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Commitment to comms
The role of micro computers in communications systems will form
an integral part of the editorial coverage of Computing Age in the
coming months. As part of our commitment to the belief in
services such as Prestel and Telecom Gold, Computing Age has
arranged for mailboxes on these systems and is looking at the
possibility of subscribing to other similar operations. .

Telecom Gold is an ideal medium for the transmission and
reception of ASCII text files - we have used the system to receive
articles from authors and, given the vagaries of the postal service
and the inflexibility of magazine deadlines, plan to extend this
application of Gold in the future. The service offers local call
access in the Lon'don area at a variety of baud rates, including
300/300 and 1200/75. Users in other parts of the country can
access Gold via the PSS system, again at a range of baud rates.
This, coupled with the fact that Gold operates on standard ASCII
characters, means that the service is readily accessible to many
micro owners. The charges made for Gold may be a little high if it
is to be used for purely recreational purposes, but for those with a
professional need to exchange moderate amounts of text based
information a registration to Gold can easily be justified on
grounds of cost and convenience.

The Prestel/Micronet 800 service will be better known to many
readers of Computing Age. The magazine has recently arranged
to become a sub-IP to Micronet 800. This in effect means that
Computing Age will initially have editorial control over some 40
frames of information with the option of increasing this to 100 in
the future. The updating of the Computing Age frames will be
done by staff of the magazine with the aid of a SSC micro and a
suite of Prestel editing software. The frames allocated to
Computing Age will be used for a variety of purposes - from
updating issues raised in the current issue of the magazine to
keeping readers informed of the content of forthcoming
attractions. Our sub-IP area within Micronet will also allow
readers to send us mailbox messages which, under normal
circumstances, we will be able to respond to within 24 hours.

Details of the contact points for both Telecom Gold and
Micronet 800 are shown on the contents page - we look forward

to receiving readers' reactions to Computing Age via electronic
mail in the near future.

II

NEXT MONTH
520ST software Computer crime
in action With profits conservatively

estimated at £195 million, crime
The new products pages of this is an important and often
issue list some of the many ST overlooked growth sector in the
programs launched at the pew computer industry. We trace its
show. By next month we hope to history from minor
have evaluated production

' embezzlements to massive
versions of some of the more swindles and discover why it is
interesting of these releases. that the victims often keep a lower

Printing in colour
profile than the perpetrators.

While it is taken for granted that The advantages
~he video output. of a micro wi~1 be of CP/M PlusIn colour, when It comes to pnnt .. . .
out black and what is still the CP/M plus ISdesigned to fa~llItate

ord~r of the day - until recently the us~ of the ba.nk sw.itch~d RAM

that is. The advent of low cost found In 128K eight bit micros.

colour printers brings a multi- The revised version of the

colour hard copy capability within operating system offer~ many

the reach of micro owners more advantages over Its

operating on a budget. Next predecessor though.

month we survey some ofthe best ON SALE NOVEMBER 13
buys in colour printers. Contentsubjecttolaterevision.

I
n preparing this item there is a
considerable danger that we will
be overtaken by events. At the
time of writing, the end of Sep-

tember. it has just been confirmed
that the 128K version of the
Spectrum, code named the Derby,
will be on sale in Spain before the
end of this year.

Sinclair, however, continues to
deny that the new machine will be
marketed in the UK until the start of
1986. The official line is that. as both
the Spectrum Plus and the now sub
£200 QL are selling so well (re-
member, these are Sinclair's words)
there is no need to introduce the
Derby to the UK in the near future,

Indeed, if the price announced for
the Spanish version of the computer
is translated into pounds, the 128K
Spectrum would cost about the
same as the QL. It would obviously
make no sense for Sinclair to market
two computers so radically different
in technical specification at the
same price. Having come to this
conclusion, the guessing game can
begin.

Firstly. it is not unheard of for a
computer manufacturer to hotly
deny plans to launch a computer
one day only to officially launch it the
next - remember Amstrad and the
CPC6128? Assuming then that it is
possible that Sinclair could bring the
Derby to the UK in the near future.
the question is what implications
would this have on their present
marketing plans.

Unlike times gone by. Sinclair's
options are limited by the Dixons
deal. Any moves on Sinclair's behalf
would almost certainly have to be
approved, unofficially or not. by
Dixons' management. Another fac-
tor to take into account are the stock
levels of the QL and Spectrum Plus.

Yet another complication is the
rumoured QL Plus. The specifica-
tion of an enhanced version of the
QL has I::een the subject of specula-
tion for some time now. Such a
machine would almost certainly fea-
ture 512K of RAM (RAM is cheap
nowadays and contributes little to
the production cost of a computer).
The indications are also that Sinclair
may be prepared to abandon its

~

faith in microdrives, opting to build a
single disk drive and interface into
the new QL. It would obviously
make sense to put the four Psion
packages into ROM in any
upgraded machine but here again
the company may have its hands
tied - both the ICL OPD and BT's
Tonto have the software in ROM
and neither would be too pleased to
see this as part of the QL's spec.

Sinclair is in a tight corner. The
many constraints effectively limit
the courses of action left open,
Sinclair still holds large unsold
stocks of the QL and the Spectrum
Plus, yet as speculation concerning
the new machines mounts, sales of
the existing product range are
bound to be depressed, something
which will force Sinclair's hand.

Micronet and \i
Computing Age

L
og on to Micronet 800 and
key .8004444#. and you will
be greeted with the title page
of a new section of the 'net

designed to complement the fea-
tures within Computing Age. The
fifty or so frames within this section
will be used to give up-to-the-
minute news of the magazine and to
supplement the information and
news we cany. It will also allow
Micronet subscribers to have direct
access to staff on the magazine via
Micronet's mailbox facility.

Note that at present the service is
experimental. We are seeking the
opinions of readers as to what
information we should put up on our
frames, and comments on the
material we have already entered.

Remember, our area of Micronet
begins on frame 8004444.

A slight delay

W
e apologise to readers
who were expecting to
see the final part of the
series Oshell in the first

issue of Computing Age. The author
could not prepare the final install-
ment as he was unable io obtain
certain items of hardware that were
necessary for him to complete war!<
on the project. At the present time
this hardware is still not available-
we can however assure readers
who were following the series that
we shall publish the concluding part
as soon as possible.

The article on computer user
groups, scheduled to appear in this
issue, has been postponed. This
decision was taken in order to col-
late and research feedback from
readers concerning their
experiences with user groups. Ifyou
have a story to tell, be it good or bad,
please send it to us.

INDUSTRIAL ACTION
Due to industrial action involving Post Office staff in the Northampton Area,

presentation of some sections of this issue of Computing Age. including these

news pages and the New Products section, are not up to our usual standard.

We apologise to readers and advertisers for any inconvenience this may

cause.

f
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128K beeb -
in perspective

W
ithout warning Acorn un-
veiled yet another variant
of the BBC micro at the
PCW Show.

The new machine is a revised and
expanded BBC Plus, with an extra
64K RAM, making a total of 128K.
This gives the BBC micro "128K"
respectability to match rivals like the
Commodore, Sinclair QL, Amstrad
and Enterprise 128K machines.

A 64K daughterboard has been
attachp.d to the right hand edge of
the BBC Plus printed circuit board
(PCB). It connects via a line of small
round contact points running along
the edge of the board. It had origi-
nally been thought that these
mysterious points were only going
to be featured in early versions of
the BBC+ PCB. Clearly they have
been put to a useful purpose'

The 64K card, comprising mainly
of just two 32K DRAMs, is utilised in
a variety of ways and there are extra
OS BYTE and OSWORD commands
supplied in a new (Version 2.20) DFS
ROM to provide the necessary con-
trol. The 64K can be divided into
four "soft" ROM slots of 16K each
allowing sideways ROM images to
be loaded in from disk, or a special
version of BBC Basic, BAS128, can
be run (also from disk). This makes
exclusive use of every byte of the
64K card for Basic programs and
variables - Acorn even claims that
this is a unique feature for an 8-bit
micro.

Originally designed with a pur-
pose-buiit and efficient operating
system architecture, the BBC micro
was never intended to operate
"paged" add-on memory (like, for
example the Apple lie) beside "side-
ways" ROMs. Acorn's philosophy
was based around "if you want more
memory, use a second processor".
However the realities of the market
has forced Acorn to add a rather
inelegant lump of memory on to the
architecture they were once so
proud of. As' can be seen in the
accompanying diagram, the Beeb's
memory map is getting rather com-

screen memory and as workspace
remains at &0000 upwards on the
main, directly addressable memory
map.

plicatedl
Basic 128 is supplied on disk. It is

a rewritten version of standard BBC
Basic and has now increased to
around 20K in size, making it one of
the largest Basics in use. The
language loads in from &3000

T
he price to pay for this

upwards -to &8000 and shadow generous version of BBC
screen RAM (not normally the Basic is a reduction in pace
power-up default) is automatically by around 50% on average.
invoked. Basic PAGE (the start This is because the BBC 128 can't
address of Basic programs) magi- directly access the extra 64K- only
cally becomes &10000 as opposed via speed sapping paging routines.
to &1900 as is normal on a BSC with IBut the speed loss isn't too serious
DFS fitted. HIMEN (top of Basic pro- for many applications, as BBG
gram and variables space) is set to Basic is still one of the fastest
&20000. around. If it's speed and extra

Every single one of the 64K memory you need, a 6502 second
(65536 bytes) is set aside for Basic. processor has to be the answer.
I don't know of any other 8-bit In a similar fashion to the Solidisk
machine which features this as Technology sideways RAM system,
standard. A Commodore 64, for the new 64K can be used to provide
example, despite featuring 64K four' ROM in RAM slots which are
RAM only lets the Basic user play subsequently treated by the Beeb's
with 35K of it, the rest is taken up by 'as as normally fitted sideways
the screen and operating system ROMs. This is useful because many
workspace. Incidentally, even many Beeb owners have more ROMs than
16-bit machines can't match 64K their Beebs can hold at one time. A .
for Basic programs (a 256K Apricot SRSAVE command is provided to
only allowing a measly 52K for take "images" of ROMs which are
example). On the BBC 128, the saved to disk and then reloadable
shadow area provides bit mapped into sideways RAM by a 'SRLOAD

;...;:

command. each of the four 16K
slots can be used either for data
storage (eg a printer buffer) or as a
bona fide ROM. Not all ROMs will
run in sideways RAM due to protec-
tion systems employed to dissuade
illegal copying. Even the latest ver-
sions of Acornsoft's own VIEW
range of ROMs won't work in BBC
128 sideways RAM. In our own
tests, many useful ROMs did oper-
ate successfully from BBG 128
SWR, which was at least reassuring.

Slowly, but surely, with the advent
of the BBG Plus earlier this year and
now the 128, Acorn has chipped
away at most of the failings of its
outdated BBC Model B. I certainly
liked using th'e 128 very much and it
opens up the horizon$ of BBC micro
possibilities. But now the average
punter wants at least 255 colours
with even higher resolution, even
more memory, multitasking etc, etc.
Sources are indicating that Acorn is
working very hard on those very
points, but that means a completely
new machine.

Finally, even though the 128 is
jusi £30 dearer than a BBC Plus, at
£499 it's still ridiculously over
priced.

Don't cry for 'AI at Amstrad

A
lan Sugar is said to be 'very
upset' with some sections of
the computer press - the
reason? Suggestions that

those people who bought the
GPG664 - remember, the ill thought
out 64K computer - had been sold
down the river.

Amstrad is a company with
experience of the consumer elec-
tronics industry; until last year that
experience was limited to selling
TVs and hi-fi systems. Consumers
accept the fact that if they were to

.

buy, say, a particular model of video

recorder one day only to find that it
has been replaced with a superior

COMPUTING AGE NOVEMBER 1985

model at the same price the next,
that they would have no automatic
right to have their machine up-
graded or exchanged for the new
model. But, purchasers of com-
puters expect just this degree of
support.

Amstrad is by no means the worst
offender in terms of selling the pub-
lic down the river. Sinclair, amongst
others, has often given purchasers
of the Spectrum cause to complain
- usually in reaction to Quantum
Drops in price. How do you think
someone who bought a £400 QL
feels now? In this respect Amstrad
has a fairly good track record.

Having defended Amstrad thus
far, someone made a howler by
marketing the 664. The CPC6128 is
the machine that Amstrad should
have launched to build on the suc-
cess of the CPC464. The 6128 was
launched in the 'states in the first
half of this year, the 664 was
launched in this country in April of
this year; in other words at the time
when the UK was being offered the
64.K machine, much of the design of
the 128K computer was finaliscd.
Amstrad spent the months following
the launch of the 664 denying the
fact that the 6128 was due for
launch in the UK before the end of

this year. It surprised few industry
observers when the computer was
in fact launched six months before
the story according to Ams1rad.

Whoever took the decision to go
ahead with the 664, which never
sold in any significant quantity, and
the passing of which has done some
damage to Amstrad's reputation
should be well and truly carpeted by
Alan Sugar, unless of course it was
AI himself.

CPC664 users who feel they have
been left in the lurch will be able to
draw some comfort from the article
CP/M anmd Amstrad starting on
Page 53. III
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INTERACTIVE VIDEO
A LOST OPPORTUNITY
Interactive video has
great potential in
education, destined to be
realised by the BBC in a
massive historical
project. But, argues
Edward Wan, the
opportunity was wasted

IV technology

D

In~tti jiiiiiit
c()ntrol by computer of large amounts~ of ctata,

both textual and visual. It allows random 'and
specific access, fast forward and r~in9 facUiJies

as well a,s fteeze-fralJ1e, close up ang slow

motion viewing, Coupled with man 'authoring
system, it allows the user to'l~bel or highllgh

spedffc portians of film, which in turn ma~es"if

the most versatile and dramatit vi!>ual aili to
learning yet d.evisM,. "

Although the p'rioc.iples can I}e appliea using
tape, it is video-d~kS which give the best image,

the fastest and most accurate3ccessin~and;1he

most durable storage medium. Therelfare tWo
types of disk technology in use, th!1Capac~nce

Electrical Disk, now known as Very High Dens~
(VHD) and used by 1porn EMI ind JVG-; anf~ti~

laser or Optical disk, used by Pioneer a(1.dPhilips,

Of the two, the laser Disk~s the mOr'.e'p'xpen-

slve to produce..and the"more dur~blerlt'i

claimed to be virtually indestructible, anti is r.ead
by a laser beam emitted by a special player. Th~re

is no physical contact between the disk ~'rtd1~e
player, and it is the system used by the-Domesday

Project, and favoured by all those d~aling w~t~

archival material.
III I.

The VHD disk is ~ade ~Ssential~Of plastic and

is read by a stylus which tou~i\'eS'the sur;tace ot

the disk as it revolves. It is the~efore sus~eptib1e

to wear, although its m(}kers claim that d~Qra9a-

tion would be over such a long period as to be of

minimal conc~rii, There is also a suspicion that

fhe image produced bya VHD disk is liable to,piC:

ture wobble, whereas the Optical disk gives rrn;k-
steady reproduction .

Both disks store immense Quantities oftlata,
although moving pictures use more than ~iII
photographs or text, of which up to 54,000

frames can be stored.,

The teC.hnologies are not compatible, in thaf»n

9ptii;al Disk cannot be played on a VHD m:fthjp~,

orvice-versa. .."J: l1li

Interactive video (IV) marries test data and
moving visual images in a single medium:
the laser, or optical disk player. The disk is
controlled by computer, giving random
access to large amounts of data, manipu-
lation of video film, and extensive indexing.
IV therefore combines the best of film,
books, and computerised data storage: an
ideal learning tool.

The year 1984 saw a lot of research into
IV by a number of British companies, and
the best publicised result was the BBC's
Domesday Project, due to be completed in
Autumn 1986, to commemorate the 900th
anniversary of the Domesday book.

Domesday was heralded as the most
exciting educational opportunity of the
decade. The concept of putting moving
pictures under computer control, storing
large quantities of data on an optical disk
and having a dedicated player together
with a large library of information available
in schools and homes all over the country
needs only a little thought before the impli-
cations strike home.

But 1984 was a year of lost oppor-
tunities. Domesday was beset by technical
problems and an unenthusiastic industry,
whilst the drive and understanding of
Domesday's initiators was quickly diluted
by financial and bureaucratic considera-
tions which exercised massive constraints,
and somewhere in the numerous commit-
tee stages the aims and innovative
approach of the project were dissipated.
The result will be a colour supplement
exercise which will do nothing for the
interactive video technology on which it is
based. .

Acorn's involvement in Domesday was
almost involuntary, in that the BBC
intended to use the BBC micros as the data
collection medium, and the makers were
required to co-operate. The official Acorn
line is still of commitment to interactive
video as a principle, particularly in educa-
tional contexts. However, the company's'
financial situation now precludes practical
contribution although Acorn will continue
to advise and push other, richer institutions
to develop IVin a responsible way:

.

NO SUPPORT

Unfortunately for such highmindedness,
indications are that the company most
closely associated with computer aided
learning has never been wholeheartedly in
favour of interactive video. Acorn's direc~
tors took two years to launch Acorn Video,

and then it was with a 'system already
superceded by companies coming later to
the technology. Further, it was a system
not affordable by schools or. individuals,
but designed for the more lucrative, estab-
lished industrial training market.

The chairmanship of Acorn Video was a
part-time post, and the gentleman who
held it was thought to regard Domesday as
a philanthropic exercise rather than a
pioneering venture to establish Britain in
the forefront of a revolutionary communi-
cations technology. From the beginning,
innovation and commitment were lacking,
and Acorn Video quickly became an
embarrassment to all concerned. As a
separate entity, the subsidiary was an early
casualty of Olivetti's first rescue package.

Acorn claims that advice is still available
to interested parties, but it is difficult to
determine from whence it flows. The Tech-
nical Director of Acorn Video, who of the
three management appointments made
was the only man who has firsthand
experience of IV technology, left shortly
after the announcement of Acorn's difficul-
ties, as did most of those who did the prac-
tical work. Acorn Video was not rep-

,

resented at Acorn's summer show, and
no-one on the main stand could identify
the personalities currently involved in
interactive video at Acorn. The only hard
fact to emerge was that research and
development on IV has stopped. The
much-publicised Domesday Project
demonstration was a video-taped adver-
tisement which explained in uninspiring
terms what Domesday was and how it
would work.

The Project cannot achieve what its
originators intended. Dogged by political
problems and in-fighting between three
arrogant companies, it has gone through
several metamorphoses, and may
experience several more before it is finally
served to an indifferent public in 1986, as a
one-off BBC2 enterprise which should
satisfy Auntie's hierarchy that she is pre-
serving her image as purveyor of learning
to the masses.

POWER OF THE IMAGE

Peter Armstrong is overall editor of the
Domesday Project, and as a television pro-
ducer, is naturally aware of the power of
visual images. He is fascinated by com-
puter technology and the potential of video
disks. Although he recognised that the
sheer size of the database needed for

COMPUTING AGE NOVEMBER 1985



Domesday would preclude moving pic-
tures on the archive disks, he nevertheless
believed the project might lead to the
opening up of the BBG film libraries. He felt
that, "The BBG is uniquely in a position to
do this kind of new technology operation,
because we have the sources of visual
material, the expertise in presenting these
in a lively way. . . the editorial, software and
engineering experience. . ."

Imagine what one installment of Atten-
borough's Life on Earlh, or Living Planet
could achieve as an interactive video in the
classroom, or in the home. In the archives
of Broadcasting House are resources
which 'could be used to enhance every type
of learning and entertainment facility our
society employs. And Domesday as it wa~
conceived might have stimulated the
necessary demand for interactive disks;
something which is now unlikely.

I
'As far as the British are
concerned, it appears that
IV is merely an expensive
hobby'

There have been other British casualties
in interactive video. Felix Learning
Systems, a small company which
speclalised in systems for firms wishing to
incorporate IV methods into staff training
programmes, encompassed both hard
and software development, tape or disk
technology and customised programs.
When the parent company was taken over,
there was no place for interactive pursuits
within the new organisation. Felix was
closed down.

So far as the British are concerned, it
appears that IV is merely an expensive
hobby, and information technology may
suffer badly for the lack of financial com-
mitment. Oxford University Press is look-
ing at the possibility of IV for certain

News continued

The word
according
to Atari
Talking to Max Bembridge, Atari's

UK Managing Director, one gets the
strong impression that Jack.

Tramiel's abrasive, high profile, but
paradoxical style has a contagious
quality.

Max had plenty to say about

Atari's market strategy for the
520ST, fired a liberal quantity of

COMPUTING AGE NOVEMBER 1985

academic works. British personnel are
involved, but the director of the project is
looking to America for his visual resources.
It is an indication that the British industry is
losing ground.

IV AND MSX

The Japanese last year announced IV
interfaces on MSX computers, and were
producing interactive disks for home con-
sumption. The failure of the MSX invasion
has upset the strategy but Pioneer is now
advertising an MSX controllable laser-disk
player, although there are as yet no details
on software.

Visual Data Systems is a UK owned
company whose Managing Director and
hardware designer are British, with an
American software consultant and Techni-
cal Director, William Donaldson.
Donaldson sees the UK market as ripe for
development and is enthusiastic about the
challenge of building a corporation around
an emerging awareness of the power of
pictures. He bleieves IV in Britain has been
hampered by a lack of understanding
about its potential, due perhaps to tele-
vision having less influence here than in
America. He expects great things for Visual
Data Systems, which is currently involved
in interactive video designed to instruct
rescue personnel in the layout, construc-
tion and possible disasters of oil-rigs. The
potential customers are British and Euro-
pean, but it is essentially American
technology they will buy.

It is entirely possible that Visual Data
Systems represents the future for interac-
tive video here, with more William
Donaldsons bringing their training, exper-
tise and enthusiasm to revitalise the jaded
industries of the UK. It's a familiar pattern,
but it need not have happened in one of the
potentially most rewarding developments
of micro-technology.

poisoned darts at his rivals,

Sinclair and Commodore, and

shut up like a clam when questioned

about Atari's new Winchester disk

system.
Surrounded by pressed and

sweaty hoards in the din of the

Personal Computer World Show
I enquired of Max, what could that
device, in an old style XL case but

attached to a 520ST, possibly be? A

hard disk unit perhaps? 'We're not
saying anything about that'. 'We're

testing market reaction and looking

for feedback, but saying nothing

about that'. (The animatic approach

is calculated to create interest).

As for ST progress: the machines

with faulty screening (see last

month's issue) were, says Max, 100
of a bad batch of 1000 which 'got

by', the trouble now resolved. TOS
and GEM will be in ROM 'late

September early October, and
upgrades will be available to

buyers of the early machines at

'minimal cost'. You mean the cost of
the memory? 'That's right'.

We have information that Gem

Write and DR Basic won't be ready

on the 8T until early October. Max

looks Innocent. 'that's probably

accurate - it's Digital Research's

problem. We'll be supplying free

upgrades'.

Thanks Max. It's a very

impressive stand you have here, but

isn't there rather a lot of software of
the games variety? 'Not at all'.

'60-70% is serious applications
software, maybe 15% games, and

the rest fits into neither category'.

'We're working with over 100
software houses and they must be
producing in the region of 200

different packages'.

The Domesd.ay. .

Proj~ct
iI1ie BBC's Domesday Project, due to be com-
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Now, as we all know, Commodore

tried to market the 64 as a home

and office machine but gave up

when the users decided it was best

used for games. And Sir Clive's 'new

market' for the hermaphrodite QL

has failed to materialise, and, just to

add fuel to the fire; what about that

Amiga. 'The Amlga?' (brusque

style comes to the fore) 'Our

engineers have evaluated it - they

say it's just an expensive games

machine.' 'The 8T is to be used by

the individual where they work and

live. Commodore failed but

computer literacy is much higher

now and justifies a home/business

machine' But isn't that the same

philosophy as Sinclair? 'No, we are

much more serious in regard to our

customers'. 'We're not really

interested in dumping plastic boxes

on the public. . .' Huff said. ID
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Send your letters to The
Editor, Computing Age,
Priory Court, 30-32
Farringdon Lane, London
EC1 R 3AU.

ICL is British,
and booming
Sir,
The article headed 'Acorn
takes on IBM with one-per-
bench' in the October issue of
Computing Age contains two
major errors relating to ICL.
. It is untrue that ICL has

'passed into the hands of a
foreign multinational'. STC,
which merged with ICL in
1984, is British-owned.
ITT's shareholding in the
company is just 24%.

. It is untrue that ICL has
required 'massive
injections of cash to keep it
from complete collapse'.
Since the recovery
programme initiated in
1981 the company has
achieved consistent
profitable growth. The
figures for the 15-month
period September 1984 -
December 1985 speak for
themselves: Turnover
£1, 124m; Operating Profits
£45.9m - achieved without
'massive injections of
cash'.
I should be grateful if you

would publish this letter so
that readers both new and old
will not be misled.
A. R. Rouse"
Managing Director, ICL (UK)
Limited

On the first point, we have to
admit to being unfair, if not
incorrect. The author was
unfortunately unaware of
IT+ T's recent sale of it's STC
holdings, which took it from a
dominant position to that of a
major shareholder.

However the 'massive
injections of cash' referred to
Government grants totalling
£55 million given during the
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'seventies for research and,
development (repayable only if
ICL made over 7.5% profit on
turnover, which it did not).
Again, in 1981, ICL borrowed

, :£200 million in Govemment-
secured loans from its four
major bankers. We believe the
matter of securing these loans
was resolved when STC took
over ICL in August 1984. But if
our comments gave the
impression that ICL is not nOw a
successful company, then we
thank you for putting the record
straight.

e + mc2 = 3"
I have been a frequent is
somewhat irregular reader of
Electronics and Computing
Monthly and recently J
purchased a copy of your new
magazine Computing Age. I
will more than likely continue
to read forthcoming issues
with interest. However, I was
dismayed with the repeated
references to how non-
standard the 3" drive is, and
yet almost within the same
breath the Amstrad's
popuiarity and value for
money were preached.

Apart from the Amstrad, the
Einstein uses 3" disks. The
Einstein, however, goes
without mention. Incidentally
the Einstein also provides disk
swap prompts for those not
fortunate enough to own a
twin disk system.

It may be obvious from the
tone of my letter but I am (you
guessed it) an Einstein owner.
My package of twin disk
machine, monochrome
monitor, printer, 80 column
card, printer cable, Crystal
Basic, BBC B, DR LOGO and
several games represents
pretty good value for money at
£800. Since then I've added
two comms packages, a word
processor (80 column), Pascal
and a database.

Machine specific software
is by no means as visible as
that for the Amstrad but there
is more than I can afford with
more on the way. CP/M
software can also be run and
the video processor's own
16K RAM means that the 64K
CPU RAM is unencumbered.

If there is a fault with my
machine it is that TATUNG

should be writing this, but
then if TATUNG's promotion
was more aggressive they
wouldn't need to write.

One might construe their
silence as the forerunner to a
new machine, which I'm told
is under development.
However, their user magazine
denies its imminent'release as
this will 'only confuse the
market' .

I thank you for your
indulgence and hope you will
find room to print this
monologue/advert. Having
burnt my fingers once with the
MEMOTECH I could be
described as a neurotic about
the possibility, however
remote, of a repeat
performance.
D. J. West
Aylesbury, Bucks.

A singular
standard
I would just like to pOint out a
few inaccuracies in the News
page of your October issue
regarding Amstrad
Computers.

The video chip on the
CPC6128 is in fact the same
as on our earlier machines, the
trusty 6845. Your confusion
seems to arise from the fact
that the machine is supplied
with Digital Research GSX,
the Graphics System
extensions for CP/M. As far as
I know DR do not manufacture
chips!

As for the non-standard 3"
disks, was it really so long ago
that 8" was the recognised
stanaard and that 5114"disks
were regarded with
suspicion? The 3" disk is
certainly our standard and a
great number of standard
CP/M packages are available
now in this format.

Regarding
communications, the terminal
emulator software is supplied
with the PCW8256 and the -

CPS8256 Centronics/RS232
interface is available as an
optional extra. To add the cost
of a modem to the PCW8256
and then compare the price
with an Atari 520ST, which
also would require the
purchase of a modem if
communications facilities
were required, is a little unfair. .
Ken Clark
Amsoft Technical

Whoops! How did that
'Digital Research supplied'
video chip sneak in?!! But as for

3" disk drives, if this becomes a
'de facto industry standard'

-

(and yes we know it's
Amstrad's standard) before
the 3,5" used by Apricot,
portable PC manufacturers too
numerous to mention, as well
as Big Blue too in the near
future, or so it is rumoured, then
we'll eat our hats. PS. What's a
Tantungeinstein?

