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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre jor [ Cromemco

MicroCentre Ltd Bcritain’s indgpendgnt :é%"[?‘g:?gaﬁ g::gest IN
Complete Micro Systems
Ry POPPWR Tel: 031-556 7354
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COMPSOFT’S DMS —winner
of the 1982 RITA Awards,
‘Software Product of the Year.

Now Compsoft announce
Delta — the very powerful, very
friendly database* that the
world has been waiting for.

* For micro computers with CP/M, MP/M, MSDOS or Commodore operating systems. including IBM PC.

Compsoft Training Centre
v
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If part of your microcomputer'’s job is to store guides to DMS handling a multitude of business
information, you need Compsoft's software. situations from order processing, invoicing &
Compsoft DMS is already Britains No. 1 record stock recording, through to library, personnel &
keeping program. And with 4000 users to our hospital record management.
credit, we can honestly say we know more about Find out more about the database revolution.
information storage & retrieval than anyone else. Either telephone the office or clip the coupon
We listen to your comments & requests and now now.
we've produced a world first — the Delta — a true Compsofts Delta — taking microcomputers into
transactional database. the third dimension.
If you'd like to know more, we have general
brochures, full technical specifications & free ———————————————————————————-)%-

Please send me further details

Compsoft Limited Company
Hallams Court S
) Shamley Green Q‘ Contact
) Nr Guildford, Surrey U
England GU4 8QZ ~ Address
Telephone: Guildford (0483) 898545

Telex: 859210 CMPSFT W
4 ' ® Circle No. 102 Tel No.
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Editoriq] m—

FIVE microcomputer firms have just had their
wrists slapped by the Advertising Standards
Authority, as complaints about their advertis-
ing have been upheld.

Acorn and Sinclair ran into the problem of in-
compatible peripherals. Unfortunately not all
cassette recorders work with the ZX-81, and not
all television sets work with the Atom. As no
company can test every product on the market,
it is not surprising if this kind of difficulty crops
up.

Rank Xerox encountered a different snag.
The company offered a free cassette on
microcomputing to people who tried out the
820, but two London stores failed to supply it.

More interesting cases were those involving
Olivetti, Dragon and misieading comparisons.
Olivetti used a comparison chart giving £2,395
as the price for the M-20, but did not make it
clear that the colour version in the advert cost
more. Dragon ran into a RAM problem. The
claim that its 32K of memory made it twice as
powerful as its competitors fell before the
48K — and cheaper — Spectrum.

Comparisons are not always odious, but they
are certainly dangerous. The Spectrum was
itself launched with a leaflet containing a com-
parison chart in which a number of figures were
wrong. Later editions revealed new figures as
corrections were made. Mistakes are all too easy
tomake. Asamagazine, we publish comparison
tables ourselves and know that with the best will
in the world misinformation and misprints are
impossible to exclude. Correcting a chart is like
debugging assembler. Maybe worse.

Another danger is not always so obvious.
That is, when you compare your micro with
others, you make a rod for your own back.
Olivetti’s powerful TV advertising for the M-20
shows six identikit businessmen sitting in front
of different- micros. They program the com-
puters to select the best machine according to
speed, memory size, graphic ability and “bit

A fast one

power’’. Then — surprisé, surprise — each
machine picks the Olivetti M-20 as the best one.

This is patently ridiculous, of course: As any
half-way knowledgeable person knows, the
answer was fed into the machine as part of the
program and data. Computers do not think. Ex-
actly the same answer would result from doing
the calculation on the back of an envelope or
with an abacus.

However, the mere fact that the advertise-
ment is fudicrous is not the main point. What is
interesting is that two of the latest micros we
have seen probably beat the Olivetti on its own
terms. Feed information on the Orion and Sage
IV into an Olivetti, ask it to choose the best
micro according to the same criteria and, in our
estimation, the answer will not be Olivetti. We
hereby challenge Olivetti to prove us wrong.

The Orion is tested in this issue. It is a true
16-bit 8086-based machine and runs the Bench-
tests on average over 50 percent faster than the
speedy M20. Yet Benchtests and other trivial ex-
ercises are of little real help in choosing a com-
puter. In the real world other criteria are far
more important. Is software available? How
good is the service back-up? Will all the data
entered be obsolete next week when the
manufacturer changes the operating system?
These really important things do not seemto ap-
peal to advertising types who want to present a
dynamic, thrusting image of their machine.

Many of the same criteria also apply in the
small microcomputer market. Enticing claims
are often made for new micros, and often they
do not live up to them. The Oric’s ‘‘profes-
sional’’ keyboard and the Lynx’s 48K
RAM — but with only 14K free to Basic — are
cases in point. Again, software, service and con-
tinuity are actually more important.

All those people out there making boring
CP/M crates that run standard applications
packages might like to know that they have our
support.

r l llll ]| l|" lll lI "

o|naa£‘.ounvanuna|ann|wu 360 |u
T2 8RN DK RSN &,

‘| get people coming in who are interested in writing
expensive software. | want to stamp out that sort of
thing—I'm writing ledger programs I want to sell for £50.
Fundamentally | believe that software is overpriced but it
depends on the number of copies you.sell. If you have an
integrated ledger at £50 you will have a hundred sales
almost as a matter of course.

“We just cannot support more than a tiny fraction of the
customers out there. So we try to attract
programmers—not just coders but people who know
business—to install systems and in some cases write
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applications software.

"'As packages become avallable they will probably
make their money by selling hardware we will let them
have at a discount. We foresee one-man turnkey system
houses.

“I'm beginning to develop a network of people on this
activity—the one thing that I am trying to instil into them
all is that very shortly they will be making their margins
from installing systems and not from writing software,”

John Burnett,
South West Technical Products.
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Dedicated
to keeping
down the cost
of computing

MIGRD
COMPUTER

GLUB

SHARP PC1500-Pocket Computer £132.70
LCD Screen (Carriage £10)
3.5K RAM Extended BASIC language
Typewriter style keyboard Built in printer

SUPERBRAIN'

Junior
EPSON HX20 - Portable Computer. .. £411 20 oiskcapaciry .. £1406

including case (carriage £10) QD
16 KB RAM RS 232C and Serial interface 72okpiskcaraciTy . £1744

MICROLINE 83A

PRINTER ... £450

(Carriage £10)

(%]

HARD DISKfSUB SYSTEM
or
Osborne IBM PC Superbrain

32 KB ROM Full sized ASCll keyboard  Ilgp = ... llsmB 41
8%t4osnglfgﬁrtrgolour graphic printer/cassette interfac(:garﬁﬁ1a 3872.(‘38 1'55MDBDISKCAPAC”ZCé}ﬁa%eogg) ?gll\?B . (C .érrgia.!;e3§§)
Exchange rate at $1.6

MICROSOFT] {MICROSOFT| |MICROSOFT| |[MICROSOFT
Basic Basic Compiler Fortran Cobol B BC
£175 || £202 || £225 || £330 Micro
MICROSOFT SORCIM MICRO PRO | | MICRO PRO
Multiplan Supercalc Wordstar vers 30 Mailmerge Floppy
£150 || £135 || £210 || £70 Drive
MICRO PRO MICRO PRO ORGANIC
Sk Galcatar sorwane || ASEOR T 4185
£ 1 55 £ 1 05 e 1 70 £345 f?f::i::g/\io?::l)ippy drive card

NB Superbrain & 8in. IBM formats only at present

To: The Micro Computer Club PO Box 66 Croydon CR9 4QB Tel: 01 689 2080
Please accept my order and enrol me as a member of the Micro Computer Club.

All prices are based on exchange rate at time of going to press and may be subject to change.
All orders must be accompanied by a cheque for the sum due. This will not be banked until four
days before despatch.

® Software Sciences will inspect, deliver
and maintain your SUPERBRAIN.

® The 24 hour call-out basis.

® Circle No. 103

UNITPRICE  TOTAL
ITEM QNTY £ P £ P
N R D SR na0Ry - d o Bl - o o o AGAAEE - SACTNES R TOTAL
SD . £440 pa
MICROLINE 83A PRINTER £150 pa ADAreSS ... s CARRIAGE
o Onlsiteimainienancelm I i B B i e e e VAT at current rate
available from day one.
® Nationwide contracts through Software POSt COOE .. oniieeeei e CHEQUE TOTAL
Sciences — a member of THORN EMI All machines soid to UK specification with full manufacturers warranty
roup.
e’ CREDIT CARD NUMBER ]

Membership of the Micro Computer Club entitles members to other special offers.
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Government patronage

RECENTLY Her Majesty’s Treasury, through its subsidiary the
Central Computer and Telecommunications Agency, issued a list
of 12 microcomputer manufacturers or distributors from which it
will purchase microcomputers on behalf of government depart-
ments. The CCTA expects to spend some £12 million with the 12
companies over the next year.

The Computer Retailers Association has considered the list
supplied by the CCTA. There are some glaring exceptions and some
surprising entries. However, no list is going to please everybody and
there is very little point in debating whether this or that
microcomputer should have been included, or why another was
missed out.

The CRA, however, does take very strong exception to the
manner in which the CCTA make this selection. They consider it
totally inequitable that a government department should issue a list
of preferred microcomputers, to the detriment of those retailers,
distributors and manufacturers who were excluded from the list.
From Mrs Thatcher down, the government is supposed to be
helping business, particularly small ones such as a number of our
members, to exist in the depression. By publicising an approved list
the government will, it is true, have assisted 12 manufacturers and
their retailers, but only to the detriment of hundreds of others.

By selecting 12 microcomputers out of the whole industry, the
CCTA is by inference saying that these machines are better than
those which they did not select, thus computer retailers who are
selling the lucky chosen machines have an obvious advantage over
those who are not. This appears to us to be totally unfair and
inequitable.

Inreply to the objection of the CRA, the CCTA state that they do
not operate an ‘‘approved microcomputer list.”” This statement,
say the CRA, is total nonsense for the following two reasons.

In getting to a short list the CCTA was supposed to have
contacted every microcomputer company in England and the
Continent. Those that responded were sent certain information.
The procedure continued to a short list of 45 companies and from
there to the ultimate short list of 29. These companies were invited
to tender. The sifting process, therefore, was thorough. In other
words, to all intents and purposes the entire industry was examined.
To do this, the CCTA went out on what they called a ‘‘safari”’
which means that a number of CCTA employees travelled to the
factories or head offices of the short-listed companies and
examined their ability to produce and support microcomputers.
This procedure took over a year and one assumes around a half
dozen people. Theimportant fact to bedrawn from this first point is
that the CCTA examined, and examined thoroughly, the industry
as a whole.

The second important point is what the CCTA were looking for.

Inthe heading of the relevant document, they rather carefully avoid
the use of the words ‘‘specification’’. Instead it is called an
‘“‘operational requirement”’. It is good that this is so because the
‘“‘operational requirement”’ is so loose, broad and wide, that in the
main it would cover pretty well any microcomputer of any standing
produced in the Common Market. The one exception to this is the
third of the three categories stated in the Operation Requirement
document, namely the one which refers to government require-
ments in the scientific area. Even here, however, the net is very
broad in mesh.

The first two categories are ridiculously broad. Pretty well the
only substantive requirement of category 1 is that the machine
should have 32K on board. Category 2 is, as the document says,
required to have ‘‘more stringent requirements than category 1°°.
This time we have to have S6K of RAM, plus a hard disc.

At very considerable expense and in a very thorough manner, the
Treasury carried out an assessment of the entire industry. As a
guideline for that assessment they used, to say the least, a very
broad requirement. At the end of that assessment they publish a list
of 12 machines, so it must follow that the lucky manufacturers of
those machines, are, in the eyes of the Treasury, manufacturers of
the best machines in the industry. So whether the CCTA likes it or
not, they have issued an approved list. Computer retailers
representing distributors and manufacturers who are not on the list
are at a very considerable disability, as are their principals. |

The CRA maintain that, if the CCTA wish to follow the formula
which they have done, then they should have issued a very tight
specification which reflected the usage of their customer govern-
ment departments. It would then be available to them to say that
the list is one that is approved only for their particular usage and
night well not be appropriate to the general public. With such a
stance, the CRA would not complain. The present method which
the CCTA, for some unknown reason, like to call a competition is
nothing less than the stamp of approval by a very powerful and
monied government department.

A J Harding,

Computer Retailers Association Ltd,
¢/0 Molimerx Ltd,

Bexhill-on-Sea,

East Sussex.

@ The new CCTA list includes micros from ACT, Apple, Casu,
Comart, Dec, Digital Microsystems, Future Technology, ICL,
Logica VTS, Midlectron, Torch and Videcom. Casualties from the
previous list are Commodore, Research Machines, Tame,
Equinox, Wilkes, Zilog and BMG. The CCTA estimate 2,000
systems worth £8,000 each will be ordered in the next year.

Gilt complex
THIS PROGRAM published on
page 155 of the February 1983
issue is, of course, easily
convertible to run on other
machines such as the BBC
Micro. However, it does contain
a serious error in the arithmetic.
Line 600 multiplies the Flat
Rate by the Tax Rate, whereas of
course what is required is the
amount left over after tax. It

should read:
600 NY(I) = SF(1)*(100 — BT)/
100 + SG(l)
This gives net redemption yield
in the eight percent range as
expected, instead of a ridiculous
three percent odd.
The VDU design in the same
issue is a beauty.
A H Jones,
Wokingham,
Berkshire.

QOur Feedback columns offer

advice or to make suggestio
happy to receive. Make sure

of bringing their computing experience and problems
to the attention of others, as well as to seek our

your chance to keep in touch.

readers the opportunity

ns, which we are always
you use Feedback — it is
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Bashing Boris
WHAT A SHAME that Boris
Allan’s article ‘“Axioms and
assumptions’’ in the Marchissue
was spoilt by his — to put it
politely — unorthodox views on
mathematics. His suggestion
that an axiom is a self-evident
proposition must have made
mathematicians up and down
this country cringe. His
statement that

(A+B)+C = A + (B+C)
is not a self-evident truth but the
associative law of addition
would have had them hard-
pressed to keep a straight face.

Dr Allan’s own example

shows the fallacy of his
argument: Euclid’s final axiom
of his geometry concerns
parallel lines. It asserts that,
given a line and any point not
on the line, precisely one line
parallel to the original line may
be drawn. It is so far from being
a self-evident truth that many
centuries were spent actually
trying to disprove it.
Furthermore, if you replace it
by a different axiom — for
example, that many parallel
lines, or even none at all, may be
drawn through the point, we
may still have a consistent

(continued on next page)
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(continued from previous page)
geometry. The surface of the
Earth, for example. What Boris |
Allan asserts to be a self-evident |
truth is, in fact, sometimes false. |
To suggest that 1 +1=2is the |
““most primitive of all axioms’’ |
is quite ludicrous. You can add 1
and 1 tothe two inputs of an EOr |
logic gate and the answer is zero. |
Furthermore, Dr Allan claims |
once again that there is no
distinction between
mathematical induction and
scientific induction. His source
for this rather astonishing
statement seems to be the works
of Popper — yet Popper himself
draws a clear distinction
between the two. In Conjectures
and Refutations page
footnote 7, he writes: “This, to
be valid, must of course be a
syllogism of perfect or complete
induction (complete
enumeration of instances); and
ordinary induction ... is just a
weakened and invalid form of
this valid syllogism.”’
Mathematical induction is
precisely a complete
enumeration of instances.
Godel’s proof certainly does
demonstrate the existence of
theorems which can be neither
proven nor disproven (and

12, |

| furthermore, there is no
particular constructive method
| for determining in advance
whether this is the case); it most
certainly does not imply that no
theorem can be provenor that no

| program may be correct.
I challenge Dr Allan to find

fault in the totally trivial Basic ]

program.
[ 1END
If he can find a computer that
does not include the word End as
part of its language, it is
obviously not using Basic.
' Carl Zetie,
‘Cambridge.

| Boris Allan replies: Carl Zetie
| seems to be unable to appreciate
that my views, while not the
orthodoxy which suggests that

truth appears out of an
equation, are not that
uncommon among aware
mathematicians. I do not see |
how giving an OED definition of
‘‘axiom’’ means that I
necessarily agree with that
definition. In fact, in discussing
the associative axiom 1
emphasise that the axiom isnot a
self-evident truth. In the text I
quoted, the associative axiom is
proved from more primitive
axioms: my discussion then
showed that an axiom could not
be treated as self-evidently true.
When I suggest, correctly, that
1+1=2
is the most primitive of all
axioms, I assumed that
mathematicians and tyro
mathematicians — were capable
of acting like people: to see that it
is contradicted by an XOr gate is
to use distorting spectacles. Mr
Zetie wears the same spectacles
when he imagines he can
completely — completely, note
— enumerate an example of
mathematical induction. All I
ask is for a complete enumer-
ation of an example of the
mathematical induction that Mr
Zetie knows. Carl Zetie does not
understand Géadel’s proof in
number theory but that is too
{ complex for a short reply. The
program

1END
is not correct, for it does not
work on a ZX-81, and what sort
of program is it in any case?

' Induction course

IT IS NOT CLEAR who is more
confused about induction, Carl
‘ Zetie —see January issue, page_7
— or Boris Allan. Mr Zetie
misses out an essential step in the
argument. It should be: If X has
a property and we can show it for
any n, if n has the property then
n+ 1 has the property.

Now we do not have to cast
around for different meanings
of the word
explain why mathematical
induction works and scientific

“induction” to

ITS JUST CALCULATED THAT
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induction does not. It is merely
that in the case of mathematical
induction we have an effective
means of moving from one
number to the next. We can be
sure in this case of having
exhausted the possibilities. Not
so with scientific induction. To
say merely that “‘induction is
induction’’ is to say nothing
interesting at all.

K M Helme,
Cranfield, |
Bedford. ‘

MicroMark’'s VisiCale

AS THE PROFESSIONAL trainer
on MicroMarks’s Learn
VisiCalcseminar I welcome your |
comments on our training — |
One-day VisiCalc,” February
1983. 1

Like yourself our delegates
invariably appreciate the short
cuts and accelerated learning\
resulting from a busy but
enjoyable day. Perhaps is is
worth mentioning that people ‘
also welcome the four
opportunities for hands-on
practice and the structured
exercises. I have designed these
to stand alone as a subsequent
learning resource, even in the |
absence of a machine.

Lastly, could I ask you to
point out that my name is Smith,
not Stokes as in the article.

But then, our typical delegate
gets so engrossed ....

Philip Smith,
Wargrave,
Berkshire.

BBC graphics

IN NOVEMBER 1982 issue you had

an article on using the BBC

Micro as a graphics terminal. I

have found two mistakes in the

listing. Line 150 should read:

150 LOOP LDA & 16:STA
CONTROL:START COM

Line 180 and 215 should read:

LDA &56:STA CONTROL:STOP
COM

I hope that this may be useful to

some of your readers.

I'have used yourprogramsasa |
basis of connecting a BBC
Model B to a Research Machine
380-Z to use it to store BBC
programs. Working at 9,600
baud it is eight times faster than
cassette. I would be grateful if
you would consider whether you
would like to write an article on
this along with the software for
both ends. It may be useful for
many schools as the standard
machines are the 380-Z and the
BBC. !

Martin P Cornwall,
Buckingham. |

® As owners of both a380-Z and |
BBC Model B we want this
program too. Send it in!

Pet Rems

THE BUG encountered by R J
Dowling — Feedback, July 1982
— and the reader called Let.
mid$.chr$rant Feedback
October 1982 — when using
their Commodore systems in the
Business mode can be easily
remedied. When entering Rem
statements which include
alphabetical characters they
should enclose these in quote
marks, for example:
5 REM “by R J Dowling”
| Thisshould solve the problems.
O B Walton,
High Wycombe,
Buckinghamshire.

| Odd quirks
YOUR RECENTmodest changes —
editorial and letters at the front,
small ads at the back — have
improved the already excellent
magazine. The presentation of

{the Open File pages by a
contributor who clearly knows
his stuff and has even taken the
trouble to improve readers’
listings is particularly good —
although I would like to be able
to get to the Tandy page with one
access to the -Contents page,
bypassing the Open File page.

| (continued on page 13)
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Introducm(% the

| [ ) [ )

~ Micronix SOHD
a complete microcomputer on a single board
with ‘SASI’ hard disk interface

*® Z80A 4MHz CPU

%k 64K or 128K RAM on Board

%k On Board 24 x 80 VDU

% 4K System Monitor
Sockets for further 8K
EPROM

¢ 4K Character Generator
Up to 64 Custom characters

#& Teletext Graphics

%k CRT Controller

¢ Floppy Disk Controller for
5%’ or 8" Drives inc. High
Density 77 track 5%" Floppies

¢ Industry Standard Hard
Disk Interface (SASI)

%k 2 Channel RS232¢

%k 2 Port Parallel

%% On Board Real Time Clock/
Calendar with Battery back-up

% External I/O BUS

%% ASCII Keyboard Port

*% Disk operating system
(optional): CP/M 2.2,
CP/M 3.

also available — for system builders

Front Low profile metal enclosure to house MICRONIX 80HD board,
two half height 5% floppies (% height floppies optional), a
switch mode power supply for the complete system. The panels
have cutouts for floppies, connectors and a fan (as illustrated).
Thoughtfully constructed for easy accessibility. Cover and base
grey/beige. Frame dark brown.

Switch mode slimline power supply
- model FEM 7030SS for a complete
computer system enough power for
MICRONIX 80HD, two mini floppies
and CRT. Meets safety standards.
60 Input: -220/240V 50H:z.
Output: +5V @ 7A; +12V @ 3A
—5V@lA;—12V @ 1A

§4:2 88 Watts

Micronix 80HD  (Picase state whether 5% or 8” board required) Enclosure

64K £445 + £5 P & P (£15 overseas) + VAT for 14 height floppies £75 + £10 P & P + VAT

128K £499 + £5 P & P (£15 overseas) + VAT for % height floppies £80 + £10 P & P + VAT

CP/M 2.2 for Micronix 80HD £125 + VAT horizontal mounting rails (set of four) £25 + £2P & P
CP/M 3 for Micronix 80HD £250 + VAT + VAT

Hard Disk utilities for Micronix SOHD £75 + VAT Power Supply £77 + £3 P & P + VAT l i

| qui (formerly Vincelord Ltd). :
B Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G

® Circle No. 104
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COMMODORE 700 SERIES

THE BUSINESS
COMPUTER

80-column display; 128K
or 256K user RAM expandable
to 896K; tilt and swivel screen.
8088 or Z80 second processor
capability giving option of
other operating systems such
as CP/M® Built-in DMA
disk-drives available
IEEE-488 and R$232C
interface capabilities.

®Registered Trademark of
Digital Research Inc.

WEST COUNTRY

COMMODORE 500 SERIES

THE SCIENTIFIC/
PROFESSIONAL COMPUTER

40-column 16-colour display to
monitor or TV, 128K user
RAM expandable to 896K.
High-resolution graphics and
3-dimensional effect capability.
Sound synthesis.
Second processor option.
Prestel facility available.
8-bit parallel port to
interface scientific equipment.
FROM

£695

EX VAT

Avon Business Computers Ltd,
192 Wells Road, Bristol,
Avon BS4 2AX
(0272) 779452/3
Cotswold Computer Services Ltd,
Computer Centre, Station Road, Yate,
Bristol BS17 SHG. {0454) 322440
MOS Computers,
80 Colston Street, Bristol,
Avon BS1 588
(0272) 279318
Radan Computational Ltd,
19 Belmont, Lansdown Road,
Bath, Avon BAI 5DZ
(0225) 33231
Currys Microsystems Ltd,
2 Channons Hill, Fishpond,
Bristol, Avon BS16 2EA
{0272) 650501
A.C, Systems,
6 Cathedral Lane, Truro,
Cornwall TR1 2QS
(0872) 79727
J. M. Computer Services Ltd,
14-15 Lemon Street, Truro,
Cornwall TR1 2LS
(0872} 70071/71626
A.C.Systems,
13 Heavitree Road, Exeter,
Devon EX] 2LD
(0392) 211718
A.C. Systems,
75 Mutley Piain, Plymouth,
Devon £L4 7DS
{0752) 26086}
Devon Computers {North},
Seven Brethren Bank, Barnstaple,
Devon EX31 2AS. {0271) 74478
Devon Computers,
The White House, 39 Totnes Road,
Paignton, Devon TQ4 SLA
{0803) 526303
J.A.D, Integrated Services
[Plymouth} Ltd,

2 Western Approach, City Centre,
Plymouth, Devon PL1 1ITQ
{0752) 29038/662616
Deane Computer Services,
Sea Road North, Bridport,
Dorset DT6 38D. (0308) 25276
South Coast Computers,
South Coast House, Wimborne Road,
Ferndown, Dorset BH22 9N
(0202) 893040
Milequip Computers,
7 Hare Lane, Gloucester GL1 2BA
(0452) 411010
The Computer Shack,
14 Pittvilie Street, Cheltenham,
Glos. GL52 2LJ. (0242) 584343
Somerset Business Computers,
25 East Reach, Taunton,
Somerset TAl 3EP {0823) 52149
Computacenter Limited,
Theatre Square, Swindon,
Wiltshire SN11QN
(0793) 612341/2

SOUTH AND SOUTH EAST

H.B. Computers Ltd,

40750 Collingdon Street, Luton, Beds.
(0582) 454466

Currys Microsystem Ltd,

{Inside Currys}), Units 91/93,

Arndale Centre, Luton, Beds. LUL1TB
{0582) 425079

Alphascan

22 Hambridge Road, Newbury, Berkshire
RG14 55U, (0635) 30880

C.S.E. [Computers),

12 Wokingham Road, Reading.
Berkshire RG6 LIG |
(0734) 61492

The Slough Micro Shop,

120 High Street, Stough.

Berkshire SL1 1JQ

(0753} 24001

Kingsley Computers Ltd,

132 Desborough Road,

High Wycombe, Bucks. HP11 2PU
(0494) 449749

Amplicon Micro Systems Ltd,
Richmond Road. Brighton,

East Sussex BN2 3RL

{0273) 60833t

South East Computers Ltd,

Unit 2,C. Road,

COMMODORE 64

THE PERSONAL
COMPUTER
40-column 16-colour display to
monitor or TV. 64K RAM.
High-resolution graphics and
3-dimensional cffect capability;
music synthesiser.
Z80additional processor
option.

FROM

£299

EX VAT

Castieham Industriat Estate,
Hastings, East Sussex

{0424) 426844

Stuart R DeanLtd,

373 Southchurch Road,
Southend-on-Sea, Essex SS1 2PY
(0702) 62707

Apollo Reprographics,

15a West Station Industrial Estate,
Spital Road. Maldon,

EssexCM3 6TW

{0621) 56933

° Computer Sales and Software

Centre Ltd,

1907192 Cranbrook Road,

liford, Essex JG1 4LU, 01-554 3344
DDM Direct Data Marketing Ltd,
22 Warley Hill, Brentwood,
EssexCM14 5HA

{0277) 229379/214168/230480
Business Electronics,

Rownhams House, Rownhams,
Southampton, Hampshire SO1 BAH
(0703) 738248/739092

Currys Microsystems Ltd,

(Inside Currys)

10/11 Bargate, Southampton, Hants.
{0703) 29676

Microchips,

46-48 St. Georges Street, Winchester,
Hants. S023 8BE. (0962) 68085
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- Alpha Business Systems,
Electron House, industrial Estate,
Church Street, Ware, Herts. SG12 9ES
(0920) 68926/7
Brent Computer Sys!ems.

Sumlock Bondain
gﬁast Anglia) Ltd,
2 Prince of Wales Road, Norwich,
Norfolk NR1 1LG
{0603) 26259/614302

33 Church Street, Ric 1,
Herts. W03 1DH. (0923) 771306
Photo Acoustics Ltd,

255a St. Albans Road.

