a
choice of protocols to meet many needs, though not all.
It understands XOn/XOff handshaking of text files and
can transmit and receive binary files using the XModem
Ward Christiansen protocol, and one or two others. It is
not compatible with my own favourite, Move It, and
neither will it communicate with BSTAM, the old-style

comms package that is still widely used in the U.K.
Like Ascom, which it closely resembles, Mite can be
driven from command files, and provides copious onscreen help. Some of the Help pages seem to think the
package is still running under CP/M, and there is even a

command to set the user number - quite out of place
on an MS-DOS system.
The confusion between the two operating systems is
(continued from previous page)

salespeople called Jones who live in

Sutton, perhaps - is to be applied to all of
it. Go up -level to the frame title with the key and hide a formula behind it by hitting
the Formula Edit key and writing in the
command line
a and(Salesp = "Jones", Locale =
"Sutton")
Recalculate the frame, and when you next
enter the frame with the down -level + key
you will only see the filtered subset. The
whole file is still there, and you can look at
it again by evoking the Open All command
in the Frames menu.

The filtering mechanism can also be
applied to dBase files pulled in from the
disc, being used to convert the records to

Framework format and peel off the
particular subset of the file you want to
work with. But apart from reading and
writing entire files, Framework is not able
to handle disc -based data, so it does not
begin to approach the sophistication of a

true database -management system like
dBase II or Superfile.
A graph frame can be dragged and sized

like the other kind of frame, and takes
instructions from a formula embedded in
behind the title. A typical graph formula
might be something like
drawgraph(StoresSales. D2:StoreSales.

D5, #Column,#Bar"Product Types")
This particular formula means: go to a

spreadsheet called Storesales and get the
data that lies in the cells ranging between
D2 and D5; use the column tiles as labels

for the x-axis, draw a bar graph, use
Product Types as the title of the x-axis.
It is complicated, but the beginner does

not have to bother about any of this

at its worst in the system command section, which
according to the Help screen allows you to call up the
directory, copy files and so forth. The Dir facility is
flakey, and one command is confusingly described in
the Help screen as
Copy <source> = <destination>
although MS-DOS uses no = , and CP/M reverses
the order of the source and destination files. It appears
to have been removed from the software and from the
hard -copy documentation. It is all evidence of hasty
integration into the Framework package, but I came
across no bugs that seriously affected the functioning
of the system.
The documentation is top-notch, and includes a very
full discussion of the ins and outs of serial
communications, written in a non -folksy style that
makes good reading for the intelligent beginner, and

offers a quick refresher course to the old hand.

A graph can be linked to a spreadsheet
or database so that changes in the figures

are immediately reflected in the graph.

Just enter the name of the graph into
any vacant cell of the spreadsheet. Of

Ashton-Tate, Cofferidge Close, Stony
Stratford, Milton Keynes MK11 1BY.

course, both spreadsheet and graph will
have to be on the desk top at the same

Telephone: (0908) 568866.
Framework costs £495 plus VAT. It runs
on IBM PC and PC/XT systems with at
least 256K RAM. A 384K system is
recommended, and is essential for
running the tutorial and comms
packages. A version for the PC/AT is
expected in the U.K. soon.

time.

If you want the changes in the

spreadsheet or database to be reflected in
more than one graph, you simply include
the name of more than one graph in the
frame containing the original data.
Framework's word processor is not

unlike a sensible subset of Microsoft's
Word, except that the zoom facility gives
you more room to see what you are doing,
with fewer fixed menu lines cluttering up

Framework is the use you can make of the
Outline facility. Anything from some

straightforward way, but for print
formatting and features like headers and
footers you need to resort to Fred
formulae.

out in outline form and developed holistically. The patchwork stays firmly
together while you shift the patches
around as you please. The patches need

The comparison with Word is prompted
by the way both word processors can dart
about between quite different chunks of

not all be text. In building a report you can

text laid on the desk top. I far prefer
Framework's approach to word pro-

databases

cessing as it is easier to understand and

Conclusions

sketchy ideas for a short report to the
the screen. Screen editing works in a grand design of your next novel can be laid

more consistent, quite apart from the
flexibility you can introduce with Fred.
One tiny feature illustrates this. When
you switch the text -entry mode from Insert
to Overtype, Framework is one of the few
word processors that fulfils your intuitive
expectation that the destructive backspace
should overwrite characters with spaces as
it moves to the left. Some word processors
simply delete characters at this juncture,
dragging the text to the left to fill the gap,
which makes sense in Insert mode but not

because the graph -drawing menu pulled

in Overwrite mode. Microsoft's Word

down from the main menu line writes

locks out the destructive backspace as an
illegal key when in Overwrite mode.

these formulae automatically in response
to some simple switch settings. The graph
created in the frame is a low -resolution
representation, but can be blown up to full
colour if the hardware allows simply by

hitting the Zoom button. Graph frames

cannot be adjusted manually. You have to

change the formula or go back to the
graph -creation menu and start afresh.
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System details

WordStar users are in for a pleasant

use outlining to hold together a motley
collection of graphs, spreadsheets
and written commentary.

Framework

is a

powerful, revolu-

tionary way of tackling the problem of
handling a variety of different processes
and data types on an IBM -style micro. To
call it merely an integrated package sells it

short, but Ashton-Tate marketeers are
wary of frightening you off.
Framework aims to blur the distinction
between using an application package and
writing programs, and provides a smooth
upward path for casual users who wants to
take more power into their hands.
Because it is memory -bound Framework really needs a machine with beefedup RAM to use its full talents. It will come

surprise. The cursor remembers its column

into its own on the next generation of

when you move it vertically over the

virtual -memory micros.

screen. It hugs the text, moving to the left

The manuals look good, but there are a

when short lines are encountered, but number of irritating and sometimes misunlike WordStar reverts to its original leading misprints.
column when longer lines permit.
At around £500 Framework is very
The big feature of word processing with

good value for money.
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Printers perform
as brilliantly in
Black &White

Canon
PW1080A - 80 col,
160cps NLQ (pictured)
PW1156 - 156 col,
160cps NLQ printer
FROM

£399*

as they do

in vivid

Canon
coati

PJ1080A

-7 COLOUR
37cps INK JET
FOR
BO UT

£599*

`'

1

If you are looking for a top of the range, fully featured printer at
an affordable price, then you need look no further than the CANON
PW range NLQ matrix printers and the PJ1080A ink jet printer.
CANON, World Leaders in photocopier and camera technology,
have applied their exciting skills in producing these two new printers.

Canon

PW1080A/PW1156A
High speed matrix performance, combined with Near Letter
Quality (NLQ) printing, the CANON PW series provides the
ultimate in printing requirements, all at an affordable price. With
a print speed of up to 160 cps, the PW series has a number of salient
features including high res. graphics. With a choice of platen widths
from 10" (PW1080A) to 17" (PW1156A), their Epson and IBM
compatibility make them easy to hook-up to virtually any
computer.

See them at your local Dealers - Join the Canon League - We will
help you look good on paper.

Circle No. 177

canon

PJ1080A
If you have the task of impressing people, then you must look
good on paper and the CANON PJ can do just that. With its

ability to print in 7 vivid colours, the CANON PJ is ideal for
use with Lotus Symphony running on IBM P.C.'s.
Needless to say the PJ is suitable for a wide range of micros,
including the B.B.C. even more impressive, it will print onto
overhead projection film, all at a very quiet 37 cps.
IBM is a registered trade mark of IBM (UK).

Micro
Peripherals lid

'THE POWER BEHIND THE PRINTED WORD'
INTEC UNIT 3. HASSOCKS WOOD, WADE ROAD,
33
BASINGSTOKE, HANTS. ENGLAND, RG24 ONE.
Telephone: BASINGSTOKE (02561 473232 (32 lines).
Telex: 859669 MICROP G Facsimile: 0256 461570
Full 12 months warranty - RRP ex. VAT.

)

PRINTERS

ACORN

(

DOT MATRIX

BBC MICROCOMPUTER SYSTEM

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

All printers have centronic parallel interface unless otherwise
stated. All printers have hi-res dot addressable graphic mode.
Please send SAE for full details.

DEALER ENQUIRIES ARE WELCOMED

EPSON

FX80 160CPS 10" wide friction & pin feed
FX100 160 CPS 15" wide friction & tractor feed
RX80 F/T 100 CPS 10" wide friction & tractor feed
RX80 100 CPS 10" wide tractor feed
RX100 F/T 100 CPS friction & tractor feed
8143 RS 23 Interface for FX and RX printers
8148 RS 232 Interface with 2K buffer x on x off
Ribbon Cartridge for RX80 FX80 & MX80
Ribbon Cartridge for FX100 & MX100

£347
£499
£239
£199
£385
£39
£60
£5
£7

+ VAT £399
+ VAT £574
+ VAT £275
+ VAT £229
+ VAT £443

+ VAT £45
+ VAT £69
+ VAT £6
+ VAT £8

STAR
Gemini 10X120 CPS 10" wide friction & tractor feed
Gemini 15X120 CPS 15" wide friction & tractor feed
Gemini Ribbon

£200 + VAT £229
£295 + VAT £339
£3

Acorn
Electron

+ VAT

£3

SEIKOSHA
BP 420 designed for the business world, 420CPS in
draft mode, 110CPS in NLQ mode.
£1095 + VAT £1259

Free

Cassette
Recorder
with
every Electron
plus
5 software
titles

£199 INC
VAT
APPROVED ECONET SERVICE CENTRE
WE STOCK A LARGE RANGE OF SOFTWARE FOR
BBC MICRO INCLUDING ACORNSOFT, BBC
SOFTWARE, LONGMANS SOFTWARE, PLEASE
SEND LARGE STAMPED ADDRESSED ENVELOPE
FOR FULL DETAILS.

SMITH
CORONA
Fastext 80: 80 col, 80CPS. Friction feed standard
£149 + VAT £171

TAXAN KAGA
160CPS 10" wide 27CPS NLQ 24 x 16 matrix
160CPS 15" wide 27CPS NLQ 24 x 16 matrix

RHHTER

£269 + VAT £310
£349 + VAT £401

CANON
PW1080A
160CPS NLQ
mode, 27CPS, 10"

wide friction &
tractor feed
£299 + VAT £344

COMPUTER

PW1156A
160CPS NLQ

mode, 15" wide
friction & tractor

OFTILJP

feed

£379 + VAT £436

COLOUR PRINTERS

Seikosha GP700A 7 colour 50CPS printer
Canon PJ1080A 7 colour 40CPS ink jot printer

£299 + VAT £344
£391 + VAT £449

I

DAISYWHEEL
JUKI 6100/1 PRINT
20 CPS Bi-Directional Logic seeking 10 12 15 CP1
+ PS spacing 2K buffer best selling Daisywheel
Singer sheet feeder unit
Tractor Unit
RS 232 Interface
Spare Daisywheel

BROTHER HR -15

13 CPS Bi-directional 10, 12, 15 CP1 + PS
Keyboard Unit
Single Sheet Feeder Unit
Tractor Unit

QUENDATA

£324 + VAT £373
£182 + VAT £209
£95 + VAT £109
£52 + VAT £59
£14 + VAT £16

28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K.
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G

DISC

100% BBC COMPATIBLE MITSUBISHI AND
TEAC SLIMLINE DISK DRIVES

£344 + VAT £395
£139 + VAT £159
£217 + VAT £249
£95 + VAT £109
£217 + VAT £250

20 CPS Unidirectional 10 12 15 CP1

All our printers have 1 year warranty

)

MONITORS
PHILIPS

7001 High Res Green Screen with sond input
£65 + VAT £75

MICROVITEC CUB
1431

MS 14" RGB Normal Res Colour
£173 + VAT £199

1451 MS 14" RGB Medium Res Colour

GM1211

GM1211 18 MHZ High Res Monochrome

Monitor with tilt and swivel stand available in
green or amber etched antiglare screen
(please specifycolour £86 + VAT £99

1441

MS 14"

£251 + VAT Ens

RGB High Res Colour
£417 + VAT £479

MICROVITEC FOR OL
1451

14" Medium Res Colour. Specially

designed tor SinclairQL

SANYO
DM8112 12" Green screen
18MHZ Hi- Res
£86 + VAT £99
DM2112

12"

Green

screen 15MHZ
£66 + VAT £75

£239 + VAT £275

MITSUBISHI
High

Res Monochrome etched antiglare

green screen IBM/BBC Compatible

£86 + VAT £99

These drives are supplied ready cased with all the necessary
cables formatting program and User Guide
There are some very useful utilities included on formating disc
e.g.

* DISASSEMBLER: This is 6502 machine code disassembler
* DUP: To copy and rename a file on disc
* FORMAT: Forrnating progam for 40 & 80 tracks
FREE: This utility provides a disk usage analysis
* MDUMP: Enables you to display and modify any part of
BBC memory
* MERGE: Merge a number of text files into one file
RELOCATE: Downloads a basic program to &E00
* SDUMP: Screen dump for EPSON In all graphic modes
* VERIFY: Verifies every sector on a disk
* MENU: A flexible menu program
Circle No. 149

)

PRODUCTS
£348 + VAT
£409 + VAT
£389 + VAT
£450 + VAT
£86 + VAT
£312 + VAT
£347 + VAT
£173 + VAT
£327 + VAT
£282 + VAT
£52 + VAT
£115 + VAT
£196 + VAT
£30 + VAT
£103 + VAT
£70 + VAT
£20 + VAT
£30 + VAT
£17 + VAT

BBC Microcomputer Model B
BBC Mod B - disk interface
BBC Mod B - Econet interface
BBC Mod B - disk and Econet interfaces
BBC Compatible 100K disk drive
BBC Compatible dual 800K disk drive
Acorn Z80
Acorn 6502 Second Processor

Acorn Bit stick
Acorn IEE Interface
Acorn Electron plus 1 interface
BBC Prestel Adaptor
BBC Telext receiver (Aug)
BBC cassette recorder and lead
Disk interface kit (free fitting)
Mod A to Mod B upgrade kit

Fitting charge for A to B upgrade kit
16K memory upgrade kit
Games paddles
User Guide
Advanced User Guide
Econet Guide
Econet interface (free fitting)
Speech interface (free fitting)
BBC disk manual - formating disk
Parallel printer cable
BBC word processor (view)

£399
£469
£447
£517
£99
£359
£399
£199
£375
£325
£60
£132
£225
£35
£118
£80
£23
£34
£19

£10
£12.95

+ VAT
+ VAT
+ VAT

£52 + VAT

TELEPHONE ORDERS DEALER ORDERS -.
EXPORT ENQUIRIES--.
TECHNICAL SUPPORT
ACCOUNTS
.
.
LITERATURE REQUEST.

-. CARON ANDREWS

- ..
.

JULIA ALLUM
MOHAMAD EDIB
ALAN LAFFOLEY
JULIE AMBLER

_. JOHN MAULE

Disc Drives, High Res Monitor, fast

(160cps) Dot Matrix Printer, Wordstar
Wordprocessor, Calcstar Spreadsheet

Program, complete integrated

Accounts package consisting of Sales
Ledger, Purchase Ledger, Nominal
Ledger, Invoicing, Stock Control,
Payroll and mailing list.
Complete turnkey system at an
unbelievable price.
Delivered Only
£1495 + VAT £1719

Delivered and Installed plus

day

£1595 + VAT £1834

£69
£54
£34

"Portable Executive Computer" 16 Bit Micro. 256K RAM up to 1.44 megabytes
flopy disk storage. 31" Sony disks. Portable brief case styling. Modem with auto
dialler (optional) hard disk optional. Vast software library (compatible with Sirius

£11

1).

£59

Apricot with Double Drive, Monitor and Free Printer

As above but with 10MB Winchester Drive and Single 315K Drive plus
Superwriter, Supercalc and FREE JUKI 6100 Printer
£2995 + VAT £3444
EXT
202
210
209

SANYO PROFESSIONAL COMPUTER
SANYO 550

SANYO 555

16 Bit Micro 128K RAM expandable to Sanyo MBC555 128K double drive and
256K. Single or Double Disk drive built free software including Wordstar,
in full colour graphics (640 x 200 pixels Calcstar, Int orstar, Datastar etc.
in 8 colours) IBM compatible. Free
£999 + VAT £1149
software. Sanyo MBC 550 128K RAM
SANYO
555-360
single drive and free software including
As 555 but with 2 x 360K Drives
Wordstar and Calcstar
£1249 + VAT £1436
£749 + VAT £862

201

207
211
201

ORDERING INFORMATION

We accept official orders from UK Government and Education
establishments. Carriage is £2.50 + VAT (UK only) for normal

SANYO 550-2
SANYO 555-730
As 550 but with Dual Drive 2 x 160K As 555 but with 2 x 730K Drives
£849 + VAT £976
£1299 + VAT £1494
SANYO 550.360

delivery. If express delivery is required please add £8.00 + VAT per
parcel. We accept telephone orders on Barclay and Access card
please ring (0279) 443521 (10 lines) all cheques made payable to
-AKHTER INSTRUMENTS".

N.B. All prices are subject to change without notice
and are rounded up to the nearest pound

As 550 but with 2 x 360K Drives

OPENING HOURS: MON-FRI 9am-6.300m. SAT 10am-5Dm.

As 550 but with 2 x 730K Drives

£999 + VAT £1149

SANYO 550.730
£1049 + VAT £1206

We welcome callers, no parking problems.

SANYO SYSTEMS INCLUDE
FREE HIGH RES GREEN
MONITOR

(WORD PROCESSING)

DRIVES

COMPLETE SYSTEMS FROM £650 + VAT

Single drive 100K40 trks single sided

£86 + VAT

Dual drive 200K 40 trks single sided

£164 + VAT £189

BBC 1: BBC Micro Model B, View (or
Wordwise) Wordprocessor, Quendata
20 CPS Daisywheel Printer, High Res
Green Monitor, Cassette Recorder plus

Single drive 200K 40 trks double sided

£138 + VAT £159

cables

Dual drive 400K 40 trks double sided

£260 + VAT £299

Single drive 400K 80 trks double sided

£152 + VAT £175

Single drive 400K 40 80 trks
switchable DS

£1790 + VAT £2059

APRICOT XI

YOUR CONTACT AT AKHTER
Tel: 0279 443521 (12 lines)
HAMAYUN MUGHAL

Processor 128K RAM, 2X730K Floppy

APRICOT PC

£60 + VAT

DEALER/BULK ENQUIRIES ....

COMPLETE BUSINESS PACKAGE
This system is based on 16 Bit 80881

training

£ 7.50
£47
£30
£10

BUSINESS
SYSTEMS

£99

Dual drive 800K 80 trks double sided

£155 + VAT £179
£303 + VAT £349

Dual drive 800K 40 80 trks
switchable DS

£312 + VAT £359

Dual Drive 800K 40 80 trks + PSU
+ built in monitor stand

£373 + VAT £429

All above drives are low power slimline (0 3 A typ
at + 12v and 0 4 at + 5v per drive) Normally extra
power supply is not required. The BBC Computer

10 cassettes and all the necessary
£650 + VAT = £747.50

BBC 2: BBC Micro Model B + Disk

Interface, View (or Wordwise)

SAN 1: Sanyo MBC 550 Series 16 Bit
Microcomputer, 128K Ram, Dual 160K
drives (2 x 160K), High Res Graphics
(600 x 200 pixels in 8 colours), JUKI
6100 Daisywheel Printer, High Res
Green Monitor, 1 Box of 10 discs,
Wordstar Wordprocessor, Calcstar
spreadsheet and all the necessary
£1175 + VAT = £1351.25
cables
SAN 2: Same as SAN 1 but with Dual

Wordprocessor, 100K Disk Drive, High
Res Green Monitor, Quendata 20 CPS 360K Drives (2 x 360K)
£1345 + VAT = £1546.75
Daisywheel Printer, 1 Box of Disks and
SAN 3: Same as SAN 1 but with Dual
all the necessary cables
720K
Drives
£799 + VAT = £918.85
£1395 + VAT = £1604.25
SAN 4: Sanyo MBC 555 Series 16 Bit
BBC 3: Same as System BBC2 but with Microcomputer, 128K Ram, Dual 160K
400K Drive
Drives (2 x 160K), High Res Graphics
£875 + VAT = £1006.25 (600 x 200 pixels in 8 colours) JUKI 6100
BBC 4:Same as System BBC 2 but with
400K Drive and JUKI 6100 Daisywheel
Printer
£975 + VAT = £1121.25.

Daisywheel Printer, High Res Green
Monitor, 1 Box of 10 discs, Wordstar,
Wordprocessor, Calcstar spreadsheet,

Mailmerge,

Spellstar (dictionary),

Datastar (database), Reportstar plus all
the necessary cables
£1295 + VAT = £1489.25.
BBC 5: BBC Model B + Disk Interface,

View (or Wordwise) Wordprocessor, SAN 5: Same as SAN 4 but with Dual

drive (IT IS NOT DESIGNED TO DRIVE INTERNAL

800K Dual Disk Drive (Mitsubishi), High 360K Drives
£1475 + VAT = £1696.25
Res Green Monitor, JUKI 6100
Daisywheel Printer, 1 Box (10) of 80 SAN 6: Same as SAN 4 but with
Track DS discs and all necessary Dual 730K Drives
£1525 + VAT = £1753.75
£1145 + VAT = £1316.75.
cables

ROM BOARD)

If you require High Res Colour Monitor instead of High Res

power supply is designed to drive to low power

Green Monitor in Sanyo Systems please add £320 +

SS DD disketts (10 Box)
DS DD disketts (10 Box)

£18 + VAT £20
£23 + VAT £26

VAT = £368 to the above prices.

128K RAM Upgrade for all above Sanyo systems
(makes a total of 256K RAM) £150 + VAT
= £172.50 including fitting.

Talk amongst

yourselves
Roger Cullis samples comms in the classroom.

THERE ARE two main reasons for networking microcomputers: users may wish
to communicate with one another or they
may wish to share common resources. In
schools, while funds raised by parent teacher associations and the local
education authority usually provide an
adequate number of computers to meet

480Z disc -drive unit

0
0

e000
T -piece

T -piece

500 terminator

Guest 480Z

the needs of a class, they definitely will not
stretch to supply a disc drive and a printer
for each work station. So the need to econ-

omise provides the main motivation for
linking computers together. The ability to
download software from a remote
computer is also becoming increasingly
important with the advent of free bulletin
boards or centralised resources.

Guest 480Z

Host 480Z

0

e O.
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0

5012 terminator
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Research Machines was the first British
Guest 480Z
computer company to serve the education
Guest 480Z
Typical cabling scheme for a shared disc system.
market. As part of a planned upgrade path
which leads the user from a single
computer to a full network system, it has resources required become available. provides a true multi -tasking environment
A typical network may include up to 16 through with the users gain disc and
designed a system to link a group of up to
16 of its 480Z microcomputers to a shared 480Z computers, a hard -disc unit, twin spooled printer access. The system permits
disc system. In this arrangement the host floppy drives and a printer. In addition, up to 16 users to have simultaneous read
computer has the disc unit connected each computer on the network may have and write access to the same physical file
normally while the other computers are its own individual silicon disc in the form by providing physical record locking.
guests and are linked to the host machine of a block of RAM configured to behave Each user can have access to up to 32
like a floppy disc and capable of giving separate files, subject to the constraint
by way of a coaxial cable.
The key to the system's operation is a extremely rapid storage and retrieval, or a that a maximum of 255 files may be open
at any time on the network as a whole.
transceiver interface which connects each local floppy -disc drive.
In the Chain network, each computer
Booting the network is a simple
computer to the coaxial cable by way of an
optical isolator. The transceiver copes has a network interface of the type operation. The system is powered up and
with multiple access by providing carrier required for the SDS. The computers are Reset pressed. Stations may be logged on
sensing with collision detection. It is a joined together by means of 50 ohm individually by typing N at each computer,

high-speed system in which serial data coaxial cable. With standard cable the

transmission takes place at approximately
0.8 Mbits per second.

RML Chain
The Chain network is a high-speed LAN
developed from the Zilog Z -Net. Research
Machines has developed an operat-

ing system by configuring the multiuser and networking versions of CP/M.
This approach provides

a processor -

independent multi -drop bus network with
a layered architecture that permits

or the network server may download a

common program to a group of users.
Since Chain is a CP/M-based system, it
while low -loss cable permits this to be
extended to 1.2km. The run consists of follows the well -established CP/M file
individual cables looped from computer to structure and uses familiar utilities like
computer. They are coupled using Stat and Pip. An additional feature
standard BNC connectors and T -pieces. provided by the network is a sysem of up
to 16 user numbers for grouping files.
Terminators are attached to the ends.
The heart of the system is a network Thus all the files used by the physics
server. There are three options: twin department might be classified user 8 and
double -density minifloppies, twin quad - those used for school administration user
density minifloppies and twin double - 3. Communal files are held under user 0.
density 8in. floppies, each offering
A great strength of CP/M is the wealth
maximum length of the network is 300m.

successively greater storage capacity. The

of business software which runs under the

centralised resource sharing. The hardware is the same as the hardware used in

network server also supports up to four system. Research Machines has recognised
20Mbyte hard -disc units, giving ample this and has ported a large number of
program space for a typical educational major packages over to the 480Z system.

the shared -disc system, and it is expected

establishment.

The network server runs MP/M 2.1
upgraded to Chain when the extra which is interfaced with CP/Net. It
that a shared -disc system, SDS, will be
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It also appreciates that the pockets of
educational users are not as deep as those

of business users and has negotiated
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LANs
special prices so that its customers are able

to take advantage of these resources. For
example, WordStar, Multiplan, Cis Cobol
and Fortran 80 are among the packages
supplied bundled with a Chain Network,
while special educational versions of Sage
Accounts and dBase II are available at a
fraction of the price of their commerical
counterparts.
RML has also extended its system to

satisfy a variety of specialist technical
requirements. Typical of these is the
Superdraft VI professional drafting software and the Pluto high -resolution
graphics board with a palette of over 16
million colours. In combination with the
Chain network, packages like this permit
very sophisticated teaching to be carried
out at a realistic cost.

than four. Level 2 is for larger groups and
requires a 6502 second processor at the file
server. Level 3 is a hard -disc based system

computing with

and is intended for networks requiring a
large amount of storage capacity. Econet
Bridge permits a number of Econets to be
connected together.
On the individual microcomputers,

within a village. The main computer

Econet is set up as a filing system with the

all

of the school's

activities. The school is a collection of
buildings occupying a large rural site
installation is in a small outbuilding with
two rooms, one of which houses the file
servers and servicing facilities.
There are two main networks linked by
an Econet Bridge. One network is served

software in paged ROM. There are two
supported versions in circulation. The
original version was an 8K NFS 3.34,
which has recently been superseded by a
combined disc and network filing system

by an Acorn hard -disc system with

which incorporates DGS 1.0 and NFS 3.4.

BBC Micros.

Felsted School in Essex provides an
excellent example of how the power of

The teacher's work station can monitor
and display a list of the files most recently

networking may be harnessed to integrate

(continued on next page)

standard Acorn software, and the other is
supported by a Nascom 20Mbyte hard disc
with file server software. The computer studies classroom houses about 20 linked

Econet
Acorn's answer to sharing peripherals
and linking computers is Econet. Each
BBC Micro requires a suitable interface
for which provision is made on the
motherboard although this is not supplied
as a standard item. The interface is based

on the Motorola 68B54 advanced data link controller chip and each computer
possesses a block of links which can be
pre-set to its own unique binary-coded
station -identity code. One computer is
designated at the file server and is
connected to a disc system which acts as a
backup store. Another computer is

designated as printer server, although in
larger networks there may be more than
one.

Computers on the network are linked
together with simple twisted -pair cable
having four conductors and an earthed
shield. Up to 254 computers can be linked

on each Econet. The network is in the
form of a single unbranched bus with a
terminator box at each end. Five -pin DIN
sockets are used at the computer
connecting nodes and a short connecting
cable is supplied with each Econetequipped computer.
A clock box is attached to the bus at a
convenient point, usually at the mid -point

to minimise the distance to the remotest
station. To simplify the task of wiring,
Acorn supplies ready -wired harnesses for
small installations, although for the classroom environment it is advisable to have a

more permanent installation. The clock
rate for the network, which is selected by
means of links on the clock box printed
circuit board, depends on the length of the
connecting cables. The maximum length is

500m. corresponding to a clock rate of
76kHz. For a length of less than 100m. the

clock rate can be increased to 300kHz.
Speed of communication is directly
dependent on the clock rate.
Two levels of Econet have been
available for some time and two further

Felsted School (above) is
linked by an Econet system.
Right: The school's computer
room.
Below: The system main
menu.

Telsec School i=onet S stem Menu

Change to net 1

Antolini
listing
Blue, Book listing

Chemistry Department
Edit a Noticeboard Area
Geography Department

Log in to another directory area
Music programs
Moticeboard
Micro Viewdata
Converse
Teletext
Viewdata
Workshops stock control
Business studies
NET 2 CIMTERMAL,
Nascom-WFS
Press the key for the one you want
(ESCAPE to exit, BREAK to raistart)

enhancements have recently been announced. Level
is intended for small
groups of computers, ideally not more
1
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(continued from previous page)

updated bulletin boards and have replaced

built into the MCP filing -system ROM

accessed by each of the pupils' work
stations so the teacher knows what

the traditional noticeboard. A time -clock
display in the top line helps to ensure that
they are frequently consulted, while the
messages are abbreviated to permit them
to be read while walking past.
A teletext expansion unit is linked into
one of the networks making available a

permits any work station to carry out these
functions.

wide range of broadcast news and
software. Electronic mail messages can be

protocols. Many of the commands are

sent from each work station to the file

Am and

the school site. There are a further 20 or so

for subsequent retrieval. Large
databases contain lists of former and

*Notify, while the remainder such as

computers in different locations although

current pupils. The technology depart-

in other classrooms there are usually

ment has computerised its stock control.

no more than two computers. Some
computers are on trolleys and can be

Word-processing facilities - Wordwise
and/or View - are available on selected

plugged in as required. One remote
building which has not yet been linked into

computers but they are ROM -based.

program each student is working on. The

teacher can break into the program or
transfer it to their own machine for modi-

fication or correction. The entire class
may be working on the same program or
they may be working individually on any
file to which the file server permits them
access.

Network wiring extends over most of

the main system has its own network of
three computers served by a floppy -disc
drive. Another building which is isolated
by a public road is about to be integrated

server

Torchnet

by either an infrared optical link or a

integral feature of all Torch computers
and BBC expansion units from the

British Telecom dedicated line.

ZEP-80

second -processor

card

In other subject areas computers are

upwards. It requires the presence of a

used for group teaching with a single BBC

standard Econet interface on each
machine and a clock and terminators on
the network wiring. Unlike the Acorn Z-80
version of Econet, which treats the
network as if it were an additional CP/M
drive, Torchnet possesses all the
commands and facilities of Econet.
However, it does not require dedicated file

Micro driving a large monitor display
in each classroom. The geography and
chemistry departments, in particular, have
large suites of programs stored on the file
servers.

The computer system also serves the
school in other ways. Monitors located in
strategic places serve as frequently

Press 'Esc

e"

servers or printer drivers. The firmware

tea finish

14:50:24

The Amcon E -Net is a hard -disc based
system which uses Econet interfaces and

identical to Econet commands, such as *I
*Access; others have Econet
analogues such as *Tell instead of

*Park are unique to E -Net.
E -Net is under the control of a system

manager who performs housekeeping
functions such as assigning new users to
the system and altering the disc allocation
of current users. It permits the sharing of a
disc system by a large number of users.

Those who need to save programs are

Torchnet is a variant of Econet and is an

Z-80

E -Net

allocated disc space and a user number.

Control of the network itself is under
of a file server, Eddie.

the control

However, since Eddie is preconfigured, it

is feasible to place the disc system in a
so that the system
manager is not required to be physically
present at all times that the network is in

locked cupboard

operation. Typically Eddie will be configured for up to 2,047 users with a largest
single -user space of 1Mbyte. The upper

limits cannot easily be altered once the
system is running, but higher values can be
allocated before any users are assigned.

There is a need to communicate with
other computer systems of types which
may not support the specialised protocols

developed for use within the networks.
Commstar is an example of commu-

ury rojec s x ibition unSunday
Carol Service Readers to Chapel at start
of Friday Break (for 5 minutes)
MAUDER,EADY,VINTEN,CHARLEWOOD,AXON: see
JCAE 1.30 Fridam CJCAE's St

nications

software

which

converts

a

computer into an intelligent terminal to
exchange data with other computers by
way of an RS -232 serial interface. As it is

intended for the BBC Micro, it is ROM based.

REFTIIIMMINgortifflerm
LYI PLAY, MEETING IN OALTON,4.I5 TODAY
for all actorswactresses etc. CJC
LAST CHORAL SOC:THURS 6.15.
FANTASY GAMING THIS FRIDAY,8.45,0REDA
ROOM .ALL. AD/1.0 EQUIPMENT WELCOMED,

At Felsted, electronic noticeboard displays (above) are networked to monitors
strategically placed around the school.

Commstar
Commstar operates in two alternative
In terminal mode it can be

modes.

configured in a variety of ways either
by menu -driven commands from the
keyboard or by specific emulations loaded

from disc. There is also a Prestel mode
using the teletext character set and Prestel
communications protocols.

In terminal mode, data may be trans-

ferred byte by byte in chat format, or
whole files may be sent in 128 -byte blocks

using Ward Christiensen protocols and
handshaking. This permits Commstar to
form the basis of simple shared resource
system as files can be received from or

transmitted to a remote computer for
printing or saving to disc.
A Commstar-equipped computer can
communicate with others either by means

of a direct connection or by way of a
modem and the public telephone network.
It provides a cost-effective way to access
free bulletin boards and Prestel.
rn
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Symbiotic Computer Systems
has been at the forefront in the
development of mass
storage and networking
products over the past three \:\\\0:
years designing and
manufacturing systems to
enable the full range of Apple
microcomputers to form a
business facility, powerful
enough to rival many minicomputers on the market.
Symbfile - Symbiotic's Winchester hard disk system
can now be used with both the Macintosh and the Apple//c as well as
the Apple II range. The Symbfile is available in capacities up to 42
megabytes - enough space to store about 25 thousand pages of data!
which can be accessed at extremely high speeds and contained on
much larger volumes than even the highest
capacity floppy disks.
Symbnet - the Symbiotic tree and branch
local area network, allows up to 127 computers
to access one Symbfile. Symbnet is one of the
few commercially available network systems
that uses fibre optic technology. Fibre optic
cable is unaffected by electrical
interference and can run up to
9 Km between stations with no
degradation of signal and can
now also be used with low cost
twisted pair cables for distances
up to 30 metres. This allows the user
to mix both fibre optic and twisted pair cable to suit their exact
requirements, providing one of the most cost effective and noise
immune systems available.
Symbstore - is the answer to secure back up; it utilizes
inexpensive cassettes each capable of holding 10.5 Megabytes of data,
that can be used quickly and efficiently to stream a complete Symbfile
image to tape. The full range of Symbiotic products are also available
on the BBC Micro.
The Symbiotic group of Companies distribute their products
through a wide network of dealers covering virtually the whole of
western Europe.

SYMBIOTIC

COMPUTER SYSTEMS LIMITED

as
For more details contact
one of the following Symbiotic group companies Symbiotic Computer Systems Ltd

Duroma House, 32 Elmwood Road, Croydon, Surrey CR9 2TX, England.
Tel: 01-683 1137 (PBX) Telex: 928202 SYMPLC

Symbiotic Computer Systems (Benelux) Keizersgracht 26, 5611. GD. Eindhoven, Netherlands. Tel: 040 456055
Symbiotic Computer Systems France
2 Rue Henri Chevreau, 75020 Paris, France. Tel: 349 06 80
PO Box 354, 0. Tryggvassons 4, 7000 Trondheim, Norway. Tel: 07 53 20 27
Symbiotic Computer Systems NS
Symbiotic Computer Systems Inc
PO Box 1431, Fairfield CT 06430, USA. Tel: 203 374 5910
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Control where you want it
The Remodi Manufacturing Control System can direct your company
to more efficient inventory and programme control.
The following integrated modules are now available.
Bill of Material
Materials Requirements Planning
Goods Receiving
Inventory Management
Purchasing
Stores Control
Inventory Accounting

Remodi Manufacturing Software

Please send me further details
of the Remodi Manufacturing Control System.
Name

Position

Company
Address

The Retnodi Manufacturing Control System will run on microcomputers
operating under MS-DOS, TURBOdos, CP/M, CP/M86, MP/M and
MP/M86. S100 BUS or Local Area Networks are suitable for installation.

For more information on Remodi, please return the coupon.
Dealer and Agent enquiries are welcome.

Telephone

Remodi Ltd., Rothesay House, Rothesay Place, Glenrothes, Fife, KY7 6PW.
Telex: 728239. FAX: 751196.

50

PC2/85

Tel. 0592 759317.
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How much persuasion do you need
to buy a world beating business computeil
New 80286 Super Micro with
Massive Memory and
Networking as Standard
Incorporating Intel's new IAPX 286 high
performance chip, up to 6 Megabytes of main
memory 256K of disk cache buffering, multiuser and Ethernet networking facilities as
standard - Sprite is a fully developed business
machine packed with state of the art
technology.

CCP/M86 and IBM PC AT

Compatible
Sprite was designed specifically to support
concurrent and multi-user processing. The
next generation of increasingly sophisticated,
faster, more productive software packages
will demand more computer memory and
processing power. Sprite will run these new
programmes effortlessly, under concurrent
CP/M86 with PC mode or Xenix for IBM PC
AT compatibility

1 Years Free Maintenance

Technical Specification
6MHZ 80286 Main Processor
2 to 18 users
512K to 6Mb main memory (no wait state)
21 to 140 Mb 51/4" Winchester disk
790K Floppy (IBM PC compatible)
256K byte intelligent cache buffer
80287 Arithmetic co -processor option
Ethernet controller as standard with'Cheapernet '
IBM PC compatible colour graphics option
4 RS232 ports with synchronous & modem support
3 parallel ports, centronics compatible
Intelligent 8 port RS232 expansion option
S100 and IBM PC bus compatible
Digital research multi-user CCP/M86 with PC mode,
windows, GSX and DR -NET
Microsoft Xenix (for IBM PC/AT compatibility)

In the unlikely event of your Sprite breaking
down, our free maintenance contract
guarantees an engineer at your site within
24 hours.

Based on Proven Technology
Sprite has been developed by Jarogate, a
leading force in the specialist computer
market. Clients include: Marconi, Duracell,
Vauxhall and other leading names.
Companies not easily persuaded.

Excellence at an Ordinary Price
Starting at £4,995 Sprite costs no more than
its rather ordinary rivals, it's just technically
far superior. We're confident that a

demonstration will provide all the
persuasion you need to make the right
decision.Compare Sprite's performance,
price and support package with anything
else. Then decide. For further details return
the coupon now or telephone: 01 671 6321.

1

rI'd like to know more about Sprite: (tick as appropriate)
Please arrange a demonstration 0 Please send me more information
Please send me your dealer pack
Title

Name
I

I

Company
Address

I

I
Tel:

PC2/85

I

Return to Jarogate Ltd., 197-213 Lyham Road, Brixton, London SW2 SPY.
Tel: 01 671 6321 Telex: 8950094

I

dtgad o$its tuna
All software products described are covered by trademarks of the companies of origin.
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Speed freaks
Boris Allan argues that the standard Benchmarks bear little relation to a
machine's real performance, and suggests some alternatives.
A SET OF eight Benchmarks is used in many

microcomputer magazines, including
Practical Computing. Benchmarks 1 to 7
originally appeared in the American
magazine Kilobaud, while Benchmark 8

was devised by John Coll and

first

appeared in Personal Computer World.
These Benchmarks are written in Basic, a
language rarely used nowadays in serious

applications. Speed is the only criterion
they use, so other important aspects such
as numerical accuracy are ignored.
Table 1 shows examples of Benchmarks

The geometric means GI and G2
correlate perfectly with each other since
scaling has no effect on geometric means.
It is the relative speeds and times which are
of most interest, so the geometric mean is
the one to choose, even when averaging all
eight tests. However, it is not clear that it is
necessarily useful to take an average of all
eight.
Computer F is slowest of the six

machines tested, as measured by the
geometric mean, but is the fourth slowest

as measured by the arithmetic mean. What

7 and 8 of the standard set. The third has happened to F is almost the opposite
timing, labelled BM8/2, is produced by
taking 1/10th of the eighth Benchmark,
and corresponds to the original form of
Benchmark 8. The numbers in parentheses

are the rankings of the values for the

to the experience of C, which is third on

the geometric mean, but fifth on the
overall average.

The correlation between the orderings
GI /G2 and Av. is about 0.7, which is high

but not perfect; a perfect correlation
would be 1.0. So the question arises
whether the use of a greater number of
tests assist in the validity of the mean
Benchmarks.
Given that you are interested in relative
sizes, you could use the logarithms on the
Benchmark times. In a preliminary investigation of the Benchmarks I calculated the
standard Pearson interval correlations
between the logarithms of the timings for
the eight Benchmarks taken over a sample
of 10 computers.
Using the standard correlation measure,
the result of the correlation analysis

showed clearly that Benchmarks 2 to 7
were strongly intercorrelated, with all
correlations being 0.97 or greater. BM1
was less highly correlated with the other

Benchmarks BM7 and BM8.
From these two sets of figures, different
averages can be computed. M1 is the arithmetic mean of BM7 and BM8/1; M2 is the
arithmetic mean of BM7 and BM8/2. G1

and G2 are the corresponding geometric
means, and Av. is the overall average or
arithmetic mean calculated over all eight
Benchmarks in the standard set. The
numbers in parentheses give the rankings
of the various values.

C;$

OC)

CIii2:1

The Spearman rank correlation between

-1-C)

BM7 and BM8 is approximately - 0.8,
indicating substantial disparity between
the rankings on the two Benchmarks for
this small selection. This disparity is
shown clearly by computers C and F, at
opposing ends of the two Benchmarks.
The means MI and M2 show the effects
of the negative correlation of the
two Benchmarks. The rank correlation
between M1 and M2 is about 0.1, which is

rather suspicious because the means are
composed of the same two elements, albeit
with slightly differing weightings. The fact
that the second mean, M2, is rank
correlated at about 0.8 with the average of
all Benchmarks, Av., suggests that Av. deemphasises BM8 and accentuates the BM7
type of Benchmark.
Computer
A

BM7
28.0(3)

B

21.9(1 ,-_-)

C
E

42.4(6)
30.4(4)
37.4(5)

F

21.9(1 =)

D

BM8/1
27.0(2)
38.5(5)
20.7(1)
34.3(4)
30.0(3)
52.0(6)

Figure

BM8/2
2.7
3.9
2.1

3.4

3.0
5.2

Scattergram plot of the logarithm of BM7
(y-axis) against the logarithm of BM8.

M1

M2

G1

G2

Av.

27.5(1)
30.2(2)
31.6(3)
32.3(4)
33.7(5)
37.0(6)

15.4(3)
12.9(1)
22.3(6)
16.9(4)
20.2(5)
13.6(2)

27.5(1)
29.0(2)
29.6(3)
32.3(4)
33.5(5)
33.7(6)

8.7(1)
9.2(2)
9.4(3)
10.2(4)
10.6(5)
10.7(6)

13.3(2)
12.5(1)
15.6(5)
14.7(3)
16.8(6)
14.8(4)

Table 1.
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Benchmarks
Benchmark results

Benchmark 7.
:300

400
430
500
510
520
530
535
540
600
700
800
820

PRINT "S"
= 0
DIM M(5)
K = K + 1
f

A = ks:/2*3 + 4 - 5

GOSUS 820
FOR L=1 TO S
M(L) = A
NEXT L
IF K

1000 THEN 500

PRINT "E"
END
RETURN

300
400
500
530
540
550
600
700
800

PRINT "S"
K = 0
K = K +
1

A =
8 = LOG(X)
C = SIN(K)
IF K < 1.W0 THEN 500
PRINT E.
END

L7

L8

LM

L.Av.

15.0

1.46

2.71

2.08

1.25

15.0
16.7
14.8
14.8
14.3
26.5

13.9
13.0
15.9

2.71

2.63
2.56
2.77
2.78
2.89
2.48

2.67
2.69
2.73
2.74
2.78
2.88

1.96
1.99
1.96
1.97
2.00
2.38

23.9
29.7
25.5
28.0
21.9 +
42.4
30.4
37.4
21.9 +
38.8

26.0
23.7
29.0
27.0
38.5
20.7
34.3
30.0
52.0
29.8
29.0
35.0
34.0
36.9
36.9
51.0
38.5

3.26
3.17
3.37
3.30
3.65
3.03
3.54
3.40
3.95
3.39
3.37
3.56
3.53

3.22
3.28
3.30

2.43
2.58

3.31

2.59
2.53
2.75
2.69
2.82
2.69
2.84
2.85
2.80
2.82
2.87
2.87
2.83

4.3 +

FAST

IBM PC/AT
OEM Orion
Olivetti M-24
Olivetti M-21
Wang PC
Olivetti M-20

Advance 86
Seiko 8600 (S)
Zenith Z-110

LSI Octopus
Sinclair QL
Amstrad CPC -464
IBM PC

Acorn BBC B
DEC Rainbow
ACT Sirius
ACT Apricot

40.1

happens to be the shortest in execution

Logica Vitesse

time and so is more susceptible to errors in
timing.

RML 480Z

34.5
35.5
37.6
37.6
29.5 +
39.5
39.5
44.9
33.1 +

Tatung Einstein

34.5 +

1, 3 and 4, but this correlation was no

SLOW
Sharp MZ-700
Seiko 8600 (T)

32.0 +

more than 0.81. Thus there seem to be two

Apple Ile

groups of Benchmarks: the first consists
of Benchmarks
to 7 and the second
group contains only Benchmark 8.