An even simpler
EPROM blower w
Your reprinting and updating of
the previously published design
for a BBC micro EPROM
programmer prompts me to
write.

First let me say that what I
write is. not intended in any way
as a criticism of the design. That
is concise and complete, and
with the inclusion of a 6v supply
for Vcc, likely to do its job as
well as any device costing
many times more. It is simply
that a do-it-yourselfer, attracted
by the simplicity of the design,
may be interested to know that
it is capable of being simplified
to an even greater extent.

First IC1. This is included to
clean the NPGFC signal. In this
application, glitches caused by
the 2MHz to 1 MHz clock
transition have no effect on the
6821 s. Although it is nice to
clean this line, it is not
necessary.

ICs 2 & 3 may also be
removed from the design as
long as line 10 of the bus
(NPGFC), is connected directly
to pin 23 of IC4, and line 12 of
the bus (NPGFD), is connected
directly to pin 23 of IC5. The
software addresses would have
to be altered as already stated.

The authors pointed out in
their original article that the
transistor switching of Vpp
provided by 01 & 02, is not
strictly necessary.

I'll not pursue these
arguments further for fear that
the circuit will disappear
altogether. Just let me say that I
have been using a programmer
of this modified form for some
time and am completely happy
with it.

A. J. Donald
liford, Essex. IE



Below The equipment: BBC micro Timestep
Receiver, Timestep Interiace Mk2, stereo cassette
recorder, Microvitec monitor: Icom shortwave
receiver ICR70 (for wefax pictures and charts) and

AOR2001 scanning VHF receiver. Right Cloud
. movements in Southern Europe: the view from

METEOSTAT, downloaded to a BBC micro via

Timestep.

Capturing satellite
information and processing
it on a micro isn't as difficult.
as it sounds - in the US
they're all at it. So Robin
Mudge, who built his first
satellite receiver 12 years
ago, took the Timestep
receiver for a trial orbit.

-,

HOOK UP TO SPACE
Twenty five years ago the first pictures
were transmitted back to earth from space.
They came from the TIROS satellite
(Television and Infra-Red Observational
Satellite) built by the US. Since that
moment the work of the meteorologist has
been transformed.

Before, information was strictly second
hand, being sent in from weather stations
located all over the earth's surface, which
took time and always came after the
weather had happened. Today modern
satellites give the meteorologist an almost
instantaneous view of the weather on a
global scale, as it happens. Tune in to the
weather forecast on tv and you're bound to
see one of the hundreds of pictures sent
back to earth every day.

The professionals use very expensive
L equipment costing thousands of pounds

get the best pictures but the equipment
onboard the satellite was designed with
cheap receiving systems in mind.

For years amateurs have been building
receiving stations for weather satellites,
but you did have to be an enthusiast!
Twelve years ago I made one out of a bag
of bits and an old oscilloscope dumped on
my college desk by my tutor, but today if
you have a BBG micro and about £300,
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Upper right The world at your fingertips: Satellite

pictures can be further processed with the BBC.
Right A cloud-free UK from METEOSTAT: the BBC

can be used to correct distortion and adjust the pic-

ture parameters.

Timestep Electronics will supply equip-
ment to enable you to receive and display
weather piCtures in your own home with
little difficulty.

Some background on the satellites
would be useful. There are quite a few of
them looking back at earth but they all fall
into two broad groups. Th~ first group are
polar orbiting. They pass more or less over
the north and south poles, taking about
102 minutes for each revolution. As they go
round, the earth slowly turns underneath,
by about 25.5 degrees for each satellite
revolution, so each time the satellite goes
round, it looks at a different part of the
globe. In this way a complete picture of the
earth is built up in strips, each one slightly
overlapping the last. The satellite takes two
pictures side by side, one by visible light,
the other by infra-red.

As the satellite moves forward a device
called a Scanning Radiometer (basically a "..-
rotating mirror and photo sensitive tube).

- -- -
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scans the earth underneath, building up a
1V picture at 120 lines a minute as a
continuous strip. This is a slow scan 1V
picture, your domestic 1V producing a pic-
ture with 625 lines in 1/25th of a second.
Each scanned line is split into two, one half
for the visible and the other for the infra-red
pictures, and is transmitted back to earth
as an FM radio signal. This is called
Automatic Picture Transmission (APT).
Both the USA and Soviet Union operate
these types of satellite but by far the
easiest to receive on a regular basis is the
American NOAA 9.

DRAWBACKS

There is one disadvantage to this type of
satellite: it only passes anyone place on
earth six times a day, three in the daylight
and three at night (this is because the earth
is rotating below it). Because of the way the
aerial works usually only one or two of
these passes can be received.

To overcome this problem there is a.
second type of weather satellite, the Geo-
stationary type. They are placed above the
equator and rotate at the same speed as
the earth and in the same direction. This
means that they are always' facing the
same point on the earth. There are four of
these satellites covering the whole globe.
The one facing us and which we can
receive is called METEOSAT 2, which
transmits all of the time but instead of pro-
ducing a continuous 'strip' picture it sends
a discrete one made up of 800 lines, at four
lines a second. This satellite uses very
similar APT equipment. But while there are
pictures all the time, there is a snag, for it is
much more difficult to receive and the
aerial costs a lot more.

The Timestep equipment works. with
both of these satellites but the NOAAs are
the easiest and on the BSC micro produce
the best results. The TimeStep outfit
comes as four parts, each one available
separately. The first is an aerial and a
preamp, which looks like an old fashioned
'turnstyle', there being two sets of four ele-
ments mounted one set above the other.
The top set is the actual receiving bit, the

'The interface clock
synchronises itself to the
signal and acts as a
"flywheel" if the picture
fades'

driven elements, and the lower ones reflec-
tors. The aerial has to be mounted looking
up at the sky and above any others like a
radio or 1V aerial. To all intents and pur-
poses it is omnidirectional and should
receive a signal from horizon to horizon
(buildings and other obstacles will limit this
in practice). You can also buy an aerial
preamp that plugs into the down lead,
dramatically improving the signal. The
second and third bits, the receiver and

Equipment info
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Above and below: Tracking and positioning
information for the NOAA9satellite.

interface, are contained in matching
cream, black and anodised aluminium
cases and are supplied with all intercon-
necting leads.

The receiver in its basic form comes with
a crystal to enable it to receive NOAA 9 on
137.62MHz. There are a number of labelled
holes in the front panel including a large
rectangular one on the left hand side.
These are to accept a scanning module
which will allow the automatic scanning
and recording of the entire 137MHz satel-
lite band, giving access to all sorts of satel-
lites.

The interface turns the received APT sig-
nals into a, form acceptable to the com-
puter. The APT signal arrives as an
amplitude modulated 204KHz audio tone
which changes with the brightness of the
picture. This is subjected to comprehen-
sive interference filtering and then turned
into digital values representing brightness
by an analogue to digital converter, the
2Hz line frequency being too fast for the
BBC 's internal ND converter to cope with.

,
'The software turns the
IIC micro into a slow
scan television set with
individually adjustable
picture parameters'

ANTI-FADE

An accurate crystal controlled clock is also
included, supplying either 2Hz or 4Hz
pulses to the computer for the software to
use in the display of the picture. Looking at
the diagram of the received waveform you
can see two large synchronising pulses,
one marking the beginning of a line, the
other splitting the visible and infra-red pic-
tures. Each of these pulses has to be accu-
rately lined up one under the other to pro-
duce a linear picture. It would be possible
to do th is from the signal itself but if it faded
badly the software would be in trouble. The.
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interface clock synchronises itself to the
signal and acts as a 'flywheel' if the signal
fades. This also comes into action if the
signal is recorded and played back
through the interface.

The back of the interface contains
sockets for connection to the receiver and
tape recorder. Two ribbon cables take sig-
nals to the user and printer ports of the
BBC. Both the receiver and interface are
powered from the BBC micro's disk power
socket (a lead is included). This has the
small disadvantage that when recording
signals the micro has to be turned on.

The Mark 2 interface had control
switches for the filtering and black levels,
which supported one stereo tape recorder
and was a little tricky to connect up. This
has changed in the new Mark 3. The filter-
ing is still present, but since experience
proved there was no reason to adjust it (in-
deed it could complicate matters), the filter
switch bank has been replaced by a much
more useful one. It selects the source of
signals from one of two tape recorders or
the receiver itself, which dramatically
simplifies the connection of the system.
There is also a rotary control on the left
hand side to adjust the input level, com-
pensating for different receivers, tape
recorders and variations in the signals
themselves.

Finally the software. This is simplicity
itself to use. Satpic comes as a ROM and is
installed in one of the BBC's sideways
ROM sockets, and a function key guide is
included. Typing 'S calls the software into
action. It defaults to receive pictures from
METEOSAT 2 but by pressing the escape
key a menu is presented.

The software displays pictures in Mode
1 and in four colours, each one represent-
ing a different brightness level. Anyone of
10 combinations can be selected from the
menu. Of course four colours and a resolu-
tion of 320 by 256 pixels doesn't really
show what these satellites really do but it is
still sufficient to produce some good
results.

The software turns the BBC computer
into a slow scan television set controlling
the starting position of the line scan, it's
time base, its pixel rate and the picture
aspect ratio. Parameters for all of these
can be individually adjusted from the
keyboard or selected from a preset range
on the function keys. These include two
options for the NOAA images, the display
of METEOSAT images, and a few other
interesting ones which enable you to
receive weather charts and news pictures.
These are fun but because of the limita-
tions of the BBC micro it is very difficult to
see fine detail on the charts, particularly
some of the text. (You need an extra
shortwave radio for these.)

Because NOAA produces two pictures
side by side one option produces both of
them, the other allows just the visible or the
infra-red to be displayed. That option also
corrects some of the geometric distortion
in the pictures. There is also a zoom facility
for use on METEOSAT pictures, and a
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'As soon as I heard the
PING PING PING of the

satellite signal I turned
the system on and
watched the picture build
up'

record the clock so that the inevitable
changes in tape recorder speed will be self
corrected when it is played back. If it runs
slowly then the' clock runs slowly and so
on. A mono recorder can be used but the
edge of the picture is likely to wiggle about.
Once on tape the signal can be displayed
using the BBC in a number of different
modes.

-
Another. advantage is that the system

can be left to record passes automatically.
The receiver has a SQUELCH control
which activates a tape relay when a strong
signal is received, thus turning the recorder
on and off as satellites pass overhead.

INTERFERENCEfacility that stores the image to disk,
automatically creating file names.

-On~ problem that can creep in is RF inter-
ference-from BBC micros and Microvitec
monitors, although some precautions can
be taken like spraying the inside of the
micro's case (remember to take the circuit
board out!) with zinc paint. A separate
power supply will be available as an option.

Receiving pictures from METEOSAT 2 is
more difficult. A special dish aerial is
needed to receive the signals it transmits
on 1.6Hz. The dish is pointed directly at the
satellite which lies due south and about 25
degrees above the horizon. There must be
nothing obscuring the path of th~ signaL
Timestep supplies a dish and a converter
that changes the 1.6GHz into 137.62 so
that the same receiver can be used. The
dish, whilst cheaper than any other, is still
expensive at £355.

The fact that all the items in this outfit are
available separately is very usefuJ. For
example you don't have to use the Time-
step receiver. Ifyou are really keen, a scan-
ning receiver that covers more frequencies
could be for you. One such is the AR2001 ,
but it must be modified for use with
weather satellites at the time of purchase.
Check other types carefully, for very few
will work properly in this application. A
good short wave radio is also needed for
the other applications; a suitable one
should cost between £400 and £800.
There are plenty of other computer appli-
cations in short wave radio listening to try
out with it.

PROCESSING

Documentation takes the form of a series
of printed sheets, instructions and predic-
tions of when the satellite is due over
Europe. One is particularly useful; called
'Now I've got it all what do,r do with it?' it
outlines the difference between a live
system and a recording one. The recording
one is better because you can process
images a number of ways at leisure. I
couldn't wait though, and as soon as I
heard the characteristic PING PING PING
sound of the satellite signal I turned the
system on and watched the picture build
up in front of my eyes. The passes last for
about 15 minutes, enough to fill two
screens, but apart from storing them on
disk no further processing can be done to
the pictures.

The disk based imaoes can be printed
on a suitable dot matrix printer by using
Computer Concepts' Printmaster. I would
like to see a printer dump routine written
into the Satpic ROM. It shouldn't take
much space.

To set up a recording system it is better
to use a stereo tape recorder. It can be cas-
sette or reel to reel, but whichever you
choose try to find one with a remote start-
stop facility. The satellite is recorded on
one channel and the clock signed from the
interface on the other. It is necessary to

1m
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MORE SPEED
MORE SPACE
Winchester disks used to
be as big as washing
machines and cost the
earth, but the latest
models may herald the
death of the floppy,
writes Mike James.
It's about 10 years since personal com-
puters first became available and in that
time the trend has always been toward

,-
I

I

more performance for less money. At the
start we used audio cassettes (some still
do), then 5114"disks offering BOK of fast reli-
able storage. Over the years the 5V." disk
has been the storage workhorse of the per-
sona� computer world and it has held its
place, getting cheaper and better as each
year passed. First double sided, then
double density, then double tracking have
made the current standard something in
the region of BOOKto 1M per drive. At the
moment manufacturers are working on
sophisticated improvements to 5%" drive
technology and are promising to break the
2M per drive barrier with 3M (Amlyn Corp)

and 3.3M (Drivetec Inc) drives.
While all this has been going on an alter-

native method of providing high storage,
capacities has been getting smaller and
cheaper. Winchester fixed or rigid disks
have been around as long as floppy disks
but initially they were large and very, very.
expensive when compared to the cost of
micro hardware. However, even in the early
days. fixed disks offered storage
capacities of 20M to 50M and sometimes
they proved the only way to solve a storage
problem irrespective of cost or their suita-
bility for use with a microcomputer. All this
is about to change and the current champ-:
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ion disk storage technology stands a good
chance of being dead technology in
another year or two.

WHAT'S A WINCHESTER?

All disk drives utilise the same basic
principles of a spinning disk of magnetic
material and a magnetic read/write head
that can be positioned over any of a
number of concentric tracks. What makes
them different is how fast they spin the
disk, how close they can pack tracks
together and how much data they can
cram into a track. Floppy disk drives are
limited in how fast they can spin a disk by
the construction of the diskette and the
amount of wear generated by the read/
write head. They are also limited in how
closely they can pack tracks by the
mechanical inaccuracies inherent in load-
ing floppy diskettes into a drive. That is, to
guarantee that the head can be positioned
near to the centre of any given track the
tracks have to be wide to allow for diskette
movement. Finally they are limited in how
many bits they can pack into a single track
by the size of dust and dirt particles that
contaminate a typical diskette surface.

The solution to each of these problems is
fairly obvious ifyou think about altering the
nature of the disk and the read/write head.
If you replace the flexible plastic disk and
its jacket by a rigid disk firmly fixed to a
centre spindle within an enclosure that
doesn't touch it then you can spin it very
fast:'" as much as 1a times faster then a
floppy.

Using a rigid disk also solves the prob-
lem of inaccuracies in positioning the read/
write head, as long as you add the extra
condition that the disk is fixed and not
exchangeable. The reason for this is two-
fold: first, because the disk is rigid there is
less chance of mechanical deformation
with use, and second, as it isfixed there is
no need to worry about the problem of try- .
ing to read disks written by other drives
with slightly different track positioning.

The problem of dust particles is solved
simply by making the enclosure hermeti-
cally sealed and filled with clean air; With
these innovations we have solved all of the
problems but one - disk wear due to the
head being in ~ontact with the rapidly

Why use hard disks?
the most obvious reason for waning to use
a Winchester disk is the sheer volume of storage
capacity. How else could you get 10M of online

storage? But there is another reason -
Winchesters are fast. Typically a Winchester will

retrieve a file 10 times faster than a floppy and

this can make a great deal of difference to the

overall speed of an application. In particular If you

are interested in sharing a disk either by way of a

multi-user/multi-tasklng operating system or a

local area network then a Winchester provides

enough storage to make it worth sharing and

enough speed to make access times reasonable.

rotating and comparatively soft surface.
To solve the disk wear problem requires

some inspiration. The most obvious
approach is to lift the head away from the
disk but this places an air gap between the
magnetic material and the head and

'n you design a small,
light head with an
aerodynamic shape, It
will "fty" just above the
surface of the spinning
disk, eliminating wear'

greatly reduces its effectiveness. In other
words, breaking the contact between the
head and the disk means that you need a
stronger magnetic field to magnetise it and
a more sensitive read head and amplifiers
to pick up the magnetic variations. Of
course if you can reduce the air gap to
something very small then you can prob-
ably still make a read/write head that
works, but how do you suspend a head a
few microinches above the surface of a
spinning disk and move it from track to
track? The answer is surprisingly easy -
once you know it!

A disk that is spinning very fast tends to
drag a thin layer of air close to its surface
around with it at almost the same speed as
it is rotating. If you design a small, light
read/write head that has an aerodynamic
shape it can be made to 'fly' just above the
surface of the disk (Figure 1). Flying
heights vary from 800 microinches all the
way down to 12 microinches, which is very
close - by comparison a human hair is
3000 microinches in diameter (Figure 2).

The combination of a rigid disk, a her-
metically sealed enclosure and a flying
head are usually referred to as 'Winches-
ter' technology after the IBM lab that
invented it, although disk dri'jes using
Winchester technology are equally often
referred to as rigid disks, hard disks and
fixed disks.

SPINNING UP
Although Winchester disks use the same
basic magnetic disk technology as flop-
pies they have a distinct behaviour pattern.
The most noticeable thing about any
Winchester disk, especially the large old
fashioned type, is the whining noise from
within. This is sometimes masked by the
louder noise of a fan but it is always there
and it caused by the disk spinning at such
high speeds.

There is no question of running a Win-
chester in start~up mode, like some flop-
pies, as it takes some minutes for a disk to
reach over 3000 revs per minute and as a
consequence all Winchester disks have to
be allowed a 'spin up' time before the com-
puter attempts to use them. In the same
way Winchesters often need a 'spin down'
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Storage rotation track
Drive Mbyte speed density
5W' highpertormancefloppy 1 300rpm 96tpi
5W'Winchester 10 3536rpm 690tpi
3W' Winchester 10 600tpi
time before the computer is switched off. The table (above), will allow you to com-

Spin up and spin down accounts for pare some of the operational characteris-
most of the complicated instructions that tics of the basic drive mechanisms (a 5W'
manufacturers sometimes give for switch- drive is included as a familiar standard).
ing machines that use Winchesters on and In each category you can find drives with a
off - eg, switch the Winchester on first, wait worse or better performance but the ones
until the ready light comes on and then quoted are typical. The figures, are self
switch the computer on. Some avoid this explanatory apart from the final column -
difficulty by including hardware interlocks latency is the average time it takes to find
in the disk controller. The IBM XT avoids any given piece of data.
the spin up problem by taking a few hours Unfortunately Winchester disks are not
off to run a diagnostic program each time all good news. Although the cost of a Win-
you switch on! chester disk drive is quite reasonable

The fact that a Winchester's head flies (around £300 to £400 for 10M), it cannot
above the surface of the disk is the main simply be connected to an existing floppy
reason for the increased storage capacity, disk controller. You need a special Win-
but it is also a source of problems in its own chester disk controller and usually extra
right. Any large vibration or contamination software to add a Winchester disk to a
on the disk surface can cause the head to system.
nose dive or 'crash' onto the disk. (This is Winchester disk controllers perform a
probably the origin of the use of the term similar function to floppy disk controllers
crash in computer jargon.) When a head but with a number of important differences.
crashes in this way the result is usually per- For one thing Winchester disks read and
manent damage to the disk and very often write data at a much higher rate than flop-
the head. pies - roughly 10 times faster - and some

Of course when the disk is switched off older 8 bit micros cannot handle data that
the head must be in contact with the disk's fast. The solution is to use DMA (Direct
surface and as the disk starts to spin there Memory Access) to bypass the need for
is bound to be some rubbing of the head. the CPU to deal with disk data.
To avoid this initial contact damaging

'As well as the 27"areas of the disk where data is stored,
most Winchesters have a special 'head monsters, there are now
parking' area where the head can be left
just before the disk is spun down. This is 5V4" Winchesters, 5V4"
fine and all works well when the computer half-height and amazing
is switched off in an orderly fashion but just. 31L" m."cro dr..ves 'consider the effect of a power cut or even a '/Z
power surge! Winchesters tend to work Once you have a drive and a controller
best if they are installed in one place, never for your machine you still have the problem
moved and never subjected to power of integrating it into your operating system. -
failures. Older operating systems such as CP/M V1

The first Winchester disks were washing couldn't handle anything like 10M in a
machine sized affairs with only modest single drive. Newer operating systems
storage capacities. The same process of such as MS DOS were designed with Win-
refinement that has been at work on the chester disks in mind and adding a high
floppy disk has been working on the Win- capacity disk is just a matter of writing a
chester and the current family of Winches- device driver.
ters still includes 27" diameter monsters, Handling such high capacities is one
but it also includes friendly 5114",5W' half thing but making such a disk easy to use is
height and amazing 3W' micro drives! quite another. E:asy use of 10M and more

supplier machine price capacity 015 notes

Mldwich BSC 850 5M MWFS suitablefor Econet

Midwich BSC POA 10M MWFS suitableforEconet

Midwich BSC POA 20M MWFS suitableforEconet

Apricot F1/F1e 900 10M MSDOS 3W'drive

Microware IBMPC 799 20M MSDOS includesfree fitting

Digitask IBMPC 822 10M MSDOS includespowersupply

Digitask IBMPC
'

1002 20M MSDOS includespowersupply
~
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of storage involves the provision of mul-
tiple directories. The number of files that
you are likely to maintain on a 10M disk
might run into hundreds and a single direc-
tory listing would soon become unwieldy.
The standard answer is to allow the user to
create any number of directories, each of
which might be used to store a small
number of files concerning a particular
application - a spread sheet directory, a
Basic directory, a text processing direc-
tory, etc. Not all disk operating systems
have the ability to handle multiple direc-
tories - MS DOS V1 and BBC DOS do not
to name just two - and integrating a Win-
chester disk with these operating systems
is a little more difficult.

BACKUP

"

Suppose you have a 10M Winchester disk
correctly hooked up to a controller that
works well with your machine and an
operating system that supports it - surely

everything is probfem free? The answer is,
as nearly every Winchester user quickly
discovers, nol The reason is that Win-
chesters are fixed disks - you cannot take

the disk out and. put in a new one. This
means that making a copy of the inform-
ation that you have stored on a Winchester
cannot be done without another high
capacity storage device - and this costs a
lot of money

< Most users settle for copying
important files from the Winchester to a
number of floppy disks. If you have a 1M
floppy then backing up a 10M Winchester
takes 10 disks, a .5M floppy takes 20 disks
and so on. This is such a time consuming
and fiddly exercise that many users fail to
backup often enough - a surprising
number trust their valuable data to luck and
never backup their Winchester.

You can buy cartridge tape backup
devices but these cost around £800 and
they cannot be used for general file opera-
tions - their sole use is backing up the Win-
chester. This is a crazy situation, where a
reasonable backup to a Winchester now
costs more than the Winchester itself! As
Winchesters continue to become cheaper
and .their capacity higher someone has to
come up with a good low cost alternative
backup system sooner or later. (Since it is
fixed, not even another Winchester is a
suitable backup for a Winchester!)

Even though Winchester. disks bring
problems of their own there is no doubt
that they are very attractive propositions.
The 10M 5%" Winchester has virtually
become the standard because of its use in
the IBM PC (upgraded) and the IBM XT.
However the 3W' 10M Winchester cur-
rently looks like a strong contender for the
future standard (see the Apricot MX10).

Winchester disk prices are hovering at
around £1000 for a complete 10M system.
If you look at this as £1 00 per 1 M of storage
this is comparable with floppy prices. It is
not impossible (looking at current raw
hardware prices) that this could come
down to £500 by the end of the year.
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UNK or Compuserve
users will be familar with
the delirious joys of on-
line CBemulators pro-

viding gossip to anonymous
world-wide users - and the
morning-after effect when the
bills come in.

Very sensible of Micronet,
therefore, to up-grade its slow
but cheap Chatline service with
a real-time, multi-channel CB
emulator', part of which will be
open to all Prestel subscribers.

Users will soon be able to
choose from 10 channels, each
with its own theme. Two of the
channels will split the Prestel
page into three or four sectors,
each containing a message,
with auto-refresh of the sectors
to provide an automatic and
continual updating of messages
displayed.

There'll be no archive of ear-
lier material on these auto-
refresh channels, but the
remaining eight - which con-
form to the present page-
oriented Chatline format - will
retain the handy archive feature,
though continuing uncertainties
about legal liability for these
unsupervised areas seems
likely to reduce its size to well
below the present 200 frames.
Users of the paged channels will
still have to press a key for the
next message, although real-
time operation should mean
that there'll always be one ready
and waiting.

Micronet expects one of the
channels to concern itself with
computing topics, and another
with current affairs, but beyond
that they're sitting back and
hoping users themselves willset
a tone for individual channels,

M
icronet subscribers

with the kind of self-policing of with long memories
dissenters already familiar from may recall the Starnet
ordinary Chatline. interactive strategy

Four of the new channels will game that was one of the first
be reserved for Micronet mem- games to go live on the 'net.
bers, with the remaining six - When launched the game was
including an auto-refresh chan- described as having the poten-
nel - being open to all Prestel tial to support 'over 500 simul-
subscribers, probably with a taneous players'. It was also bil-
higher charge attached. led as being 'great fun to play' -

The Chatline up-grade will run' and so it was if players enjoyed
on new software developed by the accessing problems that
Prestel to Micronet specs, and plauged the game. Problems
provides for continuous polling with the software apart, the
of the Pandora messaging game had the potential of being
centre (where all Prestel Email is a popular part of the Micronet
sorted) by the Duke editing service.
computer. Chatline messages Recently it was decided to

Cheap gossip
gets an upgrade

a
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COMMS
NEWS
More gossip, news
and essential
information from our
man in the switching
system.

drawn off Pandora are then
reformatted by Duke and
squirted out to the scattered
Prestel computers for display
on the various channels.

The general access Chatfine
areas (we can reveal) will form
part of the still-secret Buttons
700 project, which Micronet is

'developing to capture the audi-
ence of bored secretaries and
travel agent clerks presently
running up their boss's Prestel
and phone bills on the competi-
tions, quiizes and saucy gossip
provided by IPs like Baric.

Few details of the Buttons
area have yet emerged beyond
the crucial three factors of
Entertainment, Open Access
and Frame Charges, but this
observer will hazard a wild
guess that (a) it will do well, and
(b) its auto-refresh Chatline
channel will instantly become
Adults Only.

Mending the
holes in Starnet

attempt to revive the game and vers, who felt that - whatever
the job of rewriting the software the pressure from BT manage-
was given to Mike Brown, the ment - Prestel should stick to its
technical manager. While Mike original role 'of passive carrier [If
was thinking of how to necessary forcing a retraction.
approach the not inconsider- from Timefame through legal
able task of implementing Star- action) rather than turning into
net, Micronet received a mail- the heavy-handed censor.

'box from one Lawrence Kirby. It Anyway, it seems that'
appeared that Lawrence had grudge-holding Timefame are
been so dissatisfied with the ini- plotting to close their Prestel
tial implementation of the game pages and transfer operations
that he had decided to rewrite to a (still secret) independent
the software - more as an exer- computer network with pseudo- ,

cise in programming than any- scrolling, no subscription or .
thing else. As he developed the computer time charges, and.
software though he reaJised that 65% local call access.
if Micronet were to use his pro- Even if the new network can't
gram they could revive Starnet - generate enough advertising
hence the mailbox. revenue, say our informants,

'According to Mike, 'A lot of Timefame will run at a loss.
'

kids think they are ace program-
STOP PRESS '

,

mers, but when f went down to .
see Lawrence it became As we close for press, Tlmefame

obvio'us that this was, indeed, a have a,nnounced that they may

brilliantly written piece of soft- not withdraw from Prestel, at

ware.' least for the present.