Watford (Entrance - Judge Street),
Herts. WP2 58Q. (0923) 40698
South East Computers Ltd,
Westbrook House, Albion Place,
Maidstone, Kent. {0622} 681263
The Computer Room,

87 High Slreet, Tonbridge,

Kent TN9 IRX. (0732) 355962
Alphascan,

Little Bourton House,

Southam Road,

Banbury, Oxfordshire 0X16 7SR
Cropredy (029575) 8202
Oxford Business Computers Ltd,
7 & 8ParkEnd Street,

Oxford OX1 1HH. (0865) 249 898
Datalect Computers Ltd,

7 St. Gearges Walk, Croydon,
Surrey CRO 1YH. 01-680 3581
Datalect Computers Ltd,
33-35 Portugal Road, Woking,
Surrey GU21 5JE. (04862) 25995
Micro-Facilities Ltd,

7/9 Church Road, Egham,

Surrey TW20 9QL

(0784) 31333

Wego Computers Ltd,

22a High Street, Caterham,
Surrey CR3 SUA

(0883) 49235

Vision Store Ltd,

3Eden Walk Precinct,
Kingston-upon-Thames,

Surrey KT11BP

(1-546 8974

PPM. Ltd,

Heritage Road, St. Johns,

Woking, Surrey GU21 . {04867) 80111

MIDLANDS

EAST LONDON

Adda Computers Ltd,

National Electronics Centre.

London World Trade Centre,

Europe House, East Smithfield,
London E] 9AA. 01-488 2400

€.5.5. Systems Ltd,

502 Kingsland Road, London E8 4AE
01-254 929371674

Merchant Systems Ltd,

5New Bridge Street, London EC4V.
015836774

Sumiock Bondain Ltd,

263-269 City Road, London ECIV 1JX
01-250 0505

Sumlock Bondain Ltd, Shop 2,
Cannon Street Station, Cannon Street,
London EC4. 01-626 0487

NORTH LONDON

Chromasonic Electronics,

48 Junction Road, Archway, London N19 5SRD
(1263 9493/9495

Currys Microsystems Ltd,

23 Hampstead Road,

Euston, London NW1 3JA

01387 9275

Micro Computation,

8 Station Parade, Southgate,

London N14 58L

01:882 5104

Missing Link Computers Ltd,
Abacus House, 53-55 Ballards Lane,
Finchiey, London N3

01349 471174969

MMS Ltd,

Ketwell House, 75-79 Tavistock Street,
Bedford MK40 2RR. (0234} 40601
Davidson-Richards Ltd,

29 Charnwood Street,

Derby, Derbyshire DE1 2GU

(0332} 683231

AOM Business Systems Ltd,

LVE Buildings, Jarrom Street,
Leicester, Leicestershire

{0533} 548923

Currys Microsystems Ltd,

127 Charles Street, Leicester,
Leicestershire LE1 11R

(0533) 546224

The Computer Supermarket Ltd,
Unit 8, Southfolds Road,

Oakley Hay Industrial Estate. Corby,
Northamptonshire, {(0536) 744015
H.B. Computers Ltd,

104 St”James Road,

Northampton

{0604) 56544

H.B. Computers Ltd,

20/22 Station Road, Kettering,
Northants. (0536) 520910

A_J.R. Computer Systems Ltd,
80 Nottingham Road, Arnold.
Nottingham NG5 6LF

(0602) 206647/204001

Betos (S slemsg Ltd,
Bennett House, 155 Mansfield Road,
Nottingham, Nottinghamshire NGi 3FR
(0602) 418108

Computer Services Midlands Ltd,
Dunlop India House,

Abbeyfield Road,

Lenton Industrial Estate West,
Nottingham

{0602) 866366

Currys Microsystems Ltd,
{inside Currys},

2 Wheeler Gate, Nottingham, Notts.
(0602) 412455

Jentech Services Ltd,

Rosemary Cottages, Nordley, Bridgnorth,

Shropshire Wvi6 4SU

(07462) 5287

Peach Data Services Ltd,

5 Horninglow Street. Burton-on-Trent,
Staffs. DE14 INJ

(0283} 44968

BERLtd,

99 Albert Street, Rugby,
Warwickshire Cv2] 25W

{0788) 65756

McDowell Knaggs Associates Ltd,
Shades House, Mealcheapen Street,
Worcester, Worcs. WR1 2DQ

(0905} 612261

Yorkshire Electronics,

Caxton House, 17 Fountain Street,
Morley, West Yorkshire LS27 9AE
(0532) 522181

Yorkshire Microcomputers Ltd,
28 Ramshilt Road, Scarborough,
North Yorkshire YOI1 2QF

(0723) 78136

Currys Microsystems Ltd,
(Inside Currys),

57-59 Albion Street, Leeds,
Yorkshire LS SAA

(0532) 446601

Deans Computers Services Ltd,
Sheepscar House, Sheepscar Street South,
Leeds, West Yorkshire LSY 1AD
(0532) 452966

Holdene Ltd,

Bray House, Leicester Place,

Leeds LS2 9BH

Jim Jackson (0532) 459459
Holbrook Business Systems Ltd,
Moss House, High Street, Mosborough,
Sheffield, South Yorkshire S19 SAE
(0742) 484466

Sheffieid Computer Centre,
Computer Centre (Sheffreld) Ltd,
227 London Road, Shetfieid,

South Yorkshire $2 4NE

{0742) 53519/588731

NORTH WEST

WEST MIDLANDS

SOUTH/CENTRAL LONDON

Cavendish Data Systems,

74 Portland Road, South Norwood,
London SE25. 01-656 8941

DDM Direct Data Marketing Ltd,
86787 Wilton Road, Central London,
SWIV IDN. 01-834 5016/5096
Micro Computer Centre,

28 Sheen Lane,

London Sw14 8LW. 01-878 7044

WEST/CENTRAL LONDON

Adda Computers Ltd,

Mercury House, Hanger Green,
Ealing, London W5 3BA

01997 6666

Capital Computer Systems Ltd,
32 Windmill Street,

London WIP 1HH

01636 3863

GREATER LONDON/MIDDLESEX

Davinci Computer Shop,

65 High Street, Edgware, Mlddl HA8 7DD
01952 0526

L& JComputers,

192 Honeypot Lane, Queensbury,

Stanmore, Middiesex HA7 IEE. Ol 204 7525
Wego Computers Limited,

3 Wadsworth Road, Perivale, Greenford,
Middlesex UB6 7.D. 01-998 9011

EAST ANGLIA

Arden Data Processing,

166 Park Road, Peterborough,
Cambridgeshire PE1 2UF. (07 33) 47767
Consyst Computer Services Ltd,
1Maris Lane, Trumpington,

Cambridge CB2 2LN. 10223) 841997
Dataview Ltd,

Portreeves House, East Bay, Colchester,
Essex COl 2X8. {0206) 865835

BER Ltd,

Grosvenor House,

Grosvenor Road, Coventry,

West Midiands CV1 3FF

(0203} 20246

Camden Computer Systems Ltd,
462 Coventry Road, Small Heath,
Birmingham, West Midlands 810 QUG
021-771 3636

Computer Services Midlands Ltd,
Refuge Assurance House,

Sutton New Road, Erdington,

West Midlands 823 6QX

021-382 4171

Currys Microsystems Ltd,
{Inside Currys),

5/11 Martineau Way.

Union Street, Birmingham,

West Midlands. 021-233 1105

Ibek Systems,

437 Stoney Stanton Road,
Coventry, West Midlands CV6 SEA
{0203) 661162

Microtrading Ltd,

641 Bromford Lane, Ward End,
Birmingham B8 2EP. 021784 0077
Micro Business Centre Ltd,
Wolverhampton Computer Centre,
17-19 Lichfield Street,
Wolverhampton, West Midlands
(0902) 29021729907

Micro Associates,

471 Lichfield Road, Aston,
Birmingham, West Midlands 86 75P
021328 4575

Taylor Wilson Systems Ltd,
Qakfield House,

Station Road, Dorridge, Solihull,
West Midlands 893 8HQ. {05645) 6192
Walters Computer Systems Ltd,
57 High Street, Stourbridge,

West Midlands DY8 1DE

(0562) 70811

A dBusi r Lta,
Mersey House,

Battersea Road,

Heaton Mersey Industrial Estate,
Stockport. Cheshire SK4 3EA

061-432 0708/432 4299/431 7192
Catlands Information Systems Ltd,

8 Charlotte Street West,

Macclesfield, Cheshire SK11 6EF

(0625) 615 375

Holdene Ltd,

Hesketh House,

47 Water Lane, Witmslow,

Cheshire SK9 588

Nigel Jones (0625) 529486

D. Kipping Ltd,

The Systems Centre, Chester Street,
Chestergate, Stockport, Cheshire SK3 0BQ
061-477 3880 (3 lines)

B & B Computers Ltd,
118 Newport Street, Boiton,
Lancashire BL3 6AB
(0204) 382741

s and i yst
89 Manchester Road, Nelson,
Lancashire BB9 7HB, (0282) 601191
Datel Computing Ltd,
323 Clifton Drive, Lytham St. Annes,
Lancashire FY8 IHN
{0253) 727051
J. M. Computers,
136 Park Lane,
Whitefield, Manchester,
Lancs. M25 7PY
061-796 5677
Microrose Ltd,
Main Street. High Benlham,
Lancaster LA2 7HJ. (0468) 62180
Mipac Services,
St. Leonards House, St. Leonardgate,
Lancaster, Lancashire LAL INN
{0524) 62033
Preston Computer Centre,
6 Victoria Buildings, Fishergate, Preston,
Lancashire PR2 4FG. (0772) 57684
North West Business
Machines Ltd,
Curate Street, Great Harwood,
Blackburn, Lancashire BB6 7DB
(0254) 888125
Rockliff Micro Computers Ltd,
2 Rumford Street, Liverpool,
Merseyside L2 8SZ
051227 2568
Aughton Micro Systems,

29 Woodward Road, Kirkby Industrial Estate,

Kirkby. Merseyside

(51548 7788

Stack Computer Services Ltd,
290-298 Derby Road,

Bootle, Liverpooi,

Merseyside L 20 8LN

051933 5511

° NORTHERN IRELAND

Northern Ireland Computer
Centre Ltd,

4 High Street,

Holywood. Co. Down,
N.Ireland

{02317) 6548

REPUBLIC OF IRELAND

Commodore [Concessionaires)
Ireland Ltd,

Barton House, Francis Street,
Galway, Eire

09167156

SCOTLAND

. Kiimarnock,

NORTH EAST

Intex Datalog Ltd,
Eaglescliffe Industriaf Estate,
Eaglescliffe,

Cleveland TS16 0PN

(0642) 781193

reat dealers.

Criftel Micro Cumbria,

22 Lowther Street, Carlisle, Cumbria
CA3 8DA. (0228) 44044
Executive Reprographic and
Business Consultants Ltd,
2/4 Oxford Road, Manchester,
Greater Manchester Ml 5QA
061-2281637

Cytek (UK) Ltd,

Sandringham House,

9 Warwick Road, Old Trafford,
Manchester M16 0QQ. 061-872 4682
The Computer Supermarket
(Manchester) Ltd,
Knightsbridge Mall,

Arndale Shopping Centre,
Manchester

061-835 1116

Currys Microsystems Ltd,

19 Brown Street, Manchester M2
061-834 0144

P0.S. Computer Systems,

50 Gidiow Lane, Wigan,

Greater Manchester WN6 7DP
(0942) 31464

Microprocessor Services,
77a Beverley Road. Hull,

. North Humberside HU3 1XR
(0482) 23146
Microware Computers Ltd,
Priory House,
1133 Hesste High Road, Hult,
North Humberside HU4 6S8
{0482) 562107
Currie and Maughan
Microcomputers,
204-206 Durham Road, Gateshead,
Tyne & Wear NE8 4JR
(0632) 774540
Key Computer Services Ltd,
Osborne House,
28 0sborne Road, Jesmond,
Newcastie upon Tyne,
Tyne & Wear {and in all Binns stores)
{0632) 815157
Newcastle Computer
Services Ltd,
906~908 Shields Road, Walkergate,
Newcastle upon Tyne NE6 4QP
(0632) 761168/9

Ayrshire Office Services Ltd,
22 Douglas Street,

Strathclyde KAL IRB
(0563) 24255

Gate Microsystems Ltd,
The Nethergate Centre,
35 Yeaman Shore,
Dundee DD14BU |
(0382) 28194

Gate Microsystems Ltd,
Abbey House, 10 Bothwell Street,
Glasgow G2 6NU

041-221 9372

Holdene Microsystems Ltd,
48 Great King Street,
Edinburgh EH3 6QY

Gez Mason

(31-557 4060

Microcom,

Fortune House,

74 Waterioo Street,

Glasgow G2

041-204 0812

Mac Micro,

Beaufart House,

The Square, Beauly,
Inverness, Scotland V4 78X
(0463} 782774

Robox O.E. Ltd,

Units 14 & 15,

Anderston Centre,

Argyle Street,

Glasgow G2 7PH
041-2218413/4

Computer Supplies (Swansea),

WALES

82 Gower Road, Sketty,
Swansea, West Glam. SA2 9BZ
(0792) 290047

Office and Business Equipment,
Executive House, Pierce Street,
Queensferry, Deeside,

Clwyd CH5 1SY

{0244) 816803

Reeves Computers Ltd,

6 Walter Road, Swansea,

West Glamorgan SA1 SNF
(0792) 468103

Reeves Computers Ltd,

33 Bridge Street, Newport,
Gwent NPT 48H

(0633) 212331

Reeves Computers Ltd,

24 Spilman Street,
Carmarthen, Dyfed SA311LQ
(0267) 3244172

Rockliff Micro Computers Ltd, l

Pendre House, High Street,
Moid, Ctwyd

(0352) 59629 |
Sigma Systems Ltd, f
266 North Road,

Gabalfa, Cardiff,

South Glamorgan CF4 3BL
(0222) 34869, 34865, 25800

commociore
Changing business for the better.

YORKSHIRE

Ackroyd Typewriter & Adding
Machine Co. Ltd,

57/59 Leeds Road, Bradford,
Yorkshire BD1 5AF.

0274) 731835/732243/309596

For more information, telephone or write to your nearest dealer, or I

The Commodore Information Centre, 675 Ajax Avenue, Slough, Berks.

I to us at:

SL14BG. Telephone: Slough {0753) 79292,

I am particularly interested in (please tick box]:
O COMMODORE 700 SERIES (1 COMMODORE 500 SERIES (0 COMMODORE 64. |

I O Business enquiry 0 Personal enquiry

37 PCO 0583

Name Position
Company
Address

| | Postcode Tel:
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A two-minute operation
turns your BBC Micro into the
heart of aword processor.

VIEW is a software program from
Acornsoft (the software division of Acorn
Computers Ltd., who designed and built the
BBC Micro) that enables you to use your
BBC Micro, together with a printer, as a fully
operational word processor.

! View is supplied as a Rom chip that

can easily be fitted to your BBC Micro by
your local dealer, in a painless two-minute
operation.

Then, once installed, you only have
to switch on and View is operating
immediately. (You can easily switch back to
normal computing with a single command.)

Also included in the View package
are two special books: ‘Into View; that takes
you by easy stages through all the word

processing commands and explains the

many ways in which View can help you,and
the ‘View Guide; which provides a quick
reference to all View facilities.

You'll find that View is, by any
standards, a thoroughly professional system,
yet still surprisingly simple for the
beginner to master.

The ‘Spark-Jet Printer’ shown
in the photograph is the ideal choice
of printer for your word processing
application. Extremely quiet,it offers
high resolution graphics from
monitor or' T'V. screen and is available
now from dealers.

If youd likemoreinformation, |
write to Acornsoft, 4a Market Hill,
Cambridge CB2 3NJ.

Or, for details of your local
Acornsoft dealer, phone 01-200 0200.

ddd444ddd3ddd4

ACORNSOFT

® Circle No. 106
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_Feedback':’

(contirived from page 8)

Sounds, pages 126-8 which was

Your hardware and software | dreadful. I simply could notread

reviews are usually both
practical and informative.

In the light of all this
excellence, the trivial nature of
the review of the Lynx in the
February issue is painfully
apparent. It reads as if.the
machine was borrowed for half a
day, for three hours of which the
photographers had the case off
while the reviewer read the
manual.

If two of the ‘‘odd quirks”’ of
the Basic are single-character
variable names and an inability

to use arrays of more than one |

dimension ‘‘without resorting to
confusing programming
gymnastics’’, you can hardly
describeit in the same breath as a
sensible entry to the world of
computing.

As for the comments about
the keyboard, it’s a bit like
reviewing a car by saying it has
wonderful ergonomic fingertip
switches but what a pity you
can’t dip the lights.

Finally, thank you for the
extremely clear and helpful
description of the differences
between eight, eight/16, and
16/32-bit concepts in the
supplement.

The fiction is usually rubbish
but Monkeynuts was very
enjoyable rubbish. Keep up the
good work, your magazine has
no rivals.

Wilfred Lewsey,
Coaley,
Dursley,
Gloucestershire.

® The Lynx review was done, as
you surmise, in a hurry. As you
will appreciate, micros often
arrive later than expected.

The Lynx has many annoying
features, especially its failure to
scroll when listing, slowness
when listing or drawing
graphics, and the incredibly
inconvenient — not to say stupid
— position of the Return key.
Nonetheless our reviewer Bill
Bennett says, ‘“‘I stand by my
review. The Lynx is good value
and a machine I would like to
own myself. True, there are
weaknesses, but show me a
micro that has none.”’

Illegible listings

I HAVE a BBC Micro and nat-
urally am most appreciative of
the coverage your magazine
gives to this machine and its
software. However, there was a
listing in the March issue — BBC

PRACTICAL COMPUTING May 1983

it, and with computer programs
it either has to be 100 percent
correct or forget it.

Could you do something
about this lack of print quality?
This is not in umbrage. I’m still
buying your monthly journal,
but it would be nice not to have
to write letters like this.

Many thanks for the excellent
work you do in covering the
micro world — and not just BBC
Micro.

J F Fenlon
Dublin,
Ireland.

® Apologies for the goof. We
listed the program from a
cassette supplied by the author,
and it was good. We were a lot
more upset than you by the final
results. If you check other
listings in the March issue, they
should all be much better than
this. Rest assured, we are
continually working to improve
the quality.

Definitions

ILIKED Chris Naylor’s ‘‘Monday
Morning Computing’’ in your
Marchissue, but surely the nicest
dictionary definition of
recursion is the one due to the

late Stanley Gill:
RECURSION: see Recursion.
H J Gawlik,
Muir of Ord,
Ross-shire.

Commercial software

THE LETTER in the March
Feedback from Mr S Zetie of
Maidenhead, Berkshire initially
annoyed me. For the past three
years, I and a very small team
have been putting together a
computer system in a
manufacturing company based
solely on the ‘‘great toys”
mentioned by Mr Zetie.

Briefly the system as it stands
at the moment consists of 16
users, each having access if and
when required to the same
information held on a total of
96Mbyte of Winchester disc.
Back-up is provided by iin.
magnetic tape. Twin floppies
and a matrix printer complete
the configuration.

Apart from using WordStar,
SuperCalc and a couple of other
ready-mades, all major systems
and programming is performed
by ourselves. Applications
include stock control and

(continued on next page)

STEMMOS

the

dBASE I

experts

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

TEMMOS offer a helpline for

dBase |l users

FRTEMMOS wrote Autocode I
the only intelligent

program generator
for dBase |l

TEMMOS hold monthly

seminars in the heart of

London on dBase ||

— An opportunity for anyone from

engineer to businessman to write their

own microcomputer program.

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

time.

Seminars:
6,7,8,Jun. 4,5, 6,July. 1,2, 3, Aug.

5,6,7,Sept. 3,4,5,0ct. 7,8,9,Nov. 5,6, 7,

The Key to
successful
software

STEMMOS

Il ABASEIT AR

WPt

a
|

Dec.

N
| -
—
"
—
d
r—
ocC
_

STEMMOS

Please send me more information on:
dBase |l

Autocode |

dBase |l User seminars

Name:

L]
=
[ ]

Company:

Address:

STEMMOS LTD

199 Uxbridge Road,
London W12.

dBase I* Ashion Tate Autocode §” Stemmos Lid

Tel: 01-740 9444 Telex: 893003 STEMOS G

Il ABASE. I

o)l

|
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If you want it tomorrow at
today’s new low prices*

call us today
01-455 9823

SHARP
PC 1500 Pocket Computer £130.00 .
CE 148 RS232 and CentI/F  £130.00 { Sharp Disc BASIC & Manual  £660.00

MZ-80B Dual Floppy Disc Drives

EE :g? :'?r;\r:;gzians‘see"t\te LE £4£31.(1)g for MZ-80B complete with I/F card,

CE 152 Cassette £34.00 cables. CP/M operating system and

CE 155 8K Add on mem £69.00 | Sharp Disc BASIC & Manuat £650.00
MZ-80A 48K Computer £425.00 | MZ-80P4 150 cps Dot Matrix Printer
MZ-8080AEU Exp Unit* £86.00 £700.00

MZ-80PS 80 cps Dot Matrix T/F
Printer £360.00
MZ-80P6 80 cps Dot T/F F Printer

£4

M2Z-80F8 Dual Floppy Disc Drives
for MZ-80A complete with I/F card,
cables, CP/M operating system and Golo0

The SHARP MZ-80 P4, P5 and P6 PRINTERS come complete with interface’
card, printer cable and ROM,

WORD PROCESSING PRINTERS
QUME*

8/45 RO-FFP (Fixed $/£) that equals some Daisywheels! PLUS
9/55 RO-FFP. Data Processing High Speed Throughout
9/35 KSR... IOOcps in Letter Quality Mode, 192cps

10/35 RO-FFP.
Tractor {Bi-Di).
Sheet Feeder....................
Mechanical Sheet Feeder...
NEC SPINWRITER®
{RS232 or Centronics)
7710 RS232/7730 Centronics
Tractors, Sheet Feeders and Paper Guides

in Draft Mode (12¢cpi)

TH — 2100H nghlv Recommended
Tractor
Centronics Option..........
BROTHER®

HR1 *Highly Recommended *
Serial or Centronics — Please specify
DIABLO 630"

for NEC, Ex-Stock (672G 0) IR
Smith Corona* VBRI o B T
The most exciting thing to happen to 630 API—RO.

Daisywheel Printers this year. 630(KSR).......

TIPT somoomemoo SRR ..o o poo e oD Tractor (Bi-Di)

Sheet Feeder
FUJITSU SP 830"

T.‘(-)IE( FfSTEST DA/SYWHEEL
Front Panel Option..
Tractor {8i-Di)...
Sheet Feeder
RUTISHAUSER & BD
Sheet Feeders and Tractors for:
Qurme, Diablo, NEC, Ricoh, TEC
Starwriter, Olivetti, etc.
HERMES 612-B

{RS232 or Centronics — please specify
EL-2000
(The TPI/Tvpewmev Combo-Centronics

ly}

TEC STARWRITER*

F10—40cps {Serial/Parallel)
FACIT-4565
An enhanced F10— 40cps with a 2K buf-
fer oS e
Tractor {Bi-Di}
Sheet Feeder.....
Mechanical Shee

OLYMPIA* Centronics

ESW 103 KSR... UL L7 seannonmnannench. dboncos SECEONOER. E
ESW 102(RO)..........coomvmnniitnn, RICOH*

TOSHIBA* Model RP1600{S) {4K Buffer}

Flowriter (BK) Qb
Tractor (Bi-Di)..

The all new high speed:— Word

Processing/Draft/Data Processing printer

using a — 24 wire printhead to give Sheet Feeder.... ..

exceptionally high letter quality output Mechanical Sheet Feeder......
DOT MATRIX PRINTERS

SEIKOSHA GP-100*

GP-1

(R5232 Opnon)

GP-100 (VIC 20).

oKi*

(120cps Pin, Friction with R$232 &

Centronics Parallel I/F} GP-250X ...
Tractor... ANADEX*

(o1 = ToTo 8 N T N IO
{120cps Friction, removeable Tractor and | DP-9500(L)..
RS232 and Centronics Parallel as DP-9500{A)..........
standard} DP-9501..... coon
RIS DP-9501(A}.....

DP-9620{A)

{A) Series are all BUFFE

COMPUTER/CALCULATORS
HEWLET PACKARD HP 16C £81.00
HP41C £120.00 1 HP 15C £81.00
HP41CC/R £120.00 | HP 75C £600.00
HP41CV £169.50 | TEXAS
HPIL £76.00 | T159/PC100C £265.00
Printer 82143A £220.95 | TI99/4A £125.00
Printer 82162A £286.95 | A/l accessories stocked
SOFTWARE

1BM SOFTWARE Easywriter Il,..

{BM Pascal Compiler...............oooeiinienen Wordstar. .
1BM Cobot Compiler. ----- I Mailmerge
IBM Fortran Compiler dBase 2.........
IBM Basic Compiler.. Desktop Plan..
IBM Macro Assembler.. Graph Magtc..
UCSDP-System Pascal.... Visitrend/Plot..
UCSDP-System Pascal Compiler. Visldex..........
UCSDP-System Fortran 77..... Vislfile ..

- | Micro- finesse
... | 1BM SYSTEM EXPANSI
-- | 64K Memory Board..

Fortran Compiler 77

Time Manager ......
Volkswriter..

512K Memory Board.......
Other Software including Microsoft/Comsoft/BOS etc. also in stock
GOODS FULLY GUARANTEED
PRICES EXCLUDING VAT AND P+P.

Company and Go orders pted by phone.
Barclaycard/Access/Visa accepted by phone.

Tel.: 01-455 9823

EXPORT ORDERS WELCOMED
Air Freight/Air Post Delivery
Quotations on request

MOUNTAINDENE

22 Cowper Street London'EC2
® Circle No. 108
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{continued on previous page)
auditing, schedules, shop-floor
data collection, forward load,
mail shots, costing, variance
analysis, reps’ expenses, a
rudimentary materials forecast,
plus a variety of other
applications. The computer
within Beaver’s is used as a tool,
just as a CNC machining centre
is a tool. It is dangerous unless
properly understood and used.

Inow feel that Mr Zetie was in
fact asking for assistance. If he
would care to contact me, my
colleagues and 1 would be
delighted to show him what can
be achieved with a mixture of
foresight, luck, knowledge,
management support and,

.above all, determination.
Peter Wapshott,
Beaver Machine Tool Sales Ltd,
Beaver Works,
Sweet Briar Road,
Norwich,
Norfolk NR6 5AJ.

Calculating pi

1USEan Applell, and whenever I
need pi I use

4 ®ATNQ1).
As far as I can tell, this is almost
totally accurate for
microcomputers and easy to
remember and type.

R A Fairthorne — Feedback,
March issue — is doing it the
hard way. Dividing three odd
million by one and bit million is
rather cumbersome to say the
least.

S Mehew,
Strathaven,
Lanarkshire

Pl accurate to at least nine places
is

In10691/462
where In is the natural
logarithm.
I D Moseley,
London E6
MicroAPL

1 READ with interest your
supplementto the Marchissue of
Practical Computing on 16-bit
microcomputers.

I was disappointed that you
did not mention our company,
MicroAPL Limited, anywhere
in your publication. We are one
of the first manufacturers of
16-bit micros — our Spectrum
was launched in 1981, and the
first installation was in
November of that year.

We at MicroAPL specialise in
the application of the pro-
gramming language APL to
microcomputers, as our name

suggests. To this end we supply
five ranges of APL micro-
computers. Four of them are
16-bit: the Spectrum and its
portable version the Scorpion is
manufactured at our Nine Elms
factory in London, while Wicat
and Sage ranges are U.S.
manufactured.

All these systems are based on
the Motorola 68000 processor,
now recognised as the most
powerful of the 16-bit
generation. They also share a
MicroAPL enhanced implemen-
tation of the APL interpreter
APL.68000, which was
developed in a joint project
between MicroAPL and The
Computer Company. Phil
VanCleave author of
APL.68000 and a successful
eight-bit interpreter is a U.S.-
based director of MicroAPL
Limited.

Jan Bateman,
MicroAPL Limited,
London.

DOS writer

HAVING recovered from the
excitement of seeing my first
published program, DOS writer
on page 14 of the March issue, 1
realised that some errors had
appeared in the listing.

In Line 290, the — 2 should be
— 1. The Exec file writer routine
does not work correctly but I
believe that it will with the
following alterations. Delete
Line 1200 and alter line 1210 to
read:

1210 IF X$ = CHR$(34) THEN
A$=A3% + CHR$(34) +
”, CHR$(34),” +
CHR$(34)

Since this program was
written a new version has been
produced. It provides two new
routines, one to list programs on
an Epson printer and one to
delete the last routine written. It
is also more user-friendly. I
would be pleased to let anyone
have a copy if they could send me
a self-addressed, stamped
envelope.