Epson PX-8

Benchmarks from 2 to 7, but even then the
smallest correlation was 0.87. BM1

The remaining Benchmark, BM8, was
most highly correlated with Benchmarks

1

So, effectively, using Benchmarks 1 to 7

is a waste of time. Of course, there are
slight variations,

but they are trivial.

Averaging all eight Benchmarks in effect
adds seven examples of one type of Bench-

Canon AS -100C

Compaq
IBM PPC
Kaypro 10

Apricot Fl
DG The One

Commodore 16/Plus-4
Commodore 64
Sharp MZ-5600
Tandy Color
VERY SLOW
Yamaha YIS-503

mark to only one example of the other

Oric Atmos
Spectravideo

weightings are shown in the differences

Epson HX-20
ZX Spectrum
Tandy 100

type. The effects of such changes in
between M I and M2.

If you wish to discriminate between
computers, you do not need to measure
almost the same thing in seven different
ways, once is enough. To discriminate you
need to examine BM8 and one of the other
seven Benchmarks. I chose BM7 because it

16.1

18.0
12.0

2.82
2.69
2.69
2.66
3.28

MEDIUM

HP 150

Benchmark 8.

BM8

BM7

VERY FAST
HP 200/16

39.1

35.0
50.7
49.5

3.17
3.39
3.24
3.33
3.09
3.75
3.41

3.62
3.09
3.66
3.69
3.54
3.57
3.63
3.63
3.38
3.68
3.68
3.80
3.50
3.54

45.6 +
45.7 +
61.0 +
51.6 +
53.8 +
51.1 +

82.0
47.8
100.6
105.3
88.0
116.0
115.2
132.6

3.47
4.10
3.82
3.82

44.9 +
69.2 +
45.2 +
101.0 +
80.7 +
63.6 +

216.0
140.0
236.0
132.0
253.0
323.0

3.80
4.24

60.5

4.11

3.94
3.99
3.93

3.81

4.62
4.39
4.15

3.61
3.61

3.93
3.65
3.67
3.56
3.93
3.90
4.41

3.87
4.61

4.66
4.48
4.75
4.75
4.89

5.38
4.94
5.46
4.88
5.53
5.78

3.37
3.39
3.47
3.51

3.52
3.53
3.53
3.55
3.55
3.62
3.62
3.66
3.66
3.67
3.68

2.71

2.91

3.72

2.93
2.99
2.98
2.93

3.94
3.98
4.22
4.24
4.29
4.35
4.37

3.00
3.29
3.47
3.47
3.47
3.53
3.53

4.41

3.61

4.59
4.59
4.64
4.75
4.96
4.97

3.80
3.79
3.82
3.94
4.07

3.71

4.21

procedure which consisted of plotting

The geometric mean of BM7 is 33.8s.
lower case os at about the correct row and and for BM8 is 46.8s. so on average BM8
column position as given by the logarithm takes 1.384 times longer than BM7. As
of the timing. BM7 is plotted on the y-axis BM8 is inherently longer, to compare BM7

is slower and therefore more accurately and BM8 on the x-axis. Some of the and BM8 you need to divide the BM8
measured, and of all the Benchmarks is computers were so close in timing that the timings by 1.384, to see which takes longer
least correlated with BM8.
os were superimposed. The o at the for any particular computer. To calculate
I took 42 sets of Benchmarks, noted the
calculated overall average where one was
given, and calculated the average where
there was none. The two values for Benchmarks 7 and 8 were entered on my list. The
next stage was to convert the timings to
logarithms, and to plot the resulting
bivariate distribution.
Figure
shows the scattergram that
is produced by a very approximate
1
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bottom left is the HP Series 200 Model 16,
a very fast machine.

The Pearson correlation between the
logarithms of the two Benchmarks is 0.73,
which is a middling but not high figure for
two measures of performance. The
arithmetic means of the logarithms of the

one value to sum up the two Benchmarks,
you use the geometric mean because you
need not bother with any resealing, since
relativities are preserved.
Table 2 gives the results for the
computers investigated. The six computers used were chosen because they are

Benchmarks are indicated by a + on the consecutive machines from the list of
graph, and correspond to the geometric medium -speed computers. When the six
means of the raw timings.
(continued on next page)
93

Benchmarks
(continued from previous page)

are examined within the context of the
surrounding machines it is clear that
both the Octopus and the BBC model B
are extremely fast compared to their
neighbours on BM7, but both are rather

gives a value of 0.93 for LM, and 0.57 for
L.Av.
The next interesting question concerns
the way in which BM7 and BM8 differ in
style. Given two computers using the same

or equivalent microprocessors, say the

translator. Most of the slower computers,
for which BM7 was relatively speedy in

execution, are in the older mould. The
very slow group contains two CMOS
computers, the. Epson HX-20 and Tandy
100, the 6502 -based Oric Atmos, and the

slow on BM8.

Intel 8086 on the OEM Orion or the Sharp

Z -80A Yamaha YIS-503 and Spectravideo

seen that their relative ranking is higher
than that from LM. In fact, the Octopus
becomes the second fastest computer in
the medium group on L.Av. as compared

language translator is organised.

now being provided, even the concept of

Basic variants

increasingly procedural.

If the relative orderings of the two MZ-5600, it is possible for there to be a MSX machines and the Z -80A Spectrum.
computers on L.Av. is studied, it can be wide disparity in the way in which a Given the variations in the forms of Basic

to fifth fastest on LM, and the BBC model
B moves from ninth fastest on LM to fifth

fastest on L.Av. The reason for

this

disparity is that the machine is faster on
BM7 than on BM8, indicated by the +
appended to the BM7 timing. Generally
the Benchmarks are biased towards the
kinds of features tested by BM7, and so
the Benchmarks as a whole are biased in
favour of the slower machines, which do
relatively badly on BM8.
The timing for BM8 is so strange for the
HP Series 200 Model 16 that I suspect that

it should be 1.5s. rather than 15s. The
microprocessor for the HP is the Motorola
68000, and the Sinclair QL runs BM8 in
20.7s. on a 68008; consequently the time

for the HP 200/16 must almost certainly
be wrong.
Discounting the HP, only two machines

It is

BM7 is out of place: new Basics are
BM8 seems to be more important for

often difficult to compare two

versions of the same language because of
the difference in facilities provided, and

often such aspects are not touched by
standard Benchmarks treated as a whole.

However, one version of Basic might
be faster than the other because of
differences related to the efficiency of the
organisation of the system in general, and

of the language translator in particular.
This is probably reason why the timings of
the Orion and the MZ-5600 differ so.

The efficiency of BBC Basic is well
known, and this has enabled the BBC
outperform its microprocessor. All other computers using the
6502 are counted either as slow or as very
slow. In the early days of microcomputers
with roughly equivalent processors and a
model

to

B

heavy reliance on Basic the original
in the top half of the table are relatively Kilobaud Benchmarks made sense because
faster at executing BM7. Substituting the they were designed to investigate the
value of 1.5s. for BM8 on the HP 200/16 efficiency of the organisation of the Basic
ON -SITE DEMONSTRATIONS
Available for many software packages in the
ManchesterlSheffieldlNottinghamIDerby area.
For other areas please call.

PEGASUS ACCOUNTING
Regarded by many accoduntants as the very
best accounting software available. Pegasus
comprises eight modules, most of which will
operate alone or will work together in a totally
integrated system. We have professional staff,

in London and the Midlands, fully trained to
install and support Pegasus. Prices and details
on request.

The new generation of software from AshtonTate. Each program is available at £325

COMPUTER -AIDED DESIGN
As specialist consultants in this field we can
supply either software only or a total system
configuration with full support. We are supplier
of AUTOCAD, DOODLE and a number of other

CAD packages. The productivity benefits of
CAD are enormous - the cost of a system is
almost certainly much less than you would
expect. In most cases our clients have found a

system pays for itself within 3 to 12 months!

COMPUTER BOOKS
We sell a range of over 200 books. Included in

the titles we sell are: "Getting to know your
Apricot" f 12.95. "Framework: Programmer's
Reference" £18.50. "MSDOS User's Guide"
£11.05. Please ask for a copy of our booklist.

Ignoring the suspect time for the HP

200/16, the M-20 is the fastest computer
on BM8, so it is difficult to understand
why it is so slow on BM7.
It seems that BM8, which is sadly deemphasised by the standard Benchmarks,
is

the relevant Benchmark for modern

computers whereas the other Benchmarks
are best fitted for older styles of computer
such as MSX.

Buy from TriSoft Ltd., the specialist software company,
formed by microcomputer consultants.
* Over 400 leading software packages (inc. Apple)
* Independent advice in making your choice
* Professional staff + network of consultants
* Most formats. All programs latest versions
SPECIAL OFFERS

DBASE II £239
£275

APRICOTISIRIUSICOMPAQ
range of computers sold: please telephone.

NORTH STAR DIMENSION
only 100% PC -compatible multi-user,
multi -processing system currently available.
Will accept up to 12 work stations and runs all
IBM "off -the -shelf" software. Tremendously
cost-effective as compared to IBM PC
networks; up to 60MB central storage. Entrylevel, 2 screen configuration with 15MB
central storage - only £5875.
The

WORDSTAR PROFESSIONAL
List

Price
SYMPHONY

695
550

OPEN ACCESS
QUICKCODE
SUPERCALC III

450
200
295

DATAPLOT ,

195

INFOSTAR
MULTIPLAN
MS WORD
WORDCRAFT
VOLKSWR DEL.
MULTIMATE
SPELLBINDER
FASTPLAN II
PLANSTAR
CARDBOX
RESCUE
MILESTONE

295
179
300
425
295
350
320
525
495
195

295
250

Our
Price
495
429
325
149
199
155
218
135
239
359
199

229
249
395
375
169
229
179

SAGE PAYROLL
DMS DELTA 2
DR C COMPILER
DR ASSEM. -i- TOOLS
DISPLAY MANAGER
MS PASCAL
VISICALC
STATPACK
DGRAPH
DR DRAW
GRAPH PLAN
BSTAM
CROSSTALK XVI
MOVE IT
THE LAST ONE
OMNIS 2
SUPERSORT
FILE TRANSFER

Lot

Pace

Our
Price

195

139

495

375
218

275
155
375
250
207
345
200
232
220
145
140
90
330
295
145
95

SUPERCALC II f145
PSION XCHANGE

119
299
199
165
299
145
179
175
110
119
79
245
235
106
79

Now, for the first time, you can buy a modular

suite of programs that individually represent
the latest state of development in word
processing,

data

management,

financial

planning and graphics. Linked together they
form an integrated software system that
allows you to switch instantly between
various tasks and to exchange information
between

programs. This
exciting new
software development from the British
company Psion is priced at:

SAGE ACCOUNTS £259
The new updated version (1.5) featuring many of the enhancements at only
£259 (reduced from £375). Please telephone or write for details of all other Sage
Accounting products and our Sage training programme.
All prices exclude V.A.T. POST FREE on orders over £150. If you see any of these
products advertised at a lower price we will improve upon that offer in most cases.
Please phone or write for our comprehensive price list.
DEALER AND CONSULTANT ENQUIRIES WELCOME

sataorrittra

INDEPENDENT MAIL ORDER DISTRIBUTORS OF QUALITY SOFTWARE

Castle House, Lea, Matlock, Derbyshire DE4 5GL. Telephone: 062 984 383/719
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there is only one Z-8000 computer, the
Olivetti M-20, which uses the Z-8001.

BEST UK SOFTWARE PRICES?

SAGE PLUS

FRAMEWORKIDIBASE III

the faster computers. Most of the work in
the routine is taken up with the evaluation
of series, processor -intensive work which
optimises on hardware arithmetic. There
are two main aspects to this Benchmark:
the speed of the processor and the quality
of the coding of the series evaluations.
Apart from that most superior of chips
the 68000, there are those who argue that
the Zilog Z-8000 series of chips are very
fast in operation. In the list of computers

£495
Individual

£399
module

prices are

available

on

request. Psion Xchange is currently available
on IBM, Apricot and Sirius.

LOTUS 1.2.3

f279

The famous package combining spreadsheet,
graphics and information management.
Originally only available on IBM/DEC. Now also
available on the

APRICOT and SIRIUS
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"The Sanyo MK SS

repiesents the best
value for monevon

the market toda "

Ritt

BUSINESS
PACKAGES FROM
ICARUS The Sanyo MBC 555 forms an

integral part of two comprehensive business packages
designed by Icarus to provide everything you need to
computerise your business, including full accounting
and word processing facilities.

The Icarus Business Package
Sanyo MBC 555 with
FREE SOFTWARE

Monochrome screen
Sage Accounts:

integrated sales,
purchase and nominal
ledger software

MBC 555
Sanyo's 16 BIT small business
micro with twin 51/4" floppy disk

drives and a bundle of top
quality business software (worth
around £1000) absolutely free.

£999.:.r

80 character/

%VI

Box of disks
Box of paper

MS-DOS CALCSTAR

second dot matrix
printer*

Printer cable

SOFTWARE
BASIC

16 BIT 8088 CPU

INFOSTAR

with powerful MS-DOS

MAILMERGE
WORDSTAR

operating system
128K RAM expandable to 640K

The Icarus Business Package

Centronics compatible parallel

Everything above, but with a letter quality
daisy wheel printer, instead of the dot matrix
to provide top quality Wordstar word
processing.

printer port

Optional high resolution green
phosphor or colour monitor

*illustrated

MBC 550 £749

aka

+ VAT

Offers all the above features with
single 51/4" floppy disk drive.

"
I

FREE SOFTWARE

MS-DOS WORDSTAR
BASIC CALCSTAR

MBC 550-2 and 555-2 machines with 360K disk

drives are also available, as are external hard disks
with capacities from 10MB upwards.

Full details on request
SEE SANYO,

T ii 'N DECIDE...ICAR[

Computer Systems Ltd.

-S-AGJE:
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39-51 Highgate Road, London NW5
Tel: 01-267 6732 Telex: 264209
NATIONWIDE DEALER NETWORK
FOR ADVICE, INSTALLATION, TRAINING AND SERVICE.
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Choosing a printer is
a lot easier than
choosing a computer.
rr HERE are dozens of quality printers from which to choose.With
quality price tags of around £250.
The Brother M-1009, however, breaks all the rules.

Stays defiantly below the £200 barrier.
Though it has far more than its fair share of features, it maintains
the extraordinarily low price of £199.95.

Travels at a steady fifty.
In the speed stakes, the M-1009 is certainly no slouch, being
fully capable of up to 50 characters per second.
Providing bi-directional and logic seeking printing for normal
characters and uni-directional printing for super and sub script
and graphics.

printers, the Brother M-1009 already has faultless credentials for
reliability.

Its 9 x 9 dot matrix head, for example, has an astonishing 20
million character service life.

One printer that doesn't block out the light.
Many home computers tend to be a little on the large side.

In contrast, the compact M-1009, at only 7 cm high, keeps a
discreet profile.
Well designed, reliable - and conscientious.
The Brother M-1009.
Circle No. 176

Prints on any paper.

Being an impact printer, the M-1009 will print on virtually

any paper, including letter headings, invoices and standard office
stationery.
It will even print two copies together with your original.

A superb character recommendation.
In its price range, the M-1009 has a great deal more character
than many printers.
96 no less, plus international type and graphic characters.

Reliability comes as standard.

% Built to the same exacting standards as Brother's elite office

The future at your fingertips.
DEPT P, BROTHER OFFICE EQUIPMENT DIVISION, JONES BROTHER, SHEPLEY STREET,
GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 SJD.
TEL: 061-330 6531 (10 LINES) 061-330 0111 (6 LINES) 061-330 3036 (4 LINES) TELEX: 669092
BROTHER INDUSTRIES LIMITED, NAGOYA, JAPAN.

AVAILABLE FROM
HOOTS, WIL DINGS, SPECTRUM, JOI IN MENZIFS, MICRO MAN NGENIENT,

MAJOR DEPARTMENT STORES AND All.GOOD COMM I LK SI 10PS.

SOME SEARCHING
KA
QUESTIONS
DATABASE MANTOASAGER
Superfile's underlying concepts are simple to
understand. Its screen Forms for data entry
can be set up in minutes. Its paper Reports
are equally straightforward. The manuals
are slim and concise.

Now that microcomputers are capable of serious
data storage, the hot phrase in software is
'database manager' A good one, such as
Superfile, turns a micro into a hyper -

intelligent filing cabinet, combined
with an amazingly deft assistant.
Any business that uses a card index
or a filing cabinet would benefit from
a database manager. It could do more
for an enterprise than hiring a new
executive - but it is necessary to be
just as careful when interviewing
candidates for the job. Vast sums
of money are lost by companies
investing in software that doesn't
work hard enough. So it's vital to
ask the right questions - and get
the right answers.

"ARE YOU MULTI-USER?"

"A database is vastly more useful
if several people can consult it at
once. Can you cope with many
hands on your keys without
hysterics?"
Superfile is available in single
and multi-user versions. Very
few others can make this claim.
"CAN YOU KEEP PACE WITH
TECHNOLOGY?"

"Hardware is changing and
improving so fast - can you keep
up with improvements? Or will
all my database work be wasted
when I buy a new computer?"
Superfile will run on anything
from small 8 bit machines to
main -frames. Users' databases will
just move across without trouble.

"ARE YOU CAPABLE OF DOING

A WORTHWHILE JOB?"

"You may do well with a small

database, but how much can you
store? How fast are you when full?"
Superfile's capacity is limited only
by the hardware. The 8 bit version is
fast, but the 16 bit version is lightning.
On a suitable machine it can find one Record
out of a hundred thousand in 3 seconds.
A lot of main-frame computers would like to do as well.
"DO YOU KNOW THE FACTS OF LIFE?"

"In real life, everyone changes their minds about the
structure of their databases. Can you adapt? Can you hold
many different sorts of information at once? Can you find
someone who says they're called 'Smith' when they're
actually 'ssmythe'?"
Superfile has a completely flexible structure. A user
can change the shape of Records after he has started to
enter data. He can store as many different kinds of Record
as he wants. Superfile also has a unique 'sounds -like'
searching facility-very useful for anyone who deals face
to face with the public.

"WILL YOU BE FAITHFUL?"

"Will you take my money and run? If I have
problems will you help?"

Superfile's publisher, Southdata, is a family business
committed to good customer relations. When users buy
Superfile, they can be sure of individual attention and full
technical support.
Superfile is an advanced, British made package. It runs
on most modern micros and is widely used, among others,
by the Ministry of Defence and British Telecom organisations that do not have to settle for second best. To
find out more about Superfile and how it could become a
powerful member of your company, just send the coupon.

r
Please send me details

"ARE YOU ECONOMIC?"

of Superfile

"Do you insist on storing everything in fixed length
spaces, so that 'Mr Ho' takes up as much room on the disk
as 'Miss Featherstonehaugh-Willoughby-FanshaweTupman'?"
Superfile has variable length Records that can double
or treble the useful space on your expensive disks.

SUPERFILE
DATABASE MANAGEMENT

Name

Address
Phone

"ARE YOU FRIENDLY?"

"Do your users need a PhD in computer science? Are
your manuals as thick as telephone books and as tedious
to read?"
PRACTICAL COMPUTING February 1985

Or. you are welcome to ring us to make an appointment to see
Superfile in action at our offices
Southdata Ltd 166 Portobello Rd London W11 2EB
01-7277564 01-2292724

PC4
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micronix
computers Ltd

PLEASE NOTE
NOTE OUR NEW ADDRESS
VISIT OUR NEW SHOW ROOM

MICRONIX ESB-1
16/32 BIT SINGLE BOARD MICRO

DOT MATRIX PRINTERS
SMITH CRONA Fastext 80 80 column,
80 CPS

£
£

200 + VAT = £ 230

240 + VAT = £ 276
£ 380 + VAT = £ 437

EPSON RX80 F/T 80 column, 100 CPS
EPSON FX80 80 column, 160 CPS

NEAR LETTER QUALITY (NLQ) PRINTERS
PANASONIC P1091 80 column, switch selectable 120 CPS

draft/22 CPS NLQ - switch selectable

* 68008 8 MHz CPU * 128 RAM (expandable to 256K) * Up to 64K EPROM
1Floppy disk controller for 5'/4", 3", 3 1/2" drives * 2 RS232 serial ports
* Mounts directly on 53/4" drive * 2 x 8 bit parallel ports * Full debug monitor
with single line assembler and disk loader * Expansion bus * Power
requirement: + 5V/1.5A, + 12V/100mA, -12V/100mA.
Available as a Bareboard with Monitor ROM and IFL Chip Set £199 + VAT =
£228.85 or completely assembled £499 + VAT = £573.85 128K Expansion

£230 + VAT
£ 264.50
for IBM PC or other Computers
KAGA 810 80 column, 160 CPS
draft/27 CPS NLQ
£ 260 + VAT = £ 299
SMITH CORONA D200 80 column, 160 CPS draft
40 CPS NLQ, dual interface,
IBM PC compatible
£ 420 + VAT = £ 483
SMITH CORONA D300 same as above but
136 column
£ 560 + VAT = £ 644
FUJITSU DPL24 24 wire head, 288 CPS
draft/96 CPS NLQ
£1,480 + VAT =. £1,702

DAISY WHEEL PRINTERS

Board (required for 0S9/68000) £199 + VAT = £228.85 - OS9/68000 real time,

multitasking, multiuser Operating System (similar to UNIX) £250 + VAT =
£287.50 C Compiler, BASIC 09, PASCAL and FORTRAN available.Single User
CP/ M68K £375 + VAT = £431.25.

THE ERICSSON PC

OFFICIAL
RIC 'ION
F

OLALFR

Fully compatible with IBM PC/XT
From £1,934 + VAT
* 8088 CPU * Optional 8087 processor
* 128K RAM * Built in hi res graphics
* Twin half height drives (360K each)
* Amber monitor with tilt Et swivel
* MS DOS 2.11 and GW BASIC
* 1 Serial port * Parallel port (centronics)
* 12 Month on site warranty

SMITH CORONA L1000 12 CPS, Bidirectional,
3 pitch, dual interface
JUKI 6100 20 CPS, 2K buffer
FUJITSU SP320 48 CPS, Diablo, 4K buffer
RICOH Flowriter RP1600 60 CPS, 46K buffer,
universal interface, Qume and Diablo
Tractors and Sheet Feeders also available!

Iii

Quality half height Japanese drives boxed and supplied with all cables,
formatter disk and DFS manual

"fdt434=1.21w/-

MX150 - 100K Single

£375
£550
£120
£120
£120
£365
£495
£495
£295
£179
£450

SYMPHONY
PFS: FILE
PFS: REPORT
PFS: WRITE
dBASE II
dBASE III
FRAMEWORK

WORDSTAR V.3.4
MULTIPLAN
OPEN ACCESS

+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =
+ VAT =

£431.25
£632.50
£138.00
£138.00
£138.00
£419.75
£569.25
£569.25
£339.25
£205.85
£517.50

MX152A - 400K Single
£140 + VAT = £161

80 track, double sided, 40/80 track switch

MX252A - 1300K Twin
80 track, double sided, switched mode PSU,
£340 + VAT = £391

40/80 track switch

PERIPHERALS FOR IBM
PC/COMPATIBLES

DISK DRIVE FOR APPLE II Et Ile

64K RAM Upgrade
256K RAM Board
Six Pak Plus with 384K RAM
Hercules Graphic Card
108 key low profile UK Keyboard
NDR 5 + 5 5MB fixed + 5MB removable hard disk ..
PC -BACKUP 17.7MB Cartridge backup
I/ F for above
PC-STOR /20 16MB Hard disk and 17.7MB
Cartridge backup
320/360K Disk Drive for IBM PC half height,
bare drive

£

40 + VAT =
260 + VAT =
500 + VAT =
380 + VAT =

£
£
£
£

46
299
575
437

£

160

+ VAT =

£

184

£
£
£

£2,700 + VAT = £3,105
£1,760 + VAT = £2,024
£ 560 + VAT = £ 644

ONLY £140 + VAT = £161
* Not a modified but a dedicated APPLE drive
* Half height, direct drive CHINON
* 143K capacity * Supplied boxed with cable

VISA, ACCESS WELCOME Ell
Ordering Information:
Prices are exclusive of VAT unless stated otherwise. Unless otherwise stated,

£3,480 + VAT = £4,002

Postage/Carriage free within UK for advertised prices only - special or
discounted prices will attract postage/delivery charges at cost. All goods are

£

120 + VAT =

£

138

subject to availability and prior sale. Prices are subject to change without notice.
We accept VISA and ACCESS.

Visit our brand new Showroom - off-street parking, nearest tube Kilburn
(Jubilee Line) OPEN MON-FRI: 9.30am - 5.30pm SAT 10.30am - 1.30pm
*

MONITORS
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£ 80 + VAT = £ 92

40 track, single sided (while stocks last!)

LOTUS 1-2-3

PHILLIPS 12" green
KAGA (TAXAN) K12R2 12" RGB Hi Res
K12R3 12" RGB Super Hi Res
KX1213PC 12" 20MHz Hi Res amber monitor
IBM PC compatible
K12R3 12" RGB Hi Res for IBM PC

£1,720 + VAT = £1,978

DISK DRIVES FOR BBC

SOFTWARE FOR IBM PC/COMPATIBLES

SINCLAIR Vision QL RGB (H) X 440 (V) .
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Education

Skills out of
school

Jack Schofield sees how far and in what ways computers can be used as
educational tools by adults.
COMPUTERS are supposed to be edu-

cational, but what does this mean in
practice? If you take away the computer

programs that teach you about computing, there is very little left, and

most of that is for the under -eights. So
what about the after -eights? The
educational value of computers to adults
tends to get caught in a circular argument.
You have to buy a computer to learn about

computers. You have to learn about
computers because you have bought a
computer. But can any skills be inculcated
along with learning how to hit Return?

One thing the computer is good at is
drill - teaching by repetition - because it
neither hesitates nor tires. Two areas
where drill can help you to acquire a skill
are touch-typing and foreign languages. In
both these areas the micro is now relatively

well established. Both topics are covered
in separate articles in this special section,
along with programs for children.
The problem with drill is that it requires
motivation. The way to get motivation is
to turn the task into a game. This is widely
accepted with regard to children's
programs, but for some reason less readily
embraced by adults.
Obviously there is a game element in
learning, say, touch-typing. The computer
program measures and reports your score

in terms of words per minute and the
number of errors made and you resolve to

try harder and do better next tme. The
motivation is similar to that of the Space
Invaders addict who continually strives to
get a higher score. It is not quite the same,

because the object of using the touchtyping program is to learn typing. The real
reward comes later, in the form of
additional speed and efficiency when

typing letters or whatever. With Space
Invaders, the reward is playing the game.
A simulation involves a computer
pretending to be something else, such as
an aircraft or a business. The aim of the
simulation is to mirror, in some essential
points, real life. For example, in a flight
simulator turning off the engines should
result in the simulated plane plunging to
the simulated ground. In a business

simulation, firing all the production staff
should result in zero production and,
(continued on next page)
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Macmanager is a management simulation program for the Apple Macintosh.

Mule
One of the best educational business games is Mule, from Electronic
Arts, where up to four players construct an alien planet. Three players
can be played by the computer, but without the human interaction it is
not such a good game.
While Mule sounds like another version of Hamurabi, it is a lot more
complex than that. Mule stands for "multiple use labour elements". When
you have got one you can opt to produce energy, or food, or mine a plot
of land. You place your production symbol on the plot and you're in
business.
After several rounds of production, with breaks to visit the pub, there is
a market phase. You can buy or sell things to the company store or to
other players. Everyone sets his or her own price. Trading takes place
when a buyer's price meets a seller's price. This interaction takes place
against the clock, which leads to cut-throat competition bordering on
frenzy.

The game also demands co-operation between players, because you
cannot get rich if no one can afford to buy what you have to sell. Also,
the colony is subject to occasional attacks by pirates and various natural
disasters, and if the colony's net worth falls below a certain level then
everyone has lost. Mule is, in fact, a superb model of the free-market
economy, where prices are set by supply and demand but tempered by
enlightened self interest.
Mule is a joystick -operated graphics game and childishly simple - at
least at the lowest of the three levels of play. However, it has greater
depth, and the manual brings out some of the finer points. These include
production benefits as you climb the learning curve, the law of
diminishing returns, and "the Prisoner's Dilemma", which penalises
those who are too selfish.
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(continued from previous page)

eventually, zero sales. Of course, no one
needs a computer to establish such
elementary points. Computer simulations

are useful only when the number of
variables involved, or the complexity of
those variables, makes the realities
difficult to grasp intuitively.
Navigation is an area where even quite
simple flight simulators can perform a
genuine teaching role. The understanding
of radio beacons, distance -measuring
equipment and the rest of the gadgetry of
modern flight systems can be developed by

a simulator. So can an understanding of
aerodynamics and the working of flaps
and ailerons. All these are covered in the
Sublogic program Flight Simulator II,
by

Bruce Artwick,

which

accurately

simulates flight in a Piper 181 Cherokee

Archer. The major limitation of such
programs is that they utilise the computer

keyboard or, slightly better, a joystick,
which are a far cry from flying the real
thing.

Driving
driving

maintaining the government's balance
sheet. Factors include setting the

the exciting graphics and arcade aspects.
Hamurabi derivatives include such
popular games as Dictator, from
DK'tronics, where you govern a banana

You also have to maintain reasonable

republic.

Both Hamurabi and Sumer - virtually
the same game - are still supplied by ITT
Dialcom for use on Prime superminis, and
can thus be played on the Telecom Gold
computers. A popular modern version is
Atari's Kingdom. The game action
involves deciding how many acres of land
to plant with seed, and success comes from

simulations

available.

There are Grand Prix games, generally
based on the arcade game Pole Position,
and it is even possible to buy a joystick
which is actually a small steering wheel.
Nevertheless, the resemblance of all these
games to real driving is very, very slight. It

minimum lending rate, negotiating wage
rounds, and raiding industry for profits.
expenditure on everything from defence to
housing.
Of course, even if the model is accurate,

relatively few people are given a turn at
running a country. The value of games like

Hamurabi and 1984 is therefore educational rather than practical.
Company management simulations

obviously have more to offer, but are
relatively rare for two reasons. First,

without too many people starving.

managing a small company is much less
grandiose than running a country, and it is
therefore less appealing. Second, much

The attraction of Hamurabi is that it
does not require graphics, and is fairly

more is known about how companies
work, and including all the factors in a

simple to program. It does require
complex calculations, which the computer
handles easily. The problem with

computer model makes simulations time
consuming and complex to run.
Examples of management games are
Corplan from Understanding Ltd,
Woodstock from Hama, Flexi-Game
from the Ulster Management Centre, and

maintaining the kingdom's population

Hamurabi is that it does not resemble real
life very closely. The economy of a
country is sufficiently complex as to be not
reducible to a few mathematical formulae.

One of the largest and most complex

It would seem logical to suppose that if
flight can be simulated, so can driving a
car. However, there do not seem to be any
serious

both appeared on mainframes, and are
still popular today. Acornsoft's Elite is a
variant of Star Trader, notwithstanding

games of Hamurabi is called the Treasury

Model of the Economy. Cabinet ministers, Treasury officials and sometimes
members of the Opposition front bench

Comanex, from Sapphire Systems. A
more complex version of Corplan is
available from Longman under the name
of Plan It. As this is a "dynamic business

simulation" rather than a game it costs
around £600.

are invited to play. Various fiscal policies
are fed into the model, and the Treasury
computer produces a result. The accuracy

Corplan has a management structure
of four people, though one person can
play all the parts. There are 11 major

of the model is perhaps indicated by the
fact that the actions of all recent British
governments have frequently produced

director is responsible for issuing shares
and bonds, paying dividends and ordering

is doubtful whether anyone could learn exactly the opposite of the intended result.
much from them.
Slightly less complex simulations are
Trading and management simulations provided by Incentive Software's 1984,
were among the first games to appear on and Simon Hessel's Great Britain Ltd.
computers. Star Trader and Hamurabi Incentive's game involves you in

decisions

to be made. The managing

the plant. The production manager is
responsible for ordering machines, hiring

and firing workers, ordering materials
and setting overtime. The sales director
is

responsible for

hiring and

play hmrabi
TRY YOUR HAND AT GOVERNING ANCIENT SUMERIA
SUCCESSFULLY FOR A 10 YEAR TERM OF OFFICE.
HAMURABI:
I
BEG TO REPORT TO YOU,
IN YEAR 1
0 PEOPLE STARVED, 5 CAME TO THE CITY.
POPULATION IS NOW 100
THE CITY NOW OWNS 1000 ACRES.
YOU HARVESTED 3 BUSHELS PER ACRE.
RATS ATE 200 BUSHELS.
YOU NOW HAVE 2800 BUSHELS IN STORE.

THE CITY NOW OWNS 900 ACRES.
YOU HARVESTED 1 BUSHELS PER ACRE.
RATS ATE 337 BUSHELS.
YOU NOW HAVE 1813 BUSHELS IN STORE.

LAND IS TRADING AT 21 BUSHELS PER ACRE.
HOW MANY ACRES DO YOU WISH TO BUY: ? 0
HOW MANY ACRES DO YOU WISH TO SELL ? 0

HOW MANY ACRES DO YOU WISH TO PLANT WITH SEED 7 900
HAMURABI:
THINK AGAIN. YOU HAVE ONLY
O BUSHELS OF GRAIN. NOW THEN,
HOW MANY ACRES DO YOU WISH TO PLANT WITH SEED 7 0
HAMURABI:
I
BEG TO REPORT TO YOU,
IN YEAR 4
18 PEOPLE STARVED, 2 CAME TO THE CITY.
A HORRIBLE PLAGUE STRUCK!
HALF THE PEOPLE DIED.
POPULATION IS NOW 46
THE CITY NOW OWNS 900 ACRES.
YOU HARVESTED 3 BUSHELS PER ACRE.
RATS ATE 0 BUSHELS.
YOU NOW HAVE 0 BUSHELS IN STORE.

firing

,

HOW MANY BUSHELS DO YOU WISH TO FEED YOUR PEOPLE ? 2000

LAND IS TRADING AT 17 BUSHELS PER ACRE.
HOW MANY ACRES DO YOU WISH TO BUY: ? 0
HOW MANY ACRES DO YOU WISH TO SELL ? 0
HOW MANY BUSHELS DO YOU WISH TO FEED YOUR PEOPLE ? 1813

,

HOW MANY ACRES DO YOU WISH TO PLANT WITH SEED ? 700
HAMURABI:
I
BEG TO REPORT TO YOU,
IN YEAR 2
0 PEOPLE STARVED, 7 CAME TO THE CITY.
POPULATION IS NOW 107
THE CITY NOW OWNS 1000 ACMES.
YOU HARVESTED 1 BUSHELS PER ACRE.
RATS ATE 0 BUSHELS.
YOU NOW HAVE 1150 BUSHELS IN STORE.
,

LAND IS TRADING AT 26 BUSHELS PER ACRE.
HOW MANY ACRES DO YOU WISH TO BUY: ? 0
HOW MANY ACRES DO YOU WISH TO SELL ? 100
HOW MANY BUSHELS DO YOU WISH TO FEED YOUR PEOPLE ? 2000

LAND IS TRADING AT 20 BUSHELS PER ACRE.
HOW MANY ACRES DO YOU WISH TO BUY: ? 0
HAMURABI:
THINK AGAIN. YOU HAVE ONLY
O BUSHELS OF GRAIN. NOW THEN,
HOW MANY ACRES DO YOU WISH TO BUY: ? 0
HAMURABI:
THINK AGAIN. YOU HAVE ONLY
O BUSHELS OF GRAIN. NOW THEN.
HOW MANY ACRES DO YOU WISH TO BUY: ?
HAMURABI: THINK AGAIN. YOU HAVE ONLY
O BUSHELS OF GRAIN. NOW THEN,
HOW MANY ACRES DO YOU WISH TO BUY: 7 .p
INPUT data error AT LINE 0
1

HOW MANY ACRES DO YOU WISH TO PLANT WITH SEED ? 800
HAMURABI:
I
BEG TO REPORT TO YOU,
IN YEAR 3
7 PEOPLE STARVED, 8 CAME TO THE CITY.
POPULATION IS NOW 108
,

In Hamurabi you try to prevent your people from starving.
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salespeople, setting the selling price of the
product, Corples, and buying advertising.

You get a quarterly report on your
progress as you try to maximise profits
over both the short and long term.

Corplan is hard work to play, but a

Shop and Oligopoly. The Commodore
range also includes an airline management
simulation, High Flyer.
Football management is an area where

Microcomputer stock -market simulations are available from Kuma and

CCS, among others. By far the most

sophisticated is Millionaire from Blue
there are several simulations to choose Chip. This is a large and expensive
from. Addictive's Football Manager is program which is very expensively

sufficiently complex simulation to be of
practical use, particularly for anyone new
to running a company. This is not to say
that being able to win at Corplan means

the leading example, with CCS's United a
recent addition. Millionaire, from
Incentive, simulates running a microcomputer software company. Your

packaged and normally found running on
IBM PCs. Apparently it is a very accurate
simulation of the American stock market,

you will be able to run a company, simply

chances of becoming a millionaire are
extremely remote - just like real life.

there.
Like flight simulators, stock -market

Some people think the stock market is a
game already; certainly it is a traditional
computer simulation. There is an amusing
version called Stocks on Telecom Gold.

games are useful for introducing new

that you will be aware of many of the
practical difficulties involved.

Some management games simulate
specific

industries, rather than being

generalised business games. Perhaps the
leading software house in the field is Cases

You can buy and sell shares in such

Computer Simulations, CCS, which has
produced a range of titles such as Airline,
Auto Chef, Brewery, British Lowland,

unfamiliar companies as Tensi-Wensi

Airplanes, TWA; American Bankrupt
Co., ABC; and Idiotic Bumbling Morons,

Dallas, Corn Cropper, Manager, Print IBM.

and popular among people who work

concepts and the unusual jargon used in
an unfamiliar field. They can also be of
real educational value, but it probably
requires a tutor to bring this out. Unless
the game is backed up with economic and
historical analysis, there is a danger
that techniques developed to suit the
simulation might be thought directly

applicable in real life. As far as I know,

none of these programs is sufficiently

Software summary
Acquire
Airline
Airline
Auto Chef
Baron
Boardroom

Cartels & Cut-throats
Champions
Comanex
Company Director
Corn Cropper
Corplan
Dallas
Dictator
Energy Czar
Flexi-Game
Football Manager
Galactic Empire
Great Britain Ltd
High Flyer
Hotel
Kingdon
MacManager
Manage
Millionaire
Millionaire

accurate to make that a wise approach.

Format

A,T

C,D
C,D

Publisher
Avalon Hill
Adventure International

S

C

CCS
CCS

just coming on to the market, which are

S

C

Blue Chip
Wessexsoft
Startech
Peaksoft
Sapphire Systems
Molimerx

psychology and sociology. Examples
include the Edge series - The Negotiation
Edge and The Management Edge.
Corplan is based on the view that
management is a matter of technique: that

At,T
B,E,S

B,S

CP/M,I
T

B,E,S
A,B,S
B,E,S
B,C,S
At

C

CCS
C,D

CCS

B

C,D

B,C,S
At

C,D

S

C

C

C,D

B

C

At

M

Understanding Ltd

DK'tronics
Atari
Ulster Management Centre
Addictive
Adventure International
Simon Hessell
Commodore
Pitmansoft
Atari
Harvard Associates

S

D
C

A,At,C,I,M

D

S

C

Mule
Mule

A,At
C

C,D
C,D

Oligopoly
Plan It
Print Shop
Ship of the Line
Stockmarket
Stockmarket
Stockmarket
Stockmarket
Stocks & Bonds
Taipan
Tycoon
United
Woodstock

S

C
D
C
C

CCS

B

C
C
C

CCS
Kuma
Micro -Aid

At

C,D

S

C

Avalon Hill
Jaysoft
Blue Chip

S
B,C
B,S

C

CCS

1984

Psychology

Micro

I

S

S

At,C,S
S

C

CCS

Blue Chip
Incentive
Electronic Arts

Ariolasoft
Longman

based not on economic theory but on

is, you have to buy materials and hire
workers at the right time, price your
product correctly, etc. It is production
orientated. By contrast, the newer
programs are based on the view that
management is about handling and
motivating people. It is about organising
and motivating groups, establishing goals
and rewarding good behaviour.
The Management Edge is fairly typical

of the new genre. The idea is to observe
your co-workers, and analyse your own
feelings, whereupon the program advises

you what to do next. Assessing your
subordinates involves agreeing or disagreeing with statement such as that they
are talkative, methodical, concerned,
ambitious, sarcastic, friendly and so on.
The assessments produced by the

program seem, in general, to be quite

CSS

acute. Also they seem more accurate when

Richard Sheppherd
Argus

not purely random. Whether you can

Hama

Incentive

Micros: A, Apple; At, Atari; B, BBC Model B; C, Commodore 64; E, Electron; I,
IBM; M, Macintosh; S, Spectrum; T, Tandy
Format: C, cassette; D, disc
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A new generation of management aids is

you know someone well, so the output is
actually manage people using such
techniques remains a moot point. Some
would consider it calculating almost to the

point of dishonesty. I do not think it is
practical.
At the moment, psychological software
is being treated as something of a game.
Leading Edge's The Negotiation Edge has

been applied to the Scargill/Macgregor
battle, and Mind Prober to politicians
such as Ronald Reagan. In the future, as
small micros become more powerful, this
kind of software is likely to be developed
further and taken more seriously.
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Ten finger
exercises

With a keyboard just like a typewriter's, a micro is an obvious tool for teaching
people to type. Carol Hammond assesses some of the software produced for
this purpose.
USING A MICRO to learn to touch-type
serves two purposes. First you are using
the computer as a tool to help you acquire
a skill. Secondly, at the same time you are
learning to use the computer itself more
efficiently as your typing proficiency and
keyboard familiarity increase.
However, as much as it seems a good

areas such as typing capital letters and

opportunity to kill two birds with one
stone, this double purpose does have its

quickly as you should because your fingers
are lazing on the keys you hit last.
Each time you hit the wrong key a bleep
sounds. You carry on typing until you hit

effect on how different software packages
approach the task of teaching you to type.
Some seem more concerned to get you to

type with speed and accuracy on any
keyboard, and merely use the computer as

a means to this end. Others are aimed at
you becoming more familiar with your
computer.
The packages are a mixed bag not only
in their aims but also in their origins and
quality. Pitman Publishing's package
relies on well -tried methods of drill and
practice. Some packages from other
companies appear eager to extol the merits

numerals. The drills emphasise the need to
keep your fingers on the home keys rather

foundation for further computer training.
than slip into two -finger typing. This is The accompanying booklet even gives a
made clear as you amble through the brief summary of computer terms.
exercises: when you have to hit one of the
The course for the BBC model B

consists of 24 training units, three of
do, you find that you cannot do so as which are consolidation texts in which you
home keys, as you are repeatedly asked to

the right one - there are no other ways to
turn it off. Although this is certainly an
effective deterrent to making mistakes, it
can become irritating.

Accuracy
Once you have completed the drills you
go on to practice exercises. Each consists

computer. A piece of card is all that
accompanies the program disc. On one

side of the card

is

a diagram of the

QWERTY keyboard indicating which
keys should be pressed by the fingers of
which hand. On the other side is a progress

chart on which you fill in your accuracy
and speed after each of the 50 exercises.
The on -screen instructions are so clear and

concise that no further documentation is
needed. The instructions tell you how to

Accuracy is particularly stressed: you have
to achieve a rate of up to 95 percent before
you can proceed in certain exercises.

Despite my efforts to cut corners after
getting a 92 percent score the program

flung me back to type "sad lass" yet
again. This strict treatment is accom-

"amphrosand", and how to get uppercase letters using the Caps Lock and Shift
keys.

In Snowball you are required to type
small groups of letters, such as ASDF, a

number of times. Once you have com-

will have to plough through them, rather
than being prompted to hit random letters
one at a time. You are told of any mistakes

after you have completed a line, so you
have to go back to the beginning and type
the whole lot all over again before you can
carry on to the next exercise. If anything, I

tended to make more mistakes through
boredom.

panied by the school-teacherly reminder

A particularly irritating habit of the

of "You need some extra practice on some
words", which is probably very good for
the soul as well as the fingers.

program shows up when you have to type

However, teaching with a rod of iron
did have some effect as my speeds and
accuracy did improve. Being given your

below standard.
The course consists of drill and practice
exercises. Drills are completed before

urge. It will certainly do something for
those hooked on arcade games which
consist of repeatedly trying to improve
your score. Such immediacy of results is

102

indicates which fingers should hit
which keys. You progress onwards until
you encounter the numeric block, special
characters including the mysterious

on to another. This is the equivalent of
Keyboard Skills' drills but is not as successful. It is much more tedious to be
shown a group of letters and know you

stage. At the end of each exercise your

results straight away also encourages you
to improve, and appeals to the competitive

JKL; and progress on to more difficult

display of two robotic -looking hands

pleted one group successfully you can go

its best effect by
repeating exercises if your accuracy is

keyboard appears on -screen with the key
to be typed highlighted. You cannot go on
until you have struck the correct key. You
start off with the home keys, ASDF and

by learning the home keys, and a colourful

sentences using all the keys known at that

use the course to

beginning a practice. A diagram of the

go over what you have learnt. You begin

of six lines of type, most of which are

of touch-typing as a part of word pro- speed and accuracy appear on the screen.
cessing, and are not necessarily as well Speed is given in words per minute and
structured as those on offer from the old accuracy as a percentage. You are told
hands.
to aim for speeds of at least 20wpm.
Pitman Publishing's Keyboard Skills is
directed at anyone who wants to learn to
type or refresh their skills using a home

board Course takes a different tack. Its
emphasis is on keyboard training as a

groups of letters followed by a space. If
you reach the end of a line and press the
space bar before you press Return the
extra space, which you obviously cannot
see on -screen, counts as a mistake. You
can then waste a lot of time wondering
what you have done wrong.
The speed tests are disappointing too. If

you have trudged through 24 units with

little firm idea of your powers and
progress, the speed tests do little to clarify

also one advantage of using a computer to

the situation. The first consists of having

touch-type rather than count through

to type a passage from the inside back

what you could have typed on a
typewriter.
Microguide's Snowball Domestic Key-

cover of the booklet. The passage

is

printed inside what is presumably
supposed to represent a monitor screen,
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other than the HOME
fingers either upwards
it slight diagonal line.