Starnet will be back in action
from November though those
who registered for the early ver-
sion of the game will have to
register again. As an incentive to
players of the game, anyone
who achieves the status of
EMPYR (Emperor) will get all of
their moves free - until that is
they are overthrown and booted
out to start again.

Bulletin boards
for Spectrum

l1
e comms equivalent of

painting pictures on a pin- '
head has arrived in the
form of bulletin board

software for the Spectrum.
The software, by comms

fanatic Nicholas Goodhall,
enables a 48K Spectrum with a
couple of microdrives to store,

R
eliable info reaches us over 100 pages, run response '

that prominent Prestel a.nd closed-user frames, handle,
Information Provider viewdata-style colours and,
Timefame International graphics, and even provide;

is considering saying bye-bye _~ownloadable telesoftware.
to BT. The 1200 baud transmit rate,

Timefame, which' boasts a is up to Prestel standards, but -
'

healthy 1.5 million page acces- thanks to the way each page is
ses per month, has never felt the stored on a separate microdrive :

same about BT since its tem- file - access to individual pages
porary suspension from the can take up to seven seconds.
system for allegedly breaking Software to access these
the IP contract (which forbids Spectrum bulletin boards is
'bringing Prestel into disrepute') downloadable from the Spec- '
with its allegations in the wake tacular area of Micronet, and full
of the Duke of Edinburgh hack details of the system are pro-
that a mole high up in Prestel vided on Nicholas's Gallery
management was providing frames.

'

helpful hints to would-be inter- Half a dozen comms fanatics
lopers. scattered throughout the UK

Timefame was doubtless have already turned themselves
talking out of its RS port on that into Spectrum sysops, includ-
occasion - the DoE hackers ing Nicholas Goodhallhimself.
themselves have assured us But be warned: precious few I
that the carelessness of an callers will be able to access
engineer was the only help they Nicholas's system at local call
got or needed from Preste!. rates. His home, on the Isle of

~
Nevertheless, the affair still left a Lewes, is closer to Stockholm j

. j

nasty taste with many obser- than to London!

Top IP considers
quitting Prestel



MICRO
VIEWDATA
Local databases using
viewdata technology and
the BBC micro graduate
from the classroom. Ian
Burley looks at the new
Micro Viewdata system.

'Videotex' is computer jargon referring to
special forms of computer databases:
namely 'teletext' and 'Viewdata' systems.
Teletext is transmitted via spare television
broadcast scan lines and is decoded and
displayed on modified teletext TVs. Fea-

\

tured on the UK's teletext system are the
BBC's Ceefax and ITV's Oracle services.
Viewdata is superficially similar to'teletext:
both use practically the same full colour 40
column alpha/mosaic character displays,
and it's very easy to confuse the two at a
glance.

A fundamental difference between view-
data and teletext is that the latter is only
capable of displaying information whereas
viewdata is interactive. As well as being
able to read pages of information, view-
data users may also send and receive
messages or even edit pages. Viewdata is
two-way! '

British Telecom's Prestel system is the
UK's major national viewdata network and
offers around 350,000 pages split into
many independently run Information Pro-
viders (IPs), eg, Micronet 800, which caters
for microcomputer users, and Citiservice,
which serves the Stock Exchange/banking
community.

'

Until recently, the only viewdata systems
to be found were quite large affairs running
on mini or mainframe computers and only
accessible if you had an account and
password with a suitable terminal and
modem to access the system via tele-
phone.

LOCAL BULLETINS

BI

,The advent of small but powerful com-
puters like the BBC micro with low cost
auto answering modems suddenly opened
up new possibilities for 'mini' viewdata
systems. Small single line 'local' viewdata
bulletin boards are now popping up all over
the place.

,Educational and training based estab-

lishments like ITECs (Information Tech-
nology Centres) and the MEP (Microelec-
tronics in Education Programme) dabbled
with useful, if rather limited, teletext
emulated database programs for use in
class rooms' - with the MEP's 'Edfax'
system a popular choice.

Not satisfied with the limitations of the
teletext based Edfax system, the MEP has
developed its own 'Mini Prestel' viewdata
system designed mainly for school chil-
dren and their teachers to design, build
and edit their own structured databases in
the class room. The final result - Micro
Viewdata - is now marketed in conjunction
with the MEP, by Tecmedia. Along with the
Micro Viewdata package, Tecmedia also
supplies an optional online viewdata termi-
nal emulator, originally designed to CET
(Council for Educational Technology) and
Prestel Education specifications.

'Micro Viewdata is modelled closely on
the pukka Prestel system. Page layout can
be identical to those on Prestel and frames
can be grabbed from Prestel or other on-
line viewdata systems and stored in a
'jotter' file. Frames stored in a jotter can be
conveniently incorporated into a local
database using Micro Viewdata.

Just like Prestel, pages created can have
numbered routes (0 to 9) to other specified
pages. This powerful feature enables a
comprehensive database design to be
planned, with frame routing often becom-
ing a task requiring much skill to
accomplish an elegant database layout.

Micro Viewdata incorporates a sophisti-
cated frame editor featuring all the usual
editing facilities (rather like a wordproces-
sor) such asinserttoverwrite, graphics,
double height, concealed characters, etc.
On top of this, a windowing 'cut and paste'
facility enables chunks of text or graphics
to be moved around the current frame
being edited or even to another frame
entirely.

OPTIONS

Several levels of menu options are at the
heart of Micro Viewdata. Booting the disk
in normal BBC fashion (Shift & Break)
brings up a drive selection prompt (drives
in use between 0 and 3) then ,the main
menu appears. A demo database acting as
a viewdata tutorial is supplied and can be
accessed by selecting option 1. Otherwise

SettIng up local Viewdata: Top, a ready-made

example of an Introductory screen. Centre, a

user-defined menu. Above, The Micro

Viewdata menu.

I
'Frames can be grabbed
from Prestel or other
on-line viewdata systems
and stored in a jotter file'

a new database can be created after key-
ing 4.

The user is asked the maximum number
of frames the database must hold. Up to 85
frames can be stored on a 40 track single
sided disk. A pair of 80 track double sided
drives can hold 760 frames. I don't see any
reason why most double density disk
systems shouldn't increase the maximum
frame capacity to well over 1000! Each
frame, with 'frame table' routing data, is
stored in a random access file created
once the number of frames required has

COMPUTING AGE NOVEMBER 1985



been entered. Therefore there are no Acorn
DFS 31 file limitation problems although
initialising a large file (100 frames or more)
will take several minutes as the disk drive
chugs away!

After creating a new database, all you
have is an empty shell waiting for frames to
be designed, entered and routed together.
Selecting option 2 from the main menu
produces the Editor menu. Firstly, the right
database must be selected via option 5.
Sefore it can be edited, a frame must be
created (option 2). A page number is
requested and if it's a previously unused
page, the 'a' frame (eg 8001154a) of that
page defaults to edit.

Though in some ways the most impres-
sive part of Micro Viewdata, the frame
editor also has some idiosyncracies,
especially for experienced viewdata
editors. There is no option to enter normal
viewdata escape codes to get at colour
and graphics. Everything is controlled by
the SSC's function keys. A beginner would
find no problem with this but I certainly
found it difficult to use compared to other
SSC viewdata editing packages. ,

A coloured function key prompt strip is
supplied and on-screen status lines at the
top and bottom of the screen keep the user
well informed. The cursor position, charac-
ter at the cursor, state of text/graphic
toggle, insert/overwrite toggie, graphic
pixel mosaic shape are ~hown. As with
most other editing packages, graphic pixel
blocks can be shaped by pressing keys in
the Q,W,A,S,Z,X block with 'F to enter the
chosen graphics character.

CUT AND PASTE

Rare, if not unique, in a budget priced view-
data editing package is the windowed 'cut
and paste' facility. Marking the top left and
bottom right corners of a rectangle on the
frame being edited creates a window
which can be highlighted and, if needed,
stored in a buffer. The highlighted window
can then either be moved or duplicated to
a different part of the screen or held over to
be positioned on another frame. An
extremely handy facility! Unfortunately,
triple height (or even quadruple height as
offered in some editors), another useful
feature, isn't implemented.

After a frame has been completed,
required routes or 'links' to other frames

Data
Micro Viewdata

Supplied for BBC micro by Tecmedia Ltd, 5

Granby Street, Loughborough LE11 30U, on 40 or

80' track disk. Price £32.06 inc. p&p and VAT
(£21.64 after educational discount).

Prestel Education Viewdata Terminal
Emulator
Supplied for BBC micro by Prestel Education,

Telephone House, Temple Avenue, London EC1,

on 40 or 80 track disk or ROM. Price £19.95:
..
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can be incorporated as part of the frame-
save process. This involves filling the
'frame table'. If you leave an option to
press key 5 to look at page 8000201 , entry
5 in the frame table (unseen by readers)
must have page 8000201 entered. A strict
routing option is provided, whereby all the
routes on a certain page are automatically
set to that page's own number plus one for
route 1 , plus two for route 2, etc.

Sack at the main menu is the option (No.
1) to display viewdata pages. If a page zero
exists then the display will start from there.
As with Prestel etc, you can go directly to
known pages by keying '<framenum-

I
'Unique in a budget priced
viewdata editing package
is a windowed cut and
paste facility'

.

ber># from any page. Otherwise you can
simply. follow the numbered routing as the
database editor has mapped it out. Just
key the digit to where you want to go. The
back-arrow key will retrace your steps as
far as the last three frames.

Certain pages have special functions.
Page 99 is designated to a jotter file if
present. A jotter file is a mini database of its
own with temporarily stored frames (usu-
ally a maximum of five) which have been
'jotted' down from another database either
on or off-line. As jotter files are in the
correct FIF (File Interchange Format), they
can be treated as a branch of the currently
selected database. A jotter file can also be
copied to a database and routed very
easily.

Page 910 is the universal entry page to
the frame editor.

Page 950 selects the on-line viewdata
terminal ifpresent. -

Page 952 lists all frames in the database.
Page 90 exits the program (equivalent of

logging off).

CAROUSEL

Another feature of Micro Viewdata is a
timed carousel display program. A series
of frames can be selected by page number
and each can be set to stay on view for a
number of seconds. E"tering '960 from

accessing the database invokes the
carousel - a useful automatic tour of
specific parts of a database for special
occasions, exhibitions, etc.

Supplied separately by Prestel Educa-
tion, but usable as a Micro Viewdata
module, the on-line terminal emulator is
one of the best currently available for the
SSC. It is produced by Softmachinery and
is a development from a line of famous
implementations (Micronet Version 4,
Acorn Prestel ROM, Tandata Tango, etc).
Main addition to this version is the loadl
save jotter facility for transferring captured
frames to a local database via the FIF for-
mat.

Softmachinery's Prestel terminal is
excellent for a number of reasons including
frame: tagging (the ability to remember
selected frame numbers and recall them
when needed), an excellent on or offline
mailbox or frame editor, send frame facility
(screens can be loaded from disk and sent
character by character - at 75 baud - to
the message or other frame being edited),
excellent on-screen help menus, and
extensive configuration modifications pos-
sibilities - which are extremely well
documented.

Although Tecmedia mentions that an
econetted version of Micro Viewdata is
under trial, it would have to be extremely
good to match rival Communitel's estab-
lished up-market (and much pricier)
systems. Indeed there are signs that co-
operation between the two might bring
product rationalisation, with Tecmedia
going for the classroom and expanding
home markets, and Communitel the larger
'host' (modem connected) dial up and
econetted systems.

. Tecmedia's Micro Viewdata system is a fine database, package 'for schools and similar
,
: environments.

"
, ,

:' ':'
,:

"

.

:', Tecmedia say It is suitable for children as young as nine years:; a nine year old wouldn't',
find it easy to do,much editing, but would be capable 'of. finding his or her way around a

:.. 'database after a short while. ,,: , :;', ,"

". Older children and adults should find the systemfascinating to use, especially for set pro-
, , jects and so on.;.. actually managing to' deslgn:and 'conStruct a sizeable database with

" :goOOrouting anddesigncanbevery,sa~~fylng!
"

,,:
'

,'. :Micro Viewdata's frame editor; is:on~ ~fHh~;m~sti:omprehensive I've seen, despite Its

: ,,': 'non-standard commands: :rtJe,~~rand pj~ste ,fa,cilitymakes all the difference!
,; :', :'The PresteEEducation Te(minal.Emulatoriis, excellentin Its own right. , , .

:; i
-:'

i Reviewlng'sottWare'like Micro Yiewdata lust re,i!1fofCeS, rnyJeeljng that I was at school 1 0

WW¥?~~~9?jear!~!;:;;H:Ui i:!, i:;;;T;:':";
,

'
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Reluctant to spend rare
summer days glued to a
terminal, Clive
Williamson persuaded a
portable to talk to his
BBC micro, and headed
for the Great Outdoors.

Some lap-held micros can be picked up at
very reasonable prices, and I decided to .
concentrate on two models: the Tandy
TRS80 Model 100 and the NEC PC-8201 A.
The two are very similar. being based on
the same basic design by Kyocera. Both
machines are light. weighing in the region
of 4.5 Ibs with batteries, and have large
easily-read 40 column LCD displays. Both
also have simple but effective text proces-
sing software built in, as well as terminal
software which enables ASCII files to be
sent to a modem or another micro via their
RS232 ports.

All that was required to make the project
work was a suitable cable to run from the
chosen portable to my BBC B at home, and
some software at the BBC end to accept
incoming text. Ultimate flexibility required
the system to work in both directions, so
that text files could also be passed back
from the BBG micro to the portable for
further work 'in the field'.

COMPUTING ON THE MOVE

The more expensive portables now offer
large memory capacity, 80 column dis-
plays, and the ability to run standard soft-
ware like Wordstar, but the highly cost-

.~

~
;

~

.~

':,',

",

PHOTO RAlPH 'MlUAMSON

A PORTABLE BBC

I

effective Tandy and NEC models are
lighter and simpler in operiition albeit with
a reduced memory capacity. In addition to
the Text processor and terminal software,
both machines have Basic built in,and the
Tandy has extra schedule planner and
address database software. All these pro-
grams are permanently fitted in ROM, tak-
ing the minimum of space and fuss. The
NEC has slightly cheaper memory
upgrades than the Tandy, and the added
option of battery-backed RAM packs for
extra data storage. -

I chose the NEC for the field trial, and a
whole range of possibilities immediately
opened up - writing on the London Under-

'I!'

ground on the way to appointments, and
nearer home, in Kew Gardens to work
there in peace and quiet at the first sign of
sunshine. The 40 character screen was
easily legible in strong light, by virtue of a
thumb-wheel control on the side of the
machine to adjust the display for different
viewing angles. Being an LCD display,
there was no flicker, and no unhealthy ion

. stream either. The full-sized keyboard had
a slightly limp action (rather like the
Electron's) on both models, although this
presented no real problem in practice - if
anything it reduced my mis-keying. A nice
touch on the NEC keyboard' is a small
raised pip on the F and J 'home' keys for

touch typing. One reason for choosing the
NEC machine was that its key layout is very
similar to that of the BBC micro.

Battery life using Mallory Duracells was
about 18 hours of intermittent use with a
32K machine, and as a cheap mains adap.
tor is available, there was no need to waste
battery power when using the machine
back at base. A possible use for a portable
of this type would be to take notes at meet-
ings and conferences, but a fast typist
would probably run out of memory quite
soon - the machine's operating system
takes about 4K of RAM, leaving 28K on the.
32K version, enough for about 4000 words..'

.

(Data can be saved to a cassette recorder,
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at any time though.) When the machine is
switched off, the RAM contents are main-
tained by trickle-charged NiCAD cells fed
from the main batteries. According to the
manufacturers' specification, a 16K RAM
model will sustain memory for 'up to 30
days', but this Is considerably reduced on
a 32K machine.

TRANSFERRING TEXT

Once the machine's memory was full or the
work at hand was finished, there were
three alternatives. Away from base, the
text could be saved on a standard cassette
recorder using the built-in 1500 baud cas-

. sette interface, or files could be sent or
stored on electronic mail using a modem or
acoustic coupler and a telephone call.
When working in the garden or near to
home, I hooked up to the SSC Micro for a
file transfer. Using the lead and software
described below, completed text files
could be 'spooled' from the portable to the
Beeb, ready to be finely edited, formatted
and printed using the View word processor
(Wordwise Plus will also do the job). The
software and cable details given here are
for the SSC system, but a similar setup
should work for any other computer with
an RS232 compatible interface and suit-
able terminal software.

Steve Lowry's 'mini-terminal' software
for the SSC (given belaw) transmits or
receives text files as a stream of ASCII

.
characters. In the incoming mode they are

I

'All the software Is
permanently fitted in
ROM, taking the minimum
of space an fuss'

'SPOOLed to a disk file, from where they
/can be pulled into VIEW using the READ

command, and subsequently worked on.
This is quite straightforward, but to make
text ready for transfer in the opposite direc-
tion, a little more juggling is required. First
prepare a version of the text using a 40
character ruler, so that it will fit the port-
able's screen exactly. Then set LM,HM,
TM,FM and SM all to 0, and delete any
headers and footers. Save a copy of this
new file onto disk (being sure to give it a
new file-name: we will call the file TEXT).
Next, the TEXT file has to be re-saved to
disk using 'SPOOL, to create the neces-
sary ASCII file as follows:

'SPOOL NEWFILE
SCREEN TEXT
'SPOOL

We could send NEWFILE through the mini-
terminal software at this st~ge, but files
spooled from VIEW contain a lot of
unwanted material - carriage returns, the
VIEW command page header and so on -
so the best thing is to tidy the file up as fol-
.Iows. Type NEW to empty the memory,
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L8ft The Tandy TAS80 Model 1 00 and NEC

PC-8201A.

then use the command READ NEWFILEto
re-Ioad the text. Use the DELETE LINE
function key to delete any unwanted
material, then use the SAVE command to
save the file under same name. The file is
then ready for transmission. Running the
mini-terminal software in the send option,
you will be asked for the name of the file to
be 'EXECed to the lap-held machine and
the ASCII stream will be sent via the RS232
interface.

,,
"CONNECT PINS (' //

6 & 2 TOGETHER~'

aac MICRO 6 PIN DOMINO TANDY. 26 WAY D TYPE

Figure 1. Serial connection between BBC and Tandy.

REFINING THE SYSTEM third alternative is COMMST AR from Pace
(£34.00) which also includes the ability to

.Users who already own terminal software access Prestel-type databases. All three
for their SSC micros don't need to key in .are sold as plug-in ROMs for the sac.
our mini-terminal program. They will be Improvements can be made at the other
able to carry out data transfers with their end of the set-up. Various text formatters
chosen lap-held micro simply by making are around for both the NEC and Tandy
up the RS232 cable, and using 300/300 \/ machines, but these are mainly helpful
Saud operation to match the terminal, when you have. to print directly from the
modes normally set on the portables. Soft- portable rather than formatting ar,ld print-
ware such as Computer Concepts TERMI ing out from a larger machine back at base.
II(£33.35) or COMMUNICATOR (£69.00) is What could be handy though, is a utility
perfect for the task, as both have very easy from Microtime International Ltd called T-
control over sending and receiving files VIEW 80. This can convert the usual 40
using the SSC micro's function keys. A characte~ display of the NEC or Tandy to

i
I

I

~
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'The IIC terminal
software transmits or
receives files as a stream
of ASCIIcharacters'

show a 60 character-wide window on 80
column text. It would be useful if text has to
be laid out specifically for an 80 column
print-out. One snag is that squashing the
extra characters onto the screen does
decrease legibility. T-VIEW 80 is supplied
on cassette for around £35. An extra which
may appeal to NEC users is their 32K bat-
tery-backed RAM cartridges, which plug
into the left hand side of the PC-8201.
These are extremely useful, but expensive
at £195 each, plus VAT.

D

LIST 628 DEFPftOCwtn,YDU28,',23,39,8,ENDPROC
I'

..,DE 7 63e DEFPROC.M8C
"28 ~..tup 64. ~XI~,8

3e PROCcholc. 65e PROCMin.CL8.*.
48 PROCc 66e PROCcI ,IIOO2.
5f REPEAT UNTIL' 678 PRINTTA8112,21"EXEC ~ 88CM.Fe-F
be , NfU.
7. END 68e VDU26.PRINTTAB14,41 '"Prep tBe DEFPROC8etup . end to ..ec.l M, TABI4,~I'"Tt£Nhit '.98 ON ERROR 1JOT088e p..,.'

"I" *DISC 6M ~key
11. S-FALSE 7.. PROCMin.CL8
128 DIM cll 4. 718 PROCcltl"*EXEC .+ CHR834+ F8+CHRt3
138 ":U8 4+ CHR8131
14. 8KEY& 1M 728 PROCchalc.
1M *1CEY1 I" 738 PROCwtnlbe 8t<EV9 1M 748 ENDPROC
17. 8FX2,2 75e DEFPROCepooI
lB. *FX7,3 768 *FXI~,.
198 ":X8,3 77. S-~
2M -,>yt~4 7se PROCcI....
21.o.dl-c.f'FF7 798 PRINTTABU2,21.SPOQL TO 88C DISC.,
22. o ch~EE Fe-FNfll.23. DIM -.nd I" see \/0026

"

24. DIM... 1 81. PRINTTABI4,4)Fe,. I. now ...ady for
~ DIM Y 1 input."
2be DIM t I 828 PRINTTABI4,SI,.Th. t. end tthou
27. PROC..- Id now .end t_tM
2&e ENDPROC 83e PRINTTABI4,6".Hlt'f9' ""en thl.

'298 DEFPROCk.y .end' I. c08plet.M
3.. 6OUNDI,-IS,2M,2 848 PROCcIII..SPOQL" + CHR834+ F.+CHRe
,II. REPEAT UNTIL INl:EVC-99) 34+ CHR8131
328 REPEAT UNTIL NOT ClNKEV C-9'!') 1 o:se PROC."'n338 ENDPROC 86. ENDPROC
34. DEFPROCcllCAel 87. DEFPROCCl \/DU28,3,6,39,2,CL8.\/D
3M ecU-Ae,XXoodl,VX-C:U DI~,CALL U26.ENDPROC

"
oecU 88. PROCcl YDU28,4,6,39,4

3be ENDPROC 8ge IF ERR-17 Tt£N RUN
378 DEFPROCcholc. 9.. "REPORT,PRINTM-

p apac...PROCk.
3se PROCcl y.CLOSE'., RUN
398 FORTXooI TO 4,PRINTTA8C8,TX) ',\/DUI3 91e DEFFNfll.

2, 1~7, 13~.IEXT 928 PRINTTABI4,41.Pl..- enter the fli488PROCUn.C.1 . n- ,',
41. PRINTTAB 11., 21 MASCI I TEXT SPOOLERM 938 REPEAT
42. PRINTTABC3,31.Pr...,M,TABC4,4).f., 94. 6OUNDI,-12,1ge,2

To lo.d a fll. to the BBC .lc..oM, TABC4, 958 \/DU2B,4,6,39,6,INPUT."Fe
~)"fl.To .end a fll. f..oe the SBC .Ic..o" 96. UNTIL LENIFe)(>.

43. PRINTTA814,6IMf9.To '.top' .lth... 97. -Fe
af the abo 98. DEFPROCc:I....

44. PROClln.C61 99. IF S-TRUE THEN *SPOOL
4S8 PROCwin 1888 IF S-FALSE THEN CLOSE"
46. ENDPROC 1.1. PROCChoic.
47. DEFPROCc 1.2& ENDPROC
4se REPEAT 1&38 1IEFPROCa.-
498 REPEAT 1&4& FOR IXoo& TO 2 STEP 2
~ IF AD\IALC-1I > . ANDAD\lALC-31 1- Px--.nd>& THEN?y-GET,CALL .end I.H [OPT IX~I. *FX2, I 1.7. LOA Y
152. IF AD\IALC-21THEN?v-GET,CALL u~se JaRfilt...

sc 1- TAV,STA t
~. *FX2,2 11.. JaR a ch
~8 UNTIL INlCEVC-331 ORINlCEVC-114 I1te LDA4l138,LDX82

IORINKEYI-I281 1128 JaR-'>yt.
~se IFINKEVI-33) THEN PROCspool 1138 LDY t
568 IFINKEVC-114) Tt£N PROCeMec 114. ~Y 813.BNEok,LDV818.JSRoebyt..L
~7. IFINKEV(-I28J THEN PROCclo.. DA81&,J8R o ch,.ok
sa. UNTIL 8 11M RTS
S9& ENDPROC I tH .1Ie"'"6.. DEFPROClln.CWXI,PRINTTASC',WX).FOR 1178 LOA...

tX-' T039.\/DU25S.NEXT 11&8 J8Rftlt...
618 ENDPROC 11M J8R o ch

1278 0IP89, BIE..RTB... 12M CMP4I13.BlEak2,LDA4lI&,JlIRDsordu.
1288 LDX loop.8TX t ok2
1291 OIP t,BlEf.LDA832.RTS..f 121.
1388 INX,CPX '32,BlEI00p,RTS 122.
131. RTS 1238
1328 J 124'
1338 IEXT IX

I~'134. ENDPROc 1268
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A LESSON IN
SYNTAX

Everybody uses Basic,
however much the
machine code prodigies
,may protest. So for the
fallible multitude Warren
Lake has compiled a
simple guide to
interpreting syntax errors
in five common dialects.
One of the first lessons ~amt when using a
computer is that whilst the machine may
well be infallible, the programmer is most
definitely not. Whether we type in listings
from a magazine, write our own programs
or simply run commercial software, one
thing is certain. At some time an error or

'bug' will materialise. Its effect may vary. If
you're lucky it will be instantly identifiable
causing the program to crash or something
similarly spectacular. If you're unlucky, it
may remain hidden for a considerable
period of time subtley corrupting inform-
ation stored within the computer.

Whatever a bug's effect, once dis-
covered its a good idea to track down the
offending line or lines of code and, if pos-
sible, correct them. Here we assume that
programs are written in Basic and as a con-
sequence may be corrected.

Syntax errors are picked up by the com-
puter's built-in interpreter either as com-
mands are typed in or when a program is
run. In general a message will appear on
screen detailing the type of error along with
a line number (where appropriate) indicat-
ing the point at which the program ceased
execution.

This 'self-diagnosis' by the computer is
useful in so far as it tells the user what to
look for and where to look. Unfortunately,
as error messages are inteded to cater for
all circumstances they tend to be
generallsed and often ambiguous. Further-
more in many instances the line number
reported and exact location of the offend-
ing statement do not coincide. As a con-
sequence the user is called upon to take up
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where the computer leaves off and con-
duct his or her own investigation.

Before we examine some of the harder
syntax errors to crack it's worth noting that
most dialects of Basic (on the QL, version
JS only) permit errors to be trapped with
expressions such as:

ON ERROR GOTO
GOSUB WHEN ERROR

Here, when an error occurs, instead of
crashing the program can be made to run a
special routine. Typically these routines
will either request that the user alter data
input to the program or if the error is fatal,
dump the contents of memory to a file so
that the programmer may analyse and
recover any data lost. However, whilst
error trapping is useful on its own it usually
only forestalls the inevitable.

OUT OF DATA
QL EOF
BBC Out of DATA

Amstrad DATA exhausted

CBM 64 OUT OF DATA

MBasic OUT OF DATA

Here a program will crash at a line that
attempts to READ in more information than
has been included elsewhere within the
program. To correct this, first check that a
"RESTORE IineJ1o" command precedes
the routine to READ the information in. This'
tells the computer which line within the
program contains the start of the chunk of
a DATA to be READ in. Omitting the com-
mand may result in a program either read-
ing the wrong DATA altogether or else
looking for DATA where none exists.

If the error persists then the most likely
cause will be the omission of one or more
DATA items from the group of statements
pointed to by the RESTORE command. As
most routines that READ data are loops the
correct number of items can easily be cal-
culated by multiplying the number of items
READ in a single pass by the number of
times the routine loops. This should be
compared with the number of items
separated by commas contained within a
group of DATA statements. Of course, if it
transpires that there is no omission, then
the READ routine itself should be amended

and number of times it loops reduced.

END OF RLE
QL EOF

BBC Eof
Amstrad EOFmet
CBM64 Recor~ not present
MBasic Input past end

Similar to the previous error, the END OF
FILE error arises from an attempt to read in
more information than is in fact available.
The distinction here is that the information
comes from outside the program. For
example from a file in memory or even from
a program on another computer.