I regret if there is any delay in
the return of the listing but I have
to fight for computer time with
people finishing their O-level
computer projects. I also regret
that I must ask for 10p for the
listing, as I need to pay the
school for the paper.

A Cox,

““The Gables”’,

Mill Place,

Scawby Brook,
Brigg,

South Humberside. [J]
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FROM BASF

range of Floppy

& Winchester disk
drives, from official
BASF distributors

5%’ WINCHESTER HARD DISKS

(ST-506 compatible)

6182 5.0 Mbyte formatted £499 + £10
Carriage + VAT = £585.35 inc.

6183 7.5 Mbyte formatted £575 + £10
Carriage + VAT = £672.75 inc.

6184 11.5 Mbyte formatted £650 + £10
Carriage + VAT = £759.00 inc.

6185 21.0 Mbyte formatted £799 + £10
Carriage + VAT = £930.35 inc.

Xebec S1410 HD Controller

Card..£350 + £5 Camage + VAT

= £408.25 inc.

Professional Switched Mode PSU

for HD drives with cover — + 5V @ 24,
+12V @ 4.5A £125 + £5 Carriage + VAT
= £149.50 inc.

FLOPPY DISK DRIVES

6118-5%'' 96TPIDS 1 Mbyte £225 + £10
Carriage + VAT = £270.25 inc.
6105-8"'Slimline DS/DD direct drive, DC only
1.6 Mbyte . . . . . . £375 + £10 Camiage
+ VAT = £442.75 inc.

HEIGHT is ONLY 57 mm
(Half the height ot other disk drives)
Tech: Features — BASF 6105 8'' DRIVE
— Duect drive motor eliminating need
for a belt as in other drives.
Data storage capacity is 1.6
MByte unformatted and 1.2 MByte
— Very quiet operation compared
with other products.
- Low heat dissipation and power consumption.
Fast positioning 3 m sec track-to- track.

heat dissipation

Fast motor start-time.
Extremely refiable —MTBF of 10,000 P.0.H.
Disk ejector system makes disk removal easy.
Two status indicator lights on front
panel — ‘ready’ and "door lock’
Industry compatible interface (Shugart).
— No AC power is required, only
+5V and +24V OC.
— Competitively priced tor OEMs.
— Delivery normally from stock.

of 10,000 P.OH.

high track accuracy.

WORLD’'S MOST POPULAR

DOT MATRIX PRINTER
W s023BE/C
New low price £320

plus £8 carriage plus VAT = £377.20 inc.

O 100CPS print speed

{1 Bi-directional logic seeking — increment mode

(J 80, 136 column

O High resolution dot graphics — 144 x 160
dots/inch

O proportional spacing

0 7 x 9 dot matrix for alphanumerics & symbols

O 8 x B8 dot matrix for character generator graphics

[ Output to printer on character by character or
dot by dot basis

{J Auto reversal (up to down) of ribbon maintains clarity
for long period

O ASCIl 96 characters — JIS 160 characters —
character generator graphics 64 characters —
European 14 characters

{0 Horizontal & vertical tabbing

O Lower case descenders
{J Superscript subscript,
undedining
O Several character sizes &
styles (Pica, elite, proponioh
reduced, enlarged, enhanced etc) (3 Special nbbon cartrdge
O 5 unique alphabets O Backward carriage retum
O Greek and Math symbols 0 4.5"t0 10" paper width
O Adjustable tractors O Original plus 3 copies
0O Single sheet friction feed O Centronics type parallel
O Powerful programmable interface (standard)
paper feed O 2K Buffer

The Most Advanced Low Cost Printer Qutstanding Graphics, Print Quality
& Performance

Stand Alone Serial Interface (to 9,600 baud) with PSU & 4K buffer
£90.00 + VAT = £109.25 inc.

Tloz.s
mm

LOW PROFILE
PROFESSIONAL
METAL CASE

TWIN FLOPPY
DISK
SUBSYSTEM
completely
boxed with
PSU

FOR
COMPUTER
SYSTEMS

houses most single board micros, two half height 5%’
floppies (% height floppies optional}, a switch mode power
supply for the complete system. The panels have cutouts for
floppies, connectors and a fan (as illustrated). Thoughtfully
constructed for easy accessibility. Cover and base grey/
beige. Frame dark brown.

Case for ¥ height floppies £75 + £10 P & P + VAT = £97.75
Case for % height floppies £80 + £10 P & P + VAT = £103.50
Horizontal mounting rails (set of 4) £25 + £2 P & P + VAT = £31.05

fﬂ‘. micronix computers

362

mm

Back

BOX —

(formerly Vincelord Ltd).

Tech: Features — BASF 6118 5%’ DRIVE
The 6118 flexible disk drive offers thie
following significant advantages.

Twao-thirds the height of the

normal 5%’ drives but with a

capacity of 1 Megabyte (unformatted)

Very low power consumption and

Dust tight doors to protect disks.
Fast positioning (6 m sec track- to-track).
Ability to daisy chain up to 4 drives.

- Auto erase and write protection facilities
Status indicator light on front panel.
Industry compatible interface (Shugart)
Well proven reliability with MTBF

High precision positioning system:
Head carriage is guided with
ballbearings in precision spiral-
wheel- yielding low friction and

Tech: Features — BASF 6180

5%’ DRIVE
Four models 1o choose from
6182 (5 Mbyte formatted),
6183 (7.5 Mbyte formatted),
6184 (11.5 Mbyte formatted),
6185 (21 Mbyte formatted).
Fast access time —
track to track
1.2mS, average from 61mS,
average latency 8.3mS.

— High reliability

MTBF 11,000 POH.

Industry standard interface.

Low power requirement:

+12V0C @ 2.4A,
+5V DC @ 0.9A.

- Competitive prices and
ex stock delivery.
- Full 12 months warranty.

SWITCH MODE
SLIMLINE

POWER SUPPLY

i -

e

Measures only: 60mm H x 120mm W x 248mm D
Input: 220/240V 50Hz
Output: +5V @ 74; +12V @ 3A;
—5V @ 1A, —12V @ 1A;
Enough power for Single Board Micro, 2
Mini Floppies & CRT. Meets safety
standards. 88 Watts.
ONLY £77 + £3 P & P + VAT = £92 inc.

New low profile

" professionai grade
case and slimline
switch mode power
supply for extra
reliability! We use the latest slimline drives % or
2 heights!

5%’ Twin 48 TPI SS/00 500K =£299 4+£10
Carmiage 4 VAT = £355.35 inc.
5%’ Twin 48 TP 0S/00 1 Mbyte =£399 + €10
Camiage + VAT = £470.35 inc.
5% "Twin 96 TPI DS 80 track 2 Mbyte. =£499 +£10

Camiage 4 VAT = £585.35 inc.

5%’ Twin 96 TPI High Density 77 track 3.2 Mbyte ( requires 8**
Disk Controller Circuitry) = €799 <+ £10 Camiage + VAT =
£930.35 inc.

for Twin 5% drives and switch
mode PSU €50 + £5 P & P +

VAT = £63.25 inc.

m Also available separately

Box £20 + £4 4 VAT = £27.60 inc. Power supply £40 + £4
+ VAT = £50.60 inc.

Suitable only for % height drives (BASF, CANON, REMEX) or %
height drives — please state dnve size when ordering.

Ltd

| Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G
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O n Available if required:-
APPLE 1 o Full Product.Training 43

— o Software Installation
. ACCREDITED
| "\IB\S Software Maintenance RIS

CP/M TABS : Foundation Module £125

Viasak ORBIT (wrtten in Pascal) E n o o
Sales Ledger £350 t i al you to un
l Purchase Ledger £350 ‘apple comPUter Purchase Ledger €250
0 OMNIS Database [+713 *Authorized Dealer o Ya Sales Ledger c250 A

(also witten N Pascal and 3 MARS £395
wi interface with ORBIT) Total £945 (Powertul Financial Moceling) TYotal €1020

PLUS One FREE Model A Newbrain (RRP £234: VAT) PLUS One FREE Mode! A Newbrain (RRP £234+ VAT)

ORBIT Stock Control €350 ﬁ CP/M TABS : Foundation Module
Invoicer €250 | (alows you to nn al TABS modues)
THE LAST ONE €185 | } / Stock Control
ot

{{Non-prograrmmers can wite ther own Programs!) Invoice Compher
Word Handier & List Handler £195 [ A superb Home or
(66 comn Wordprocesshg without extra

Word Processor & Mail List

—
= usiness Computer which, with Disk
(3000 names & addresses anone dsk)  Yotal €980 oMperBS and Add-on memory, will

B e o UTERPCER PAcKAG

10 Lastfield Parade

Forbes Avenue PortersBar

Herts. EN6 SND
Potters Bar (0707) 59404

16 EXTRA KEYS TO YOUR APPLE

DESIGNATE YOUR OWN KEY CODES OR PHRASES TO A SINGLE KEY
TURN YOUR APPLEINTO A VERSATILE WORD PROCESSOR
NO NEED TO MEMORISE THOSE VISICALC CODES LIKE */SS” AND *“/GC?”

Original keyboard
also modified } - - : £150.var
toinclude:

THE LAST ONE
| {Sophisticated BUT easy to use Program Generator)  €1080
PLUS One FREE Mode! A Newbrain (AR £224 V4T |

Including P&P

Allkeys repeat -
if held down Complete Kit:-

i JE . Videx
High speed
repeat key Er.\hancer Il
Upper and Videx Keypad
lower case RP Indexer Bar
Type ahead Only Available
buffer fromus

EACHRP INDEXER BAR ABOVE THE KEYS, ROTATES TO ALLOW FOR 4 DIFFERENT
SETS OF 16 KEYS.EACH SET CAN CONTAIN UP TO 130 CHARACTERS.

Kit comes complete with instructions for installation and methods
of labelling RP Indexer Bar

RP COMPUTER PRODUCTS 40 TRITON SQUARE LONDON NW1 3HG 013874549

® Circle No. 111
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FORTUNE

The real world computer

N\

,l

With many micros, you could be forgiven for thinking they
weren't actually intended to work in the real world of
business. They're either incomprehensible, difficult to use,
or missing something you want (usually software).

Fortune is different. Everything you need - word
processing, financial modelling, database management,
accounting, extensive file capacity, communications - has
been beautifully executed as an integrated system.

You'll love the thoughtful human engineering that
makes Fortune a joy to use. You'll benefit from professional
features that are hardly the norm even in products costing
thousands more. And you'll appreciate Fortune's built-in
data protection which is quite unprecedented in micros.

Fortune protects your investment too, because it is
easy to expand. And that's exactly what you'll want to do
when you see the added control and efficiency Fortune
brings to your business.

Youll soon want other users to share the computer, to
run different tasks simultaneously or to access common
files. All you have to do is plug in additional low-cost
Fortune workstations {(as these cost only £850 each, this is
much more economical than having a computer for every
user). With Fortune's state-of-the-art, UNIX™ based, 32/16
bit processor you have the power and speed you need.

So that you can comfortably evaluate Fortune for yourself,
we have carefully selected a network of dealers to help
and advise you. Like us, they are data processing
professionals with years of experience in the industry.
Backing them is Tetra's single source systems service.
Our support team comprises professionals in all areas of
business and scientific computing. Their expertise
encompasses a wide range of operating systems,
programming languages and communications technologies,
vital to the in-depth understanding and implementation of
your applications. Similarly, hardware maintenance,
throughout the UK, is provided by Tetra's own engineers
whose sole responsibility is to support the Fortune range.

Processor: 32 bit MC68000. Memory: 256K to 1Mb.

Mult user/multi tasking UNIX™ system supports up to 16 users.
Languages: C, COBOL, BASIC, FORTRAN, PASCAL

Disk capacity. |Mb Floppy, 5/10/20/40/80 Mb Winchester.

Options: communications, high resolution graphics, local networking.

The friendly multi-user computer

Tetra Data Systems Ltd

Tetra House 14-16 Temple End
High Wycombe Bucks HP13 5DR
Telephone 0494-452001/4

TETRA




VHA \ MOM f _ Biodata B
COl1, CO3ICL Comms | Condor Database . Microlink-Computer | Hou
0532-747475 ' 0474-57746 I interface 0

061-236 1283
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|
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Padmed : Graffcom
Nominal Eegger - _ IBSF-W Mﬁ:?'g‘c%hnar::ct
02514-21892 o 021-704 4151

Sosoft
Tomorrows Office |
0202-735656

Millhouse Designs
Comms Processor
0420-84517

Sapphire Systems
: M.PS.L.

, BOS Autoclerk o

4 01-831 8811 01-554 05g82

w

:|e$ment .: Pulsar
jnting Pulsar Range UCS
10585 / 021-454 8585 027
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We felt it was time we stopped telling you about ourselves and said a few words about the massive
commitment which over 100 software organisations have made to the ACT Sirius 1.

On these pages are just a few of more than 400 packages now available for the Sirius 1, Britain’s best-selling
16-bit personal computer.

The packages range from traditional accounts programs to sophisticated computer-aided design systems
and there is a whole host of software for specific industries and professions.

If you're looking for a computer solution to match your business requirements, then ‘phone one of the
numbers above, before you look any further. They're all convinced that the ACT Sirius 1 is the best machine
of its kind in the country — and they have the software that will make it work for you. And if you don't see
what you want, just clip the coupon for details of more than 400 products designed for the ACT Sirius 1.

]




TWARE

D.L.A. Computers Vuman

i:? g;gt:% Off-line tte_lex | \ wacélgx-Scientific Praxistsgl?)l(\;isodelling
; reparation ord Processor . )
RO L or8a7233 [0 061-273 3333 ey Lo
) [ — .
1d
Heronview Interdata M{\?(t)‘;" g
IEEE488 Driver F Telex-simulation Bro ectcPI et
01-628 5423 01-761 4135 oject Planning
0224-647074

r

Micro Supplies

Busisoft

‘- Dairy Herd -
Bl Management 01381 4337

TABS Pegasus Software
Fast Data Entry Invoicing
0264-58933 0536-522822 0

Bristol Software

& Factory Distinc
P stem Silicon Office Coac
0272-277135

5 Please send me S

B " the Registered Product Brochure,
listing over 400 Hardware and

& Software products for the ACT Sirius 1. \

4 Name = @

I Position

Company __ . _ = L.

—— .‘"
Ly Telephone __19 .:h
= ® Circle No. 113 _o 2

ACT (Sirius) Ltd. FREEPOST Brrmingham B63 1BR, or call 021-501 2284 . 2




...now the pedigree really shows

How has Comart's controlied, down to earth
development strategy kept Communicator a firm
favourite in the UK, and the leading candidate to
reverse the tide of microcomputer imports?

New Range Additions The Communicator
range has broadened to add a new 20 Megabyte 5
Winchester Hard Disk Drive System to the already
well established 5 Megabyte and floppy diskette
models. Another new system offers 8" floppy disk
drives for compatibility of data transfer. With the
associated tape and additional Winchester back up
systems that adds up to eight basic models — all in the
same neat, stackable, casing — all based on S100 bus
construction to keep future options in memory, users,
peripherals and interface requirements wide open.

New System Additions Communicator
operating systems continue to broaden both in
options and facilities. An improved CP/M offers
enhanced diagnostics, for example, and auto boot
from Hard Disk. These basic improvements are
reflected in the now tried and tested Communicator
multi-user MP/MII™, which also provides for full
CP/M™ compatibility.

New Communications Options
Communicator now offers CP/Net™ and RBTE
communications protocols. Individual Communicator

i s T s == B

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or
mini computer installations, or be part of a shared
resource or communications network.

New Range of Terminals Find out more about
Comart's new smart VDU. It's a new advanced
ergonomically designed unit. It has a 105 keyset
detached keyboard, soft green phosphor tilt screen,
and a low profile foot. Its a perfect complement to the
Communicator in both styling and performance.

Some things don’t change Communicator still
has Comart's established dealer network and
nationwide after sales service back up, supporting
thousands ef Communicators aiready at work
throughout the UK.

And in the Future? Behind all these
innovations are advanced programmes of research
and development. Soon Comart will be bringing you

16 bit, multi processor and distributed processing

systems. This is your guarantee that Communicator
will continue to keep pace as microcomputer
technology progresses.

To find out more about Communicator
today, call us now on 0480 215005.

Main Dealers

Birmingham The Byteshop 94/96 Hurst Stréet Tel 021-622 7149
Dublin Lendac Data Systerns 8 Dawson Street Tet 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street

Tel 041-221 7409 Leeds Holdene Bray House Leicester Place

Tel 0532 459459 London The Byteshop 324 Euston Road NW1

Tel 01-387 0505 Digitus Lading House 10/14 Bedford Street Covent
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House
Piccadilly Station Approach Tel 061-236 4737 Nottingham

The Byteshop 92a Upper Parliament Street Tel 0602 40576
Southampton Xitan Systems 23 Cumberiand Place Tet 0703 38740

20

A member of the &

r Comart Group of Companies l

SPECIALISTS IN MICROCOMPUTERS

Comart Limited, Little End Road,
Eaton Socon, St Neots, Cambs PE19 3JG
Tel: 0480 215005 Telex: 32514 Comart G

Dealers
Aberdeen MOM Offshore Tel 0224 22863 Bedford Remdex Bradley Tel 93 68581
bridge Computer Store Tel 0223 65334 Emnwwme

Mrcrosystems Tel 031 557 4060 Glenrothes Computer Services ( and) Tel 0592
773710 Blackpool Western Computers Tel 0253 404676 Manchester NSC Computers
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supplier Orchard Software, ‘‘if
it starts with ‘Visi’ then
| our product will copy it”.

Commodore 64
and 8000-series
spreadsheet

CALC RESULT is a three-
dimensional spreadsheet
program for the Commodore
64 micro which also runs on
the 8000-series machines. It is
capable of handling up to 32
pages divided into rows and
columns like any other
spreadsheet. There is 2 window
facility to allow the parts of
one page to be copied
elsewhere and portions of up
to four pages can be displayed
on the screen at any one time.

Formulas are recorded in
such a way that alteration of a
value causes immediate
recalculation of the whole.
There is a graphics output
facility as well as print
formatting.

The 64 version costs £99
excluding VAT while the 8000
version is £149. For further
information contact Kobra
Micro Marketing, Farm Road,
Henley-on-Thames,
Oxfordshire.

Program copier |
to Apple discs

VERSION 4.0 of Copy II plus is a
copying program for the Apple
II micro. According to Tony
Riley, managing director of the

Apparently the package does
not make any difference to
software piracy as most
purchasers are from large
organisations and simply
require a back-up copy of
purchased software for their
own use.

In addition to cracking
various types of software
protection, the package will
also format new Apple discs at
five times the speed of the
Apple DOS master disc. The
software is more than merely a
bit copier, it is in fact an entire
system utility offering 20 other
useful routines. At the time of
going to press, Orchard
Software is working on a |

‘similar package for the IBM

and preparing for the flak that
is bound to come from the
American giant.

Copy II Plus retails at £35
plus VAT and is available from
Orchard Software, 17
Wigmore Street, London, W1.
Telephone: 01-580 5816. Uy
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Image processor for Pet and BBC

MICROSCALE, an image-|
processing software package,‘
is now available to go with
Digithurst’s TV camera add-on
for the BBC and Commodore
Pet computers. The software
allows you to measure the
areas and perimeters of objects
or parts of objects placed
before the camera.

Microscale costs £295. The
camera and interface hardware
unit is called Microsight and
costs £495. Contact Digithurst
Ltd, Leaden Hill, Orwell,
Royston, Hertfordhsire SG8
SQH. Telephone: (0223)
208926. ]

Texas TI-99/4a
Scrabble pack

SCRABBLE PLAYERS will soon
be able to play against the
Texas Instruments TI-99/4a.
The game will cost about £30
on cartridge and TI says it will
be available by the autumn.
Computer Scrabble is
produced by Little Genius
under licence from J W Spear
and Son, maker of the manual
version. The Apple version of
the game was reviewed on page
134 of Practical Computing’s
January 1983 issue. Details
from TI stockists or from
Texas Instruments Ltd,
Manton Lane, Bedford MK41
7TPA. M|

Better database

PSF, the long-established Apple
database package, is available
in a new incarnation for the
IBM PC and the Apple lle and
II1.. PSF costs £105.

A more sophisticated report-
writing add-on, PSF Report,
costs an additional £92. Both
packages will run on the
standard, 64K IBM machine
with 160K or 320K discs. More
details from Personal
Computers Ltd.

PSF will also run on the
new Texas Instruments
Professional Computer,
scheduled for release this year.

TI is knownto have signed an
agreement with Digital Research
to supply CP/M-86 and

Word processing and games

in Audiogenic

SOFTWARE 64 is a new brand
label for a range of programs
supplied by Audiogenic for the
Commodore 64. All the
products in the range will be
available directly from
Audiogenic or through the
nationwide network of
Commodore dealers. There are
applications software, games
and utilities in a range that
covers most areas of micro-
computer use.

Among the range is|
Wordcraft 64, a version of the

64 range

age. A monitor program that
includes a Centronics interface
and an implementation of the
Forth programming language
are also available. The games
include a chess-playing
program, Grandmaster, and a
version of the Othello game
which Audiogenic calls
Renaissance.

Further details of the
Audiogenic range can be
obtained directly from
Audiogenic, PO Box 88,
Reading, Berkshire. Tele-

Vic-20 word-processing pack- | phone: (0734) 595647. o
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Concurrent CP/M-86 for the
machine. It looks as though|
Texas Instruments is at last
preparing a strong contender for

market.

This is an example of the output from the Cass Survey System,
which runs on 8000-series Commodore Pets. The system is
suitable for any data that can be represented as a value for a cell
of a regularly spaced grid, which means most fand-survey data.
It has data-averaging and smoothing routines built in, and
produces output in the form of tables, histograms, grey scale
maps or 1cm. squared Ordnance Survey overlays. The simplest
| version of the package with single fields per cell costs £275,
> | while a more powerful version costs £875. Details from JL
the business sector of the Systems, 17 Pydar Street, Truro, Cornwall. Telephone: (0872)

76029.
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Richard Altwasser and Steven i
Vickers are the men who invented the /8
Jupiter Ace. §

After years of designing micro-
computers that use BASIC (both men
played a major role in creating the
ZX Spectrum), they abandoned it in
favour of FORTH.

FORTH is just as easy to learn
as BASIC. Yet it's a faster, more
compact and more structured
language that educationalists
and professional programmers
alike prefer.

So the Jupiter Ace is the only micro-
computer you can buy that is designed around
FORTH.

Using it, there's little fear of accidentally
‘crashing’ programs halfway through and having
to start all over again (a common fault with
BASIC). The Jupiter Ace's comprehensive error
checking sees to that.

The Jupiter Ace has a full-size keyboard,
high resolution graphics, sound, floating point
arithmetic, a fast, reliable cassette interface,
3K of RAM and a full 12 month warranty.

You get all that for £89.95. Plus a mains
adaptor, all the leads needed to connect most
cassette recorders and TV.'s, a software
catalogue (35 cassettes available, soon to be 50),
the Jupiter Ace manual and a free demonstration
cassette of 5 programs

The Jupiter Ace manual is a complete
introduction to personal computing and a
simple-to-follow course in FORTH, from first
principles to confident programming.

Plug-on 16K and 48K memory expansions
are also available, at very competitive prices.
(There'll be a plug-on printer interface available
soon, t0o.)

It'll take you no time at all to realise how
clever Richard and Steven were to design the
Jupiter Ace around FORTH. And even less time to
realise what asilly price £89.95 is to charge for it.
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Technical Information
Hardware
Z80A;8K ROM; 3K RAM.

Keyboard
40 moving keys, auto.repeat; Caps Lock.

Screen
Memory mapped 32 col x 24 line flicker- free
display upper and lower case ascii characters.

Graphics
High resolution 256 x 192 pixel user defined
characters.

Sound
Internal loudspeaker may be programmed for
entire audio spectrum.

& G G G

[] W

Cassette

Programs and data in compact dictionary format
may be saved, verified, loaded and merged. All
tape files are named. Running at 1500 baud.

Expansion Port

Contains D.C. power rails and full Z80 Address,
data and control signals. Can connect extra
memory peripherals.

Editor
Allows complete editing and listing of compiled
programs.

Please send cheque/postal order to:
Jupiter Cantab, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP.

Jupiter ACE

Please send me .
Tick here if you require VAT receipt []

| Name
| Address

_Jupiter Ace microcomputers @ £89.95 (+ £3.95p.& p.)

0080183

I Available for immediate delivery. Allow 14 days for p.& p. U.K. price only (export price on request).
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Take-away
from Texas
Instruments

THE COMPACT COMPUTER 40 is
the latest battery-powered
portable micro designed for
the business user. The
computer has an integral LCD
display and is programmable
in enhanced Basic. Appli-
cations software will be
provided in either plug-in
solid-state cartridges or from
small tape cartridges.

Peripherals for the CC-40
are also battery powered. They
include RAM expansions
which take the standard
memory of 6K right up to 16K.
Application ROM packs can
consist of up to 128K. A hex-
bus intelligent peripheral
interface connector allows
attachment of other periph-
erals, which at present include
an RS-232 interface, a
printer/plotter and a digital
tape drive.

The computer itself costs
£169.95 and the RS-232 unit is
a further £99.95. The four-
colour printer/plotter is
£149.95 and the Wafertape
digital tape drive is £119.95.
There are already 22 appli-
cations packages available,
ranging in price from £34.95 to
£125.95, and more are to
follow. a

News: hardware =

Spectrum Centronics interface

THE ZX PRINTER may be a
wonder of engineering, but is
not the most polished of
computer products. Now it is
possible to print readable
output with the ZX LPrint.
The device takes LPrint and
LList output from the
Spectrum and converts it to the
parallel Centronics format. It
can then be printed on any

Acorn recalls defectlve
school tape recorders

ACORN has had to withdraw
3,600 defective tape recorders
sent to schools with BBC
computers as part of the
package subsidised by the
Department of Industry.

The bug was only discovered
when the first schools received
their equipment at the
beginning of March. If a
teacher or a child pressed the
Play or Rewind buttons while a
program was loading, a
voltage passed over the erase
head and left a patch on the
tape.

This was enough to render
unusable the introductory
software contained in the
Micro-Primer. Acorn
Computers, manufacturer of

\\x\\\\\\;\\*\%\\\\

A 16-bit computer for £75 sound a little unlikely but here it is, the
Texas Instruments TI-99/2. It is a training machine, designed to
teach people how to use a computer. The no-frills TI-99/2 will
interface to the same peripherals as the Compact Computer
thus making it the basis of a reasonably powerful system. It has
only a monochrome display and the keyboard is of the rubber
moving-key type. There will be a large number of plug-in
software cartridges available, featuring both games and tutorial-

type programs.
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existing Centronics-type
printer.

At around £30 plus the cost
of a printer, the ZX LPrint
does seem expensive. Yet it will
prove invaluable to micro-
computer magazines, software
houses and schools, and will be
a must if you already have a
Centronics printer. For details
contact Euroelectronics, Zlin

the BBC Micro, said it was
aiming to replace all the faulty
tape recorders within two
weeks.

Unhappily the incident is
typical of the BBC machine’s
teething troubles. A head-
master in Leicestershire, where
the computers were distributed
in the first week of March, said
it was likely to further
discourage teachers who had
little or no previous experience
of computers.

He said it would also revive
criticism from primary-school
teachers who had been
experimenting with micro-
computers in the classroom for
some years. They are almost
unanimous in their belief that

BBC/Winchester link

THE NEW GSL Winchester
Interface allows the BBC
Model B to be interfaced to up
to four 85Mbyte hard discs,
providing up to 340Mbyte of
on-line storage.

GSL can also supply a whole
system including Model B,
interface module, disc/tape
controller, Quantum hard disc
and Archive tape streamer for
back-up.

House, Oakfield Street,

Cheltenham, Gloucestershire.
Telephone (0242) 582009. [@

tape drives are not appropriate
for primary-school use, and
that despite the extra expense
disc drives should have been
the order of the day.