To 'reach*
KEYS, sere t
or downwards
2
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Right

fingers >

Left

2

barely legible text consumed a lot of

U: 90

HP1( 1.11,1111.111.1.1.

1111111111141,4

re 7

I

1

An eiwisple of fingering - Left flinger 2
strikes the C 0 1 and 3 keys.

valuable typing time. Maybe this is
intended as a simulation of real life, when

you may be expected to read all kinds of
illegible scrawl, but it does not do your

eyes or ego any good at the end of the
course.

right fingers 1 ffaCh
Wets: Left
hose two lines of keys to cover.

My wpm rate came out as - 47 on this
program, since mistakes count against the
overall result. If you make a mistake halfway through the exercise which puts the

Press SPACE RIAR to continue._

Keyboard Skills shows finger placings.

rest of the text out by one space, every
character

VISIT

Two letter Oodles%

but equally resembles a shoe box. The type
is tiny and is printed in a pale orange on a
cream background. Squinting at the

is

counted

as

a

mistake,

101 mod ojo joie 40.1

although they may have been otherwise
correct. The second speed -test text is
almost as bad to read as the first, but the

5

thorn this time is the content, which extols
the merits of Snowball Self Teach
Systems, sentiments I did not concur with
by this stage.

4

41

'

7

-

.0

P

4

Unconventional
One package that stands out thanks to
its unconventional approach is Softsel's
Mastertype, which is based firmly on the
idea of learning by game playing. When

Fingers move in All Fingers Go.
TO

MRSTERTYPE

(C) 003

to rest your fingers, followed by brief

IfOftware

demonstration of how to play the game.
Letters appear in the four corners of the

LiSktaing

AMY

TYPE

option 6 from the C menu. You can write a
short introduction to the lesson, then type
the 40 words you want to use in the lesson,

with a maximum of 12 characters per
word. Several lessons can be saved if
required.
Mastertype's

approach

is

radically

different, and refreshing as a result. Its
graphics are colourful and fun, and it is
good to get away from the usual keyboard
diagrams. However, you do not have the
opportunity to practise sentences and
paragraphs as on other programs. Even if

the lessons you create are based on full
sentences it is very disconcerting to type
words in random order as they pop up in
the corners of the screen. The main
priority of the game is to keep your base
intact, and from that point of view it may
be good tactics to ignore the words or
letters which appear in one corner of the
screen, sacrifice one quarter of your ship
and concentrate on the rest.
Our review package was for the
Commodore 64 and consisted of a tutorial
disc and accompanying 46 -page booklet
- though since the booklet contains infor-

screen; they are the enemy and shoot

mation for Apple, Atari and IBM PC

missiles at your base, which resembles a
spaceship. You have to type the letters in
the corners as quickly as they appear in
order to blow up the missiles, which are
zapped by a wizard who teeters along the
roof of the spaceship.

users too, it is not as substantial as it might
first appear. However, it is comprehensive

enough and kept in tune with the fun
nature of the software with jolly diagrams
and cartoons.
Mastertype is really for those who want

YU-TYPE

key to backspace over a mistake and

lessons

Report on Results

retype it, or you can hit the space bar and
try again. After you have completed the

Pt..1:Firet Finger*

speed this exercise

ds per minute, accuracy ettatt
gborind mistaioPS, orn 2.g
words per imamate

The best exorcise speed so for
is 24 words per einute, accuracy ..94%
The best speed for a drill so fae
.91%
e
is 33 words per is
Press SP,..aCE BAR

n coriiote

Vu -Type reports on your performance.

The letters you type appear in

the

game your score and average wpm
appears. At the end of a lesson, which
consists of a number of games, a table
shows you score, average speed, final
speed, number of words typed/destroyed,
number of mistakes and the highest score
so far. It will also say whether your score is
good or needs some improvement.

You then go to the main menu, which
offers Demonstration and Beginner
modes. The latter is an easy version of the
game where each word that has to be typed
is only one letter long. Option C takes you

to another menu where you have the
opportunity to change your current speed
goal. Your speed goal dictates how quickly
the missiles attack the spaceship and thus
v!icarir_4-

zamen MCIEM

C:1111:12 L'M

IBM3
Ii>Y141E13F5P61.1a1.I Izioc H-41-Pllas
IEVIMEIFtblIVILOIX/E01

I

you to create lessons in which you can
practise changing from upper to lower
case, which you get little chance to do of
elsewhere, and to brush up on any weak
areas. You create a lesson by pressing

to brush up their speeds for typing in
programs and the like. The final two

ee.eeee

r

what is on disc, including any new lessons
created. The booklet and program advise

spaceship window. You can use the Del

Mastertype makes a game of learning.

3

the program is loaded a pair of chimp -like
hands appears on the screen to show where

what is on disc simply allows you to see

Vu -Type's cursor.
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consist of typing maths -like
expressions and words commonly found
in Basic, such as Sys, Save and Load. The
results chart is very good in its breakdown
of your performance, but does not tell you
exactly how accurate you are. Again it is

similar to a games performance chart.
Definitely one for the kids and games
freaks, but not for anybody hoping to take
typing exams.
Dorling Kindersley's Tiny Touch'N'Go
is a fairly standard package which comes

with a disc, loading instructions and a
certificate that reveals its makers' sense of

humour. It says: "The undernamed .

.

.

has successfully completed the lessons in
Tiny Touch'N'go and should be afforded
all the rights and privileges concomitant
with such an achievement." This vein of

dry humour is continued in the lessons

how quickly you have to type. You can
reduce or increase the speed to alter the

where

level of difficulty of the game.
The C menu also offers the opportunity
to redisplay your score, change to another

ample, "Being in a ship is like being in jail,
with the chance of being drowned. A man

lesson, change the letters from upper to
lower case and vice versa, catalogue the
disc or create a new lesson. Cataloguing

and "The question is this, is man an ape or
an angel? My Lord, I am on the side of the

you

tackle

Christmas -cracker

type quasi -religious sentences. For exin jail has more room and better food,"
(continued on next page)
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Education
(continued from previous page)

Software summary

angels." If you don't mind such soul
searching while you flounder over the keyboard, the package is otherwise sound.

It starts off with the obligatory home

All Fingers Go

keys and progresses through 62 lessons on
to the 1,000 most commonly used English

Atari Touch Typing
lankey Keyboard
Skills Trainer
Keyboard Skills
Mastertype
Snowball Domestic
Keyboard Course
Snowball Executive
Keyboard Course
The Typing Master
Tiny Touch'N'Go
Touch'N'Go
Type Attack
Typing Tutor
Typing Tutor II

words, before introducing paragraphs.
The number of mistakes you make and
your speed are given after each exercise.
Tiny Touch'N'Go is particularly helpful
by saying how the wpm rate is calculated
- as if five letters or spaces are one word.
You are given targets of 25wpm and 100

percent accuracy to meet on repetitive
exercises, 95 percent accuracy for var-

ones and 40wpm for lessons
beyond number 57. If you meet the
iegated

exercise targets you move on to the next

exercise, otherwise you are invited to
repeat the exercise until you master it.

Errors are indicated by a

Micro

Format

Price

B,E

C,D

£14.95*

At
) eight -bit CP/M

C

Publisher

National Extension
College
£12.99* Atari
£39
£49

lansyst

C,D

£9.95*
£33.20
£24.95

Pitman Publishing
Softsel
Microguide

CP/M, MS-DOS

D

£59

Microguide

CP/M
B,C,D,S

D

CP/M, MS-DOS,I
V

D
Ca

Anthony Ashpitel
DorlKindersley
Caxton Software
Sirius

A

D
D

£50$
£9.95*
£30
£29.90
£27
£25

B

C

£16.10*

BBC Soft

D

16 -bit CP/M
B,C

D

A,At,C,I

C,Ca,D

Ap,B4O

C,D

C

IBM

Microsoft

which
appears beside the mistake; if you miss out

Vu -Type

a letter a ? appears. If you key an extra

Micros: A, Apple; Ap, ACT Apricot; At, Atari; B, BBC model B; C, IBM, Commodore 64
D, Dragon 32; E, Electron; I, IBM; 0, Osborne; S, Spectrum
Format: C, Cassette; Ca, Cartridge; D, Disc
Prices given are for the cheapest version; those marked with an* include VAT.
A business version of The Typing Master is also available at £125 + VAT.

space at

the end of the

!

line, this is

indicated by a too, together with the
useful message "line too long".
!

Fingers move

most thorough manual. At 56 pages long it

as you wish. Using the Sound command
you can give each key a different note -

The main claim to fame of Microtrust
Software's All Fingers Go is its keyboard
diagrams. The program shows hands on a

details every step of the course and the ins
and outs of using the program which itself

keyboard, with the appropriate fingers
resting on the home keys. The fingers
appear to move as they lengthen and
shorten to press other keys. This is a good
way of showing which fingers should go

shown a colourful diagram of the BBC
Micro keyboard complete with Esc, Tab
and Ctrl keys, together with the Caps
Lock, Shift and function keys, as well as
the Up, Down and Right and Left Arrow

where and is a hefty reminder to type

keys.

properly. However, when you try to type
quickly the graphics prove a problem as
the labels on the keys you have to press
become more difficult to read as they are
covered by the image of a finger.
You work through the home keys and
onwards to sentences. Towards the end of

A beep sounds if you hit the wrong key main keys, control keys, function keys,
and you cannot continue until you hit the solid -key edges, text window, text, target
right one. If you do not hit any key a beep and home keys mean that the screen can
sounds three times to prompt you. Vu - look as attractive or as lurid as you like.
Type is produced in association with For those who want to mess around it may

offers a lot of extra goodies. You are

An arrow points to the key you must hit.

though this will only be useful for the few,

and perhaps amusing on first hearing for
others. Much is made in the manual of the
ability to alter the display options so that

you can have keys flashing on error or
flashing all the time. Target keys can be
highlighted.
Such options, together with the facility
to change the colours of the main screen,

particular words you have got wrong. The

Pitman Books and keeps close to the be useful in highlighting keys to be hit and
Pitman method of teaching, consisting of such like. If you just want a straightdrills beginning with the home keys, forward crash course in typing you can

program offers the usual speed reports,

the course the emphasis is on retyping

graded exercises, followed by work on the

manage quite well without it.

error counts and analysis. Its main disting-

numerals and Shift keys, then on to

uishing feature is that it shows you the

sentences.

Conclusions

mean time to type each letter. You are also
given the option to change the volume of
the bleep which acts as an error signal and
to change the colours of the background,

You are given the usual results reports
telling you your error percentage, overall
speed in wpm, accuracy percentage, your

keyboard and fingers, none of which are
in fact terribly good.
All Fingers Go comes with two tapes
and an eight -page booklet which is fairly
clear and helpful. You have to read the

so far. The Pitman emphasis on accuracy

best speed for a drill and your best exercise
is

also paramount and you are given

manual carefully to progress with the

messages such as "take more care," "well
done" and "try to beat this", according to
the level of accuracy achieved.
An advantage of Vu -Type is the poss-

program, since it tells you to keep the Caps
Lock key on for the first lesson and then to

ibility of further practice offered by the
freestyle exercise option. With this you

switch it off. Without doing so you may
generate mistakes when hitting the ; key,
without knowing why. One strong black

can type in any text you choose, which not

contains lessons 10 to 18. This did not
work, but using Load AFGA did.
BBC Soft's Vu -Type comes with the
104

pass over your mistakes means you are
more likely to tackle any areas of weak-

ness. Also, if you use a package that
allows you to monitor your progress you
can see how you are getting on and can
have targets to beat and to aim for.
What package you choose depends on

only provides some variety but is also
good for morale. You will always be your aim in learning to type. Mastertype is

mark against All Fingers Go is that the marked 100 percent accurate, since Vu manual tells you to enter Load AFG 10 Type assumes that what you have typed in
when trying to load the second tape, which

Using a micro to learn to type is a good
idea. The colour and sound available with
a computer make the process more interesting and fun.
If you are trying to learn to type on your
own, using a program that will not let you

is what you intended to type!
Other options available are more gimmicky.You can use a beep to emphasise
errors if you want, and adjust its volume

probably the best if you just want to brush

up your typing to cope with a computer
keyboard, whereas Keyboard Skills
provides a straightforward, no-nonsense
approach to learning to touch-type for any
purpose.
PRACTICAL COMPUTING February 1985
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The Sideways RAM & ROM Expansion Board for the BBC
The GOCIRAMROM 15 board adds to the BBC Micro another eleven
sideways ROM sockets plus the necessary hardware for sideways RAM.
FEATURES
* Fully buffered board.
* Rechargeable battery backup for RAMS provided as standard.
Recharging circuitry is included.
* The board can be powered by an external 5 Volt power supply,
available as an optional extra.
* The unit comes in a case of its own and resides outside the BBC
Micro, giving easy access to the resident ROMS.
* For those involved in development work, most of the 6502
processor signals are made available outside the BBC Micro.
* Priority or selection can be assigned to either RAMS or ROMS.
* ROMS can be used in RAM positions simply by changing two
push -on links.

* Simple installation - NO soldering.
* Can be installed together with most other BBC add-on boards.
* ZIF-sockets available as optional extras. Up to 15 may be housed
on the RAMROM 15 at any one time.
* All socket positions are software selectable.
* Free Utilities Disk supplied.
* Comprehensive User Manual included.
RAMROM 15
EXTERNAL PSU
ZIFSOCKETS

£129.95 inc VAT (P&P £3.50 inc VAT)
£5.75 inc VAT (P&P £1.73 inc VAT
£9.00 inc VAT Free P&P with RAMROM)

Trade and local authority enquiries welcome.
Prices correct at time of going to press.

CP

GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM
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STARdataBASE .
The database

.

STARdataBASE is the fast, machine -code, true random
access, database program in 16K ROM for the BBC
Microcomputer, complete with over 75K of FREE extension
Software.

FEATURES:
* Up to 4096 records in a file.
* Up to 69 fields in a record.
* Up to 255 characters in a field (subject to an overall
maximum of 920 characters in a record).
* An entirely User -defined record layout, including a facility
for colour.
* Can be used with 40 and 80 track Disk Drives.
* Entirely Menu -driven, extremely User-friendly.
* Extremely fast search -A single record can typically be
found in 1 second using the Keysearch facility.
* Search conditions include the following: --- , <>, <, >, and
"Anywhere in the field".

for the BBC

41

GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM

* Powerful facilities to edit records.
* Mail -merging between documents created on Wordwise or
View, and STARdataBASE records.
* Print-out of the whole database or selected Subsets, in the
form of Record cards.
* Address label printing - (up to 8 across the page).
* Fully documented routines which can be included in user written programs and interfaced with STARdataBASE.
STARdataBASE
Post & Packing

£86.25 inc VAT
£1.75 inc VAT

6 -PC :rc,e

Trade and local authority enquiries welcome.
Prices correct at time of going to press.
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Foreign

can be learnt using this general format.
Das Schloss is the German version of the
same activity.

Tense French by Sulis Software is
confined to learning all the tenses of both
regular and irregular verbs. You can
choose to test yourself on a particular verb
and tense. This is done by simply entering
all the forms of the tense while a score out
of eight is built up at the side of the screen.

talk

At the end of the exercise an Analysis
option highlights mistakes in a different
colour, and shows the correct forms. This

is useful for identifying problem areas

Theodora Wood searches for innovation in the
current batch of language -learning software.
LANGUAGE STUDY in the home has until

level. As the text

is

which require revision. Tests can also be
done on the meanings of all the verbs used

- 20 in all - either English to French or
vice versa. Tense French is thorough in its
testing phase, but does not have much of a
game element to provide motivation.
Both these elements are combined over

filled in the story

now been the province of Linguaphone

becomes clearer, and contextual clues help

courses and television programmes. Both
have a large oral element combined with
excercises in workbooks to help students
to listen to and write a foreign language.
Computers offer something extra. They
contain an interactive element, though at

to finish the exercise. Like Vocab this
offers more than the ritual learning of

two programs by Kosmos Software with
French Mistress A and B. Program A is a
vocabulary testing program covering
familiar nouns, while B covers grammar,
verbs and their tenses and adverbs. The
programs are designed to take you to 0 level standard. There are problems with

word lists.

Unfortunately, many children learn
languages in schools at the textual level
and so learning word lists still plays an
the moment it is confined to text. Most appreciable part. Another aspect of
language programs available combine one language learning is the memorisation of
the more advanced vocabularly in that
word tenses with all their irregularities.
or more of these features.
meanings can be more ambiguous, so your
Wida Software specialises in language
answer may be marked as incorrect when
programs for the school, college and home
it is a correct alternative meaning. Similar
markets. Wida wrote the Linguaphone
Chalksoft's Eiffel Tower is typical of packages are available for German and
German course, and its Apfeldeutsch is a
complete course which includes seven many programs to test vocabulary. It Spanish, and all can be used for other

Eiffel Tower

discs of teaching and testing routines, includes 10 word lists which can be chosen
six audio cassettes, a textbook and a from a menu. You guess the correct word
workbook. Apfeldeutsch is designed to with the help of a clue in English. Each

words.

take beginners to 0 -level standard.
A course of this type is thorough, but is
also rather expensive at £120. Though it

and verb testing, together with texts to be
memorised and tested. User -defined word
lists are not catered for, but the two Lexis

Longman's new French revision program combines elements of vocabulary

time a word is guessed correctly part of the
tower is built up; the testing session is over

when the building is complete. A Help

programs include up to 2,000 words,

most suited to seriously motivated

section on the screen reminds you how to
learners, it does show the main advantages enter any accents necessary. If you wish,
of a computer -based system. Students can you can make up new word lists and save
is

go back and forth through the excercises
with ease, and repeat wherever necessary.

which should be sufficient for most users.

Conversational French, Spanish,
German or Italian for the Atari

them for later use. Any number of words

Marking is immediate so mistakes are
quickly corrected without the time lag
inherent in most written work.

Wida shows an interesting approach
to vocabulary learning in its Vocab

programs, which avoid the pitfalls of
parrot -fashion rote learning of single
words in isolation. In Vocab French,

lillliil[Nlfl(lilflrtillltllrilii
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German or Spanish there is the possibility

of building up word lists and a sentence
which gives the context. The basic word
list and gapped sentences then form the
basis for six games, including Anagram
and Word Order. Keeping vocabulary
within its context is not only an aid to
learning individual words but also helps to
familiarise the user with other words and
phrases.

la I

I II
'1041101
.414,146410.1
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The Storyboard range of programs
covering French, German, Spanish, Dutch
and Welsh, also from Wida, grew out of

the original English Storyboard verson.
Text is entered using the Writer program,
which features automatic wrap -around
and a line -by-line checker. Text used in
this manner can be scaled for difficulty,
from early learners through to college
106

You try to build up the tower and improve your German with Das Schloss.
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You are asked to spend some time

111111111111111

visualising the clue so that it is fixed in
your memory before moving on to the
next word. Some of the clues are positively
bizarre, such as "The Spanish for

accountant is contador, (kontador)

.

.

.

imagine an accountant sitting in his office
counting doors instead of money." These
sometimes comic clues all aid the

visualisation process and help to fix the
word in the user's memory.
Each section also contains some gram-

mar, though none of it
111

11

In Conversational French the oral element is synchronised with text disp ays.

concentrate on the look, listen and learn

approach, with pictures and text appearing on the screen. The oral element is
synchronised with these displays so that
you can hear the language being spoken.

Constant repetition is what is required
here to learn the words and phrases in
ascending order of difficulty. Each course
consists of five cassettes and a workbook.

different way of learning languages with a

computer. Gone is the emphasis on the
precise nature of particular verb forms
and placing of accents. Instead, the
emphasis in these packages is to get the
user going fluently as soon as possible, at
the expense of rigid adherence to rules.
The theory behind the courses rests on
the belief that memory can be aided with
the use of imagery. There are 10 sections

is

particularly

serious. Testing routines are included to
check progress in translation both ways.
At the end of each section there are some
sentences for you to translate, containing
the words in commonly used phrases. For
pronunciation there is an audio cassette to
listen to after you have worked your way
through a section.

No pretence
The Linkword programs do not pretend
to offer a complete language course. What
they are is a quick and relatively painless

way of acquiring sufficient skill to be

All these approaches are based on what

beach, illness and business. The first parts

understood by foreign listeners. Training
schemes using the method have reported
increased learning speeds and higher motivation. A basic vocabulary of 350 words

might be termed as the conventional
approach to language learning. They

of each section are involved with the

together with some grammar could be

acquisition of new vocabulary. Thus in the
business section of the Spanish program,
the screen message is "The Spanish for job

learnt in 10 hours. Linkword is an

Conventional
require a certain amount of effort and persistence on the part of the participant, and
there is no guarantee of quick results. The

Linkword system is founded on a rather

PRACTICAL COMPUTING February 1985

providing up to 350 words for use in every-

day situations such as travelling, on the

is empleo", followed by "Imagine being
employed to do a job".

interesting alternative to other programs
available, and one worth considering if
your aims are modest.
(continued on next page)
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Education
(continued from previous page)

Silversoft produced the Spectrum
version of the Linkword programs and has
recently released another alternative
language -learning scheme. French on the

Software summary

Run is based on the adventure format.

Vocab French
Vocab German
Vocab Spanish
Apfeldeutsch
Storyboard French
Storyboard German
Storyboard Dutch
Storyboard Welsh
Eiffel Tower
Das Schloss
Tense French
French Mistress A
French Mistress B
German Master A
German Master B
Spanish Tutor A
Spanish Tutor B
French Revision
Conversational Spanish
Conversational French
Conversational Italian
Linkword Spanish
Linkword German
Linkword French
Linkword Italian
Linkword Greek
Linkword Portuguese
French on the Run

You are a British wartime pilot, shot down

over enemy territory, and your aim is to
make your way back to England. There is
a choice of four routes to choose from, of
increasing difficulty, and you must answer
questions and act on orders.

The question section is in the form of
multiple choice, and you are tested on
vocabulary, grammar and idiomatic

phrases. This form is favoured by the
examining boards at CSE and 0 -level;
students who have done well with the
program have had correspondingly high
exam results. French of the Run provides
practice in the language in a simulated
real -life situation.

Conclusions
None of the programs discussed, with
the possible exception of Apfeldeutsch,
would go very far in preparing anyone to
understand speech and speak fluently in a
foreign country.
Although computers have not yet
altered the main thrust of language learn-

ing, this may change. Interactive video
could use computer power to integrate the
various elements of language learning with
sound and visuals.

Micro
B,E
B,E
B,E
A

A,B,E
A,B,E
B,E
B,E
B,S
B,S
B,S
B,E,C,S

B,E,C,S
B,E,C,S
B,E,C,S
B,E,C,S
B,E,C,S

Format
C,D
C,D
C,D
D

C,D
C,D
C,D
C,D
C
C
C
C
C
C
C
C
C

C,S

C

At
At
At
A,B,E,C,S,At
A,B,E,C,S,At
A,B,E,C,S,At
A,B,E,C,S,At
A,B,E,C,S,At
A,B,E,C,S,At

C
C
C

B,E

C

C,D
C,D
C,D
C,D
C,D
C,D

Price

Publisher

£25
£25
£25
£120
£25
£25
£25
£25
£9.25
£9.25
£9.25
£8.95
£8.95
£8.95
£8.95
£8.95
£8.95
£7.95
£22.99
£22.99
£22.99
£12.95
£12.95
£12.95
£12.95
£12.95
£12.95
£9.95

Wida
Wida
Wida
Wida
Wida
Wida
Wida
Wida
Chalksoft
Chalksoft
Sulis
Kosmos
Kosmos
Kosmos
Kosmos
Kosmos
Kosmos
Longman

Atarisoft
Atarisoft
Atarisoft
Various
Various
Various
Various
Various
Various
Silversoft

Micros: A, Apple; B, BBC; C, Commodore 64; E, Electron; S, Spectrum; At, Atari
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LTD

FOR 411 COMPUTER SUPPLIES

Lowest prices for highest quality products!
Floppy disks:

maxeii. £2.09
.11111

Dxspy. £1.89 each

3M £1.72
Ribbons: Diablo Multistrike £1.72

Daisywheels: Diablo/Qume only £3.95

(0990) 23002/3
NO MIDDLE MEN! NO FRILLS! STRAIGHT FROM THE WAREHOUSE!
MICRO COMPUTER DISKS LIMITED Wilburn House, London Road, Sunningdale, Berks. SL5 OER
Circle No. 165
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The fastest
spreadsheet is

understandably
better.

SuperCaic® 3, Release 2
SuperCalc 3 with FastMath""is faster
than any other competitive spreadsheet.
A lot faster. This means while you're
waiting for others to calculate, you
could be off and running with SuperCalc
3, Release 2. And ontop of its astonishing
speed, it's all on one disc to simplify
usage. We've simplified the price, too.
It's about £80 lower than its best
known rival.
SuperCalc 3, Release 2 provides the
broadest range of functional capabilities.
You get a better data manager, and the

most sophisticated graphics of any
integrated program. Your spreadsheets
will be more meaningful, more understandable.
Yet it's surprisingly easy to learn and
use. From easy startup, to extensive
tutorials, to deeper, more efficient
modelling, the more you get into
SuperCalc 3, Release 2, the better it
treats you.
Speed, flexibility, depth...
no wonder it takes you further, faster.

S_ ORM/ IUS
MICRO SO

r
Special offer:
Free demo diskette
CI Please send me a Free Demo Diskette. so I
can preview the features and effectiveness of
SuperCalco 3,Release 2.

Name

Address

Tel:

Post this coupon to:
Sorcim/IUS, 10 Station Road, Watford,
Herts WD1 1EG. Tel: (0923) 46255.
Diskette is designed for use with IBM -PC's or fully
compatible hardware systems.
IBM-PC is a registered trademark of International
Business Machines Corporation.

A Division ol Computer ASSOOMMI IntemetIonal, Inc

Easy Software working harder.
So rcim/IUS Products: EasyWriter 1 System, EasyWriter II System, SuperWriter, SuperCalc 3 Rel.2,
and other SuperCalc Software, Easy F iler , and EasySales Pro.
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Kids' stuff
Theodora Wood looks at some of the programs available for children which aim
to both entertain and educate.
EDUCATIONAL PROGRAMS

for use in the

home have to interest not only the child
but also the parent, as bored adults tend to

communicate their lack of interest to
children. Latest releases tend to confirm

(Jr!

Cl

till 1

I

Flitir,

1t

the move in the market to educational
software which incorporates a games
element in its format to attract attention.
Also for preschool -age children especially,

difficulties in operating any program or
reading on -screen text mean that the

features of the best programs have to

I

include ease of operation.
Children from the age of about two are

perhaps the most difficult group of all.
Longman has produced three programs
for the BBC model B based on traditional
nursery rhymes. Nursery Rhymes
illustrates features appropriate to this age
1

group. The program operates like an

Argot

animated book, and rhymes can be chosen

from a menu of five well-known songs
such as Hickory Dickory Dock. All the
child has to do is press a number and the
animated rhyme will appear. Pressing the

space bar will repeat the tune and the
scrolling of the text. Pressing Escape
returns to the menu. Toddlers can learn to
operate the program very easily and will
enjoy seeing their favourite nursery
rhymes animated on the screen under their
control.
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Mr Funny features in one of four programs from Mirrorsoft's Here and There with the
Mr Men.

Preschool
The preschool age group is well catered

for by a variety of software houses.
Numerous programs teach first steps in
counting and letter recognition. It is
necessary to

look at

the

programs

carefully and decide whether they are
actually offering activities which could
just as easily be encountered in other
ways.

Software publisher Ebury produces a
range of programs suitable for this age
group which are carefully designed and
graphically interesting. Keyboard activity
is restricted to a minimum to enable young

children to use them. Booklets come as
part of the package to help parents with
learning strategies. The emphasis is on
parental involvement, not only in the use
of the programs but in other suggested
activities which add to the effectiveness of
their use.

Mr T Tells the Time helps children to
become familiar with the clock face. First

it illustrates the clock and then asks the
110

Using Logo -like Up, Down, Left and Right commands Mr Tickle is made to touch Mr
Grumpy on the arm.
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Education
child to press the space bar when Mr T is

Housekeeping cover early stages of letter

especially in word -recognition programs,
where American usage of English can be a
problem.
I0 Software produces Apple programs
for use in schools which could be used at
home, such as Odd Man Out and Colour
Sequences which test visual discrimination. Older Apple users may have

recognition and writing, shapes, meas-

to use similar programs designed for

choice is much greater as their ability to
read and enter text is increased. Spelling
and arithmetic are two areas which have
received a lot of attention, but the actual
programs produced vary considerably in
quality. The most basic concentrate on
drill situations. Such a program is
Educational 1 from Golem for the BBC
and Electron. For the price of one tape,

schools. Atarisoft's My First Alphabet

arithmetic can be tested as well as spelling

pointing to a missing number which is
indicated by a flashing square. Matching
Hours operates on three levels, from the

hours to halves and quarters, and the
player has to match the clock faces.
Similar programs from Ebury/Good
uring and numbers.

Here and There with the Mr Men by
Mirrorsoft is an excellent example of the
computer being used to maximum effect.

Based on the easily recognisable char-

teaches first letters and numbers with the

and time. The arithmetic section covers
use of animated graphics and musical the four standard operations and is limited

rewards.
For children from about six upwards the

to

a reward for

the correct answer.
(continued on next page)

acters from the popular Mr Men books the
program reinforces concepts of left/right

and up/down. Four separate programs
can be chosen from a main menu. A
particular favourite has been Mr Tickle
and Mr Grumpy. The object of the game is
to program Mr Tickle's arm to move until
it tickles Mr Grumpy. First the child has to
align the doorways in Mr Grumpy's house
and then move Mr Tickle's arm. This can

either be done step by step, seeing the
result of each movement as the keys are
pressed, or by typing in a complete
program and then seeing if it is correct. As

the game proceeds Mr Grumpy makes it
more difficult by putting chairs in front of
the doors.

Stimulating
These games could be described as
promoting pre -Logo activities which are
set in such a simple and motivating format

that children from four to eight could
work together, or with a parent, without
any hint of a drill situation. The programs
also stimulate discussion, a feature

increasingly seen as perhaps the most
important gain to be made when using
computers in an educational context. Also
they introduce the concept of a program as
well as reinforcing directional skills.

The Mr Men graphics are put to good use in a word games program which part of the
Here and There suite.

Podd can wink

Mirrorsoft's other programs for this age
group, Count with Oliver and First Steps
with

the Mr Men, cover more con-

ventional counting and first steps with
reading.

Acornsoft's new program, Workshop,
is

likely to appeal to four -year -olds

upwards. The program is billed as the
electronic equivalent of Plasticine and
shapes can be manipulated in various
different ways. They can be cut, drilled
and rotated, complete with noisy sound
effects. Each action is stored in the Look
section where a program is built up which
can be Run.
Apple and Atari users are not so well
catered for in the open market for this age
group. This is mainly because whatever its
hardware merits, neither machine has
been introduced in large numbers in
schools,

and

the

home market for

educational software has not been large.
Of course there is a wealth of American

programs which can be ordered from
dealers and stores. However, they can
present difficulties to younger learners,
PRACTICAL COMPUTING February 1985

Guessing the correct word makes Acornsoft's Podd go through his repertoire of 120
actions.

111

Spelling is taught by the look, cover, write

by Mirrorsoft concentrates on visual
discrimination. Old Macdonald's Farm

syndrome which has always been one of
the traditional approaches.

can be used by the younger members of a
family, testing odd -one -out and memory

(continued from previous page)

In contrast, Acornsoft's Podd is a skills. Sort is a selection test for space
minor masterpiece. Podd is a loveable cadets. The activities are the same as Old
character who appears on screen at the Macdonald but at a greatly enhanced
beginning of the program. The object of difficulty level, and visual skills have to be
the program is to find out what Podd can

do. The words "Podd can . . ." appear,
and the child has to enter an activity. If an

used to the full.
Other programs exploit the adventure
format to encourage reading, visualisation

appropriate word is entered Podd will and logic. Chalksoft's Pirate is a tale of
perform the activity, such as crying, adventuring on the high seas. Another new
sneezing, running and leaping. As there program by Acornsoft, Spooky Manor, is

Rupert James Pettigrew is a secret agent
in the
Pettigrew programs produced by Shards.
Again based on the adventure format, the

who makes his appearance

tales of Pettigrew combine adventures
with

keyboard

Simulations is another area of games
playing which grasps the imagination of

user and increases knowledge

specifically designed for group use, and
four people can play at once; maps are

the

cabulary, since the search is on for new
actions for Podd to perform.

also included. Quinkey owners can use the
system.

skills

only tests spelling but increases

skills,

Walt Disney series offers a similar format,
where Mickey Mouse embarks on
adventures and in the process helps
children with arithmetic and word
recognition.

vo-

are 120 actions to guess the program not

puzzles, word

control and problem solving. Atarisoft's

in

specific areas, while requiring traditional

to execute various actions. Hill

McGibbon is a new educational software

Board games
Other types of game can be seen as
descendants of board games such as
Scrabble where combinations of letters
can be used to build up words. Longman

has a new range which develops this
approach. Snaffle, Riddle of the Sphinx
and Word Wizard can all be played by up
to four players and are aimed at family
participation.

Mental arithmetic has been seen as
rather old-fashioned in a computerised
society. Certainly calculators remove the
need for absolute accuracy, but the need
to be aware of the rough answer is still
important. Arithmetic lends itself to

amalgamation with arcade action, and
Mirrorsoft's Quick Thinking even enjoyed

1984's software charts. In
Sumvaders, robots drop down from the
a spell in

sky and the object of the game is to answer

a question correctly before the robot
lands. Addition or subtraction are both

options and two players can play at
different levels, so a child can play against
an adult and still win.

Such a combination of mental gymnastics and arcade action can be seen in
Psion/Ask's new program for the
Spectrum. In Estimator Racer, the player

has to drive a racing car into the lane
labelled with the answer nearest to the
mathematical sum which is being asked.

Frac Attack by Shards is a concerted
assault on the understanding and testing

of fractions which again provides the
entertaining mixture of the arcade and
arithmetic. Over a series of six games the
user has a chance to move from the most
elementary fractions to those taxing
enough for an adult. Unfortunately, Frac
Attack shows one of the negative features

of this type of game because bombing
routines are incorporated into the
structure of one of the games. This aspect
is

also illustrated by offerings such as

Tablesums by Griffin Software.
Arithmetic and spelling are two of the

111

rim

more traditional aspects dealt with by
educational software. Other approaches
take specific areas of learning and ex- Mental arithmetic combines with arcade in Mirrorsoft's Quick Thinking programs
ploit them in unusual ways. Look Sharp
112

Robot Tables (top) and Sumvaders.
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Education
house,

set up by former directors of no robot turtle is used, and at nearly £200

Heinemann, which markets three former
Heinemann programs: Ballooning, Car

Journey and Special Agent. All three
programs show the special graphics ability
of the Five Ways Software group.

Ballooning requires the user to operate a
hot-air balloon at three different skill
levels, from operating the controls to stay
in the air to carrying out particular tasks
such as delivering medicines to a farmer.
Completing the tasks develops a working
knowledge of the relationship between air
pressure and the atmosphere.

Simulation
Sinclair Research markets Oil Strike,

for a turtle not many homes have one.

Also a language based on Lisp may well be
superseded by languages such as Prolog.

One way forward may be the approach
adopted by Interactive Story Books in its
Tales of Tillie the Turtle. Initially

developed for the Atari, the package
makes full use of the sprite facility and the
software includes five programs of Logo
work space to be used within the story.
Electronic sketchbooks exploit the

graphics capability of computers and the
best adopt an icon approach to promote
ease of use. Rolf Harris's Picture Builder
can be controlled by a joystick, and shows
shapes and colours outside the drawing
area which can be chosen. Text can also be

which simulates the search for oil by added and pictures Saved on to disc or

Weathermaster develops weather -

tape.
Hill

forecasting skills using a simulation of
Atlantic charts. Adventures and simulations encourage reading and writing
as well as developing powers of logic,

manipulate

surveying regions seismically. Sinclair's

McGibbon's Picture Builder
operates in a similar way, but instead of

Programs to assist music learning come
in two forms: those which test knowledge

of notes and those which aid the user to
compose using the computer. Note
Invaders by Chalksoft combines arcade
action with note recognition on the bass
and treble clefs and has proved useful with

children preparing for Grade I in piano.

Commodore's new program, Music
Maker, is a powerful package that has
eight

built-in voices

which

simulate

instruments such as guitar, piano and
synthesiser. Rhythms can be created to
form the background to tunes composed
on the Commodore.
The production of home -educational
programs is likely to increase as parents
who are worried about cuts in the
education system will want to help their
children at home. Improvements in this
type of software have continued over the

last year, coupled with an increased
gradually building a picture out of a emphasis on more open-ended creative
combination of shapes, the user can activities. However, using a computer
a shape by stretching,
squeezing and turning. Consequently
complicated three-dimensional pictures

must be kept in perspective, and tactile
and practical experiences must not be
ignored. Computers add variety and

and are well suited to conversion to can be built up and coloured in. They can
computers. Chess is perhaps the most then be printed on an Epson printer.
complicated strategy game of all and

motivation and so are a valuable addition
but not the complete answer.

memory and problem solving.
Strategy games require careful thought

Longman's new package, First Moves,
provides a structured tutorial to take a
beginner through the moves of all the
pieces as well as playing games against the

computer. Other games such as Reversi
have been published as computer titles.
These types of programs have to compete
with the original versions and have the
advantage of enabling the user to play
alone.

Programs such as Ega Beva's Sliding
Block Puzzle and Acornsoft's Juggle
the computer to present
problems of a different sort. Both present
jumbled picture puzzles on screen, and the
object of the activity is to reorganise the

Puzzle use

pictures into their correct form. Sliding
Block Puzzle uses the same method as in
all plastic puzzles where the pieces have to

be moved round to the correct place.
Juggle Puzzle operates like a Rubik cube,

where sections of the puzzle have to be
twisted to their correct orientation. Both
difficult at the most
advanced levels, requiring concentration
and persistence beyond the range of most
adults.
are fiendishly

Graphics expertise
Gaining command over the graphics

capabilities of a computer can be a
formidable exercise. The success of Logo

in this field has been well documented,
and simplified subsets of the language
can be used with younger children, such

Software summary
Micro

Format

Nursery Rhymes
Mr T Tells The Time
Mr T's Number Games
Mr T's Measuring
Here and There
Workshop
Odd Man Out
Colour Sequences
My First Alphabet
Educational 1

B

C

B,C,S
B,C,S
B,C,S
B,E,S
B,E

C,D
C,D
C,D

Podd

Snaffle
Word Wizard
Riddle of Sphinx
Quick Thinking
Estimator Racer
Frac Attack
Tablesums
Look Sharp
Pirate
Spooky Manor
Pettigrew's Diary
Ballooning
Oil Strike
Weathermaster
First Moves
Sliding Block Puzzle
Juggle Puzzle
Rolf Harris Picture Builder
Picture Builder
Note Invaders
Music Maker
Music System

C

A

C,D
C,D
C,D

At

D

B,E

C

B

C,D

C,S
C,S
C,S

C

A

B,E,C,S
S
B

B,E,C,S
B,E,C,S

C
C
C
C
C
C
C

B,E,C,S

C,D
C,D
C,D

C,S

C

S

C,S

C
C
C

B

C

B

C,D
C

B,S
B,E

S

C
B

B,E,S
C
B

C,D
C,D
C,D
C,D

Price
£9.95
£9.95
£9.95
£9.95
£7.95
£9.95
£8.05
£8.05
£30
£7.95
£9.95
£9.95
£7.95
£7.95
£6.95
£4.95
£6.95
£7.95
£7.95
£9.25
£9.95
£7.95
£9.95
£9.95
£9.95
£7.95
£7.95
£9.95
£9.95
£9.95
£9.95
£30.0
£25.0

Publisher
Longman
Ebury
Ebury
Ebury

Mirrorsoft
Acornsoft
10 Software
10 Software

Atarisoft
Golem

Acornsoft
Longman
Longman
Longman

Mirrorsoft
Psion/Ask
Shards
Griffin

Mirrorsoft
Chalksoft
Acornsoft
Shards
Hill McGibbon
Sinclair
Sinclair
Longman
Ega Beva

Acornsoft
Commodore
Hill McGibbon
Chalksoft
Commodore
System

as Acornsoft's Turtle Graphics. Logo
devotees are prone to idolatry but an
activity which is preferred to more
traditional activities in a school context is
not necessarily an instant hit with younger
children at home. This is especially true if
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Micros: A, Apple; At, Atari; B, BBC model B; C, Commodore 64; E, Electron;
S, Spectrum
Format: C, cassette; D, disc

1
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ORCHID

RITES

BOPS FABLES 1/

With PC TURBO...Speed Wins the Race.
In business, success comes to those who

win the race against, deadlines and

competition. The IBM' m PC is a great
tool, but valuable time can be wasted
waiting for it to recalculate spreadsheets,

retrieve data, or execute the newer and
more complex software packages. PCturbo,TM new from Orchid, can help you win
and enjoy the fruits of success.
PCturbo is the ultimate IBM PC

mers waiting for compilers to finish

before testing a new feature. Businessmen waiting for a data base to retrieve
account information. Word processors
waiting for the spelling checker to finish
before printing.
PCturbo does more than just speed up

II.TM So, with PCturbo, your PC looks
and acts the same as before; it just runs
faster.

Who needs PCturbo? Anyone who

ever waits for their PC to finish executing
so they can run something else. Program-

the first place. Write or call for more
information.

TECHNICAL DETAILS.
Hardware

One slot plug-in board with high-speed

execution speed of your PC so you can get

WordStar,TM Lotus 1-2-3, I m and dBase

your PC investment. You get your work
done quicker and decisions made sooner.
The very reasons you get a computer in

the PC. It extends the life of slower, older

productivity enhancement. It boosts the
more done in less time. And it's transparent to existing programs asuch as

programs. It provides a base for new
sophisticated software. And it protects

16 -bit processor (8086 or 80186)

Up to 640K on -board memory for a maximum of 1.28 Mbytes total PC memory.

INTERNATIONAL
2, Meadow ( ourl.
High Street,

Mines', Oxon.
088 bLP.
Telephone:10865i 880.429
(Ogg it 75-194
Teti,: 8 31 38 (3

Simple "one step" installation.
Software

Runs IBM PC -DOS 2.0/1 on either the IBM
PC or XT.

Provides disk caching, RAM disk using
available PC memory up to 640 Kbytes.

Concurrent program execution available
soon.

PCturbo is a trademark of Orchid Technology. IBM PC and XT are trademarks of International Business Machines Corporation. WordStar is a trademark of MicroPro. Lotus 1-2-3 is a
trademark of Lotus Development Corporation. dBase II is a trademark of Ashton-Tate.
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A practical conference
highlighting computer benefits
to construction managers

Constructive
Computing
Keying in

Thursday 21st February 1985,
Bloomsbury Crest Hotel, Coram Street,

/

to profit

London WC1N 1HT

Organised by CONTRACT JOURNAL, in association with

the Chartered Institute of Building
and the Construction Industry Computing Association.

Building on last year's successful conference
Contract Journal brings together top experts to
paint a picture of today's technology and

tomorrow's trends in construction computing.
Computers are revolutionising the way companies
operate. This revolution brings benefits to the
small contractor as well as the large; to the project
manager as well as the office accountant. But
what system to buy? How best to use it?
Top specialists from the world of construction
computing and finance will guide delegates on the
use of computers both on the site and in the
office to increase efficiency and profits.

2.00- 2.30 Surveying the scene. Dr Martin Barnes.
As a director of a project software
house and one of the country's leading
project managers Martin Barnes is
uniquely qualified to give an overview
of the latest developments in
computing for planners, and quantity
surveyors.
2.30- 3.00 A system described. Jeff Reiss, of Abtex
software, shows how a planning
software programme can benefit the
smooth running of a construction
project.
3.00- 3.15 Questions on afternoon session.

Programme
Registration of delegates and coffee.
8.45
Chairman (morning session) Dennis A Neale, chief
executive, Chartered Institute of Building.
Session one. Getting programmed.
9.30-10.00 Selecting the right system Gavin
Whichello, managing director, National
Training Systems, explains how to
evaluate your computer requirements
and discusses the evaluation of benefits
versus price; custom and standard
software.
10.00-10.30 Latest systems for contractors Brian
Harrison, senior consultant with the
Building Advisory Service, assesses
what's new on the market. Who makes
it, what it does, how much it costs - and
how best to use it.
10.30-10.50 Coffee-and a chance to see the
exhibition.