L
The first step here is obvious, that is to

check the routine that reads in the inform-
ation. One of the best ways of doing this is
to compare it with the routine that writes it
in the first place. One should parallel the
other sothat what goes out comes back in.
If this fails to uncover anything then it may
well be that the file containing the inform-
ation has been subtleycorrupted. If this is
the case then a complicated program

.J

.j
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is made to access more items than have
been allowed for - ie the nth+1 item in an
array DIMensioned to hold n items. The
cure for this error is quite simply to locate
the appropriate DIM statement and amend
it so that the array will hold more items.

NB: If you have a QL - this error will also
occur where an attempt has been made to
PRINT an item whose X and Y co-ordinates
lie beyond the bounds of a window. This
may be corrected either by redefining the
Character size so that it is smaller or
increasing the size of the window.

OUTOF MEMORY
OL Out of memory

FUNenON CALLS BBC Out of memory
OL Bad name Too many GOSUBs/FORslREPEATs
BBC Nosuch FN/PROC Amstrad Memory full
Amstrad Unknown user function CBM64 Out of memory
CBM64 UNDEF'DFUNCTION MBasic Out'Of memory
MBasic Illegalfunctioncall The out of memory error cannot be trapped

A very common (and thankfully very easily and occurs when a program has used up
remedied) error is to fail to call a procedure the limited amount of RAM memory avail-
or function by its proper name. For able to run applications programs. The
example, it is not uncommon to find that amount used by a program includes not
you have defined a procedure elsewhere only the program lines themselves but any
within the program with name 'initialise' yet space, reserved by the program during
at the point where the error is reported execution either to store information (vari-
have called it with 'initialize'. ables, strings and arrays), manage external

NONEXISTENTVARIABLE devices (buffers) or simply monitor the flow
.. of control (heaps & stacks).

OL ErrorInexp~esslon One cure for this error is to rewrite the
BBC Nosuch vanable program, optimising it so that the memory
Amstrad Syntaxerror overheads are reduced. The most effective
eBM64 Syntax f d

.
th" t h k h fl f

MB' Syntax error way 0 olng ISIS 0 C ec eac oa Ing
aSlc point variable or array type to see whether

Another classic error is to fail to assign (ie it may be replaced by its integer equivalent.
a+1, c+a etc) a value or string to a vari- For example, using DIM array%(1000)
able, or forget to DIMension an array. As instead of DIM array(1000) uses half as
such items come into existence only when much memory. Obviously this may only be ,

these operations have taken place this is done when the intention is to store only!
tantamount to omitting them altogether. whole numbers within a specific range (ie
Typically this error occurs in a line where -/+32768).
the variable or array name has been mis- Another way of reducing overheads is to
spelt. To correct it the user will have to see whether it is possible to re-use existing
backtrack through the listing to determine variables or arrays rather than create new
whether assignment or DIMensioning did. .ones. This. can only be done where the
in fact take place and ifso, what the correct' computer does not access one of the two
spelling should be. data structures at the same time.

In extremes it may be necessary to
rethink the program altogether either by
constructing shorter and more efficient
algorithms so that it comprises less lines of
code, or by splitting it into two or more
separate programs which are then
"daisychained together". The latter as an
option is to be preferred but will only -work
on a computer where the data space is not
automatically CLEARed when a new pro-
gram is run.

So far we have assumed that a program
runs "out of memory" because it is ineffi-
ciently programmed as opposed to intrin-
sically faulty. This, however, may not be
the case. As already mentioned, space is
set aside to control the flow of a program.
If this flow is uncontrolled then memory
may be eaten away very quickly. This situa-
tion usually occurs in programs where sub-
routines and procedures call themselves.
In other words where recursion is
employed.

known as "patch" may be required to
rebuild the file.

Where information is transmitted from a
remote source it is often not possible to
anticipate exactly how much of it there will
be. For this reason most Basics permit the
EOF error to be trapped so that the pro-
gram will not crash reading a file of indeter-
minate length:

OL IFEOF(£channel) THENEXITloop
BBC REPEATUNTILEOF£(channel)
CBM64 Not applicable
Amstrad WHILEEOF+O
MBasic Bad record number

.-
l:-~:,,

Where a line contains references to more
than a single variable or array the offending
one may be identified by PRINTing the
contents of each to screen immediately
after the error has been reported and
before the computer flushes the con\ents
of the programs data area.

OUTOf RANGE
OL Out of range
BBC Subscript
Amstrad Subscript out of range'
eBM 64 Bad subscript
MBasic Subscript out of range

When an array is DIMensioned, the pro-
grammer will specify how many items he
wishes to store in it and, where strings are
concerned, what the maximum size of
each item will be. The computer then
reserves the requisite amount of memory
to accommodate this data structure. An
out of range error occurs when an attempt

''':'''''::''):;';''';;'''''-':;''-
I ~ I .

Every time a procedure or subroutine is
called the computer makes a note in a part

"of memory - known as the stack - of'tne- ';
point to which it will return when it encoun-
ters the end of the procedure or sub-
routine. If, say, a GOTO is used to jump out '
before this end is ever reached, then the"
computer continues to store information:
indefinitely. If procedures and subroutines "

are repeatedly called and never ended the
stack will gradually fill up until it overflows.
This situation is exacerbated if variables
are declared LOCAL to a procedure as
space will also be reserved for them until
the procedure ends.'~

Even, if you have a BSC which specifi-
cally reports this error, tracking down the
offending procedure is difficult as the flow
of control in a recursive program is seldom,
easy to follow. A simple way of monitoring
its progress is to place a counter at the
start of each procedure and one at its end,
ie:

DEF PROC module1

start = start + 1

"