Acorn Computers told
Practical Computing, some-
what lamely, that the bug in
the tape recorders would not
have been noticed if they had
been used for playing music.
The recorders were manu-
factured in Hong Kong to
Acorn’s specifications.

When the teachers do finally
get tape recorders that work,
Micro-Primer contains some
neat programs which are
already receiving rave reviews
from the microhackers of
Leicestershire.

A provisional filing system is
provided to allow the disc to be
filled with more than 31 files.
It is being expanded and will
eventually be provided as an
EPROM for direct access via
the BBC Micro’s paged ROM
facility.

Contact Geophysical
Systems Ltd, 2 North Way,
Andover, Hants. SP10 5AZ.
Telephone: (0264) 58744. [0

ACT to build British

ACT, the Birmingham-based
microcomputer company cur-
rently known as the importer
of the Sirius computer, is to
build its own microcomputer
in Scotland. The new machine
is to be a portable 16-bit micro
weighing under 20 pounds.
Project Apricot, as the
machine is being called, will
include the 3.5in. Sony floppy
and will maintain a software

compatibility with the fast-|
selling Sirius. [

Also expected to be included
in the machine is an optional
8087 processor to complement
the 8086. Like the Osborne,
the ACT machine will come
with packaged software,

probably including a word
processor, and a spreadsheet
program.

(More news on next page)
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Two new books to
improve your skills

Basic Statistical Computing
D. Cooke, A.H. Craven and G.M. Clarke

O Teaches the principles of statistics and demonstrates how
a microcomputer may be used to assist in calculation.

O Algorithms are included for all the standard statistical
pﬁ'ocedures, and the text may be used as a reference for
these.

O All the algorithms have been tested and proved to run on
4 of the most popular machines: PET, Apple II, TRS80,
and Research Machines 380Z.
£5.95 paper 168 pages

Software Engineering for
Small Computers
R.B. Coats

O Emphasises the need for good programming practice.

O Concentrates on principles and techniques rather than
specific problems to enable programmers to cope with
future developments.

O Example programs are given in BASIC, COBOL,
PASCAL and APL and fundamental constructions in
each language are compared in some detail. It is not
essential to be familiar with any of these languages as the
ideas are presented in such a way that they can be applied
to any other language.
£6.50 paper 256 pages

Please send this form together with your remittance to:
Edward Arnold (Publishers) Ltd, Professional Purchases
Division, Woodlands Park Avenue, Woodlands Park,
Maidenhead, Berkshire SL6 3LX.

Quantity Cost

Please send me
Basic Statistical Compuﬁng
ISBN 0713134410

£5.95 per copy £

Software Engineering for
Small Computers

ISBN 0713134720

£6.50 per copy

Please add 10% PP charge

Total value of remittance

1 enclose my cheque/money order made out to
Edward Arnold (Publishers) Ltd.
for £ _(including 10% PP charge).

Name (Block letters)

Address (Block letters)

Please allow up to 10 days for processing and delivery of your
order.

Edward Arnold

41 Bedford Square,London WCI1B 3DQ

Apple II pared
to its core

THE U-COM2 is an Apple
computer minus the power
supply, case, video generation,
cassette interface, keyboard
and Apple manufacturer’s
label. It is made by U-

2K of ROM, eight expansion
slots and a game 1/0 socket.
Needless to say the micro
costs a lot less than the Apple
II. It can only be bought in
large quantities, but 1,000 of

product came about because
people have been buying Apple
II’s and pulling them to bits so
that they can be used to run
factories or control Meccano
models of the Falkland
Islands.

Naturally the U-Com2 is
compatible with the Franklin
Ace, the ITT 2020, Basis 108
and Pearcom computers, as
well as all the others that make
Apple sales managers’ blood

ATARI’S new micro is the
1200XL. The best thing about
it is that it is software
compatible with the current
400/800 models. There are so
many Atari programs that, as
with the Apple 11, the software
base is far more important
than the hardware.

The main improvement over
the 800 is that the 1200 comes
with 64K of RAM as standard.
As the operating system, etc.
still takes up the same amount
of room, this does not actually
increase the RAM free to
Basic. However, from a
marketing point of view it rubs
out the Commodore 64’s
advantage.

graphics chip, which gives 256

standard on Atari’s
machines.

Additional features are 12
user-definable function keys,

Microcomputers, and includes |

them will cost £127 each. It |
seems that the need for the |

boil. For further details
contact U-Microcomputers
Ltd, Winstanley Industrial|
Estate, Long Lane,
Warrington,

8PR. o
New Atari
boasts 64K of
memory

The 1200 also has the GTIA | extras

features and additional
European character sets.

The 1200 has radically
different styling from the
400/800, being flat, sleek and
black and white. The flat top
now takes a monitor. A single
cartridge slot is now fitted in
the left side of the machine.

Peripherals are being
produced for the 1200 in
matching styling. These are the
1010 Cassette recorder, 1025
80-column printer — which is
the Okidata Microline 80 —
and a 40-column four-colour
printer/plotter called the 1020.

The new system is not
expected in the U.K. before
late summer. New software for
the 400, 800 and 1200 includes
Family Finances, Paint,
Microsoft Basic 1I, Donkey
Kong, Superman IIl and a
ROM-based word processor
Atari Writer.

Nissei 16-bit
Samurai

SAMURAL is the latest 16-bit
micro to reach our shores from
the Land of the Rising Sun.
Manufactured by Nissei
Sangyo, a subsidiary of

Cheshire WA2 | Hitachi, the Samurai is

distributed by Micro Networks
Ltd.

Quality control and
reliability are two of the key
features of the machine. The
confidence of the supplier is
reflected in the year-long
warranty period and the after-
sales service. Should the
machine fail, engineers will call
on the same working day.
There is a no-quibble
replacement if repairs cannot
be completed within 24 hours.

Applications software is
already available and will run
under either MS-DOS or
CP/M-86. It has the now old-
fashioned looking 8in. floppy
drives that are still popular
with Japanese manufacturers,
so standard IBM-format discs
can be read. It also has a high-
resolution screen which can be
either colour or monochrome.
Memory is a standard 128K,
expandable in steps up to
a total of 768K. Optional
include light-pens,
Winchesters, a calendar/clock

colours, but this is already I and a speech synthesiser.
UK. |

A standard system costs
£2,795 from Micro Networks
Ltd, 382-386 Kensington High
Street, London, W14 8NL.

‘—_—News: hardwar e m——

self-diagnostic routines, Help | Telephone: 01-602 7405. O
@ Circle No. 116
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Unfortunately, many of today’s
desk top computers are designed with
too much emphasis on home use.

That’s fine, if you want to balance your
checkbook, play ‘‘space war’’ or draw
pictures. But when you have serious
business requirements for a computer,
you want one designed specifically for
business.

The RAIR Business Computer is
just that. A computer designed
specifically for business applications,
incorporating a host of features—
optimised for the business environment.
8- and 16-bit microprocessors allow
users to run available 8-bit—plus newer
16-bit—applications software simuita-
neously. And an integral high-capacity
Winchester disk drive—plus provision
foradditional hard disk support—provides
sufficient on-line storage for virtually any
business application.

Advanced communications software
allows the RAIR Business Computer to
connect to mainframe systems and net-
works. And expanded RAM memory
supports simultaneous access from up
to four user workstations, each including
an ergonomically designed, detached
keyboard, high-resolution colour display,
and optional workstation printer.

So if you're serious about a
computer for business, call RAIR for
details about our Business Computer.
We're not playing games.

RAIR Limited

6-9 Upper St. Martins Lane

London WC2H 9EQ

Phone (01) 836 6921, Telex 298452

® Circle No. 117

it's time to stop playing
games and get down to business...

SYSTEM SPECIFICATION

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085
RAM Memory: 256 kbytes expandable to 1024 kbytes
Integral Disk Storage: 19-Mbyte Winchester drive plus
1-Mbyte floppy drive

Storage Options: Up to 4 add-on Winchester drives plus
streaming tape backup

Communications: 4 workstation ports (RS-422-compatible),
plus 2 synchronous/asynchronous programmable RS-232
ports

WORKSTATIONS (up to 4)

Keyboard: Ergonomic, low-profile, 83 keys, 10 program-
mable function keys, 10-key numeric keypad {with cursor/
editing functions)

Color Display: High-resolution, 80 characters x 25 lines,
upper and lower case, 8 programmable foreground/
background colors

Printer: Bidirectional, 80 characters-per-second, friction and
tractor feed

SOFTWARE

Operating System: User-friendly, multi-tasking, CP/M,
MP/M, PC-DOS compatibie

Languages: BASIC, COBOL, Pascal

Applications: Spreadsheet, Database, Text Processing
Communications

CP/M and MP/M are trademarks of Digiai Research
PC-DOS is a trademark of IBM

the RAIR
Business Computer.
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PULSAR business software is the creation of

ACT - the tompany behind the Sirius 1 and
recognised leader in 16-bit personal computing.

The new PULSAR range, developed by ACT
at a cost in excess of £1 million, takes full
advantage of the power and expandability of
16-bit computers.

It is inherently faster and more powerful
than traditional 8-bit software.

And itis a true 16-bit range, designed and
developed by ACT's own software engineers.

PULSAR offers more of all the key
requirements in business software:

MORE PORTABILITY

Written thoughout in machine-independent
portable languages to protect your software
investment.

LONGER PEDIGREE

ACT has more than 17 years experience in
developing business software. Thousands of
companies throughout the world use ACT
packages.

GREATER INTEGRATION

All the PULSAR packages are designed to
share information, avoiding duplication of files
and eliminating re-entering of data.

MORE USER-FRIENDLY

ACT’s unique UFO (user-friendly

origination) routines allow even the inexperienced

user to quickly and easily configure a PULSAR
system to precise requirements.

For more information on the

or call

Birmingham B16 IBR

BETTER TRAINING
Two training centres, in London and
Birmingham are open to all PULSAR users.

MORE SUPPORT
A ''hotline’’ telephone support scheme to
instantly resolve any operating queries.

PULSAR SOFTWARE CENTERS

Only PULSAR is available through the
unique network of PULSAR Software Centers.
These are hand-picked computer dealers who
handle a range of personal computers but who
specialise purely in PULSAR to meet all business
needs.

THE PULSAR RANGE

Sales Ledger £195 Informer Database £295
Purchase Ledger £195 Micromodeller £595
Nominal Ledger £195 SuperCalc™ £150
Payroll £195 MultiPlan™ £159
Stock Control  £195 WordStar™ £295
Invoicing £195 Select™ £295
Data Analysis £195 MailMerge™ £95

dBasell £395

AVAILABLE NOW FOR SIRIUS -
IBM PC and DEC Rainbow
coming soon.

Please send

me further details .
of the new PULSAR Range.

new PULSAR Range clip the
coupon and return to N Noms
ACT (Pulsar) Ltd e
FREEPOST, g el

. Address

021-454 8585

™ jndicates registered trade mark. Ownership details on request. ALL prices exclude VAT.
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For the superb ORIC  a—
The fines oftware, ORIC SOFT

Fast-load action, tsag ORIC's colour, graphics and sound
capabilities to new frontiers. el designed and selec
match ORIC's quahty and quest 10 :
The ever growing range includes programs for Business, Edii€ation and r
In-home entertainment, so whether you want a total business sy, or ‘edge of the ‘.
chair’ arcade excitement, choose ORIC - The new experiencel L

icro-software.
Part of the growing selection includes:- ORIC
BACKGAMMON — CHESS ORIC PAY — ORICINV — ORI _

STOCK - ORIC CALC —
FLIGHT - ZODIAC — AIRRLINE  ORIC TYPER - AUTHE s ORIC BASE and
DALLAS ORIC FORTH lang

Real computer software from

™

JUST LAUNCHED ORIC products available from:-
ORI_C TREK space ADVENTURE GAME WHSMITH @ DIXONS @ GREENS

You are in command of the Federation's most powerful starship

the (USS Enterprise. Armed with your phasers and photon LASKYS @ MICRO‘C’ ® MICRO

torpedoes, your task is to patro! the furthest reaches of the ,

Galaxy. protecting Federation space against the forces of PERIPHERALS' @ SPECTRUM
invading Klingons. Your ultimate mission is to rid the Galaxy

entirely of the Klingon menace...before they destroy you. COMPUTERS FOR ALL

Your crew awaits you aboard the Enterprise. Starfleet Command And hundreds of independent
wishes you Bon Voyage and Good Hunting! dealers
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| VisiCalec and Co
' now on PC

THE VISICORP programs that,
reputedly, sold so many Apple
IIs are now available for ‘
thelBM PC. They are
VisiCalc, Desktop/Plan,
VisiFile, VisiTrend/Plot,
VisiSchedule and the most
recent addition to the family,‘
VisiWord.

Contact Rapid Terminals,
Rapid House, Denmark Street,
High Wycombe, Buckingham-
shire. Telephone: (0494m)

26271.

CP/M-86 version

DIGITAL RESEARCH has

produced an enhanced version
of CP/M-86 for the IBM PC. |
Enhancements are a print
spooler to provide background
printing, GSX graphics
extensions, and device drivers
for popular printers, plotters
and cards. The U.S. price is
$60.

Contact Digital Research,
Oxford House, Oxford Street,
Newbury, Berkshire.
Telephone: (0635) 35304. [

Chatterbox Aeon and
Omninet networks

TWO COMPANIES have
announced networking for the
IBM PC. Chatterbox
Computers has launched
Aeon, which stands for
advanced electronic office
network. A Chatterbox card is
slotted into the expansion bus
of each PC on the network,
and the network is controlled
from a 40Mbyte, 80Mbyte or
160Mbyte hard disc.

Each PC can run a different
operating system, and the
network provides password-

Contact
Chatterbox Computers Ltd,

file protection.

Whitechapel Technology
Centre, 75 Whitechapel Road,
London El. Telephone 01-377
9341.

Newly appointed 1BM dealer
Keen Computers can now offer
the Corvus Omninet network
for the IBM PC. The system is
already familiar on Apple and
other networks. The system
uses a Corvus hard disc

Contact Keen Computers by
telephoning 01-236 5325.

Q

Yo
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All -in-one Lotus

LOTUS 123 is one of the new| time as a monochrome screen.

generation of integrated
software packages being
launched to compete with
Apple’s Lisa and VisiOn, when
that eventually appears. 123
integrates graphics, spread-
sheet analysis, simple text
editing and filing in a single
package. The same data and a
similar command set can be
used for each task.

Lotus 123 requires a PC with
at least 128K and the 320K disc
drives, plus MS-DOS. As a
party trick, it can drive a
colour monitor through-: the
IBM colour card at the same

nology. The hardware is a
single-slot adaptor “oard, and
software is provided as an
interface to MS-DOS. This
provides for disc sharing, file
locking and multi-tasking.

Spectrum range of multi-

News: IBM

I

Doxiver add-ons

THE PC can be networked using | function boards,
PCNet distributed bustech- | board, and the Santa Clara series

|

Other add-ons being | Doxiver Ltd, Six Acre House,
l distributed by Doxiver include | Town Square, Sale, Manchester
the Orchid monochrome | M33 1XZ. Telephone: 061-962
Graphics adaptor, the Persyst | 9418.

VAT.

Go- faster PC announced

THE NEW IBM Personal
Computer XT is an expanded
version of the PC with one of
the floppy drives replaced by a
10Mbyte hard disc. The XT
also features 128K of RAM as
standard, a communications
adaptor and eight expansion
slots.

Naturalily, the 40K of ROM
includes an enhanced BIOS to
support the hard disc. The
DOS is the long-awaited
version 2.0 with piping and
other facilities that will permit
an eventual upgrade to Unix.

The one thing the XT lacks
is ‘‘go faster’’ stripes to
indicate how much quicker it
will run applications packages
in practice. IBM’s price for the
XTis £4,858 plus VAT. The new
MS-DOS 2.0 costs £51 plus

An existing PC can be
ugraded to XT level by the
addition of an expansion box.
Contact IBM United Kingdom
Ltd, Baltic House, North
Harbour, Portsmouth PO6
3AU.

Colour graphics can be shown
on the monitor while the
spreadsheet used to generate
them is shown on the mono
screen.

123 will read dBase II and
VisiCalc Dif files, and costs
£349. It was written by
Mitchell Kapor, president and
founder of Lotus, who created

VisiPlot and VisiTrend for
VisiCorp. |
Contact the Personal
Computers Ltd office at 220-

226 Bishopsgate, London
EC2M 4JS. Telephone: 01-377 |
1200. |

the Omni

of removable Winchester hard
disc. Software includes a print
spooler called Wait-less
printing, and the PC-Edit full-
screen editor.

For further details contact

{More IBM news on page 31) l
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HARDWARE SELECTED SOFTWARE

MICROWRITER

The new hand-held word processor
that eliminates the need for a typist.

Sword Of Fargoal (+16K) -1C-KK09K £20.75
Tank Arcade -1C-KH18U £11.95

Ptus 80 other titles for VIC20

*Disk versions also available though price
and memory size may be different.

You can learn the Microwriting technique
in less than an hour and produce

perfectly typed text the same day.

ATARI
Microwriter (AF62S) £485 + £72.75 VAT % with details of ali programs added since

Complete Word Processor Package ‘ AUTHORISED ATARI Maplin catalogue.
(Microwriter, printer and lead) SERVICE CENTRE Order As XH52G Issue 4.
(AF63T) £1,455 + £218.25 VAT %

Available ONLY by mail order or from  f (@& &\\\&\\\\\\\\\\\\\\\\\&N\\\\‘\\\\\\‘x\\‘\\‘\\\\\

WESTCLIFF shop. > e i ; p s
* Delivery next day by Datapost . v The briltiant new colour computer [ﬂ |

T e SN SCHD

A superb new home computer
If your order contalns over £120 worth of with one of the most powerful
computer hardware apply now for interes colour video processors
free credit by telephoning: Mail-order: available. An incredibte 32
(0702) 552911. London Shop: 01-248 0926 sprites simultaneously
and 16K of RAM
dedicated to graphics
alone. Powerful Z80A

) ) COMMODORE 64
2::; : jgg Vvvv'ﬁ?, L%'; %’;’n (ﬁf:gg':s’) gg%%% E Attack At Ep-Cyg4 -1E-16K-KF54J £3495  Temple Of Apshai (Part 1) -1D-BC57M £27.45
I 1 ( ) 4 *Baja Buggies -1C-16K-KB74R £2295  Upper Reaches (Part 2) -1D-BC58N £13.80
Atari 800 with 48K RAM (AF02C) £399.00 % Candy Factory -1D-32K-KF53H £21.95  Curse Of Ra (Part 3) -1D-BC59P £13.80
All above with BASIC and handbooks Claim Jumper -1E-116K-KB67X £34.95 Sword Of Fargoal -1D-BC60Q £20.75
Atari Cassette Recorder (AF28F) £50.00 Detender -1E-16K-KF10L £2995  Crush, Crumbie & Chomp -1D-BC61R £20.75 k&
Atari Disk Drive (AF06G) £299.95 Forth -1D-24K-YL29G £62.95 Jump Man -1D-BC62S £27.45 |
48K RAM for Atari 400  (AF44X) £99.95 Frogger “1C-16K-KBGBY £22.95  DRAGON
48K Upgrade for 400  (AF45Y) £99.95 gl ian SIEgIORINL ) R Berserk -1E-BC32K £19.95 | =
Commodore 64 (AF56L) £339.00 % e _ -1E-16K-KB44X £34.95  Black Sanctum -1C-BC78K £7.95 it
VIC20 (AF47B) £129 '95 \ Helifire Warrior -1C-32K-KF02C £27.45 Dragon Trek -1C-BC82D £9.95
o \ K-razy Shootout -1E-8K-BQB3T-£34.95 Galax Attax -1E-BC79L £19.95
16K RAM for VIC20 (AF53H) £59.95 \ *Moon Shuttle -1C-16K-KF22Y £27.50  Quest -1C-BC41U £7.95
Commodore Cassette (AF48C) £44 .95 \ Pac-Man -1E-8K-BQ71N £29.95  wWizard War -1C-BC83E £7.95
Commodore Disk Drive (AF50E) £299.99 \ Paint -1D-48K-KB22Y £29.95  Pjus 30 other titles for Dragon
Dragon 32 (AF57M) £199.50 \ _ Plenic Paranola 1E-16K-KF13P £34.95  gpecTpym
Dragon Joystick (BC30H) £19.95 \ "O'&pp'e ‘1%‘1667('}3276*8‘ g;gg The Hobbit (48K) -1C-BC8av £14.95 ]
Cassette Cable for Dragon (BCS1J) £2.95 \ SAM Speech Synth -1D-32K-KB15R £4719 Timegate (48K) -1C-BC8IW £6.95 ﬁ
Epson Printer MX80F/T (AF40T) £447.35 \ Shamus . E-I6K-KBOOX £3495  Space Intruders (16K)  -1C-BC30X £4.95 N\
MENTA (XG28F) £115.00 \ Softporn Adventure -1D-40K-BQO3B£2064  Meteor Stom (10K) 168Cov £495 N\
) y \ OIPo € : Chess Player (48K) -1C-BC92A £6.95
Floppy Disk (YX87U) £2.50 \ Starcross -ID-32K-KBY7S £2095  ghess Flaver [ s
5 C12 Data Cassettes  (AF61R) £1.99 \ Synassembler -1D-48K-KBB3E £3895 ~ >Peareasy =k
Joystick Controller (AC53H) £7.50 "Zaxxon -1C-16K-KF20W £31.50 ~ VIC20 \
Joysticks (Pair) (ACG7S) £13.95 Zork | -1D-32K-BQ94C £29.95 Crush, Crumble & Chomp (+16K) \
Lo Stick ACA5Y) £24 95 Zork Il -1D-32K-BQ95D £29.95 1C-KK10L £20.75 \
e otic ( ) . Zork it -1D-32K-KB31J £29.95 Datestones Of Ryn (+16K) -1C-KK13P £13.80 \
Full details all above in MAPLIN catalogue. *3D-Supergraphics -1C-40K-BQ29G £31.95 Invasion Orion (+16K) -1C-KK12N £17.25 \
* Delivery next day by Datapost Plus over 280 other titles for Atari. mg;:‘ri:am?:e '115"821’3 g;:g \
\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\ Princess & Frog -1E-KK16S £29.95 §
Rescue At Rigel (+16K)  -1C-KKO08J £20.75 \
Ricochet (+8K) -1C-KK15R £13.80 §

Send sae now for our new software leaflet
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(3.5MHz) main processor. Three Eoo
tone generators and noise
generator all with envelope control like a
mini-synthesiser. Complete with BASIC and superb handbooks
for beginners. All this for just £189.95 (AF64U)

Maplin Electronic Supplies Ltd., Mail Order: P.O. Box 3, Rayleigh, Essex
$S6 8LR. Tel. Southend (0702) 552911 (Sales).

Demonstrations at our shops NOW.

159-161 King St., Hammersmith, W6. Tel. 01-748 0926. 284, London
Road, Westcliff-on-Sea, Essex. Tel. (0702) 554000. Lynton Square, Perry
Barr, Birmingham. Tel. (021) 356 7292.

All goods delivered in UK maintand carriage paid, but add 50p it total
order less than £5 except catalogues. Orders including items marked *,
delivery next day by Datapost.

Subject to availability. All prices include VAT unless shown. Prices
correct at time of going to press.

“ - 2 A .::. S
SLLL I L HMHHIMIME A MENENNEANNNNNNNNEEN
oCnrcIe No. 120
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Birmingham Shop: 021-356 7292. Southen
shop: 0702 554000 or write to P.O. Box 3,
Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month
for a further nine months (to nearest
penny).

Credit quotations on request. This offer
subject to approval which can take up
to 48 hours (APR = 0%).

L AE R RN

//// : A

Mapsoft fult colour catalogue.
Price £1 incl. post. Maplin
catalogue contains full details
of all hardware and lots ot
software. On sale now in all
branches of W. H. Smith, price
£1.25 or £1.50 inci. post from
PO Box 3, Rayleigh, Essex.
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Daisy gives
you the answer

DAISY is a dairy information
system which runs on the IBM
PC, and various other micros, |
under MPSL’s BOS operating
system. It will give you an
answer if you ask it about milk
yield, quality deficiencies,
feeding plans, health and
fertility, etc. Daisy is written in
Microcobol and handles up to
700 cows.

Contact the Department of
Agriculture and Horticulture,
University of Reading.
Telephone: (0734) 85123. Or
contact MPSL, 87-89 Saffron
| Hill, London ECIN 8QU.

‘I Telephone: 01-831 8811. ]

Maintenance
country-wide

CDS OFFERS an independent
field-maintenance service for
the IBM PC—and the Apple II
and Sirius micros—over most
of the U.K. CDS guarantees a
response within 24 hours, but
boasts an average of only four
hours. Annual cost is about 10
percent of equipment price.
CDS has been in business
over 10 years and services over
2,500 accounts. Contact
Commercial Data Systems
Ltd, Downham Road,
Ramsden Heath, Billericay,
Essex CM11 1PU. Telephone:

(0268) 710292.

CHARTMAN is a business-
graphics package available from
IBM PC dealer Bonsai in two
versions: for monochrome
plotting on Epson printers plus
Graftrax, £295; or for colour

[ (0481) 45934.

Chartman business graphics

More games
from Pete & Pam

PETE & PAM is now importing
more games for the IBM PC.
Three are Space Strike from
Datamost, Pig Pen from
Datamost, and Ulysses and
The Golden Fleece from Sierra
Online. Pig Pen is a maze
game. Ulysses is an adventure
game, but whatever happened
to Jason?

Two come from Insoft of
Portand, Oregon. Called
Quotrix and Wordtrix, both
are word-games which should
appeal to crossword-puzzle
types. Each costs £19.95.

Contact Pete & Pam
Computers, New Hall Hey
Road, Rossendale, Lancashire
BB4 6JG. Telephone: (0706)
227011. (M|

APL *Plus and
Codewriter

APL*PLUS is now available for
the IBM PC as well as IBM
mainframes. It requires at least
128K of RAM and one disc
drive. The price is £600. Contact
APL *Plus Ltd, 1-2 Henrietta
Street, London WC2.
Telephone: 01-240 5765.

The Codewriter program
generator costs £249 for the IBM
PC. Contact Dynatech
Microsoftware, Summerfield
House, Summerfield Road,
Vale, Guernsey. Telephone:

0

printing on IDS Prism colour
printers and IBM XY-7500
plotters at £395. Contact

Bonsai, 112-116 New Oxford
Street, London WCI1 1HJ.
Telephone 01-580 0902. a
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Executrve Sofrware Club

Choose software the easy way —
Try it first!

Try software for two weeks before deciding

whether to purchase.

If vou buy. the rental is entirely free of charge
vou can't lose!

Huge catalogue of the best software available.

Examples include dBase 11. Micromodeller,

Microplanner. Wordstar. Format 80. Visicalc.

Multiplan etc.

Hardware currently supported: Apple lle.

Apple Il. Sirius 1, IBM PC. Victor 9000 and

most CP/M Formats.

Membership of the Executive Software Club

costs just £30.00 p.a.

Large range of hard ware also available on

short or long-term rent — including the

amazing Epson HX20 portable micro.

Write or telephone for free catalogue.

Call us now — 01-739 5889

The Executroe Sofreeare Club
350/356 Old Street, London ECIV 9DT

@

® Circle No. 121

T~
R ,
Somewhere handy to keep your

Mini-Disks Only£35 ¢.sc20e0

The Willis Mini Disk File is a [ Tor wills Computer Supplies Lta, FREEPOST |
handsome. Vlrtual]y | PO Box 10. Southmill Road, Bishop’s Stortford. |

indestructible filing system for | f('fz"fg%ggf’Tmmne:amp5Swmm
your valuable programs and
data files.

Disks are stored in 10
sections, each with an ingenious | Address
lift mechanism. which enables
you to display them five at a | T b .
time. using Only the thumb and | Or debit my Access/Barciaycard No.

foreﬁnger. | (I IIIIIIIIIII]

fenclose £ _for . Mini Disk File(s) at |
. £35+ £2 p&p (Cheque/PO).