Session two. Profiting from your office computer
10.50-11.20 Spreadsheets and financial modelling
Julie Colberg, a management consultant
with accountants Peat Marwick, explains
how to use the power of the computer
to produce a whole range of budgetary
and financial forecasting systems.
11.20-11.50 Drawing on the computer Mervyn
Richards, manager of Laing's computer
graphics production and development
unit, explains the mysteries of
computer aided design, and why
contractors, who are becoming more
and more drawn into design, should
look more closely at CAD.
11.50-12.00 Discussion
12.00- 2.00 Lunch. The working displays of
hardware and software systems will be
open during this especially extended
interval.
Chairman (afternoon session) Rob Howard, general
manager of the Construction Industry Computing
Association.

r

Session four
3.15- 5.00 Computer Clinic and Exhibition
Conference speakers will be on hand to
answer individual problems and give
delegates independent advice on

computer problems. During this time
the computer exhibition will remain
open to delegates wishing to get
hands-on experience of manufacturers'
products.

Contract Journal
THE WEEKLY FOR CONSTRUCTION MANAREVIS

1

The fee of £105 each plus £15.75 VAT includes

REGISTRATION FORM

Conference Administrator (CJ),

attendance at the conference, morning coffee,
lunch, tea and documentation plus a free copy of
'Through the Micromaze' valued at £700.
A 10% discount will be allowed for bookings

Reed Conferences, Room 1313,
Surrey House, Throwley Way,
Sutton, Surrey SM1 400.
Tel: (01) 643 8040 ext: 4892/4890

received by 31 December 1984, and CICA members.
Payment may be made by cheque or credit card.

Telex: 892084 BISPRS G (REC)

CHEQUE Cheques to be made payable to
Reed Conferences.
DEBITING CREDIT CARD Tick choice of card:

Please complete in BLOCK CAPITALS and send
to: -

place(s) for the
Please reserve
Constructive Computing - Keying in to Profit
conference to be held at the Bloomsbury
Crest Hotel, London WC1 on 21 February 1985

Please tick if receipt is required
Access/Mastercard Barclaycard/Visa
American Express Diners Card
Card Account Number

Name

Position
Company
Address

Card Holder's Name with initials
Card Registered Address
Tel No.

Signature
Expiry date of card
Total to be charged dm VAT)
If you require tickets for more than one person
please list all details on a separate sheet,

Session three. Planning for Success

Reed Conferences, a division of Business Press
International Ltd. Registered No. 151537 England.

L
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After the conference session they will be available
to answer individual questions in Contract Journal's
'Computer Clinic'.
Conference sessions will be supported by working
displays of many of the top manufacturers'
products plus the latest programmes on offer
from UK software houses.
The day promises to be of real practical value to
construction managers and directors -a day to
build your confidence in computers.

Please note that a credit card charge will appear on
your statement under the name of Business Press
International Ltd.

1
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Dama
David Levy proposes some algorithms for an
interesting alternative to draughts.

THE GAME OF Dama is played on the same

possible to create a situation in which your

eight -by -eight board as draughts, with the

opponent cannot move any of their own

same type of pieces. Dama is popular in
Central Europe, though for some reason it
appears to have been neglected by British

pieces, and if you make a move that
creates such a position you immediately

games enthusiasts. Its rules are simple, yet

the game. The rules originally
designated such blocked positions as

like so many other strategy games this
simplicity belies the true nature of the

draws, but the game is made much more
interesting by this rule change.

struggle.
The two players sit on opposite sides of

Findler's work

the board, each with an army of eight
pieces. White's pieces initially occupy the
squares numbered 1 to 8, while Black's
occupy squares 25 to 32. The players move
alternately, and a move consists of either a

single, forward diagonal step with one
piece; or a single, double or triple jump,
all in a forward direction, by one piece
over one or mare pieces, which might
belong to the same side or to the opposing
side. So in the initial position, White can

move one step with any of the pieces on
squares 5 to 8, or could make a single jump

with any of the pieces on squares 1 to 4.
The aim is to be the first to manoeuvre
all of one's own pieces on to the squares
initially occupied by the opposing army,
so in this sense Dama is similar to the game

of Halma which was the subject of last
month's article. In Dama, however, it is
116

lose

game in order to derive the most suitable
features for the evaluation function.
Findler's own program had to be small,
since his computer had the equivalent of
only 5K of memory - this was in 1959 and so he employed only one feature in his

I first came across the game in a paper

by Professor Nicholas Findler on

Clearly the game lends itself well to a
tree -searching approach, and so it is
necessary to analyse the nature of the

a

program, written in Australia, that played

evaluation function. He did, however,
describe other important features which
would have been included in the program
had space permitted.
The most important of these is
Development. It measures how much
progress up the board has been made by

Dama. Professor Findler is one of the
world's leading experts on computer
games, and has written prolifically on each of the players. The measure of a
many related subjects, including computer
poker. This article relies heavily on
Findler's work.
The fact that the game is not trivial for a

computer program can be seen from the
number of possible ways of moving one's
own pieces from their starting squares to
the opponent's starting squares, in single

player's development is simply
rankp,e3
rankpiece 1 + ran kplece 2
+ rankpiece 8

and the overall development measure is
White's development - Black's
development
The feature known as Potential is based
on the concept that it is generally more

factorial - itself a number of the order

advantageous to jump over one of your
opponent's pieces in the next half move
than it is to jump over one of your own.
The reason is that your opponent has the

10'4.

right to move his piece in order to prevent

steps. This number is in the region of 109,
and to cater for the possible move
orderings it must be multiplied by 56
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Strategy games
you from making an advantageous jump,
whereas you can decide to leave your own
piece where it is.
To measure this feature for any
particular sequence of k ply it is necessary
to define a number of variables
P, - the game position which has arisen j
ply after the start of the game

k - the number of ply ahead that the
program thinks

Own, - the number of possible jumps
over the program's own pieces in
position P,
Opp, - the number of possible jumps over
the opponent's pieces in position I),

to the left, and three of them will be program until a reasonably good reforwards and to the right. The number of lationship exists between the weightings of
left moves can be denoted by 1, the number

these two features. Then add a third

of right moves by r, and the total number feature, and play another series of games
between two programs using evaluation
of moves by m.
The quantity P,(r,l) in the fifth column functions that differ only in their

of the mobility table is the number of weighting for the newly added feature.
different ways, on an empty and infinite This series of games will provide a
board, that a piece could move from reasonable idea of the correct weighting
square 1 to square 25 in single steps. It is for the third feature. Then continue the
process, adding the remaining features
simply
m!/((m - r)!

x ri)

But the board is not infinite, it has edges,
From

To
25

one by one.
Now create 26 different evaluation func-

m

r

Pm(r,l)

d

3
4

3
2

20
15

6
0

by

26

6
6

(Opp, - Own) - A x (Opp,, - Own; +

27

6

5

1

6

28
29
30

6

6

0

1

7

3

7

4

3

35
35

31

7

5

2

32

7

6

1

then potential in position P, is measured
+ Oppl+ k

+ Opp1.4.2 - Owni+2 +
- Own, +k)

1

where A is a constant.

Negative potential
The previous feature measures the merit

of potential jumps during a sequence of
moves that extends for the next k ply from

the root position. This measure does not
take into account the fact that the
importance of potential for a particular
player varies according to whether or not
it is that player's turn to move. In order to

allow for this the program must also
consider the potential one ply further on.
The measure of negative potential is
therefore simply

and so some of the paths from square 1 to
square 25, which would exist on an
infinitely wide board, do not exist in the
real world. The number of such routes to

be subtracted is denoted by d, and this
number subtracted from P,(1,r) gives the
number of feasible paths from square 1 to

Squares nearer the left and right edges of
the board will have lower mobility values

pieces themselves will have more flexibility

away from the left and right edges. This is

of choice in their paths to the far end of

logical, since pieces on the edges have

the board. Findler suggested the following
measure for the Spread of one's pieces

fewer ways to advance than those on more
central squares.

x (rankp,... 2 + rank,. 22 +

+ rank, lece 8)
The smaller this number, the better spread
are one's own pieces.
Since the object of the game is to march

one's pieces into the two far ranks, it
obviously sensible to

is

include in the

evaluation function some indication of
whether a move ends on one of the eight
key squares. This Home feature scores 1 if

feature will probably be determined by
trial and error, though it is always
interesting to program some sort of
learning device to encourage the program

to improve the weightings in its own
function. A method for accomplishing

can see that using single steps the piece
must make six moves in order to arrive;

this was described in my book Computer
Gamesmanship.
Another method could also be used. In
the Dama program there are six features.
Start with two features, and play a series

three of these moves will be forwards and

of games between two versions of the

Consider how a piece from square

1

might eventually arrive on square 25. You
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otherwise
forever.

the

tournament will take

Best score
Choose the set that scores best in the
tournament. Each version of the evaluation function will have played 63 games,

or better still 126 - once with White and
once with Black against each opponent.
The winning set of ratings is now used as

tournament and down after the next,

combined into a linear evaluation function
in the usual way. The weightings for each

similar to the concept of

programs on a shallow -depth of look -

Weighting

squares, and 0 otherwise.
Findler suggests the interesting concept
of measuring the Mobility for each square
of the board, rather than for each piece as
in chess, draughts and many other games.
is

weightings. You will need to put the

the reference point, and the process is

The six evaluation features can be

His idea

possible weightings for each of the six
features will provide the 64 different
evaluation functions, and your program
can now play a tournament, matching in

By studying the table and the way in
which it has been created you should be
able to generate similar tables for every
square. It will then be possible to measure
the change in Mobility for each move,
simply by determining the difference
between the Mobility values of the origin
and destination squares.

a move does end on one of the far eight

degrees of freedom which I have discussed
elsewhere in connection with Gomoku and
Connect -4.

tions. For each feature examine the
established weighting, W, and use the two
values 1.1 x W and 0.9 x W. The two

ahead - say three ply or four ply -

than those nearer the centre, and so the
mobility feature will encourage moves

rankpiece 82) - (ran kplece 1 + rankpiece 2 +

7

is then determined by adding together all
the g values for square 1. It is indicated by

block the opponent's jumps, and the

8

-9

7

21
7

turn every possible pair of sets of

1

well spread out it will be easier for them to

1

14
28
20

square 25, as indicated by the value in the g
column.
The Mobility value assigned to square 1

Mob. From the table you can see that
The Spread of a player's pieces is the square
has a Mobility value of 104.
the board from left to right. If they are

104

0
21

Mobility table for a piece or square 1.

Owni+k+, - OPPI+k+,

extent to which they are spread out across

1

Mob
14
14
6

repeated.

When the weighting for a particular
feature moves, say, up after one
tournament of games and up again after
the next set, continue to iterate by using
values 10 percent above and below each of
the current weightings. But when you find
that a weighting goes up after one
reduce the window for this weighting from
10 percent to 5 percent. This hill -climbing
process is repeated until the windows are

all, say, 2.5 percent or less, whereupon
you have reached a local optimum in your
search of the six -dimensional space
that is represented by the evaluation
function.
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IBM Authorised Dealers

Bulk buying power and low
overheads means that
Worldwide Computers Ltd can
offer the lowest prices in the
U.K. and throughout Europe.

With access to just about every computer product
on the market, our company is equipped to
provide express delivery, expert advice, export
facilities, tailored software and excellent

maintenance back-up.

Telephone 01-947 8562 and discover how
much we can help you save.

WORLDWIDE COMPUTERS

Professional Service Lowest Prices

Worldwide Computers Limited, Spa House, 11-17 Worple Road, Wimbledon, London SW19 4JS Telex: WOWICO 8955888

COMPUTERS

Apricot Fl 256K RAM
Apricot 256K 2x315 D/D+Monitor
Apricot 256K 2x720 D/D+Monitor
Apricot 256K 5 MB HD.D+Monitor
Apricot 256K LOMB HD.D+Monitor
BBC Micro Computer
Canon MSX Computer
Commodore VIC 20
Commodore 64
Commodore SX 64 (Portable)
Commodore Plus 4
Epson Portable PX8
Epson Portable PX8 + RAM
Epson QX10 + RX80 + Cable
IBM PC 64 lxDisk
IBM PC 64 10MB Disk
IBM PC XT 10MB Disk
IBM Portable lxDisk
IBM Portable 10MB Disk
IBM PC AT lxDisk
IBM PC AT 20MB Disk
Kaypro 2
Kaypro 10MB
Sanyo MBC555 2x160K Disk Drive
Sinclair Spectrum 48K+6 Pack
Sinclair Spectrum 48K+
Sinclair Q.L. Computer
Sirius '1' 128K 1.2MB
Sirius '1' 256K 2.4MB
Sirius '1' 256K 1.2+10.6MB
Televideo
Wren Computer

£949.00
£1399.00
£1549.00
£2099.00
£2275.00
£320.00
£259.00
£78.25
£160.00

£575.00
£220.00
£649.00
£799.00
£1599.00
£950.00
£1800.00
£2400.00
£1444.00
£2288.00
£2345.00
£3456.00
£999.00
£2225.00
£899.00
£100.00
£139.00
£330.00
£1650.00
£2150.00
£2950.00
P.OA.

£849.00

DAISY WHEELS
Brother HR5
Brother HR1
Brother HR15
Brother HR25
Brother HR35
Daisy Step 2000 (20CPS)
Diablo 620 (RO)
Diablo 630 (API)
EP 44 Personal Elec. Printer
1600 Flowriter IBM-PC 8K.QD
Hitachi 672 Plotter
Juki 6100
Juki 6300 Printer (40 CPS)
Quen-Data Daisywheel Printer
Qume Letter Pro 20
Qume 11/40 (RO)
Richo RP1300
Ricoh RP1600
Smith Corona TP1
TEC 10-40 D/W Printer
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DOT MATRIX

Admale JP80 Dot Matrix Printer
Anadex DP 9000
Brother M1009 Dot Matrix Print
Canon PW 1080A (NLQ)
Canon PW1156 A (NLQ)
Commodore MPS 801
Commodore MPS 802
Epson RX8OT

Epson RX80 F/T
Epson FX80
Epson RX100 F/T Printer
Epson FX100 F/T
Epson LQ 1500 NLQ Printer
Mannesmann Tally MT80
Mannesmann Tally MT160
Mannesmann Tally Pixy Plotter
Mannesmann Tally MT180
MP 165 NLQ Printer
OKI Microline 82A Printer
OKI Microline 83A
OKI Microline 84 (P)
OKI Microline 92 (P)
OKI Microline 93 (P)
OKI Microline 2350 (P)
Panasonic KP 1091 (IBM + NLQ)
Radix 10 (NLQ)
Radix 15 (NLQ)

Shinwa CP80 AF/T Para
Star Delta 10
Star Gemini 10X
TEC 1550 (P)
TEC 1550 (S)

£169.00
£799.00
£155.00
£295.00
£355.00
£155.00
£250.00
£190.00
£215.00
£320.00
£340.00
£425.00
£895.00
£185.00

£399.00
£450.00
£580.00
£259.00
£249.00
£389.00
£629.00
£365.00
£499.00
£1449.00
£275.00
£449.00
£549.00
£189.00
£319.00
£195.00
£459.00
£499.00

PERIPHERALS
£130.00
£255.00
£325.00
£555.00
£695.00
£225.00
£675.00
£1310.00
£190.00
£1449.00
£395.00
£319.00
£825.00
£225.00
£450.00
£1175.00
£875.00
£1175.00
£175.00
£845.00

12in Apricot Morlitor (+ £50 On System)
£289.50
Colour Monitor for Apricot Fl
£350.00
Cables from
£10.00
Commodore Compat cassette
£25.00
Commodore 1701 Col Monitor
£175.00
Epson Accoustic Coupler
£130.00
Fl 9" Mono Monitor
£175.00
Microvitec 20" Colour Monitor
£280.00
Sanyo 2112 Green Screen 15MHS
£65.00
Sanyo 3117 Col Hi Ress 600PISC
£279.00
Sanyo 3125 Col Med Ress 400PIS
£175.00
Sanyo 8112 Green Screen 18MHz
£85.00
Sinclair Expansion Pack
£85.00
Monitor for QL
£235.00
VM12MHI Monitor Gm Srn 4 IBM
£144.00
Keyboards, cable, interfaces, tractor feeds, sheet feeds,
disks, software, up grades, listing paper, ribbons, daisy
wheels available for most products.
All prices excluding VAT
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THE INSTITUTION OF
ANALYSTS & PROGRAMMERS

THE LAST ONE

(TLO)

TLO - THE PROGRAM THAT WRITES PROGRAMS

TLO Nominated Software Product of the Year 1982 (RITA AWARD)
TLO Winner

An association which is widely recognised and respected,

: Computer Program of the Year 1983 ICTA AWARD)

endorses the status of its members, protects and
promotes their interests, assists their careers and

encourages their ethical standards is the foundation of
every profession.

TLO Lets Anyone Write Business Programs

The Institution of Analysts & Programmers is the
leading association for those who use, develop and

to use, copy, sell or enhance

organise systems analysis and computer programming
for Commerce, Industry or Public Service as a principal
or supplementary part of their professional life.

the end program runs without TLO

Awareness of the Institution and the high regard
accorded to its members has brought inquiries and

Inclusive Price - most 8 bit computers

applications from over forty independent countries and
states.
The essential qualification for election is practical
experience but grading allowances are made for degrees,

£201.25

most 16 bit computers £258.75

Active User Club offers bi-monthly newsletters, support programs bank etc

diplomas and course certificates of recognised universities

and training organisations and for memberships of

- membership £24.00 p.a.

other professional associations and learned bodies. A
guide to membership requirements and gradings may be

requested by telephone or letter addressed to the

FULL DETAILS FROM U.K. DISTRIBUTORS

Applications Department.

01-898 2385

VANCE ASSOCIATES LTD
Church Lane, St. Sampsons

The Institution Of Analysts & Programmers

Guernsey, C.I. Tel: 0481 49783

GIBSON HOUSE, FOURTH CROSS ROAD, TWICKENHAM
MIDDLESEX, TW2 5EL, ENGLAND
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FLOPPY DICK'S' 'N' RIBBONS
FLOPPY DICK SAYS: "We are a maxell
specification and reliability

House simply because today they are the best for

at new low prices.
Every disk is certified 100°/0 error free with lifetime

guarantee".

FLOPPY DICK SAYS "Make a good impression with MX ribbons"

!flaxen

(HITACHI)

Multistrike Ribbons

For maximum reliablIty

5.25" Mini disks
1-8 box 9 + box
£19.99
MD1-DD ss dd 48 tpi
£20.99
MD1-D 2 -disk twinpack
4.99 post free
MD1-D ss dd 48 tpi
28.99
27.99
MD2-D 2 -disk twinpack
6.99 post free
28.99
2 7 99
MD1-DD ss quad 96 tpi
MD2-DD ds quad 96 tpi
38.99
37.99
MD2-HD ds 96 tpi 1.6 m/byte
49.99
47.99
Postage: 1 box £0.75 plus £0.50 per additional box
31" MICRODISKS
£34.49
MF1-DD 80 track i Mbyte
£36.4U
48.49
MF2-DD 80 track 1 Mbyte
50.49
3" Compact disks
CF2 100 tpi

£45.99

£44.99

8" Floppy disks
FD1-128 ss sd 128 bytes
£25.49
£24.49
FD1-XD ss dd soft
27.49
26.49
FD2-128 ds sd 128 bytes
35.49
34.49
FD2-XD/ds dd soft
34.99
33.49
FD2-256D/ds dd soft
34.49
33.49
512D/1024D
Postage: 1 box £1.50 plus £0.50 per additional box.
DAISYWHEELS from £3.55 each

Diablo Hy -type II
Qume I Sprint 3/5 etc
Ricoh 1600

Each
£1.79
1.59

NEC Spinwriter
Wang A5
IBM Tech III

1.79
2.09
1.89
2.19

Brother HR15

3.99

Nylon fabric Ribbons
Each
Oki Microline 80,82,83,92,93 1.09
Oki Microline 84 84A
2.49
Qume I/IBM 6240
2.29
Diablo Hy -Type II
1.79
Walters WM2000 for schools 5.39

NEC Spinwriter
Olympia ES100
Epson 80
Epson 100
Epson 100 refills
Centronics 700 Zip -pack

2.49
2.89
2.79
5.99
2.49
1.69
3.99
3.00

Centronics 150
Brother HR 18
Postage: 1-2 ribbons £0.50; 3-12
ribbons £1.00
Prices EXCLUDE VAT

Correctable Ribbons

Each
£2.49
1.79
1.99
2.69
1.19

Fac it 8000

Olivetti ET121 etc
Olympia ES100 etc
Brother HR15

IBM 82CGolfball
Juki black
1.19
Juki green, brown, blue red 2.19
Lift -Off Tapes
Brother EP44
Brother HR5

from £0.75
£2.70
2.45

DISK library cases and
storage boxes from

£3.10

**REMEMBER - if in any doubt,

ask."" FLOPPY DICK SAYS:
"Asking dumb questions is easier
than correcting dumb mistakes".

We stock ALL Maxell disks PLUS extensive range of ribbons, printwheels, disk storage and other related products
Call Lawrence or Jenny on 0483 273152 for information or quote: 24 -hour answering service

MX

COMPUTER
SUPPLIES

LOWER BARRIHURST HOUSE, DUNSFOLD ROAD, FREEPOST,
CRANLEIGH, SURREY, GU6 8BR

Tel: (0483) 273152

Telex: 859111
Circle No. 132
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***BEST PRICES - TOP QUALITY - FAST DELIVERY***
PRICE PROMISE
We will better any genuine delivered price advertised in the current issue o
PCW for Boxes of Disks shown in the list below.
Please Telephone for price.

..... ......

......

....... ....... .....

QUALITY FACTORY SEALED DISKS

NORMALLY SAME DAY DESPATCH

5.25 DISKS
BOXES OF 10 DISKS

Prices per Box (£)
5-9
10-49

1-4

HR
HR

S/side
D/side
S/side
D/side

D
D
Q
Q

Dens
Dens
Dens
Dens

48tpi
4Btpi
96tpi
96tpi

40Tr
40Tr
80Tr
80Tr

17.00
24.00
24.50
30.50

16.25
23.25
23.75
29.75

15.50
22.75
23.00
29.00

VERBATIM DATALIFE (5 Year Warranty)
MD525-0IHR S/side S or D Dens 48tpi
MD550-01HR D/side S or D Dens 48tpi
MD577-01HR S/side Q Dens
96tpi
M0557-0IHR D/side 0 Dens
96tpi
10 or 16 hard sectors at same price.

40Tr
15.25
15.00
14.50
40Tr
21.50
20.75
19.50
80Tr
22.00
21.25
20.00
80Tr
28.00
27.25
26.00
Add £1.00 for plastic case.

VEREX
MD200-01HR

S/side S Dens

HR
HR
HR
HR
HR

S/side
S/side
D/side
S/side
D/side

BASF (Qualimetric)

14.25

1D/96
2D/96

Dens
Dens
Dens
Dens
Dens

48tpi
48tpi
48tpi
96tpi
96tpi

Please Telephone for

40Tr
40Tr
40Tr
80Tr
80Tr

13.75

13.25

MOST COMPETITIVE
Prices

Special Offer - FREE Library Box
S/side
S/side
D/side
S/side
D/side

HR
HR
HR
HR
HR

IX
ID
2D

S
D
D
Q
0

S
D
D
Q
Q

Dens
Dens
Dens
Dens
Dena

48tpi
48tpi
48tpi
96tpi
96tpi

40Tr
40Tr
40Tr
BOTr
80Tr

14.60
16.50
21.50
21.50
25.00

14.20
16.00
20.75
20.75
24.25

13.80
15.50
19.50
19.50
23.50

14.90
1.90
13.50
16.50
6.40
12.50
4.50
21.00
34.00

14.50
1.80
13.00
16.00
6.20
12.30
4.25
19.50

14.00
1.70
12.50
15.50
6.00
12.10
4.00
18.50

34.00
45.00

33.25
44.25

32.50
43.50

ACCESSORIES _
Head Clean Kit with Fluid
5.25 EGLY Library case
Lockable Box 40 Cap inc Disk Pen
Lockable Box 90 Cap inc Diak Pen
Verbatim 5" Head clean kit
Verbatim 5" H/c disks (per 10)
Disk Labels 100(5 cols).w/p tabs
Disk Mailers 4 disk cap (per 100)
Disk Drive Anelyser(Apple II/J11)

DL -5
DM -5

VDDA-5

3.5 DISKS
SONY - HEWLETT PACKARD
S/aide
0/side

OM -1)3440

0M-04440

80Tr
80Tr

BASF (Qualimetric) .. Special Offer - FREE ABA Box with 5 Boxes *
FD3.5

S/side

80Tr

37.00

36.00

35.00

15.50

15.00

14.50

24.00
24.00
27.75

23.00
23.00
26.75

21.50
21.50
25.25

ACCESSORIES
LB60-3.5

Lockable box 60 Cep inc Disk Pen

B DISKS
VERBATIM DATALIFE (Five Year Warranty)
F034-9000
FD34-8000
DD34-4001

EPSON MX-100E1T TYPE 111

349.00

S/aide S Den
S/side D Den
D/aide D Den

HIGH SPEED PRINTER BUFFERS
48K HIGH SPEED PRINTER BUFFER PARALLEL
48K HIGH SPEED PRINTER BUFFER SERIAL
32K HIGH SPEED PRINTER BUFFER PARALLEL
32K HIGH SPEED PRINTER BUFFER SERIAL
16K HIGH SPEED PRINTER BUFFER PARALLEL
16K HIGH SPEED PRINTER BUFFER SERIAL

119.00
123.00
111.00
109.00
102.00
94.00

MONITOR
75.00

GREEN SCREEN ZENITH MONITOR

BUZZ BOX CCITT V21 3001300

65.00

PSU. 9.00 BBC LEAD 4.50 OTHERS LEADS 8.50
WS2000 MULTI STANDARD MODEM, MAINS -POWERED
ORIGINATE & ANSWER, FULL DUPLEX
AUTO ANSWER, AUTO DIAL

129.95

NIGHTINGALE MULTI -STANDARD MODEM

HR denotes Disks with Reinforced Hub Rings.
HCK5
LC5
LB40-5
L890-5
VCK-5
VCD-5

PRINTER

MODEMS

48tpi 40Tr

MEMOREX (5 year warranty)
3431
3481
3491
3504
3501

65 GLEBE CRESENT, KENTON, MIDDLESEX
TELEPHONE 204 9351
(Limited Offer)

DYSAN
104/1D
104/2D
204/1D
204/2D

MICRO SUPPORT

3001300, 1200175, 120011200
ORIGINATE & ANSWER, FULL DUPLEX
COMPLETE PACKAGE WITH COMMSTAR

139.50

COMMUNICATION ROMS
29.00
28.00

COMMSTAR
TERMI (BY COMPUTER CONCEPT)

MAGNETIC MEDIA
744 SSDD540T
745 DSDDI40T
746 SSDDI80T
747 DSDDI80T
C15 BLANK CASSETTES
C20 BLANK CASSETTES

16.00
23.00
34.00

40.00
0.50
0.65

ALL PRODUCTS GUARANTEED
SEND SAE FOR FULL DETAILS
MONEY REFUND (LESS P/PI, IF GOODS RETURNED WITHIN
7 DAYS
ORDER BY CHEQUE/BARCLAYCARD
24HRS SERVICE. IMMEDIATE DISPATCH

Circle No. 148

MEMOREX (Five Year Warranty)
IS
ID
2D

S/side S Dena
S/side D Dens
D/side D Dens

Please Telephone for
MOST COMPETITIVE
Prices

S/side S Dens
S/side D Dens
D/side D Dens

21.00
24.00
26.00

20.00
23.00
25.00

19.00
21.00
23.00

16.50
6.40
12.50

16.00
6.20
12.30

15.50
6.00
12.10

11.00
25.00
4.50

10.50
22.00
4.30

10.00
21.00
4.10

BASF (Qualimetric)
IX
ID

20

ACCESSORIES
LB40-8
VCK-8
VCD-8

Lockable box 40 Cap inc Disk Pen
Verbatim 8" Head clean kit
Verbatim 8" H/c disks (per 10)

PAP1
LAB1
C12

9.5")(11" 60gem 2000 sheets
89mmX36mm 2 on web 8000 labels
C12 Quality Screw Assembly(10)

Consumables!

PAPER -LABELS -CASSETTES

RIBBONS - PRINTERS - SOFTWARE
Telephone or write for very competitive prices on a large range of goods.
Please contact us for Quantity discounts (50+ boxes) and Trade Accounts.
Official orders accepted from Government or Educational. Establishments.

Description

Quantity

Postage/Packaging (UK)
5.25/3.5 Diska,HCK5 £1 /Box
8"
Dieks,HCK5,02 £1.3/Box.
LC5,DL5,VCK5/8,VCD5
50p/each
Lockable Box,DM5
£2.5/Box

Amount

Post/Peck
(75p
(95p
(35p
(£2

5+,
5+,
5+,
2+,

£5
£5
£5
£5

Max)
Max)
Max)
Max)

Total exc VAT

Vat

15%

Total inc VAT

Add 30p for First Class Post
Name

Tel.No.

Address
Post Code

Access/Barclaycard/cheque No.

TELEPHONE ORDERS ANYTIME --- WE DO THE REST
34 CANNONBURY AVENUE PINNER MIDDX
HA5 ITS
01 868 9548
VISA
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Nose, Wordpro
Circle No. 146

Don't make a meal of ordering your

computer supplies phone
01 541 1188
For your free catalogue
Circle No. 112
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>OPEN FILE
PRACTICAL COMPUTING FEBRUARY 19:35
PET LEADER
Open File
135
Yet
another solution to
>FEATURES
the problem of loading Commodore
monitors
64 programs into the Pet.
SECRETS OF
122
THE BBC ROM
CHARACTER
Amstrad
Ian Stobie
Cullis presents the first part of
GENERATOR
135
Apple
John Harris a complete and comprehensive guide.
It takes a long time to move the
Roger

Jack Schofield
12-7 DOUBLE COLUMNS
Nicholas McCutcheon
WITH WORDSTAR
Commodore
Mike Todd John and Timothy Lee add a new
IBM PC
Jack Schofield feature to WordStar.
David Watt
Newbrain
Tandy
John Wellsman
Research Machines
Ian Stobie
John Hooper
Sharp
DOUBLE HEIGHT
Glyn Moody
Sinclair QL
V A routine from J
Humphreys which displays double height characters.
13n EDITOR
In Open File we offer free software to
%I Philip Harms supplies a
key in, from games to serious
character editor program that allows
business programs. As well as major
the user to define up to 32 characters
feature programs, every month we
in the range 224 to 255.
publish a selection of software
AIR RAID
written by our readers. We welcome
You can play at being
fully debugged programs for any
ace pilot in this game from Andrew
micro - especially short routines
and utility software. Programs can be Graham for the model A or B. You
have to devastate as many buildings
in machine code, Basic or any other
as possible before your plane reaches
language.
Submissions should include a brief ground level.
description which explains what your
KEYTRAP
program does, and how it does it. If
A handy routine sent in
possible it should be typed, with
by Des Fisher. It will selectively delete
lines double-spaced. We need a
user key definitions until sufficient
printed program listing. Hand-written room is created for a new definition.
Atari
BBC

>BBC

di3n

132

listings cannot be accepted. A tape
or disc of the program helps if it is in
a standard format.
When printing listings, please
remember to use a new ribbon or
double -intensity printing - faint
listings reproduce badly. Use plain
paper only, and try to list the
program across either a 35 -character
or a 70 -character width. Also, make
sure all special graphics or inverse video characters are either listed
correctly or else include Rem
statements to explain them fully.
Each program listing, tape or disc
must have your name and address on
it, or we cannot promise its safe
return. A stamped addressed
envelope is appreciated.
If you write in with a comment,
correction or enquiry please
remember to state the machine and
the program title.
We pay at least £10 for any
programs used, or £35 per page and
pro rata for part pages.
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.:COMMODORE

134 SCREEN
WINDOWS
Using this utility
supplied by L V Turner you can now
provide a form of screen windowing
on 4000 series Pets.
DATA MAKER

135 from areas of memory

You can generate Data

statements

with Thomas Gutenkunst's universal
data -maker program. It will run on a
2001, 3032, 4032 or 8032 Pet, and
the Commodore 64.

Commodore 64 character generator
into RAM in Basic. Chris Landscheit
has written some nifty machine code
to speed things up a little.

>APPLE
SPACE STORM
Fly off into space with
137
N J Patel's game of dexterity and
skill, in which you guide your space
ship over buildings while dodging
oncoming asteroids.

>RESEARCH
MACH T. NES
WORDSQUARE
139
Something for the literate
to ponder over with this wordsquare
puzzle supplied by D Lane and S
Crick.

>RHARP
GAMESCORER
140
If you are a cards fiend
Alison Berk's program could prove

useful. It keeps an accurate score of
the proceedings when playing
Scrabble, card games and the like, so
you can say goodbye to paper and
pencils.
MZ-700 FIND
Geoffrey Childs offers a
program for the MZ-700 to add the
keyword Find to S -Basic.
PRINT AND

141

141
PRINT/P
Another offering from Geoffrey

Childs. He gives a tip for the
MZ-80K, using SP -5025, on how to

get Print to go to the printer.

Send your contribution to:

Open File, Practical Computing,
Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS
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Inside OS

Roger Cullis dissects the BBC Micro's operating -system ROM routines.
IN ORDER

to write software which makes

key. It also supervises the chips which

full use of the facilities provided by a
computer,

it

is

Copyright

control the peripheral devices and handles
the flow of data to and from them.

This article summarises the operation
of the BBC Micro and where the
routines are to be found, and is
intended to help users to write
programs which interact fully with the
built-in software. But you shbuld
remember that the source code and
object code of ROM routines are the
subject of copyright and may not be
used without the copyright owner's permission. Although you may freely call
them from programs running on the
computer, you cannot extract or copy
them for your own software.

different filing systems, such as disc,
Econet and Telesoft, for data storage and
retrieval. Mostly these are in the form of
separate paged ROMs, but the two
simplest are built into the OS ROM. They
are the ROM filing system, which can be

vitally important to

understand the computer's components
and how they are controlled. The BBC
Micro is a complex machine which not
only drives a wide variety of peripheral
devices through built-in interfaces but can
also be connected to an increasing number
of second processors to enhance its

computing power. In many cases these
resources can only be exploited by direct
access to the utilities and routines which

are an integral part of the languages
and operating system provided

in the

machine's firmware.

The BBC Micro

is

built round the

The BBC Micro can have a variety of

Mostek 6502 eight -bit microprocessor. In
its standard form it has 32K of ROM and
either 16K of RAM as the model A, or 32K

as the model B. It was designed as an
expandable system and so is primarily an

I/O device. It can service a variety of
peripheral devices such as serial and
parallel printers, local area networks, disc

drives and speech synthesisers. For this

reason blocks of memory have to be
reserved for specific applications. For
example, in order to provide buffers for

hese addresses, it is not stored but passed
directly to the peripheral device to which
the address is allocated.

The OS, the paged ROMs and I/O
devices all require read/write memory to
store data during operation. This memory
may be set aside exclusively for the
purpose, as is the case with the soft -key
buffer, &OBOO-OBFF, which holds the

the floppy -disc controller, nearly 3K of
read/write memory is required. Adding
Econet takes another 0.5K, and speech

strings called up by the user -definable
keys. Alternatively, it may be shared
among several chips, as with the paged
ROMs' public workspace or the filing
system zero -page locations, or it may

synthesis a further I K .

be

Memory map

operation of a program. An example of
this dynamic allocation is found in the
Basic stack, which acts as a temporary

transfer of data between the computer and

The 6502 microprocessor has a 16 -bit

address bus, which means that

can
access a 216 or 64K memory bank. Of this,
it

32K is ROM and memory -mapped I/O
and, on the model B, 32K is RAM - 16K

on the model A. The arrangement of
memory is shown in figure 1. RAM
occupies the lower 32K addresses from

&0000-7FFF and ROM occupies two
16K blocks from &8000-BFFF and
&C000-FFFF. The lower ROM block is
allocated to utilities, including Basic, the
disc filing system, word processors such as
View, or graphics extensions.

Up to 16 different 16K ROMs can be
connected to this address space, although
only one may be active at a given time. The

machine operating system or a control
program ensures that the appropriate page
ROM is switched in when it is required.
This operating system, which controls the

allocated dynamically during

store, and expands and contracts

the

ac-

cording to the needs of the program.
The screen buffer where the computer
stores what is currently displayed on the

screen occupies the highest region of
RAM. Its size depends on the mode which
is being displayed. Mode 7, Teletext mode,
occupies only I K, whole mode 0 requires
20K.

OS routines
There have been several versions of the
OS, commencing with version 0.1. Each
successive version has implemented more
features, culminating in the current OS 1.2

which has remained unchanged for some
time. The general layout of the operating
system is shown in the memory map.

There are several well-defined features
which serve quite independent functions.
The computer is able to control a wide

variety of peripheral devices by using
dedicated peripheral controller chips. For
instance, disc storage is controlled by an
Intel 8271 floppy -disc controller chip,
Econet by a Motorola 6854 advanced data
link controller, and the VDU by a

Motorola 6845 cathode-ray tube controller. These chips each have several
registers which need to be initialised, and
they expect instructions in a pre -defined
format.
The look -up tables and control routines

to meet these needs are stored in

the

operating -system ROM or, in the case of
filing systems, in a separate paged ROM.
The first part of the OS is devoted to lookup tables of parameters required to set up
and run the visual display, starting with
the character fount look -up table at
&C000-COBF.

page 1, &0100-01FF, is allocated to the
6502 stack. The operating system takes

eight by eight matrix. The fount for each

pages 2 and 3; pages 4 to 7 are given to the

current language ROM, or to interfacing
routines if a second processor is active.
Pages 8 to C, addresses &0800-0CFF, are
devoted to operating system buffers for
input and output and for storage of soft -

running of the computer, occupies the
upper ROM block, &C000-FFFF.

parameters such as the current paged

ROM status and extended vectors.
The operating system ROM contains the
allocation is devoted to memory -mapped routines to start up the computer when it is
I/O. If an instruction is written to one of switched on or reset by pressing the Break
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plements a limited subset of the full filing system operations.

Page 0, addresses &0000 -DOFF, is used
for dynamic storage during operation, and

key definitions and sound envelopes. Page
D, addresses &ODOO-ODFF, contains the
non-maskable interrupt routines and

Most of the memory space contains
operating code, but part of the address

used for data retrieval only, and the
cassette filing system, which only im-

Text characters are displayed on an
character is stored in ascending ASCII
order as an eight -byte block, each byte
representing one line of the matrix. In
each byte, a bit set to 1 represents a dot
that is to be displayed. For example, the
symbol + , ASCII code 2B, held in ROM
at &C058-CO5F, is displayed as shown in
table 1.
&C300 contains an unconditional jump

to VDU initialisation routines, and at
&C303 there are the BRK embedded
messages. &C31F-C332 contains the byte

mask look -up tables used in processing
pixels for graphics display.
&C333 -C353 and &C354 -C374 contain
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FFFF

FFFF

OS call entry points
Memory -mapped I/O

Memory -mapped I/O

F000

E000

-

F800

Machine operating -system

CFS/RFS

ROM

D000

F000

C000

Keyboard control
Speech

A000

processing

Sound

B000

-

E800

Page ROMs

Osbyte and Osword
calls

Buffer housekeeping
9000

E000

8000

Soft key routines
Printer output
OS command handler
A/D conversion

Screen buffer
Reset, BRK

7000

IRQ handler

0800

6000

5000

4000

User program area or character

-

D000

fount expansion

VDU routines

3000
Paged ROM private and
public workspace
2000

I/O buffers
NMI routines
Current language

C800

1000

OS and VDU variables
Look -up tables

Stack
Page 0

C000

Figure 1. Memory map of the 6502 microprocessor (left) with details of the 0S1.2 ROM (right).

L/U table
address
C058
C059

CO5A
CO5B
CO5C
C050
CO5E
CO5F

byte

binary
equiv.

00

00000000

18
18

7E
18
18
00
00

00011000
00011000
01111110
00011000
00011000
00000000
00000000

visual
display

**
**

******
**
**

Table 1. How a character is stored.
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the two -byte address of the entry point of
the VDU routines, indexed by VDU code.

The high byte held in &C354 -C374, is
modified so that the number of associated
parameters can be derived from it. The
parameters are then assembled in a
VDU queue. The low byte is held in
&C333 -&C353.

&C375-C3E6 holds the *640 and *40
multiplication tables, which determine the

number of characters from the origin in
text display modes. &C3E7-C3F6 holds

look -up tables for default text window
size, indexed by screen mode.

&C3F7-C447 contains look -up tables
for various display parameters. Several of

these tables overlap one another, and
some serve a dual purpose. &C441 -C444
holds the sound pitch offset. If more than
one channel is programmed to output the

same frequency, it is not possible to
distinguish by ear that a second or third
channel is active. To avoid this effect, the
(continued on page 125)
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VDU display setup parameters and routines.

C684

:set text cursor to new line, scrolling if required

C6AC

:clear text line to background, calculate offset, set CRTC address

C000-C2FF

:character font lookup table

C6AF

:calculate offsets of character row, set text cursor address register

C300

:initialise system

C664

:paged mode scrolling

C303

:'BBC Computer' embedded message

C6F0

:VDU 10 - move cursor down one line (line feed)

C3I2

:'16k + BELL' embedded message

C6FA

:VDU 28 - define text window

C317

:'32K + BELL' embedded message

C735

:OWN 09 - read pixel value

C31F-C32E

:4 -colour MODE byte mask lookup table

C746

:0SWORD 86 - read palette

C32F-C332

:16 -colour MODE byte mask lookup table

C759

:VDU 12 - clear text area

C333 -C353

:VDU entry point lo lookup table

C779

:VDU 30 - home text cursor to top left

C354 -C374

:VDU entry point hi parameter lookup table

C787

:VDU 31

C375-C3B3

:#640 multiplication table (40 -,80 -column MODES)

C7A8

:interchange current text cursor with value from general graphics

C365-C3E5

:440 multiplication table (teletext MODE)

C3E7-C3EE

:text window - bottom row lookup table

C7AF

:VDU 13 - move cursor to start of current line

C3EF-C3F6

:text window - right-hand column lookup table

C7C0

:VDU 16 - clear graphics area

C3F7-C3FE

:video ULA control register setting

C7F9

:VDU 17 - define text colour

C3FF-C406

:number of bytes per character for each display MODE

C7FD

:VDU 18 - define graphics colour

C407 -C408

:mask table for 2 -colour MODEs

C839

:VDU 20 - restore default logical colour

C409-C40C

:mask table for 4 -colour MODEs

C88F

:save colour index and define logical colour

C40D-C414

:mask table for 2 -colour MODEs, font flag mask table

C892

:VDU 19 - define logical colour

C414 -C416

:number of colours minus one for each MODE

C89E

:set logical/physical colour relationship

C418 -C425

:6COL PLOT options processing lookup table

C8E0

:0SWORD OC - write palette

C424 -C425

:2 -colour MODE colour parameter lookup table

CEEB

:VDU 22 - select screen MODE

C426 -C429

:4 -colour MODE colour parameter lookup table

C8F1

:VDU 23 - re -program display character or write to CRTC

C42A-C439

:16 -colour MODE colour parameter lookup table

C938

:process unrecognised VDU command

C43A-C441

:display MODE pixels/byte -1 lookup table

C93F

:setup CRTC

C440 -C447

:screen display memory index lookup table

0951

:set 6845 cursor register to previous value

C441 -C444

:sound pitch offset by channel lookup table

C954

:set 6845 cursor parameters register . A -register

C448-C44E

:CRTC setup parameter

C958

:write parameter from VDU queue to specified CRTC register

C44F-C453

:CRTC setup parameter

C95E

:set specified CRTC register

C447 -C458

:VDU section control numbers

C98C

:VDU 25 - PLOT k,X,Y

C459-C45D

:MOB of memory occupied by screen buffer

C994

:backspace one row, set CRTC screen start address registers

C45E-C462

:MS6 of first location occupied by screen buffer

C9A4

:advance one row, set CRTC screen start address registers

C463 -C465

:number of bytes/row

C9B3

:set 6845 CRTC screen start address registers

C466 -C468

:row multiplication table pointer lo lookup table

C9BD

:VDU 26 - restore default windows

C469-C46D

:CRTC cursor end register setting lookup table

C9F6

:save 68465 text cursor position address, set corresponding 6845

C46E-C479

:6845 registers 0-11 for MODEs 0-2

C47A-C485

:6845 registers 0-11 for MODE 3

CA02

:set 6E145 text cursor address registers

C486 -C491

:6845 registers 0-11 for MODEs 4-5

NOE

:set 6845 CRTC registers indexed by Y -register

C492-C49D

:6845 registers 0-11 for MODE 6

CA26

:write two bytes to consecutive 6845 registers

C49E-C4A9

:6845 registers 0-11 for MODE 7

CA39

:VDU 24 - define graphics window

C4AA-C4AD

:VDU routine vector addresses

CA88

:set text window width according to character size

C4AE-C461

:VDU routine branch vector address lo

CAA2

:VDU 29 - define graphics origin

C462 -C465

:VDU routine branch vector address hi

CAAC

:VDU 127 - backspace and delete

Cab -CM :teletext character conversion table

CAD4

:add number of bytes in row to display address

C480-C4BF

CAEO

:zero PRINT line counter and scroll if enabled

CAE3

:scroll if enabled

C614

:zero page PRINT line counter

:soft character RAM allocation

VDU routines.