,

.
finish=finish+1

END PROe module1

When the program crashes simply com- ,
pare the values of the two Gounters. If a
large discrepancy is found thEt) the offend-
ing procedure will have been identified.

~~~
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TV special effects have
come a long way since
Fireball ILS. Alan Pipes
went backstage to find
out how such classics as
the Channel 4 logo are
constructed. Naturally he
found a computer behind
the clapperboard.
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A COM PUTER IS ED
KALEIDOSCOPE

fa

The most whizzy TV special effects used to
be 'all done with mirrors' - literally, the

BBC's globe was until only recently a real
one, turned by an electric motor, in front of
a distorting mirror, watched by a simple
camera - or, like the kaleidoscopic images

behind the credits for Doctor Who, ani-
mated by moving a slit over artwork while a
rostrum camera zooms in with its shutter
open. Now it's all done with computer
graphics.

It seems you can do virtually anything
with computer graphics. From simple line
animations in glowing green and 'inbet-
weening' - where a drawing breaks up into
short lines and, reassembles into some-
thing completely different - computer
graphics has moved forward relentlessly
over the past few years to cover everyth ing
from character generation to photographi-
cally real 3D animation.

There is a new breed of artist/program-
mer sitting often through the night at the
keyboards of black boxes with names like
Dubner, Quantel, Ampex and Bosch, mak-
ing pop promos snappier than the last,
station idents more hi-tech.

Never before have designers and art
directors had more power and flexibility at
their fingertips to fuel their imaginations.
And imagination is getting to be a precious
resource as computer graphics become
commonplace, insidiously presenting the
viewer with an expanded visual vocabulary
that would have astounded even the
surrealist painters of the 1930s.

Pioneers of computer graphics for the
media in this country are people like John
Vince of Middlesex Polytechnic and John
Lansdown of System Simulation who
would take time off (Vince is an engineer,
Lansdown an architect) to program sequ-
ences for TV commercials. These were
usually line drawings produced on paper or
animation cells by a pen plotter, and used
as a guide, rather than final artwork, for a
human animator who would trace, colour
in and combine them with live action film
manually. Another founding father of com-
puter animation is Alan Kitching with his
software package Antics.

Vince developed his own software called
Picaso, which is a rather tortuous acronym
that stands for picture computer

algorithms subroutine oriente(:. This is now
available commercially and is used by
some of the specialist computer graphics
facilities houses that have sprung up over
the past few years. Lansdown generated
the computer graphics sequences in the
film Alien and helped Robinson Lambie-
Nairn with, the first and still exemplary
Channel 4 logo, which was colour
rendered by Triple I in Hollywood, a firm
which recently went bust when the Disney
film Tron flopped.

For fully shaded colour graphics, how-
ever, workers had to wait for a box of tricks
called a framestore (sometimes called the
frame buffer). But first here's a diversion
into display technology.

,

The earliest graphics device to be
attached to computers was the pen plotter.
It wasn't until 1950 that the Whirlwind com-
puter at MIT was connected to a CRT
(cathode ray tube) to produce a graphical
display - for air traffic control applications.
In the early 1960s, a collaboration between
General Motors and IBM led to the first
commercial graphics display. This was a
vector refresh (or calligraphic) device - the
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electron gun in the CRT moved the beam
around the screen under program control,
building up the picture line by line.

These were very expensive and prone to
flicker when displaying complex pictures
containing many vectors. The computer
stored the picture as a display list of co-
ordinates and formulae to generate arcs,
circles and so on. The processor had to
cycle through this list at least 30 times a
second to avoid flicker.

In 1968 a firm called Tektronix invented
the direct view storage tube display, which
was a good deal cheaper than the vector
refresh model. Their 4014 was an instant
success and became almost synonymous
with CAD (computer-aided design). The
picture was drawn on the screen in the
same way, but a low-voltage flood beam
kept it there - it didn't need refreshing con-
stantly. There was no flicker, but it was less
interactive - make a change to the drawing
and ask the display to repaint and you may
as well go off for a coffee break.

When Tektronix were developing the
storage tube, they found that the only
phosphor that would do the job was a
green one. Since then green has become
the colour of high technology, and for a
while the glowing green grid was in danger
of becoming the first computer graphics
cliche.

Full colour displays became available
when cheap memory chips made a com-
mercial raster affordable. The first was pro-
duced by Ramtek in 1971. Nowadays the
raster (from the Latin word rastrum which
means rake) display rules. A raster display
scans the screen top to bottom like a TV
set does. Divide each scan line up into little
squares and these are called pixels (short
for picture element). The resolution of the
screen is the number of pixels the com-
puter can address horizontally by the
number of lines vertically. The best resolu-
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tion you can buy is 2048 x 1568 for a mono
screen (made by UK vendor Westward)
around 1500 x 1000 for colour. Interest-
ingly enough, many mono screens - which
could be any colour under the sun - still
emulate the Tektronix and draw in green.

MEMORY
r -.::=
A raster display stores the state of each
pixel in a bit map, and this is rather expen-
sive on computer memory. For colour dis-
plays, the frame buHer (to get back to the
original subject) must contain several bit
planes. An eight plane system would give
two to the power eight equals 256 possible
colours; a 24 plane system has an
astounding 16.8 million, which is con-
sidered to be'enough for a realistic render-
ing.

There is however usually a trade off
between the resolution and the number of
bit planes available - you car: have, say, a
resolution of 1447 x 1024 and eight bit
planes or 724 x 512 and 24 bit planes. This
relatively low resolution, even on the most
expensive display systems (the equivalent
resolution of a storage tube display is 4000
x 4000), produces staircases or 'jaggies'
on diagonal lines. But these can be over-
come at the expense of some softening of
the image by an optical illusion called anti-
aliasing. This colours the pixels near a line
or sharp edge with subtle shades of the
foreground and background colours. The
technique is most often used on print-like

'The Dire Straits video
incorporates live
action, enhanced
pictures, 3D animation
and digital effects'.

C~an~eI4Iogo
The most famous example of computer
graphics on television is the Channel 4 ident. It is

also a stunning example of the correct use of

computer graphics. Computers wi! never be able to

reproduce the Quirkiness of Mickey Mouse or the

characters in the Kia-Ora commercial, nor should
they be expected to. But when it comes to cool

mathematical precision, computer graphics cannot

be matched.

Channel 4 doesn't make its own programmes,

but brings them togther from disparate sources.

Martin Lambie-Nairn designed the logo as a sort of

patchwork Quilt to demonstrate that concept. He

also wanted to produce a 3D sequence with the

theme of 'coming together'. Up until then, all

corporate "TVidents had used flat 2D lettering,

So he approached System Simulation with a set

of wooden blocks and Tony Pritchett animated the

first 'round and back' sequence on a vector

system. The idea was to plot out the frames onto
paper and colour them by hand. But the result was

not totally convincing, It had to look real enough to

touch.
The only solution was to use computer graphics.

At that time (the job was finished in October 1982,

a month before Channel 4 went on the air), there

was no one in the UK that could tackle such a job.

So they went to Hollywood - to Triple 1- for the first

three idents (the idea of having more than one ident

for a "TV company was a new one too). The next

three - the ones with tiny blocks and slats - were
done in New York at Digital Effects.

Lambie-Nairn also designed the Channel

5/Hamlet spoof. This was hand animated to

achieve the characterisation, and computer

rendered in the UK by CAL Videographics.

Opposite page: 'Smarties' commercial and

'Weekend World' intro sequence, designed and
produced by Robinson Lambie-Nairn Ltd. This page

(above) Channel 4 logo designed and produced by

Robinson Lambie-Nairn Ltd. Top far-left: BBC globe
(Copyright BBC). Bottom far left: the weather map

produced on a Macintosh XL, and bottom near left:

as it appears on screen. Top near-left: the Sting
video, by The Moving Picture Company.
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lettering and on some systems it can be
switched on and off when needed.

One of the first TV commercials to use
full colour computer graphics was for
Michelin MX tyres. This was produced for
Lodge Cheesman by a company called
Digital Pictures, founded by two ex-Slade
School of Art researchers, Paul Brown and
Chris Briscoe. They started off by renting
time on a Data General Nova at the Slade's
Experimental Department (now closed
down) until they could afford their own
Eclipse. They now have three EClipses
(with a £250,000 MV 10,000 supermini on
order), three workstations, a digitiser,
stop-frame video and film recorder - all
paid for from profits!

In media land, a lot of subcontracting
goes on and there is usually a lot of bicker-
ing about who gets credit for what. To
demonstrate the chain of events and
heirarchy of involvement, for the Smarties
commercial currently showing on TV, the
client Rowntree Macintosh approached
their advertising agency J Walter
Thompson, who went to design consultant
Robinson Lambie-Nairn, who got the work
done at Electronic Arts.

In the end though, most of the computer
graphics seen on your TV screen have
been produced at just a handful of com-
panies or 'facilities houses' specialising in
the technology. These include Digital Pic-
tures, Electronic Arts (which also started
life in a college - Imperial College of
Technology), CAL Videographics, Electric
Image and The Moving Picture Company.

The software for computer graphics is
still a bit of a black art. There is not much of
it around commercially and off-the-shelf
packages are often decompiled and
tweaked by the companies in a bid to keep

. ahead of the competition. Digital Pictures
writes all its own - it's been 12 years in
development and is (almost) equal to that
of the American practitioners Robert Abel
and Cranston-Csuri. Current software can
handle cast shadows, transparency and
local lighting. Texture mapping, ray tracing
and Jractals (more of which later) are onthe
way. CAL uses software based on Picaso
running on a VAX supermini. Electric Image
has recently bought Robert Abel's soft-
ware and also runs it on a VAX. Electronic
Arts uses an adapted version of another
US-developed package, Movie-BYU from
Brigham Young University, Utah.

MANIPULATINGIMAGES

Recently the post-production houses have
been getting into the act. When Channel 4
first started, it created a demand for firms
providing studio space and produqtion
facilities. Companies like Molinaire seized
the opportunity to prosper and invested in
the latest equipment. Gradually kit from
Chyron, Dubner and Ampex used first for
generating captions and eqiting videotape
has been getting more intelligent and able
to manipulate 3D images on the screen.

One of the world leaders in this market is

\ ~

'For a complex scene, it
can take as long as 30
minutes to produce one
frame lasting 1hsthof a
second'

Newbury-based Quante!. Quantel, which
is an abbreviation of quantised television,
was founded in 1973 to bring image
processing technology to broadcast
engineering. Its first product was the DFS
3000, based on a framestore developed by
sister company Micro Consultants to
clean up radar signals. The unit was used
for the 1976 Montreal Olympics and
viewers could see, for the first time,
quarter-sized pictures inserted into the
corner of the TV screen.

This led on to the DPE 5000, the first pro-
duction digital effects machine, still used
all over the world. When you see tiny live TV
pictures zooming, tumbling, spinning, ooz-
ing from shape to shape, and with comet
tails, frozen trails and with the visual ver-
sion of audio howl- that's usually the 5000
in action.

The 'ultimate illusion' machine is Quan-
tel's Mirage. It can be used in realtime and
in post production to achieve effects that
pioneers like Lansdown, Kitching and
Vince laboured over, even with computer
aids, for days and nights. It can map live TV
pictures onto spheres and cylinders, even
have one picture inside the cylinder and
another outside. It produces page turns
from one live picture to the next and all
kinds of other effects in 3D space.

Quantel is also responsible for the
Paintbox. This is a machine for creating,
colouring and manipulating 2D pictures.
Using a pressure-sensitive stylus on an
electronically sensitive tablet, designers
can simulate drawings or paintings in
waterc%ur, chalk, even airbrush. The

r

harder the stylus is pressed, the more
'paint' is applied. There are 400,000
colours available from palettes at the
bottom of the screen, or you can mix your
own. The system is a retoucher's dream-
a colour can be picked from anywhere on
the screen image and used with the range
of brushes to blank out or add to the
picture. There are lots of graphic design
functions such as cut-and-paste, step-
and-repeat,. stencil and text manipulation
available as well.

Best of all, an existing photograph,
drawing or TV frame can be 'grabbed' and
altered by the system. The Paintbox has
been used effectively and imaginatively on
many commercials and prom os - the
Financial Times ad in which everything is
black and white except the pink news-
paper was done on the Paintbox; so was
the latest Sting video.

- MIXED EFFECTS
Most facilities houses use a mixture of
equipment and techniques to produce a
given result. The Dire Straits video promot-
ing 'Money for Nothing' for example, incor-
porates live action, Paintbox-enhanced
pictures, digital effects from an Ampex'
ADO and 3D animation produced on the
Bosch FGS 4000. The band was filmed live
in Budapest by Limelight Films and this
was handed over to post production house
Rushes. Director Steve Barron, who made
'Billy Jean' for Michael Jackson, had used.
Rushes' Paintbox to recolour and touch-
up an ad for the Motorcycle Association.
Employing the same technique as was
used on the Financial Times ad, he grabed
100 frames of live action at a time, with just
a hint of colour, called them up frame by
frame, recoloured by hand, and dumped
the frames back to disk.

Encouraged by the experience, he
moved on to Bosch 3D for the Dire Straits
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video. Bosch makes 1V cameras and video
recorders as well as washing machines
and developed the FGS to spearhead its
intrusion into the video effects market
created by Quantel. The Bosch, at
£275,000, is at the top end of the business
and can be used to build, colour, light and
animate 3D objects and background
almost in real time. There are only three in
this country - the other two are at CAL and
The Moving Picture Company.

There are three ways of making an
object on the Bosch: by designing a letter
form and extruding it; by describing a pro-
file and rotating it through 360 degrees; or
by building a model, facet by facet, by
describing its point of origin and x, y, z co-
ordinates. It has limits and there are trade
offs to be made. Nick Thompson at Rushes
compares the constraints with fuel in a
video game. Complex shapes use up fuel
quickly, so does surface texture and shad-
ing.

So having built the models and the
background in full glorious colour, you go
back to wireframe drawings and simplified
cubist backgrounds for the actual anima-
tion, directing the lighting, movement of
the characters and camera angles in weird
and wonderful ways.

The two aspects are combined in an
overnight operation onto one inch tape. It
can take as long as 30 minutes to produce
one frame lasting 1/25th of a second for
complex scenes.

LIVE ACTION

The Dire Straits video has two characters
Sal and Harv moving around the post
modernist sets. They were designed by
illustrator Mickey Finn with the constraints
of the system in mind - they are very boxy,
in appearance, with few facets and no
curved surfaces. In the scene where Sal
stands in front of banks of 1Vs, Rushes
used the Bosch to make a white out of
black matte (a background) with holes
where the pictures on the 1Vs should
appear. Live action was put through an
Ampex ADO to produce a perspective view
and a Quantel OPE trail function used to
repeat the image so it fitted neatly into all
the screens. This procedure had to be fol-
lowed frame by frame 150 times, to pro-
duce just six seconds of tape.

While the record companies and com-
mercial1V channels push work out to the
facilities houses, the BBC runs its own
Computer Graphics Workshop at Wood
Lane, Shepherds Sush. In 1980 when Bill
Gardner moved to the BBC from the
Abacus computer-aided architectural
design unit at Strathclyde University, he
found that he'd inherited an obsolete Icon
system developed for the 1979 general
election. Now he has two Vax superminis
and four Paintboxes. Their biggest project
recently was the new-look weather
system.

Satellite images and forecast data are
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sent to T\.'. Centre over British Telecom
Kilostream lines from the Met Office Cyber
computer at Bracknell. These are inter-
preted by the weatherperson who builds
up the maps on an Apple Macintosh XL
(formerly called Lisa), picking aod placing
weather symbols onto a map background
using a mouse. This is then sent off to the
Vax which instructs the Paintbox to com-
pile a full-colour image with anti-aliased
text. A 'filmstrip' of 64 frames can be
saved, mixing and animating pressure,
rainfall, humidity and wind charts with
satellite sequences.

When it comes to broadcast time, the
weatherperson stands in front of a blue
screen onto which is projected a faint
image of the weather map. The sequence
is stepped through by pressing a switch
held in the right hand out of shot. Using col-
our separation overlay, the real person and
the Paintbox chart are combined to pro-
duce the broadcast image. No moving
about, no sticky symbols to fall off the map.

Another understated but innovative pro-
ject was to design a free-running ident -
one with no start and no finish - to replace
the old motor-driven globe. The computer
generated globe designed by Oliver Elmes
used a 20,000 point database from Glas-
gow University to produce two sets of 600
mattes - one for the foreground conti-
nents, the other for the backgrounds. The
gold shaded foreground was grabbed from
a real shiny globe and coloured using a
Paintbox. The animation is claimed to be
the smoothest ever produced - 600 frames
are use'd to create one 12 second revolu-

'Quantel's Mirage can
map live pictures onto
spheres or cylinders,
even with one picture
inside a cylinder and the
other outside'

tion - and the edges of the continents are
anti-aliased too.

The ident has now been stored on 4.5
Mbytes of microchip memory put into
black boxes and dispatched to 14 regions.
Why not video tape? There are no moving
parts to go wrong, no tape to deteriorate in
use and you don't tie up a £90,000 video
machine - you get an instant pristine signal
everytime.

The Workshop is also using a commer-
cial solid modelling package called
Medusa to develop completely synthetic
sets, saving lots of cash on storage and
fabrication of real ones. They have already
used Medusa to help set up model shots
on the sci-fi series 'Tripods' - where you
will have a model in one studio, the actors
in another and the backgrounds some-
where else. Instead of someone in the
studio gallery saying 'up a bit. down a bit',
the computer visualisation can be sent

down to the camera operator's viewfinder,
cutting, they say, set-up time by a quarter.

Synthetic sets, modelled by Medusa and
'made dirty' using Paintbox, will produce a
rich image to test the imagination of any set
designer. So what else is in store for the
computer graphics buff?

. Every year at a US conference called
Siggraph, the experts come up with show-
reels to make the other experts gasp with
admiration and envy. Current buzzwords
are fractals and ray tracing. Fractal and
'particle' software aims to simulate ran-
domly complex natural-looking pheno-
mena such as clouds and mountains
economically. A mountain range starts off
as a mesh of polygons which is subdivided
recursively so that there is self-similarity
between the detail and the whole.

PHOTOREAL

Ray tracing is not a cousin of Max Head-
room, it's a technique that follows imagi-
nary rays of light from the screen back to
the various objects they have been
reflected off or transmitted through on their
way from the light sources, local or
ambient. It produces very realistic results,
modelling mirrors, reflections, refractions,
glossy and matt surfaces - and shadows
are dealt with automatically. But to achieve
photorealism, synthetic cameras with
depth of field have to be developed too -
that put the foreground in sharp focus and
leave the background blurred.

As the software improves so does the
hardware. Systems are now on the market
with graphics engines that relieve the host
computer and perform 3D transforms -
pan, zoom, rotate - and colour shading at
the display. And systems get cheaper.
There is a 3D animation package for the
IBM PC called Picture Maker. It was
developed by solid modelling vendor
Cubicomp and is distributed in the UK by
Boumemouth-based Techex. A system
which handles broadcast video input and
output, multiple light sources, shading,
anti-aliasing and has a paintbox package
costs £30,000.

Finally, the most celebrated and mouthy
piece of computer graphics is (almost)
nothing of the sort. Max Headroom, the
world's first computer-generated 1V pre-
senter, designed by Annabel Jankel and
Rocky Morton of Cucumber Studios, is -
you might have guessed':'" a cheat!

Although based on a 'presenter' called
User Friendly from a New York Institute of
Technology film 'The Works', who really is
a 3D geometric model existing only as a
computer data structure, Max Headroom
is actor Matt Frewer wearing a rubber
bathing cap and plastic suit. His colours
have been enhanced, frame by frame,
using a Paintbox and his actions (and
voice) robotised using digital editing
techniques. His irritatingly stylish quips,
however. could only have been written by a
computer.

ri

!

I:
!



EDUCATING APRIC I

The F1 e is one of the best and most frus-
trating machines I have yet encountered. It
is the lowest cost route to true 16-bit com-
puting (the F1 e can be bought for around
£500); it is a neat compact unit that, unlike
the IBM PC, includes most of the features
that you really need - hi res graphics,
parallel printer port, serial port. battery
backed date and time clock, 256K of RAM
and a single 350K 3W' disk. It is even well
built when you take its price into account.
So what can be wrong with such a wonder-
ful machine? Finding out how to use it! A
computer without a suitable manual is
about as useful as an abacus without
beads. What is even worse is that the F1 e is
aimed at first time users and in particular
the educational market where a machine
that is difficult or frustrating to use is likely
to put people off computing for ever.

Not all of the problem lies in the
inadequate manual. The operating soft-
ware supplied with the F1 e - 'Activity' - is
really not suitable for a machine with only
350K of disk storage. It was intended for
the full F1 with laOK. All of this is avoidable
by following a few simple guidelines and
with a slight rearrangement of the software
on the system disk. The pOint is that
Apricot has supplied nearly all the software
that you need to use the F1 e as a powerful
MS DOS computer - they just don't go out
of their way to tell you about it!

Unpacking and getting an F1 e set up is
simplicity itself - as far as the plugs and

sockets go. When you switch on, the
screen displays a disk symbol, and the
disk's capacity, a RAM chip symbol and
the amount of RAM installed, and a flash-
ing hand and key symbol. This is intended
to encourage you to press the TIME/DATE
key so that the internal clock/calendar can
be updated from the battery backed clock
and calendar in the keyboard.

Most first time users are very impressed
by this display but find it utterly incom-
prehensible. To understand its meaning
you have to know rather more about the
way the F1e works than beginners nor-
mally do. The symbols are impressive but a
single sentence, 'Press the TIME/DATE
key now', would help no end.

MYSTERIOUS

II

If you do press the TIME/DATE key, or wait
for 10 seconds, then the F1 e starts to look
for a system disk in drive A. This is fine as
long as you know that this is what is
required and don't make the mistake of
loading a non-system disk into the drive. If
you do load a non-system (or non-boot-

Apricot's F1 e is a brilliant
machine that thinks it's
dumb, according to Mike
James. Here he explains
how it can be educated to
use its full potential.

able) disk into the drive you are greeted by
the addition of a large X on the screen and
the number 99 alongside it. This must rank
as one of the most mysterious error mes-
sages in all of computing and nowhere is
there any mention of it in the user manuals.

If you ever get beyond this point and
graduate to the technical reference manual
you will find that error code 99 means 'non-
system disk' and the large X on the right of
the screen is generally used to indicate that
something is wrong! Once again one line of
tex1 would be worth a thousand icons.

Of the four system disks supplied with
the F1 e, Disk One is the logical and correct
choice for the first disk to insert into the
drive and it does indeed boot the system. If
this is the first time that the machine has
booted up since it was unpacked you are
rewarded with some high quality but slow
graphics depicting a lorry moving across
the screen and occasionally dropping
icons into the (soon to be familiar) menu of
the 'Activity' program. Most users are ini-
tially captivated by the display but they
soon realise that rather than captivated
they are captured!

This introduction to the F1 e cannot be
bypassed and you have to work through an
introductory tutorial on how to use the
numeric keypad to select options within
the 'Activity' program.

Back in the early days of personal com-
puting I jokingly suggested that before a
new user was allowed to use a machine the
machine should insist on administering a
test to check that the user was up to the
required standard of competence and was
fit to be let loose on its software. Perhaps
someone didn't see the funny side: the
F1 e's 'Activity' tutorial is compulsory -
even if you have no intention of using it.

Many people give up on the tutorial part
way through (it's paced to suit the slowest
student) and try to reboot the system in an
attempt to avoid the remainder - not a
hope! Until you have completed the entire
tutorial once all you get is lorries!

One new F1 e user phoned me up,
almost at the point of nervous collapse, to
say that even though he'd completed the

,. ..;

'X99 must be one of the
most mysterious error
messages in all of
computing and nowhere is
there a mention of it in the
user manuals'

tutorial he still had to go through the whole
'Palaver each time the machine was booted
up and one more time would be all it would
take to make him throw the machine out of
the window! (The solution seemed to be to
remove the write protection off the system
disk.)

ACTMTY
After getting through the lorry blockade
you are in a specially written 'front end' to

'MS DOS that presents the user with a, cur-
rently fashionable, icon-based environ-
ment. You can select any program or
system utility and run it simply by moving
the cursor over to the appropriate icon and
pressing the enter key.

This is fine as far as it goes and on the F1
it is a useful alternative to learning (or
teaching) MS DOS commands but on the
F1e it is less than satisfactory. The trouble
is that 'Activity' depends on loading one of
a number of 'overlays' from the disk to carry
out whatever task you have selected and
the F1e hasn't enough disk capacity to
hold all of these on one disk. Ifyou select a
task, such as formatting a disk, and the
appropriate overlay isn't on the disk then,
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not unreasonably, you get an error mes-
sage: 'Overlay missing'. Of course if you
don't know what an overlay is and have no
idea what to do if one is missing you might
never get any further! ,

The correct procedure whenever you get
,

an 'overlay missing' error message is to
, swap System Disk One for System Disk

Two (or vice versa) and reselect the 'Activ-
ity' icon. On the F1 the 'overlay missing'

"

error message never appears because all
of the 'Activity' files on the F1e's pair of
single sided disks are stored on one
double sided F1 disk. All this is made
worse by the fact that the F1e's manual
makes no mention of this problem.

-Even when you know an abouf rri-iss]ng
overlays and have mastered the use of
'Activity', it is still irritating to have to keep
on swopping disks in and out to achieve
fairlysimply objectives. It makes you think
that the F1e is a very feeble machine when,

in fact quite the reverse is true. In my opin-
ion the fault lies with the 'Activity' program
not being matched to the characteristics of
the F1e. If you abandon the' Activity' pro-
gram and work with MS DOS pure and
simple then the F1e is remarkably easy to
use.

PumNG IT RIGHT

All you have to do is format a disk, using
'Activity', and copy the system files onto it,
again using 'Activity'.' Then copy, one by,
one, the files listed in Table One onto the

: disk. You will have to search through all

!
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four F1 e system disks to find the required
files and a single disk copy will take some
time but once you have made the new
system disk up you can use DISKCOPY to
make further copies. There is a problem in
using the MS DOS COpy command, and
on some versions of the F1 and F1 e it has
to be used as:

, COPY filename \ /S

and in others as

COpy file name file name /S

both of which are a little verbose when
compared to

COPY file name /S

which works on most other versions of MS
DOS. There also seems to be a bug in
some versions of the COPY command that
makes it unable to copy large files - in par-
ticular GWBASIC. If you find that the copy
of GWBASIC on your new system disk is
shorter than on 'Activity' Disk Two then use
DISKCOPY to first copy all of 'Activity' Disk
Two and then erase the unwanted files and
copy the remainder in the usual way.

Once you have this new system disk the
F1 e behaves as described in the manual
'Apricot Microsoft Pack'. That is, it is a
standard MS DOS machine and you can
use it without having to swop disks all of
the time. The Microsoft Pack manual tells
you much more about the system than the
rather slim 'Starter Pack Manual' and there
are plenty of books on MS DOS to supple-
ment it if need be.

Most first time 'users don't find MS DOS
as difficult to use as the current producers
of the icon based programs would have us
believe. About the only aspect of MS DOS
V2 that icon-based systems like GEM help
to make simple is the hierarchical directory
structure and with only 350K of disk
storage you can avoid using this
altogether. The only MS DOS commands
that a beginner has to learn in order to use
90% of the machine's facilities are DIR,
ERASE, DISKCOPY and a limited single
drive version of the COPY command.

The only things you have to retum to
'Activity' for are to format disks, copy the
MS DOS system files, define new charac-
ter fonts and new keyboard tables. Out of
these the only two that the beginner has to
know how to use are the format option and
how to copy system files. If you are content
to use DISKCOPY to transfer system files
then formatting is the only reason for hav-
ing to go ba<rk to 'Activity', and even this is
avoidable (see later).

TRAP

There is one small trap to watch out for
when you try to run GWBASIC or any other
graphics program directly from MS DOS.
Before 'Activity' is loaded the GSX
graphics device driver is installed and any
program that is run from 'Activity' can use
GSX if it needs to. Now, GSX takes rather a
lot of memory and even with 256K it is

better not to install it unless a program
actually uses it. The trouble is that
GWBASIC and one or two others do use it
and without it they crash.

This is no problem once you realise who:.
is missing, as GSX can be loaded manually
by typing

GRAPHICS

as long as your system di~k includes the
files GRAPHICS, EXE F1.GSX and
ASSIGN.SYS. You can automate this load-
ing procedure and avoid trying to load
GWBASIC without GSX installed by creat-
ing a batch file called BASIC.BAT contain-
ing

GRAPHICS
GWBASIC

GWBASIC can then be run simply by typ-
ing BASIC. The same trick will work with
any other files that need GSX. To remove
GSX and reclaim the memory that it
occupies use

GRAPHICS NO

Used in this way GSX is another flexible
asset that the F1 e has at its disposal rather
than a memory gobbling parasite.

As well as 'Activity' you also get ACT
Diary and ACT Sketch with the F1 e. To be
frank, in my opinion these two applications
programs are no more than toys. Use
them, have fun, and then go out and buy
some real applications software. Although
not perfect there is much to be said for the
Superwriter, Supercalc, Superplanner
applications pack. Its cheap and the three
pieces of software are very usable. Super-
writer is almost a standard on other MS
DOS machines and its only shortcoming is
that it is restricted to a 32K editing buffer.
Large documents can be handled but only
in 32K chunks. Supercalc I, IIand IIIare the
standard spread sheets on the IBM PC and
many other MS DOS machines - highly
recommended, and Superplanner ISbetter
than ACT Diary if you are going to use a
computer for telephone numbers,
addresses, appointments, etc.

For Supercalc the F1e's single sided
disk isn't a problem. It only takes just over

'A full 760K of RAM gives
you the choice of a good
sized RAMdisk and plenty
of room for more advanced
softWare'

TABLE 1. MS DOS system disk

COMMANO COM

OISKCOPY COM

MORE COM

CHKDSK COM

EDLIN COM

EXE2BIN EXE

FIND EXE

PRINT COM

RECOVER COM

SORT EXE

ASSIGN SYS

GRAPHICS EXE

GWBASIC EXE

F1 GSX

III
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50K leaving around 300K for spreadsheet
files (the largest spreadsheet that I use
occupies around 1OK but 5K is more typi-
cal). Superwriter is more of a problem but if
you remove all the unnecessary files,
including the dictionary, you are left with
around ~OOK which is enough for many
word processing applications. [fhe Super-
writer file for this article took 20K to store.)

The overall message is that once you get
rid of 'Activity' and all the system files that
you don't need, the F1e's single drive is
adequate for all but the most demanding
applications, and even then a few small
additions to the F1e would probably
enable it to cope.

EXPANSION

9-

If Apricot saw the F1 e as an MS DOS
machine there are two small pieces of soft-
ware they would issue with it. The first is a
format program which is available for all
the members of the Apricot family. It will
format single sided and double sided
disks, a Winchester or a tape. It will also
transfer the system files. In other words, it
is a standard format utility of the sort that
you will find on any other MS DOS
machine. This program is available from
Apricot so contact your dealer and free
your F1 e from 'Activity' forever.

The second piece of software is 'a RAM-
disk device driver. A RAMdisk is just like a
standard floppy disk except the files that
you store on it are kept in memory. This
means that a RAMdisk is very fast but all
the files that are stored on it are lost when
the machine is switched off.

If you read the F1 e manual you will dis-
cover that Apricot say that a RAMdisk
device driver is available for the F1 and F1 e
but it will only be useful when a RAM
expansion card is fitted. This is quite true
that if you have 'Activity' and GSX installed
then there isn't enough memory left over to
make a RAMdisk worthwhile. However if
you are using only MS DOS then there is
enough memory for a 64K RAMdisk and to
run Superwriter. You might.think that 64K
is not a lot of storage space to have as drive
B: but on a single disk system it makes life
very pleasant.

The single disk COpy command can
only be used to copy one file at a time and
this means a lot of typing and a lot of disk
swopping if you want to backup a number
of files. With a RAMdisk all you have to do
is copy all the files from drive A: to drive B:
then change the disk in drive A: and copy
them all back. Its fast and convenient and
you will be surprised at the number of files

I ~

you can store in 64K. Of course if you do
invest in a memory expansion card then
the size of the RAM disk can be increased
and you can copy all of your application
files to drive B:.

The RAM disk driver is available from
Apricot for the F1 e; in fact any RAMdisk
driver that works on any other model in the
range will work with the F1 e, so once again
contact your dealer.

If, like me, you start to like your new and
powerful F1 e then your mind might turn to
the possibilities of expanding its hardware
to make life even more convenient. The
most obvious expansion option is to add a
second disk drive. This is indeed possible.
If you look inside the F1 e you will find that
provision has been made for powering a
second drive and all you need to do is
extend the ribbon cable.

However it is important to notice that the
additional drive must be a Sony 3W' drive.
The reason for this is that Sony drives spin
at 600rpm while others spin at 300rpm.
Apart from this the installation should be
simple and the system software has been
written to recognise automatically that
there is a second drive and to install it as
drive B:.

If you have any thoughts of adding a 51/4"
drive then be wamed this is more difficult
than it looks. The main problem is that the
F1 e expects a data transfer rate of 500Kbs

I
'A format program is
available from Apricot
that can free your F1e
from Activity forever'

and ordinary floppies have a transfer rate
of 250Kbs. There are 51/4" floppies that
work at 500Kbs (the Mitsubishi M4855 or
M4854, for example) but they are not com-
patible with standard 51/4" drives. By an
unlikely accident old fashioned 8" drives do
work at 500Kbs and so if you have any old

8" drives around this might prove to be a
cheap way of adding 1.6M of storage.

When it comes to increasing the amount
of RAM that the F1 e has, then, unless you
have a very recent F1 e, the simplest way is
to buy an expansion card. Old, that is most,
F1es are equipped with a PCB that. makes
no provision for changing the four banks of
64K chips with two banks of 256K chips.
Newer F1 es have all the necessary decod-
ing on the board and changing from 256K
RAM to 512K is just a matter of unsoldering
32 4116 dynamic RAMs, installing 16 256K
chips and changing the position of two
resistors. At current prices this modifica-
tion would cost less than £100 and this is
comparable to the cost of a 256K expan-
sion card (if you shop around) so its not
really worth the trouble of unsoldering, and
so wasting, 32 64K chips. If you wait a little
while the cost of a 512K expansion card
should come down to less than £200 and
this would expand the F1 e to its full RAM
capacity.

THE IDEAL F1 e
After using the F1e as an MS DOS machine
for quite a while I have a very clear idea of
what I want to add to it. At first I thought
that a second disk would be my first
choice, either a 31f.!"or a 51/4"drive giving
an extra 350K or 800K respectively. (Ieven
toyed with the idea of adding an 8" drive.)
Going even further in this direction I bor-
rowed an MSD 10M byte Winchester but
the problem of backing up 10M using 350K
disks is not really practical, though the
drive works very well otherwise. '

After looking at the way I actually use the
F1e I eventually, and rather reluctantly at
first, came to ttie conclusion that the only
reason I wanted a second drive was to free
more space on the applications disk - that

is to keep all Superwriter system files on
drive A and all document files on drive B -
and to make copying files easier. Both of
these requirements are solved by using a
512K expansion card as a 512K RAMdisk!

As the F1 e's disk drive only holds 350K it
is easy to arrange for all the system files to
be copied to drive B: using the AUTO EXEC
facility in MS DOS and there will still be
enough space left over to make a copy of
all the files on another disk. At the moment
the price of a 512K expansion card (£320)
is just less than the cost of a 780K 3W' disk
drive but with 256K RAM chips down to £4
each this will change soon. Having a full
760K of RAM in an F1 e gives you the
choice of a good sized RAMdisk and plenty
of room to run more advanced, memory-
hogging software such as GEM or Lotus 1-
2-3.

Apricot clearly sees the F1 a as a low
powered machine suitable for messing
about and generally getting to know about
computers before you decide to buy one of
their more expensive machines.

The truth is that the F1 e gives the impre-
ssion of being a limited machine because
of the mismatch between the software it is
supplied with - 'Activity' - and its
hardware. Once you get rid of 'Activity' the
F1 e running MS DOS is as good as, and in
my opinion better than, machines that are
more than twice the price-eg, the IBM PC!

Please Apricot - reconsider what soft-
ware you bundle with the F1 e and rewrite
the manuals quickly before someone else
produces a neat and powerful MS DOS
machine for £500. Changing the F1 e's
image will not affect the sales of your other
machines; you will sell more F1 es and
improve your customer relations no end.

For anyone about to buy an F1 e, it is
worth saying that there is a standard com-
posite video output included which will
drive almost any monochrome monitor
that accepts composite video. This means
you can save quite a bit of money by buy-
ing something other than Apricot's admit-
tedly very pretty but rather expensive
monitors. For example a 9" Apricot monitor
costs £230 whereas a Phillips V7001 costs
£72.45.

!
I
I

f

~
!

~

I

I

COMPUTING AGE NOVEMBER 1985
'



BITSTIK COMES
OF AGE
Clive Williamson tries out
Robocom's new
improved Bitstik 2
draughting system for
the BBC micro - and is
thrilled to bits.
Bitstik 2 s the latest graphics development
for the BBC micro from Robocom. The
original Bitstik was designed as a com-
puter draughting system for the Apple II
and was subsequently released for the
BBC B with 6502 Second Processor
through Acom. Now Robocom are market-
ing this second generation version them-
selves, either as a complete package, or as
an upgrade for existing users of the first
system.

When Bitstik first appeared, it was
revolutionary in micro terms iri that it was
designed specifically to interface with high
resolution plotters, and allowed technical
drawings and artwork to be created and
edited on the computer screen, then plot-
ted out to a high degree of accuracy.
Rather than limiting the Bitstik drawings to
the relatively poor resolution of the host
pc's screen display, Robocom chose to
use the screen purely as a window onto
what is effectively a much larger drawing
area. Fine detail is added by 'zooming in'
on successively smaller features of the

Data

D

BIbtIk 1 £795
BIIstIk 2 £395
Bltsllk 2 upgrade pack £450
Bltsllk 1 plotter software £75
AOIA1plotter software £95
Hotline support service £95
Penman G81500 plotter £249
Hitachi 672 plotter £495
(All prices exclude VAT)

Equipment needed

BBC Micro Model B, Acorn 6502 Second

Processor, Disk Interface and DNFS ROM, Dual

80 track 5.25 Inch disk drive, 1V Monitor
(preferably colour).

Contact
Robocom, Clifton House, Clifton Terrace, London

N4 3TB. Tel: 01 2638585/272 8417.

/
overall worle On zooming out again, much
of this detail is invisible on the micro's dis-
play, but it is still held securely in memory
to be sent to the plotter when drawing the
finished work. So the plotter's accuracy
becomes the limiting factor in the system,
rather than the screen graphics resolution
of the micro.

To speed up the entry of lines, circles,
arcs and other drawing data, Robocom
use a specially designed joystick (which
they call a 'Hand Controller') with move-
ments in three axes instead of the usual
two, and three buttons to perform selec-
tions from menus and actual drawing oper-
ations. It is virtually unnecessary to touch
the micro's keyboard when working,
except when entering text to label the
drawings, and an experienced operator
can get very fast indeed!

Two on-screen menus carry all the
often-used drawing functions. These
include lines and various arcs,- circles,
different sized nibs, choice of colour
(which can determine pen width or colour
at the plotting stage) and a screen-only fill
routine. The latter uses a palette of 16
cross-hatch shades from the four basic
colours available in Mode 1 on the BBC
Micro. The menus also give access to
zoom and pan functions, precision draw"
ing aids like angle lock and grids, and to the
Library functions needed to keep tabs on,
and process, the Images created.

Twin 5.25 inch floppy disks carry much
of the system software (the rest is in a plug-
in ROM for the BBC), and also store all the
picture data. Specially formatted Library
disks hold the pictures, and their contents
can be inspected in miniature, as each disk
has its own 'graphic index',

r
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A VISUAL WP

The real delight of this system is that it is
rather like the visual equivalent of a word
processor: images can be created, edited,
added to, and even. built up from a set of
standard pre-drawn visual 'components',
One image can be used within another
many times, but its data only has to be
stored once. Hence if changes are made to
the component, each occurence in the final
image is updated automatically. Complete
sets of often-used routines such as letter-
ing or symbols can be drawn and saved
individually to form a time-saving visual
library.

The word processing analogy is further
extended since there is no longer the need
for complex re-drawing by hand after mak-
ing minor changes on the screen. The
whole thing is done automatically by the
system software and the plotter. and there
is the added bonus that basic work can be
customised as often as necessary for new
jobs or clients, saving an enormous
amount of time and effort,

For all its innovation, the original Bitstik
as transferred to the BBC micro for Acorn
(now known as the Bitstik 1 'General
Graphics System ') was not without its
problems. At first, Acorn's specification
had no provision for plotter driver software,
so the only way to use the resulting draw-

'ings was to photograph the screen images,
or dump selected portions of the pictures
onto a dot-matrix printer. The situation was
eventually rectified by the launch of a set of '

plotter drivers, but this cost £75 + VAT,
On the draughting side, Bitstik 1 was a

little short on curve routines, lacked the
ability to locate points precisely, had no

CO.P~NG~EN~.~R1~'J
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facilities for in-built scaling, and no means

~ of feeding in data from hard copy via a

r graphics or "bit-pad'. The new Bitstik 2
'Technical Draughting System' overcomes
all but the last of these shortcomings, and
the result is a highly usable package,
aimed squarely at the professional market
and the more demanding educational
applications.

On top of the features found in the first
Bitstik system, Bitstik 2 has a built-in set of
plotter drivers covering 13 different A3 and
A4 plotters (including Hewlett Packard,
Watanabe, Gould and Penman machines),
a number of minor improvements in menu
selection and handling, and some major
additions to the draughting commands
and facilities. The most important extra is
the provision for making drawings to scale
and placing scaled text on them. The exact
sizes of all the drawing details are held in
memory, and these can be recalled
automatically to add dimensions to the

, finished work. If a previously scaled image
is taken from the system's Library, it can be
copied true-to-scale into a new drawing.

.' IITSTIK TRANSFORMED
The scaling option alone is extremely pow-
erful, and quite transforms the nature of the
Bitstik package from an interesting educa-
tional or business accessory to a fully func-
tionai technical drawing system. Further,
an adjustable curve is now added, which
can be 'tuned' to the required shape; a new

'Find' command will instantly locate any
point in the work (so that there are no
unsightly holes in the finished picture); and
an 'Undo' function can now be used to
erase the last entry or zoom command. At
the plotting stage, there is a 'Plot to scale'
function, and the Hitachi 672 has been
added to the range of A3 and A4 plotter
drivers.

It's fair to say that the extras in Bitstik 2
don't come cheaply! Because of its greatly
extended usefulness, Robocom have set
the price of the complete system at £795 +
VAT. This consists of the Hand Controller,
two copies of the protected system soft-
ware, Library and Work disks, and a Ver-
sion 2 Graphics System ROM. There is also
a ring-bound manual, which has been
extensively re-written to include all the new
functions. The upgrade for existing Bitstik
1 users on the Beeb costs £450 + VAT.
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,Penman plotter.
1I1i, Penman pl!JUer Isal~-cost three pen

un1t; priced tqappeaLto thqse ne'eding line output

from d Eivlces,such as the Bitstlk on a budget. Pen-

man' eanalso ;beh~ked to other graphicS, soft"
ware,; and,' iJsedto :produce plots of logoturtJe

'graphics.' If comeS With a Utility disk '9f ~oftware

for the BBC micro; and can work with Acornsoft's

ver:slonofthe logo language'.:'" . "
..'JJje :unit 'itself i~: anam~lng piece of British

design bY,Jolm Houldsworth,: '[t consists ,ot ~o:

sections; . one housing theR~~~2 :Inteiiace ,and

Circuitry; the other
.

a free"ranging' 'platform. o~,

'robof. The two parts,are'conn~GJed )iY:cHI~x':,
Ible. umbilical cord, :which :sen~~ power: fu ,the'

robot's 'two motors, and also. carriesfeed':back
information Jrom the drive shafts as : it moveS:

. about. When the ,Penman Is' placed at, the: COrne'(

of'a sheet of drawing paper and switched on; It
begins a selfca/ibration routine,Sensing' ~o
edge~ pf, the paper.' Hom this It can calculate all:

the:relatfve plotting points needed to produce'a:

line drawing.'
.

" '
: The robot piotter's drive mechanism uses only

two moving parts ::"thEimotor shafts -which also

act as:wheels to provide the drive. The system

sOftWare is's'elf~calibratln!l to take the individual.

characteriStiCs of each, motor Into accourit. The

unit Is,styled to match the BBC micro, and has a'

sep~rate power supply;
.

.In practice the plots produced byPenman were

a little variable: With careful setting up using the
special 'black; base-plate provided, simple. plots

were often handled well" ~ut some inaccuracl,es:
began to creep In on mor~ ,adventurous printouts.

. The Penman' appears' to have succeeded .'In .its

aim, 'provldln,ga plotter:styleoutput device' at a

reasonable price, and may prove a useful com~
panlon for Sonie lIslng the Bitstik ,. system, but It

is' noheally precise enough to achieve truly pro"
'fe~f()nal resul,ts, In keeping with the potentiaI' of.

;~~~kf2; .' ' "

.

IIHitachi 672 plotter
I

RoboCOm were so Impressed when they saw,'

the:oLJtput ,from, the Hitachi 6'72 XV'plotter ,that.
they decided t9 seilitthEimselves asari optfon for,

the BitStik system. ,Priced: at£495 + VAT; ithe;

machine: compares :favourably with much ,more

:expensive flat-bed plotterS, and offers'A3 printing',

aSW,el!~s the usual smallerMslze. . "

.

,

' ,Th~ unit. is ."eqLJ,ipped.:wit/1 both RS232 seri{il
,and: CentronicS: parallel outputs,

.

and Robo~rri
have:ch9S,enthe latter' for theirlnstallations~.

To :keep the unit's foot-print size down; the
transport is designed to move the pens In one

:~irectfon..{indthe paper In the, other, ratherli~e

'the: klng~slzed Hewlett Packards. The resulUs' a

v,e,ry',Co~pact housing! being only 18.7 by, 8.6

InC,hes,:and 5.3 Inches high. . .

.

." ,;
,

'
,It uses fourpEirs::the water-base~ ~brlj~tipped

,typ~c ,~re :s~pplled,as.' standard.FQr ,9ver~~,ead
;work oil-based 'pens can'be fitted, and,1wlth'the
, light; adapiorS;:'the: "entel:O.3mm: :Ceramicroh

'~~nsiC~ ~~ ~,4~Stltuted, for predlsloiHvo~ ,;!: ,::
;: .

The;' ,1:I118;chi :provEid ,quite fast :' lit 'use, the,

:suPPlfed,pep ~,etpr6duclng,good qualityA3:woik,

with'evenllnesiarid reasOnable Small,clrtles. For
the,ffi6ney; :it:ls!~n: excell~ni output:devlcefor

~itstlk 2, and sh,ould meetthe needs of all but ~e

m,~ exacting artists and studios. , ,

"
,

'

"

!have'beeh thriUed by the results; and ain 'now:
mull,rig: over ,all sorts' of posslbleusesfor'thtf

syS1em: :'..'
"

,

~
4' ."f*"- ¥

.
.:.

." ".: .. ;
<

, ~
="

{ ;
:

. : :
,'.:

:,

~'
: , .:

'
'

,.'The original Bitstfk1 system is adequate for the :preparation; of: formsaild :custoin;',
"

, : :
:,

grap~lcs and for C,4D demonstrcltl~n,~ 8!1,~ :It ,cQ~; P,~I! it~~ ,~rii:e' ,b(ftJ~: new ve,rSion. v.:hile'
,

.. ::,
: , ; :', a:J.lo~Jng f9r t!1.eupgrade, pathJ,~~ ,tr:rnje,~~gul~pg ~~~r.I~~s ~~ughtfpg t901 Shoul~gofor

' ': ,

;,: ;:' Bltstl.~ g Wttp its ~I!ng {O~I~~s!~n,~ ~tr'e~ !~llQ~pwrJ1s~n ;
>"',

:',

"

,:':.,
.' .'

; ,

i;:' ;~; M~ocorn ,1~,c~rr~n!I'y;~~cpmm~~~!~gJli~'~'tac~! p~?~/M,plotter,to go with ~e syst~m; ,
'

c
'

!ii ,: j ! ~~d;.~ ~I11P!~'~ ;~~~~Q~; R~e~, pn Nl'~; Y,~~til~ ;l:oro~lr;<!1:I?n works Qut at. just under,

;;::;i;~tqqp;T;~?;t!jfl~I;I!~ln9:~~UP,qq~~;fRr;!~~;~,~CHT1!~r(k';
"i:.','. . 'p; :.:: DlscoufJtSa~ available' on all the' Robocomproducts for bona fide educational users.

"
,

;

1i !~; i~p}~n~~ Hses;~" B'~ti,k g iricr~d~p~ri~e~:~i~~~!q~,s,l~n',::th~ preparation of ~~bly.and '
';; i i: i m!ll1ufacture diagrams, architecturalplariS; a,nd multiple images for overhead proJection. ..':

;! :iGrJp~j~;~~~,igh.~rS WOiJld'pr9~~bly g'et, more'us~;1rPni theSyst~nili a graphiCs tablet inpUt:,
'

; i:: ;': i ,were' av,ailabje, ,as On the eartier f'~pl~ ,II version,:Qut ~9bOi:om is,app.are,ntfy hard at work"

;
.

'ii
.

;:,::::.~n:thatProble(T1::,
,:. ,.; ,.

c, ','i;;:>:' ,"
,',
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Reader
Services

COMPUTING AGE
PCB. SERVICE

December 1B83
BBC Sideways RAM £6.48
Electron AID £3.78

Febnwy 1984
BBC Sideways ROM Board £7.13

MarcIl 1B84
Spectrum Cassette Controller £2.59

Aprt11984
CommodoreAiO £2.15

May 1984
Memex £7.55
Spectrum Diary £4.26
Centronics Buffer ,,,,,,,,,,,,,,,,,,,,,,,,,, £7.41

June 19M
MainsData Link(2 Boards) £4.n

July 19M
IRData Link(2 Boards) £3.95

Complete kit £29.98 (Including all components plus PCB but
August 1984.

cI dl softwa ) RobcitWallBUilder £2.70
ex u ng re .

September 1984
Suitable Power SUpply Unit £11.84 (provides +5V, +6V, + 12V). Spectrum FrequencyMeter £3.61

October 1984
GOp handling charge must be added to all orders. EPROMSimulator £5.85

IIMIIIIber 1984
AmstradPIO £5.65

Dec:amber 19M
AmstradCPC464AID £4.10

BBC EPROM BLOWER
CONSTRUCTOR'S PACK

Computing Age has arranged for a complete kit of parts necessary to

build this project to be made available to our readers. By taking

advantage of the Constructor's pack offer reader's can buy all the parts

needed to construct the project from a single source. In addition, the

Constructor's pack is accompanied by a set of detailed notes for

constructors including some useful hints on fault finding.

Send cheques/postal orders to
EPROM Blower Constructor's Pack, c/o Magenta Electronics,
135 Hunter Street, Burton-on- Trent, STAFFS, DE14 2ST.

January 1985
CBM64 liD Port £3.55
Speedy EPROMBlower £3.73

HOW TO ORDER

List the boards reql>ired and add SOp post

and packing charge to the total cost of

the bciards. Send your order with a

cheque or postal order to:

Computing Age,

c/o Magenta EIec:tronIcs,

135 Hunter Street, Burton-on- Trent,

Staffs DE14 2ST

Please supply the following PCBs:

," ,......

,'..,.., ,................
PoIt& ~ 50p

TOTAl£
Signed ...............................

Name (please print)

Address n..."""""""""""""""""""

,...................................

.................................................

PI8aI8 lnow 28 DAYS for dellvlry

.

Start of term!Make sure )!Ou have
the future of the class in the ba&I

i...

Educational Computing is the definitive magazine
Ii

; for educationalists. Whether it is at a primary,
\

"

secondary or higher education level,

Educational Computing ensures

you are totally up to date with the

applications for

computers in

teaching.

you find it is not for you. Simply cancel your order ,
and we will make a refund.

Noobligation;justan

opportunity for you to find

out why Educational

Computing is so

highly respected.

,
~

Find out for

yourself.

Return this

coupon stating

how you want

to pay. If after

reading

Educational

Computing

Send your

completed coupon

to Educational

Computing,

Priory Court,

30-32 Farring-

don Lane,

London EC1R

3AD.

,
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ELECTRO OUSTS
ELGAR VIA MIDI
Would Mozart make
better music with a MIDI
interface on his
harpsichord or is Sibelius
spinning in his grave?
Peter Luke describes the
one standard with which
all computer comp~nies
are in harmony.

EIiI

Any self respecting computer will feature
among its interfaces, at the very minimum,
a Centronics parallel port and an RS232
serial connector. Increasingly though, in an
effort to give their products even more
market appeal, manufacturers of the latest
micros are building in a bewildering array
of I/O ports.

So enter the MIDI port: the initials stand
for Musical Instrument Digital Interface.
The MIDI standard defines the protocols
by which micros can be linked to a variety
of musical instruments.

The ability to generate sound effects and
music is considered to be an important
part of a machine's overall specification by
most manufacturers; many micros build in.
some form of sound function but they
range from the ability to produce feeble
bleeps, to the respectable systems pro-
ducing pOlyphonic sound. '

Computers that offer a reasonable
sound facility usually make use of a dedi-
cated IC, most commonly the off-the-shelf
AY 8910, though some companies have
their own in-house sound ICs, most nota-
bly Commodore's SID chip. But these
dedicated ICs can't hope to offer the
quality of sound that can be obtained from
a dedicated synthesiser. The output is
often acceptable when played over a TV
set's loudspeaker, but when played on a
hi-fi system the shortcomings of the sound
generators are all too often revealed.

The worst defect of a typical micro's
sound section is distortion - sounds which
should be pure sine waves are revealed to.
have distinctly rough edges when played
back through a high quality power
amplifier. ,

The specification of the MIDI interface

I
'A computer, with well
written software, acts as
much more than a simple
controller'

was finalised in 1983, the year after a
number of companies with a stake in the
electronic music industry met to thrash out
a standard format by which data could be
exchanged between the Instruments (in
the main synthesisers and drum machines)
produced by the various manufacturers
within the group. ,

For some time before this musicians had
recognised that, by connecting electronic
instruments together, they could produce
a greatly extended range of sound. For
example, a bass line and melody could be
programmed into a sequencer, which was
arranged so that it played the data back
using the voice circuits of a keyboard while
synchronising itself to a rhythm pattem set.
up on a drum machine.

The problem was thatt.iin pre-MIDI days,
there was no agreement on how different
items of equipment would send and
receive data. Most used a relationship of
one volt per octave to determine the fre-
quency of oscillators, but all sorts of trigger
pulses were used to initiate the action of
envelope generators. The MIDI agreement
standardised the format in which data
would be exchanged between all types of
musical equipment.

I
J,'

*'

,~.

A selection of MIDI

bon-ons by Roland.

As a brief aside, there are considerable
parallels between the MIDI agreement and
that reached by the members of the MSX
working group. Indeed some companies,
most notably Yamaha, were involved in the
formation of both standards.

'~

GOODCONNEC110NS .,.

The MIDI interface is most closely related'
to an RS232 serial port, in fact converting
an RS232 port to a basic MIDI interface
involves very few low-cost components,
plus of course the appropriate software.
But a MIDI interface is much faster than an
RS232; it operates at around 31 Kbaud
compared to the 9600 baud top speed of
many RS232 drivers. The most common
form of connector used to implement a
MIDI port is a 1800 five-pin DIN type,
though the standard does not specify the
physical connection and a variety of con-
nectors are used Including XLR types (usu-
ally found on instruments which are
expected to stand up to the rlgours of tour-
ing). Of the five pins of the DIN type con- '
nector only three are used: pin two is the
screen connection and data is exchanged

\

via pins four and five. To conform to the full. '

ro.~~NMM~'~
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MIDI spec. equipment must provide three
types of connector: MIDI in, MIDI out and
MIDIthru.

Implementing a MIDI interface is -to the
computer manufacturer - largely an exer-
cise in software design. The commands.
supported by the system fall into two
groups: channel commands and system
commands. We'll first discuss the role of
the channel commands. The majority of
MIDIequipment can receive data on one of
16 channels. In this way it is possible to
record (program) sequences on a specific

i channel, during play back only instruments
~ assigned to that channel will respond to
: the pre-recorded sequence. The channel
. commands are thus associated with the
I transmission of note pitch and envelope

data.

I

IMost micros suffer from
sound distortion - good
sound needs a
synthesiser'

Next, the system commands, which are
further broken down into four separate
categories. System 'common' commands
are recognised by all instruments in a
system and are used to transmit inform-

:ation such as program selections. System
'real-time' commands are used to set up
clock rates and to convey start/stop
information throughout the system.

,

System 'exclusive' commands are used for
a particular manufacturer's products. The
group of companies that set the MIDI
standard recognlsed that, while MIDI is
meant to be a standard, it would be
unrealistic to ignore the fact that some

:manufacturers would at some stage want
to build unique features into their equip-
'ment. In order to allow control of such
functions via a MIDI interface the system
exclusive command was built into the
general specification. The final system

"colllmand is the - self explanatory -
-

system reset.
Under each of these command headings

a number of different operations is pos-
sible. MIDI signals the exact function to be. implemented by sending out a serial
stream of status and data bytes which
define the exact operation to be carried
out. Status and data bytes are identified by
a flag - a status byte starts with a binary 1
while a data byte begins with a O. Data is
sent in eight bit byte blocks, with one bit
allocated ~o the status flag; this means that

,

there are seven data bits available, enough
to represent 127 unique codes. As an
example the three byte note of channel
code would be sent as:

1000xxxx Oxxxxxxx Oxxxxxxx

Bit seven of byte one is set to one to indi-
cate a status byte, the next three bits (all 0)
indicate a channel off command, the four
least significant bits hold a binary number
(0-16) to indicate which channel is to be

COMPUTING AGE NOVEMBER 1985

turned off. The next byte starts with a 0 to
show that data is to follow, the other seven
bits indicate which of the 127 notes is to be
turned off (this corresponds to a range of
10.5 octaves with middle C being note 60).
The final byte is also data (bit one is 0), and
the seven bit number this time corres-
ponds to the key off velocity.

Each of the functions associated with
MIDI are signalled in a similar fashion. For
example a system exclusive command is
signalled by the controller sending out a
stream in the form:

1xxxxxxx Oxxxxxxx 11110111

The first bit of the first byte is 1 (signalling
a control byte), the next seven bits identify
a particular manufacturer (Yamaha is, for
example, 0011011 - decimal 43). The
second byte begins with a 0 to indicate that
data is to follow. The last byte is an end of
block terminator.

In the simplest of MIDI applications, the
MIDI~out of a computer would be linked to
the MIDI-in socket of a synthesiser. In this
setup the program sequence would be
played using the keyboard's voice section.
Note though that in this basic setup it
would not be possible to enter data via the
synth's keyboard and store it in the com-
puter. This would require a second con-
nection to be made between the com-
puter's MIDI-in connector and the
keyboard's MIDI-out socket.

In more extensive applications, the basic
set-up will be augmented by the addition of
a rhythm unit. This allows a programmed
sequence and rhythm track to be played
back at a tempo set by one of the units,
most commonly the rhythm generator.

FUTURE NOTES

A computer, coupled with well written soft-
ware, acts as far more than a simple con-
troller. By making use of the graphics
facilities of the computer it is possible to
display the music being played either as a
traditional score or as a series of para-
meters relating to various sections of the
instrument.,

There are a number of MIDI compatible
software packages available for com-
puters, including the CBM 64 and BBC
micro. These machines, in common with
the majority of micros, don't feature a MIDI
interface and require hardware additions
to implement the standard. The latest
hardware, including the likes of the Atari
520ST and the Commodore Amiga, have a
built-in MIDI capability. This fact coupled
with the undoubted power of both
machines should !TIean that some very
flexible MIDI software will soon be avail-
able. Computing Age is looking forward to
reviewing MIDIapplications software in the
near future.

Readers wishing to obtain the full techni-
cal spec. should contact Sequential Cir-
cuits Ltd, Post Bus 16, 3640 AA Mijdrecht,
Holland. The company will supply the
details for a small feee.
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BIOS
-16K ROM

Variables

- 4.75K

BDOS - 3.5K

CCP- 2K

TPA - 37.5

PAGE ZERO

- O.25K

SYSTEM USE

-4K

BIOS - 5.25K

BDOS - 3.5K

CCP- 2K

TPA- 49K

PAGE ZERO

- O.25K
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UARE PEG IN
ROUND HOLE
Why do Amstrad's
CPC4&4 and the ill fated
664 have so little usable
RAM under CP/M? Is
39.51 enough to run
applications programs?
Mike James finds that It
is.

,
The launch of the Amstrad CPC6128 coin-
cided with the death of the company's ill
fated CPC664 model. Amstrad has also
made it clear that the cassette based
CPC464 is unlikely to be produced after
the end of this year. This is not good news
to owners Qf these computers who can
expect a deterioration in the level of sup-
port offered to them, both by Amstrad and

: by third party software producers.
It is those who bought a CPC664 during

its short life that have most to worry about.
This computer was marketed as a machine
that would appeal to the business user, a
central plank of the campaign being that
CP/M software was bundled with the
system. The suggestion was that this
would give users access to the vast range
of applications software that will run under
this operating system. A similar suggestion
is made to 464 users who up-grade their
systems with the DD1 disk drive plus inter-
face.

The bad news for both these groups of
users is that though both machines are well'
designed and have 64K of RAM, only
39.5K of this is available to applications
running under CP/M. This is very little
memory - especially when compared with
the 52K available to CP/M on similar 64K
machines.

But all is not lost: in spite of the shortage
of RAM, Amstrad's CP/M is stili usable.

MEMORY MAP
Why Is only 39.5K of applications RAM
available on the 464/664 machines? Com-
pare the Amstrad's memory map in Figure
1 to the typical allocation of RAM within a
CP/M system In Rgure 2 (see box).

roM~NG~N~MBffi1~

Top of memory

FBASE

CBASE

TBASE

R.un 1. Memory map of the Amstrad 664.
,

Note that the top 16K of RAMis used to provide
the memory mapped hi-res screen. The RAM

is overlaid by a ROM containing the BIOS and

other ROM-based CP/M code.

Top of memory

FBASE

CBASE

TBASE

Rgan 2. Memory map of a typical CP/M

machine (the Osborne 1). Note that the 2K CCP
may be overwritten to give a TPA of 51 K.

In the Amstrad map, the 16K of ROM
allocated to the BIOS (basic input-output
system) isn't as tlxcessive as it may seem
as much of the ROM is actualiy used by
AMSDOS (see later) and DR LOGO. It is
likely that the Amstrad's BIOS is no bigger
than an average BIOS of around 4K. The
real shock contained In the memory map Is

l
ilt is encouraging to see
software houses
customlslng programs to
run under Amstrad CP/M'

IQ
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f A powerful 6502 single board
I computer for laboratory, control
I and training applications.
1

I The 6502 single board computer

I
will find widespread applications
In industrial and laboratory

I control.

The resident monitor program
I, and optional Hex keyboard and

1 display also make It ideal for
education and training

I programmes.

I
1 CONTROL INTERFACE BOARDS

1 -' for use with user ports of a

1 wide range of popular
1 microcomputers.

1
~1
'1 For free brochures write or phone:

I Data Harvest Umited

I 28 Lake Street Telephone:
Leighton Buzzard Leighton Buzzard

a I Beds. LU7 8RX (0525) 373666--- - - - - - ------

the 4. 75K of RAM used for CP/M and other
ROM firmware variables. It is true that an
operating system such as CP/M cannot be
completely ROM-based - it needs RAM
buffers for all sorts of things - but 4.75K of

RAM in addition to the BIOS code in ROM
seems rather a large memory allocation.

The BDOS (basic disk operating system)
and the CCP (console command proces-
sor) occupy the usual amount of room and
this gives a TPA (transient program area) of
37.5K; overwriting the CCP gives a
maximum workspace of 39.5K. There are a
number of extra features in Amstrad CP/M
but many would have traded these,
AMSDOS and DR LOGO, for more CP/M - .
the BDOS - in ROM. In theory there is no
reason why most of CP/M shouldn't reside
in ROM with only 2K or 4K of RAM for buf-
fers and workspace, giving a machine with
a larger TPA.

POCKET WORDSTAR

All this talk about small TPAs may give the
impression that Amstrad CP/M is some-
thing of a toy system, but in fact it is some-
what better than most CP/M systems. For
example, the handling of disk errors has
been improved to include a 'Retry, Ignore
or Cancel' question before the infamous
'BDOS error on drive A:' message is pro-
duced.

~':"":.
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There are many CP/M programs that will
run with only 39.5K of memory but many
others have been designed to take advan-
tage of what had come to be thought of as
a typical TPA - 48 to 56K. It is encouraging'
to find that software houses are beginning
to customise well known programs to run
under Amstrad CP/M.

I
'AMODS on the 664 is a
much more practical
proposition than CP/M'

For example, the well known and some-
times loved Wordstar is now available as
Pocket Wordstar from Cumana. Testing of
an early pre-release version showed that it
behaves like a full implementation of
Wordstar even though it has been
squeezed into 39.5K. Of course not even a
Pocket Wordstar can be made to fjt into
39.5K in its entirety and there are a number
of overlay files that are read jn from disk as
they are required, but no more so than
other versions of Wordstar.

Including Mailmerge, Pocket Wordstar
leaves about 80K on a disk and this is
enough for a good few letters and about
five articles like this one, including their
backup files. As long as Cumana follow
through with good documentation and
support, Pocket Wordstar raises the
Amstrad to the level of a very credible
wordprocessing machine.

- _.- - - - --
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~~:~st'od 464 withdisk intenaco !
or the 664 is first switched on, it starts run- I
ning Basic under AMSDOS rather than CP/ f
M. The Amstrad literature claims that
AMSDOS is a complement rather than a
rival to CP/M but it is difficult not to be
aware of how much more practical a prop-
osition AMSDOS i'3. AMSDOS uses the
same file structure as CP/M and so it can
read and write CP/M diskettes. Not only
does AMSDOS work like CP/M, it even
provides a set of very CP/M-like com-
mands: REN for rename, ERA for erase -
the only real difference at the command
level is that AMSDOS uses CAT instead of
DIR.

From the programmer's point of view
AMSDOS only takes a few K more than the
cassetta operating system. Unlike CP/M,
access to its disk operations, reading and
writing a file etc, are via calls to individual
machine code subroutines. As these are
just disk versions of the familiar cassette
handling subroutines, converting an exist-
ing program from tape to disk is almost a
trivial matter. From the user's point of view
this holds out the promise of familiar cas-
sette software available in disk versions
without too much delay.

Pocket Wordstar costs £119 (including
VAT) and Gumana can be contacted on
0483503121.
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High quality Z.I.F. socket
for RAM/EPROM
batlery backed CMOS
RAM can be supplied.

6502
Processor

Resident monitor In 4K ROM,
Gives usual keyboard/display and de-bugging

2K CMOS
facilities plus serial communication routines.

RAM
.Z...

_
On board 5V regulator -
no need for special power'
supplies.

Power supply

/ connector

Full
expansion connector
also for optional Hex
keyboard and display.

8 bit digital .to analog
converter with power amplifier
output stage driving up to 1 amp into load.
Switch selected unipolar/bipolar operation.

-<,#"..,.f":;'. I

£60.00
I

DC Motor Driver for
motors up to 5 amp.
Forward/backward and off.
Manual over-ride facility.

£52.00---------

2 user ports -
pin-for-pin compatible
with BBC 'B's user port

Bj.dlrectional RS423
serial link Programs
and data can be
transferred to and from I

.

the BBC 'B' Microcomputer. .
Professional assembler
available. 1

I

1
"

I
1

I, ..

1

1 I ;.:

1

1

I

1

Prices exclude VAT and carriage. ,.,

----------
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8 bit. 10 microsecond
analog to digital
converter; switchedr- input ranges:t 25V.
:t 2.5V. :t 250mV.
Connector compatible
with BBC 'B' user port.

£41.00
Stepper Driver
for 4 phase motors
up to 3 amp/phase.
On board PROM
contains code sequence
for single. dual, and
single/dual modes.

£47.00



COMPUTER GENER
f

A synthetic collusion of
random art (graphics
without a package) ,

involving Geoff Davis,
Simon Holland and Bruno
de Florence, assembled
by Chris Bourne.

Art is a fragile word. Although most people
know what they mean by it, few can
produce definitions that satisfy even them-
selves. Those who do are, almost invari-
ably, immediately scorned and rejected by
fellowcritics. So when a bunch of charac-
ters whom most of us might regard as
terminal avant-gardists, or terminally nuts,
or both, start talking about computer art,
and produce simple Basic programs to
write stories and draw pictures at random,
with frequently weird results, the notori-
ously invisible 'man in the street' is apt to
blow his central processor and dismiss the
lot as time-wasting adolescent rubbish.

Micro-Arts is an organisation - for want
of a better word - dedicated to exploring
concepts of art on home computer
systems such as the Spectrum or BBC.
This article is constructed from the bones
of a conversation involving three con-
tributors to Micro-Arts.

GeoH Davis started Micro-Arts. He's a
writer of fiction and has a particular interest
in using micros to generate language.
Simon Holiand is an ex-art student cur-
rently working as a film editor for the BBC,.
and Bruno de Florence is a French film-
maker contributing to Micronet 800, where
subscribers will shortly be able to find 200
pages of Micro-Arts articles, information
and software.

WcckiDq, Q(\ ~ t;lI:~ ~t.. ~~
happens unless you make it happen, we've
also encouraged the micros to speak for
themselves, so that parts of the article con-
sist of synthesised portions of Interviews
and statements concerning computer art.
Ifsuch a thing exists.
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(IF YOU BELIEVE .IN COMPUTER ART
READ PARA ONE)
[IF YOU THINK IT'S ALL RUBBISH READ
PARA TWO]

1
Oddly enough, Bruno is an unbeliever.
He identifies an immediate problem in

designing pictures on computers - the rot-
ten resolution you get on all machines

'The computer industry is based on
bland exploitation. That is "we sell you
nothing", basically. I was discussing this
with a cathode ray manufacturer. As far as
the computer is concerned this technology
is over. He disagreed, naturally,'

'You cannot get the high resolution
architecture from the cathode ray tube -
machine processing power is on a much
higher level. Secondly, it's such a,mess to
go from one machine to another. We're so
far from being able to use any machine.
When I read comments from people in
magazines it's like radio without wires, it's
about soldering bits onto the corners.'
[WHY WE SHOULD WANT HIGH RESOL-
UTION ARCHITECTURE - PARA 1AJ
[WHY WE SHOULD NOT PARA 1 BJ
[OTHERWISE PARA 3]

1 A
Bruno: 'Well, the Spectrum may
have it's own charm but the more

precision you have in your manipulation of
~~~\'C'1>\~W£Ii'C'i-'Ji~~'F.:,~ WlO'i't-
ipulation of space. The hand brush has infi-
nite precision. I really feel limited by the hi-
res problem. It's very difficult to construct
the algorithms for proper lighting and
drawing. '
[GOTO PARA 1B OR 3]