Name

L4

The file holds fifty 5%"
mini-disks and can be locked for | sgnature
secu rlty- | Please send your colour catalogue (tick box) D

Just one of the items from
the Willis catalogue.

|_l‘1 LLIS Computer Supplies

® Circle No. 122
31



APRIL 14—16

MAY 24—26

| JULY6 8

Fourth London Computer
Fair

Sponsored by the GLC and run by the
Association of London Computer
Clubs. Central Hall, Westminster.
Contact Barry Goddard, 55 The Chine,
Grange Park, London N21 2EE.
Telephone: 01-360 0021.

Computers in the City

Conference sponsored by the Stock
Exchange. Barbican Centre, London.
Contact Online Conferences Ltd,
Argyle House, Joel Street, Northwood
Hills, Middlesex HA6 1TS. Telephone
(09274) 28211.

JUNE 3-5

APRIL 28—30

The Midland Computer Fair

Organised by Practical Computing

and Your Computer. Personal
computers, home computers and

small business systems. Bingley Hall, |
Birmingham. Contact IPC Exhibitions
Ltd, Surrey House, Throwley Way,
Sutton, Surrey SM1 4QQ. Telephone:
01-643 8040.

MAY 10—12
Micro City ‘83

Computing, word processing,
business systems and
communications. Bristol Exhibition
Complex. Contact Stephen Hybs,
Tomorrow’s World Exhibition, 9 Park l
Place, Clifton, Bristol BS8 1JP.
Telephone: (0272) 292156.

MAY 10—12

RIBA Computer Conference
and Exhibition

Royal Instititute of British Architects’
own computer show. Bloomsbury
Crest Hotel, Coram Street, Russell
Square, London WC1. For conference
contact Sheena Parsons on 01-580
5533 ext.237; for exhibition contact Jo
{ Hunting on 01-580 5533 ext. 250

|

| MAY 2427
IWIPEC ‘83

| International Word and Information

|'Processing Exhibition and
Conference. Wembley Conference
Centre, London. Contact Carl Byoir

| Associates Ltd, 11a West Halkin
Street, London SW1X 8JL. Telephone:
01-235 7040.

32

Apple ‘83

National Apple Exhibition and
Convention. Fulcrum Centre, Slough,
Berkshire. Contact Val Seddon on
061-456 8383 (day) or 061-442 0189
(night).

JUNET7-8

Fluid engineering

International conference on the use
of micros in fluid engineering. Tara
Hotel, London. Contact Micros in
Fluids Engineering, BHRA Fluid
Engineering, Cranfield, Bedford MK43
0AJ. Telephone: (0234) 750422.

JUNE 16—19

The Computer Fair

Organised by Practical Computing
and Your Computer. Personal
computers, home computing and
small business systems. Earls Court,
London. Contact IPC Exhibitions Ltd,
Surrey House, Throwley Way, Sutton
Surrey, SM1 4QQ. Telephone: 01-643

| 8040.

JUNE 21-23

Compec North

Mainly for business buyers. Belle
Vue, Manchester. Contact Tracey
Cannon, IPC Exhibitions Ltd, Surrey

! House, Throwley Way, Sutton, Surrey

SM14QQ. Telephone: 01-643 8040.

M1crotrade

Hardware and software for the micro
trade only. Barbican Centre, London.
Contact Tim Collins, Montebulld, 11
Manchester Square, London W1.

| Telephone: 01-486 1951.

AUGUST 14—17
Digicon ‘83

International Conference on the

Digital Arts. Vancouver, Canada.

Contact Computer Science, Centre

for Continuing Education, University

of British Columbia, 5997 lona Drive,
1 Vancouver, BC, Canada V6T 2A4.

AUGUST 25—28

Acorn Computer Shows

Fun show with emphasis on family
and educational computing.
Coincides with the launch of the
Electron. Cunard International Hotel,
Hammersmith, London W6. Contact
Susan Phipps, Computer Marketplace

| Ltd, 20 Orange Street, London, WC2H
7ED. Telephone: 01-930 1612.

OCTOBER 4—7

European Computer Trade
Forum 1983

For volume buyers and sellers.
National Exhibition Centre,
Birmingham. Contact Aubrey Irwin,
Clapp and Poliak, 232 Acton Lane,
London'W4 5DL. Telephone: 01-747
3131.

OCTOBER 10—13

JUNE 27-29

Videotex ‘83

Europe-wide conference. RAl Centre,
Amsterdam, The Netherlands.
Contact Online Conferences Ltd,
Argyle House, Joel Street,
Northwoods Hills, Middlesex HA6
1TS. Telephone: (09274) 28211

| INFO 1983

! The 10th international information
management exposition and
conference. New York, USA. Contact
Tony May, Marketing Manager, Clapp
and Poliak, Unit 20, Erdington
Industrial Park, Chester Road,
Erdington, Birmingham B24 ORD.

| Telephone: 021-384 3384. ]
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¢4 The sound commands on the Oric 1
are. for a computer of this price, very
sophisticated. Three music channels. and one
noise channel. mean that you can program
some fairly complex sounds. 99

POPULAR COMPUTING WEEKLY

. 64 Oric is everything you hoped it would be.
Alive with colour. and zapping with built-in sound
effects. the Oric looks like a match for any
machine now selling for less than £20099

YOUR COMPUTER

66 The 16k Oric —fighting the 16k Spectrum —is
£25 cheaper. It feels a good deal more
‘professional” than the home-appeal Sinclair. = = - -
Oric’s sound is extremely versatile. and well up ¢4 Oric was over twice as fast as the Spectrum.

to the standard of the £300 or £400 BBC Surprisingly perhaps the Oric. which inttially
microcomputer made by Acom. 99 seemed only faster when performing the ; ) .
WHICH MICRO? simplest of calculations, has come back to beat ‘f‘ I‘h's slope coupled with the design
: the Spectrum by a small amount. As the of the keys makes the Oric an easy machine to
! |  problems get more complex the Oric comes touch-type on. All keys have auto-repeat and
e T — =3 into its own. One final point — in entering the there are four keys dedicated specifically to
E—_ — WSS benchmark tests — the Oric was certainly the cursor control. It is certainly easier to type on
¢4 Oric will soon be selling a Modem easiest to handle. 99 than any of Sinclair's offerings. 99
so that Prestel will become available.

Owners will be able to accept telesoftware — \_ WHICH MICRO? - A

programs loaded straight down the phone line -
eventually electronic mail could come into the
home by the same route, and with the addition
of a tape recorder the Oric with its Modem
could become a telephone answererand
message taker. 9% |

YOUR COMPUTER {

66 When compared to the stogginess of the
Spectrum's keyboard this is certainly an
improvement. | can't see any Orics failing
through bad assembly. If only the £2400 IBM

66 One good feature of the Oric is an on-screen
reminder in the top right hand corner to show

that you've engaged all-capitals mode. So much I

better than the BB's variety of lights in the corner were so easy to use. 9%
of the keyboard. The Oricis sound. simple to get WHICH MICRO?
along with and offers great expansion :
potential. 99

é¢Instead of the Spectrum's 28 WHICH MICRO?

look-up single-character error reports.
the Oric has 18 self-explanatory messages.
If you actually want to do computing, rather than

just exploring the world of off-the-shelf games ClimgpregSies, L UL g Lol |

programme entertainment the Oric will be a Orics sound offto a good start Typing Zap, ¢6The modem _is ce_rtainly unusual in
better buy. 99 _ng. Shoot or E)_(plode produces cpnvmcmo a m,aCh'"e of this price. Together with the other
v arcade game noises whichcaneasilybe | peripherals. when finally available, it should
WHICH MICRO? incorporated into any program. 99 make for an attractive package for a small
YOUR COMPUTER business...surely a match for machines costing

much more 99

POPULAR COMPUTING WEEKLY
ORI( -1 The Real Computer System

ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDONROAD, ASCOT, BERKS

available from... WHSMITH ® DIXONS ® GREENS

LASKYS ® MICRO‘C’ ® MICRO PERIPHERALS
SPECTRUM @ COMPUTERS FOR ALL
And hundreds of independent dealers.

@ Circle No. 123
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Theright software e

Authorised Dealer
Service Centre

for your application from ===

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

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

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc £20
VisiCale, Applewriter and other Apple software (Prices on request)

COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, including random files and
Applewriter 1.1 binary files €45
COMPUTECH GRAPHICS DISK

for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

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

[ ]
) g i - :I' | == =:|||.'= | !
by B A W A= 000 =L ]A hqrdware- . IJUS'
' switches and jumpers provide hardware
‘options without soldering
) . -EF_—\— .-." L3 &

)
COMPUTECW OIPLOMN =

TR e ]J

= NS
OMINE SX
([©) GO\ it

IPLOMAT VIDEO DIGITISER
store a frame from video camera in a fiftieth of a
= __second, process and print £19
L DIPLOMAT PARALLEL Interface £80
DIPLOMAT SERIAL COMMUNICATIONS Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT CLOCK/CALENDAR £80
LOWER CASE Character Generator with Applewriter 4.4
enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MATRIX PRINTERS, Microline and Epson with
graphics and up to 200 cps " from £230
MICROLINE Optional Character Generator £15
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh
from under £41,000
Prices exclude VAT, Carriage and Packing

For full details phone for data sheets and a FREE demonstration

168 Finchley Road, London NW3 6HP. Tel: 01-794 0202 : _
The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark of VisiCorp
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You'll be seeing
less of Rodime

Chris Bidmead witnesses a product that lives up to its marketing promises.

A TENTH OF A THOU below the manganese
zinc ferrite head, the dead flat oxide face of
the rotating rigid metal plate spins by at 20
miles an hour. The case is sealed — nothing |
must be breathed from the atmosphere
outside. The head aeroplanes on a tenuous
buffer of air sucked round by the disc,
reading the bits as they flash by, 11,000 of
| them to the inch. The tiniest particle of dust
could tumble it out of orbit to plough up the
disc surface irremediably.

Life inside a Winchester disc is a rigorous
business, I thought, turning the gasketed
and riveted metal container over in my
hand. I put it back on the table, to which the
dinner-jacketed waiters were already |
returning with silver plates piled high with
rare roast beef, vol-au-vents, salad and paté.
The Crystal Palace Room of the -Hilton
Hotel, Park Lane was beginning to takeon a
distinct atmosphere of lunch.

Technological journalism has its
moments and this, as I ineffectually refused
my second glass of wine, was one of them.
Another had come half an hour earlier in the
lecture room next door. The marketing
director was in mid-flow, saying the sort of
things you expect from marketing directors,
‘‘advanced design features, first
manufacturer in the field to build a double-
capacity drive, reputation for reliability’’.
The usual modest overstatements of
marketese. But something had made my
hair stand on end, a sudden gut feeling that
this Crystal Palace Suite was the dead centre
of the known universe.

The trigger for this unhingeing sensation
was the growing realisation that in this
instance everything Malcolm Dudstone was
telling the gathered pressmen was no less
than the exact truth. I know of Rodime’s
remarkable performance on the New York
Stock Exchange — last September it went to
the over-the-counter market to ask for $8
million to put its production into overdrive.
Rodime got it, and the lenders have seen
their share value double in six months.

I know the way the product has been
selling. The hard disc market is dominated
by United States manufacturers with
Seagate and Tandon in the lead. Rodime is
British based in Scotland. It launched its
first drive towards the end of 1980, and a
year later had sold £57,000 worth. The year
after that turnover was £4 million.
Independent projections confidently expect
sales of around £2.5 billion by 1988.

I have some first-hand knowledge in the
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Rodime’s RO-350 3.5in. Winchester weighs
just 2.2lb.

matter too. I have been using a 6 Mbyte
Rodimedrive for a year now, day inday out,
to write articles, television scripts and a
couple of books. The technology has
literally changed my approach to work. The
fast response time of the hard disc lets me use
sophisticated word-processing software
built around virtual-memory techniques
that would be too slow for comfort on
floppies.

I still find it a cause for wonderment that
six fast megabytes can be crammed into an
opening designed to take a S00K mini-
floppy drive. But Rodime is not pausing
while I catch my breath. In the past year it
has kept the wagon rolling, and is currently
fitting 40Mbyte into the same slot. None of
this is frontiers-of-science stuff, you
understand. It is all solid, conservative
engineering that can be churned out on a
production line. It has to be — it has sold
20,000 of the things so far, more than half of
them to the US.

All very impressive, but Rodime was not
buying us this expensive lunch just to look
back on past achievements. The new
product we were gathered around is not
something you are going to see for a month
or two. When it reaches production volume
towards the end of this year, I give you my
word, it is going to have more impact on the
market than any highly hyped 16-bit chip.

If you thought the 5.25in. Winchester was
a miracle of miniaturisation, take a look at
this. It is half as high and half as wide — that
is a quarter of the size. Picture a Sony
Walkman, think .of it as being able to
contain the equivalent of 21 full-length
novels, and imagine accessing any word in
any of these novels within 85 milliseconds.

Rodime calls it the 350, because it is designed
to fit on to the same slot as the new
generation of 3.5in. mini-floppies.-

According to Dr. Norman White, the
Director of Engineering there was so much
untapped capability in the standard Rodime
technology that the problem was not
squeezing down the dimensions so much as
deciding what precisely those dimensions
should be. Whileitis nice to bethe firstinthe
market with a new standard, it is not so nice
to be first and last. Rodime was very
concerned to lay down a track that others
will be happy to follow.

The electronic and power interface is
taken care of. A standard has already been
established for 5.25in. drives, and thereis no
engineering reason why the same standard
should not apply to the new size.

Two of the dimensions were easy to settle.
For the purpose of discussion imagine the
drive as being mounted horizontally, with
the plane of its platters parallel with the
ground. Make the height half the height of
the standard 5.25in. device and you can
package the same drive for sale as a half-
height mini-winnie. Make the depth exactly
the same as the existing mini-winnie width
and you can put two of them side by side, or
sell a single drive as standard size with its
own built-in disc controller card.

What makes the third dimension tricky is
the lack of standard among so-called 3.5in.
floppies. - The Sony drives are one size,
everybody else’s will be another. Rodime
plumped for a width of 4in., which is.the
width of the fascia mounting for all the non-
Sony drives.

Portable computers are the obviousinitial
market for the new device, and it is not just a
matter of size. The 350s are 50 percent
lighter and need less than half the power of
the bigger drives. The first generation of
5.25in. mini-winnies had to have their
actuators and platters physically bolted
down before they could be moved.
Nowadays most Winchesters handle this
automatically when you switch off. The
350s are endowed with a special shock
mounting designed for portable use.

Rodime was cagey about how much the
devices will cost, but promised they would
be competitive. If you take that to mean
comparable byte for byte with current prices
you canreckon on a hundred-up OEM price
of around £500 for the 10Mbyte version,
£400 for the SMbyte — or you could just buy
Rodime shares.
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G.W.COMPUTERSLTD
RANGES

LONDON’S WEST END
BETTER SERVICE
MICROS..

NATIONWIDE OVERNITE SERVICE
PROBABLY THE WIDEST SELECTION OF NETWORKS...
.ANDPRINTERS ON DISPLAY NATIONWIDE

MORE PRODUCT

****+THE NEW DBMS 1ll (series Il of the world’s first ‘task-robot-programs’)*****

‘Mbasic & word-star compatible.
1400 character record sizes

mathematical scratchpad

record relational indexes.

transl ble to any language.

User-defineable reporting.

field protectioniciassification...........
sorts ‘alpha or numeric’ any window.
either-or. same as. greater. smallei
sorts alpha/numeric any window..

...'.FEATURES"'*'
32000 records per filename.
20 main/200 sub fields per re
field and record related formulae..
'Jump to' any of 32000 records per file.
random/binary/key/muitiple field search.
‘if-then’ questioning

file protection/password entry.

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

12 online file architectures

240 flelds uslng cross-referencing..
cross-record calculations......
‘Jump-to’ any record in 12 files.
User-defineable files/field wordsi/sizes..
endless 'either-or' matching....
formulate/recall on selectian criteria..
12 interrogation question types

short flling output/audit trails....

DBMS IIl.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES
(32000 RECORDS PER FILE) PRE-SELECTING NAY OF UP TO 20 FIELDS PER RECORD/FILE FOR
DISPLA/PRINT OUTPUT (240 FIELDS) IN ALL. ONE MASSIVE ENQUIRY CAN PASS THROUGH
384,000 RECORDS

You might have two files whose records are directly related to each other, so that the first file (say containing names and addresses) refers
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you can simply
select thatin file 1 you are interested in just the name and telephone numbers, whereas in file two, you are interested in the income, trading
period and number of branches, information. Your enquiry can then pass through both files highlighting that information only, rather like the
display below.
File 1 record 1
File 2 record 1
File 1 record 2
File 2 record 2
File 1 record 3
File 2 record 3
File 1 record 4 Debenhams 01-636 1234
File 2 record 4 120,000,000,00 50 years 50

Actually there doesn’t need to be a strict correlation between the same record numbers in different files, and you can also on just one
JUMP command do to any record in any of the 32000 records in any of the twelve files and carry on cross- referencing from there
onwards. Do you see that? Only from G.W. Computers Ltd. The database leaders.

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED
DBMS’S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulated any task you wish to program to
fulfill, the task is stored as a macro. Take a copy of the program on another task disk” and from then on, the task disk will function without a single key-stroke. Think of a number of
es % 4 ‘', “*budgetting-analysis’’; “‘vehicle-location

G.W. Computers
800,000

Lloyds Bank
1000,000,000,00
Selfridges
100,000,000

01-636 8210

5 years
01-123 4567

100 vyears
01-631 4818

98 years 1

such ‘task disks’ such as "‘stock-re-order reports’; *'stock-valuation reports’; ““analysis’’; *’patient history analysis'’; “‘research-analysis’’;

control’; “librarian analysis’’; *“’plus more?”’

Previous issues showed examples of ‘employees-short-list’, ‘garage stock re-order’, ‘sales analysis’, ‘librarian’s report’, ‘hospital’s patient list’
Here is an example of a ‘rental file’ and a report it might generate.

One report might be: select ?? all records
where Ihe amount of payments are less than
50 pounds, thal were taxi-phones and faults
were detected. When found, pick up the cross
reference code and look up that record to
wentify the supplier.

Another report might be. select 72 all records
in the file where the commencing date of
rentat was 04.81 and the term was greater than
12 months. Print a tist of alt thase records
where the date last payment was prior to (ie
smaller than) 03,82 and prepare a short
address file for ‘reminders

The record may fook like this:
1-record number {413 )
2<lient (Radio cars itd }
3-date of contract (01 0 .81
4-gate ast pmt (12 02.8: )
5-period/frequency (36 monthiy
7-amount of pmt (2250 1
8item type (Taxi-phones )
G-repairs made (fauity microphone — Item replaced
10 cross reference (3.422!C details of full system spec and supplier]
OBMS 1l (WITHOUT MACROS) AND DBMS Iit ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) and MS-DOS (im) be: {SIRIUSVICTORIBM)
DBMS I IS 39500 {or 250.00 by mail order ex. training). DBMS I is 575.00 (or 295.00 by mall order ex. traming)

[ MICRO-COMPUTERS PRINTERS SOFTWARE
GWL -BUS V8.00 {Accounts) .

W, y 83500 i i
GWL % gwledace portsiboard OKI -Microline 80 -DBMS Il (Database)

G0 Dual Didnves enciosed %28:% 'M!CW:!"@ gg" .DBMS Il (by mail order only)
Superbrain 64K RAMA20K disks 160500 'M!°’°,!“e -DBMS Il (database)
‘Superbrain 64K RAMIPOOK disks -Microline 84 -DBMS 1Il (by mail order only)
Compustar 64K RAME2OK disics -MX8O/FT-3 -FORMS/TEXTICALCI-DBMS' IV
Compustar 64K RAMITOOK disks -MX100/FT-3 -Sales Ledger
Advantage 64K RAMTO0K disks -DP 9000 -Purchase Ledger
-Advantage 64K RAMS.3M disks -DP 9501 -Nominal Ledger
802 64K RAMITOOK disks -DP 9501 (A) 'ﬁﬁ’fk'c"ﬁ"‘i'
-B02H 84K RAM/7 3M disks -9/45 R/O -Address-Mailer
806 64K RAM/OM disks 9/55 RIO -QASort/QNSort (500 Recs/14secs)
-Autoload & Recover

MICROSOFT -Mbasic B0

-Fortran 80

-Cobol 80

-Basic Compiler

-MU lisp/mu star
MICROPRO  -Word-star
-Mail-merge
-Speistar
-W-star/M-merge/Sp-Star
-BStam (communications)
-BStms (tele-comms’)
-CBasic
-Pascal MT
“TIMaker
-CIS Cobol

INTERTEC

NORTHSTAR
{exc DOS}
TELEVIDEC

816 256KI750K disks
-Sirius 1 128K/1 2M disks
-Sinus 2 128K72 4M disks -7710 R/O
-Sirius 3 128K/10MEG disks i 5520 KSR
9000 128K/1.2M disks § -8820

-PC 64K RAMBAOK disks . 8830

-PC1 JI0KBA0K disks . TEXAS 810
ACSB00:2 64K RAM/TM disics 825
AGSA00-10 208K/10.5Meq disks DIABLO 630
OIS RICOH -RP1600

OLYMPIA  -ESW 103 14 CPS
-ESW 300 55 CPS

-9/35 RO
-3510 RO

BYROM

(81 64K RAM Networker DIGITAL

264K RAM22M disks LIFEBOAT

.M'FOCUS
-Forms Il

SORCIM -Super Calc
PEACHTREE Magic Wand

-Magic Calc
MICROSTUFF -Cross-talk (Tele-comms’)
WOOLFE -Move-it (Micro to Micro)

Software formats on all micros in our hardware list.
AII prices marked £ are avallable 8/16 bit 10rmats

TERMS & ETC

G. W. Computers Ltd (Grama (Winter) Ltd)
55 Bedford Court Mansions
Bedford Avenue
London W.C.1. England.
Tel: 01-636 8210: 01-631 4818: tix 892031 twc g
Boston office tlx 94-0890
24 hour answerphone-leave address for ‘infopacks
We do not operate a reader’s reply card service.
Terms: CW.0. or C.0.D. Prices exclude V.A.T,,
but include all non-credit discounts available.
No dealers. The above lists are not exhaustive
Please call in only by prior appointment.

All computer prices include mbasic as standard.
All prices marked £ are 816 bit machines.

PERIPHERALS &
ACCESSORIES

. #*%** SYSTEM DEAL (our speciality) SAVES YOU 1500004 *****

SYSTEM DEAL SAVES YOU
1500.00+

Choose any computer, any printer and 30 diskettes

add 65.00 for cables and testing.

add 10% warramY for 1 year {optional)

add 110.00 for delivery & installation (optional)
training optional extra 100.00

CORVUS -6 Meg hard disk

- -11 Meg hard disk

-20 Meg hard disk

-Multiplexor 7 station

-Mirror backup card

-Compustar 10 Meg hard disk

-CDC 96 Meg hard disk

-16 Bit u/grade

-18 Meg hard disk

-6 Meg hard disk

-12 Meg hard disk

-26 Meg hard disk

“GENIE -5MG fixed/5SMG removeable disk
3295.00

mbasic 80 diagnostics msort/dsort : i
: QUADRAM -64K print spooler/copier 295.00
oot Qo e BIZCOMP  -RS232/Auto-modem 1200 baud 45000
9 ary AST -port expanders (4 tmnis 10 1 prm395 00
e vee GIX -port expander (switcher) 5.00
“total value 1525.00 ! NOTE: Corvus drives with multiplexor may netwol‘k
3 Based on 8 bit hardware, 16 bit sottware varies. sirius . . Superbrain.. Concept .. PET .. Victor. . IBM

INTERTEC
N'STAR

RODIME

and get completely ****FREE*""*
cpm handbook 50 basic exercises 2000 sheets paper
DBMS 1l magic wand wiproc  magic calc

MORROW

TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890)




G80/86 SOFTWARE

Fully implemented on MS-DOS, CPM 2.2 and CPM 86 {tm}

Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list
Requires the prior acquisition of DBMS 111.7

Sales ledger {95 pounds}
Purchase ledger {95 pounds)
Nominal ledger (35 pounds)
Stock control-valuation/re-order (35.pounds)
The address mailer (35.pounds)
Qasort/Qnsort (500 records/15 seconds) (95 pounds)

Each module is a set of "task disks’ designed for minlmal learning curve. This software derives from modules of ‘DBMS 1lI° and runs reports without your secretary having to
touch a single key

Consider the advantages in these features

The user manual is contained in FIVE pages.

All reports are generated by robot functions
Reliability tested {benchtest PCW June)

Works in a network multi-user environment

Fast easy data entry
Files are re-organised and sorted automatically .
Produced by the same people that originated ‘BUSiness’ ‘DBMS II°, ‘DB-CALC’, 'AUTOLOAD AND RECOVER' 'ETC’ and sold successfully over the past five years

Also see our advertisement next page.

The G80/86 networks

Based upon one hard disk and multiplexor module the GB0/86 networks feature full network sharing of data resources by adding different stations that may be as various as
Sirius/Victor 9000f/IBM/Superbrain/Pet/N’star/Sanyo

We also have a special ‘spooler modute’ as well as software controllable port expanders and modems for output to telephones, printers, and screens so that a number of ter-

minals may share the resources of one printer, as well as be able to send files over the telephone at any time (day/night) to both store on the hard disk and print out as well.

only from G.W. Computers (the leaders in database)
call us on 01-636-8210 or 01-631-4818 and leave your address for our standard ‘infopacks’

FORMS/TEXT/CALC/DBMS IV

Contains the highest state of the art software availabie today

ALL IN ONE PROGRAM
THE DBMS IV @ 575.00

When you budget for a complete system of software you eventually end up with a host of packages like, Sales, Purchases, Nominal, Data, Text, Calc, Mailshot, Invoice,
Order, Workflow, Personnel, and so on.
The list is endless and the outlay several thousands of pounds.

Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right, up, down, delete left delete right, tab right-teft-
up-down’ Paint your form as you like directly on the screen.
Text.. Write a letter as you see it on the screen, edit it then simply enter P to print.

Calc.. Set Into the form, your data fields, "£E££££°" and specific file-related activities, formulae and validation checks.
Enter values and see the spreadsheet calculate itself.

Database. Search files for data to be inserted to fields specified.
Alt the features of DBMS li, explained elsewhere In our ad.

Here's an example of an invoice you might design for your stationery
You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing statlonery.

<O>EEEEEEEELELEE INVOICE

To £<1 >EEELELEEEEEE From: G.W. Ltd
£<2 SEEEEEEEFEEELEEEEE 55 Bedford Court Mans.
E<I >EELELEFFPEFFEFFEF Bedford Avenue
£<4 >EEEELEEEEFEF London W.C.1,

£<5 >EEEEEE Tel: 01-636 8210
Date <6 >££.££ Taxpoint <7 >££.££ Agent <8 >££¢f
Quantity Description Cost Tax Total

<9 >fEf <10>EEEEEEEEEELLEE <11>€£E £€ <13>fff
<14>f€f <15>EEFFFFFFFFELESE <16>€£f <17>£f€

<18>fff
and so on ..

<19>EEEEEF <20>E££EF

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

<> item <8 >request agent number and validate range.

<??> <9 >request quantity, validate range.

<??> < 10>request description, search fite, accept, and calculate fields < 11>, <12 >, < 13>, if finished invoice then calculate fields < 19> and < 20>

Now comes the more valuable facility, you can provide the 'FORM’ with file-related instructions, not only to request a ‘consale’ input for a file search against names, and
stock, but after the invoice is finished the fields you have selected may be passed to related fites.
EG: Send fields <0 >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> to a sales ledger.
Then send fields <9 >, <10>, < 11>, to product analysls file.
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fieids < 10>, <11>, <12>, < 13> to Nominal ledger.
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Act Sirius 1

16 Bit Stand Alone Micro
with superb features.

128K, 1.2MB Floppies
CPM86 as standard — £2395

| (Nord Processing - Wordstar £250. Mailmerge £75.

Altos

Up to 4 terminals and 40MB
of Winchester Disk.