- move text cursor to X,Y

:coordinate workspace

:registers

CB1D

:initialise video display parameters and workspace

CB33

:set up video display parameters table

C6F3

:OSNORD 0A - read character definition

C4C0

:check VDU command, if normal character, PRINT it

C4ED

:RUBOUT

C511

:VDU 00 - do nothing

CCO2

:character font definition indirection vector lookup table

C511

:VDU 06 - enable VDU drivers

CCF5

:process unrecognised VDU command

C511

:VDU 27 - do nothing

CCFB

:scroll back one row, check if wrap -round needed

C536

:VDU 01 - send next character to printer only

CD07

:OSBYTE 14 - explode soft character RAM allocation

C55E

:confirm input, output cursors not separated ....

CD3F

:move text cursor to next line

C565

:prepare cursor character for display ....

CD6A

:process character for display

C568

:interchange cursors, set CRTC address registers, toggle VDU screen

CD77

:recover A -register, processor status from stack

:status

CD7A

:process cursor character for display

:initialise screen display parameters

C588

:get graphics cursor printing status bit

CDA4

:soft scroll one line

CORD

:VDU 14 - paged mode on

CDCE

:set scan line address, scroll back until counter zero

C596

:VDU 02 - enable printer

C596

:VDU 21

C59D

:set VDU status or,

CDE2

:interchange old and current graphics cursors

C5A1

:VDU 03 - disable printer

CDE4

:interchange old graphics cursor with value from coordinate workspace

C5A6

:VDU 15 - paged mode off

CDE6

:interchange four -byte block indexed by X,Y in Page 3

C5A8

:reset specified VDU status bits

CDFF

:scroll text one line

C5AD

:VDU 04 - write text at text cursor

CE2A

:set scan line address = source line address

C569

:VDU 05 - write text at graphics cursor

CE38

:copy source line to scan line

C5C5

:VDU 08 - backspace one character

CE5B

:determine text window height, if non -zero do CR

C621

:move graphics cursor one position

CE6E

:set text cursor X-coordinate to left-hand side of text window

C656

:VDU 11 - move cursor up one line

CE73

:add character to scan line

C664

:VDU 09 - advance text cursor if enabled

CEAC

:clear text line to background colour

124

- disable VDU drivers or delete current line
if zero, reset default

CDDA

:interchange current text cursor with value from coordinate workspace

CODE

:interchange two Page 3 bytes indexed by X,Y
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(continued from page 123)

pitch of channels 2 and 3 is offset slightly

in the same way that piano strings are
slightly detuned. &C447 -C458 holds the
screen buffer size and location look -up
tables. &C463 -C468 holds the character
position determination look -up tables.
&C469-C4A9 holds the initial register
settings for 6845 CRTC chip.
&C4AA-C4B5 holds the look -up tables

against VDU status and the entry point of
the associated routine ascertained from a
look -up table.

The value of the status bit may be

determined with Osbyte 75. The significance of the bits is

0 - enable printer
1 - disable scrolling
2 - enable paged mode
3 - enable software scrolling
for alternative entry points and branch 5 - enable text at graphics cursor
loops in VDU processing routines. 6 - enable cursor editing
&C4B6-C4B9 holds the character def- 7 - disable VDU

initions for the non-standard ASCII codes The command is processed and converted
used in mode 7. The soft -character RAM into instructions which are stored in
allocation is done by &C4BA-C4BF.
corresponding registers of the 6845 CRTC
The VDU routines are held in to modify the display. Parameters as&C4C0-&D93F, starting with the VDU sociated with a VDU command, such as
command handler. Current VDU status is
VDU25,k,X,Y
stored as a series of flag bits at zero -page
location &DO. On input of a VDU are stored as a VDU queue and processed
command, permissible action is checked in sequence.

Graphics display is controlled by
manipulation of graphics co-ordinates. A
region of low RAM is set aside as graphics
co-ordinate workspace. Values such as the
previous position of the graphics cursor

are stored here.

It

is

also used,

for

example, as a co-ordinate store in the Plot
and Fill routines.

Colour processing is controlled by a
palette which stores the relationships
between logical and physical colours. It is
located in the video ULA chip.
The page 2 setup default values, held at

&D940-D9CC, are copied by the Reset
routine to page 2.
article forms part of a book to be
published by Losco Ltd, PO Box 4,
Cranleigh, Surrey GU6 8B0, price £11.95
plus £1.50 post and packing. A further
instalment will appear in next month's
Practical Computing.

:copy two Page 3 bytes to coordinate workspace

CEEB

:confirm cursor in text window, calculate character row offset

0480

CF06

:calculate address of text cursor

0482

:copy two Page 3 bytes to new location (indexed by X,YI

CF63

:PRINT character at graphics cursor

0486

:copy current graphics cursor to coordinate workspace

CFA6

:home graphics cursor

D4B8

:copy current graphics cursor to new Page 3 location (indexed by Y:

CFAD

:set graphics cursor 8 -coordinate to left-hand column

D484

:copy four Page 3 bytes to new location (indexed by 8,9)

CFB7

:set up character definition and display character

D496

:form 2s complement of number in Y -,A -registers

CFBF

:display character

04AA

:if byte legal, process colour, else, discard it and wove cursor

CFDC

:insert teletext character in scan line, convert if required

D4BF

:omit last point in inverting actions

DO3E

:set up character definition pointers

0506

:PLOT with dotted line

D060

:process PLOT command

D545

:move graphics cursor and calculate offset for MODE

0083

:set Page 0 colour processing bytes

D548

:get current graphics byte mask,

DOD9

:move graphics cursor to absolute position

D574

:reset graphics byte and save to scan line

DODC

:copy current graphics cursor coordinates from VDU queue

0592

:check N coordinate from VDU queue against graphics window boundary

DOPE

:copy four bytes from VDU queue

D5AC

:process working 1 coordinate, transfer to VDU queue

DOE3

:set colour of point at current graphics cursor

D5CC

:OSWORD OD - read last two graphics cursor positions

DOEB

:omit last point in line

D5DE

:OSWORD OD - read old and current graphics position

DOF0

:set colour of current graphics point, save to graphics scan line

D5D5

:transfer four bytes index by A -register to OS buffer

DOF3

:process colour and save to graphics scan line

D5EA

:PLOT and fill triangle

D104

:process colour of current graphics point

D632

:if old graphics cursor greater than new PLOT point, interchange them

D1OD

:check current graphics cursor position with respect to to window

D636

set colour, save byte to scan line

:if source coordinate greater than destination coordinate,
:interchange points

:boundaries

:check position of indexed graphics coordinates with respect to

D647

:OSBYTE 86 - read text cursor position (POS and UFOS)

:window boundaries

D656

:process coordinates and PLOT points til target reached

:check current graphics point position with respect to window

0642

:set and arrange working coordinates, ....

:boundaries

D6A6

:arrange working coordinates, process colour mask, save to scan line

D149

:adjust coordinates according to display MODE

D7OE

:recover target coordinates from stack

D14D

:adjust PLOT coordinate according to display options

0774

:derive coordinates for next point in triangular PLOT

DI76

:adjust coordinate for relative/absolute PLOT, divide it by 2

D7AC

:add stored value to working coordinate, increment counter if

01AD

:divide PLOT coordinate by 2

DIBB

:calculate graphics cursor offset according to display MODE

07C2

:OSBYTE 87 - read character at text cursor position

DID5

:adjust cursor coordinates, calculate cursor offset

DBAB

:derive character definition from displayed character

DIES

:use graphics origin to calculate cursor offset

DB39

:determine logical colour of specified point

DIED

:execute PLOT command

DB5D

:get coordinates from VDU queue, set up graphics line address, colour

D2I4

:set up branch loops, PLOT parameters

D2E3

:set scan byte if appropriate, adjust coordinates and scan position

0851

:set coordinate source index, set up line address, colour mask

D3D3

:decrement graphics cell top line address by one row, set Y.7

DB64

:set up graphics line address

D3ED

:set graphics mask = left-hand colour mask, increment graphics cell

08CE

:if enabled, PRINT at cursor position

:by one line

D905

:if text cursor enabled, read character

:set graphics mask = right-hand colour mask, decrement graphics cell

0918

:reset CRTC cursor register, cursors together, enable screen, set

:calculate graphics cursor relative to graphics window

D923

:OSBYTE 85 - read HIMEM

D411

:calculate graphics coordinates relative to specified point

0926

:OSBYTE 85 - read address of screen buffer for MODE

0418

:calculate graphics coordinate offset

042C

:if necessary, set up working coordinates, evaluate difference,

D42C

:make positive, divide Y by 2

D459

:take modulus of working coordinate, divide Y coordinate by 2

D467

:change sign of working coordinate,

D47C

:copy 8 Page 3 bytes to new location (indexed by 8,9)

D1OF

D120

D3FD

:necessary

:mask

:A -register to OD

:by one line
D400
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Page 2 setup - default values.
if negative

8940-D976

:Page 2 vectors default settings

0976-D9CC

:MOS variables default settings

125

The daisy -wheel
printer as the
only machine for
letter quality
printing is DEAD!

TOSHIBA 1351

No Daisy -wheel can match the dazzling speed of the 1351 Multi -Mode Printers
at 100 cps in letter quality nor can it offer high resolution graphics. Without a
physical change of print -wheel no Daisy Printer can mix text styles in a document
so important for highlighting those important points and custom character sets are
a virtual impossibility.
All these features plus high quality draft printing at 200 cps are available on the
1351, so send for a print sample and see how dead the Daisy -wheel Printer really is.
SEE THE TOSHIBA 1351 AT:
CUT ALONG DOTTED LINE
Company

Town

COMPUTER SERVICES SCOTLAND
VUMAN
JOHNSON MICRO -COMPUTERS
ESSEX COMPUTER CENTRE
NEXEL
ADACS
LION HOUSE RETAIL
DIGITUS
WEST SURREY COMPUTERS
PERSONAL COMPUTER CONNECTION

GLENROTHES

AM BIS

MICROGENERAL
SOUTH WALES PERIPHERALS
DANETRE BUSINESS SYSTEMS
BMS
C.I.C.
FRASER ASSOCIATES LTD.
CINLORD

MANCHESTER
CAMBERLEY
CHELMSFORD
BRISTOL
ANDOVER
LONDON W1
LONDON WC2
WOKING
PORTSMOUTH
LONDON W1
READING
NEWPORT
NORTHAMPTON
DUBLIN
LETCHWORTH
BUCKINGHAM
POTTERS BAR

Phone
0592 773710
061 273 5315
0276 20446
0245 358702
0272 214071
0264 59255
01 580 7383
01 379 6968
04867 88561
0329 230870
01 434 4251
07357 4466
0633 841760
0604 36231
0001 523 142
04626 79466
0280 816087
0707 56348

DAISY -WHEEL
PRINTER

R.I.P.
Please send to:THAME SYSTEMS LTD., THAME PARK ROAD, THAME,
OXON OX9 3XD for a print sample to see how obsolete
the Daisy -Wheel really is.

NAME

THAME SYSTEMS LTD.

PERIPHERALS DIVISION

COMPANY
ADDRESS

THAME, OXON OX9 3XD TELEPHONE: 084 421 5471 TELEX: 837508
A Member of the ff;Memec (Memory and Electronic Components! PLC Group
PC2 85

NORTHERN OFFICE:

WARRI NGTON (0925) 825065
Circle No. 161

>WORDSTAR

Two column
text from
WordStar

John and Timothy Lee explain how to adapt your WordStar program to output
text in multi -column format.
WITH A LITTLE effort WordStar can be
coaxed into printing text in multiple
columns. You start in the normal way, and
type, edit and print the document in
single -column format. With the text in its
finished form it is ready to be reformatted

into two columns. Keep a backup copy of
the single -column version in case you want

to alter the text later.
By default WordStar sets the length of a

Setting up the " PE command
WordStar provides four commands " PQ, " PW," PE and PR, which are
not normally used but may be installed by the user to perform any
required function. To make your printer wind backwards you will have to
patch your copy of WordStar, using the Install program, so that the "PE,
command sends the required ASCII characters to the printer. The codes
required by some common printers are as follows.

line of text to 65 characters. For two -

column printing this space has to be
shared between two columns of text, and
you will also need a few spaces to separate
the columns. Keeping to the 65 -character
default, and allowing three spaces between
the columns, leaves 31 characters for each
column.
It is best to type the text to the correct
width to begin with, setting the right mar-

gin to 31 with a OR 31 command. If
the text has already been typed in to a
different width you will have to reset the
margin and reformat every paragraph in

the document by typing - B on each
paragraph. Of course, you can choose
other column widths if you wish, as long
as they fit on the paper.
The second step is to set the page length
to twice the required length for the page.
WordStar defaults to 66 lines per page,
made up of 55 lines of text and 11 lines for

a header, a footer or a page number, and
margins at top and bottom. If you want to
keep 55 lines of text per page use a .PL121
command to reset the page length to 121:

twice 55 for the two columns of text plus
11 for the headers, footers and margins. If
you use A4 paper, allowing a normal page
length of 70 lines, reset the page length to
129.

Step 3 is to move the cursor to the
beginning of the line where you wish to

break the text into two columns; for a
55 -line page this would be at the beginning

of line 56. Then place as many reverse

Linefeeds - 55 in this case - as are
(continued on next page)
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Diablo 620, 630, 1650
IDS 560
NEC 3500, 5500, 7700
Qume 5, 9, 11
TEC Starwriter 25

Command
characters

Hex

Escape LF

02 1B OA

Ctrl -Y Ctrl -Y

02 19 19
02 1B 39

Escape 9
Escape LF
Escape LF

representation

02 1B OA
02 1B OA

Install shows you in turn the Terminal menu, the Printer menu, the
Communications Protocol menu and the Driver menu. Type U in reply to
each of these to make no changes. You will then be asked: "Are
modifications to WordStar now complete?" Answer N to this question
and it is followed by a message: "You may now modify any location
described in the listing ..." At this point you may change the contents of
individual bytes in the program.
Type the address 06D3. The present contents of this address are
displayed, and you must type the required command in hexadecimal.
Thus for a Diablo printer, for example, you would type 02 and press
Return. The contents of the next byte will be displayed, and you should
replace these by typing 1B and pressing Return. Replace the contents of
the next byte by OA and press Return.
You have now made all the changes needed, and when asked for the
location to be changed type 0 to leave the patching program. These
alterations will be stored permanently in your working copy of WordStar,
and each time you type" PE. you will reverse line feed on a Diablo
printer. Before patching your copy of WordStar, be sure to make a backup

- just in case.

WordStar 3.3 has a new Install program that is much easier to use. It
will certainly permit inexperienced users to modify their copy of WordStar
easily, not only for the terminal and printer used, but also the Help level,
page width, page length and other WordStar features. It does not show
users how to patch individual bytes in the program as did the earlier
version. If you type WInstall to run the installation program, you will be
shown a menu. Instead of typing one of the letters from the menu, type +
to access the patching program. Type 069D, the address of the " PE
command, and replace the contents in the way described for the earlier
versions. Type X to leave the modification routine after you have made all

the changes.
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>WORDSTAR
(continued from previous page)

backwards, you cannot use the method

you want to start a new column, and insert

needed to wind the paper back to the the contents of this file by typing

described to print multiple columns.
Multiple -column printing can still be

"KR NEWCOL

beginning of the two -column text. Though
WordStar has no ready-made command to

do this, you can patch the program to use

the spare command PE - see panel.
The obvious way of printing the second
column to the right of the first might seem
to be to change the left margin of the page.

By default, WordStar numbers pages at

obtained provided that you are using

the bottom under column 33 of the text.
When printing in multiple columns
WordStar puts page numbers 33 columns

WordStar 3.0 or later. The procedure is as
follows:

Unfortunately WordStar will not allow

to the right of the current page offset, so it
appears on the right-hand side of the page.
The value of 33 can be changed with a .PC

you to do this in the middle of a document.

command, but the page number will

1. Type - K N to put WordStar into
Column mode.

2. Perform the first two steps as before.
3. Move the cursor to the beginning of the

line where you wish to break the text
into two columns, and type - K B to
mark the start of a block.
4. Move the cursor to the last line of the

Instead you have to insert a page offset always appear under the right -most
command to make the second column column and cannot be central. Page
print in the right-hand half of the page. numbering can be suppressed with a .OP
WordStar defaults to a page offset of eight command at the beginning of the file.
characters, so that printing normally starts
eight characters in from the left-hand edge

of the paper. To print two 31 -character
columns, with three spaces between the
columns you have to reset the page offset

two -column section. Move the cursor to

the right-hand edge of the column of
text and type K K to mark the end
of a block. The entire column of text

Numbers at top

should become highlighted
or
enclosed within the appropriate block
markers if your WordStar does not use
highlighting.
5. Move the cursor back to the first line of

It is still possible to get WordStar to
number pages at the top by using a
for the second column with a .PO 42 heading .HE command. If the .HE
command. Finally, move the cursor to the command includes a # character in a
beginning of the first line after the page particular column, then the page number
break and insert a page offset command to will be printed in that column. Books
make printing resume in the normal which are printed on one side of the paper
position; this will normally require a .PO only usually number pages at top right.
8.

This can be achieved by typing .OP

For multi -page articles you should
repeat the procedure from step 3.
However, it is probably quicker, easier
and more reliable to create a file - called
Newcol, for example - containing the 55
- PE commands to wind the paper back
and a .PO 42 command. You then only

followed by .HE, then 79 spaces and a # .
Books that are printed on both sides of the
paper put page numbers in the top right on
odd -numbered pages, and at the top left

need to move the cursor to the place where

If your printer cannot wind the paper

the first column of text, and move it
right to the position where the second
column of text should start. Type
K - V and WordStar will move the
second column so that it is on the right
of the first column.

6. Repeat steps 3 to 5 for each page of
text.

on even -numbered pages. This can be
achieved by typing .OP, followed by

.HE P

Until you become familiar with block
moves in column mode it is easy to make
mistakes, so copy the file before
attempting this for the first time.

K, then 79 spaces and a # .

COMPUTER SYSTEMS
AND SUPPLIES

FORTH =
TOTAL CONTROL
FORTH programs are Instantly
portable across the most popular
Microprocessors.
FORTH is interactive and 20

times faster than BASIC

COMPUTERS
SANYO and APRICOT. Complete systems including WP. spreadsheet database, SAGE accounts, printer, cables: disks
& paper hom

Application Development Systems include FORTH with virtual
memory, multi -tasking, assembler,
full -screen editor, decompiler,
utilities, and full documentation.

Sanyo

£62

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

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

FORTH gives full access to DOS
files and functions.

IIIM=3111=
Smith Corona Fastest 80...

.E159

Canon PW1080A NLO
Smith Corona D200 NLO

.E279
.E329

8086 FORTH - CPM-86,
MSDOS
£105
PC/FORTH - PC/DOS. CPM86
£105
8086 FORTH- 83 - CPM-86,
MSDOS
£120
PC/FORTH - 83 PC/DOS,
CCPM
£120
68000 FORTH - CPM-68K £190

NEC Pinwriter P2 NLO

1519

be converted to turnkey programs.

FORTH Cross Compilers can
generate ROMmable code for:
6502, 6809, 68000, 8080, Z80,
8086, 6800, 6801/3, 1802, Z8,
.

directly accesses the whole
address space of the processor.

PC FORTH+
8086 FORTH+
68000 FORTH+

£190
£190
£290

Extension Packages include
floating point, cross compilers.
8087 support, colour graphics
databases

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

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

PRINTER BUFFERS

Daisy Junior 14 CPS...

E199
£215
£239

Daisystep 2000 18 CPS.
Juki 2200 10 CPS...........

Juki 6300 40 CPS NEW...._..£679
.

£1039

.

11111211:11011MINNIMI
ol our full range
of computers and peripherals. Please telephone or
write for lull list.
These represent only a small

Serialiparallel combinations from:

160.085

8K-875

1179

ccolour.....,...

DAISYWHEEL PRINTERS

NECSpinwriter 3500._

£60

FORTH has 32 -bit stacks and

FORTH appliation programs can

'.r

e ° c 1 1431

Z80 or 8080 FORTH - CPM

22

8070, Z8000, 99>x<, LSI-11

MONITORS
monochromeocolour
,Saang yaoTDaxMa2n11,Fciii

64K.£119

321(495

1280.249

FLOPPY DISKS - LOWEST PRICES YET! - POST FREE
Lifetime guarantee

100% guaranteed

- all double density
1

SS 48 TPI
OS 48 TPI
SS 96 TPI
DS 96 TPI

3M 5.25"

DYSAN 5.25"

Per box of 10

17.00
24.50

2430
29.50

2.4
16.50

24.00
24.00

ROO

5.9
16.00
23.50
23.50
28.50

10+
15.50
23.00
23,00
28.00

1

14.50
18.00
21.00
23.50

17.45
18.95

17.05
18.55

16.65
18.15

213.50

23.00

5.9

10+

13.50
17.00
20.00
22.50

13.00
16.75
19.50
22.00

SONY 3.5"
Originali4 - the best

NASHUA 5.25"
5 year guarantee
SS 96 TPI
DS 96 TPI

2.4
14.00
17.50

16.25
17.75

34.50
45.50

45.00

44.00

4250

Please add £2.00 la the above prices if required in SEE10' Library Case.

*DYSAN branded disks -SPECIAL OFFER deduct £1.50 from these prices
FANFOLD PAPER Low prices across the range, e.g. 11"x 8i" - £9.35. 11" x 9f" -f9.75. A4 Clean Edge £11.69
Prices per box of 2000. Quantity discounts. All sizes available.
RIBBONS All types available at low prices, plus quantity discounts e.g. Smith.Corona TPI - E2.39. Brother
EP44 - 81.89. Juki 6100 - 99p. Shinwa CP80 -E3.79. Epson EX/WAX-£249.
SOFTWARE Discount prices on most business software.
Please send cheque with order. Carriage: Disks POST FREE. Computers/Printers/Monitors £7.50. Paper £2.25 +Et
per box. Ribbons & Printwheels 95p (any quantity). Please add 15% VAT to all prices (inc. carriage). Limited space
precludes listing of our full range of products. Please telephone if you do not see the item you require, or write for

full list to

A.M.A. COMPUTER SYSTEMS & SUPPLIES
Dept. B, 8 Glebe St., Beeston
NOTTINGHAM NG9 1BZ. Tel. 0602 255415

Tel: 0703 780084
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PRINTER SWITCHES FROM
HOMESTEAD ELECTRONICS
LINK TWO OR MORE MICROS 10 ONE PRINTER, PLOTTER, MODEM ETC. OR VICE VERSA

* ROBUST CONSTRUCTION
* SCREENED, METAL HOUSING
* FULLY TESTED
* BI-DIRECTIONAL
* NO POWER REQUIRED
* 12 MONTHS GUARANTEE
* OFFICIAL ORDERS ACCEPTED
* 24 HOUR DESPATCH

PARALLEL DATA SWITCHES

SERIAL DATA SWITCHES

CENTRONICS. 35 way sockets

RS 232/V24. 25 way '0' sockets
LINES 1 to 8 20
2 way switch
3 way switch
Model RO 4 way switch
Model 05 5 way switch
Model R8 8 way switch
Model RX 2 way cross -over
Model R2
Model R3

Model V2
Model V3

ALL 25 LINES
2 way switch
3 way switch

Model V4 4 way switch
Model V5 5 way switch
Model VX 2 way cross over

to
Sitio5)
Model C2
Model C3
Model C4
Model C5
Model CX

£49
£57
£65
f 73

2 way switch
3 way switch
4 way switch
5 way switch
2 way cross -over

C110
C65

IBM PC. 25 way '0' sockets

£65
£77
£89
0101
£89

IEEE -488. 24 way sockets
Model E2 2 way switch
Model E3 3 way switch

Model P2
Model P3
Model PX

Model EX

2 way switch
3 way switch
2 way cross -over

£79
£99
C119

£139
£119
£65
C77
C89

C89

£109

2 way cross overC129

1

PLEASE ADD VAT AT 15%. ALL ITEMS CARRIAGE PAID
TRADE, EDUCATIONAL & EXPORT ENQUIRY WELCOME
CABLES ALSO AVAILABLE. EX STOCK 8 CUSTOM BUILT

HOMESTEAD ELECTRONICS

WICLAKAA0

Trelawney Industrial Court
Trelawney Avenue, Langley
Slough, Berks. SL3 7UJ.
Telephone: (0753) 44269

Circle No. 147

PICK UP TIE PHONE FOR TIE
BEST PORTABLE PACKAGE.

(0280) 816087
SAN'VC3

EPSON

-GG'

41§1§Wolift

II

II

0 E E5

FREE SOFTWARE & TRAINING
WITH EVERY SYSTEM.
Authorised ACT, SANYO, EPSON
OSBORNE Service Centre.
(ALL PRICES + VAT)

Impartial advice from trained consultants.

On site training.

FRASER

Associates Limited

On site servicing & fully equipped workshops.
Complete After Sales telephone support.

tte.

Bristle Hill, Buckingham MK18 1EZ Telephone (0280) 816087

*Circle No. 121
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Double Height

routine by J Humphreys of Swindon
displays double -height characters in any
mode other than mode 7.
Osword calls use a block of memory to
read in values or output results. Basic uses
the integers X% and Yo/o for addressing

are passed to the accumulator, X register
and Y register of the 6502 cpu respect-

block of memory when calling
Osword. Ao7o is also used and can have a
value ranging from 0 to 13 that determines

find the relevant dot patterns for the

THIS

this

the nature of the call.
The integers held in Ao7o, Xolo and Y%
REM *********************
***
REM ***
REM *** Double height ***
REM *** Characters in ***
***
Mode
REM ***
any
***
REM ***
REM *** For Practical ***
***
Computing
REM ***
***
REM ***
REM *** 30/7/84 By ***
REM *** J.Humphreys ***
***
REM ***
REM *********************
MODE 2:REM Also try MODE's 0,
1,2,3,4,5 & 6
150 VDU 23;8202;0;0;0;0;
10

20
30
40
50
60
70
80
90
100
110
120
130
140

160
170

CLS

PROCdouble("** Practical **",

Editor

ively.

The Osword routine resides at

address &FFF1 in memory.

With A set to 10 the Osword routine
reads eight bytes from the BBC's ROM to

required ASCII characters. Osword puts
these eight bytes into the block of memory

generated using VDU23 commands.

Printing them one on top of the other
produces double -height writing.

The routine can easily be incorporated

into your own programs. To call the
procedure, type:
PROCdouble(< string >,<X tab>,

<Y tab>,<col>)

pointed to by X and Y. To print the For example
double character, two new characters are
3,5,2)
180
190
200
210
220
230
240
250
260
270
280
16,4)
290
300
310
,Z%)

VDUS
GCOL0,6

MOVE400,700
PRINT"Computing"
GCOL0,3
MOVE392,692
PRINT"Computing"
VDU 4
COLOUR 1

PRINTTAB(4,14);"Demonstrating
PROCdouble("Double Height",4,
COLOUR 5:PRINTTAB(4,20);"By"
FOR Z%=O TO 6
PROCdouble("J.Humphreys",6,20

PROCdouble("Hello",2,4,3)
320 NEXT
330 GOTO 300
340 DEF PROCdouble(A$,b%,c%,col%)
350 AX=&A:X%=&72:Y%=0:b=&72
360 FOR d%=1TO LEN(A$)
370 B$=MID$(A$,d%,1)
380 ?b=ASC(B$):CALL &FFF1
390 VDU23,224,b?1,b?1,b?2,b?2,b?3
,b?3,b?4,b?4
400 VDU23,225,b?5,b?5,b?6,b?6,b?7
,b?7,1978,b?8
410 COLOUR col%
420
PRINTTAB(b%-1+d%,c%);CHR$224;
TAB(b%-1+d%,c%+1);CHR$225
430
NEXT
440
ENDPROC

is used primarily for

cursor around the grid using either the

cursor is on;

cursor keys or the Z, X, : and / keys. When

generating a known character.
Some less visually effective commands

it

you are over a square that you want to
alter, press the space bar to invert the are:
Printout - sends to the printer a block
allows the user to define up to 32 characters current colour.
print of any character which includes
in the range 224 to 255. The main options
While editing the character, another set
Philip Harriss of Feltham, Middlesex has

submitted a character editor program that
are:

of commands is available. Most of them

1 - Erase character
2 - Edit character
3 - Load a character
4 - View all definable characters
5 - Summarise defining mode

have some direct effect on the character.

commands

6 - Exit program
Entering option 2 will present you with
the character requested. You can move the

Delete - deletes the line on which the
cursor is positioned.

Flip - rotates the character through 180
degrees.

Inverse - invert the characters colours so
that black becomes white and vice versa.

Line - fills in the correct boxes when
you type in a value for the line that the

values of each line and any comments.
Save - saves any of the characters to tape;
characters are saved in a special format,

so if wanted must be loaded by the
program.
Pressing Escape at any time will return
you to the main options menu. Any special
printer codes will need to be included in line
990. The actual program takes just over 4K
of memory and uses modes 2 and 6.

Editor.

10

*TAPE

0:VDU 19,1,0,0,0,0:PROCINSTR:GOTO 4

20
30

ON ERROR GOTO 1030
DIM A%(8),B%(8),C%(8,8),D%(8

0

40

MODE 6:*FX4,1

PRINT""Character Editor'''
By P.Harriss."
60 PRINT'"Do you wish to"'"1.Cr
eate a character"'"2.Edit a charact
er"'"3.Load a character"'"4.View ch
aracters"'"5.View instructions"'"6.
Leave this program""'"Press option
to continue (1 to 6)"
70 A=GET:IF A>54 OR A<49 THEN 4
50

0

80
IF A=52 THEN PROCSET:PROCKEY
:GOTO 40
90
PRINTTAB(0,A-43);:PROCSPACE(

STO(A-48))
100

130

IF A=53 THEN VDU 19,0,7,0,0,

IF A=54 THEN 1010 ELSE PRINT
110
:IF A<>51 INPUTTAB(0,15) "Character
Number.. "A%(0) ELSE 690
120 IF A%(0)>255 OR AX(0)<224 PR
INT"Range is 224 to 255";TAB(0,15)S
PC(40):GOT0110
130 MODE 5
140 GCOL 0,2:MOVE 50,998:DRAW 59
0,998:DRAW 590,730:DRAW 50,730:DRAW
50,998
150 IF A=49 VDU 23,A%(0),0,0,0,0
,0,0,0,0 ELSE PROCSHAPE(A%(0)):PROC
DISPLAY
160 VDU 23;8202;0;0;0:X=1:Y=1:F%
=1:V=128
170 PRINT'TAB(0,15);"(D)elete"'"(
E)nd"'"(F)lip"'"(I)nvert"'"(L)ine"'
"(P)rintout"'"(R)estart"'"(S)ave"'"

(V)iew";TAB(12,1);"CHR$ ";A%(0)
180 COLOUR 133:PRINT TAB(0,12);"
Options VDU23 VALUES":COLOUR 132
190 PRINTTAB(15,3);CHR$A%(0):PRI
NTTAB(X,Y);:IF C%(X,Y) THEN PROCSPA
CE("+") ELSE PRINT"+"
200 *FX15,0
210 A$=GETS:PRINTTAB(X,Y);:IF C%
(X,Y) THEN PROCSPACE(" ") ELSE PRIN
T"

220
230

D X<8
240
X>1
D
250
D Y>1
260
D Y<8
270

REM KEYBOARD RESPONSES
IF (A$="X" OR A$=CHR$137)
X=X+1:V=V/2
IF (A$="Z" OR A$=CHR$136)
X=X-1:V=V*2
IF (A$=":" OR A$=CHR$139)
Y=Y-1:F%=F%-1
IF (A$="/" OR A$=CHR$138)
Y=Y+1:F%=FX+1
IF A$="R" RUN

AN
AN
AN
AN
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BBC

by Nicholas McCutcheon

280 IF A$="P" THEN MODE 6:PROCPR
INTER:GOTO 130
290
IF (A$=" " OR A$=CHR$135) TH
EN 340
300 IF A$="1" THEN 390 ELSE IF A
$="D" THEN 450 ELSE IF A$="S" THEN
610 ELSE IF A$="E" THEN 1010 ELSE I
F A$="F" PROCFLIP:GOTO 360
310 IF A$="L" PROCLINE:GOTO 360
IF A$="V" MODE 6:PROCSET:PRO
320
CKEY:GOTO 130
330 GOTO 190
IF C%(X,Y) THEN 380
340
350 C%(X,Y)=1:A%(FX)=AX(FX)+V:PR
INT TAB(X,Y);:PROCSPACE(" ")
360 VDU 23:FOR I=0 TO 8:VDU A%(I
):NEXT
370 FOR I=1 TO 8:PRINT TAB(14,I+
":NEXT:GOTO 190
12);A%(I);"
380 C%(X,Y)=0:A%(F%)=A%(F%)-V:PR
INT TAB(X,Y);" ":GOTO 360
FOR I=1 TO 8:A%(I)=255-A%(I)
390
:NEXT
400

FOR G=1 TO 8:FOR I=1 TO 8:IF
C%(G,I) C%(G,I)=0 ELSE C%(G,I)=1
410 NEXT:NEXT
420 FOR I=1 TO 8:FOR G=1 TO 8
430 PRINTTAB(I,G);:IF CX(I,G) PR
OCSPACE(" ") ELSE PRINT" "
440 NEXT:NEXT:GOTO 360
450 A%(F%)=0:FOR I=1 TO 8:CX(I,F
X)=0:NEXT:PROCDISPLAY:GOTO 360
460 REM FIND VALUES OF CHARACTER
470 DEF PROCSHAPE(C%)
480 ?&600=C%:A%=10:Y%=&06:X%=&00
:A%=USR(&FFF1)
490 FOR A%=1 TO 8:D%(A%)=A%?&600
:A%(A%)=D%(A%):NEXT:ENDPROC
500 DEF PROCDISPLAY
510 FOR I=1 TO 8:B=A%(I):0=128:F
OR G=1 TO 8
IF B-0<0 PRINT TAB(G,I);" "
520
ELSE 8=B-0:PRINT TAB(G,I);:PROCSPAC
E(" "):C%(G,I)=1
530 0=0/2
540 NEXT:NEXT:ENDPROC
550 DEF PROCFLIP
FOR I=1 TO 8:8X(I)=A%(I):NEX
560
T

FOR 1=8 TO 1 STEP -1:A%(9-I)
570
=8%(I):NEXT
FOR I=1 TO 8:FOR G=1 TO 8:C%
580

Air Raid
one

published

Y

700
F1=OPENIN("CHAR")
710 REPEAT:INPUT #F1,A%(0):UNTIL
E0F4(F1)
720 PRINT "Character ";A%(0)
730 CLOSE #F1
740 INPUT "Character Number..."A
%(0)
IF A%(0)>255 OR AX(0)<224 PR
750

INT"Range is 224 to 255":GOT0740
760 PRINT"Loading Character ";A%
(0)

770 VDU 23,A%(0)
780 F1=OPENIN("SET")
790 REPEAT:INPUT #F1,I:VDU I:UNT
IL EOF#(F1)
800 CLOSE #F1
810 PRINTCHR$11;"Load another ch

aracter ?";:A$=GE11:IF A$="Y" THEN
690 ELSE PROCSHAPE(A%(0)):GOTO 130
820 DEF PROCLINE
830 INPUTTAB(0,25);"Value of Lin
e ",AZ(F%)
IF A%(FX)>255 OR AX(F%)<0 OR
840
INT(A%(F%))<>A%(F%) PRINTTAB(0,25)
;SPC(40):GOT0830
FOR I=1 TO 8:C%(I,F%)=0:NEXT
850
:PROCDISPLAY:PRINT TAB(0,25);SPC(40
):ENDPROC
860 PROCDISPLAY:PRINT TAB(0,23);
TAB(20):ENDPROC
870
DEF PROCSET
CHARACT
880
PRINT "
ER SET":PRINT:FOR 1=224 TO 255:PRIN

The object of the game is to try and

There have been other programs like
this

(G,I)=0:NEXT:NEXT
590 PROCDISPLAY:ENDPROC
600 REM SAVING CHARACTER
610 MODE 6:VDU 19,0,1;0;0;O:PROC
SET
620 PRINT:INPUT "Character to sa
ve..."A
IF A>255 OR A<224 PRINT"Rang
630
e is 224 to 255":GOT0610
640 PRINT"Insert data cassette"
650 F1=OPENOUT("CHAR"):PRINT#F10
A:CLOSE #F1:VDU 19,0,5;0;0;0
660 PROCSHAPE(A):F1=OPENOUT("SET
"):FOR I=1 TO 8:PRINT#F1,AX(I):NEXT
670 CLOSE #F1:GOTO 130
680 REM LOADING CHARACTER
690 CLS:VDU 19,0,4;0;0;0:PROCSET
:PRINT"Insert data cassette":PROCKE

before,

but

the

compactness of Andrew Graham's code
merits a look. His Air Raid game should
run on model A or B machines.
Air Raid.
10 REM BOMBER
20 ON ERROR PROCerr
30 REPEAT
40 MODE 7
50 *FX12,0
60 *FX15,1
80 PRINTTAB(12,8);CHR$141;cHR$1
31;"AIR RAID":PRINTTAB(12,9);CHR$14
1;CHR$131;"AIR RAID"
90 PRINTTAB(12,14);CHR$134;"A=SL
OW";TAB(12,16);CHR$134;"S=FAST";TAB
(12,18);CHR$134;"RETURN=BOMB"

100 REPEAT
110 PRINTTAB(12020);CHR$130;:INPU
T "SKILL LEVEL 1 to 6"S%
120 UNTIL SX>0 AND S%<7
130 PROCinit
140 REPEAT
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bomb as may of the buildings as possible
before the plane reaches ground level. Do
not be alarmed if some of the buildings
defy the laws of gravity: it is only a game,
after all.
When the plane has started its forward
150 MODE 2
160 VDU 23,0,8202;0;0;0;
170 PROCscreen
180 V%=-64:X%=0:Y%=991:Z%=FALSE
190 VDUS
200 REPEAT
210 PROCfIy
220 IF FNP(V%,W%)<>0 Z%=TRUE
230 IF INKEY(-74) AND NOT G% PROC
drop
240 IF G% PROCbomb
250 UNTIL Z% OR Y%<64
260 IF Z% PROCdead
270 UNTIL MAN%=0
280
VDU 4:PRINTTAB(0,5);"FINAL S
CORE:";SC%:"ANOTHER GAME Y/N":VDU5

290 REPEAT G=GET:UNTIL G=78 OR G=
89

300 IF G=78 PROCend

";
CHR$";1;" ";CHR$I;"
890
IF I/2<>INT(I/2) PRINT
900 NEXT:PRINT:ENDPROC
910 DEF PROCKEY:PRINT"Press any
key to continue":A=GET:ENDPROC
920 DEF PROCSPACE(A$):COLOUR 0:C
OLOUR 131:PRINTA$:COLOUR 3:COLOUR 1
28:ENDPROC
930 DEF PROCPRINTER:PROCSET
940 INPUT '"Print which characte
r..."A:IF A>255 OR A<224 PRINT"Rang
e is 224 to 255":GOTO 940
950 PRINT"Comment on ";A;"...";:
INPUT ""B$:PROCSHAPE(A):CLS
960 VDU 2:REM INSERT PRINTER COD
ES HERE
970 FOR I=1 TO 8:FOR G=1 TO 8
980 IF C%(G,I) THEN PRINTTAB(G,I
);"*"; ELSE PRINT TAB(G,I);" ";
";A%(I):NEXT:
990 NEXT:PRINT"

T"

IF B$<>"" THEN PRINT"'B$
VDU 3:ENDPROC
*FX4,0
MODE 7:END
IF ERR=17 VDU 3:RUN
IF ERR=26 OR ERR=20 THEN PRI
NTTAB(0,25)SPC(40):GOTO 180
1050 GOTO 1010
1060
DEF PROCINSTR:CLS
1070 PRINT"Character Editor by P.
Commands"'
Harriss"""
PRINT"D - Deletes current Li
1080
ne"'"E - Exits program"'"F - Flips
character through 180 degrees"'"I Turns the character into its inver
se"'CHR$11;"L - Allows you to enter
current lin
binary value of"'"
1000
1010
1020
1030
1040

e"
1090

PRINT"P - Prints Character o
n printer"'"R - Returns you to begi
nning of program"'"S - Allows you t
o save a character to"'"
casset
te"'"V - Prints Character set" ""To
move cursor up
- :"'"
down - /"
1100 PRINT"
right X""'

left

- Z""" C

ursor keys will also move cursor"':
PROCKEY:PRINTCHR$11;"To place or re
move a block use <space>"'"or <copy
>"":PROCKEY:ENDPROC

journey, pressing the space bar sends a
bomb on its way to the city. Once you have

completely eliminated all the buildings
you are given another city to destroy, and

so on. If you don't manage to destroy
them all you die. Playing at the hardest
skill level is no easy task.
310
320
330
X1=0
340
350
360

UNTIL FALSE
DEF PROCfIy
X%=X%+C%:IF X%>1216 Y%=Y%-32:
PROCplane(XX,Y%)
K%=INKEY(0):IF K%=-1 ENDPROC
IF K%=65 C%=C%-1:IF C%<=10 CX

=10

370 IF K%=83 C%=CX+1:IF C%>=64 CX
=64

380
390
400
410
420
430
440
450
460

ENDPROC
DEF PROCplane(X%,Y%)
GCOL3,7
MOVE X%,Y%:VDU224
MOVE VX,W%:VDU224
V%=X%:W%=Y%
ENDPROC
DEF PROCdrop
SOUND&11,1,200,60

(continued on next page)

131

>E8 C

(continued from previous page)
470 A%=X%:EIX=Y%-64:G%=TRUE
480 ENDPROC
490 DEF PROCbomb
500
GCOL3,6:BZ=B%-32:IF FNP(AZ,B
%)<>0 SOUND&11,0,0,0:SOUND&10,-15,4
,3:MOVE DX,E%:VDU225:GZ=FALSE:PROCh
ole:D%=-64:ENDPROC
510 IF B%<32 SOUND&11,0,0,0:MOVE
D%,EX:VDU225:GX=FALSE:D%=-64:ENDPRO

800
810
820
830

610 MAN%=MAN%-1:FORN= 1TO 100:VDU
19,0,RND(7);0;:SOUND&11,-15,RND(255
),1:NEXT:VDU19,0,0;0;
620 ENDPROC
630 DEF PROCscreen
635
VDU19,0,4,0,0,0
640 LOCAL X%,Y%
650 FORX%=O TO 18
660 COLOUR RND(3)
670 FORY%=31 TO 31-(S%*RND(3)) ST

3

840 n=FALSE:GX=FALSE
850 VDU 23,224,0,128,128,254,255,
126,0,0
860 VDU 23,225,231,126,60,60,60,6
0,24,24
870 VDU 23,226,255,169,171,253,17
1,253,171,255
880 PROCplane(X%,Y%)
890 ENVELOPE 1,128,-1,0,0,200,0,0

EP -1

680
690
700
710
720
730
740
750
760
770
780
790

520 MOVE A%,13%:VDU225

530 MOVE DX,EZ:VDU225
540 DZ.AX:E%=8%
550 ENDPROC
560 DEF PROChole
570 MOVE AX,B%:VDU9,9,127,127,127
,127,9,9,9,9,10,127,127,127,127
580 VDU 4:SC%=SC%+20:PRINTTAB(11,
0);SC%:VDU5
590 ENDPROC
600 DEF PROCdead

*FX11,1
AX=0:8%=0:XX=0:Y%=991
MAN%=3:SC%=0
CX=32:D%=0:E%=0:V%=-64:l4=102

PRINTTAB(X%,Y%);:VDU226;
NEXT,
PRINTTAB(5,0);"SCORE:"
ENDPROC
DEF FNP(XX,Y%)
=POINT(XX+32,Y%)
DEF PROCend
*FX12,0
CLS

,127,00,0,126,0
900
910
920
930
940
950
960

END

DEF PROCinit
*FX12,1

ENDPROC
DEF PROCerr
IF ERR=17 ENDPROC
*FX12,0
REPORT:PRINT"IN LINE "ERL
VDU22,7
END

Keytrap

search, Rem strip or append cannot all be

Most of the listed code provides a

resident at the same time. One way of
tackling the problem is to delete all the
This utility by Des Fisher of Harlow, current definitions with *FX18 before

demonstration. The heart of the program
is at lines 540 to 790. The main program

Essex will selectively delete user key defin-

trying to redefine them, but this is not very

itions until enough room is created for a helpful if you have a large development
new definition. It could be used when it is going on.
more important that a Bad Key error and
Des Fisher's solution is to adopt the
resultant crash do not occur than that simple protocol that List commands go in
some key definitions are lost. One such from right to left: that is, f9 then f8, etc.
program might be a disc !Boot file that Programming aids go in from left to right.
sets up progamming aids in the user keys. When Keytrap is used, it progressively
The user key memory is limited, and deletes keys from left to right, so put the
definitions to do such things as string most important key definition in f9.
Keytrap.
10 REM KEYTRAP
low(0279) 22450
20
30
40

des fisher

Har

MODE 7

PRINT""KEYTRAP";TAB(23);"de

1983":A=INKEY(50)
s fisher
50
PRINT'"This program demonstr
ates a 'key trap'.'
60 PRINT"If when trying to defi
ne a user key in"
PRINT"a prog the keys are al
70
ready full it"
80 PRINT"will progressively cle
ar the user keys"
90 PRINT"from 0 to 9 until ther
e is room.":A=INKEY(800)
100
110

50)

PRINT'"First all the user ke
ys are cleared.":A=INKEY(150)
120 *KEY 0
130
140
150
160
170
180
190
200
210
220
230

*KEY
*KEY
*KEY
*KEY
*KEY
*KEY
*KEY
*KEY
*KEY

1
2
3
4
5
6
7
8
9

PRINT'"Now keys fl to f4 are
filled with 50"
240 PRINT"characters each.":A=IN
KEY(150)
250 *KEY 1"XXXXXXXXX0XXXXXXXXXOX
XXXXXXXX0XXXXXXXXX0XXXXXXXXXO"
260 *KEY 2"XXXXXXXXXOXXXXXXXXXOX
XXXXXXXX0XXXXXXXXX0XXXXXXXXXO"
270 *KEY 3"XXXXXXXXXOXXXXXXXXXOX

132

XXXXXXXX0XXXXXXXXX0XXXXXXXXXO"
280 *KEY 4"XXXXXXXXXOXXXXXXXXXOX
XXXXXXXX0XXXXXXXXX0XXXXXXXXXO"
290
300 PRINT'"Now ERROR is turned o
n so when error"
310 PRINT"251, Bad key, occurs t
he program goes"
320 PRINT"to the key trap.":A=IN
KEY(200)
330 ON ERROR GOTO 550
340 key%=0
350
360 PRINT'"Now key f5 is defined
with a very Large"
370 PRINT"string and the key tra
p goes into"
380 PRINT"operation."':A=INKEY(1
390 *KEY 5"XXXXXXXXX0XXXXXXXXXOX
XXXXXXXX0XXXXXXXXX0XXXXXXXXX1XXXXXX
XXX0XXXXXXXXX0XXXXXXXXXOXXXXXXXXXOX
XXXXXXXX2XXXXXXXXX0XXXXXXXXX0XXXXXX
XXXOXXXXXXXXXOXXXXXXXXX3XXXXXXXXXOX
XXXXXXXX0XXXXXXXXX0XXXXXXXXXOXXXXXX
XXX4XXXXXXXXXOXXXXXXXXXOX"
key%=0
400
410
420 PRINT'"f5 is now defined.":A
=INKEY(80)
430
440 PRINT'"A key definition must
not occur"
450 PRINT"inside a subroutine, a
procedure, a"
460 PRINT"FOR:NEXT loop or a REP
EAT:UNTIL Loop.":A=INKEY(700)
470
480 PRINT'"Finally the prog trie
to define f9"
s
490 PRINT"more than 250 characte

should point errors to this area and set
Key% to the key number from which to
delete. Line 550 checks that the error is in
fact Bad Key. If anything is to be gained
by this, Keytrap sends execution back to

the line that caused the error for another
try.