1 BTry writing a program to shift thick
black bars around the screen at ran-

dom. Then change the bars into lines.
Which looks more satisfactory? Why? (Do.
it).
[GOTO PARA THREE]

2Computer art separates into two par-
ticular areas. You can use the computer

to draw pictures, and as such the machine
is a tool, like brushes and canvas. A novel
written on a word"processor might even be
included in such a definition, particularly if
the writer found the computer helpful in

I
'Micro-Arts software is
concerned with random,
moving graphics - visual,
wallpaper'
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For most of this article we've let Micro-Arts speak for themselves - now it's our turn to ruminate. There

are (at least) four ways of uSing computers as an artistic medium: photo-realistic 3D images of the kind

seen on 1V; static images produced by painting software which, as Geoff points out, dictate the style of
the end product; random art generated by the computer within parameters laid out in a Basic program by

the artist (the Micro-Arts method); and finally, the Soft Computing style of messing around until something

turns up - without imposing any structure or form. The computer does the work, the artists negates respon-
sibility - daft idea. Micro-Arts has produced some stunningly original work to accompany occasional lapses
into sophistry. You will soon be able to find Micro-Arts on Micronet pages 8008.

ED
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ART
'The use of randomness, . , is not

an evasion of responsibility, it is

not a lazy or escapist attitude.

There'is no doubt that the painter

remains - as he has always been

- the sovereign decider of what

and how he will create. .
Randomness is only a tool or

technique to help the artist in his

investigations, " Vera Molnar, The k.~~

Role Randomness Can Play in

Visual Art, 1981.

I
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Micro-Arts was formed by Geoff Davis in 1984, and was based around a magazine- 'It was
very difficult to get started, No-one in the art world was interested in computers and in the

computer worid everyone said "We're not interested in art. '" Only one issue was produced,

but several cassettes of software have been released for the Spectrum and BBC.

'All arts magazines are funded by the Arts Council' says Jeff, 'I've always avoided that
kind of thing, Micro-Arts used to support itself financially, but not recently: we've spent the

lasi six months setting up 200 pages on Micronet.'

As a computer database, Micronet would seem an ideal home for a magazine on com-
puter art, The pages contain articles by luminaries such as painter Harold Cohen, who uses

turtle graphics to design large canvases, and musician Simon Emmerson. Micro-Arts' own

software is featured, as well as general information about modern and avant-garde work.

The software includes work such as Abstract Originals, a suite of six programs producing

'visual wallpaper', and Various Unusual Events. That wacky program includes Carry on Com-
puting - the only way to stop the computer happily churning out numbers and fiddling with

its program is to answer no, in direct language - to control the system you have to reject it.

Another favourite is the Money-Work system, based on the Scum Manifesto by Valerie Sol-

anas. 'There's a new version' says Jeff, 'without the bit about "Man is a walking dildo. , ,"
Now he has his trousers on. We've had to sign something saying we won't bring Micronet

into disrepute.'

All the programs are written in Basic, which means they can be readily altered and
adapted, 'Protected software is like having a car with the bonnet soldered down.' In fact,

Bruno gets quite amused by the concept of copyright. He asks who has the rights to a meal

cooked from a recipe book? Apparently this is a genuine legal problem-

The two cassettes will also be available soon in a double pack for £3.95 (Spectrum oniy).

The case, true to form, has a glossy paper insert in mock snakeskin with no words on it at

all. You can get more information about Micro-Arts from Geoff at PO BOX 587, London SW8

1XL- or through the Micronet mailbox system.

ways typewriters are not.
Then there's the other side, art gener-

ated by the computer itself, with random
elements. That can be a very controlled
operation. Vera Molnar's 'Ten Points"
series uses strict mathematical limits for
the linking of points with lines, although the
actual lines are all chosen at random. One
of the attractions of randomness is that it
may free the artist from all cultural influ-
ences - guaranteed originality.
[COMPUTER AT RANDOM - PARA 2A
AND FORWARDS]

2A
MuCh published Micro-Arts soft-
ware is concerned with. random,

moving graphics. Visual wallpaper is what
Geoff calls it. His text generator is a
different kettle of , . . It's more spectacular
output centres around a short story he
wrote about a cow which forces a woman
to boil her head in a bucket of water(!).
Primed with Vocabulary mixing religion,
violence, and family relationships, the
generator churns out endless stories of
grotesque horror. 'It's the opposite of writ-
ers 'block' grins Geofl.
[GOTO PARA 3. IF YOU'RE FED UP WITH
BRUNO, GO TO 3A]

3Bruno regards randomly generated
work as not being art at all, even if the

results of such programs look like
'genuine' surrealist or abstract - work.
'Could the surrealists in the 1930s have
used a micro?' he asks. 'I'm not so sure-
that work came out of research into the
mind, into the unconscious. On a micro,
can you get beyond the mechanical mind?'
[GOTO PARA 3A OR 3B]

3AOf course, there's nearly always a
point where the artist has to make a

selection - of finished versions of a piece,
or of the parameters under which the pro-
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gram will operate. 'Therefore' says Bruno,
triumphantly seizing on the core of the
paradox, 'You cannot talk about computer
art.'

(GOTO PARA 3B OR 4]

3BOn the other hand, what if you
simply present the work of the com-

puter as a piece of art, and don't tell any-
body how it was produced - whether it was
randomly generated, or under the com-
piete control of the artist?

'As long as it looks like any other sort of
art it is validated' says Bruno.
[GOTO PARA 4]

4MUCh computer art practised profes-
sionally is in the field of design - the

much-applauded Channel 4 logo is a case
in point. Geoff finds that atmosphere stifl-
ing. 'Everything has solid letters rotating to
Jean Michel Jarre music. That's what they
call art. I went round the colleges last year
to see what they were doing with com-
puters. They all came from 3D design
studios and they were all doing block
graphics. I haven't bothered this time.'

The main point, if you want to get into
computer art, is not to get hung up on per-
fect reproductions of Marilyn Munroe and
the like.

'Most people' says Geoff, 'say "isn't that
a good one? It looks just like a photo." So
what!'
[IF YOU'VE CHANGED YOUR MIND
SINCE STARTING TO READ, GO BACK TO
PARA ONE AND CATCH UP.]

You don't have to limit yourself to graphics.

Computers can generate text (with a IltUe
help). The following statements were issued
by a 48K Spectrum after it was fed various

statements made by contributors to Micro-

Arts. Geoff's' Text Generator is based. on

word banks which give a remarkably

flexible structure to the text if you start with

a large enough sample of words. But Is It

literature? Move over Karl Popper - we're on
your tail. . .

We are not doing art. , . Any artist is a multi-pur-
pose work and the problems are invented by the

machine. , , The computer industry is bland. , ,

That is, you sell them ideas basically. , , As far as

the synthesiser is used the product is artistic. . .

You cannot have the one power, . . It's such a
thing to go from one revolution to another, , ,

People always use exploitation but revolutions do

architecture and are used as part of the product

. . , What they can do on manipulation is because

it's low resolution and has its own personal charm
. , . It was thinking revolution with a graphics

manufacturer. . As far as sound values were

concerned this level was precise. , . As far as the

computer is concerned any manipulation is

meaningless. . , The power is nothing, -
Pleasant results are all invented. , . The computer

industry? It's such a mess.

Now is that nonsense or Is It not?
6



Spy
Keeping a watch on the
latest boxes of tricks to
plug into your
computer, plus all
that's new in software.

SPRITE BOARD
The Logotron Sprite board for the
BBG micro uses Logo to control and
animate sprites (turtles) and Irees
20K of precious RAM.

The board 'allows even the com-
puter novice to write arcade type
programs' with 'easy access to true
animation and in a Iraction 01 the
time taken when using tedious
machine code' according to the
makers.