One of the biggest selling
small business systems
starting at £2200

16 Bit system with 8
terminals available.

IBM Personal
Computer

The world's most popular 16
Bit Stand Alone Micro
64K-512K RAM.,
700K Floppies

available, MSDOS standard
From £2515

Videcom Apollo
15 inch green screen,

Full tilting and swivelling
VDU, Detachable keyboard.
Optional 132 column screen,
25 function keys dedicated to
Wordstar Two models: 750K
or 1.5MB disk drives, CP/M
based. From under £1800

Superbrain 11

Still a leader in 8 bit price

performance, KGB having

sold over 600 Superbrains

‘has unbeatable experience
on them. From £1485.

5-12MB of Winchester Disk %

Full on-screen facilities enabling the printing of
standard letters and preparation of mail shots.

Accounting - From £300 per module.
Integrated accounting systems with Invoicing. Sales.
Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645.
Budgets. forecasts and accounting data become easy
to prepare. Allows “what if* projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets and
tables of data.

Record Keeping - DMS £400. D Base 1l £395:
Personnel, stock or any other records with quick
retrieval. sorting and reporting.

Sales Office Management - Sales Desk £300.
For the busy sales office to manage sales leads
and marketing lists.

Accounts - RIS £950
Incomplete records and time recording systems.

Payroll - From £350.
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensicns.

Graphics - Price depends on application.
Full on-screen graphics both colour and black and
white.

Engineering - SPERT £450
Suite of programmes for PERT analysis and civil
engineering applications.

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to another
computer.

Languages - From £150.
Most major computer languages are available: Basic.
Cobol. Fortran, Pascal and Assembler.

Solicitors - Solace £1600.
Solicitors accounting. ‘client accounting and time
recording.

09090090000 0909099

Multi-terminals - MP/M and Oasis from £350.
Multi-user systems available.

et

MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro.
andinScotland: MicroChange Ltd TelferHouse,74/80 Miller Street Glasgow Tel:041204 1929
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ALTHOUGH Texas Instruments was first on
the scene with a 16-bit microprocessor, its
9900 introduced in 1976 did not take off in
the big way that had been hoped. It certainly
found its way into many up-market control
systems, but its relatively low performance
and its high cost persuaded personal-
computer designers to stay with eight-bit
devices like the 6502 and the Z-80 until the
competition had time to catch up and
introduce 16-bit devices of their own.

The Intel 8086 and the Motorola 68000
families, both very popular choices for the
new generation of 16-bit microcomputers,
make the 9900 look like a seven-stone
weakling. Even the introduction of newer
9900 versions such as the 9980 and the 9995
have done little to stem the tide.

Still confident that it has the right basic
chip architecture however, Texas is not
giving up, and has now introduced a
powerful new group of 16-bit processors
called — you guessed it — the 99000 family.
The 9900 had some nice features, such as its
unique memory-to-memory architecture
which put all the registers in external RAM
memory. The 99000 family remains faithful
to that basic design, which it also shares with
the 990 series of minicomputers. To enable
the new devices to compete with the muscle-
bound competition from Intel and
Motorola, however, Texas has added a lot
of new bells and whistles.

One particularly useful feature of the new
99000 family is the provision of an on-chip
macrostore memory area which can be
programmed during manufacture with the
code for additional instructions emulated in
software. The processor normally executes
any program in the conventional fetch-
execute fashion common to all micro-
processors, but when it encounters a
macro instruction detect, MID, op code it
saves the processor status and branches to
an appropriate routine stored in the 1K
macrostore ROM.

Since the macrostore memory has a very
fast access time, the macro instructions
stored there execute at high speed with no
wait states. To the programmer, these
macro instructions appear to be just an
extension to the normal instruction set, but
because they are performed by complete
software routines, the new instructions can
implement high-level functions not
otherwise available on a microprocessor.

If you speak nicely to the people at Texas
and promise to buy 99000s a few thousand at
a time, no doubt they will put your very own
macro instructions in the 99000 macrostore.
If you cannot see yourself adopting that
strategy, you will have to make do with one
of the standard options, like the 99110.

The 99110 is a 99000 processor with the
attractive advantage of a set of 12 floating-
point arithmetic instructions added to the
standard set of 84 conventional op codes.
They confer the ability to perform directly
32-bit floating-point addition, subtraction,
multiplication and division, along with all
the associated loading, storing, conversion
and comparison functions.

Everyone will agree that a 16-bit pro-
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cessor with built-in floating-point number
crunching is a nice idea. Yet it is only
software after all, and didn’t you read
somewhere that Intel has a co-processor
chip for the 8086 which does all that really
fast, the 8087?

True enough, you have a choice. Use
either the low-cost but somewhat slower
Texas approach, or the rather expensive but
more capable two-chip approach from Intel
and others.

Texas may have been disappointed by
sales of the 9900 16-bit processor, but that
was offset to a large extent by the amazing
success of the rudimentary TMS-1000 four-

by Roy Coles

bit single-chip device which, because of its
low cost and simplicity, has become by far
the most common microprocessor in the

world. The TMS-1000 is used in toys,

games, doorbells, washing machines and
many similar appliances where its primitive
calculator-style architecture is less
important than its very low cost and
availability: 44,000,000 TMS-1000 devices
were sold in 1980 alone.

Texas knew that the TMS-1000 was a
tough act to follow, but it also knew that the
world would not put up with four bits for
ever, even in doorbells. The result is an
eight-bit successor called the TMS-7000.
Like its common-as-muck predecessor, the
7000 series has on-chip RAM, ROM and
1/0, and is designed for low-cost mass-
market applications. Early indications are
that the new family is doing quite nicely
thank you, and now other manufacturers
are climbing on the bandwagon with
TMS-7000 variants of their own.

One which caught my eye, is the 62710
from SEEQ Technology, a firm famous for
its low-voltage EEPROM — electrically
erasable programmable read only memory
— technology. What SEEQ has done is to
take the basic TMS-7020 processor design
and graft on a 2K array of non-volatile
EEPROM memory to replace the masked
ROM of the Texas chip, together with the
necessary voltage-generator control logic

Chip-chaf me—

million
chip
quesiion

and instruction codes to program the on-
chip EEPROM. The result is an NMOS
eight-bit processor with 3K of
reprogrammable program/data memory,
256 bytes of RAM, an eight-bit counter
timer, three hardware interrupts, 32 1/0
lines, and an instruction set with 61
commands, all running from a 5V supply
and living in a 40-pin package.

In the beginning, there was the PDP-8.
This Dec processor, first of the so called
minicomputers, caused quite a storm when
it first appeared in about 1965 because for
the first time computers were cheap enough
to go to the job, rather than the job having
to go to the computer. The PDP-8 is still
widely used, and its zany 12-bit architecture
is often considered ideal for industrial
applications where input data from sensors
usually has to be represented by 12-bit
numbers.

One of the first CMOS microprocessors,
the IM-6100 from Intersil and Harris,
actually used the PDP-8 architecture and
instruction set. Despite the great antiquity
of the basic design, this microprocessor has
built up a reasonable following among
PDP-8 addicts and others. I have to confess
I thought that in the age of the 99000 and the
8086, the PDP-8 and the IM-6100 had
finally been laid to rest — but no!

Dec itself has resurrected the PDP-8
architecture in the new range of Decmate 11
microcomputers aimed at low-cost office
applications. Even more surprisingly Harris
has introduced a new version of the 6100
microprocessor with added features for
higher performance.

If the PDP-8 brings tears of nostalgia to
those tired old eyes of yours — or if you still
actually use it — take a look at the Harris
HM-6120. It now runs at 5.1MHz and has
two 12-bit stack pointers — sacrilege to true
PDP-8 afficionados. Nobody ever needed
more than 4K words of memory on a
PDP-8, nobody could afford it anyway, but
the new Harris chip can reach 64K —
Kbytes, that is. There is even a nifty 1/0
controller, coded the HD-6121, which can
control up to five 12-bit parallel I/0 ports
and has priority interrupt-control logic. [J
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O Be aluckydog
in the exciting
Flexette

competition.

5 great reasons to order S more great reasons to

Flexette floppy discs order Flexette
MICRO COMPUTER SYSTEM * Made by Rhéne-Poulenc, one of Europe’s
PRIZE:

leading manufacturers of computer medi
k 100% certification of total disc surface
to ensure error free product.

FOUR VIDEO CASSETTE

PRIZES: RECORDER *k Cost-?uality—?erformance.
: % Surface coating that reduces headwear
¢ 4 PORTABLE =z SN * 1? )éﬁ?)(:/?: of %" or 8 single or double
> e 4 u
zes. COLOURTV density, single or double sided, and quad
HUNDRED THOUSAND . densnty (100 TPI)
% DISC Copy of ,COMP UTER Order Flexette now from your usual distributor, or for more
4 XSRITES: CAMERA PRIZES: BLUFF’ by Dr Stephen Castell. information ring or write to Rhéne-Poulenc Systems Ltd.,
= : High Street, Houghton Regis, Bedfordshire, LUS 5QL.
ThC more you order thC more Tel: Dunstable (0582) 605551.
chances to WIN!
Competition entry form with every pack of ’ = .
Flexette goppy discs you order. Check tﬁe letters RHONE-POULENC
on your form to see if you’ve won a fabulous prize. e hestia

® Circle No. 126
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WINCHESTER
KILLER-£895

The incredible Scorpio 6.2 Mbyte
hard disk alternative from
HAL Computers
annihilates small
capacity Winchesters.

DISTINGUISHING
CHARACTERISTICS

Hard disk capacity and speed with
the capability of interchangeable media.
Scorpio 8 eliminates the worries of head
crashes, drive alignments, lost data or backup, with a
new application of field proven floppy technology.

Fully Apple Il compatible — DOS 3.3, Pascal 1.1 and CP/M,
uses all standard Apple DOS commands. Operates on any
computer with an 8 inch floppy disk interface.

HOW SCORPIO 8 IS KILLING THE SMALL
WINCHESTER

CAPACITY (MB)

0.15MB FLOPPY DRIVE

3MB  HARDDISK REWARDS
) —=—== = ; B Winchester capacities on floppy disks.
OB SORTIY Rt . B Uses removeable media —a cartridge

pack of five 5.25 inch diskettes each of
1.2 Mb capacity.
High speed DMA data transfer.
Cost effective and software compatible
disk memory expansion.
’_1 450  FLOPPY DRIVE Removeable media means separate
- = packs can be kept for different
3000  HARD DISK applications.
A = B Allthis from £895 complete with cabinet,
8250 sscia.aﬁ!- -l power supply, interface and cables.

BYTES PER £

To claim your rewards contact us at the
address shown below.

// . 4 / '// HAL Computers Limited
' / Invincible Road, Farnborough
/ Hants.GUI47QU
/7
® Circle No. 128

WX
%/ Z, '/// // /C Telephone (0252)517175
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COMPUTERS I ————

New from Gemini
Gemini Galaxy 2

*Twin Z80A Processors * Serial and paraliel printer
*CP/M 2.2 Operating interfaces
Systemn % Cassefte and light pen
* 64K Dynamic RAM interfaces
* 800K Disk Capacity % User definable function
* 80x25 Video Display keys

£1495

(£1719.24 inc, VAT)

% Numeric key pad
% 12"Monitorincluded

Total support for Gemini & nascom Products

nascom 3 available from MicroValue 80x 25 Video for nascom
Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional
be built up into a complete disk based system. Supplied built and 80x25 Video display by using the Gemini G812
tested complete with PSU, Nas-Sys 3 Inteliigent Video Card with on-board Z80A.
and Nas-Gra. his card does not occupy system memory
space and provides over 50 user controllable
48K System * functions including prog character set, fulty
5549 . compatible with Gemini G805 and G815/809
(£631.35inc. VAT) Disk Systems. Software supplied on Gemini
CP/M 2.2 system disks. Bulltcnq tested.
£1 00 (E115inc. VAT)
NASCOM 2 KIT Nascom 4 Printed GM802 64K £1 25
m5 ) Circuit RAM Card (£143.75inc. VAT)
(£258.75inc. VAT) \ (inc. parts list) ]
| Bullt & Tested £2 5 ’ GRAMMS(I)(?tK 10K
(£327.75Inc. VAT) I (£28.75 Inc. VAT) (£92inc. VAT)

Disk System for Gemxm & nascom

GM825 Disk Drive Unit—The GMB825 floppy disk housing Is supplied with elther one or two
5.25" single sided, double density, 96TP| high capacity Micropolis 1015F5 disk drlves.
These provide 400K bytes of formatted storage per drive. (Gemlm QDSS format). The
CPIM2.2 package avallable supports on-screen editing with ei*her the normai Nascom
or Gemini IVC screens, parallel or serial printers.

An optional alternative to CPIM is avallable for Nascom owners wishing to

support existing software. Called POLYDOS 4, it Includes an editor and assembler and
extends the Nascom BASIC to include disk commands.
SInaI&DrIve@ysfem POLYDOS 4
oM

for Nascom

£402.50, 1(£403.50,
£350 :ncAVAT) £90"“°-V”)
Dual Drive System GM809 Disk
OM825-28 Controller Card
£57 (£664.25 for8” and 5.25" drives
Inc. VAT) £1 2 (£143.75
CP/M2.2 Package inc. VAT)
(@M 532 for Gemini ) GM829
g (£103.50 tor8”,5.25" and
inc. VAT) Winchester Drives
£1 (£166.75
inc. VAT)
Eoson MX80 Type Il
£348 (£399.95 inc. VAT)
‘Epson MX80 FT Type il
£388 (£445.95 inc. VAT)
EpsonMX100 Typelll [
£496 (£569.95 Inc. VAT) [
NEC 8023A
£339 (£389.95 Inc. VAT) ¢
SEIKOSHA GP100A

£245 (£246.95 inc. VAT)

Daisy Wheel Pnnter.

Smith-Corona TP-1 £485 (£557.75 Inc. VAT)

At Iast-a'Winchester Drive
for your Gemini /nascom
System!

GMB835 Winchester Drive Sub-system.
* 5.4 Megabyte Formatted Capacily .
* Rodime Drive

* Industry Standard SASI
interface

% Integral Controller
and power supply

\?\\“\\\\‘

Phoenix
P42 Monitor

A high quallty data
display monitor, ideal
for all Nascom and
Gemini systems.
20MHz resolution.
Available in amber or
green phosphor.

£110

{£126.50 inc. VAT)
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lue - MicroValue - Micrrc

LOW COST SYSTEMS

Dragon 32

A powertul colour computer for under £200.
%* 32K RAM

% 6809E Microprocessor

* Extended Microsoft Colour BASIC

% 9 Colour, 5 Resolution Display

% Sound through TV 5 octaves, 255 tones

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

£473¢

% Advanced Graphics ! Tel: (02403) 22307
Full range of Dragon software available. (5199.59 Inc. V/‘\I) TGS -

. = I fir Skytronics MBM, 80 Bristol Street,
Sinclair ZX81 ' : Tel: 024-622 6436

Now avatiable through MicroValue — : BRISTOL

a real computer for less than £50! KR AM PACK ‘\ 8 }alrgg; E7I2e)c;r201n1lgz Ltd., 16 Cherry Lane.
N, el:

* Sinclair ZX84 Computer  £43.43 (£49.95 inc. VAT) 16 tor 2X8) - ) (

*Sinclair ZX Printer £52.13 (£59.95 Inc. VAT) COLCHESTER

*7X81 Leaming Lab £47.35 (£19.95Inc. VAT) Emprise Electronics Lid.,

* Sofiware for Sinclair  from £3.43  (£3.95inc. VAT) 58 East Street.

Tel: (0206) 865926

EGHAM, SURREY
Electrovaiue Lid.,
28 St. Judes Road, Englefield Green.
Tel: (07843) 3603

THE NEW Electronic magnificence
from Sharp
ZBDAC.PU. - 48K RAM - 4K ROM - industry
SHARP MZBOA standard Qwenly keyboard with numeric

pad - 9"GREEN C.R.T. - 1200 baud / IPSWICH
cassette - Music and sound - Reai ; MODW (Electronics),
time clock - Enhanced BASIC 47/49 Woodbrldge Road East.
1
FREE SOFTWARE! - Full editing facilifies Tel: (0473) 78295
Home budget, bank - Intemal expansion.
reconciliation, SPACE LONDON W2

INVADERS, STAR TREK, SCRAMBLE, bank loan caiculator, mortgage
calculafor + 7 other games.
Educational — Geography, Maths., Spelling + 4 part BASIC tutorial.

Henry’s Radio, 404 Edgware Road.
Tel: 01-402 6822

LONDON SW11
f OFF Records,

: : [ 2 soeciuun Computer House, 58 BatterseaRise,
SinclairZX Spectrum Skl e
Now available from MicroValuel B Tel: 01-223 7730
Colo;r,zzound and highresolution graphics from s o | o m &' n = CHESTER M49
only £1 " = ﬁ MAN .
* 16K ZX Spectrum Microcomputer £108.69 o o t! Ev Computing, 700 Bumage Lane.

(£125 incl. VAT) e Tel: 061-431 4866
% 48K ZX Spectrum Microcomputer £452.47 | a5 gy ™ oy NOTTINGHAM

(€175 incl. VAT) = Dmom @ o o .- Computerama, (Skytronics Ltd.)
% Sinclair ZX printer £52.43 (£59.95 incl. VAT) el s LU El (=] 357 Derby Road.

Tel: (0602) 781742

Texas TI99-4A

Colour, sound and a typewriter type
keyboard forunder £160

A truly expandable microcomputer system
with a wide range of educational and
games software.

Telephone orders welcome

(N

% Texas 1199-4A Microcomputer 16K
£139.08 (£159.95 inc). VAT)

% Voice Synthesiser Unit£43.43
(£49.95incl. VAT)

* Peripheral Expansion Unit £430.39 (£149.95 incl. VAT)

* Disk Drive £278.21 (£319.95 incl. VAT

%.Disk Control board (for above) £465.70 (£189.95 incl. VAT)

°R|c 1 ORIC 1 when used with the ORIC MODEM will aliow access to
PRESTEL-Viewdata, which has 200,000 pages of interactive
information covering sport, travel, hotel bookings, games, etc.

* ORIC 148K Microcomputer
CEED \  £447.79 (£169.95 Incl. VAT)

e e e e AR Y
=yt o eipshylintl (579,00 incl. VAT
=om o e win w0 .= O
- — fi

REAL value - from the Professionals

® Circle No. 129
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The

Micropoint has all you need to
make up your mind about
microcomputers.You'll find a
wide choice of models~ and you
can test play them all,
comparing each model with the
next. It has experts who will
explain microsto you, in
language you can understand.
Micropoint has a big selection of
programs — they will really make
your micro magic. But you get

APPLE IIe EXECUTIVE SYSTEM

A complete small business system.

128k memory. Colour, graphics and 80 column
screen. Comes complete with Multiplan —

a comprehensive business application program.

Available separately the complete package
includes:-

Apple e computer 64k £842.61+ VAT
Disk drive with Controller
£31217+VAT
Disk drive £260.00+ VAT
Monitor3andstand  £144.17+VAT

80 Col card + 64k memory
expansion £181.74+ VAT
Multiplan Program £181.74+VAT

Total £1922.43+VAT
PACKAGE PRICE

£1556.52..x

Saving

£365.91..

magic of the
microcomputer

without the mystery.

even more than machines and
advice,you get good value too.
At Micropoint we keep our
prices low by buying in volume
and we'll also help you to buy
with Interest Free Credit *
available on purchases over
£250 or more; you could walk
into Micropoint, choose your
micro and take it away with youl
You also get the famous
Laskys Commitment possibly

the best after-sales package
ever offered, with a 14 day
exchange period, a 2-year free
guaranteet and service by
Laskys own network of
specialist engineers.

If you're already into micros and
looking for something new, or
better, then Micropoint is the
place to find it. Come in and see
for yourself.

PRACTICAL COMPUTING May 1983



LYNX

Compact home unit with full size keyboard. Powerful 48K memory, colour
and sound. Excellent graphics, compatible with most cassette players.

£195.65

+ VAT

A home computer with a full size keyboard. Powerful 64K memory, sprite

orapiics, coour ansounc, £294.78

+ VAT

A full range of black and white or colour monitors
for use with these micros are available.
Prices start at £59.90 B/W. £199.90 for Colour.

ATARI AM800

A home computer with full size keyboard.. Big 48K memory. High
resolution graphics and colour, sound. A very wide range of

programs are available. £346 _96

+ VAT

R RN

NEWBRAIN COMP 1AD
An ideal personal/small busigeis oomptlner cC:'2Klmemory. Excellent
graphics and character set. Built-in one line display. £260

¥ Also available NEW BRAIN MODEL 1A VAT
(excluding buitt-in display) £233.91 +var

As well as micros we have a very wide range of peripherals,
accessories and programs. Disk drives, memory expansion units,
cassette storage units, monitors and joysticks. Plus the widest
choice in programs covering Games, Education, Household
and Business.

« The Retail Division of The Ladbroke Group

LONDON & HOME COUNTIES
42 Tottenham CourtRoad, Wi BRIGHTON 151-2 Western Road

SOUTHERN ENGLAND LIVERPOOL 33 Dale Street
MANCHESTER Amdaie Centre
NEWCASTLE-UPON-TYNE

6 Northumberland St.

NOTTINGHAM 1-4 Smithy Row

7-9 Queensway, W2
471-473 Oxford Street, W1
BROMLEY 22 Market Square
KINGSTON Eden Street

BRISTOL 16-20 Penn Street
GLOUCESTER 25 Eastgate Street
MAIDSTONE 79-81 Week Street
MIDLANDS AND NORTH

LUTON 192 Arndaie Centre BIRMINGHAM 19-21 Corporation §t.  PRESTON Guildhalt Arcade
READING Friar Street CHESTER 7 The Forum SHEFFIELD 58 Leopotd Street
1’ Normal iC s

58 0N C /VDU. Pt
Programs will only be exchanged if proven faulty and then only for the same program.

PRACTICAL COMPUTING May 1983

PETERBOROUGH Queensgate Centre

Ny

oney Street PVST Pl A service provided in association with Unicredit
MU Bz [UNTIZA Frarco it Piease ask for written detaits
SCOTLAND | APR29.8% it you pay by Banker's Order

(34.5% for other methods of payment)

e
#_ Al Crodit offers subject 10 scceptance Laskys Credi  miiem m
wALEs brokesrs. Please ask for writtan details. All otfers are
5uDject 10 avaiiability. Prices 78 Correct et time of [
CARDIFF 122 Queen Street gorg 1o pross 18/3/83 but may be subjectta vanation ﬁ
thereattar

EDINBURGH 4 St. James’ Centre
GLASGOW 66-70 Buchanan Street

programs 1 year (Comercial use on computersyVOU 1 year. Penpherals programs 6 months).

® Circle No. 235
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be
content with
aword
processor when
you could have...

Silicon Office will turn your micro into a information ready for instant recall. You can
word processor every bit as able as anyword  insert that information, quickly and easily, into
processor on the market. Every bitaseasyto  your documents. And you can perform

use and very competitive in price. calculations and create documents such as
But there's more. With Silicon Office, you  reports and invoices completely automatically.
get a complete information management So before you settle for an ordinary word

system and a calculator spreadsheet into the processor, be sure to see Silicon Office —the
bargain. All fully linked to the word processor.  calculating, information-handling word

And no other system can offer you that —at processor.

any price. Fill in the coupon for the name of your

It means that you can store large files of nearest dealer.
"B K B ® ® FE B ®E B B B ¥ B & & & ®» B B B B §B N B N |

Bristol Software Factory, Kingsons House, Grove Avenue, Queen Square, Bristol BS1 4QY.
Telephone (0272) 292098.

Please send me details of Silicon Office.

Name

Position

Company

Address

Telephone No
Ap ® Circle No. 131
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cirFan THE SPECIALISTS IN
ompuier soen: 3100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495
MIDAS 86 — 16 Bit: From £3520

® Our versatile 280 Microcomputers are available as standard units or custom
configured to your exact specification from a comprehensive range of stocked
$100 boards.
Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.
MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.
A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial /0 Ports and CP/M only £3,100.

Printers, VDUs and other peripherals stocked to give complete package
system at keen prices.

We stock over 50 different S100 Boards all from quality manufacturers: Advanced Micro
BOARDS Digital, Godbout, SSM, Micromation, Dual, CCS, S.D. Systems, Morrow, Pickles & Trout, etc.

PROCESSOR

280 Starter Kit Static RAM 16-64K 24 Bit addressing We are the sole UK Distributor for Integrand
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery | Mainframes and Disc Enclosures, available
8085/8088 CPU Back-up in nine models including Desk Top and Rack
Z80A CPU 4MHz (4 types) Memory Manager Mounting, with or without Frovision for Disc
Drives. All units totally enclosed, painted on

8086 |
m 1/0 BOARDS all external surfaces and complete with
power supply etc.

2716 EPROM (2 16K} 25/2P or 4S/2P or 3P/1S etc

2708/2716/2732 Programmer Q/SE&%DS/'? 8 (:fr 12 bit —
nterface

VIDEO BOARDS SOFTWARE

24x80 I/0 Drive MISCELLANEQOUS (B::/SNIA 1V&5 &yaplgtpkgh%iﬁg%zégéOL

24x80 Memary.lllapped Real Time Clocks 80, CIS-COBOL, PRO-PASCAL,

Graphics 512 x256 (B/W) - lor W t
DISK CONTROLLERS Colour Graphics 312290 Forth, MAC, ZSID, Disassembier, Wordstar,

; - Datastar, Ic, W .
Single Density 5" or 8 Maths Board AMD 9511 SS;:r:(;ﬂst;:g:? S mastes

Double Density DMA Extender Boards/Logic Probe K R
Floppy or hard Controllers Motherboards 7-20 slot Prices exclusive of VAT

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

=== i
Al of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie. 7
Write or phone for a catalogue - . . ‘v . .
Unit 14, 29 Willow Lane, Mitcham, Surre e Pp——— T =
' ' P SEEEY computer systems
e e e —

Telephone: 01-640 6931/2/3

® Circle No. 132
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_ATA THE PRICE BEATERS

(e Vistcale

® Latest packaging l’rll:ners
A Fresh new 48K Apple versions
VisicalC..coovviiiiiiiiiiiiiiiis £121 Unbeatable
on/ visitrend/PIot ..........oo.......... £1a9 Value!
Visidex ... oooiiiiiiiiiiiiiiiiiin,
Visifile.......... - . . p MX80T (Type 3)......£290
y (Whilg stocks last) Visischedule Hitachi 12" Green Screen MXBOF /T (Type 3)..£315
Monitors only £99 FREE MX100F /T (Type 3) £420
S’oﬁwam D. k . Anti-Glare Other prmFer prices on
is l)rnves Prtestan Lene application
PFS........ e 875 Apple disk drives at these es
EI;SNIIK:SDI(;:;.“ T ifgg incredible low prices! Parallel Printer Card. )
Data Factory 5 £199 Serial Printer Card.... ) ACCB.SS‘OﬂeS
Mathemagic ‘ T gss With Controller ...................... £270 PascalCard ..............c.cc.......... 5
G,aphmagic' Y Tt Without Controller.................£220 Digitek Colour Card........... NumericKeypad ....................... £75
Locksmitha.1 ... £65 280 System (New version) Joystick (TKC) ......... B
DosTool Kit. T e Apple 1] 80ColSystem (Videx) ............. Paddles...............c..c............
Apple Pascal £149 Soft Switch (Videx) ............... 5 CoolingFan....... G50 B L)
-~ ji~ - 200090000 s 128K, ... £1995 IOBASF 5% Disks ..................£20
Agglzwme:i-‘ e i 256K.................. b .£2495 16K RAMCard..........£48 ListingPaper.......................£18
e20ao5=0 i Secondary Disk Drive ...£240 LockingDisk BOX ..., £20
ngfl“m”-o ~£155 ProfileHardDisk ................£2095 128K RAMCard......£350 LockingDiskBox
ilmerge...... SEecaeIIS oo
X Please phone for comprehensive list. HCWIett PaCkard
Vlasac Orbit Accounting Modules:
Prices on application - Please 7470A Plotter
phone for list. IBM software

RS 232 or HPIB
IBM Pascal Compiler

1BM Cobol Compi'er T Interfaces
IBMFort.ranCompller 2580, T8 Outstandl‘ng Value

IBM Basic Compiler. ... @ £975
IBMMacroAssembler ...................