One limitation of the utility is that it is
not possible to return to the error line if it
is

in a loop, procedure, subroutine or

function.
rs.":A=INKEY(90)
500 X$="RRRRRRRRR1RRRRRRRRR2RRRR
RRRRR3RRRRRRRRR3RRRRRRRRR3RRRRRRRRR
510

*KEY 9 " "+X$+)($+)($+X$+X$+X$

520
530

END

540 REM Bad key trap

Bad key E

RR=251
550

IF ERR<>251 THEN PRINT'"Line
";ERL;:REPORT:STOP
560 key%=key%+1
570 IF key%>10 THEN PRINT'"Just
not enough key room at line ";ERL:S
TOP
580

PRINT"User key f";key°,4-1;"

c

lea red"

590 ON key% GOTO 600,620,640,660
,680,700,720,740,760,780
600
*KEY 0
610
GOTO 790
620
*KEY 1
630
GOTO 790
640
*KEY 2
650
GOTO 790
660
*KEY 3
670
GOTO 790
680
*KEY 4
690
GOTO 790
700
*KEY 5
710
GOTO 790
720
*KEY 6
730
GOTO 790
*KEY 7
740
750
GOTO 790
760
770
780
790

*KEY 8
GOTO 790
*KEY 9
GOTO ERL
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A SELECTION FROM OUR PRODUCT RANGE
/47 %,
/ "Pcs \*

High Level Languages
BASIC INTERPRETER
BASIC COMPILER V5.3
BUSINESS BASIC COMPILER
C COMPILER
CBASIC
CBASIC COMPILER

Microsoft
Microsoft
Microsoft
Microsoft
Digital Research
Digital Research

CIS COBOL
COBOL COMPILER

PL/I

Micro Focus
Microsoll
Microsoft
Micro Focus
Microsoft
Microsoft
Microsoft
Digital Research
Digital Research

PROFORTRAN
PROPASCAL

Prospero
Prospero

FORTRAN COMPILER
LEVEL -2 COBOL

muLISP

muMATH/muSIMP
PASCAL COMPILER

PASCAL MT+

PROGRAMMERS UTILS IRASMI

DISPLAY MANAGER
FTNUMB
LEVEL II ANIMATOR
PASM

Phoenix

POEVELOP

Phoeni
Phoenix

SPEED PROGRAMMING PACKAGE
ALT -B6

ZSID

Keele Codes
Digital Research

DISKED -2

Slogger Software
Slogger Software
Slogger Software
Slogger Software

DISKTOOLS-t IDISXMAII & !OSUMI

FILESHARE

DECISION ANALYST
LINEAR & GOAL PROGRAMMING
MATHSPACK

BACSCOPY

OSTAT

STATSPACK

MPI

Colour Display

TK! SOLVER

Software Arts

Variable Column Widths
Many Formatting Options

I

Byrom Software
Byrom Software
Oluitil
Synchro Systems
Synchro Systems
ICL CO3 EMULATION [Interactive'
ICL CO3 EMULATION lIntiritthia & Balkl Synchro Systems
REFORMATTER CP/h. E-) DEC
Microtech Exports
Microtech Exports
REFORMATTER CP/M H IBM

*Free Catalogue Available

Calendar & Date Calculations

Sorting

Sorcim
Sorcim

Row and Column Ranges
Advanced Memory Manager
Can Write Canned
Applications
Text Value Referencing

Heseltine

CSA Micro Systems

Software Mgmt
Systems

STOCK CONTROL

Data Protections

Padmede

On -Screen -Help

Training Aids

Cornley
Cornley

Available

Consolidation

Business Applica tions
JOB COSTING
POLICY MASTER
PRINT ESTIMATION

EI.J. 'Al Systems

*Retailer and OEM Terms

Simple Commands

MECH ENGINEERING

SUPERCALC 2
SUPERCALC 3

O.J.AI Systems

BSTAM
BSTMS
ICL CO3 EMULATION

Supercalc is the first version
which has proved to be so
popular with its many, many
8 bit micro users.
Supercalc 2 is an upgraded
version, which can run on all
the 16 bit micros as well. It
also has new features including
extra consolidation, use of
colours and sorting.
Supercalc 3 can only run on
the IBM PC, but has a
sophisticated graphics facility
making use of up to 99 colours.

TKI SOLVER PACKS
FINANCIAL MANAGEMENT

Telecommunications/Conversions
BACDEBIT

Supercalcs.

Chang Labs
Microsoll
Cornputerline
Computerline
Chang Labs
Pivotal Software

PROFIT PLAN

Microsoft
Micropro

Micro Focus
Fox & Geller
Soltw right

There are three different

MPI

PLANTRAC I+
Decision Systems

microcomputer. The result is
a powerful decision making
tool that helps the user to solve
the most complex
"What if
?" financial
modelling and forecasting
It is ideal for the professional
manager or engineer who has
to deal with complex financial
or numerical analysis.

Micropro
Executive Software
EAS

CAL CSTAA

Supercalc combines the columns
and rows of an accountants
worksheet with the data storage
and processing power of your

questions.

Financial Modelling/Problem Solving

PLANTRAC

Stemmas

THE LAST ONE-COMPACT

Micropro
Ashton Tate
Ashton Tate
Ashton Tate
Ashton Tate
Micropro
Micropro

MULTIPLAN

FOR MS -2

Who wants equality?
Your spreadsheet must be better
than the rest.

Micropro

MICROPLAN

AUTOCODE

Spreadsheet

MPI
INCOMPLETE RECORDS SYSTEM
Padmede
NOMINAL LEDGER
Padmede
OPEN ITEM PURCHASE LEDGER
Padmede
OPEN ITEM SALES LEDGER
PADMEDE BUSINESS CONTROL SYSTEM Padmede
MPI
PAYROLL
Padmede
PURCHASE LEDGER
Padmede
SALES INVOICING
Padmede
SALES LEDGER
Padmede
TIME & COST RECORDING

Code Generators
SOUCEWRITER
THE LAST ONE

Micropro
Micropro
Micropro
Micropro
Micropro

AFPORTSTAR

Sorting

OUICKCODE

Phoenix

SPELLSTAR
STARBURST
STARINOEX
WORDMASTER
WORDSTAR
WORDSTAR PROFESSIONAL

INFOSTAR

111 Format/Verily Service
121 Aulorun Service
13) Function Key Service
SERVICE S/W VOL I II. 2 & 31

MSORT
SUPERSORT

P MATE

FRIDAY
FRAMEWORK

Micro Focus
Silicon Valley Corp

THE OPERATING GUIDE

Phoenix
Micropro

dBASE If
dBASE IR

DISKTOOLS 2 IDISKTOOLS-1 & DISKED -2f Slogger Software
Fox & Geller
dUTIL IFOR DBASE-111

DEC RAINBOW SERVICE S/W:

Focus

PEOIT

Financial Accounting

CLIP
OESPOOL

DISKORG

PAR AGRAB

OAT ASTAR

Utilities/Systern Tools
DISKMAN

Microsoft
Microsoft

Chang Labs

Databases/Data Management Systems

Phoenix
Phoenix
Digital Research
Digital Research
Digital Research
Digital Research

SID

WORD

IWS+MM+SS+STAR INDEX'

Micro Focus
Phoenix Software
Digital Research
Micrology
Micro Focus

PLINK
PLINK II
PLINK -86

Microsolt
Micropro

PLANSTAR

Program Development Tools
BUG

EDIT -80 V2.02
MAILMERGE
MEMOPLAN

WORD WITH MOUSE

Microsoll
Digital Research

ANIMATOR

Superior

Text Editing/Editors

Low Level Languages
MACRO -80

AV4,47r The key to al

'4/Word Processing/

CP/M TUTOR
KEYBOARD MASTER
TYPING MASTER

Full Documentation
Syrftax Software
Anthony Ashpilel
Anthony Ashpilel

Separate Windows
if required

Graphic Options (3)
Convert/Share or Transport

Graphics
dGRAPH

Fox & Geller

Data Between Programs (3)

HI 1.1

Extract Data Based On
Criteria (3)
For more information on how
to unlock the power of your
microcomputer contact
MPI now on 01-591 6511

* Access And Visa Cards Accepted
*PLEASE TELEPHONE FOR LATEST PRICES

MPI & SORCIM:
The Right Combination

MICROCOMPUTER
PRODUCTS
INTERNATIONAL
LIMITED

Room PC1284,
Central House,
Cambridge Road,
Barking,
Essex 1611 BNT.
Tel: 01-591 6511

M

TDIMPTIE

Telex: 892395

Circle No. 129
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Screen windows

THE COMMODORE 8000

series has

a

useful

screen -window facility which allows a
section of the screen to be scrolled independently. The facility does not exist on
4000 series Pets, but L V Turner from

The position of the window is specified

by

Poke 84, top line (0 to 24)
Poke 85, left column (0 to 39)
Colchester has written a utility to provide Poke 86, number of lines (1 to 25)
Poke 87, number of columns (1 to 40)
a form of screen windowing.
Lines 2000 to 3220 load the machine The demonstration program shows the
code routines into the cassette buffer. routines being used with the screen data
They are accessed by Sys 634 to scroll held in array A$. The U and D keys are
down, and Sys 692 to scroll up.

used to scroll up and down. Window

details are set in line 110, and the routine
at 300 prints the data in the window. The

Sys in lines 320 and 360 positions the
cursor at the position determined by
locations 198 and 216.

The machine code and demonstration
are written for Basic 4,

but can

be

modified for Basic 2 Pets by changing the

underlined values. The Sys should be
57949, and the values in line 3130 are
93,226.

Machine -code loader.

10 REM *******************************
11 REM
12 REM
13 REM

*
*

*
SCROLL WINDOW UP OR DOWN

*

*

14 REM *******************************
15

:

2000
2010
2020
2030
2040
2050
2060
2070
3000
3010
3020
3030
3040

S=634
FORI=S TO S+182
READ A
POKE I,A:C=C+A
NEXT
READ A

IFAOC THEN PRINT"CHECKSUM ERROR"
DATA
DATA
DATA
DATA
DATA

32,5,3,24,165,84,101,86,170
202,202,240,6,32,237,2,202
208,250,32,14,3,198,87,32
23,3,160,0,177,88,160,40
145,88,32,249,2,202,208,242,32

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220

38,3,16,234,165,84,133,216,165
85,133,198,32,127,224,96,32
5,3,166,84,240,6,32,237,2,202
208,250,32,14,3,198,87,32
23,3,160,40,177,88,160,0,145
88,32,237,2,202,208,242,32
38,3,16,234,24,165,84,101,86
133,216,198,216,165,85,133
198,32,127,224,96,24,165,88
105,40,133,88,144,2,230,89,96
56,165,88,233,40,133,88,176
2,198,89,96,169,128,133,89
165,85,133,88,96,165,88
133,31,165,89,133,32,96,24,165
88,101,87,133,88,144,2,230,89
166,86,202,96,165,31,133,88
165,32,133,89,198,87,96
20167

Demonstration program.
10

REM *********************4

REM
3,0 REM
4o REM
50 REM
50
70

*
A
*
*

SCROLLING WINDOWS
(C)

*

V. TURNSR

*
41'

it

REM *************************

SO
90 PRINICHq$(147)
qt;

100 REM ***it* DEFINE WINDOW *****

110
120
130

200
205
210
220
230
240
250
260
270
280
300
305
310
320
330
340
350

134

REM ***4* SETUP ARRAY AA*****
DIM A$(26)
FORA=1T026
FORB=1TONC
BS=CHR$(64+A)
AS(A)=AS(A)-18$
NEXTB,A

REM **** SETUP WINDOW *******
FORM=0TONL
POKE198,LH:POKE216,7L+M:SYS57471
PRINTCHR$(145)AS(M)
NEXT
T=1:P=NL

360
370
380
390
400
405
410
420
430
440
450
460
470
500
505
510
520
530
540
550
560
570
580
600
605
610
620
630
640
650
660

POKE198,0:POKE216,23:SYS57471
PRINT"PRESS 'U','D' OR 'X'"
:

:

REM **** DETECT KEYS ********
:

GETDS:IFDS=""THEN410
IFDS="D"ANDT)1THENCSOSUB500
IFDS="U"ANDB<26THENGOSUB600
IFDS="X"THENPRINTCHR$(147):END
GOT0410

REM ******** SCROLL DOWN *****
T=T-1

POKE84,TL:POKE85,LH
POKE86,NL:POKE87,NC
SYS634:PRINTAS(T)
B=8-1
RETURN

REM ******SCROLL UP **********
B=B+1

POKE84,TL:POKE85,LH
POKE86,NL:POKE87,NC
SYS692:PRINTAS(B)
T=T+1
RETURN
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>171;itIMODORE
by MikeTodd
Data maker.
63961 MODEL=**
63963 X=40:IF MO=20 THEN C=3:N=0:B=527
:Y=122:GOTO 63966
63964 IF M0=64 THEN C=19:N=198:8=631
:Y=43:GOTO 63966
63965 C=16+2*(M0=30):N=158:8=623
:X=X-40*(M0=80):Y=40
63966 POKE 900,N:POKE 901,0-500
:POKE 902,X:POKE 903,Y
63967 PRINT"ECLEAR1***'ERVS1
DATAMAKER"V2.0ERVOFF1'***[DOWN]"
:POKE C,1

63968 INPUT"START'ADDRESS:'"$":A$
:PRINT:GOSUB 63973:S=A
63969 1NPUT"END'ADDRESS:""'$":A$
:PRINT:GOSUB 63973:E=A
";L:PRINT
63970 INPUT"1ST'LINE'8:
:IF L,.0 OR L>63959 OR L>INT(L)
THEN RUN
63971. INPUT"STEP:' ...... ""'";T:PRINT
:IF T.1 OR 1).63960 OR T>INT(T)
THEN RUN
63972 POKE C,0:PRINT LEFT$("CDOWN51",
5+2*(X=80)):GOTO 63978
63973 A$=RIGH1$("0000"+A$,4):A=0
63974 FOR 1=1 TO 4:C$=MID$(4$,I,1):D=0

63975 IF C$="A"AND C$<="F"THEN D=ASC
(C$)-48

63977 A=A*16+D:NEXT I:RETURN
63978 L$=STRS(L)+"'FORII="+MIDS(STR$(
S),2)+"TO"+MID$(STR$(E),2)
63979 L$=L$+":READJJ:POKEI1,JJ
:NEXTII'":GOTO 63984
63980 L$=STR$(L)+"'DATA'"
63981 IF L.63960 THEN PRINT"[DOWN]

It is often useful to be able to generate
Data statements from areas of memory.
Most often it is machine code that is being
saved, but it could also be sprite or graphics
data.
Thomas Gutekunst has written a
universal data -maker program which will
run on a 2001, 3032, 4032 or 8032 Pet, and
the Commodore 64. Set the asterisks in line
63961 to 20, 30, 40, 80 or 64, according to
the machine being used.

The program will ask for the start and
end addresses of memory to be turned into
Data statements. These values should be in

63982 D$=MIDS(STR$(PEEK(S)),2)
:IF D$="0"THEN 0$=""
63983 L$=L$+D$+",":S=S+1
:IF LEN(L$).76 AND S'=E THEN 6
3982
63984 L$=LEFTS(L$,LEN(LS)-1):L=L+T
:H=O+8*PEEK(902)
63985 FOR I=H TO H+159:POKE I,32:NEXT
:PRINT LEFT$("CUP41",
4+2*(FEEk(902)=80))L$
63986 PRINT"S="S":E="E":L="L":T="T;
:IF PEEF-(902)=40 THEN PRINT TAB
(39)

63987 PRINT LEFT$(":60T0639901UP6J",
16+2*(PEEK(902)=80))
63988 H=FEEFt900):IF H=0 THEN H=525
63989 POKE H,2:POKE PEEK(901)+500,13
:POLE FEEk(901)+501,13:END
63990 0=32768+31744*(PEEK(903)=43)
:IF S =E THEN 63980
63991 H=O+7*PEEV(902):FOR I=H TO H +
PEEK(902)+159:POKE I,32:NEXT
63992 PRINT LEFT$("[UP7)",
7+2*(PEEK(902)=80))
63993 A=PEEK(PEEK(903))+256*PEEK(PEEF
(903)+1)

(C$)-55

63976 IF C$>="0"AND C$<="9"THEN D=ASC

Data maker

,,.,"LINE'NUMBER'OUT'OF'RANGE"
:END

63994 B=PEEK(A)+256*PEEK(A+1)
:IF PEEK(A+2)+256*PEEK(A+3),-'639

61 THEN A=B:GOTO 63994
63995 POKE A,0:POKE A+1,0
:H=INT((A+2)/256):L=A+2-256*H
63996 POKE 904,H:POKE PEEK(903)+2,L
:POKE PEEK(903)+3,PEEK(904):CLF
:END

hex. It will prompt for the starting line and dirty solution to the same problem
number and line increment, and then
Before loading the 64 program, enter a
procede to generate a For -Next loop to dummy line
Poke the values and the necessary Data
0 REM
statements.
When complete, the program will erase

and then load the 64 program. Now type
POKE 1025,1: POKE 1026,8

itself. If you do not want this omit lines The 64 program can be listed but it still has
63993 onwards. Cursor controls are shown

the dummy line on the front, which should

in square brackets and the appropriate be removed.
cursor key should be used, not the literal
characters.

Pet leader
In September Open File I gave a listing to

allow Commodore 64 programs to be
loaded into the Pet. Here is a quick

Character

generator
The character generator in the Commodore 64 is easily moved into RAM,
where it can be modified to produce user -

defined characters. In Basic this takes a
Character generator.

long time, so Chris Landscheit has written

some machine code to speed things up
100
110
120
130
140
150
160
170

DATA
DATA
DATA
DATA
DATA
POKE
POKE
POKE

169.
0,133,251,169, 48,133,252
169,
0,133,253,169,208,133,254
162,
0,160,
0,177,253,145.251
200,208,249,230.252,230,254,232
224, 16,208,240, 96
52,48: POKE 56,48: CLR
56334,PEEK(56334) AND 254
1,PEEK(1) AND 251

180 FOR A = 0 TO 36
190 READ B: POKE 49152+4,8

200 NEXT

210 SYS49152

a bit.
Lines 100 to 130 hold the machine code
as Data statements. Line 150 protects the
character generator area from being over-

written by Basic; the Clr resets all Basic
variables so the whole routine should be
called at the very start of a program. Line
160 turns off the keyboard for safety and
line 170 switches in the character

generator. Lines 180 to 210 set up the
machine code and then execute it. Lines
220 to 240 restore normal operation of the
except with the RAM character
genertor selected. As an example, lines 300
64

220 POKE 1,PEEK(1) OR 4
230 POKE 56334,PEEK(56334) OR 1
240 POKE 53272,(PEEK(53272) AND 240) OR 12
300
310
320
330
40

SC=47
FOR A = 0 TO 7
READ B: POKE 12288 + SC*8 + A,B
NEXT
DATA 0.16.0.124,0,16,0.0
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to 340 change the / division sign to a
conventional sign.
The routine transfers the character
generator to $3000 (12288), but this could
be modified by changing the 48 in line 100
and the Poke in line 240. The routine itself
is at $C000 (49152) but could be moved if
required.
ILI
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Micro General the Specialists for Printer Selection
Contact us for our expert advice on all your interfacing problems
It's not just a question of plug in and let's go. There are now over 200 different connector situations. How do you know that your
computer will accept the printer of your choice? We at Micro General do not sell boxes off the shelf. As computer engineers we
help you to choose and install the right printer for your computer. The advice is free and it could save you some embarrassing
mistakes - Buy from us for peace of mind.

4'

Now in our 5th year

APRICOT Fl
For the first time business user a genuine
business machine with some amazing 'high
tech' features. - See the Apricot's mouse

execute previously complex tasks at

Fantastic value - look at
these features

Friction and Tractor
feed as standard

device means there% no cable connection
to the keyboard, giving desk top planning a
new meaning.

IBM 34/36/38 USERS

256K RAM 720 single disk.
MS-DOS and Concurrent CP/M.
Rapid Display manipulation and special

Call for details on the

TV

Italic Printing/Auto Underlining
High Res. and Block Graphics

from £6 per week

TRIUMPH ADLER
TRD 7020 DAISYWHEEL

from £1695 +VAT.

CALL FOR DETAILS

DEMO NOW

available.

NEW!

High performance equivalent
to the IBM 5224

LEASE F1

Extremely light (under 13Ibs) - totally

Well over 1000 software packages now

al Logic Seeking

True Descenders +

DATASOUTH TX -5180

effects.

SuperPlanner software.

100 cps 8i -DirectionSub and Superscript

Expansion and Outport facilities.
Colour/Mono Monitor or VHF for your

Price includes SuperWriter, SuperCalc,

rioo

PRINTER

r

a

single key stroke, and the new infra -red

portable.

SHINWA CPA80 MATRIX

of business!

a full blown business micro

£375
+ VAT

IBM Compatible
20 cps up to 180 cpl
Serial/Parallel or dual interfaces
1.5K print buffer standard with 3.5k optional

TRY BEFORE YOU BUY!
Bring your micro to us and match with our range of printers - full
workshop facilities available to iron out all technical hitches! CALL
US FOR PRINT SAMPLES.
TRADE or PRIVATE CUSTOMERS take advantage of our

INTERFACING CONSULTANCY
INTERFACES & CABLES AVAILABLE FOR:

VIC 20

NEW BRAIN COMMODORE 64

ORIC
SPECTRUM DRAGON.
SINCLAIR QL and more'
PET

OSBORNE

TANDY

SIRIUS

SHARP

SAGE

PRINTER SWITCHES
from £85 plus VAT.

INTERNAL & STAND ALONE
BUFFERS from £65 + VAT

r

HIGH SPEED

MICROLINE LOW COST PRINTERS

EPSON RX8OT
100 cps
EPSON RX80F/T 100 cps
160 cps
EPSON FX80
100 cps
EPSON RX100
EPSON FX100
160 cps
EPSON LQ1500 200 cps

our opinion this range of printers
represents the best value. From our service
records we can tell that it has proved to be
In

an extremely reliable printer. If you are
looking for fast thru-put (Accounts or Data

printing) check it out NOW!

Up to 25'

EPSON MATRIX PRINTERS

faster thru-put than nearest

rival

Near letter quality 192/93/84)
Ideal printer for business systems Statements, invoices etc.

Multiparts - up to 6 copies.
Microline 82A
Microline 83A
Microline 84
Sheet feeder

for M84 £299

120 cps
120 cps
200 cps

£275 + VAT
£450 + VAT
£7S0 + VAT

IBM version
available

GENERAL

Microline 92
Microline 93

160 cps
160 cps

£415 + VAT
£550 + VAT

E2 10 + VAT

HIGH QUALITY
LOW PRICE!!

£240+ VAT
£3 60 + VAT
£390-1- VAT

£499+ VAT

£1100+VAT

ONLY
£319 + VAT
CANON PW-1080A
160 cps and quiet too!
High Resolution graphics

The ideal alternative to EPSON FX100 -

Down

thru-put and near letter quality.
Recommended for IBM, SIRIUS, APRICOT

Faster

A

PRICES

REDUCED

loading

to

user -optional

characters.

Near letter quality - Italic, gothic and
orator fonts optional.

Epson code compatibility.

DEALER/OEM ENQUIRIES WELCOME

LA -11E1

Always call for the best possible price.

Access/Visa

(PC 2)
Unit 25, Horseshoe Park, Pangbourne, Reading, RG8 7JW Tel: 07357 4466
Circle No. 174
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"%...PIPPLE

by John Harris

*** DONOT REMOVE 'REM'
REM
STATEMENTS FROM LINE 90
ONWARDS
REM *** SPACE STORM
10
APPLE II &
REM *** COMP.
20

Space Storm

5

e

I

IE

30
40

REM
REM

50
60
70
80
90
100

REM
REM
REM
REM
POKE

110

120

130

APPLESOFT
*** LANG.
NILESH PATEL (C
*** BY
t

s

*** DATE
27/07/84
W.UP
*** CONTROLS
Z=DOWN
***
P=PAUSE
***
- 16368,0
POKE 36864,72: POKE 36865,13
8: POKE 36866,721 POKE 36867
,162: POKE 36868,0: POKE 368
69,1891 POKE 36870,1: POKE 3
6871,4: POKE 36872,157:
POKE 36873,0: POKE 36874,4: POKE
36875,189: POKE 36876,129: POKE
36877,4: POKE 36878,157: POKE
36879,128: POKE 36880,4: POKE
36881,189:
POKE 36882,1: POKE 36883,5: POKE
36884,157: POKE 36885,0: POKE
36886,5: POKE 36887,189: POKE
36888,129: POKE 36889,5: POKE
36890,157:
POKE 36891,1281 POKE 36892,5
POKE 36893,189: POKE 36894
,1: POKE 36895,6: POKE 36896
,157: POKE 36897,0: POKE 368
98,61 POKE 36899,189:
POKE 36900,129: POKE 36901,6
POKE 36902,157: POKE 36903
,128: POKE 36904,6: POKE 369
05,189: POKE 36906,1: POKE 3
6907,7: POKE 36908,157:
POKE 36909,0: POKE 36910,7: POKE
36911,189: POKE 36912,129: POKE
36913,7: POKE 36914,157: POKE
36915,128: POKE 36916,7: POKE
36917,189:
POKE 36918,41: POKE 36919,4:
POKE 36920,1571 POKE 36921,
40: POKE 36922,4: POKE 36923
,189: POKE 36924,169: POKE 3
6925,4: POKE 36926,1571
POKE 36927,168: POKE 36928,4
POKE 36929,189: POKE 36930
,411 POKE 36931,5: POKE 3693
2,157, POKE 36933,40: POKE 3
6934,5: POKE 36935,1891
POKE 36936,169: POKE 36937,5
POKE 36938,157: POKE 36939
,168: POKE 36940,5: POKE 369
41,189: POKE 36942,41, POKE
36943,6: POKE 36944, 157:
POKE 36945,40: POKE 36946,6:
POKE 36947,189: POKE 36948,
169: POKE 36949,6: POKE 3695
0,157: POKE 36951,168: POKE
36952,6: POKE 36953,189:
POKE 36954,41: POKE 36955,7:
POKE 36956,157: POKE 36957,
40, POKE 36958,7: POKE 36959
,189: POKE 36960,169: POKE 3
6961,7: POKE 36962,157:
POKE 36963,168: POKE 36964,7
POKE 36965,189: POKE 36966
,81: POKE 36967,4: POKE 3696
8,157: POKE 36969,801 POKE 3
6970,4: POKE 36971,189:
POKE 36972,209: POKE 36973,4
POKE 36974,157: POKE 36975
,208: POKE 36976,4: POKE 369
77,189: POKE 36978,81: POKE
36979,5: POKE 36980,157:
POKE 36981,80: POKE 36982,5:
POKE 36983,189: POKE 36984,
209: POKE 36985,5: POKE 3698
6,157: POKE 36987,208: POKE
36988,5: POKE 36989,189:
POKE 36990,81: POKE 36991,6:
POKE 36992,157: POKE 36993,
80: POKE 36994,6: POKE 36995
089: POKE 36996,209: POKE 3
6997,6: POKE 36998,157:
POKE 36999,208: POKE 37000,6
POKE 37001,189: POKE 37002
,81: POKE 37003,7: POKE 3700
4,157: POKE 37005,80: POKE 3
7006,7: POKE 37007,189:
POKE 37008,209: POKE 37009,7
POKE 37010,157: POKE 37011
,208: POKE 37012,7: POKE 370
13,2321 POKE 37014,224: POKE
37015,39: POKE 37016,240:
:

:

:

140

is a game of dexterity and
skill in Applesoft Basic by N J Patel. The
instructions are included in the program
but I will give them again:
SPACE STORM

W - sends the ship up
Z - sends the ship down
P - pauses the game to allow decisions to
be made while flying.

The buildings go by underneath as you

fly your ship above them, missing the

that direction until a new command is
given.

A machine -code routine which scrolls
the entire screen is Poked into memory at

the beginning of the program. It can be
used in any program but will not scroll
high -resolution graphics.

To save the scroll routine as a binary
file, type the program in and save it. Stop
the program with Ctrl -Reset and enter the
monitor with Call - 15. Type

BSAVEname,A$9000,L$A1
oncoming asteroids. Pressing any one of
the directions will continue your ship in To call the routine type Call 36864.
270

POKE 37017,3: POKE 37018,76:
POKE 37019,5: POKE 37020,14
4: POKE 37021,104: POKE 3702
2,1701 POKE 37023,1041
POKE 37024,96
GOTO 620

280
290
0
300 L
HOME
310

COLOR= 1: FOR I =
GR
RND (1) *
0 TO 39:Y = INT
25): VLIN Y + 6,39 AT I. NEXT
:

SCORE . > ";SC: HTAB 23: VTAB
20: PRINT "HI -SCORE = > ";HS
740

750

I

e

150

160

170

:

180

200

210

:

220

430
440
450
460
470

240

250

570
580
590

600
610
620
630
635

640
650
660

670
680
690

I

260

I
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770
780

790
800

810
820
830
840

-0-

480
490
500
510
520
530
540
550
560

I

230

760

(

:

190

GOSUB 440
GOSUB 590
GOSUB 540
GOSUB 400
GOSUB 500
GOSUB 820
GOSUB 970
GOTO 320
REM ** SCROLL
CALL 36864
COLOR- 0: VLIN 0,39 AT 391 COLOR=
RND (1) * 25): VLIN
INT
11Y =
+ 6,39 AT 39
RETURN
** PLAYER
REM
K = PEEK (49152)
IF K = 215 AND L < > 0 THEN
L = L - 1
IF K = 218 AND L < > 38 THEN
L = L
1
COLOR= 15: HLIN 0,0 AT L
RETURN
** HIT
REM
SCRN( 1,L) = 1 THEN 620
IF
SCRN( I,L) = 5 THEN 620
IF
RETURN
** ASTERIODS
REM
RND (1) * 3)
INT
YN
A2 OR YN
IF YN - Ai OR YN
A3 THEN RETURN
RND (1) * 6)1 COLOR=
YI = INT
5: PLOT 39,Y1
RETURN
REM 0* SCORE
SC - SC + 1
RETURN
REM ** INSTRUCTIONS
HTAB
INVERSE
TEXT
HOME
13e VTAB 1: PRINT " SPACE ST
ORM "I NORMAL
U
VTAB 3e HTAB 6: PRINT "W
Z - DOWN P = PAUSE"
P
FLASH
VTAB 51 HTAB 13: PRINT "< RE
D ALERT >"i NORMAL
VTAB 7: HTAB 2e PRINT "A SPA
CE ASTERIOD STORM HAS FORCED
YOUR"
VTAB 91 HTAB 2: PRINT "SPACE
INTERCEPTOR TO FLY CLOSE TO
THE"
VTAB 111 HTAB 2e PRINT "SURF
ACE OF THE PLANET 'TYSON'."
VTAB 13: HTAB 1e PRINT "YOU
MUST DODGE ASTERIODS THAT CR
OSS YOUR"
VTAB 15: HTAB 1: PRINT "PATH
.SURVIVING AS LONG AS POSSIB
LE WILL"
VTAB 17: HTAB 1: PRINT "GAIN
YOU MORE POINTS."
IF SC > HS THEN HS = SC
HTAB 1: VTAB 20: PRINT "LAST

700

710

720
730

(

850
860
870
880
890

(

t

:

:

(

320
330
340
350
360
370
380
390
400
410
420

PRINT
VTAB 23: HTAB 11: INVERSE
"HIT RETURN TO PLAY": NORMAL
>
=
PEEK (49152): IF K <
141 THEN 740
VTAB 231 HTAB 1: CALL - 958
VTAB 23e HTAB 11 PRINT "EN
TER DIFFICULTY LEVEL (1-4) >
VTAB 23: HTAB 35: GET LE$
:LE =
VAL (LE*): IF LE$ = "
"
THEN 750
IF LE < I OR LE > 4 THEN 750

900

IF LE :A3 = 1

1

THEN Al = 3.A2 = 2

IF LE = 2 THEN AI = 3:82 = 2
:A3 = 4
3182 = 4
IF LE - 3 THEN AI
:83 = 4
IF LE = 4 THEN AI = 4:82 = 4
:A3 = 4
SC = 0: GOTO 300
REM
** CHECK SCORE
IF SC > 1000 AND LE = 1 THEN
LE = 2181 = 3:A2 = 2:A3 = 4:
SC = SC + 1000: GOTO 880
IF SC > 4000 AND LE = 2 THEN
LE = 3:81 = 3:A2 = 4:A3 = 4:
SC = SC + 2000: GOTO B80
IF SC > 8000 AND LE = 3 THEN
LE = 4:A1 = 4:A2 = 4183 = 4:
SC = SC + 4000: GOTO 880
IF SC > 10000 AND LE = 4 THEN
LE = 4:81 = 4:82 = 4:A3 = 4:
SC = SC + 6000: GOTO 1000
RETURN
** NEXT LEVEL
REM
TEXT
HOME
VTAB 12: HTAB
141 FLASH
PRINT "WELL DONE
!!": NORMAL
VTAB 14: HTAB 4: PRINT "PREF'
ARE FOR MORE DODGING.LEVEL "
:

:

:LE

FOR T = 0 TO 30
920 SI = 49200:DK = PEEK (S1)

910

+

PEEK (SI) + PEEK (81) PEEK
PEEK (51) + PEEK (S
PEEK (S1)
930 DK
PEEK (SI) + PEEK (S1) +
PEEK (S1) - PEEK: (SI) PEEK
(SI) +
PEEK (SI) + PEEK (S
(SI)
1) +

1)

940 DK = PEEK (SI) + PEEK (S1) +
PEEK (SI) - PEEK (81) - PEEK
(81) +
PEEK (SI) + PEEK: (S
I)

950 NEXT
SPEED= 255
960 BR
GOTO 300
970 REM
** SCAN FOR PAUSE
980 V = PEEK (49152): IF Y = 208
THEN COLOR= 15: HLIN 0,0 AT
L: GOTO 980
990 RETURN
1000 REM ** PASSED LEVEL 4
1010 TEXT
HOME
VTAB 12: HTAB
1: PRINT "WELL DONE YOU HAVE
PASSED LEVEL 4."
1020 HTAB 1: VTAB 14: PRINT "HIT
RETURN...";: HTAB POS (0):
GET AS: IF ASC (AS) <
>
3 THEN 1020
1030 GOTO 620
:

:

t

:

1
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for Advanced Computer Books and Software
SPECTRUM ADVANCED USER GUIDE

111

MicroSight

- by A C Dickens, M D Plumbley and L Whewell, this
book is an essential supplement to the manuals
provided with the components of the ZX Spectrum
system. Both software and hardware aspects of the
Spectrum system are covered including: a complete
reference section, detailed screen maps.
microdrives, Interfaces 1 and 2, the network, ROM
modules, joysticks, a full Z80 reference section,
detailed ROM routines with many practical examples
BASIC

of their usage - in short, every Spectrum owner's
dream come true!
ISBN 0 947929 02 9, 232 pages. £7.95

OL ADVANCED USER GUIDE
- by A C Dickens, this book is the authoritative guide
to the Sinclair DL System. It provides a complete
introduction to QDOS. covering multi -tasking, transient programs, resident procedures, heaps and
stacks, traps and utilities, 68008 assembler program-

QL
ADVANCED
USER GUIDE
',ORAN DICKENS

ming plus much more. All of these features are
illustrated by practical examples, and the powerful

A CCTV camera with lens and tripod.
MicroEye vision interface 256 x 300 resolution

QDOS Experimenter program allows many facilities to
be tried out from BASIC. All of the programs from the
book are available on a microdrive cartridge which can
be purchased with the book.
ISBN 0 947929 00 2, 352 pages, £12.95 (book)
£9.95 (+ VAT) microdrive cartridge)

with 8 bit video plus all cables.
Fully documented hardware and software.
MicroSight software package with area perimeter
routines as well as disk and printer dumps.

BBC BASIC ROM USER GUIDE
- by M D Plumbley, this book contains a detailed
description of the BASIC ROM as used in the BBC
Microcomputer and Acorn Electron. BBC BASIC 1,
BBC BASIC 2 and Electron BASIC are all covered in
considerable detail. Extensive reference sections cover

the ROM routines

and

error

recovery,

allowing

sophisticated features to be added to BASIC programs. Many examples are provided (available on
cassette) allowing 'Bad programs' to be salvaged, new
commands to be added, procedures to be overlayed
plus much more!
ISBN 0 947929 04 5, 360 pages, £9.95 (book)

£5.95 (+ VAT) (cassette)

contains a COMPLETE COMMENTED ROM DISASSEMBLY plus lots of information on the disc
system, sound chip, 6502, ULA, BASIC variable
storage. intercepting interrupts and a complete circuit
diagram.
ISBN 0 947929 01 0, 288 pages, £8.95

Hi Res software package with mode 0 display,
disk and printer dumps and thresholding.
Package using mode 2 high quality display.

All for £495 + VAT

MicroScale
An image processing package with editing area and
perimeter calculations, dimensioning, windowing,
threshold and contrast setting.

Micro Eye
Vision interface 256 x 300 resolution 256 grey
levels with full documentation and software for BBC
CBM etc.
Sirius, IBM,

ORIC ADVANCED USER GUIDE
- by L Whewell, written for the ORIC 1 and ATMOS
is an essential supplement to
the manual provided with the machine. The book

MicroSight I on the BBC model B includes:-

USER GUIDE
LEVU SIEH ,HENit

ELECTRON ADVANCED USER GUIDE

- by A C Dickens and M A Holmes, this guide
describes the facilities of the Acorn Electron in the
detail required by the serious programmer. and acts
as a supplement to the 'Acorn Electron User Guide'.
Both the hardware and the software aspects of the
Acorn Electron System are covered. including FX/

11111111111111111

OSBYTE calls, paged ROM software, using events and

interrupts, programming the ULA, interfacing to the
expansion bus, a complete memory map and a full
circuit diagram.
ISBN 0 907876 17 X, 256 pages. £9.95

Image analysis for the IBM PC with:-

Order from: Adder Publishing, PO Box 148, Cambridge CB1 2E0
Item
]

[ ]
[ ]
[

]

[
[
[

]
]

Cost

Spectrum Advanced User Guide (book)
QL Advanced UserGuide (book)
QL Advanced UserGuide (microdrive)
BASIC ROM User Guide (book)
BASIC ROM User Guide (cassette)
ORICAdvance UserGuide (book)
Acorn Electron Advanced User Guide (book)

MicroScale II

£7.95 (no VAT)
£12.95 (no VAT)
£11.44 (inc. VAT)
£9.95 (no VAT)
£6.84 (inc. VAT)
£8.95 (no VAT)
£9.95 (no VAT)

Please add £1.50 P&P/book

Object area measurement (absolute and %)
Perimeter measurement to user defined scaling
User definable and standard windows.
Disk and printer dumps.
Dimensioning and object counting.
£1950 + VAT
Fully documented C software.

Also available for Hewlett Packard and Sirius.

For further details contact:-

I enclose my cheque:P0 for £
NAME
ADDRESS

T
ADDER

Dealer enquiries welcome PC 3
AVAILABLE FROM MOST LEADING BOOKSHOPS

Circle No. 171
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The image analysis people

Digithurst Ltd.
Leaden Hill, Orwell, Royston,
Telephone (0223) 208926
Herts. SG8 5QH

Circle No. 170
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>RESEARCH MACH I HES
by Ian Stobie

Wordsquare
IF YOUR FRIENDS are fond of wordsquare
puzzles then this program by D Lane and S

Crick of Herne Bay, Kent is for you. From

words you supply, it devises a wordsquare
together with a key.
The size of the square can vary from 10

10 REM Word -Square

18/01/84
20 REM Dave Lane
30 REM Converted for RML by Steve Crick
40 REM
50 CLEAR 2000
60 PUT 21
70 DIM W$(255) W(255),S$(20,20)
80 REM
Menu -90 PUT 31
100 PRINT "Is there a Printer connected (Y/N)"
110 ?:INPUT "Which -";PR$
120 IF PR$="Y" OR PR$="y" THEN LET PR=1:GOTO 150
130 IF PR$="N" OR PR$="n" THEN LET PR=0:GOTO 150
140 GOTO 90
150 PUT 31,22,32+2,32+13:PRINT"WORD-SQUARE"
160 PUT 22,32+3,32+13:PRINT"
170 PUT 22,32+6,32+5:PRINT"(1) Read words from disk/tape"
180 PUT 22,32+8,32+5:PRINT"(2) Prepare new word list"
190 PUT 22,32+10,32+5:PRINT"(3) Save word list on disk/tape"
200 PUT 22,32+12,32+5:PRINT"(4) Make / display word -square"
210 PUT 22,32+14,32+5:PRINT"(5) Display / edit list"
220 PUT 22,32+16,32+5:PRINT"(6) END PROGRAM"
230 PUT 22,32+20,32+5:1NPUT"Option:";0$
240 LET O-VAL(O$):IF (0<1)+(0>6) THEN 90
250 PUT 31
260 ON 0 GOSUB 310,460,590,700,1360,290
270 GOTO 150
280 REM
End
290 PUT 22,32+23,32:END
300 REM
Read data
310 INPUT"File name:";F$
320 IF LOOKUP(F$)=0 THEN 310:REM Use only with disk system
330 FOR I=1 TO 255
340 LET W$(1)="":LET W(I)=0
350 NEXT I
360 OPEN C10,F$
370 INPUT £10,N
380 FOR I=1 TO N
390 INPUT C10,W$(1)
400 PRINT TAB(12);I,W$(I)
410 NEXT
420 CLOSE £10
430 PRINT
440 GOSUB 1520: RETURN
450 REM
New list
460 FOR I=1 TO 255
470 LET W8(I)="":LET W(I)=0
480 NEXT I
490 LET N=1
500 PRINT"Enter words:"
510 PRINT"(8 to stop)"
520 PRINT"(? to edit)"
530 PRINT TAB(8);N;;INPUT":";41$(N)
540 IF W$'")="*" THEN LET W$(N)="":LET N=N-1:RETURN
550 IF Wq 1)="?" THEN INPUT"Number:";E:INPUT"Should be? ";
I

560
570
580
590

W$(E)

4=N-1

LET
GOTC
REM
INP

N+1
i30

Save data.

name:";F$

600 CREAM £10,F$
610
620
630
640
650
660
670
680
690
700
710

PRINT
PRINT £10,N
FOR I=1 TO N
PRINT £10,W$(1):PRINT TAB(12);WS(I)
NEXT I
CLOSE £10
PRINT
GOSUB 1520: RETURN
REM
Make square
INPUT"Size of square (10-20) :";S$
LET S=VAL(SC:IF S<10 OR S>20 THEN PRINT"Try again!":

720
730
740
750
760
770
780
790
800
810
820
830

FOR 1=1 TO S
FOR J=1 TO S
LET Sf(I,J)=".":REM a full -stop
NEXT J,I
PUT 31
FOR I=1 TO N
LET LmLEN(W$(1))
IF LDS THEN LET T=S*S/2:GOTO 1000
LET Tm0
PUT 22,32+8,32+22:PRINT SPC(17);
PUT 22,32+8,32+22:PRINT W$(I);
PUT 22,32+10,32+22:PRINT"Attempt:";:PUT 22,32+10,32+30:
PRINT SPC(5);
840 PUT 22,32+10,32+30:PRINT T+1;
850 LET RD=INT(RND(1)*4)

PRACTICAL COMPUTING February 1985

by 10 to 20 by 20. The list of words can be
saved on a disc or a tape and loaded back
when required.