The sprite chip controls up to 32
programmable hard sprites simul-
taneously, and provides 64 different
sprite shapes. Facilities include col-
lision detection, shape and speed
changes, shade demand, lilling and

'stamping'. Logotron hopes to see a
lot of sales in the educational as well
as recreational markets. Contact 01
352 1088. -

OS9 FOR BBC/QL AMSTRAD
Both BBC and QL users will be able

TELETEXTto exploit Gumana's OS9/68000
Upgrade board, OS9 is a 68XX mul-
titasking operating system already
available lor the Dragon 64. It fea-
tures UNIX software compatibility a
C source code level, a hardware
independent I/O. hierarchical disk
directory, hardware independent
video display, and a graphi,cs kernal
with multiple fonts.

The BBG board, which fits inside
the casing, has an 8MHz 68008 pro-
cessor, 512K RAM expansion, DO
disk controller, real-time clock and
battery backup, and Winchester
interface. The QL board also
includes up to 144K ROM expan-
sion, parallel and serial ports. It is
connected to the 54-pin edge con-
nector. Contact Cumana 0483
503121.
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The Amstrad range 01 computers
are all compatible with the Teletext
and Telesoftware adaptor recently
announced by Volex Electronics.
The information provided via the
medium of Teletext is, unlike that
obtained via Viewdata systems,
free. No 'phone line charges or on-
line costs.

The Volex adaptor allows users to
select pages which may then be
saved, printed and viewed either
under program control or via push
buttons on the unit. The unit also
lets users download and run tele-
software programs. The Volex
adaptor consists of two modules,
the interface to the computer and a
tuner module.
More info on 061 7365822.

CBM SOUND

From Supersoft comes news that
the Microvox digital sound sampler
is now available. This device offers
eight different sampling speeds, the

'maximum being 42kHz with a
bandwidth of 20kHz. A MIDI inter-
face is built into the unit along with
leatures such as two 24dB/octave
tracking filters and software select-
able compansion-type noise reduc-
tion. Available through your local
computer shop, as are all Commo-
dore products, the Microvox retails
at £229.95.

Those keen to experiment with
sound sampling but less keen on
parting with £200, will be glad to
hear that Datel has produced a sam-
pler at the more reasonable price of
£49.99. The Datel DSS is supplied
as a hardware unit complete with
system software. The unit allows
sound to be recorded digitally and
then to be replayed at any pitch, lor-
wards, backwards, with echo, end-
lessly looped etc - all the usual
tricks associated with this sort of
equipment. More info from Datei on
0782 273815.

"-:"

New from Sanyo
Sanyo continues to maintain its
interest in the low cost end of the
micro market. They are the latest
company to make educational
establishments an offer that is dif-
licult to refuse.

.

For an 'all-in' price 01 £699
(excluding VAT)they have launched
a schools package that consists of a
MBC555 micro, a hi-res green
screen monitor, the CRT36, and a
selection of software that includes
Wordstar, Spellstar and Calcstar,
Sanyo see the system as being 01
particular interest to higher educa-

'tion establishments who could use
the equipment to form the basis of

II
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ON THE WALL
The Brother 1509 is the latest printer
from Brother, a printer with a novel
feature. Much of the machine's
specification matches that of many
current printers. It 'has print speeds
of 180 CPS, draft, and 45 CPS in
NLQ mode. A 3K input buffer is fit-
ted as standard as are both cen-
tronics and RS232 serial interfaces.
The printer is also able to accept
other, optional NLQ fonts, supplied.
as cartridges. At present three are
available.

What's new is that this is, to our
knowledge, the first printer that can
be wall mounted. Wall hangers are
fitted to the base of the printer,
which allow it to be operated in a
vertical position. This capability will
be a boon for users operating in
environments where space is at a
premium. More info 084 4214561.

OPTICAL KEY
Yet another device that claims to
offer software producers the answer
to the problems of software piracy
has hit the market. Lenslok is
described by its manufacturers as
the unique and cost effective way of
protecting software against piracy.

'What is it?' asks the press
release, before going on to describe
the device as an 'optical key'. What
is an optical key? Another good
question, to which the answer is, a
lens - not an ordinary lens you
understand but one used in con-
junction with software routines built
into the software to be protected.

When loading software protected
with Lenslok, the computer gener-
ates a random two letter sequence.
The pattern of pixels that make up
each letter is then scrambled and
the result displayed on the screen.
The scrambled pattern appears on
screen for a couple of seconds dur-
ing which time the lens is used to
decode the pattern. The two letters,
when typed into the computer, will
unlock the program.

Looks good in theory, we await
news of software houSes adopting
the system. More info 01 2484000.

many business related courses.
The latest machine from Sanyo is

the MBC885 with 'total IBM com-
patibility'. Operating under MS DOS
2.11 the MBC885 features 256K of
RAM, expandable to 640K. Twin
360K drives are built into the com-
puter which also provides seven
expansion slots accepting standard
IBM cards. Just to show that the
company are covering all sections
of the market, they have a stake in
the MSX camp with their MPC100
computer. The address of your local
Sanyo dealer can be obtained from
the company on Watford 46363.

I
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Proof that robots are now sensitive sculptors comes from French car

manufacturer Renault. The company uses robot arms to sculpt conceptual

models from plastic. Modelling time has been halved to six weeks by the three
stage CAD (or in France, CAD - Conception Assistee par Drdinateur) process.

The model is sculpted using the original 2D draught program which is auto-
matically translated into three dimensions.

DRIVE AND
RAM DISK
The Challenger from Opus is a new
plug-in disk system for the BBC
micro.

The stand-alone system has a
built-in double density disk inter-
face, based on the W01770 FOC
used in the B+, so it's very easy to
fit. It simply plugs into the bus and
auxilliary power outlet on the com-
puter.

Software to support the drive is
supplied in a sideways ROM. Chal-
lenger combines a double-sided 401
80 track disk drive, with a storage
capacity of either 400 or 720K and a
RAM disk that offers 0.25Mbytes of
fast random access memory using
256K dynamic RAM ICs. The RAM
disk is configured as a second disk
drive making it appear as a very fast
conventional drive. Price of the
Challenger is £249.95. More inform-
ation on 0737 65080.

The new, IBM compatible, Sanyo MBC885.

COLOUR PRINT
A new range of colour printers have
been introduced by NEC. The CP2
(80 column) and CP3 (136 column)

1ftoffer printing in seven colours in !!Ii
addition to black, making use of a
four colour ribbon combined with
overprinting.

The printers use an impact type
18-pin, 2 x 9 dot matrix print head in
a staggered array that will print in
three different modes - high speed
at 180 cps, correspondence at 90
cps and NLG at 30 cps.

Seven founts are available from a
set of switches mounted on the top
surface of the printers, additional
controls inform the operator of
printer status. The printers are
offered with a serial interface (3.5K
buffer) as standard. A parallel (5.5K
buffer) interface is also available.
More information from Impectron
040350111.
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BRAINSTORMING
An ideas processor has
more to do with project
planning than artificial
intelligence, but Simon
Craven believes this to be
a genuinely original
software application.

mI

Only very rarely does a genuinely new idea
in microcomputer software appear.
Instead of thinking up new applications,
and new markets, software houses nor-
mally prefer to reinvent the wheel by churn-
ing out yet more word processors,
databases and spreadsheets. One of the
few original ideas of the last couple of
years is the so-called ideas processor.

The first example to meet the public eye
was Brainstorm, from Caxton, a program
evolved by author Dave Tebbut to help him
run PCW magazine at the time of his editor-
ship. Independent development in the US
resulted in the launch of Thinktank, which
is now in its second major revision, and has
developed into a sophisticated alternative
to Brainstorm. Thinktank is available only
for the IBM PC/AT or a true compatible
with a minimum of 256K of RAM.
Brainstorm is rather smaller and simpler,
and versions can be had for most popular
disk-based business micros.

These packages are intended to fill the
same job as the A4 jotter pad: writing down
shopping lists, names and addresses, out-
lines for any kind of written work, agendas
for business meetings and the like. If that
seems like a rather trivial thing for a £1500
computer to do, think again.

A conventional word processor scores
over a typewriter because it does not com-
mit the text to paper until it is finished. You
can quickly manipulate words or blocks of
text because the medium of computer
memory is far more flexible than paper. An
ideas processor also uses the flexibility of
RAM, but in a different way. What it does is
to make your notional A4 pad multi-dimen-
sional, so that instead of just writing lists of
things to do, you can attach to each entry
another list, comprising all the items which
make up that particu lar entry on the top list.
For example, let's say you are planning to
launch a new brand of soap on to an
unsuspecting world. Your task can be
broken down into four main areas: identify
what the public really wants from its soap,
manufacture something suitable, arrange
distribution through the right kind of
wholesale and retail outlets, and promote
the product using the usual marketing and
advertising techniqLJes.

If you do your thinking with the back of
an envelope and a biro you now have a
problem. You are out of space, and there is
nowhere to write down all the wonderful
ideas which are rushing to the front of your
mind. Even the full-blown A4 pad has
severe limitations: you end up with lots of
jottings but it is difficult or impossible to
keep in your mind an overall picture of what
belongs where, and how all these pieces of
information relate to each other. Another
problem is that all these notes will have to
be rewritten and typed up before you can
communicate your ideas to your col-
leagues.

r
I
\
1
~

I
~
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IDEAS ON TAP

Using the BrainstormlThinktank method,
you type in your ideas as you think them
up, in much the same way, but the software
keeps track of all the information you enter
and builds it into a coherent structured
model. With Thinktank, for example, you
type in those four areas of your soap busi-
ness which require action: .J' -.-

Market research .
Set up manufacturing facility I
Arrange distribution t. ..--
Marketingdrive }.

An inverse-video bar cursor can be moved
up and down the list to select whichever
entry you want to expand first. To choose
"Market Research", you position the bar
cursor and hit the plus key. A space opens
up between the first two entries and you
start typing in a more detailed version.
Each of these new entries is automatically
indented, so the display looks like this:

Market research
Commission survey
Identify rivals
'Blind testing' of new ideas on

volunteers
Set up manufacturing facility
Arrange distribution
Marketing drive

You might then wish to expand one of
these new entries in turn. As you build up
more and more detail the indentation gets
deeper and deeper until the whole display
starts scrolling horizontally. The only limit
to the number of layers of information you
can have is the memory of the computer.

With a bit of imagination and hard work,
the information you have entered quickly
overflows the 80 x 25 character screen,
which naturarly makes it difficult to remind TEXT EDlnNG TOO
yourself of the overall picture. Fortunately,
pressing the minus key on a given heading
instantly 'collapses' all the sub-entries to
that heading. They disappear from the
screen, but stay in memory, so that any

..

~

'Thinktank is a more -',

sophisticated program
than the spartan
Brainstorm, and includes
a high quality text editor'

time you want to refer to that part of the
model again you can just press the plus
key over the appropriate heading and the
entries will reappear.

Brainstorm works a little differently. It
uses the same principle of. structured
layers of lists, but you can only have one
level of information on the screen at a time.
Each screen of a Brainstorm model is like
one card in a card index. Ifyou were build-
ing up the same soap plan, you would start
with the four initial areas of concern on the
top' card' . To expand one of the areas you
'promote' it using CTRL-R, so that the
screen clears and you are presented with a
blank card with that heading as a title. To
'demote' the new card once you have
finished with it, press CTRL-C, and you
snap up one level in the tree structure.

,

~

r
r
r

Thinktank is a much more sophisticated
program than the rather spartan
Brainstorm. It is lavishly equipped with
bells and whistles which mayor may not be
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I use the cursor keys instead of Wordstar-. . .. . ~"
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to do the work yourself, possibly using a
I. ~ . : of...,.. keyboard enhancement utility such' as Pro-

,,'0 ..' ..' .. .. keyorKeyworks...., .. . ' IfyourcomputerisnotIBMPCcompati-
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ble then Brainstorm is worth considering. It
use u u c~ aln y ma e or ong appy is especially good for organisational work,
ho~rs explonng the manuaL One feature where its limited text editing facilities do
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more complete and mature package. It is

create, edit or pnnt documents of up to a ob
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few thousan .wor s In le~gth. The~e
documented.

documents are Incorporated Into the main"
'Thinktank model where appropriate, so

I
'Don't have false

that letters or memoranda can be pro-
'" e pect t "ons - an

_

Ideasduced without interrupting the flow of your X a I
"planning effort. processor Isn't a fortune

mi~~~~~ndo:hi~e;~~~i¥~~n:;'kP:~~al~~~ teller'
potent than their usual programs. It misses The one factor against Thinktank is
out on spelling checking, mail merge, and potentially serious, however - it is supplied

other features often found in packages only on a copy-protected disk. Ifyou are a
intended more for secretarial rather than registered user you can send off for a
personal use. Given the context in which duplicate, but it would still be a brave deci-
Thinktank is likely to be used, these are not sion to lock yourself into using this system.
serious failing~ - it offers competent basic Even well-run software companies can run
editing facilities including block opera- into commercial problems, and if replace-
tions, search and replace, and a fair selec- ment program disks became unavailable
tion of formatting controls. It is certainly you would eventually find yourself with a lot
good enough for letters and shortish of information stored in Thinktank work~
magazine articles, to take two examples. files and no way to access it. All diskettes
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wear out eventually, and there are too
many ways to wipe them out accidentally
for comfort.

The minimum of 256K required to run
this program should really be regarded as
just that - a minimum. If you want to keep
memory-resident programs available at
the same time as running Thinktank, you
will need correspondingly more RAM.
Using PC-DOS 3.00, Sidekick,
PRINT.COM and Keyworks, 512K was the
minimum usable configuration.

THINKING MAN'S L
Unfortunately the ideas processor idea has
not yet spread to the 'home' micro field,
but two packages for the QL come close.

The first, Project Planner, is based on the
PERT principle. PERT is a system
developed by the construction industry for
timing the many parallel processes
involved in building a road, bridge, or plant.
Each job is given a description, duration
and a cost to completion. Where one job is
dependent upon others finishing, this must
be specified and is then taken into account
by the software. The theory of Critical Path
Analysis is applied to create a horizontal
bar chart giving the overall duration of the
project. highlighting the jobs which are
critical to the completion date, and show-
ing those where a degree of slack is avail-
able.

Decision Maker, on the other hand, pro-
vides an ordered framework for evaluating
problems. A tree of consequences, stem-
ming from an original decision, is built up
by the software. Branching occurs
whenever further decisions have to be
made or when a chance event occurs,

A monetarY vaiue is ascribed to each
event to determine its probability (the soft-
ware uses statistical decision analysis
techniques). For example, you are faced
with a decision: publish or not to publish a
potentially libellous statement. If you pub-
lish, the consequences will be: you are
taken to court; or no action is taken. If you
do not publish there is only one conse-
quence - you are damned. But if you do
and are taken to court there are three con-
sequences: paying damages and costs;
settlement out of court; or you win the
case, etc. etc.

Obviously the software is not clever
enough to ascribe the probabilities itself -
that's a job for the user. The program uses
such concepts as Bayes Theorum,
Expected Monetary Value, EVSI and
Maximum; these are all explained in the
manual. The end result is a decision tree
with up to 149 nodes and five branches to
each node. An optimum course of action is
highlighted and displayed in one window.
Another window can be used to zoom in on
a particular node.

Don't have false expectations: ideas
processors are not fortune tellers. But they
are a valuable tool for giving a structure to
complex ideas or processes.
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Each month Computing Age will

publish utility, graphics,

communications and business

software for a range of home

computers, including the BBC

Micro, Sinclair OL, Amstrad,

CBM64, Atari 520ST, CPIM and

MS DOS machines.
This month we feature a

brace of programs for the BBC

micro, an elegant program that

turns the computer into a

Viewdata terminal and software
. that allows for an elegant

recovery from a BAD PROGRAM

error.

Two programs for the OL too,

a routing for data encryption and

a machine code loader that adds

complementary text

compression and expansion

string functions to the computer.

We want you to write for this

column. If you have written

software for any of the above

machines then send it to

Computing Age. We pay £75 per

published page, as long as the

listing meets the following

requirements:

Listings should be set over a

maximum width of 40 columns.

Each listing should include an

explanation of how the software

operates, of between 200 and

400 words length. Your

submission should be

accompanied by a disk or

cassette, and a clear printout of

the listing. Please include a

stamped self-addressed

envelope so that the software

can be returned if it is unsuitable

for publication. Computing Age

cannot accept responsibility for

loss or damage to software

submitted.
.

Send your software to:

PRINTOUT, Computing Age,

Priory Court, 30-32 Farringdon

Lane, London EC1 R 3AU.
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Viewdata
Terminal
How to turn a BBC micro into
a Prestel viewdata in two
(yes, two) lines of Basic

The Beeb's 16K operating system is well
endowed with access channels to dedi-
cated hardware control, for example the
video and sound chips, via OSBYTE or *FX
calls. These are very easily accessible from
BBC Basic and access to the Beeb's
RS423 serial interface is a perfect example
of this. With liberal use of *FX calls it's pos-
sible to write a simple Terminal program in
as little as two lines of Basic, without hav-
ing to resort to any machine-code!

We've chosen to emulate a Prestel/
Viewdata terminal using the Beeb's very
convenient Mode 7, viewdata compatible,
alpha-mosaic display mode. Listing 1
shows the program in exactly two lines of
BBC Basic, however for clarity, the pro-
gram has been expanded in Listing 2.

In Listing 2, line 10, *FX7,4 sets the
RS423 to 1200 baud receive. Line 20:
*FX8,1 sets the RS423 to 75 baud transmit.

The program is an infinite loop testing for
characters coming into the RS423 from the
remote computer (Prestel) and also
characters coming from the keyboard. Line
110: *FX2,2 switches input from the
keyboard on. As sampling needs to be very
quick, INKEY(O) is used throughout and
there is no waiting around if no characters
have been received. Line 130: *FX3,7
enables output to the RS423 out only (back
to Prestel). Line 140: If a key is pressed it's
ANDed to remove the possibility of it's
ASCII value exceeding 127 and confusing
Prestel. Line 180: *FX2,1 gets characters
from the RS423 port (from Prestel). Line
140: *FX3,4 means that characters
received can then be printed to the screen
only. Lines 210 through 250 ensure that
characters received from the remote com-
puter are correct (control codes for
example) and that they don't end up scrol-
ling the screen.

Listing 1 will work but suffers from
RS423 buffer overflow, so characters tend
to get lost at the end of a frame causing
screen corruption. This is because Basic
isn't quite fast enough to empty the buffer
before an overflow condition occurs.

Listing 2 is less prone to this because the
code is more efficient and thus faster (no
unnecessary repetition of *FX calls, plus
the more efficient use of PROCedures
rather than GOTOs).

To use the Terminal, dial up Prestel, wait
for a carrier, run the program and switch'
on-line. Use ..*" normally, but for "#" press
the "underline" key (same as £:sign).

MIKEBROWN,IANBURLEY

LISTING 1

>
}

>L.

10SCLI('FX7,4"}:OSCLII"FX8,I'}:OSCL

1("FX2,I'):PI=INKEY(0}:IFPI=-ITHEN2ELSEO

SCLI ('FX3,4'):PI=PXAND127: IFPX=27 VDU(64

+(127AND INKEY(0}}}ELSEIFPI}3IVDUPI+12BE

LSEIFPI=lIANDPDS=OANDVPOS=O VDU31,0,23EL

SEIFVPOS=23ANDPX=IO VDU31,POS,OELSEVDUPX

2 OSCLI("FX2,2"):KX=INKEY(01:IF KX=-

ITHENI ELSEOSCLI('FX3,7'}:VDUKIAND127:60

TOI
LISTING2

>

>

>L.

1° fFX7 ,4
20 fFIB,I
30 REPEAT

40 PRDCprestelcharin

50 PROCkbdcharout

60 UNTIL FALSE

70 END

80 RE" fffffffffffffffffffffffffffff

90 DEF PROCkbdcharout

1°°
LOCALKI

11° fFX2,2

120 KX=INKEY(OI:IF KX=-1 THENENDPROC

130 fFI3,7

14° VDUKX AND 127:ENDPRDC

15° RE" fffffffffffffffffffffffffffff

16° DEF PROCprestelcharin

170 LOCALPI

1BO fFX2, I

190 fFX3,4

200 PX=INKEY(OI:IF PI=-I .THEN ENDPROC

210 PI=PI AND 127

220 IF PX=27 THENVDU64+1127 AND INK
EYIO)) :GOTO 200

230 IF PI=II ANDPOS=O ANDVPOS=OTHE

N VDU31,0,23:GOTO 200

240 IF PI=10 ANDVPOS=23 THENVDU31,

POS,0:60TO 200

250 IF PI<32 THENVDUPI ELSE VDUpI+

128
.

260 Gom 200

270 RE" ffffffffffffffffffftttfftffff

t

Retrieve
A short utility to retrieve
Basic programs once a BAD
PROGRAM error has been
generated"

The BAD PROGRAM error can occur while
loading the program or if a conflict of .. m



[i:i

memory occurs. The only way out is to try
and reload the program or start typing
again! This utility program will only recover
as much of the program that makes sense
to the computer, therefore not all the pro-
gram may be retrieved. Belter than nothing
though if you have to retype the program.

PROCgeLaddr asks for the address of
the program to be recovered. This is the
value of PAGE, usually &1900 for disk
users or &OEOO for tape users. The FOR
NEXT loop at line 180 is executed four
times, once for each character of the
address. The three IF THEN statements at
lines 210, 220 and 230 calculate the
address depending upon the character
entered. The variable addr% is the start
address.

Line 260 tests for the start of Basic line
marker &OD (13 in decimal). If addr% does
not contain &OD then the program cannot
continue. .

PROCsearchsearches through the pro-
gram until it cannot make sense of the
data. In every Basic line &OD is the start of
line marker. The next two locations are the
Hi and Lo bytes of the line number. The
data in the third location from the &OD
marker is the n um ber of bytes used to store
the Basic line. If this data is added to the
current &OD address (addr%) then the
result is the address of the next start of
Basic line marker, &OD. PROCprint calcu-
lates the line number and prints it on the
screen. Hence lines 340 to 380 continue to
be executed until fault is set TRUE (con-
tents of nextaddr% <> &OD).

Line 120 inserts an end of Basic program
marker (&FF) once the computer cannot
make sense of the program.

Line 130 prints the last line number and
the total number of lines recovered.

To use the program the variable PAGE
should be set to a value greater than TOP
then this program should be chained.

STUARTCORNER

BBC RETRIEVE

10 REM RETREVE-
20
30 REM To retrieve a basic progr

a.m

ID

40 REM that has caused a BAD PRO
GRAM

50 REM error.
60
70 REM Stuart Corner 13th Sept I

985
80
90 MODE7

100 PROCget_addr
110 PROCsearch
120 ?(..ddrl.+I)=~FF
130 PRINTTAB(0,7) "Las.t line numbe

r = ";linenoX' ."Recovered ";linesX-
1;" linesu

140 END
150
160 DEFPROCget_addr
170 addrl.=O
180 FOR ~I.:l TO 4
190 PRINTTAB(0,4);"Start add res

s of prcigram &U; "'"addr'l..;
II

200 A'l.=GET
210 IF A'l.=127 ~HEN addrl.=..ddr'l.D

IVI6:BI.=B'l.-2
220 IF A'l.>=48 AND AI.(58 THEN ad

dr'l.=addrl.-16+A'l.-48 .
230 IF AI.>64 AND AI.{71 THEN add

rl.=addr'l.*16+AI.-55
240 NEXT B'l.
250 P~INTTAB(26.4);~addr'l.
260 IF~?addr'l.<>13 THEN PRINT' '"Fa

iled at 1st .address (:o.";~?addrl.;")"
:END

270 ENDPROC
280
290 DEFPROCsearch
300 PRINT""Checklng line no °;
310 fault=FALSE
320 linesl.=O
330 I inenol.=O
340 REPEAT
3~0 linesl.=lines'l.+1
360 nextaddr'l.=addrl.+?(addrl.+3)
370 IF .?nextaddrl.=13 THEN PROCp

rint:addrl.=nextaddr'l. ELSE fault=TRU
E .

380
390
400
410
420

%+2)

UNTIl:. fault-TRUE
ENDPROC

DEFPROCprlnt

lineno'l.=256*?(addrl.+I)+?(addr

430 PRINTTAB(17.7);lineno'l.
440 ENDPROC

>

Data Encryption
Encrypting QLdata files
against unauthorised access
- or how to beat the hackers.

As Paul Beverley showed in a recent issue
of Computing Age's predecessor, Elec-
tronics and Computing Monthly, a simple
way of encrypting datafiles against un-
authorised access is by performing an
Exclusive Or on bytes of data, so that to
decode such bytes it is only necessary to
go through the Exclusive Or operation
again. It is easy to show, however, that
using one byte as the 'key' in the exclusive-
or process provides a very low level of sec-
urity, hence a 'key' of several bytes is
required. This multitasking program for the
QL uses a four-byte key to encode the file
and allows the user to specify input and
output file names as well as the key for
coding. The routine is full, error trapped.

The program in listing one can be
entered using an assembler or the more
'manual' hexloader of listing two can be
used. Note that the assembler listing con-
tains no macros and that all vectors have
been given as their true values (as my'
assemble~ demands this!). When you have
assembled the program of listing one
SEXEC it with 150 bytes of dataspace. The
SuperBasic program in listingtwo can be
typed in and eventually run to POKE the
code into memory, but be careful as there
are no checksums involved; it will SAVE
itself on being run (in case there are any
errors in it and it has to be reloaded after a
reset).

To use the program you must EXEC the
file created by the SEXEC command. To
change from the SuperBasic console. to
the encryptor console press CTRL-C and

then reply to the prompts as normal. You
return to SuperBasic after the job has killed
itself by again using CTRL-C.

If you wish to see the routine's results
use the COPY command. For example, if
you have a file to be coded called 'originaL
data' and have coded it into 'coded_data'
and decoded it back into 'decoded_data'
then you can see this with:-

COPY mdv1_data to SCR-
(to see the original data)

COPY mdv1_coded_data to SCR-
(to see the coded data)

COPY mdvLdecoded_data to SCR-
(to see the decoded data)

If these programs are to be used suc-
cessfully for the exchange of data eg via
network, telephone or even by microdrive
cartridges in the mail then clearly both
users must use the same key.

CHRISBAXTER

LISTING 1

3FA3~

"'A3O
3fA3O 61)10

Jf 1132 OQo)))OOO

3FAx 4.1r-'lI

3fA3B C007

!fA3A ~54Em;5'1"..o5'0<)

3FA4:

3FA4:' NOS

JFAll 7;fF
3FA46 7411

,fAil' 4E41

'JFAlA
3fAlA 43FMl3f1

3FA4€ 34r.30OC6

3FA52 4E92

l'A~ 4AW
:y!U 060000c A

JFA5A

3fA5A 4¥AU()t.'

3FA5E 61(o,)Ql1E

3F1I62 610000CA

3fA66 2f(og

3FAOS 010000D2

Ji'A/£ 761)1

3FII6E 610000[1/;

3FA/:' 41180
]fAil t.)($!

JrAn 2<J:f

3'A7? mBC([

]fA7C 4E92

"'AlE
60DA

,FAOO 2?'..F
3fA.2 2Fre

"'AS4 2049
,fA&..