IBM PC 64K UK Spec -‘q‘ UCSDP- System Pascal...... : =

240v power supply £2749 ' UCSDP - System Pascal Compller

UCSDP-System Fortran 77...........£74 i::>5”1u5 1

Fortran Compiler 77 ....

CP/MC86..... I ACTSirius| 128K with 1.2 mbS/SDisks........ £2095
64K Memory Board. ... = Visicalc 256K ... s £ 15 ACT Sirius | 128K with 2.4mbD/SDisks ....... £2549
128K Memory Board... Supercalc ... - ACT Sirius | 128K with 1.2 mb D/S Disks
192K Memory Board............. Time Manager . g and 10mb Winchester .........................
256K Memory Board.. . . Volkswriter...... o 2\ External IOmb Winchester Hard DlSk
512K Memory Board................ Easywriter It. : 128K Additional Memory ......................
Baby Blue Wordstar... . 384K Additional Memory .........................

BigBIOeIR oo .. ... Mailmerge.................. :

‘ dBasez : . |
. Desktop Plan g .

Hard Disks Graph Magic. o

: Visitrend/PIOt ..o o CBasic86......................
5 mbWinchester ............... i . Victlor. . e | Level Il Cobol withforms2......

12mbWinchester ........................ . visifile F ) Microsoft Basic Compiler
20 mb Winchester (with tape backup) ..... Micro-finesse RNl . Microsoft Pascal Compiler.
Microsoft Fortran Compiler
Microsoft Cobol Compiler....
Al M.P.S.L. Business 1 CP/MProgrammers Kit
Mono Graphics Monitor................ Accounting Software in stock /L ::552 Eg;l"’rc::%‘r:n;mers =
ColourMonitor..................... at unbeatable prices, please » ackag

1 Graphix/ BlslgrafGra-p-ﬁ.lcs Pack .
Colour/GraphicsCard...... phone for list. ACT Pulsar Software at unbeatable prices
AsynchronousCommsCard..

P
rinter adapter <800 - _—
e T AWl (x commodore
COMPUTERS

Other Accessories

Lightpen....... Championship Black Jack
Microsoft adventure.....

details _;\ Deadline a3
/4/‘/\/\\h Zorks | tob(each) 4016 16K
4032 32K
Mlease add 1.5% to your order for UK delivery charge. ' % 8032 32K
Payment accepted by cash/bankers draft/building society 0@ i 8096 96K
cheque for immediate despatch. 0 Super Pet 3000
All goods are normally in stock, however. please confirm before Mall Order P
collecting. y
We are open from 9.30am to 5.00pm Mondays to Saturdays. We accept both Access - "
Credit of 30 days is available on official orders from PLCs, Hospitals and Barclaycard subject 2031 171KSingle D/ Drive
and educational establishments. subject to a 5% surcharge. to a 5% surcharge. 4040 343K Dual D/ Drive
Telephone orders are 8050950K Dual D/ Drive
Otherwise cheque with order. Please allow 10 days for cheque clearance. eicome on m“-l 8250 2 mb Duial D/ Drive
Export orders welcomel u1-833 0044(4 lines) 5 ] 9060 3 mb Hard Disk

9090 7.5 mb Hard Disk

ata systems T .
4, ALBION HOUSE, 1, BACK HILL LONDON EC1
01-833 0044(4 lines) Telex 25102 Albeta G ——
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DAMS OFFICE EQUIPMENT

No

Simply a Computer Dealer

VIC 20/COMMODORE 64
IEEE 488 CARTRIDGE

The DAMS IEEE is a simple, plug-in Cartridge interface which
slots into the back of your VIC/64 and links it to disk drives,
language packs, printers and other peripherals.

Run several VIC/64’s. from one disk drive.

£49.95 ..

{Price including VAT. £57.44).

This exciting new product from  up to 12" 13" to 20"

DAMS s the ancwerio eye tfgue. £ §) 95 £24 95+

{Pric VAT.
sbyyrr\l/%lc}ncl)?)éfag{%lrasﬂy encountered Sunaebz\cfor Commodore 4032, 8032. etc. 20 md hr]cr by vpcdd order.

All prices include postage and packing.

A high-quality light pen to make the , "
most of the vivid colour graphic displays g
on the VIC 20 or Commodore 64.

The DAMS light pen plugs straight
into your computer with no spec1al

interface needed. GORES ROAD,

KIRKBY INDUSTRIAL ESTATE,
KIRKBY, NEAR LIVERPOOL. L33 7UA.
TEL: 051-547 2741

" \”L

OR Light pen for PET 12” Screen -

£17.35 u: £19.95 .n:

(Price inc. VAT, £19.95) (Price inc. VAT, £22
Commodore 64 version available

VIC AID .iercsmen

VIC Aid is a chip which slots easily into the DAMS RAM'N ROM Board,
and offers two sets of Utilities in one for the keen programmer:
Programmers Tool Kit

Gives extra commands. Auto, Number, Help, Delete, Change, Trace,
Step, Light Pen, Break etc.

Machine Code Monitor

Gives Save, Memory, Display, Load, Verify etc. (similar to TIM on PET).

Slots into the DAMS RAM'N ROM board £19 9 5
L)

or similar. If similar please state type. (Price inc. VAT, £2294

VIC MON Commodore 64 version avmlable

Another fine product to enhance the machine - code capabilities of
the VIC. VICMON is the ultimate programming aid, incorporating:
Assembler, Dissassembler, Fill, Re-Locate, Identify, Printing, Display
Status Register, Display Memory with pause facility, Full Screen
Assembly Edit, Software re-set from loops, Single step with variable

o i £19.95 ...

Slots into the DAMS RAM'N ROM board
(Price inc. VAT. £22 94

or similar. f similar please state type.
VIC20 RAM'N ROM BOARD

Doubles the memory capacity of your basic VIC and gives you the
facility to fit extra functions (VIC AID, VIC MON etc). Comes complete

+ VAT.

on disk or cassette

with specially designed cover. £2 2 9 5
Technical leaflets available on request + VAT.
for all products. (s WL AR

CREDIT CARD TELEPHONE ORDERS
WELCOME (Normal Office Hours).

—— BN

Visit our new computer store, 30 Dale Street, Liverpool
for all your micro buys!

DEALER ENQUIRIES WELCOME
Send your business card, and receive our dealer

‘fact pack’ NOW!1

12 months parts & labour guarantee on all products.

I Please send me the following items

I I enclose cheque/P.O. OR please debit my:
‘ Access No.
Barclaycard No. _
Name
Address

(Prices inc. p.p)
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Tis 741598 40p | 7415240 14 I
74 SERIES 741586 18p | 741524 :: ,.lssw p
7406 18p | 740590  22p | 745242 sap | JEASEIS  100p
1407 18p | 741592 20p [ 74L5243  s6p | L3663 100p
7418 18p | 741893 22p | 2415284 86p | 3 1000
7417 18p | 744595 40p | 7415245 200 7:l 670 120p
7426 18p [ 741586 op | 7415251 _SOp| 7415882 300p
o7 90p | 748107 20p | 7415253 30p | J4LSEs4 3000
74100 s0p | 7Lsios 7o | 7ais2s6 1500 L 20,
T 2 P | 2415257 LSRN 74S SERIES
Tz ;:: 74L5113  20p | 7415258  Mp | 74500 30p
A B50p | 741511 2p | 7415259 55p | 74502 J0p
24159 750 ;“5122 28p | 74L5260 22p | 74504 0p
74182 e ’:LS:?J Mo | 7415266 20p | 74505 60p
74184 Poifs 15124 %0p | 7415273 $6p | 74508 60p
241854 20, 74L8125 28p | 7415279 30p | 74S10 40p
P | 7415126 28p | 7415280 100, | 74511 50
74LS SERIES 2415132 34p | 7415283 40p | 74520 wg
14{800 11p | 7415133 26p | 7415293 «0p | 74530 40p
74L801 1p | 7415136 Z8p | 7415295 90p | 74532 70
740802 11p | 7418138 27p | 7415208 900 | 74537 sép
740803 129 | 7415139 27p | 7418299 180p | 74538 708
740504 12p | 795148 70p | 7415321 150 | 73554 J00
TALS0S 12p | 74LS147  100p | 7415323  160p | 74574 750
741508 12p | 1451 T8p | 7415324 180p | 74585 450p
140509 12p | J4LS1%) 0p | 7415348 80p | 74586 1800
24(S10 13p 7405153 40p | 7415352 80p | 745112 90p
740511 13p | 24LS154 80p | 7415353 80p | 745113 90p
740812 13p | 74L51%5 30p | 7415356 £50p | 745114 [
741513 18p | 7415 3o | 7415363  140p | 245124 300,
741514 28p | 73LS187 26p | 7415364  140p | 245132 |1o:
4815 12p | 74LS158 20p | 7415365 30p | 745133 60p
74L520 13p | 7415160 3o | 7415367 30p | 745138 120p
241521 13p | 74LS161 3% | 74LS368 30p | 745133 1200
241522 13p | 245162 %p | 7415373  65p ( 745151  250p
41626 14p | 2415163 38p | 7418374 86p | 745187 260p
741527 13p | 7415104 &p | 7415375 70p | 145163 300
740528 14p | 74LS165 S0P | 7415377 10p | 745174 2509
741530 13p | 74L5166 60p | 7215376 450 [ 745175 n%sop
741532 13p | 2418120 700 | 7415390  4bo | 7as194
740533 14p | 7008173 $5p | 7415393 48p | 45194 S0
41537 14p | 7415174 ap [ 7415395 908 | 745090 S39n
241538 14p { 74L5175 40p | 7415399  180p 74‘5 228 Jé’ 3
741542 30p | 74518 90p | 7415845  100p | 3, TR
741547 3p | 2405183 120p | 7aissa0  mop | 15328, 3%
741548 48p { 7415190 38p | 7415541 80¢c las2 300p
741851 18 | 74L5191 30 | 7ause10  £19 | reses o0
740555 vep | 745192 36p | juise26  150p | Jesie)
TWSH e | MUS193  38p | yaiSecs 1505 | 4sys  sser
. 1 I
e 10 | 2ais10s  38p 7as6a0  100p | MS374  e0op
740876 100 2405196 450 4LShd1 100p 748471 650p
741583 36p [ 705197 enp | J4L3042  100p | 745571 6200
741585 50 | 7415221 b 643 100p | 745573 g00p
VOLTAGE REGULA TORS
FIXED PLASTIC
1A +ve ve LM309K 140p 78HOSKC 550,
5V 7805 40p 7905 45p | M317K zsas 7aGU51c zoos
12v 7812 40p 7912 45p | M323K 450p 79GUIC 225p
15V 7815 40p 7915 45p | M337T 225p 79HGKC 700p
18V 7818 40p 7919 45p | M723N 30p ICL7660 200p
24V 7824 40p 7924 45p TL494 300p TL497 300p
SV 100mA 78L05 30p 79L0550p 78540 225p LM305AH 250p
12V 100mA 78L1230p 79L1250p 78HGKC 600p LM312T  100p
15V 100mA 78L15 30p 79L15 50p LM350T  350p

FD Interface £70
Single Drive 5}
Dual Drive 53"

SINGLE:
DUAL:

Please phone

[BJB]C|

MICRO COMPUTER

OFFICIAL DEALER
BBC Model B £399incl VAT Carr £8

Model A to Model B upgrade kit £50

Fitting charge £15

Partial Upgrades also available
BBC FLOPPY DISC DRIVES

Installation £20
100K £235 + £6 carr
800K £799 + £8 carr

BBC COMPATIBLE DRIVES

These are drives with TEAC FD50 mechanism and are
complete with power supply.

100K £190 200K £260 400K £340
200K £360 400K £490 800K £610

DRIVE CABLES: SINGLE £8 DUAL £12
ACORN WORD PROCESSOR 'VIEW’ £62
SECOND PROCESSOR 6502 £170
SECOND PROCESSOR 280 £290
TELETEXT ADAPTOR £195; PRESTEL ADAPTOR £90

Full Range of Connectors in Stock
to check availability of items

COMPUTER COMPONENTS

1802CE 650p BIEMerE: B
2650A £92 2101A 400p
6502 350p 210121 120p
65024 500p 21078 500p
6800 225p 2111A 300p
6802 250p 211420 100p
68809 £12 2147 450p
6809 650p 40273 300p
6809E €12 4116 i5 129
68809 £12 411620 1000
8035 350p 41183 500p
8039 €3 41184 4500
6080A 250p 4164 2 €5
BOBSA 450p 4164 15(TI1 €4
RNRRA £99 4416 15(Th_ £6
8748 £18 4816AP3  280p
INSBO60 £11 5101 210p
;ansasao go 5516 750p
4
6116P 3 420p
280 290p
Ba0A i 6514 45  550p
Z80B £12 l;g;g ::g::
€8
Woses £z 245189 225p
T™S1601 12 24$201 3500
280D £9
ROM & PROM
SUPPORT 748188 3250
T | o
3242 80 225p
3245 Sop | 755387 sop
6520 280p 745471 é50p
L I 4
p
S g | s e
6821 100p 745571 650p
745573 900,
68821 220p o
e e | CETT—
68840 6505 e’
6450 Nop 2708 250p
68850 280p 2216 250p
6852 250p 2564 £7
6854 £7 2516 250p
6875 500p 2532 3750
8154 950p 27323 7000
B155 3I50p 273235 425p
8156 350p 273245 375p
8205 225p 2716 350 €5
8212 110p 2732 350 600
8216 100p
g;;; 2‘209 BAULD RATE
Op . .
Gibe 2700 GEMERATORS
8243 280p | COMB116 £7
8250 850p 74MC14411675p
8251 250p 47028 750p
g;sa 390p
%
8256 €36 DARLS
g;gg g: AY31015P 300p
AY51013P 300p
8271 €36 IM6402 450p
8279 440p TR1602 300p
8284 350n | COMB017  300p
8288 €11
87554 £15
93024 300
280PIO 250p 6MHIUHF  375p
ZB0APIO  280p 8MHz UHF 4500
%eocr‘c 250p
80ACTC  280p INTERFACE iC. ]
A s [INTERFACE iC
ZBOADMA . £10 ADS58CJ 7:53
2B0AS10.0 12 £9 ADS61.J 2
Z80SI012  £9 7581 1150p

AM25S10  3s50p
AM26LS252t €
AM26LS32 125p
COMB116 1]
DAC80 €28
DM8131 275p
DPB304 250p
DS8831 140p
DS8832 250p
DS8833 225p
DS8835 200p
DS8836 150p
LF13201 450p
MC1488 55p
MC1489 S5p
MC14411  675p
MC3486 500p
MC3418  950p
MC3446 300p
MC3480 850p
MC3486 500p
MC3487  300p
MC4024  325p
MC4044 325p
MMSB174  800p
ULN2003A  7Sp
ULN2004A  75p
75107 990
75110 9
76112 160p
7511415  160p
75150P 120p
75182 30p
7536163  150p
75365 150p
15451 2 72p
75491 2 65p
B1LS95 96 80p
81L597 98 80p
8726 28 120p
8795 96 30p
9602 220p
9637AP 160p
ZN42SE8  350p
2ZN426EB  350p
ZNA27EB  650p
CRT
CONTROLLER
COMS5027 t18
COMS037 £1g
SFF93634 £8
T™MS9927 £18
6545 950p
684 650
6847 650p
9365 £60
TMSg918 €60
TMS9929 f£20
EFI366 £48
a 200p
3276BkHz  100p
100kH2 250p
200kM2 280p
10MHz 290p
1008MHz  275p
18432MHz 210p
2 0OMHz 225¢

2 4570MH; 280p

GBMH, 150p
35795MH; 100p
3 686MHz  300p
4 00MH: 150p
4 194MH:;  200p
4 43MH, 110p
S 00MHz 175p
5 068MH: 210p
6 OMM. 150p
6 144MH;  150p
7 0MHz 150p
7 168MH;  175p
8 86MH2 175p
10 00MH;  175p
10 7MH2 150p
12 00MH:  150p
14 318MH;  150p
16 00MH:  200p
18 00MHz  200p
18 432MH: 150p
19 368MH:  150p
20 00OMH: 200p
24MHz £3
26 690MHz  150p
27 145MH:  200p
38 667MHz  175p
48 00MHz  175p
55 5SMHz 400p
116MH, 300p
Kt YBOARD
ENCOOLER
AYS 2376 700p
74C922 420p
74C923 450p

CHARACTER
Gt NERATOR

RO-3-2513U 750p

RO-3.-2513L €7
745262 €10
SC CONTROL
FD1771 £20
FD1791 £22
FD1793 £23
FD1795 £28
FD1797 £28
FD2793 £42
FD2797 £42
WD1691 £15
wD2143 550p
82N £26
8272 £20
TELETEXT
DECODER IC>
SAAS020  600p
SAA5030 £9
SAAS5041 £16
SAAS050 £9
TEXTOOL

2IF SOCKETS

24 pin 500p
28 pin 800p
40 pin £10

CONNECTOR SYSTEMS

24" cabie with 25 way O Conn
Male 550p Female §00p
24" Cable witty DIP Hraders

4pn 16pin  Z4pn  40wpin
Single 145, 165 2401 3BOp
Double 210p 230 345 540p
Cable with Sochets
20way 26way 34wiy 40way
Single 24" 185p 210p  2/0p  300p
Double 18°270p 385 400n 5400

10 CONNECTORS
1SPEED BLOC 1YPEI

Ang. Recep- Edge

St.Pin  Pin  ticlas Conn.

10 way 90p 90p 85p 200p
20 way 145p 160p 125p  240p
26 way 175p 190p 150p 300p
34 way 200p 215p 180p  380p
40 way 220p 230p 190p 550p
50 way 235p 260p 200p 600p

AMPHENOL CONNECTORS

36 way plug socken £5.50
24 way plug socket £5.50

Avaiable in IDC or Soidar version

EUROCONNECTORS

DINAIE17 21 way 180p 180p
DINA1617 31 wiy 200p 200p
DIN41612 2 - 37 way
Straght pins 290p 330p
2 - 32 way Any pin 3250 400p
2 - 32 way wre wiab 3250 375p
3732 way St iy 250p 400p
3.32 way Angled piny 350p
10C Cannectar A - B 475p
10C Connector A - C 5250
32 way U Connecter E15
iplease spendy a - b ot a
MIN D CONNECTORS
MALE
No. of ways 9 15 25 3?7
Solder 95p 135p 180p 250p
Angled |60£ 230p 210p 425p
FEMALE
Solder 110p 160p 210p 350p
Angled 175p 240p 275p S00p
Houod 100p 100p 100p 130p
{Top or Side Entry}
EDGE CONNECTORS
0V 0.156
2x18 way —_ 140p
2x22 way 200p 250p
2x23 way 200p -
2x25 way 225p 300p
1x43 way 260p
2x43 way 395p
1x77 way 700p

14pin 16pin 24pin 40pin
Solder type 40p 50p £1 £2
1DC type 120p 140p £2 £2.25

RIBBON CABLE {Grey)
Price:meter
10 way 50p

26 way 120
14 way 60p ¥ 1800

24 way 115p 64 way 370p

DIL SWITCHES

4 way 70p 8 way 90p
6 way 80p 10 way 100p

o A
LOW PROFILE DIL SOCKETS BY
TEXAS

9p 18pin 16p 24 pin 24p
10p 20 pin 18p 28pin 26p
11p 22 pin 22p 40 pin 30p

8 pin
14 pin
16 pin

WIRE WRAP SOCKETS BY TEXAS

.8 pin 25p 18 pin SOp 24 pin 70p
14 pin 35p 20 pin 60p 28 pin 80p
16 pin 40p 22 pin 65p 40 pin 100p.

PRINTERS

EPSON RX80 and FX80
RX80 100CPS 80 cols
Tractor Feed £298
FX80 160CPS 80 cols F
& T Feed £438
(Carriage £8/Unit)

NEC PC 8023 BE-C

100 CPS, 80 cols Logic
Seeking, Bidirectional,
Forward and Reverse
Line Feed, Proportional
Spacing, Auto Underline,
Hi-Res and Block
Graphics. Greek Char.
Set. Only £320 + carr.
£8.00.

SEIKOSHA GP 100A €0
cols 30CPS Full ASCII &
Graphics
Paper Now only £180 +

£6.00 carr.

10

Wide
Ask for

details on GP 250A.

SPECIAL OFFE

1-24 25-99
2114-200nS 80p 75p
2716 (+5V}  250p 225p
2532 350p 335p
4116-2 80p 75p
4164-2 460p 435p
6116P-3 350p 335p

MONITORS
MICROVITEC 1431 14"
Colour Monitor £249 +
£8 Carr.

KAGA 12" Colour
Monitor RGB £255 + £8
carr.

SANYO 12°° Hi-Res

Green Monitor £99 + £6
Carr.

UV ERASERS

UVIB up to 6 Eproms £47.50
UV140 up to 14 Eproms

T

SOFTY Il INTELLIGENT PROGRAMMER
The system micro processor development system
for Engineers and Hobbyists. You can develop pro-
grams, debug, verify and commit to EPROMS or
use in host computer by using softy as a
romulator. Powerful editing facilities permit bytes,
blocks of bytes changed, deleted or inserted and
memory contents can be observed on ordinary TV.
Accepts most + 5v Eproms. Softy H complete
with PSU, TV Lead and Romulator lead £169.

JCHNOMATIC

MICROTIMER

6502 Based Programmable clock timer with

* 224 switching times/week cycle
* 24 hour 7 day timer

* 4 independent switch outputs directly interfacing to fhyristor

triacs.

» edigit 7 seg. display to indicate real time. ON/OFF and Reset times.
* Qutput to drive day of week switch and status LEDS.

Full details on request. Price for kit £567.00.

£61.50
UVIT with Timer £60.00
UV141 with Timer £78.00

(Carr £2/eraser)
All erasers are fitted with
mains switches and safety
interlocks.

ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL’s, CMOS and LINEAR IC’s
FOR DETAILED PRICE LIST PLEASE SEND S.A.E.

| )

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 (1)
SHOPS AT: 17 BURNLEY ROAD, LONDON NWI0
(Tel: 01-452 1500, 01-450 6597. Telex: 922800
305 EDGWARE ROAD, LONDON W2

52

PLEASE ADD 40p p&p & 15% VAT

(Export: no VAT, p&p at Cosl)

Orders from Government Depts. & Colleges etc. welcome

==

Detailed Price Fiston request
stowk items are normally by return of post
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Condor

SERIES 20

The Relational Detek
8 and 16 - bit microc

atd

; _ derstood documentation. —:E
o

? 1nterested‘9

Call or write to;the: rﬁam u. K Dlstnhutq

M.O.M. Systems Ltd.
79-81 High Street,

West Malling, Kent,
ME19 6NA
Tel: 0732 848222

Telex: 957506
® Circle No. 137



BOARDS
FOR THE IBM PC

HALF MEGABYTE MEMORY
EXPANSION BOARD COMES
WITH J FORMAT £695.00

Also available

MEGA PLUS * Super spool included (print
° 64K — 512K Parity Memory spooler prog}
. § - = { ¢ Clock Caiendar (Std) * Split memory addressing
et ) 2 ] = Y * IBM Compatibie Async Port COMBO PLUS

g — 1 (Std) * 64K — 256K Parity Memory
....... 3 * IBM Compatibie. Async Port * Clock Calendar (Std)
- 9 2 (Opt) * IBM Compatibie Async Port

. * IBM Compatible Printer Port (Ort)

; {Opt) * |BM Compatible Printer Port
* 512K with Mega Pak Option  * Super Drive included

* Super drive included (disc * Super Spool

emulator Prog)

Dealer enquiries

welcome Software
Full range of C/PM and MSDOS Soft-
Dysan ware available for IBM PC Sirius and
Diskettes most other Micros.

| ran Of e \WordStar £195 o Mail Merge £ 75
fU| = ge_ e Spell Star £130 e Super Calc £175
an disks available «conicem  £250 e« DBasell £375

e Auto Code £120 e Milestone £195

Call for Full Price List.

Full range of CDC drives
from 250K to 1MByte
sub systems/Bare drives
Winchester available.
BBC, NASCOM,
GEMINI, TANDY, VIDEO
GENIE AND MANY
MORE.

DISK DRIVES
250K-IMB

Printer switches
RS 232 cont-para
multiple printer switches

1

54 * | .
(M MICROWARE 8137283

LONDON LTD. 67 HOLLOWAY ROAD, LONDON N19



We can upgrade
your |IBM PC to Dual |
Disk Drive, 640K or 1.2MB

Hard Disks also available.

NEW COLOUR MONITOR
for the IBM PC

T

vz , ; * Styled for IBM PC
ER T eRr e B \ :
ﬁé SR S j% * 80 x 26.D|splay |
e i) * 690 Horizontal Resolution

* NEC 0.31Tmm dot Pitch CRT

SSBORNE 1

FREE WITH EVERY MACHINE
Monitor, 10 Discs, CPM, Super Calc,
WordStar and Mail Merge.

ACT
SIUs 1

CALL FOR
CASH AND
CARRY
PRICES

From 320K to 15MByte available

(T MICROWARE §i373 &%

LONDON LTD. 67 HOLLOWAY ROAD, LONDON N19

Z80 Card and full
range of software available

® Circle No. 213



THE EPSON QX-10 FROM TRANSAM

@ Multi-font Basic, supports 16
character Fonts on screen

@ 192k Ram expandable to 256k
supplied as standard

® Clock and calendar with
battery back-up

® New slimline disc drives
® Unique split screen facility
® Unique price

£1735...

56

Incredible graphics
with

16:1

yA010)\Y

facilities built in.
640 x 400 pixels.

A FULLY INTEGRATED DESKTOP MICROCOMPUTER SYSTEM.

The QX-10. A fully Integrated Desktop
Microcomputer system that takes the hard
work out of using software. An incredible
new member of the Epson family,
emphasising cost effective computing on
your desk. The QX-10 gives you a lot more
for your money.

Lightweight, Z80A CPU, VDU and Key-
board units in modern functional design.

Very easy to use - specially for the first
time operator.

More Power for your money. 192k up-
gradable to 256k RAM. Incredible graphics
capability with zoom facility, RS-232C and
parallel interfaces and multi-font BASIC as
standard. Compare that with systems costing
twice the price.

Add-on power. Simply slot in up to 5
optional interface cards for the following
facilities:-

Cassette Omninet
Bar code reader Universal interface card
Joysticks for developing your own

Sound generator  interfaces

80 col. x 25 lines screen with full bit
image control, 640 x 400 resolution for
greater definition. 16:1 zoom and special
effects as well as unique split screen facility
allowing different typestyles and graphics to
be shown together for educational
applications.

TCL SOFTWARE - the software division
of Transam, offer complete CP/M software
support for the QX-10 and a professional
software service to guide you through all the
available options.

Combining the resources of Transams
experience with CP/M Based systems and
software with Epson innovation and
reliability means we can offer you your best
buy in 1983.

The QX-10 personally packaged by Transam.

THE HUMAN COMPATIBLE
MICRO

We also stock the new range of Epson RX and FX printers.

Please send me further information on the QX-10 and software
products by return. |

Name - L
Company =
Address _

Py

Interest

Tel. Orders Accepted on VISA and ACCESS.
or visit our London Showroom.

alnl

MICROSYSTEMS LIMITED

59/61 Theobalds Road, London WCI.
Telephone: 01-405 5240/2113

PRACTICAL COMPUTING May 1983



WITH TOTAL SUPPORT FROM

TCL SOFTWARE

TCL Software, a division of Transam, offers
one of the most comprehensive ranges of
CP/M based software. We support most of
the popular microcomputers available which
gives us the strength, in depth, to identify
the best.

We offer the professional system solution.
Send for our comprehensive systems and
software products guide.

THE EPSON HX20 /f t
PORTABLE
COMPUTER
FROM

TRANSAM

As a stand alone portable or linked to your

CP/M based computer, the HX-20 takes

computing a step further. Unlimited horizons

on a limited budget.

Transams portable computer centre offers

a wide choice of portable equipment and
software. The HX-20 has taken pride of
place.

_ INTELLIGENT TERMINAL
EMULATION AND TEXT EDITOR.