860 IF 80=0 THEN LET SX=INT(RND(1)*(S+1-L))+1:LET SY=1NT(RND(1)*S+1)
870 IF RD=2 THEN LET SY=INT(RND(1)*(S+1-L))+1:LET SXmINT(RND(1)*S+1)
880 IF RD=1 THEN LET SX=INT(RND(1)*(S-L)+L):LET SY=INT(RND(1)*S+1)
890 IF RD=3 THEN LET SY=INT(RND(1)*(S-L)+L):LET SX=INT(RND(1)*S+1)
900 LET TX=SX:LET TY=SY
910 LET F=0
920 FOR J=1 TO L
930 IF S$(TX,TY)<D"." THEN LET F=1:LET T=T+1:LET J=L:GOTO 980
940 IF RD=0 THEN LET TX=TX+1
950 IF RD=2 THEN LET TY=TY+1
960 IF RD=1 THEN LET TX=TX-1
970 IF RD=3 THEN LET TY=TY-1
980 NEXT J
990 IF F=1 AND T<S*S/2 THEN 830
1000 IF T=S*S/2 THEN PUT 22,32+5 ,32+22:PRINT"Can't fit
PUT 22,32+6,32+22:PRINT SPC (17);:W(I)=1
1010 IF T=S*S/2 THEN PUT 22,32+6 ,32+22:PRINT W$(1);:GOTO 1130
1020 FOR J=1 TO L
1030 LET SE(SX,SY)=MID8(W8(I),J,1)
1040 IF RD=0 THEN LET SX=SX+1
1050 IF RD=2 THEN LET SY=SY+1
1060 IF RD=1 THEN LET SX=SX-1
1070 IF 80=3 THEN LET SY=SY-1
1080 NEXT J
1090 FOR P=1 TO S
1100 FOR Q=1 TO S
1110 PUT 22,32+0,32+P:PRINT SS(P,Q);
1120 NEXT 0,P
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1265
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730

NEXT I

GOSUB 1520
GOSUB 1560
IF PR=1 THEN FOR I=1 TO 5:LPRINT:NEXT I
PUT 31
FOR 1.1 TO S
FOR J=1 TO S
PUT 22,32+3,32+1
IF S$(1,J)="." THEN LET SS(I,J)=CHR$CINT(RND(1)*26+651)
PRINT SS(I,J);
NEXT J,I
GOSUB 1520
GOSUB 1560
IF PR=0 THEN RETURN
IF 0$="N" OR 0$="n" THEN RETURN
LPRINT
FOR 1=1 TO N STEP 3
IF W(I)=0 THEN LPRINT W$(I);" ";
IF W(I+1)m0 THEN LPRINT W$(1+1);"
IF W(1+2)=0 THEN LPRINT W$(1+2)
NEXT I
LPRINT
RETURN
REM
editor
LET D=20
FOR I=D -19 TO D
PRINT TAB(12);I;":":W$(1)
NEXT I
PRINT
INPUT"Number to edit (or * to skip) :";E$:IF E$="*" THEN 1490
LET E=VAL(E$)
IF E<D-19 OR ED THEN 1370
IF W$(E)="" THEN LET N=N+1:LET E=N
PRINT E;":";W$(E):"...change to:";:INPUT W$(E)
(A)nother
(R)eturn :";C$
INPUT"(C)ont.
IF C$="R" THEN RETURN
IF C$<>"C" THEN 1370
IF NA) THEN LET D=D+20:GOTO 1370
RETURN
SPACEBAR to continue ---REM
PUT 22,32+23,32
PRINT"Press SPACEBAR to continue..."
SP$=GET$(0):IF SP$<>" " THEN 1540
RETURN
print screen --

IF PR=O THEN RETURN
PUT 22,32+21,32:PRINT "Do you want a print of this screen (Y/N)"
PUT 25: INPUT 0$

IF 0$="Y" OR 0$="y" THEN GOTO 1630
IF 0$="N" OR 0$="n" THEN RETURN
GOTO 1580
PUT 11:PUT 11:PUT 25:PUT 10:PUT 25
FOR J=59 TO 0 STEP -3
FOR 1=0 TO 40 STEP 2
XmPOINTS(I.3)
IF X>191 THEN X=X-64
IF X>127 THEN X=X+32
PUT £2,X
NEXT

I

PUT £2,13,10
NEXT J
RETURN

139

Alison Berks goes to a friend for a
quiet game of Black Maria, Scrabble or
Rummy she takes along her PC -1500
hand-held computer and the Gamescorer
program. While pencil and paper may be
WHEN

as convenient, and a lot less expensive, the
computer adds interest to the proceedings
and accuracy to the scores.
The program structure is straightforward, and plenty of meaningful labels
have been used for Goto or Gosub target
lines. Lines 40 to 60 dimension arrays and
initialise the error messages. Lines 100 to

Gamescorer

required, and check that the players are
ready. Lines 300 to 350 print out the pre-

The use of For -Next loops throughout
avoids unnecessary repetition of code. The

liminary details and set up columns for the
players' scores.
Lines 400 to 500 input the scores, print

use of labels and the general absence of
spaghetti jumps back and forth aids read-

the running totals, keep the individual
highest scores and ask whether another

ability, and error messages are chosen and
displayed in a most effective way. Mean-

ingful variable names such as Game$,
Name$, Playernumber, and Highscore
240 input the name of the game and the
make it obvious what is going on, while
number of players and their names. Lines out, print out the high scores, and ask if Tabbing and printing with strings prod250 to 290 set up a countdown clock, if another game is to be played.
uces a tidy output.
lg:REM
R,

GAMESCORE
by Alison B

erks

20:CLEAR :WAIT 0
30:PRINT "GAMESCO
RER":BEEP 10
40:DIM EM$(5);NAM
E$(4);HS(4),TS
50:EM$(1)=">10 le
tters":EM$(2)=
"<2 players"
60:EMS(3)=">4 pla
yers";EM$(4)="
>99":EM$(5)=")
5 mins'
1001"GAME'INPUT "W
hat game? ";GA
ME$
110:IF LEN (GAMES)
>10THEN LET EM
=1:GOSUB "MESS
AGE";GOTO "GAM
E"

150:"PLAYERS"INPUT
"How many play
ers? ";NP
160:IF NP(20R NP>4
THEN LET EM=2
(NP<2)43*(NP>4
):GOSUB "MESSA
GE":GOTO "PLAY
ERS"

200:BEEP 2:PAUSE
Input the play
ers names";
BEEP 2
210:FOR PN=ITO NP
220:'NAME"CLS
PRINT 'Player'
;PN;:INPUT ".
";NAMES(PN)
230:IF LEN (NAMES(
PN))>I0THEN
LET EM=1:GOSUB
"MESSAGE";GOTO
'
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240:NEXT PN
250:-TIMED":CLS :C
LCK=0:PRINT "A
gainst the Clo
ck (Y/N)?";
GOSUB "Y/N";IF
K$="N"THEN "RE
ADY?'

260:'SECS":INPUT

(4)

"NAME"

round is required. Lines 550 to 700 sort the
final total scores into order and print them

"

How many secs
a go? ";PT
270:CLCK=1:IF PT>3
00THEN LET EM=
5:GOSUB "MESSA
GE":00TO "SECS
?,.

280:-READY?"PRINT
"Are you ready
(Y/N)?";:BEEP
5:GOSUB "Y/N":
IF K$="N"THEN
"READY?"
290:FOR PN=1TO NP:
TS(PN)=0:HS(PN
)=0:NEXT PN
300:CLS :TEXT
COLOR 0:CSIZE
2:LCURSOR 0
310:LPRINT GAME$4"
GAME":LPRINT
'BETWEEN"
320:FOR PN=1T0 NP:
LPRINT PN;'
fNAMESS(PN):
NEXT PN:GOSUB
:

"LINE"

350:FOR PN=ITO NP:
LPRINT TAB 14(
PN-I)*18/NF;PN

;NEXT PN;

)4's score:

420;PS=100:INPUT P
S:IF PS>99THEN
LET EM=4:GOSUB
'1ESSAGE":GOTO
"SCOREIN"
425:IF PS=100THEN
"SCOREIN"
430;Ts(PN)=TS(PN)4
PS:IF PS>HS(PN
)THEN LET HS(P
N)=PS
440:TSS=STR$ TS(PN
):L=LEN TS$:
LPRINT TAB 4-L
+(PN-I)*IB/NP;
Tssi:BEEP 5
450:NEXT PN:LPRINT
500:CLS :PRINT "An
other Round CY
/N)?";:GOSUB
v/N":IF K$="Y'
THEN "SCORE"
510:GOSUB 'LINE"
550:PRINT "Sorting
Please wait"
560:'SORT"SWAP=0:
FOR PN=ITO NPTS(PN)<TS
(PN+I)THEN LET
SWAP=1:GOSUB "
'

SWAP"
'.570: NEXT PN: IF SWA

PTHEN "SORT"
600:CLS :LPRINT "R
esults":FOR PN
=ITO NP:TS$=
STR$ TS(PN):L=
LEN TS$
610:LPR1NT STR$ PN
"+NAME$CPN

LPRINT ;GOSUB

);TAB 18-L; TS$

"LINE"

:NEXT PN:GOSUB

400: SCORE'FOR
ITO NP;IF CLCK
GOSUB "CLOCK"
410;'SCOREIN"CLS
PRINT N4ME$CPN
;

"LINE"

620:LPRINT "Best S
cores: :FOR PN
=ITO NP: LPRINT

NAME$CPN);TAB
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:;.0.31-1AFT
by John Hooper

14;HS(PN):NEXT
PN:GOSUB "LINE
":LF 5
700:PRINT "Another
Game (Y/N)?";
GOSU9 "Y/N":
IF K$="Y"THEN

)=NAMES(PN41
);NAME$(PN41
)=NAME$

$<>"Y"AND K$
<>"N"THEN "Y
/N"

1025:BEEP 1:CLS
RETURN
1040: i1NE"EPRINT

1075: RETURN

1090:'CLOCK"CLS
POR A.=1TO PT

;PRINT NAMES
(PN)4's 90
;PT-A41;' <s

"TIMED"

RETURN
1060:-SWAP"9EEP

210:PRINT "F;nishe
d!":BEEP 5

pace >"

1

1000:-MESSAGE'CLS

S(PN)=TS(PN4

1095:FOR 9=IT0 25
.K$=INKEY$

:FOR MITO 3

1):TS(PN41)---,
TS

THEN LET 13.2

1065:HS=HS(PN):HS
(PN)=HS(PN41
):HS(PN41)=H

1100:NEXT B:IF PT
-A<IOTHEN

TS=-TS(PN)

9`.39: END

:BEEP

1:

PAUSE EM$(EM
)4" not allo
wed"; NEXT M:

;

IF K$:="

BEEP

S

RETURN
1020:'Y/N"K$=
1NKEY$ :IF K

1070:NAME$NAME$(

'

1

]105:NEXT A:REEP

PN):NAME$(PN

S: RETURN

MZ-700 Find
Geoffrey Childs, from Winchcombe,
Gloucestershire, offers a program for the
MZ-700 to add the keyword Find to S Basic. After loading Basic you key in the

program and then run it. You may now
save the new version of Basic, using either
the backup technique in the manual, or the
variant in G P Ridley's Peeking and
Pokeing the Sharp MZ-700, or you simply
use the new keyword.
When using Find, the target word may
be up to 20 characters long. It can be either
a string, as in
FIND "OXFORD ROAD"

or it can be a tokenised Keyword as in
FIND FOR

or even be a line number, as in

1
REM MZ-700 Find
2 REM <C> G T Childs 1984
10 POKE 11283-70-73,78-196
20 POKE 12793.92-47
30 POKE 12040-213,22,48-175,237-66,56,3,20,24,248,237-74-43-122,209
40 POKE 12056,18,19,201
50 POKE 12060-229,42,90,47,17-0,47,1,16,39,205,8.47,1,232,3
60 POKE 12076-205-8.47-1-100-0-205,8,47,1,10-0,205-8.47,1
70 POI,E 12092-1-0-205-8-47,17-0-47,26-214,48-32,3-19-24,248
80 POKE 12108205-24-0,205,6,P1,225-201
90 POKE 12124,213,229.17-236,46-205-20,84-126-254,34,32-1-35,126-254
100 POKE 12140,34,32,1,175-18-187.-40,4-35-19-24-242,225-209
110 POKE 12154,217.33,207,107-34,86
120 POKE 12160-47-1.4,0-17.88-47-237,176,237,75-88,47-120-177-32
130 POKE 12176-4-217-195,251-24,42.86-47,17,2:6-46-0-26.277-177-120
140 POPE 12192-177-40,19-229-19,26-183-72-5-205-28-47-24-7,190-:5
150 POKE 12208-40-242,225724,227-225-42-86,47,237,75-88,47-175,237-74
160 POKE 12224,24-188

500 111=11283:8=11286:C=417:603U5 900
510 A=1279::8=12794:C=139:609_18 900

FIND 1000

The program is in the form of a Basic
loader for the machine code in the Poke
statements. The blocks of code Poked into

the various locations have the following
effects

11283-6 - changes redundant keyword
Kill into Find

12012-31 - target word buffer
12032-6 - latest relevant line number, in
decimal

12040-59 - converts hex digits into
decimal

12060-115 - converts line numbers into
decimal
12118-23

MZ-700 Find.

- contains the start, length

and number of the current line
12124-53 - stores the target word in the
buffer
12154-225 - main loop for the search
12793-4 - changes the address for Kill to
that for Find

Print and Print/P
In April's Sharp Open File I gave J S

20 P=12040:8=12055:C=1797:60SUB 900
530 A=12056:B=12059:C=238:60SUB 900
r510
900
50 P=12076:B=12091:C=897:GOSUB 900
560 A=12092:8=12107:C=939:GOSUB 900
570 A=12108:8=12115:C=866:GOSUB 900
588 A=12124:B=12179:C=1912:60SUB 900
590 A=12140:B=12153:C=1241:GOSUB 900
600 A=12154:13=12159:C=684:605U8 900
610 A=12160:8=12175:C=1392:GOSUB 900
620 ci=12176:B=12191:C=1725:60SUB 900
670 A=12192:8=12207:C=1266:GOSUB 900
640 A=12206:B=12223:C=2091:GOSUB 900
650 P=12224:8=12225:C=212:GOSUB 900
700 IF EP=0 THEN PRINT "No chEcksuri EttOFE."
710
900
910
920

END
r-=0:FOR N=H TO 6:1=-WEErk.N.:NEXT:S=5+1
IF
C THEN PRINT "Error1 ihE " S+10: " or"18410+490:EP=1
RETURN

printer, and Print/P

the screen.

Geoffrey Childs has offered advice yet
again. He has pointed out that the Pokes
to make Print go to the printer result in
a syntax error if a real Print/P is

determine where it returns after trying to
match the next character with a defined
byte - in this case /. Whether the match is
made or not, the changed address sends
the interpreter on to where it would go if

encountered.

the command had been Print/P rather

to

He suggests using the single Poke to
locations 7221 or 7236 instead of Mr

than Print.
Poke 7221,67 converts every Print to a

Print/P. Poke 7236,00 converts each
the defined word set up as the return Print/P to Print. Poke 7221,69 and Poke
SP -5025 which gets Print to go to the address in a routine used by Basic to 7236,128 put things back to normal. r5

Levett's tip for

the

MZ-80K

Levett's three Pokes. It works by changing

using
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CHILTERN ELECTRONICS
* SURPLUS EQUIPMENT SALE *
-

VIDEO MONITORS NEW SURPLUS
Brand new professional quality hi -resolution AGC green
screen monitors in attractive metal case.
Composite video. Ideal for BBC or other micros.
High definition makes easy viewing for 80 column text.
Bandwidth 10Mhz to 22Mhz.
USUAL PRICE
£85/£89

SALE
PRICE

9" HM911 £44
12" HM123 £46

VDU BARGAIN
The world-famous ADDS terminals
offered at a fraction of original cost!
*RS232 up to 9600 baud
*80 col x24 line display

*Video + printer outputs
Used condition but fully tested.

Only £79 + VAT

Add VAT and £5 carriage

MAINS FILTER UNITS

INTERFACE CARDS

(BRAND NEW SURPLUS)

FOR *APPLE II & II E. BRAND NEW
BY VARIOUS MANUFACTURERS

These compact units consist of heavy
duty 12amp filter and circuit breaker,
and IEC socket. Ex -mainframe
system, ideal for protecting TV/Micro
etc.

(Cost £60+!)

Our price £4 + VAT
p/p £1

or 3 for £10 post free

Save 50% or more !
Printer Card
80 Column Card
PAL Colour Card
RS232 Card
Clock Card
Communications Card
Forth Card

All at
ONLY

£22 each

Carriage £12.50

ASCII KEYBOARDS
Scoop purchase allows us to offer a
real professional keyboard (49 -key
ASCII), with Hall -effect keys and
attractive case for a ridiculous price.

Circuits supplied. Used tested.

Original cost £300 +.

+ VAT
post free

Only E18+ VAT
Carriage £1.85

Trademark of Apple Computer Inc.

PRESTEL TERMINALS

DAISY -WHEEL PRINTERS

Brand new STC desk top terminals ready to plug into your telephone for
Prestel service.

Almost new Surplus RICOH RP
1600 printers. These superb
printers offered at way under usual
cost.
Centronics or RS 232 interface,
single sheet feeders available for

These beautifully made units have a
6" green -screen monitor and
originally cost over £500 each.

We have a large range of surplus
power supplies from 1 amp to 120
amps. Please send for list.
All at a fraction of list price!
!

Examples:

£350

Advance 0-7v 3a E10

oni,E750

Lambda 5v 5a s/mode new £20

Add VAT and £10 carriage

Add VAT + £5 p/p

Our Price NEW only £99
Add VAT and £7 carriage

MICRO -POWER
SUPPLIES

COMPUTER
STATIONERY

CENTRONICS PRINTERS

FLOPPY DISKS
8" inch and 51/4" standard Shugart
interface drives.
New condition ex -equipment.

£79 + VAT

These famous printers need no
introduction. As used by most large
mainframe computers.

Model ri49 Model E179
306

(Used)

14.

701

Add VAT and £15 carriage

132 column printout paper at quarter
list price! Box of 2000 sheets
Only

MINI -COMPUTER FANS

Box of 10 BRAND NEW BASF

S/S S/D 5" diskettes ...

£9.50 + VAT
p/p £1

Brand new 230v 5" whisper quiet.
Offered at 1/ list price.

£4.60

Add VAT and £1 postage

£4.99 +VAT
Add £3 carriage

Carriage £6

We have hundreds more special
offers which must be sold by
February - phone or send for our list.
HURRY-OFFERS ONLY
VALID WHILE STOCKS LAST!

WE ARE EUROPE'S LEADING SUPPLIER OF SECOND-HAND MAINFRAME COMPUTER SYSTEMS. ALL THE
ABOVE EQUIPMENT IS GENUINE PROFESSIONAL EQUIPMENT SURPLUS TO OUR REQUIREMENTS.

HIGH STREET, CHALFONT ST. GILES, BUCKINGHAMSHIRE HP8 4QH

TEL: 02407 71234

We accept personal cheques or telephone your Access Card No.
Telephone or send your order to TIM READING.
All items despatched within 24 hours
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Book reviews

The 64 book
question
Mike Todd assesses the literature available to help you get on familiar terms
with your Commodore 64.
Century has also produced two
straightforward beginners' Basic books. Very Basic Basic
enough, but having a good book by your is just what it says, covering the first 15
side is important. Since the 64 was intro- hours with your 64. It goes over most

At the other extreme is Your First
Commodore 64 Program by Rodnay

duced, a large number of such books have

aspects of Basic, with many examples and
been published with the more recent useful hints. However, I must have doubts

cartoon drawings. Its coverage is reason-

ones adopting a lighter, more pictorial about a book that in its section on using
approach. So whatever your age or out- the cassette machine insists that you
look, there is a book on the shelves for should "make sure a program runs before

essary features, and each chapter has

LEARNING Basic programming on the

Commodore 64

is

you.

saving it", which is surely the wrong way

Step by Step Programming by Phil round.
Comes comes in two volumes. Book 1

Discover your Commodore 64 goes a

covers the principles of programming the
64 in a clear, colourful and practical way.

stage further and describes program -

Each of the main Basic commands is
explored through simple examples. The
book is full of off -screen photographs many in colour - showing exactly what
you should see as you work through the

examples. The reader is introduced to
many specialised aspects of the 64, such as

writing techniques assuming a familiarity
with Basic. It takes the beginner through
the program -writing process, planning,
flowcharting and coding, explaining many
of the pitfalls the newcomer will
encounter. There is also a section
describing the peripherals of cassette, disc
and printer.

keyboard graphics and animation, data
Very Basic Basic and Discover your
handling, sprites and sound. Strangely, Commodore 64 are presented in similar
loading and saving programs comes near styles, with large paragraph headings in
the end of the book, followed by a sprite the margins and a chatty style, but the lack
designing grid and character charts.

of illustrations makes them dry.

Zaks. It is designed to be entertaining for

all ages and is full of bright and witty
ably thorough without covering unnecfor which sample
solutions are provided.The final chapter
does make brief reference to advanced
features such as functions, subroutines,
string operations, data structures and file
several exercises,

handling, which it suggests may be
pursued through more advanced books.
Larger and thicker, but in a similar vein
is The Really Easy guide to the

Commodore 64 from Century. It, too, is
liberally illustrated with cartoon char-

acters, which in this case form an integral

part of the text. This makes for a very
light-hearted book, well suited to the
young beginner.

Several of the 64's more advanced
features are omitted but coverage is

thorough, with many simple programming examples and helpful guides as to
what can go wrong in the form of more
cartoons at the end of the book. This
would be a valuable resource book for
anyone wishing to take their children
down the programming path, and the
monochrome line drawings are just crying
out for coloured pencils.

Shiva's Gateway to Computing books
would also form useful resource books.
The two volumes adopt a light-hearted
style, with many simple cartoon characters, program examples and problems
with solutions. Book 1 is a simple introduction to the computer with only the
most important commands described.
Book 2 picks up where book 1 leaves off
Book 2 builds on the techniques learnt
in the first book, explaining high- and low resolution graphics, point and line

plotting, redefining characters, further
sprite programming and sound generation. It too includes excellent off -screen

photographs and well -produced illustrations. Both books contain useful

programming ideas for almost anyone
starting to program the 64, although they
are expensive at £5.95 for only 64 pages.
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and delves into the realms of arrays,

If you prefer such an approach, then strings and simple logical operations.

Hands on Basic from Byte Books will suit
Basic is Child's Play is a spiral -bound
you well. Spiral bound, it is a chunky pub- work book written for use in primary
lication at a chunky price, which starts at schools. There are many simple examples
the beginning and plods on tirelessly to the and self -checking tests throughout, which
end. It is full of what it calls "discovery take the young programmer from an intro-

exercises", which are worked examples
and problems. Despite its textbook feel,
the book is thorough and covers some
aspects of disc file handling, complete
with program examples.

duction to the keyboard, through simple
commands and variables. Yet again, there
is

a sprinkling of cartoon characters.
All the books mentioned so far rely
(continued on next page)
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Book reviews
(continued from previous page)

on the reader typing

the example
programs, which is undoubtedly a useful
learning aid. But there are a couple of
Basic books which come complete with a
in

cassette of all the programs. Basic Adventures in Space Part 1: The Alien Planet is

in the Dr Watson series from Honeyfold
and is pitched towards the 7- to 11 -year old. The book has a story line to it and the
accompanying cassette contains the
programs from the book, together with a

Commodore drive is above the disk not
below" is totally incorrect and makes you
wonder how much the author really does

Code. It

buying a printer. The appendices contain a

of short Basic routines to assist in the
process of generating machine code by
hand. This is probably one of the best

is a fairly easy -to -read introduction to the subject, adequately
explaining most aspects of machine -code
know about drives!
programming with several example
The printer side of the book is a brief programs, some of which provide simple
look at four different printers describing graphics utilities. It gets around the
how to use them and their control codes. problem of the different types of
This may be useful for those considering asssembler available by describing a series
discussion of word processors, randomaccess files, and a short list of suppliers.
approach although it covers similar topics.

ways to learn, although only suitable for
very short programs.
On the other hand, Introducing

It includes a brief description of how to

Commodore 64 Machine Code by Ian

Sunshine's Commodore 64 Disk Com-

couple of games designed to reinforce panion
concepts such as line numbers, strings and
how a Basic program runs.
Also in the Dr Watson series, complete
with cassette, is Beginners' Basic for the
CBM 64. It is much thicker than The Alien
Planet

and has a much more adult

approach covering all aspects of the 64. It
is

a complete course on programming

from first principles, and it bases much of
its

teaching on several useful projects

which include graphics and sound.
All the software developed in the book

is on the cassette, including utilities for
designing character sets and sprites. In

is

rather more practical

in its

Sinclair assumes the reader has access to
Mikro 64, one of the more popular assemseveral useful program listings which are blers readily available, although the code
all well commented and worthy studying. could easily be used with most of the other
Once you have learnt how to program in assemblers around. Coverage of all
Basic, the speed of its execution can often aspects of machine code is good, and
be a frustration. The answer is to program there are several simple demonstration
in machine code, or at least perform some programs. Many of these have Basic
of the more time-consuming tasks in programs which serve to Poke the
use the so-called DOS Wedge on the utility
disc supplied with the drive, and there are

machine code. In the Shiva Friendly Micro numbers which form the machine code
series comes Commodore 64 Machine into memory.

addition, it contains Honey -Aid, which is
a utility package that adds 28 extra

Step by Step Programming - Book I by Phil Cornes. Published by Dorling

commands to Basic. They include some
toolkit commands, such as Renumber,

Step by Step Programming - Book 2 by Phil Cornes. Published by Dorling

Find and so on; graphics commands which

allow points to be plotted and lines to be
drawn; and some sound commands. The

program examples in the book do not
assume that you have this utility loaded,
but details of how to use it are included.
The book is very thorough, and its price of
£10.50 is value for money for Honey -Aid
alone.

Once the art of Basic programming
is mastered, it is time to start to use the
Commodore 1541 disc drive. Unfortunately, Commodore's own documentation is appalling and beginners find
handling discs extremely difficult.
Although using discs to save and load
programs is straightforward, writing
programs to use them for data storage is
rather more difficult and needs a good
grounding in Basic programming. Despite

this, a couple of the beginners' books

Kindersely, 64 pages, £5.95. ISBN 0 86318 040 X
Kindersley, 64 pages, £5.95. ISBN 0 86318 041 8
Very Basic Basic by Derek Ellershaw and Peter Schofield. Published by Century

Publishing, 119 pages, £2.95. ISBN 0 7126 0412 X
Discover your Commodore 64 by Philip Williams. Published by Century
Publishing, 116 pages, £2.95. ISBN 0 7126 0422 7
Hands on Basic by Herbert Peckham, Wade Ellis Jr and Ed Lodi. Published by

McGraw-Hill, 324 pages, £18.25 ISBN 0 07 049154 2
Your First Commodore 64 Program by Rodnay Zaks. Published by Sybex

Computer Books, 189 pages, £7.95. ISBN 0 89588 172 1
The Really Easy guide to the Commodore 64 by Sue Beasley and Ruth Clark.

Published by Century Publishing, 246 pages, £7.95. ISBN 0 7126 0374 3
Gateway to Computing with Commodore 64 - Book 1 by Ian Stewart. Published
by Shiva Publishing, 104 pages, £4.95. ISBN 1 85014 017 0
Gateway to Computing with Commodore 64 - Book 2 by Ian Stewart. Published

by Shiva Publishing, 115 pages, £4.95. ISBN 1 85014 035 9
Basic is Child's Play by Robert Grauer, Judy Gordon and Marsha Schemel.

Published by Prentice -Hall, 164 pages, £16.45. ISBN 0 13 058819 9

mentioned do have brief accounts of how
to use disc drives.
The Commodore 64 Disk Book from
Century takes a rather hurried approach

Basic Adventures in Space Part 1: The Alien Planet, part of the Dr Watson Series.

but does cover most aspects of disc

Beginners' Basic for the CBM 64 by Peter Holmes and Derek Bush, part of the Dr

handling, from the care of discs, through
sequential and random-access files to
checking the error channel. Unfortunately, like so many books, it attempts
to go too deep too quickly, without giving
much in the way of practical guidance.
Ian Sinclair combines a look at discs
with printers in Commodore 64 Disk
Systems and Printers. Most aspects of the
disc drive are covered and some simple
filing programs are described. It is one of

Watson Series. Published by Glentop Publishers, 348 pages and cassette £10.50.
ISBN 0 907792 14 6
The Commodore 64 Disk Book by Tony Hetherington and Gordon Hamlett.
Published by Century Publishing, 82 pages, £5.95. ISBN 0 7126 0543 6
Commodore 64 Disk Systems and Printers by Ian Sinclair. Published by Granada

the few books to examine some of the
utility programs supplied with the 1541. It
describes how to look after your drive, but
its statement that "the head of the
144

Published by Glentop Publishers, 114 pages and cassette £9.95.
ISBN 0 907702 16 2

Publishing, 112 pages, £5.95. ISBN 0 246 12409 1
Commodore 64 Disk Companion by David Lawrence and Mark England.
Published by Sunshine, 143 pages, £7.95. ISBN 0 946408 49 1
Commodore 64 Machine Code by Ian Stewart and Robin Jones. Published by

Shiva Publishing, 162 pages, £6.95. ISBN 1 85014 025 1
Introducing Commodore 64 Machine Code by Ian Sinclair. Published by Granada

Publishing, 143 pages, £7.95. ISBN 0 246 12338 9
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Castaway on a knowledge Island?
In the modern office, personal computers,
however sophisticated, have one major drawback.
They tend to maroon their users on a series of
knowledge islands.

With communications getting shipwrecked
along the way.

The problem is, shared information means
shared resources. Which is not what PCs were
designed for.

Unfortunately, trying to network your PCs by
adding more of the same, rigged together with a
jumble of cables, is also taking the wrong tack.
All you get is an expensive duplication of hardware - and a compromise in performance. And the
more users you add, the worse the problem becomes.
Happily rescue is in sight.
The Minstrel 2 multi-user system. The system
with built-in networking.

With Minstrel, a central processor drives a
powerful operating system.

While additional processors (think of them as
complete 8 or 16 bit computers with their own
memories) are allocated to each user.
More processors can be slotted in, just when and
where the need arises.

Thus you can start with a small number of
stations, confident that more users can be added at
any time -- each at a fraction of the cost of a standalone micro.
In fact, the Minstrel 2 starts at just £6,250 for a
2 user system. And each additional user will only
cost you about £1,100 - with no hidden extras.
What's more, Minstrel systems can be specified
with integrated electronic mail, telex, Prestel, Easylink
in fact, all the tools of the office of the future.

For further information, ring today or post the
coupon for a free full colour brochure.
It's the quickest way to get off the knowledge
island and back to civilisation.
To: H M Systems, 69 Loudoun Road, London NW8 ODB.
Tel: 01-328 8737. Telex: 266828 H MSG.
Please send me your free full colour brochure about Minstrel 2.
NAME
POSITION

COMPANY

ADDRESS

MINSTREL 2

The evolutionary computer.
Circle No. 166
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BROTHER FOR
COMMUNICATIONS
COMMUNICATION

VIEWTYPER

CONVERT YOUR BROTHER
INTO A WORD PROCESSOR
Adding a new dimension to Brother's established range
of electronic typewriters, the Viewtyper is a cost
effective solution to word processing.
A simple cable links the Viewtyper to any *Brother
electronic typewriter to provide a visual display for
text, 64K of user memory and a host of powerful word
processing functions.
Add communications and you have the perfect word
processing package Viewtyper to Viewtyper or
Viewtyper to Telecom Gold. (We offer free
registration). Simply add an acoustic modem and all
your outlying offices have instant hard copy contact.
I. M1 2 Require, Interlace

Low Cost K.S.R. Printer/Typewriter
£425.00 + VAT

TERMINAL
Use with "ASYNC" programme included with your
Apricot computer and it becomes a REMOTE DUMB
TERMINAL. Use it for Two Way (or more - no
length restrictions other than "clean lines")
communications, route them via your own in house
micros. Typewriter has built in audible call up signals
if required - Relay messages - Send orders to the
down stairs warehouse - Relay management
communication etc.
TELECOM GOLD
Used in conjunction with a *buffer and
Modem/Acoustic Coupler it will access Telecom Gold
or similar telecommunication system.
*We can supply a Buffered version if required
Telephone for details.
PRINTER
Use as a printer with Wordstar.
TYPEWRITER
Full function. Auto correction, 25 Type styles
available.

BROTHER CROWN RANIER
COMMUNICATION BOX
For Brother Typewriters
(including 16K buffer)

COMMUNICATIONS BUFFERED INTERFACE
Access Telecom Gold or similar telecommunications.
Simply plug into back of Brother CE51/60/70 or with
cable kit for CE50 EM80/100/200.
Technical Information: The Crown Ranier Brother
interface is an intelligent logic seeking send and receive
device, offering a full set of escape sequences and
ASCII character set (0 to 7F).
This unit has been purpose designed for Brother
Typewriters.

f249.00 + VAT

Q1110Q11 RANIER
\lain Distributors: Crown Sales
Tel: Eastbourne 639983/20496
Trade enquires invited
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LOWEST PRICES IN UK?
MICROS

325.00
384.00
165.00

BBC B

BBC B+ DFS
Electron

Electron with Plus 1, View, VSheet.

245.00
175.00
109.00
235.00
1395.00
1599.00
2170.00
2290.00
899.00
1399.00
1595.00

Game

Commodore 64
Commodore 16 starter pack
Commodore Plus 4
Apricot 2 .< SS discs monitor
Apricot 2 = DS discs + monitor
Apricot XI 5 meg + monitor
Apricot XI 10 meg + monitor
Apricot F I
Epson QX10
Epson QX10 Colour
Epson PX8
Epson HX20 + case f cassette

P.O.A.
P.O.A.

699.00
750.00
925.00
895.00
1125.00
935.00
1375.00
1995.00
999.00
965.00

Sanyo 550
Sanyo 550 dual ss discs
Sanyo 550 dual ds discs
Sanyo 555
Sanyo 555 double sided
Kaypro 2
Kaypro 4
Kaypro 10
Hitachi PC icolouri
Wren Portable

PRINTERS

189.00
205.00
315.00
349.00
429.00
895.00
369.00
75.00
325.00
129.00
389.00
799.00
199.00
253.00
545.00

Epson RX8OT
Epson RX8OFT
Epson FX80

Epson RX100
Epson FX 100
Epson LQ I 500
Epson DX100
Epson P40 thermal IS or PI

Juki 6100
Brother HR5 (Serial or pad
Brother HR1 5
Brother HR35
Brother EP44

Microline 82A
Microline 93S

Star Gemini 10
Star Radix 10
Star Gemini 15
Star Delta 15
Shinwa CP 80
Riteman A 1

Canon PW1080A
Canon PJ1080A (Colour)
Canon PW1155A
Ricoh 160018K1
Toshiba 2100H

217.00
449.00
305.00
444.00
169.00
229.00
299.00
409.00
375.00
1245.00
1295.00

FOR THE BBC SYSTEM
CUMANA CS100 40tk ss
CUMANA CS200 80tk ss
CUMANA CS400 80tk ds
CUMANA CD200 dual 40tk ss
CUMANA CD4OOD dual 40tk ds
CUMANA CD400S dual 804 ss
CUMANA CD800S dual 80tk ds

3.5" Drives

129.00
159.00
184.00
225.00
305.00
289.00
339.00

Cumana

139.00
189.00
245.00
349.00
177.00
260.00
399.00
199.00
Monitors Saba TV/Mon -i lead
Monitors Sanyo 3125N colour
174.00
Monitors Sanyo 3117M med col
289.00
Monitors Sanyo 31 15H HiRes
395.00
Monitors Sanyo Mono HiRes 18MHz 99.00
Monitors Zenith Amber green
69.00
6502 2nd processor
169.00
Z80 2nd processor
256.00
Bit Stick'
299.00
ROMS Disc Doctor
27.50
ROMS Termi
27.50
ROMS Graphics
27.50
ROMS View
45.00
ROMS Wordwise
32.00
ROMS Sweetalker
21.75
ROMS View sheet
46.00
ROMS Caretaker .
27.50
Sidewise RAM Board
36.00
CUMANA CS351 40tk ss 100K
CUMANA CS354 80tk ds 400K
CUMANA CD352 dual 40tk ss
CUMANA CD358 dual 80tk ds
Monitors M" vitec 1431 Normal
Monitors M" vitec 1451 Med
Monitors M" vitec 1441 HiRes

Carriage £10. add 15% VAT to all orders
VISA -ACCESS accepted - cheque clearance 7 days.
For best price on ANY Micro Product - 0865-63544
Large SAE (22pi tor massive Hard/Software Catalogue

CENTRAL MICRO DISTRIBUTORS
PO BOX 194 - OXFORD - OX3 9AN
TEL OXFORD (0865) 63544 (MAIL ORDER ONLY)

>NEXT MONTH
>PUBL I C
NETWORKS
Add a modem to a micro and you can access a
whole new world of networks via the public
switched telephone system. In the March special
section of Practical Computing we'll provide
comprehensive coverage both of electronic mail
systems and the international databanks that
you can consult from your home or office.

>REU I EWS
Bill Bennett took a first look at the Enterprise
in this issue. In March he excavates the Basic is it as good as it looks? A new Research
Machines micro has to be something of an
event: Ian Stobie reports on RML's next
offering. Plus there will be other reviews of
special interest to BBC and Sinclair QL users.

Circle No. 115

6ChipCIV9
ChipChat modems are the most versatile and up to date
available at the price. With autoanswer as standard and
intelligent autodial with speed conversion as an option,
ChipChats may be used to access computers andtatabases
such as Prestel, Micronet, liomelink and EST Gold.

ChipChats support the CCITT V21 protocol: 300/300 baud and
the V23 protocol: 1200/75, 75/1200 and 1200/1200 (half
duplex). Where local regulations permit, Bell standard operation
may be used for dialling U5 databases.
ChIpChats use the latest technology and provide valuable extra
features such as auto -disconnect to save your telephone bills,
and speed conversion for operation with IBM PCs. A full
complement of LEDs monitor data flow and the status of
handshake lines on the Cannon 0 -type connector.
ChipChat CC2123A Autoanswer .E130.35 (B149.90 inc VAT)
ChipChat CC2123AD Autodlal
£165.13 (f1.89.90 Inc VAT)
P&P £2.70 + VAT
BART Appro.

>AND MUCH MORE
Next month, in our regular CP/M spot, David
Dawe explains how to Submit from inside
Basic. Roger Cullis continues his step-by-step
analysis of the BBC ROM, while David Levy
continues his games -programming series.

And there will be all the latest news including the Which Computer? show launches
- regular columns and reviews, not to mention
the pages of free software in Open File.
Don't miss the March issue of

Applied for

or

On sale at W H Smith and all good newsagents
around St. Valentine's day.

W DAJwv
Digisolve Limited, Aire &Calder Works
Cinder Lane, Castleford, West Yorks Wr10 1W
Tel: 0977 513141

Telex: 557661 AQRAM Q WTI

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

BBC MICRO COMPUTER SYSTEM
BBC Computers
Model B Special Offer
Model B + NES
Model 6 + DFS
Model B + DES + NES

£320(a) 6502 Second Processor
£389(a) Acorn IEEE Interface
Z80 2nd Proc. + Software

£399(a)
£450(a)

£175(a)
£280(a)
£348(a)
£325(a)

Bitstick + graphics Software

TORCH UNICORN PRODUCTS:
ZEP100 Z80 Card with 64K Ram + Free Software Package
ZDP240 Z80 Card as above with 2 x 400K Dual Drive + Software
H DP240 20 Mbyte Hard Disc + 400K Floppy
HDP68K + UNIX 68000 with Z8013 + 256K RAM & UNIX OS

BBC compatible disc drives, fully cased and supplied complete with cables, manual and
formatting disc for operation with the BBC micro. These drives can operate in both single
and double density modes and are suitable for use with any micro with Shuggart A400
interface. Mechanisms available separately.

Single Drives
1 x 100K 40T SS: TS55A £100(a) CS55A with psu £125(a)
1 x 400K 40/80T DS: TS55F £145(a) CS55F with psu £169(a)
1 x 100K 3" Hitachi 40T SS £100(b)

£275(a)
£675(a)
£1995(a)
£2995(a)
£159(a)
£945(a)

Dual Drives
2 x 100K 40T SS: TD55A with psu £260(a)
2 x 400K 40180T DS: TD55MP with psu £350(a)
2 x 400K 40180T DS: TD55M Misubishi with psu £365(a).

UNICOMM Communication Package c/w modem
GS800 GRADUATE 8086 + 256K RAM + Dual Drive + Xchange Sof tware
In addition to above we carry a very wide range of BBC firmware & software packages.
Please write for further details.

3M FLOPPY DISCS

PRINTERS

Industry standard high quality discs with guaranteed error free performance for life.
Discs in packs of 10:

RX8OFT £225(a) RX100 £345(a) FX80 £315(a) FX100 £435(a)
DAISY WHEELS
KAGA TAXAN NLO Printers
KP810 £249(a) KP910 £369(a)
JUKI 6100 £340(a) BROTHER HR15 £345(a)
3 Colour Graphics Plotter/Work Station £490(a)
(Includes pens, drill/router & opto sensor)

40T SSDD E15(c)

40T DSDD E18(c)

80T SSDD E22(c)

80T DSDD £24(c)

MONITORS

PRINTER ACCESSORIES
EPSON
large
available from stock.

Buffers with

MICROVITEC 14" RGB
1431 Standard Resolution
1451 Medium Resolution
1441 Hi Resolution

JUKI Serial I/Face with 2K Buffer £60(b);

Serial Interface: 8143 £28(b);
8148 with 21( buffer £59(b).

storage capacity

Paper Roll Holder £17(b);
FX80 tractor Attachment £37(b)
Ribbons: MX/RX/FX 80 £5(c);
MX/RX/FX 100 £10(c).
Dust Covers: RX/FX 80 £4.50(c);

Ribbon £2.50(d).
JUKI Sheet Feeder £199(a);
Tractor Feed £99(a).
BROTHER H R15 Sheet Feeder £199(a);
Tractor Feed £99(a).
2000 Fanfold sheets with extra fine

perforations

RXJFX100 £6.50(c).

KAGA Serial I/face with 2K Buffer £85(b);
Ribbon £6(c).

9.5" x 11" £13.50(b); 14.5" x 11" £17.50(b).
Self Adhesive Labels 21 x17/16" per 1000.
Single Row £5.25(d); Triple Row £5(d).
Parallel Leads:IBM £18(c); BBC £7(c).

PRINTER/COMPUTER SHARES
Three Computers to one printer (parallel) £65(b) Cable Set for 3 way sharer (1m long each) £25(c)
Mains Adaptor £7(d)
Two printers to one Computer (parallel) £19(c)

This CPU controlled Emulator Programmer is a

powerful tool for both Eprom programming and development work. EP8000 can emulate and program
all eproms up to 8K x 8 bytes, can be used as stand
alone unit for editing and duplicating EPROMS, as a
slave programmer or as an eprom emulator £695(a).
GANG OF EIGHT PRODUCTION PROGRAMMER

This is a smart, fast programmer with an audible
alarm and a 'conversational' liquid crystal display.
Single key operation discourages mistakes whilst
performing BLANK CHECK, VERIFY and PROGRAM

functions automatically. Programming voltage
selectable 12.5/21/25V. Will program all popular 5V

£175(a)
£240(a)
£399(a)

installed equipment by reducing the waiting time for printing documents. All but the
smallest documents tie up the computer while being printed and the computer remains
out of use until the printing is complete. This is more so in a network which does not have a

dedicated computer for printer operation. This buffer/sharer would tree the computers
almost immediately for other uses and in many cases make the use of dedicated printer
server machines unnecessary.

Please add carnage 50p unless
indicated as follows

(a) fi9 (b) £2.50 (c) £1 .50 (d)
£1.00

We also stock a full
range of

be reprinted.

Mains powered

64K buffer capacity.

single rail eproms. It will program 8 eproms at a time

comprise three following models:
All models have 16 character display, 10 different
fault detection features and automatic self test, 16
bit programming capability and a selection of high
speed programming algorithms:
£795(a)
P9010: A low cost duplicator
P9020: With serial interface with 8 different formats
and 8K buffer (expandable to 33K)
£995(a)
P9030: Top of the range with serial interface with 16

I D CONNECTORS

formats, baud rate up to 19.2K, 8K expandable
buffer, editing functions, printing facility, remote

control from a computer

£1295(a)

UV ERASERS

UVIT Eraser with built-in timer and mains indicator.
Built-in safety interlock to avoid accidental
exposure to the harmful UV rays. It can handle up to
5 eproms at a time with an average erasing time of
about 20 mins £59 + £2 p&P.
UV12 as above but without the timer £47 + £2 p&p.
For industrial users, we offer UV140 & UV141 erasers

with handling capacity of 14 eproms. UV14 has a
built in timer. Both offer full built in safety features

Receptacles
85p
125p
150p
160p
190p
200p

Edge Conns
120p
195p
240p
320p
340p
390p

24" Single end Male
24" Single end Female

£5.00
£5.25

24" Male to Male
24" Female to Female
24" Male to Female

£8.25
£9.50

NONI AT

Other lengths available

£9.00

24 pin
28 pin
40 pin

Grey Cable,in
40p
85p
120p
160p
180p
200p

Ang. Pin 36 Way

475p
500p
475p

500p

No of Ways

£5.75

Male
Solder
Angled Pins

£8

£9.75

25 Way D type
Male to Male
Female to Female....
Male to Female

24 Way 700p

753p

D CONNECTORS

IDC

ICITU

IDC

Solder
36 Way Centronics Plug 500p
36 Way Centronics Socket 550p
24 Way IEEE Plug
475p
500p
24 Way IEEE Socket
PCB Mtg Skt

GENDER CHANGERS

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW I0 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NWIO
(Tel: 01-208 1177 (4 lines) Telex: 922800)
305 EDGWARE ROAD, LONDON W2

1+e

data

change, adjust form feed etc. or allows
temporary storage for large number of
small files which can all be printed
together.
RESET allows all buffer memory to be
cleared without having to hard break on
the computer.
Compact 7cm x 17cm x 24cm

TEXTOOL ZIF
SOCKETS

RS 232 JUMPER LEADS WITH
25 WAY CONNECTORS

UV140 £61; UV141 £79, &P£2.50.