3FA86 4JFAlJCDO

3FA2/! 610000F2

]fABE 6100009E

3fA92 2Fre

Ji'A94 6100001>1

3FA98 761)2

3FA9A 610000AA

3F A'IE 4A9O

3fAAIJ 67DA

3f AI\2 2ffi

3FAAI 3478')(((

3/'AAZ4m
3FAIIA 60t\\

3FAAC mF

JFAAE 2Fre

3FASC 2049

]fAD:'

3I'A"2
43FA(»BA

3FA86 6l'.(~'OU

3FASA 61WJ072

3FABE. 1fre

3FA[0 0:00007A

. J1ultitas~ing fncryctlim rou1lnt!
,

C.Le.""
31(1)3185

~A.~ >TART

OC.L

[(.W UAFB

r..:.w

OC.8 'EN~YPT' ,0
. >.1 prla" Iy af Jab

$TAAT l'I)','E1.I liB,!;)

IfflE1.l 1-1,01
~Ma 11.02

TRr./' tl
It, Optn (CI1'l~Qh channfl

LrA PBlOK,AI
rlJ',~.w ~6,1\l
JSA IA21
TST.L 00
BN!: ERR..li~t inpu1 ftle and DpeJI it

<;(TFl ~ ~SSl.Al

B'oR [lJT

~R. FOWl
~)I,'E.L ~),-IAII
BSR r.£H
~jVEQ 11,03

BSR (fEll
fST.L 00
,HI.S GUm

/lJ.'LL IAII', M
~1J1iLW ~C,~~

J'~ (1\21

ERA.$ GETfL

GOm I'I)',t.L IA71.,Al
It)VLL AO.-IAII

)tJVLL Al.Ai)

*
b.t OU1put tIlt al'ld open It

GTIJ.JT lEA t£S82, AI

BSR IJ.JT

BSR FCHAN

IfflE.l AO,-IA71

B"..R I.£U
rlJVEQ 12,C3

BSR (ffH
TST.L 00
I£Q.S GUWT
1t)\{.L IA7H.AO

IIJVE.W ~((,
1\2

JSR IA21
IiRA.S GTOUr

f:l)TUT I'i)VE.L IA71.,Al
rtJVE.L AO,-IA71
IfJVE.L AI,AO

. No. g.! coding I,y

~£Y LEA ~E>SJ,AI
BS!! WT
~R F(H~
~JlE.L AQ,-IA7I
BSR ~'EIT

t
~,
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)fAC4 '):~0)(>v4

3FPce 07(:,1

)fACA 2(!5F

3f Ace 34 7S00c:~

3m'04En
3f AC'2

(Of.(

H04 ~44e
3fr.r6 2:~F
HD8 2f1;8

3Fili'A
3FADA 2')4

j

1FHr( 7002

JFIi[{ 4E42

)FAEO

>FAEO 7M

3f~;: ~WO(H)3

3fPE 76FF

Jl'AEf 7(1('1

3FAEA 4E43

31'liEC ,.8(1

3F AEE ,m

;.F~F() ~2~7

HF2 D1(4
~Fr.n :41:

'I

)fiF; &')~I
JfA,o ,01:'0004
JFAFf hIT
,mE 700.,

JFEOO 4E43

JFW: ~:44
Jft.)\ 01:840)0')1)')004

:;&(1'; I:.~:..

3f8( 73<:')
H({ OOOOiH2

JF812

:f812 2W

31'814 20':F

31'81, )(ff.;

n::34E42

3rBll=I :,�fl

Jl'B:e 7W2
]fEIE 4W

JF920 ,')6

3F~2.1 341iAA!U<

H2o 4£91
H2O

"K~M>5
JF S2H 7:iF

Jf82C 4E41

JFB;E

JF~:E

3~:~E 7%4

3Fi JD 7.\FF
Jl8); 4,F-(";;0

3F93, 7002
JF8~ 4E:3
3F8Jo\ 4E75

3fi3C

3f8JC 41FMlfA

Jl'8W 5341
JF1i4: 3CI>JI

3FB44 ';En

JtB':.~
)FBC6 )(()I

:!FE4. 73'F
:fB4H 4<:42

3f84>: IE75

31'i4E WJE

!I
II

il

!I

II

~

CMF!.M 14. 1M)

!:E~.> GOON

~NE.L IA7I..11<)

I'IJ\'E.W ";(,A2
J.,R tA2)

I'A.> ~D

11J\"" ",,'(!1] IMQ

~DVE,l IAII', Al
~[~E.L .1<),-IA))

, Clo!)4! ..:cmsQlt! chinr,el

~J\'E.L !H,",)
~\,EQ te, lIO

TRAP 12
. Loop to EDR d.,.

11M'; 11).0'
mt MOI'E.L 3tA71, AQ

~IEQ I-I. OJ
m,;:Q 11,00

lRAF
"TST.L [J)

Bf£ . > CLUO.,[

~)\'E.L IA71,AI
ADDU (J4.i1

Mt'.'E.B lAD ,02
Effi.& D2,DI
~VE .L 4IA 71 , AO

~mEQ H,D3

I'/)VE.Q 1';,00

TRAP 13

ADoo 11,04

U'I'I.L 14.04

BHE.> (UNT

1'rJ.'EQ "',D4
IJJNT Bl<A elR(.CUI;, II. arId iJlJt Ch.nflfls

CLC'iE I'/)\'[.L 1A7)', AO

MIE.L IA7I.,AO

ItYlEQ 12,00

TRAP .1

I1OVE,L IA7)+JA(I

IIO\'E~ 12,00
TRAP"
EliA.S E.'tI

EnN ttj\'L. II.A,~,
J9I IAlI

. Kill tt.i; jet

END 1t)\.'[Q 1';,00

/'IJvm 1-1,01
TRAI' II

. Job no. .illo.

.. Charlnel hidllTlg rouf ir,i!

FC!WI ~'E~ IluO,D2

~'EQ l-l.!J3
LEA IIJFF,AI
nN£Q 12, DO
TRAP 13.
RTS

.t CtldlHll!lfrt.:hln~ {,ont.J

I£XT lEA [1..fFp,AD
SJIBO II.DI

"f;VE.W ~h (HO)

RTS
t Open c~ann~l routHI'

Li'EN M'EO 11,00
~O H,D!

TRfI" 12
RTS

JFB5E W.€

I1E%1 [(,W

JfBSO45I£03nmfJ.'.206(./,9&C6SJAN

'Encrlpt fih:
'

14

OC.B

MESS2 OC . W

Ji'860 4F7~747Q75l.202I;.o,'/'90W;3Il<.;

]FiIE (1(.;£

14

fCB 'O,tput fil.:'

MESS3 OC .W

3fB70 4;(9)U~2%e~~79mf72043A20)

14
11

JFBTt

J'87t: 3473%[')
JF8~ 4m

:'Fia44m

JfB",

:H86 07

JF&B7 02

JfB~OO

Jf&3j 04

JfBSII DIB1J
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OC.B 'IJ'\it! kerr'JlDrd:
1

. Print IMs'age rgl.jtwe

em m\'E,W IDO.M

.ISH 11<21

RlS
. CorHiole channl!1 parilmthr block

PIU)!' Co:.8

oc',B

OC.S

OC.B

~ OC.. 445

JFBBC (lO:?fJ

DC.~ 40
JFeB£ OO~

[J: .W 34

JFB'IO QIXf

:JFB\'2
3F~2 0000

[J;.~ 15
. BlJf'tr fer fil~r.;ul4!!i

n?\
3FBF8

~JFFF UC~

".iff DO.i
END

0
IOQ

LISTING 2

101) REMark Doll. encrypt lor, program

I: I} .-Hark (opYfl.~l, 1 r;. I .Bart e r Ins
1:<) a=RLF"R 1~561

no RESTORE

140 FCLR;:;) TO 455

ISO REiiD x

160 F'DkE
j tad

170 E~[' FuR i

IP ::.<\'E M;l_en.;rwtJdr

110 ;DEC ~,jvl_H;':r,pt_~\p,..456.150
))0 STOf' .

210 [~TA 9t.,16,0,I},O,I}.74,251,i),7

21(' [IAT~ 6'f,n,67,S2,8'M:I),84,[I,1l2,:1

230 DATA1l4~255)11.~~1,7aI65,b7,;:=')),1~5B

2~0 M1A- 52, 120,OI11'8~ 78114.~, 74, 1::13~102,0

::so [1'-\TA1},21}2,67,2~,1},0,:42,97,<),1,30

260 [>;iTA'17,1),0,2'02,47,8,97,0,0,210
27(1 ['.ATA 1:8,1,97,'1,1),214,74.128.11)3,10

::8t! r1ATA3:!J 9'5,52~ 120, l1,:~4, 7(2n14,~,'1t.,21.:

::1.) rqTA ~4.95,47,8.32,73.67,250.0,214

300 (~iA f)7,0,O,242~97,O,O,l58,47~8

:10 ['i1TA 97,1),0,E.<.,11:3,2,97,i),1),170

~20 r.ATA 741128, lQ3, 10,.32, 95,52, 12(:,0, 204

330 [!t4I~ 7P:~14.~,96,218,34,<i5,~7,8~32, 73

340 DA:A 67,25Q,O,18t,,97,1},0,19Z,97,O

350 [lATA1),114,47,8,'17,1},0.122.12,80

360 D~'iA O~4, lL)3~10132,95,521120,0.204
371) OH~A73~ 14&r~6,222,a4,72~.34,95-.q71S

3~[1 [",T4 32,nm,2,78,U,120,Q,32.111

.3Q:) [1~T4 0,8,118,255,112,1,78,67,74,128

400 [~i~ 102,3~,34,87,211,19i,,20.l7.181':

410 DATA32,111,0.,4,118,255,112,5,79,.,7
4:(. [IAT~ e2~.~3d2,132,O,O,O,4,102J2
.431} DATA 120.0,96, I), 25S, 210, 32.95, 32.'15

440 DA1:t 1~2,2.. 78,6t'1 "32]'(5,112..2, "'!d,I:..h

450 DATA%,b52, 120,(1,202.78,146,112,5

460 D~~H 114,L55178,t.5~11t,lL}I~..113r255,67,~~;O

470 DATA0,96.112.2,7$,67,78,117,65,250

480 DATAr),84,g:o.65,4!J,12"!,78,l17,112,1

4'10 DATA 114,25S,n,6.S.78.111.O.14,b9,1l0

500 DATA\,9,114,121.112.116,32.102,10'5.100,101

510 [lATA ):3,32,.j.t4,N.t17.116,112,117,!16

520 [lATA 32,32,102,105,108, lQlr5B~3L,Od4

530 DATA 71,105,118,101.32,107,101,121,11',.111

540 [~TA 114,100,58,32,52.120,0,208,78,146

5~,') DATA/B,:17,7,2.0,4,1,18'i,0,40

~.~.ODAT~ 01'341(1, 151{t,O~O,O,0,O

570 DATA1),0,0,0,0.0,0,0,1),0

580 DATA0,0,0,0,0,0,0,0,1),0
:,.,1) IiATAO;O,O,I),I),O,<),O,I},O
t.r){J [;ATA O.O,O,O,Q,O,r),Q,t},O

00 [oA7~ O,O,O,O,O,O,O,O,t).O
120 DATA0,(1,0,1),1),0,0,0,0,:)

i.30 [1MA O,O,I},I),:),O,O,O,I),O

gO DAiA 0,0,0,0,0,0,0,0,0,0

650 DATA1),0.0..0,1),0,0..0,:),0

.~J...~:~;;~ (d::.~C..0~(./~

Text
Compression
A machine code loader for
text compression and
expansion

This machine code loader adds two com-
plimentary string functions COMP$ and
EXPND$ which perform text compression
and expansion respectively. Each has a
single argument, the text string to be com-
pressed or expanded; for example call
COMP$(a$).

There are two limitations. First, strings
passed to COMP$ must be shorter than
256 bytes. If you wish to handle longer
strings reserve more buffer space and
adjust the buffer pointers 'pbuf1' and
'pbuf2'. Secondly, the argument passed to
COMP$ must only contain ASCII codes 0-
127. Codes 128-254 are used to represent
strings up to 4 characters long in the com-
pressed text. I(these are contained in text
to be compressed, the string will be cor-
rupted on expansion. The range of codes
used may be changed by changing the var-
iable 'base' and adjusting the number of
text entries in the DATA statements. Please
note that neither of these restrictions is
checked by the machine code to allow
changes to be made to the required limits.

The performance of text compression
routines of the simple token type (such as
this one) depends upon the match
between the target text and the dictionary
phrases. For example, the supplied dictio-
nary performs miserably on predominantly
upper case text but averages 60-70%
compression on predominantly lower case
text. Optimising the phrases in the dic-
tionary is straightforward providing the.
grouping of strings of equal length is main-
tained and you remember to use the same
dictionary for expansion and compression.

Finally, if you've never added functions
to SuperBasic it is vital to remember that
SuperBasic must not be given a reference
to the additional function before it is linked
in (by executing the machine code). Thus a
couple of innocent looking test statements
added to the loader can cause a lot of
unexpected problems because Super-
Basic analyses a program as it is being
loaded, incorrectly classifying the test
function calls.

R. K. LOWRY

QL TEXT COMPRESSION

100 RE"~rk ft

110 RE"uk It Addi tion of text co.pression

120 RE"~rk ft to Bil5ic.

! 30 RE"~r k ft

140 RE"ilrk ft CO"P, Iii') - co.presses ~,
150 RE"~rk It EIPND'(~') - expilnds ..
16° RE"ilrk .. ..Ii



170 RE"ark II IC) R. K. Lcwry

240 RE"ark II

250 D!" arriy(51

260 CL5: CLSIO

270 RE"ar k II

280 RE"ark II Reserve spice Icr the dictionary

290 RE"ark It (512 bytes) and I/c bullers.

300 RE"arkII ,

310 pdi c=RE5PR11(24): pbuf I=pdi ct512: pbuf2=pbuf I t25

6
320 RE~oIrk II
330 RE"ark II Reserve spice for the

HO RE"ark II liChine ccde

350 RE"ark II
360 addrus=RE5PR (10241
370 RE"oIrk II

380 RE"oIik II Poke in the lachine code

390 RE"irk II

400JiESTORE:PRINT 'Looldinq lachine code'
410 REPut Icloid
420 READnwords
430 IF nwordti(=O THEN
440 PRINT'LooidcOlpleh'

450 EIIT Icloid
460 ENDIF
470 CSUI=O

480 FORi=O TO nwordH
490 READarrolYIi): CtiUI=csultarr ay (j!

500 NEXTi
510 READcsuI2
520 IF cSUIOcsUI2 THEN

539 PRINT'Checksul error'
540 PRINT'Correct checksuI' ,csul2
550 PRINT'line of diti'
560 FORi=O TO nwcrds-l:PRINT,irray(ilj','pNE
lTi
570
580
590

STOP

END IF

FOR i.O TO nwords-l

m

600 POKEJ address, arr oIyIi!: address=addrust2

610 NEXTi
620 ENDREPut Icload
630 RE"ark II
640 RE"ark II Poke the dictionary and buffer'

650 RE"irk II oIddrenu into the lachine

660 RE~oIrkU code dita aru.
670 RE"irk u

680 POKE_LRE5PR(0)t4,pdic:POKU RE5PR(0)t8,pbuf!
690 POKEJ RESPRIOltI2,pbul2
700 RE"ark II

710 RE"oIrk II Poke in the dictionary

720 RE"irk u

130 base=128:PRINT'Loidinq dictionolry'
740 oIddress = pdict4:nbytes=4isYlb=bue-l

150 POKE pdi c ,b ise

760 char set (4)

770 POKE pdictl,sYlbtl

780 cholrset (3)

790 POKE pdict2,sYlbtl

800 cnolrset (2)

810 POKE pdict3,sYlbtl

820 RE"oIrk II

830 RE"ark U Link in the new procedures

840 RE"ark II and luVi the lachine rudy

850 RE"oIrk II for use.

860 RE"irk II

870 CALL RE5PRIO) :NEN

880 RE"ar k U

890 RE"oIrk II Thi s procedure copi es a segunt

900 RE"ark II of the dictionary into
RA".

910 RE"ark 'II

920 DEFine PRO~edurt charset !lenqth)

930 REPeat char4

940 READ char'
950 IF char'='z' THEN Em char4

960 sYlb=sYlbtl

970 IF sYlb>254 THEN FLASH 1:PRINT'SYlbol exceeds

254': STOP

980 FOR i =I TO 1ength

990 POKE oIddrus, CODE(chilr f (i I
)

1000 oIddress = addresstl
1010 nbytes = nbytestl

1020 NEXT i

1030 END REPut cholr4

1040 END DEFine

1050 DATA 6,24576,44,3,-3072,3,-1024,20530

1060 DATA 6,3,-2048,0,0,0,0,-2045

1010 DATA 6,2,202,1347,20301,20516,26,42394

1080 DATA 6,1605,22608,20036,9216,0,17402,70867

1090 DATA 6, -28,13432,272,20114,28672,20085,82547

110° DATA 6,289 JJ, -17461,26368,108,8814,88,46830

III
°

DATA 6,13432,278,20114,19072,26112,92,79100

1120 DATA 6,28913,3139, 1,2611 2 ,82,17914,76161

1130 DATA 6,-92,9322,4,24832,240,17914,52220

1140 DATA 6,-104,8274,9834,4,10858,8,28874

1150 DATA 6,248J2,54,2IJ77, 10241,22145,-7543,71106

1160 DATA 6, -7287, IOJ53,IJH2,282,20114,8814,46108

1170 DATA 6,88, -27707,11593,88,8108,17914,10684

1180 DATA 6,-152,9322,4,24832,224,30121,64951

1190 DATA 6,78612,8814,88,20085,9291,10317,77267

1200 DATA 6,17026,5146, 18946,27392,8,6338,74856

1210 DATA 6,24576,-12,-19396,255,26368,18,31809

1220 DATA 6,24832,424,6361,21313,26112,-6,79036,

1230 DATA 6,24576,-36,6338,24832,280,20085,76075

1240 DATA 6,28913,-17461,26368, 108,8814,B8,U830

1250 DATA0,13432,278,20114,19072,26112,92,79100

1260 DATA 6,28913,3139,1,26112,82,17914,76161

1270 DATA 6,-260,9322,4,24832,72,17914,51884

1280 DATA 6,-272,8274,9834,4,1085B,8,2B706

1290 DATA 6,24832,124,21377,10241,22145,-7543,7117

6

1300 DATA 6, -7287,10753, 13432,282,20114,8814,46108

1310 DATA 6,88,-27707,11593,88,8708,17914,10684

1320 DATA 6,-320,9322,4,24932,56,30721,64615

1330 DATA 6,2B672,8814 ,88,20085, 17025, 12854,87538

1340 DATA 6, -26624,21641,19073,26368,14,5366,45838

I J50 DATA 6, -26624,21129,21313,26112, -10,5372,4729

2
1360 DATA6,255,8713,21121,-7543,-7287,11585,26844

1370 DATA 6,88,20085,15745,-26624,21641,19073,5000

8

1380 DATA 6,26368,14,7578,-26624,21129,21313,49778

1390 DATA 6,26112, -I 0, 20085,29188,8776, -1I26B, 7288

3

1400 DATA 6,0,4,5136,5672,1,579,11392

1410 DATA 6,255,1091,1,24832,96,24832,51107

1420 DATA 6,60,51'60,!, 24832, 178,5672,35903

14JO DATA 6,2,579,255,1091,1,24832,26760

1440 DATA 6,68,24832,32,5160,2,248J2,54926

1450 DATA 6,150,5672,3,579,255,1091,7750

1460 DATA 6,1,24832,40,24832,4,20085,69794

1470 DATA 6,18663,20,17025,3093,255,26368,65424

1480 DATA 6,10,5853,21121,24576,-14,5781,57327

1490 DATA 6,21121,19679,10240,20085,18663,20,89808

1500 DATA 6,309I,255,26J6B,26,24B32,30,54602

1510 DATA 6,18944,26368,10,6848, -I 0303,24576,66443

1520 DATA 6,-24,6875,24576,-30,6803,19679,57B79

1530 DATA 6,10240,20085,9289,10315,17024,4098,7105

1

1540 DATA 6,17028,6145,6682,-17892,26112,10,38085

1550 DATA 6,21316,26112,-12,20085,21056,-20477,680

80

1560 DATA 6,25088,12,21316,-10812,10315,24576,7049

5

1570 DATA 6,-34,17024,20085,17384,4,6696,61159

1580 DATA 6, I, -17918,25344,20, 291B8, 17028,53663

1590 DATA 6,17024,6146,4112,-26496,-6836,-11324,-1

7374

1600 DATA 6,200B5,17028,17024,6184,! ,4112,64434

1610 DATA 6,-26496,-6836,-11324,6696,2,-17918,-558

76

1620 DATA 6,25344,24,29187,17024,17028,6146,94753

1630 DATA 6,4I36,I,-26496,-13828,3,-1I324,-4750B

1640 DATA 6,20085,17024,17028,4136, I ,6184,64458

1650 DATA 6,2, -26496,-13828,3,-11324,29186, -22457

1660 DATA 6,17024,17028,4136,2,6146,-26496,17840

1670 DATA I, -7348,-7348

1680 DATA 1,-11324,-11324

1690 DATA 1,200B5,20085

1700 DATA -I

1710 RE"ilrk It 4-character dictionilry strings

1720 DATA'hich','here', 'tion','lent', 'ring','

'.
.z.

1130 RE"oIr k II 3-cholrolcter di ct i onolry str i nqs

1740 DATA'ing', 'holt', 'the', 'oIir','his', 'ent'
1750 DATA'ion','/ul','ur','est'
1760 DATA'out', 'ire', 'olin', 'coo', 'ut', 'ght'
1770 DATA'uI','ous','end','ine'
1780 DATA'ide','oIne','ink','oInd','hil','her'
1790 DATA'one', 'ilte','der', 'pet'
IBOODATA'ilns', 'urn','ilck' ,'uck', 'od', '/or', 'bri.

','i te', 'kin'
1810 DATA'ile',' ','ess','sub','oIrd','z'
IB20 RE"ilrkH 2-cholrilcter dictionary strings
1830 DATA'th','is','on','in','ed','sh','es'
1840DATA'ch', 'ou','st','ea','oo','en','us','or',
'] y', 'by', 're', 'gh', 'it'
1850 DATA'er', 'el', 'to', '0/', 'Oil', 'rn', 'sp', 'in',
la.-
1860 DATA'oIr','op','oIl','nt','je','le','ee',.'II',
.ia', "ui

011,.,r'

1870DATA'Ia','ei','e ','r ','s ','d ','n
'1880DATA'y ','.I ','t ','pe','pC','pi','Pol','tol',

'rt'1 'tr', 'sc'.'ib', 'be'
1890 DATA'w','qu','gil','gi','ck',' e','ru'
1900 DATA'rc',' ','ss','tt',' oI','no',' r',' s',
'QO','do', 'z.
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T
he street traders of the
business have learnt their
lesson. Amstrad showed
that expensive

computers don't sell unless
they are equipped with all
necessary appendages. And
now Atari makes the (obvious)
point that there is more to a
computer than the hardware -
software makes the world go
round.

The main event of the PC
calendar - the PCW show -
was dominated by Uncle Jack's
Jackintosh, the Atari 520ST.
Within weeks of receiving
development machihes dozens
of software houses had either
written new software or
transferred packages written
on the QL to what they think is
this year's model.

On show on the Atari stand
were business packages (for
everyone from shopkeepers to
solicitors) graphics software,
communications, and, among
many, the best game seen this
year: the sci-fi animated
adventure game called
Brataccas, by Psygnosis out of
Imagine. Brataccas should
have seen light on the QL first -
but that's another story.

The packed Atari stands had
plenty of hardware on show
too, including an elegant
second disk drive system fitting
underneath a new version
monitor, and a prototype hard
disk system. It's enough to
make Sir Clive choke up a
microdrive.

Not all the software was of
the quality of Brataccas. The
business packages had the
look of 'first, but not the best'.
That's to be expected from the
bug-prone development
system initially supplied.
Nevertheless at its launch the
520ST is at a position which the
QL took over a year to reach - a
system with useable hardware,
upgrades, and a strong
software base. The ST works.

But Atari and Amstrad aside
(of which more later) the show
was a disappointing
confirmation of the acute lack
of investment by fearful
hardware and software
manufacturers. On the soft
side, the show was over-run by
mice, but anyone looking for
this year's Visicalc was wasting
his time. The dearth of new
software is a symptom of
reluctance to commission new
projects, the increasing burden
of piracy, or both.

But don't be too quick to
complain. The most irrational
industry is stabilising. Software
houses, rather than flood the
market with acres of identical
plastic rubbish, are looking out
for one or two excellent titles
from first class professional
programmers - the day of the
amateur is over.

T
he Sinclair stand was a
sad reflection on the
company's (mis)fortunes.
New hardware included

CST's high-priced Winchester
disk system and a
Microperipherals 3.5" floppy
drive under the Sinclair logo.
There was no 128K Spectrum -
that was launched in Spain two
weeks later and won't be
coming here for some time, in
case any genius notices the
price similarity to the QL. As to
the software, suffice to quote a
passing punter's comment
typed onto the QL keyboard: 'If
this is the new version software,
why is it so slow?'

Commodore was coy about
the Amiga. At the last minute
the company changed its mind
and, in a nearby hotel, showed
a working version to the press
while Metacomco exhibited the

.
same, with a little more daring,
in a suite in the exhibition hall.
What Commodore wants all
you computer buffs to do is buy
the three-in-one C128 first.
Meanwhile the Amiga waits in
the sidelines stateside. Do we .

have the makings of another
marketing disaster? The C128
looks suspiciously like the Plus
4 of 1985.

Amstrad, doubtless horrified
to discover that their stand was
adjacent to Atari acres, could
console themselves that their

machines are half the price, and
just as good for half the
potential applications. Alan
Sugar, man-of-the-people,
stood on the stand himself
answering questions and
shifting units. Amstrad is all
simplicity: marketing;
packaging; who cares for the
bits as long as it works. Quite
right too. The phenomenally
cheap (but not nasty) Personal
Computer Word processor
8256 complete with keyboard,
drive, monitor and NLQ printer,
is testimony to the value of this
philosophy.

A
corn, also aware that a
machine must be shown
to have support, gave
over much of its stand to

third party suppliers -
apologies, robot suppliers-
and succeeded only in giving
the impression that the BBC is a

:~I: -,~ ~
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I

I

1
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The Electron was on display
again, confounding those who
thought it had died last
Christmas, bur frankly now that
Dixon's are selling it for just
under £100 including a data
recorder and five Acornsoft
programs, it has to be one of the
computer bargains of the year.

I
'There was little to
rave about at the
show'

Anyone wanting to learn a little
about Basic programming or
playa few games (especially
Elite) could do a lot worse.

PCW made it clear that the
computer industry has kept a
large following, even if those
followers were given little to
rave about this year. Most
computer hardware, software
and publishing companies are

'"

.
~ .. ~

.
jf:' .. :

~-"", '.",
$.' ~

One of the stars of PCW - the PCW8256, a computer from those pile 'em
high, sell 'em cheap, street traders of the business, Amstrad.

box at the end of an umbilical keeping heads down and
cord. looking to the business market

After its recent financial to provide their bread and
crises (note the use of the butter. This may have
plural) one would have unfortunate long term effects:
expected a display of innovation has often come from
confidence and dynamism from the home sector rather than
Acorn - a Communicator or business. So for excitement we
BBC 'C' perhaps? Instead, the must settle for two new 68000
BBC B+ 128K machine was computers, one priced at £750
whipped off the shelf whilst and one, probably, at between
everybody's back was turned £1000 and £1500, both of
(see news pages). It runs slower which can walk on water
than the BSC B and doesn't run blindfolded with their hands
standard VIEW - definitely one tied behind their backs. Dear oh
for the specialist. dear how dull!
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The new Maplin catalogue for 1986 is a real adventure land for the

electronics enthusiast. With hundreds of new lines and details of tv1aplin's

new low low prices. it's the one event in the electronics year that no-one

should miss. Packed with data and information on all the latest electronic

products. Pick up a copy from any branch of W.H. Smith for just £1.45.

Alternatively you can order your copy by post for just £1.85. For overseas

customers the prices are as follows: Europe surface mail £2.50; Europe

air mail £3.75. Outside Europe surface mail £2.50; Outside Europe air

mail depending on distance £4.25/£5.50/£6.25. For surface mail
anywhere in the world you may send eleven International Reply Coupons

for payment in full.'

~ ,---~
Post this coupon now for your copy of the 1986 catalogue.

Price £1.45 + 40p post and packing. If you live outside the U,K.

send £2.50 or 11 International Reply Coupons, I enclose £1 ,85.

" " " " " ".,,"" " ", " " " "

MAPLIN ELECTRONIC SUPPLIES LTD.
Mail Order: PO. Box 3, Rayleigh, Essex SS6 8lA. Tel: Southend (0702) 552911
SHOPS
. BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356 7292.

. lONDON 159-161 King Street, Hammersmith, W6, Tel: 01.748 0926..MANCHESTER 8 Oxford Road, Tel: 061-236 0281-

. SOUTHAMPTON 46.48 Beveis Valley Road. Tel: 0703 225831.

. SOUTH END 282.284 London Rd, Westcliff-on-Sea. Essex, Tel: 0702-554000

Shops closed all day Monday.

Name ..." "
, , , , , , , , , ' ,........

Address ,.,.""., , ,,"""""""'..