TEO

Headers
90p
145p
175p
200p
220p
235p

the

AMPHENOL CONNECTORS

CONNECTOR SYSTEMS
10 Way
20 Way
26 Way
34 Way
40 Way
50 Way

to prove

PAUSE switch allows printing to be
stopped temporarily to allow paper

TSB 64 Buffer/Sharer £245(a)
Cable Set £30

Please write for our
catalogue.

single rail eproms and copy 8 eproms at a time

*

COPY key allows current document to

TTLs CMOS, CPU's,
RAMs, EPROMS.

These new range which will handle ALL current 5V

Internal check
integrity.

STANDARD Centronics interface
with 3 inputs
EACH input port scanned every 5 secs to
check for data. Switching between ports
completely automatic.
Data input rate 4800 bytes/sec
LED Bargraph indicates percentage
memory used.

VAT

£395(a)

£260(a)
£570(a)

A unique printer sharer/buffer that provides a simple way to improve the utilisation of the

ALL PRICES EXCLUDE

P9000 Range

2031 Std Res
2040CS Hi Res

PRINTER SHARER/BUFFER

FLOPPICLENE Disc Head Cleaning Kit with 20 disposable cleaning discs ensures
continued optimum performance of the drives
£14.50(c)
Single Disc Cable
£6(d) Dual Disc Cable
£8.50(c)
10 Disc Library Case
£1.95(c) 30 Disc Storage Box
£6(c)
30/40 Disc Lockable Box
£14(c) 100 Disc Lockable Box
£19(b)

INDUSTRIAL PROGRAMMER EP8000

All monitors supplied with BBC lead
MICROVITEC 20" RGB

KAGA TAXAN 12" RGB
MICROVITEC 14" RGB with PAL & Audio
£240
VISION 11 Hi Res
These monitors can receive TV programs
VISION Ill Super Hi Res
£340
thru a Video Recorder
1431AP Standard Resolution
£210(a)
1451AP Medium Resolution
£280(a)
MONOCHROME MONITORS:
SANYO DM8112CX Hi Res 12" Green Swivel Base for Kaga Monochrome fitted
Screen
£99(a) with Digital Clock
£21(c)
KAGA KX1201G Hi Res 12" Etched Green Monitor Plinth for the BBC
£13.50(b(
Screen
£106(a) Double Tier Plinth BBC and flat dual drive
KAGA KX1202A Hi Res 12" Etched Amber
£19.50b
_Screen
£114(a) BBC Leads; Kaga RGB
£5(d)
ZENITH 123 Hi Res 12" Green Screen.£70(a) Microvitec
£3.50(d)
ZENITH 122 Hi Res 12" Amber Screen £70(a) Monochrome
£3.50(d)

DRIVE ACCESSORIES

EPROM PROGRAMMERS

3M

Authorised Distributor
Data Recording Products

EPSON

Female
Solder
Angled Pins

E10

IDC
Hoods

£10

Screwlock Hood

£10

9

15

25

37

60p
120p
175p

85p
180p
275p

125p
240p
325p

170p
350p

90p
160p
195p
90p
130p

130p
210p
325p
95p
150p

195p
290p
375p
100p
175p

290p
440p

-

-

120p

PLEASE ADD 50p p&p & 15/0 VAT
(Export: no \ VI p& I' al ClIsD
Orders from Government Denis. S. Colleges etc.
Ntininuun Telephone Order £5.

[AALH

Detailed Price 1.r.4

Stock ile111, are amnia) 0)

eleome.
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Last word
THERE IS

a modern trend to bundle

software with hardware. Nowadays it

is

common to buy a microcomputer and
perhaps find a word processor, spreadsheet or database within the package. On
the face of it this is an attractive trend, for
which users should be grateful, since they
seem to gain greatly.
Economies of scale mean that software
coming with the machine is produced at a

considerably lower cost than software
which has to be sold separately. Substantial packaging and marketing costs in

the way of advertising and selling are
avoided in particular. The savings are
passed on to the consumer in the form of a

low price for the combined package of
computer and software. It is impossible to
decide exactly how much you are paying

for the software in such circumstances.
The usual reaction is favourable in that
you are getting an awful lot of capacity for
the money you are paying.

Worthwhile?
Since you are presented with something

without having to pay for it separately,
you do not have to decide whether that
particular item is a worthwhile purchase
for you. On the other hand, as you have
that particular piece of software, curiosity
will probably mean that you will try it out.
Of course, everyone is subject to

prejudice, and is inclined to think they
know all about a particular item before
they have tried it. The reality of using a
word processor, spreadsheet or database
may very well be far different from what

you imagine before you first try one.
There can be no doubt that being able to
try these out and to decide whether they
will be useful is a real advantage to the new
user.
The conventional wisdom flowing from

all this is that by bundling software with

the hardware the software house does
rather well because they have a guaranteed
sale for their software. The customers also

do rather

because they get an
enormous enhancement to the capability
well

of the machine, from the moment of
purchase.

Attractive
Also it helps get over the problem of

Why go a
bundle on
software
for free?
Barry Miles believes that supplying a rag bag of
applications programs with every computer may not
be as good an idea as it once seemed.
software house planning future products
is likely to look at the potential market of
the new machine. It will spy out the land to
decide what it thinks the potential sales for

improve it.
It is clear that the bundling of software
gives a very considerable early gain to the

its product will be before it invests time

average user and the beginner, at the

and money, and when faced with a
bundling situation, important new
considerations arise.

Improvements
A software producer may think along
the lines that it would like to produce a
word processor for the XYZ machine, and
it could produce a really good one which
could sell for EX. However, every user for
the machine already has a word processor.

So it must persuade potential customers
that they should pay its price for a word
processor, which at best might represent a
25 percent improvement over the facilities

in the word processor that they already
own. So why should it take the risk that
very, very few people who already own a
word processor will go to the expense of

what you are going to use your computer
for, a problem which often bedevils many

buying another and take the time and

a new purchaser faced with sceptical

might think that it is better to stick to
producing software for machines which
do not come complete with the word

friends or relatives. At least you can say,
"Well I can do some word processing like
this", or "I can use the spreadsheet to do
this calculation", and so on. Finally, the
hardware manufacturers are pleased since

product, and will not be inclined to

trouble to learn it? The software producer

processor.

The implication of this

is

that the

expense of totally stagnating the development of better software of those particular
types for certain machines. In an industry
famed for its enormous rate of very rapid
improvement, this new development may
well stifle exactly that improvement. It is a
case of the greatest good for the greatest
number.
Software houses are likely to be stifled
from producing other types of software to

run on a particular machine, if they

already feel defeated in the areas covered
represented by the packages which come

bundled with the machine. In general
software houses find it attractive to be
able to offer a range of products for a
particular machine, so that their names
can become established in relation to it

and their advertising can be used to
profitably cover a number of products for
the computer. The likely result of this is
that there is a shortage of software
generally for the machines which are
bundled in this way. Is this a good thing?

Beginners

advanced and enthusiastic user is likely to

A good way of minimising the problem

the addition of software to the package be denied progress in the form of steadily
makes the whole bundle more attractive improving software for the machine.
and helps to enhance the sales of There is also another rather unfortunate

is to make sure that the software which
comes with the machine is really not the
state of the art, but more a starter pack

consequence. The writers of the software

which may lead you on to more advanced
software. However, so far only the Commodore Plus -4 seems to be following this
route.

hardware.

However, despite the fact that this which is bundled with the machine, being
system seems to be the universal panacea,

there are drawbacks. For example, any
PRACTICAL COMPUTING February 1985

faced with no competition, will be inclined
to be complacent about the quality of their
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TelephoneLucyO'Sullivan 01-6618163
Copy Date

ADVERTISEMENT RATES
Display Rates

£16.50 per single
Column Centimetre
Minimum 5cm x 1 col
One Insertion

:

Three Insertions
Six Insertions
Nine Insertions
Twelve Insertions

:

:

:

:

£16.50 per scc
£15.75 per scc
£15.50 per scc
£15.00 per scc
£14.50 per scc

REALISE YOUR FULL POTENTIAL

LIFE -LINE
SELF ANALYSIS

CAREER COUNSELLOR
FOR ANY SPECTRUM COMPUTER

(C8M64 and BBC coming soon)
_

Understand yourself and others using the brilliant new programme!
LIFE -LINE will reveal.

YOUR TRUE CHARACTER
THE CHARACTER YOU TRY TO PROJECT
YOUR SELF-IMAGE

Post to

The Quadrant, Sutton, Surrey SM2 5AS.

KINGSLEY

Tele Video
Multiuser Equipment
Secondhand in excellent
condition
T.S. 816/40

i.

ENTERPRISES

£5,600

Specialists in all kinds of floppy diskettes

T.S. 806/20 £2,100
iii. T.S. 806/10 £1,900
iv. Sirius Act 1 £1,200
ii.

Cambridge Data Ltd
01 580 1654

*ACHIEVE MORE
*UNDERSTAND OTHERS
*IMPROVE YOUR RELATIONSHIPS

edition will be accepted up to 25th Feb.
subject to space being available.
Practical Computing, Classified
Department, Room H211, Quadrant House,

15 Margaret St.,
London W1N 7NE

LIFE -LINE can help you.
',CHOOSE THE RIGHT CAREER

Shopwindow advertisements for the April

Micro Ads.
Linage 30p per
word minimum of
20 words.
Prepayable.

Mail Order Discs
Prices are for boxes of 10 discs
Soft Sector
SS/SD 48
SS/DD 48
DS/DD 48
SS/DD 96
DS/DD 96

8, Musters Rd.
West Bridgeford,
Nottingham NG2 7PL
0602 811801

78
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anywhere that people matter

WILLIAM
STUART
SYSTEMS

mmt 1E3

Quarley Down House Cholderton
Nr. Salisbury

Wiltshire SP4 ODZ

Tel 098 064 235

Circle No. 300
SCIENTIFIC SUBROUTINE LIBRARY
VOLUME 1 - STATISTICS AND FITTING FUNCTIONS
Mena, SD, normal distribution, partial expectation,
Chauvenets criterion, least squares fit to polynomial and
arbitrary function, repetitive least squares fits, covariance
matrix, chi -squared statistic, matrix inversion, solution of

SUPITtlititiS1
j_1(1oR

'4gNp
Z111
e31

under CPIM. Supplied on 8" SSSD diskette - f25 + VAT.

101 1FR.

Tel: 0602-724264

32
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22.00
26.00

25.00
26.00
30.00

29.00
33.00

Sony 3.5" (Apricot) Diskettes £36.00
Post Paid. Add VAT at 15%
Prices correct at time of going to press
Please ask for details of hard sector discs,
business/educational accounts
discounts, formatting.

SPECIAL CHRISTMAS BARGAINS
Are you haying INTERFACE PROBLEMS?
SOLUTION 1:
SERIAL-CENTRONICS CONVERTER.4,58-795-E42.95

SERIAL -4 -WAY SERIAL ....1.59195- £42.95
For owners of computers with RS232 outputs who wish to talk to
four different devices without swopping leads. Needs NO POWER.
Supplied with any mix of sockets and leads.

Don't sell your Genie!!
Upgrade it to latest spec.

Hi -Speed CPU - 3.8MHz £34.95
All programs run up to 60% faster.

Lowercase - £34.95

SOLUTION 3:
CENTRONICS - 2 -WAY CENTRONICS
142.95
For computer owners who wish to drive more than one printer. Add

E25 for additional ways. Reverse also possible at same price.
Requires no power; includes both printer leads.
SOLUTION 4:
SERIAL - 2 -WAY CENTRONICS C13/1.435 -E64.95

Full UPPER/lower case.

For owners of computers with RS232 outputs who wish to connect

TAB/CLEAR keys £6.95
Plus many other hardware

swopping leads, as they are included. Add £25 for additional ways.
Especially suitable for
SINCLAIE QL, SPECTRUM with INTERFACE 1, EPSON HX2O
ONO PX8, NEWBRAIN, APPLE 2C etc...
Please enquire about our range of software for the NewBrain
All prices include VAT and postage and packing in UK & Europe.
- DEALER ENQUIRIES WELCOME For other solutions, watch this space, or contact us at ...
TYEPRO LIMITED, 30 Campkin Road, CAMBRIDGE CB4 2NG
Tel: Day 0255 422087 Eve 0223 322394

MICRO LOGIC CONSULTANTS LTD.

ARC Electronics, Wakefield, Yorks.

150

20.00
21.00
22.00

SOLUTION 2:

GENIE OWNERS

items ring for ANY hardware
or repair quote.

Circle No. 301

33.00

19.00
24.00
25.00
31.00

For owners of computers with RS232 output who wish to save
money on printers. No special software required ... totally
transparent to computer; needs no external power.

SINCLAIR QL TERMINAL EMULATOR
Allows the SINCLAIR QL to act as a terminal to connect to
other micros, bulletin boards and mainframes - f25 + VAT
Write or phone for further information on any of ur products.

57 Station Rd., Southwater, Horsham, W.
Sussex RH13 7HQ
66
Telephone 0403 731818

19.00

26.00
26.00
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MICROMODS LTD.,
53 ACTON RD., LONGEATON, NOTTING HAM

ANOVA 1 -way and 2 -way.

CPIM TO DEC FILE TRANSFER
Software to read and write RT-22 format RX01 diskettes

18.00
23.00
30.00
30.00

35

VOLUME 4 - TRANSFORMATIONS AND SORTING
ALGORITHMS
Fourier and Fast Fourier transforms, numerical integration and
differentiation, harmonic analysis, interpolation, coordinate
transformaations. Exchange sort, fluicksort, Shellsort, Tree
sort.
All routines are written in BASIC for easy implementation on
any machine.
Machine readable source code f75 = VAT per volume
(Most disk formats + DL microdrive now available)
Manuals including full source listings with implementation
notes and documentation f25 per volume

15.00
16.00
18.00
23.00
23.00

87 Whitefield Road
Stockton Heath
Warrington
WA4 6NB

linear simultaneous equations.

VOLUME 3 - FURTHER STATISTICS
Ranking, quartiles, frequency, correlation coefficient, T, chi squared and F distributions and their inverses, T test, chi squared test, Wilcoxson test, linear and multiple regression,

CenTech

KINGSLEY ENTERPRISES

VOLUME 2 - LINEAR PROGRAMMING
Reduction of a simplex tableau, integer programming, partial
integer programming, conversational linear programming
system, least cost mix problem.

Dysan

8" Diskettes
SS/SD 48
SS/DD 48
DS/DD 48

Price £14.95 inclusive of VAT and Postage.
All enquiries SAE please
Barclay Access orders accepted by telephone

Xidex

5.25" Diskettes

LIFE -LINE is simple to use, amazingly accurate, and comes complete
LIFE -LINE is designed for use in the home, school or college -

Nashua

two for morel printers and save money on leads and effort on

WF2 6SP. (0924) 253145
67
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-401:111LJ niC1110KINGSLEY
104 Heaton Road,

MICROCOMPUTER INSURANCE
compare
northern
computers ...
considerate,
competitive
and

Comprehensive cover at a reasonable
premium:
All Risks Cover (incl. Transit) - up
to £10,000 for £ 20

Increased

Working -

Cost of
reinstate lost data

alternative
ment

THE
Showroom

the

leading
micros

BBC*Electron*Sinclair*VIC64
* Dragon * Printers * Disk Drives

to

maintenance agree-

Geoffrey Hoodless & Associates
Freepost (no stamp required)
Woking
Surrey GU21 48R
Tel: Woking (04862) 61082 (24 hrs)

* Plenty of Software

Circle No. 311

* Secondhand Computers

northern
computers

R.G.B.
MONITOR/TELEVISION
AS SUPPLIED TO EDUCATION AUTHORITIES
SPECIFICATION

71

* Books/Games,Help & Advice

WA6 6RD

up

Write with details to:

for all

FRODSHAM Ches.

Tel: (0632 650653)

Breakdown & Derangement -

committed!

Churchheld Rd

Newcastle-upon-Tyne NE6 5HL

BEST PRICE/PERFORMANCE
COMPLETE BUSINESS
COMPUTER SYSTEM

Telephone

0928
FRODSHAM

35110

FOR

U.

THE computer centre of the NORTH

£1195.00
THE COMPLETE BUSINESS PACKAGE
EC PC 8800
NEC 2 MEGABYTES DISK STORAGE
NEC 14" HIGH RESOLUTION COLOUR MONITOR

OPEN HOUSE TUITION
FOR NOVICES AND OTHERS

NEC 120 c.o.s. PRINTER incl. 2 K BUFFER
NEC 64K CPIM COLOUR COMPUTER

R.G.B. Inputs (Analogue and Digital Levels) All Models.
Volt P.P. Composite Video (Remote Model only)
I

Teletext Decoder available to plug into Chassis. (Remote
Model onlyl' Sound input gives access to Audio Amp.
All Models instantly switch back to Television

£227 VAT
£255 VAT

14in. Colour Monitor/Television
16in. Colour Monitor: Television
16in. Colour Monitor/Remote Television.
20in. Colour Monitor; Remote Television
22in. Colour Monitor 'Remote Television
26in. Colour Monitor, Remote Television
Plug in Teletext Module
Connecting Lead
Carriage and Insurance
4 Year Guarantee Insurance

NEC DETACHABLE KEYBOARD

Choose your time - day or evening
Learn at your own pace.

£70, VAT

12" B.W. Monitor

£295 -i- VAT

£315 -,VAT
£340 k VAT

£380 VAT
£75*VAT

R.G.B. Monitor/TV (Grundig Approved)

£5 +VAT
£9.50
£29.60
35

NEC ALL CONNECTING CABLES

Circle No. 315

NEC N88 BASIC & N BASIC SOFTWARE

£60
£70
£25

BASIC programming
BUSINESS Packages
Word -Processing introduction

ALL ABOVE FOR E1195.00 + VAT
SOFTWARE ACCESS - RETAIL, WHOLESALE
POINT OF SALE. SAGE ACCOUNTS & PAYROLL
WORDPROCESSING. BUNDLED SOFTWARE.

WORDSTAR + MAILMERGE + MULTIPLAN
£195.00

Brochure from:

MICROCOMPUTER ADVISORY CENTRE,

ACCESS COMPUTERS

Polytechnic of the South Bank,
Borough Road,
London SE1 OAA
or ring:

2 ROSE YARD MAIDSTONE KENT. ME14 1HN

TEL (0622158356

Circle No. 312
Bar-codes give a speedy and error

01-928 8989 ext. 2468

free

58

means

provide

Circle No. 308

DISCOUNT DISCS (per box of 10) POST FREE

a

of

data

foolproof

identification

for

entry

and

method

of

item

or

any

document. Typical uses include stock control, libraries, filing systems, security and

e.g. 5.25"

FREE BOOK

CATALOGUES
of independently selected books on
specific micros, languages, electronics,
etc. Savings on purchases offered to
regular subscribers. For FREE catalogues
write to:
.

.

.

DEPT 13,

DYSAN

CDC

10
2040 504
SSDD 40 01.8TPI) 15.50 15.00 14.50
DSDD 40 (48TPI) 20.50 20.0019.50
SSDD 80 (96TPI) 22.00 21.50 21.00
DSDD 80 (96TP1) 27.00 26.50 26.00

3M

20-40 50+
2040 50 + 10
18.50 18.00 17.50 16.50 16.00 15.50
2600 25.50 25.00 22.00 21.30 20.50
10

checkpoint verification, point of sale terminals, spare parts identification, etc. etc.
Already most grocery products are bar-coded at source and many other areas of
industry and commerce are following. Bar codes will soon be commonplace.

26.00 25.50 25.00 24.00 23.00 22.50

Altek decoding algorithms have been developed over a period of years and are

30.50 30.00 29.50 28.50 27.50 27.00

recognised as being second to none. (Others use our software under licence, in

SONY 3)" single sided £35.50, double sided £47.50
Equally competitive prices on VERBATIM DATALIFE,
ZIDEX, FUJI. All 5.25" and 8" available.

their own products.) All easily exceed the industry standard benchmarks. (90%
first time read and one substitution error per million reads)
All Altek decoders are liousied in a smart instrument case with "ink -well" for the
scanning wand when not in use. In addition they all come with software to print

DISCOUNT FANFOLD PAPER

From £t2.00 per box 2030 sheets) + P&P £3.00
all sizes available.
Please add 15% VAT to all the above prives.
Send cheque with order or write for full list to

bar codes on a standard dot matrix printer. (Epson or compatible). A complete bar

code identification system at minimal cost.

RS232 Bar-code Readei
This microprocessor based unit decodes the bar-code and converts it into ASCII for
transmision to the host via a RS232 port. Complete with power supply and cables.
Works with virtually any computer. Baud rate, data format and optional check digit

COMPUTER & ELECTRONICS EDUCATION,

233243 Wimbledon Park Road,

A.M.A. COMPUTER SUPPLIES, DEPT. B,
8 Glebe St. Beeston, Nottingham NG9 2BZ
Tel 106021255415

London SW18 5RJ
(stating area of interest)

verification selectable with DIL switches. E385.00 + VAT

NEW system for BBC micro
ROM based, interrupt driven software. Switch on and read bar codes! Nothing to
load, no commands needed to start. Reads alphanumeric codes at power up and

automatically inserts the data into the keyboard buffer so it is possible to control

Circle

No. 309

If you read serious computing literature or are
on the lookout for specialist software you should
be using our book and software supply service.
We catalogue new books and software products
from leading publishers three times a year. Our
latest 28 -page list contains details and
abstracts on nearly 300 titles. To obtain a copy
send E1.20 (refunded on first order) to:

Circle No. 310
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No more tiresome single item entry
Createlamend screen formats on screen
Full screen data entry in fields
Full edit facilities
Error highlighting
Uses no RAM
Smaller and faster programs
User program calls ROM based machine code routine to
display screen and handle data entry
Easy to fit and use - full instructions supplied

£29.95 inc. only from
MICROSOLVE (BOLTON) LTD.

60 Birches Road, Turton
Bolton BL7 ODX
77

the computer entirely via barcodes! Decodes ALL these formats: EAN 13, EAN8,

UPC A, CODE -39 & INTERLEAVE 2'5. As supplied to Acorn. £249.00 + VAT.

CBMIPET & APPLE 2

SCREEN HANDLER ROM
BBC MICRO MODEL B
(OS 1.0 and later)

CB
andS

Computer Books & Software
St Mary's Centre
Henderson Street
Edinburgh EH6 6DD
Telephone: 031-553 5947

Circle No. 313

Cash with order or send SAE for full description.

Lowest cost system. Disk based software decodes the bar code format of your
choice and is easily interfaced to BASIC or Assembler. A full specification bar code

identification system as used by many private & public sector laboratories,
industrial & commercial organisations. £199.00 + VAT. Not suitable for Apple

running CPIM ... Use RS 2

3

2

system!)

Phone or write for further details. Please state area
of interest and what computer is to be used. We are
also franchised distributors of Systel bar-coide
products & wands in the UK.

ALTEK INSTRUMENTS

Enterprise House 4446 Terrace Road
Walton on Thames Surrey KT12 2SD
Phone 109321 244110

Telex 295800 CWAOL

Circle No. 314
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Every computer needs

VI IA I I LIILII,../1% II
"Listen creep, I am the leader

-

For ZX81
SPECTRUM

AEU
0
.M; OUP L ADE

BBC
APP 80

Fr
or

o.

II

APPLE
NASCOM
VICIPET/64
(Please state)

t

,,,,

NEW!

,

,i

PITCH

CONTROL

EXCLUSIVE!

-

DL FORTH -83 - screen editor, macro -assembler, decompiler,
turnkey compiler, binary overlays, floating point, colour,
graphics, sound, 'hash cache' fast compiler, and 70 page manual

,,,

-

.'4k

FORTH = TOTAL CONTROL
83
Professional FORTHS from Laboratory
Microsystems. Screen editor, assembler, utilities,
full
documentation. Special version for IBM PCs and 100%
compatibles. State disc format with order. CPM-80 £95+ VAT,
CPM-136IMSIPCDOS £190+VAT.
FORTH

- £29.95.

', f33
re
LI,....vil:;<7,

NEWBRAIN FORTH in PROM - includes screen editor, full

CHATTERBOX II nn can say anything!
Genuine phoneme synthesis - not just recorded
speech - hence unlimited vocabulary.
Programmable pitch for more natural intonation
(exclusive to Wm Stuart Systems)- solid tone
cabinet for quality sound - integral beep/music
amplifier. PLUS expansion socket for BIG EARS
voice recognition system. Full instructions
technical notes and software supplied with this
outstanding educational unit.
DEALER ENQUIRIES WELCOME

integration to NFWBRAIN ho handlers, Z80 macro -assembler,

floating point, graphics, decompiler, utilities, and manual £51.75.
DRAGON FORTH cartridge - split screen editor, sound colour,
decompiler, overlays, joystick and timer support, full
documentation, and complete source code - £35, CoCo version
045.

Do-it-yourself FORTH. Installation manual - How to do it,
model, definitions, editor - £7. Source code: 6502, 6800,
6809, 8080, Z80, 808618088, 9995, 1802, 68000, Z8000,
VAX, Apple
LSI.11 - £7 each.
Implementations for Spectrum to VAX, and a range of FORTH

As seen on BBC TV "Computer Programme"

*BIG EARS* %,,QP,

books.

(

,,,

SPEECH
INPUT
FOR ANY
COMPUTER

MicroProcesser Engineering Ltd
Hanley Road Shlrley
Southampton 501 5AP
Tel, 0703 775482
21

,la -Pc
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£49

SCOOP PURCHASE

05801111, PET, THS66. MZ6011 APPLE II. BBC MICRO. CAM 64.

ZX81/SPECTRUM

NEW!
VIBRATO
CONTROL

MUSIC SYNTHESISER (Stereo)
-16 LINE CONTROL PORT
Play 3 -part music, sound effects. drums etc. Full
control of attack. decay and frequency.
Input 'Output lines provide control and monitor
facility for Home Security, Robot Control, Model
Railway etc. etc. Works with or without 16K RAM

THE COMPOSER

Synthesiser Music_

Programme
Enter 8, play 3 part harmony
Includes demonstrafions
(SPectrum ZX811recommencisei E)

ZX ARP/DRUMSE0
Fascinating synthesiser
demonstrations Generates
automatic sequences and
plays from keyboard Some
weird effects (Spectrum(

=---

-'-'"

TALKING HANGMAN A
For Chatterbox'
The classic game
claims as victims
with a dry vocal

RGB in. PAL UHF out (not ter DO

BUILT £22

WILLIAM atrprrn House
Ztss;rP400z
Tel Odo 064235

pin
El

Sell your programs with
colour inlay cards and
add that professional
sales appeal from as little

trade colour printers for

Audio and Computer cassette inlay
both

cards. They are produced

the standard finish (min.
8,0001.
Details and samples from A.W.P. Ltd. 5 Bexley
Squ., Salford, Manchester. 061832 4533. 41

Circle No. 320
Quality products at low prices

£ Ex. VAT
299
795
339
749

8K Chips for NEC PC 82001Tandy 100

PRINTERS

NEC PC 8023 S Dot Matrix 120cps
Juki 6100 Daisywheel

49
199

Kaga

349
299

PHILIPS 12" 18MHz Mono
CUB Microvitec Strd. Res. 14" Colour
NEC 12" High Resolution Colour
Fidelity MTV100 Monitor/TV

69
199
399
199

CUMANA CSX 100 Disc Drive

1.\

Thermal Paper

07.0015 rolls
07.0015 rolls

Alphacom 32
Alphacom 42
HP models available

Listing paper 12000 sheets1box)
11"9.5" plain 60gsm
11" 8.5" plain
CDC

SSISO

f 16.00

SS1DD

(22.50

DSIDO

£26.50

Maxell

(30.00
(34.00

(29.00
(33.00

19.00

Price includes VAT
disks.

COMPUTER ELECTRONICS LTD,
193 HIGH STREET,
EGHAM SURREY TW20 9ED.

Cheques & p.o. to 'DESKFLAIR'

Circle No. 317

DYSAN DISKS
from 1.47
VERBATIM
DATALIFE

from £1.51
MX100 £ 5.98/ea
IBM 82C £9. 50/doz
Lift off tapes £5.98/doz

DISK

DIRECT

Vir4

2
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REVOLUTION

for
APPLE programmers
*Keyboard enhancement for Apple Ile
or ll +
'Pre -boot disk gives 20 user -definable
keys + 37 single stroke functions

ONLY £29.50 + VAT

p&p inclusive for pre -paid orders
Orion Microware Ltd. 60 Longmead
Avenue, Chelmsford, CM2 7E0.
76
Tel: 0245 71228

Circle No. 324

WORD PROCESSING
TO PHOTO
TYPESETTING
We can save you money by using your
data from your disks.

Also disk conversion service. Over
234 different formats.
051 355 4841
DEESIDE GRAPHICS LTD
Lyjon Building, Merseyton Rd.,
Ellesmere Port, S. Wirral. (Brochure
73

Circle No. 325
MULTI-USER Televideo 806 including one

Dyson
f 20.00

Please add p&p f 3.00Ibox for paper & f 2.00 for any quantity of

PRICES

TEL EGHAM 10784) 38838 83

Circle No. 322

available)
f 12.50
£12.00

Floppy Disks

5.25"

95

LARGE RANGE OF SOFTWARE, BOOKS AND MEDIA AT LOW

152

in two types the deluxe
finish (min. 1,000) and

The Trade Colour Printers

NEC PC8201A
Epson PX8
BBC Model B
Sanyo MBC 550

"--Q

A.W.P. are the specialist

6

STORE

DISCS

as £28 per 1,000.

MA

EGHAM
COMPUTER STORE FOR
PORTABLE COMPUTING

SPECIAL OFFERS

MONITORS

79 01 941 2 2 2 5 or 3909

Circle No. 319
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SYSTEMS

Telephone for full details
SYSTEMS LTD

All enquiries
S.A.E please

Please add VAT at 15% to prices.
Bat clay Access orders accepted by telephone

140

Also VDU STANDS AND TROLLEYS

output (Spectrum)

COLOUR MODULATOR

STUART

£85 CE122

£45. MZ8OB £450

outT nth Chatterbox voce

KIT £16

SYSTEMS Ltd

Printer

FULL COLOUR Inlay Cards

Can you defuse the bomb by
cracking the secret
combination before lime runs

Southampton SO4 1 ZQ.

Computer £110 CE1 50 Colour

accomoanment (Spectrum( ES

CHROMACODE,1//,2

Sherwood Way, Langley,

Tel: 04862-26626

systems. Ex. PC1500 Batt pocket

d

414

packing. Send cheque/P.O.
payable to DS & WA Newby, 4

Price List From
Disk Direct
Freepost
Woking GU22 9BR

Printer

Full instructions'software included.
AMAZING VALUE
Add keyboard to make a bye performance
AT ONLY
polyphonic synthesiser)
£19.50 (KM
Note: up to 3 units can be used simultaneously:
£25.50
(BUILT)
giving 9 music channels & 48I 0 lines

disk capacity when ordering. Price
f1 4.95 inclusive of post &

Many SHARP items inc. Floppy
disc Drives and operating
Graphic

"I,

compatibles with BASICA. State

Ribbons for

Haply successful Sped, Recognition System

complete with microphone. software and full
instructions.
ONLY
BUILT TESTED & GUARANTEED
PLEASE STATE COMPUTER: UK101,
SPECTRUM. ATOM, NASCOM2. Vic 20, Micron,

A strategy game for two
players running on the IBM PC,
Advance 86B or similarly PC

DESKFLAIR

71 Woodlands Rd., Hertford SG13 7JF
phone (0992) 558258

5" floppy and one 10 M/byte Winchester
disk. System has two TS800 terminals,
expandable to six. Each user has his own
Z80 + 68K, CPM environment. Several
standard software packages available if
required. Price £3,200 + VAT. Phone Mr
122M
Coldrick, 0594562256.
LIGHT PENS with software and instructions
for Atari or Vic -20 £12.50. Games £4.50. Jerry

Lemaitre, 9 Brock Crescent, Collingwood,
Ontario, Canada L9Y 4A4.

134M
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SHARP MZ-700 and MZ-711 owners. Brand

PCB REPAIRS BY EXPERTS. Forfast, reliable

for complete list by return

to: Maysoft

boards UK and overseas, contact the experts:
Jaecrow Systems Services, 29/31 Lower

128M

Coombe Street, Croydon, Surrey CR9 1LX.
Ring 01-680 9191 for full details without
obligation. Quote ref: PC 285.
CP/M USER GROUP. Disk Library. 6000+
items, most formats, sae/Tel R. Smith 138
Holtye Rd., E. Grinstead, Sussex RH19 3EA

new and original programs for sale. S.a.e. diagnosis and repair of most printed circuit

(DMB), 50 Thompson Avenue, Colchester,
Essex CO3 4H W.

NASCOM 2, 32K, Naspen, Zeap,

dissasembler debug, mapp, toolkit, all in
Eprom, tons documentation, offers. 9"
Hitachi monitor £35. Day: Nigel,
0734-868147; eves 02357-67818.

129M

MY OWN BUSINESS, yes, but which one?

New Business Magazine revelas which

businesses are really profitable and details

(0342) 313883

Board repairs by Jaecrow. With our new
automatic test equipment, we are able to

PCB faults fast, both U.K. & overseas.
the secrets of success. Free info: New locate
Business, Dept. CP502, 21 Wren Street, Ring 01-680-9191 for full details, without
London WC1X OHF.
130M obligation. Jaecrow Systems Services, 29/31
Lower Coombe St., Croydon. Quote ref.; PC

PDP8 series computer wanted with switch
panel, punch and reader interfaces. Curry,

285.

TRS-80 III, 48K, integral screen, dual disk

62 Old Milton Rd., New Milton (612617) drives, with printer, disks, software. Ideal for
Hants.
131M
£1,095 for complete business High
Resolution Colour Computer System worth

small business £1,100 o.n.o. tel. 051 4283608.

DISK COPYING SERVICE
Moving data and program files from
one machine to another is often made
difficult because different
manufacturers have adopted different
disk format standards.
We can copy your files to and from
over 250 disk formats including
CP/M, CP/M-86, MS -COS, PC -COS, ISIS,

APPLE, SIRIUS, TORCH, APRICOT, HP150,
DEC RT-11, and IBM BEF.
Disks are normally despatched on the
day they are received.
Our charge is 110.00 + disk + VAT.
Special prices for quantities.
For more information call us.

NEWBRAIN professional software for the
professional micro

for the professional

£2,400. 64K CPM, 640K disks, Buffered Wordrite II, Word Processing £50; Mailmann,

printer, perfect working order, as new, only Mailshots £75; Mailist, Address labels £25.
4 months old. All by NEC. Also Star Delta 10 SS Software, 18 Fernbank Drive, Sheffield
8K Buffer, 160cps £295.00. Maidstone (0622)

S31 9HG.

58356.

APPLE III 128K, external disk £850 (will
split). Apple II 64K, 2 drives, serial interface,

COMMODORE 3032 Disk 3040 printer 3022
cassette professional business software
manuals 50 disks £900 o.n.o. phone Matthew

interface) £995. Simon (0792)60624.

evenings (Warwicks).

132M

133M

I= MIN

INN

TEL. (0364)53499

120M

9" monitor £500. Cards - Sup'r'term £40, 0903-45944 daytime 0903-41102 evening.
Parallel £25, PAL £20, Language £30, GONE 16 -BIT Commodore 8096 8050 disks,
Z-80£25, Constellation £90, Omninet £150. silicon office simply file simple write whitay
Pair disks with controller £200, Shugart chip JCL business ROM calc'd master disc
compatibles £160. Corvus 6Mb (Apple III cleaning kit recorder will split. 0926 38381
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Circle No. 327

When replying to
Classified advertisements,
readers are recommended
to take steps to protect
their interests before
sending money.
NM

1V1TCRO ADS.

Order Form
Classified Rates

Please insert the following advertisement in Practical Computing

Lineage 30p per word
Minimum 20 words prepayable.

LINAGE

Cost per insertions

V

Display Adverts.

1 Ins.

Rate per single column
Centimetre: £16.50
Minimum 5 cm

£6.00

£5.50 i

SERIES Discounts

£7.50

£7.00

Available on request.
Contact: Claire Notley on

£9.00

£8.50

£10.50

£10.00

Cheques etc should be made

£12.00

£11.50

payable to BUSINESS PRESS
INTERNATIONAL LTD. and crossed.

£13.50

£13.00

I enclose herewith cheque/PO for

£15.00

£14.50

2 Ins.

V

01-661 8163.

Method of Payment

Post to:
Cut out the order form and return
together with your remittance to:
Classified Department,
Practical Computing,
Room H211, Quadrant House,
The Quadrant, Sutton,

Box No. Required YES/NO

V tick number of
insertions required

NAME (Please include initials)
ADDRESS

Surrey SM2 5AS.

Conditions of Acceptance
Micro Ads are accepted from
Private readers only and must be
submitted on (or a photocopy of)
this order form. All Advertisements
must be prepaid.

THIS FORM SHOULD BE RETURNED BY 25TH FEB. FOR THE APRIL ISSUE
Company Registered Number: 151537 (ENGLAND), Registered Office: Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS
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COMPUTER PERIPHERAL
SUPPLIES LEICESTER
80 COLUMN

C.P.S.

Brother EP5

30
80
120
100
100
160
80
120
160

£145.00
£195.00
£255.00
£221.00
£254.00
£375.00
£190.00
£249.00
£365.00

120
200
200
100
160
160

£395.00
£645.00

Oki M80
Oki M82A IP&S)
Epson RX80
Epson RX80 F/T
Epson FX80
Smith Corona Fastex 80 F/T
Smith Corona D100
Smith Corona D200 (P&S)

DON'T
VAT

EX -VAT

THE
PRESS

136 COLUMN

Oki M83A (P&S)
Oki M84P
Oki M84S
Epson RX100 F/T
Epson FX100
Smith Corona D300 (P&S)
With 2K buffer N.L.Q. IBM/Epson compatible
Serial interface for Epson Printers 2K buffer

There are strong reasons to believe the
Chancellor of the Exchequer is planning to
impose VAT on your magazine.
Such a move would turn the clock back 130
years - the last tax on newspapers and
journals was repealed in 1855. Since then `No
tax on knowledge' has been a principle
agreed by all Governments, even in the darkest
days of war.
A free Press is a tax-free Press.
No Government should be given the power to
impose financial pressure on a Press it may
not like.
Tell your MP to say 'NO' to any tax on reading.

£71 2.00

£387.00
£477.00
£555.00
£65.00

DISC DRIVES FOR BBC MICROS
£120.00
£193.00
£345.00

Single 3" 200K DS 40T
Single 5.25" 400K DS 40/80T
Dual 5.25" 800K DS 40/80T

Drives come with cables, formatting program and user disc system guide.
Terms - Cash with order, postal orders and cheques. Carriage, add £7 per

item, add 15% VAT to total order. Send £1.00 for complete list of
peripherals available.

Issued by the Periodical Publishers Association, London

C.P.S.L., 31 JOHNSON ROAD, BIRSTALL, LEICESTER
GOODS NORMALLY DESPATCHED WITHIN 7 DAYS
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Advertisement Index

PPA 'VAT' Ad
Pearl Computer Systems
Pinner Wordpro
Plus 5 Engineering

154
62
120
17

Q
A

48/49
Acorn Computers
138
Adder Publishing
9, 84/85
Akhter Instruments
36
Albeta Ltd
18
Altor Ltd
128
AMA Computer Supplies
10/11
Amstrad
60
Angela Enterprises
120
AWS Computer Supplies

Dennison
Digisolve

IFC

Digithurst
Digitask Business Systems
Disking International

147
138
65

Jarogate Ltd

91

E

22

78

Keele Codes

52
Brighton Computer Centre
12/13
Bromcom
96
Brother Industries
16
Business Computer Show

114
Systems
129

Lan -Corn International

Lantech
Folly Micro
Fraser Associates
Fujitsu

42
129
66

G

C

Cambridge Micro Electronics

32

Cambridge Microprocessors
Systems

25

Canon Business Machines Ltd

56/57

147
Central Micro Distribution
142
Chiltern Electronics
46
Commercial Data Systems
44/45
Compudata BV
115
Contract Journal
D

Datafax Systems

154

60

GCC (Cambridge)
Gemini Micro Computers
GW Computers

105
50
63

H

Handic Software
High Technology Ltd
Homestead Electronics
Hotel Micro Systems

Icarus Computers
I nformata Ltd
Inst of Analysts & Prog

78
41

129
145
95
47
119

B/C

Ramdata (Computer Peripherals
154
Support)
90
Remodi Ltd
S

L

Information

F

B

Qume (U.K.) Ltd
R

K

34/35, 37, 38/39
Epson

Quest International Computer 19

J

M

30
Mayfair Micros
Mercator Management Cons 52
108
Micro Computer Disks
133
Micro Computer Prod Int
136
Micro General

Micronet 800
Micronix

26/27,28

Micro Peripherals Ltd
Microprocessor Eng Ltd
Micro Support

Microware
Mountaindene
MX Computer Supplies

0
Okidata GmbH

98
83, IBC
128
120
20
32
119

Silica Shop
Sorcim

52
Softlife Ltd
25
Solo Software
97
Southdata Ltd
4
Systems C
Symbiotic Computer Systems 89
T

TABs
Tandy Corporation
Tashkl Computers
Technomatic
Thame Systems
Torch

40
55
58
148
126
6

94

Trisoft
V

Vance Associates Ltd

w
14

43
64, 109

West One Galaxy

Worldwide Computers

119
24
118
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The Art of

6300 - 40CPS(max)

16W' Platen

NEW

Daisywheel
Printing

FABOUT

E799*

6100 - 20CPS(max)
13" Platen
No. 1 Best Seller

6300 - NEW
When you are looking for your printout to look its best, there's
nothing to beat the perfect letter quality of daisywheel printers.
When it comes to choosing daisywheel printers you can't buy better
than JUKI. With a choice of machines for both hobbyists and
professional users and a vast range of printwheels to choose from,
you too can add a little character to your text.

Ideal for the professional user, the 6300 incorporates many of the
features of the successful 6100 as well as providing whisper quiet
(less than 60 dbA) printing at up to 40 cps. Its sleek and slender
design compliments the modern office, with a print quality that
will satisfy even the most discerning eye.
See them at your dealers today. You may pay more but you can't

buy better than the JUKI - "The Art of Daisywheel Printing".
6100 - The UK's best selling Daisywheel Printer
Ideal for the small business, hobbyist and educational users
alike, the JUKI 6100 has many features normally only found on
much more expensive printers.

With its Diablo compatible protocols it will run WordStar as well
as supporting most word processing packages, at a speed of up to
20 cps. The 6100 has 10/12/15 pitch as well as proportional spacing, utilises IBM standard Selectric ribbons, has a 2k buffer memory,
parallel interface. Tractor feed, cut sheet feeder and serial interface
are also available as options.

IBM is a registered Trade Mark of IBM (UK)

155
Micro
Peripherals lid

'THE POWER BEHIND THE PRINTED WORD'
I NTEC UNIT 3, HASSOCKS WOOD, WADE ROAD,
BASINGSTOKE, HANTS. ENGLAND, RG24 ONE.
Telephone: BASINGSTOKE (0256) 473232 (32 lines).
Telex: 859669 MICROP G Facsimile: 0256 461570

Full 12 months warranty - RRP ex. VAT.

Circle No. 122

Quality
products
just
made
for each
other
* The 'Qume connection' - interface module,
the secret of perfect compatibility and flexibility
To get the most out of your IBM PC, you

need a professional letter - quality printer.
Not just somebody's converted typewriter.
Why compromise your computer
investment with a makeshift add-on?
Especially when Qume's SPRINT 11 PLUS -

one of the world's best, most flexible
printers - is available. It plugs right into your
PC, turns out letter perfect print and works
beautifully with your IBM PC business
software. Including sophisticated word
processing packages. So don't be fooled
by low -price, low -performance printers.
(IBM is a registered trademark of International Business Machines Corporation)

And don't spend more than you need to.
Choose the dependable, premium -quality
SPRINT 11 PLUS from Qume. It's the best

printer you can buy for your IBM PC. And
the best buy in printers.
The SPRINT 11 PLUS is available in 40, 55 and

90 c.p.s. versions, with a range of plug-in
interfaces for most popular computer

Phone or write to Qume at Reading
for full information and name of your
crest Distributor

systems.
The range of Qume peripherals
includes also - VDU's, Disk Drives,

Paper Handling Devices and Supplies

Circle No. 156

me(UK)Umited
lose, Reading. Berkshire RG3 UT.
Tel: Reading (0734) 584646. Telex 849706

A British Company of 112-,