New from Transam, the software (in ROM)
allows your HX-20 to interface with any

computer and act as a terminal to transmit
and receive with ‘off line' editing. Full screen

editor for text preparation.

Plug in ROM and documentation £45.00 plus VAT,

Sendata acoustic coupler £220.00 plus VAT.

PRACTICAL COMPUTING May 1983

GENERAL OFFICE Survey Analysis
Wordprocessing Mathematical
Card index Estate Agents
Databases Authoring
Mailing Time Tabling
Reports OTHER LANGUAGES
BUSINESS TCL Pascal
Accounting C Compiler
Payroll CIS Cobol
Stock Control Cobol 80
Job Costing Comal
Bookkeeping Forth
Financial Modelling Fortran
Time Recording
PROFESSIONAL  DEVELOPMENT
Scientific AND UTILITY
Statistics PROGRAMS
Planning

_‘_‘_b =

‘--_.,_‘_‘

A computer small enough to fit into a briefcase yet with a
full size typewriter keyboard, LCD virtual screen, printer
and microcassette facility actually built in. High speed
serial communication with other computers plus the Epson
reliability - a world beater.

CODE PRICE
HX20UA Portable Micro Unit with

Operating Manual £402.00

Vinyl Case £9.00
HX20MC-SA Microcassette Drive £75.00
HX20EU-SA Expansion Unit £80.00
HOOBR-JA  Bar Code Reader £82.00
HX20RC-SA ROM Cartridge £45.00
HOOAAU Spare Mains Adapter £8.50
SHX700 Sendata Acoustic Coupler £220.00
CAB 702 External Cassette Cable £5.70
CAB 705 Acoustic Coupler Cable £15.00
CAB 714 Terminal Printer Cable %£15.00
CAB 716 Local Network Cable HX20/HX20 £15.00
CAB 717 Serial Interface Cable £15.00
THXO0!1 Parallel Interface Unit £85.00
HOORP Paper Rolls (5) £2.60
HOOCR-RA  Printer Ribbons £2.20
MC-TAPES Microcassette Tapes £1.60

® Circle No. 139
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H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Cataiogue.

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

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

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

Get full service We give the crucial dimension

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

That includes:

@ An update service for software and documentation.

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

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

WHEN IT COMES
TO MICROCO!
SOFT WARE
WE WROTE
THE BOOK | _.

T

&sso80ar
C

CAMLé‘gLEEs

Get It now Lifeboat
now serves tens of thousands
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

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

I.ifeboalﬁ sociates

World’s fore ware source

| PO Box 125,London WC2H 9LU or.call 01-836 9028
O Please send me afree lifeboat catalogue.
Namg
Title
Company
| Address

Copyright © 1981, by Lifeboat Associates.
P e e e e

Postcode

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

USA Lifeboat Associates 1651 Third Ave, New York NY 10028 Te! [212) 860-0300 Telex 640693 (LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {L8JTYO] ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG]
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 {MICO CH) W GERMANY Intersoft GmbH Schiossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 [ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulie 92600 Asnieres France Tel 1-733-08-04

Telex 250303 {PUBLIC X PARIS)
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'BASE e

RELATIONAL
DATABASE
SYSTEM

FOR MICROCOMPUTERS
® TRAINING

— 3 day ‘on-site’ or ‘in-house’ courses

® CONSULTANCY

— to advise you how to use dBASE I

® PROGRAMMING

— We will write your dBASE Il application
program for you

\shton-late

for further details, contact:
BARRY MARSHALL-JOHNSON
LANTECH Information Systems Ltd.
55 Peascod St., WINDSOR, Berks.

Tel: WINDSOR 58182

Information Systems

® Circle'No. 294

—[LANTTECH] |—

We offer a full range of 8 bit and 16 bit

MICROCOMPUTERS

TO SOLVE THE PROBLEMS OF THE SMALL OR MEDIUM BUSINESS

Contact us for a demonstration particularly if
you are in

AVON
GLOS., WILTSHIRE
SOMERSET

your business grows and changes.

To see how we can help you write, telephone or use the coupon.

ADVANCED TECHNOLOGY LTD (PRC)

UNIT 16, PUCKLECHURCH TRADING ESTATE,
PUCKLECHURCH, BRISTOL, AVON.

TEL: ABSON (027582) 4118

OUR MICROS INCLUDE TOSHIBA, LOGICA, SHELTON SIG/NET AND SANYQ

To solve the problems of small and medium businesses our applications
include: SALES INVOICING, SALES PURCHASE AND NOMINAL
LEDGERS, FINANCIAL PLANNING, PAYROLL, COSTING STOCK
CONTROL AND WORD PROVESSING, PLUS DEDICATED
APPLICATIONS FOR TRADES AND PROFESSIONS. We use a solution
orientated approach. We will give your system room to grow and adapt as

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

. Ai0BRE N
Xy
114174
- ‘
o :
QUR SIOCK OF
@ RIBBONS IS VAST.
@ RS A0 FASTDELVERY
ANYWHERE IN THE UK OR IRELAND EITHER,
K TELERHONE 0934 45397

®
(

MACHINES
)}

12 /14 1 s e T WAL TN L £l
o A LN GESOENT, WINTEOTOKE ROAD,

WESTON-SUAER- MARE Avo 8S24-ID |
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WATFORD ELECTRONICS

ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:

33 (PC) Cardiff Road, Watford, Herts, England
Tel Watford (0923) 40588. Telex: 8956095

Computer
IC's

1702 350
1802CP
2114L-200n
2147-3
2632-460n

2

3 B
4816A 100nS
101 22

6118 150nS
6116L 120n5
6117100n
6167-6
6502A
6502CPU

6504 250

6522V|A
6530 RRIOT
6532 RIOT
6545 CRTC
6551 ACIA

9602
AM26LS31C
AM26LS32A
AY310156
AY 31096
AY31270

1431818 170

60

specially
designed 4K
Ultimate
Monitor IC
for UK101 &
Superboard

Onlv £10.

DS369tN
DS8BLS120N

INS8154N
MC1488
MC 1489
MC14411

RO32513L
RO 32513V
SFF96364E
SPO256AL2
TM527163
TM54164 15
TMS4500
TMS5100
TMS8011
TMS54416
TMS9927
TMS9929
TMS4532
TMS9995
ULN2003
UPD7002
Z8CPU2.5
IBOACPU

ZBOCTC
Z80ACTC
Z80DART
ZBOADART

ZNA234E

748S Series

74500
74802
74503
74508

Speed
block
type

10 way
16 way
20 way
26 way
34 way
40 way
50 way

' 751078

98
75110 90
76150/54
75182/3
75118/9
7532
76450
7845172
75454
75491/2
748112

TTL74

IDC CONNECTORS

PCB Plug
with latch
Strt Angle
Pins  Pins

90p 99p
130p 150p
145p 166p
175p 200p
205p 236p
220p 250p
235p 270p

VAT

CASH/CHEQUE/P.0.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES-WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise.
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

FQ QUANTITY

I characters,
interface, all controlled by a Z80A |

available. Call in for a demonstration.

Microcomputer that uses the
Ultrafast FORTH. Has BK ROM 3K
RAM, 32 x 24 display. User definable
timer fast cassette

CPU.
Only: £78

16K and 48K RAM versions now

1
@12 Months Warranty on DRIVES

S/sided 100K £180
®(CS-50A Twin Cased 40 track
S/sided 200K £350
®CS-50E Single Cased B8O track
S/sided 200K £250
® CD50€E Twin Cased with PSU, 80 track,
531" S/S 400K £475
®CSBOF — Smgle Cased with PSU BO
track, 51* D/S 400K
0 CDEOF Twin Cased with PSU, 80 track
£599

" D/S BOOK
OMITSUBISHI SLIM LINE: Uncased.
Double slded, Double Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track access time 3mSec  £225
® SINGLE MITSUBISHI Slim Line, Cased
with own PSU. 1 Megabyte £299
@ TWIN MITSUBISHI Slim Line, Cased
with own PSU. 2 Megabytes £575
® Drive Cable for BBC: Single £8; Double
£12
@ 10 Verbatim Diskettes 5}~ DSSSD (5
yrs warr)
- ® VERBATIM DISKETTES (5 yrs
warranty) 10x 51" SSD £20; DSDD £30
10x 8" SSDD £28.
N.B. Carriage is extra.

R Py NE WATF
FLOPPY DISC DRIVES ré-m‘_l

0923) 40588

SPECIAL OFFER

25+

275p
290p
395p
80p
360p

2532

2732

2764
4116-200n
6116

300p
320p
450p

85p
390p

® TEAC CS-50A Single Cased 40 track |.

Just ‘phone your order
through, we do the
rest.

Bos imwarth dooss

ULTIMUM

WATFORD's own most
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, UK101, VIDEO GENIE,
ZX81, etc.

Low cost, high spec. As published in
Practical Electronics starting from
November 1982 issue. Send SAE for
details.

versatife

NEC PC8023-C

Bi-directional, 80 column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed, proportional
spacing, true descenders, 2K buffer. at a-
qnveaway D"C

Only: £320 (carr. £7)

SEIKOSHA GP100A

BBC MICRO
& UPGRADE KITS

Upgrade your BBC Micro with our Upgrade &
Kits and save yourself £sss...

® Model A £299 (incl. VAT)
@ ModelB £399/incl, VAT)

@ 16K Memory (8 X 4816AP- I(](JnS) BBCI
00
£8 20

£12.00
£41.00

@ Printer User I/0 Port BBC2

@ Complete Printer Cable 36"

@ Disc Interface Kit BBC3

@ Analogue I/0 Kit BBC4

@ Serial I/0 Kit BBCS

@ Expansion Bus Kit BBC6

@ Model A to Model B Upgrade
Kit £45.00

® Joysticks for BBC (per pair) . £12

@® Complete range of Connectors &
Cables available. Send SAE for list

We specialise in BBC Peripherals,

Software and Accessories. Just

phone us for your requirements.

Ways
Female
Card Edge
Connectors

Female
Header
Socket

120p
-p
195p
240p
320p
340p
395p

Length 14
24"

120
24"
36"

24" 20w

145p
Double Ended Leads

67 185p
198p
210p
230p

1 end 1600
2end 290p

JUMPER LEADS Ribbon Cable
Assembly DIL Plug |Headers}

Singie Ended Lead 24 Lo

pin 2
185p

250p

IDC female vece;lacle |umpev Iead:
4way 4way

2609 300p

480p 525p

Bway
200p
370p

pin
240p

300p
315p
345p
375p

14 pin
16 pin
24 pin
40 pin

DIL SOCKETS

Low
Prot
8p
10p
10p
16p
16p
25p
b
30p

40pin
3250

465p
490p
540p
596p

Bpin
14pin
16pin
18pin
20pin
22pin
24pin
28pin
40pin

24way IEEE

Parailel

24way
28way
40way

Price
includes
FREE 500 Sheets

‘Unihammer Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £175 (E£7 car.
SEIKOSHA GP250X Only: £235 (£7 carr.)

EPSON

PRINTERS
price includes
FREE 500 sheets of paper
FX80FT/3 10
Tractor/Fiction Feed, 160
CPS, bidirectional, logic
seeking, 9 x 9 matrix, hi-res
bit image, normal & ltalic &
Elite Char. Super &
subscript, Proportional
spacing. £399 (£7 carr)
MX100FT/3 136 columns, 15"
carriage, plus all the facilities of
MX8O0FT/3.

Only: £425 (carr. £7)

Price includes
SOFTY-2 FREE 2532

Softy is an intelligent EPROM Programmer
& Emulator. Has Memory Map, TV
Display, R§232 & Centronics |/P & O/P.
Copies, Emulates and Programs
EPROMS. RS232 & Centronic routines

RIBBON CASLE
Gray

DIL PLUGS {Headers}
Solder

AMPHENOL PLUGS

36way Centronics

2IF O1L SOCKETS

ACCESSORIES

TEX EPROM ERASER. Erasesup 10 32
ICsin 15-30 min. £33
TEX EPROM ERASER with incor-
porated Safety Switch £38
Electronic Timer Solid state. Con’
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
Tex Eprom Eraser including the Elec-
tronic timer. £44
Spare UV lamp bulbs £9
Power supply regulated, overload pro-
tection varlable: 5V to 15V @ HA £38
Multirai[ psu kit including Case. Oui-
put: +5V,5A; «12V, +25V, -5V,
-12V (1 1A, Only £39 (p&p 95p)
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12Cassettesin Library Cases  40p
8 Fan fold paper (1000 sheets) £7
9! Fan fold paper (1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 350p
UHF Modulator 8MH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections)
including 10xC12 Computer Cassettes
and Labels £6.00

® 20 o

standard. Includes PSU. Price: £169

Colour

® ZENITH 12" Hi-Res,
Monitor. 40/80 column
switch. Attractively finished

Price per Foot

and V.H. Sync. Attractive
Cabinet.

® SANYO Connecting Cable
® MICROVITEC 1431.
Colour Menitor. RGB Input.

(DCy included

VIDEO MONITORS

® SANYO 3125 Colour, 14” RGB

EDGE CONNECTORS

.156°
TWO ROWS
2 x 18way
2x22way
2 x 23way
2x 25way
2x 28way
2x 30way
2x 36way
2 x 40way
2x43way

Green
select

£80 145p
200p
Metal
£199

14"
Cable
£250

15p
95p
100p

Female

560p
550p

DIN41617
31lway
41612 A-8
2, 32way
41612 A-C
2»32way
41612 A B ©
3, I2way

170p

575p
850p
97%p

EURO (DIN) CONNECTORS
Male

Stet. Angle  Stet. Angle
Pins Pins Pins Pins

275p 320p 220p 285p
295p 340p 240p 300p
360p 385p 260p 395p

D CONNECTORS: Miniature

Male

15way 25way 37wav
110p 50
210p

130p

Sway

80p
160p
120p

Solder
Angle

175p | Pins

Solder

Angle

Pins

Covers 100p 95p 110p

IDC 25way ‘D’ plug 385p Skt 450p

® Circle No. 143
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H+L | COMPUTERWIARE
SCOOP PURCHASE!

Special offer price for a very limited number of fabulous
Pasca 640 Microcomputers 64K, Z80A, C/PM2.2, TWIN
8” drives, 12" CRT.

Full keyboard plus enhancements. Serial and parallel output
ports & modem. Stand alone system for business use, giving
wordprocessor & financial modelling.
@ £1250 an incredible price!!

o o

FULL RANGE OF PRINTERS
NEW EPSON FX80 £408 NEW EPSON RX80 £277
SMITH CORONA TPI DAISYWHEEL Special Offer £445

TEAC DRIVES * MONITORS * PRINTER BUFFERS

\\5@

New range of computer furniture available. Send for colour

brochure. Excellent qual;tr\\/c.j ROef:fiilzi:set.ic prices. Suitable Home FE/@ MD %TDEUV&YWHE@IM
THE UK AND IRELAND. WE.CAN SUAFLY EITHER, |
DIRECTLY O THROUGH O DEAHR

Apple lle 64K in stock. Complete business starter systems
on offer. Ask for our new package deal from £1850,
configured to suit your requirements.

FULL RANGE APPLE SOFTWARE AND HARDWARE
BARGAINS FOR EVERYONE.

Carriage — Pasca £25 — Others £8 add VAT to totals
Prepaid orders or Access
Educational and Govt. Orders
Full price lists and brochures on request.

P.0. BOX 34, CHEADLE, CHESHIRE SK8 4PT
Tel. 061-428 2014
@ Circle No. 144

MAIL ORDER DISCOUNTS

IBM PC ADD ONS S$100 SYSTEMS
*Memory Boards with built in *8086 16 Bit CPU 8MHZ System
options. — 256K RAM — 2.4MB Floppy
Disks — 1 Serial Port 2 Paralilel
POrts......cooooviiiiiiiiiiiiin 3570
K. . *Fully Expandable — Tailored to
Options Available your requirements.
*Paralle] Printer Port *S100 Expansion Boards.
*SASI Hard Disk Port .
] 256K 175 S Parity RAM......... 800
*Serial RS232 Port 256K 180 S RAM........... ....700

*Clock/Calendar with Battery Winchester Controller..
1 Option....coooveiiiiiiiiiiinininnns 75 | 4 Serial Ports..........c..cccoo.....

§ 83:1222 Edany M9re Av.ailable.

*Advanced communication card Hard Disk Drives e ]
Z80 810 — 2 Ports — Supports SMBYTE........................

Synchronous Protocols — SNAZ_ z]S P\]/\lABBYYTTI‘EE“ .

HDLC — EtC..cocoivviininniiinnns 65 DISKEITES
o i, Sl 20 MBYTE..o.. oo . ALLPORVIAR

Fixed or NEW 5 MBYTE EXCHANGEABLES00 - AKX Stack. SATALLY |
EXCHANGEABLE Cartridge Formatted Capacities e  FRMATED DI FARAES—
Drive. = =———

e CPM or MS-DOS Drivers il wWoAlele ORE ]
Prices include software and Available [ - y
controller. = = — RWIABIE.

- war
Internal Fixing.........c.cooocine. 1500 COBOL Compiler (Microsof[).240 mmﬁ‘w
Boxed Internal.................... 1700 | Fortran Compiler (Microsoft)..240 mnb',{-’am‘o )
Additional External 1000 | Basic Compiler (Microsoft).....240 nE:
""""""" Basic Interpreter (Microsoft)....240 1L _@.ﬂm._ I

*Software Multiplan (Microsoft)............. 300 = —W_
IBM 3780 Emulation.............. 400 | 3780 Emulation (Xyster)......... 400 ]
Much Much More *Many Many More — Phone
*Advisory Service — Reasonable *Epson RX80 New 160 CPS....437
Fees — Expert Advice Epson MX100 III................. 495

*Barcode Reading Equipment

Portable or Fixed — Phone

Box No. 1002

® Circle No. 145 @ Circle No. 146
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When we say-
‘We’re the Biggest
Apple Dealer in
the South West’

-some people get funny ideas...

o]

L& ‘\ \
It does, however, happen to be y 4 N\
true. In three short years we have B
grown to handle more Apple systems R
than anyone else in the region. | e

Why? — Knowledge, genuine
interest, hard-nosed realistic pricing

and good old-fashioned hard work — mfa
that's why. -
If you want to climb on the wagon— s

contact us today and we’ll put you
in the picture.

10 Waring House, Redcliffe Hill, Bristol BS1 6TB

Microcomputer Systems Limited
Tel: Bristol (0272) 213427 Telex: DATAL G 44807 '

Authorised Authorised

‘ ‘ Dealer
Wconulanc BBC
COMPUTER| DEALER ~ REFERRAL CENTRE tam authoriscd Deater

® Circle No. 147
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DONTMISSTHIS
INCREDIBLE OFFER!

Winchester
DiskBack-Up

.‘;‘ ! L ey .
| ,:.__.‘
é Rty il
’ T Wiy
"D ARRN
-

- § oncassetie for all
%EgLEWQROGAMEs- the following:

MAZE EATEA
ORBITTER

Streaming and Start/Stop Industry
Standard 'ain Cartridge Tapes or
2in Mag Tapes
Available as Complete Sub-Systems
Or
“Building Block” approach.
To fit S100 Systems Q-Bus Systems

Multibus Systems
IBM PC and compatibles.

Peripheral handling software included.

Disk
Sub System

The Kode Storage Module (KSM-11)
provides 40 M bytes (Winchester)
+ 1 M bytes floppy
(also IBM compatible)
Replaces RX02 and RLO2 modules by
one 5Ysin high module-and aiso takes
only ONE DUAL HEIGHT Silot.

SUBMARINES
ROCKE T LAUNGH
LANE TS

Simcl=ir
SPECTRUM
ZX81 LYNX
DRAGON

Gt T, | ATARE VKE3Y
IE TMOBILE ‘Clpple 1(3:\[1;: :
ALCORNATOM

BB@A/B

SHARP
ORIC1
NEW BRAIN

ALACTIC ATTACK

STARTREK 1)
RADAR LANDING JERNEOE SC
ATTACKER 8ARAL L JUM

DO YOUR SUM

DERBY DASH
£ SPACE SEARC:

UNIVE RS

HIGH RISE

T
&
SOFTWARE
CASCADES HOUSE
BARGAN'S LANE
LLANDOGO
.} awewnr
S.WALES
- NPSaPA
- ER OGS B8 4 &5 5N IR G &5 I I G0 ..

SUPPLY CASSETTE 50 FOR
I enclose cheque/P.O.

__ COMPUTER
PCS/83

Name -
Address

Stop building
ple trees.

Not only Apple trees. Any modular microcomputer
system that has the disk drive balanced on the
monitor balanced on the computer is unsatisfactory.
It overheats, it is unstable, difficult to clean, and
access to any component is a major operation.

The answer to this untidy —
problem? A Vellector computer
rack. This easily assembled kit of
quality 15mm and 9mm plywood is
precision machined to fit your
individual system. The dovetail
joints ensure a strong, elegant
structure that can be assembled
without special tools. Kit includes
all you need except paint.

| enclose a cheque/postal order for
£18.50 (including VAT and carriage)
Computer make and model: Width: mm
Height mm

Disk drive{s): Width:

— plug into Q-bus™
— compatible with existing software
Q-bus, VT100 & DEC are registered trademarks of Digital Equipment Corp.

Monitor: Width: Height

Name:
Address:

Height

Station Road, Caine,
Wiltshire SN11 0JR,

K®DE

Kode Limited

A member of the Kode Internationat Group

Telephone:
(0249) 813771
Telex: 449335

64
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37 Broughton Street,
Vallactorlbbd.
067 832 5660 1
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It takes a precision throw to hit target and an _
accurate decision to choose the correct printer to . =
suit your requirements. PRISM 80
CAE makes your choice easier with the winning

treble.
MICROPRISM

The new MicroPrism printer is produced for
‘triple top’ accuracy — that means quality text at
low cost. Basic specification includes 80 cps
correspondence quality and 110 cps data
with high resolution 84 x 84 d.p.i graphics.

The MicroPrism will also accept letter
headed or pin feed paper.

PRISM 80 & 132

Small but efficient the Prism 80 &

132 Matrix printers are right on target. Ideal
for personal and business use, producing
a quality performance every time.

Both provide the speed you require,
operating at up to 9600 baud and printing at 200
cps offering the flexibility to match immediate
and future needs.

Optional features include high
resolution graphics, 250 sheet hopper
and FULL COLOUR:

PRISM 132

Dealer enquiries wek ome

.13

R aUS MICROPRISM

Teleprinter Equipment Ltd
Akeman Street, Tring, Herts HP23 6AJ

Tel. Tring (0442 82) 4011/5551International Tel. +44 44282 4011/5551
Telex: 82362

Associated Companies GADC/CAE/ME

@ Circle No. 151
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SAVES TIME

Imagine the time, energy, and
frustration you could save by

SUPER FAST

in November 1982, PCW pub-
lished a bumper round up of all

the Apple || Plus with Accelerator
Il averages a timing of 8.58 —
that’s an incredible 25% faster than

boosting your Apple’s speed from
1 Mhz to 3.58 Mhz. That's 3%
times faster than normal, making
the Apple |l Plus arguably the
fastest Micro on the market.

the Benchmark Timings since PCW
began. The Olivetti M20 came out
top of the ‘league’ with an average
Benchmark timing of 11.5. Running
the same Benchmark test programs,

the Olivetti M20.

We have reproduced some of
PCW’'s findings, incorporating
Benchmark Timings for the Apple
|| Plus with Accelerator |1|.

How is it possible? It’s all down

. Machine BM1 BM2 BM3 BM4 BM5 BM6 BM7 BMS8 Average
to ACCELERATOR Il. This new
plug-in board from Pete & Pam Apple 11 Plus with
Computers contains a 6502C Accelerator 11 03 24 45 50 55 82 129 298 8.6
Processor and 64K of memory. Olivetti M20 13 40 81 85 96 174 26.7 1.6 11.5
The board runs all native Apple |1 IBM Personal Computer 1.5 5.2 121 12.6 136 235 37.4 35 17.6
software, including programs Osborne 01 14 44 117 116 123 219 349 6.1 19.9
written in Applesoft, Integer, Intertec Superbrain 16 5.2 140 139 148 263 432 5.6 21.9
Machine Code, Pascal, Apple Apple Il 1.7 72 135 145 16.0 270 425 75 24.7
Fortran 77 and Forth. ACT Sirius 1 20 74 17.0 175 198 354 559 4.3 248
Xerox 820 1.7 55 155 15.1 16.2 289 46.1 8.0 26.1
Amongst the many thousands Apple 11 13 85 160 17.8 19.1 28.6 44.8 107 30.4
who could benefit from ACCELER- Commodore CBM 8032 1.7 10.0 184 20.3 219 324 510 11.9 34.3

ATOR Il are users of Visicalc, DB
Master, Micro Modeller, Multiplan
Tabs, and Systematics.

So don’t wait — start to save time now. Contact your local dealer, or call
us on (0706) 212321, or, in London on 01-769 1022.
A faster, easier computing life is on its way.

— AVAILABLE NOW FROM —

Head Office:

NEW HALL HEY ROAD,
Rossendale, Lancs. BB4 6JG

Tel: Ross. (0706) 212321 & 227011
Telex: 635740 PETPAM G

® Circle No. 152

London Office:
103-5 BLEGBOROUGH RD.
London, SW16 6DL
Tel: 01-769 1022/3/4
Telex: 923070 PPCOMP G
® Circle No. 153
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l ENRTC DAA SYTBNS

THE PERSONABLE
BUSINESS COVIPUTER'

Intertec announces what may well be the industry's first
personable microcomputer—SuperBrain 117

What's a personable computer? It's a computer with
business application versatility at personal computer
prices. It's a computer powerful enough to tackle even
your toughest business jobs, yet at a price that won't put
you out of business. But most importantly, it's a computer
you can put to use right out of the box. That's because
SuperBrain II™ boasts the industry standard CP/M*
operating software. So whatever your business
application, SuperBrain Il can handle it. There are literally
hundreds of ready-to-run business applications available
“off-the-shelf”

Unlike many microcomputers, the SuperBrain I is time-
tested and field-proven. It's built and backed by a
company that's been around as long as the industry itself.
A company you. can count on for product support and
customer satisfaction.

‘Registered trademark of Digital Research.
tMicrosoft is a trademark of Microsoft Corporation.

STANDARD FEATURES

® Dual 5% disk drives

® 350K/750K/1.5 MB disk capacities

® 64K RAM

® Twin Z80A microprocessors

® An easy-to-read 12-inch non-glare screen
® An 18-key numeric keypad

® 10 MB disk expansion capability (Optional)
® Microsoftt Basic

When you think about it—price, performance, and the
reputation of the manufacturer—it's no wonder so many
discriminating microcomputer users have become
“personal” friends with our new SuperBrain II™—
the industry’'s one and only personable desktop
microcomputer.

= =INTETEC

;} | _ DAIA

CORPORATE HEADQUARTERS: 2300 BROAD RIVER ROAD « COLUMBIA, SOUTH CAROLINA 29210 « (BD3) 798-9100 « TWX 810-666-2115

$7



In 1982 the RICOH 1600S outsold every other comparable printer
because of its speed, reliability, intelligence, flexibility and

sophistication. J
Because itis compatible with all known systems and software DON T

ckages.
5 gg?ause of the 12 month warranty that Micropute offer. FORG ET THE
Because Micropute are acompany who care, who are constantly R ' c O H 1 3 OOS

aware of changing needs and who can fulfill any special requirements.
Not least of all, because of the price .3 little bit slower but
In 1983, there will be thousands more satisfied customers. . every bit as clever,
We hope that you will be one of them.
ONLY MICROPUTE GIVE YOU SUPERCOVER
As an extra bonus Micropute Supercover will provide a 12 month on
site maintenance for only £99.00 parts and labour.

Please send details of the RICOH 1600S
and 1300S

Name:.__

R MICASPUTE

Telephone: Micropute, Catherine Street, Macclesfield,
ot S T Cheshire SK11 6QY. Tel: (0625) 615384.




Introducing Perfect Software.”
Now, put the power of our
remarkable new programs

to work for you!

f you've been looking for

powerful, flexible software

that's also easy to use, take
a close look at what we’ve got
to offer.

An integrated product line
with the state-of-the-art features
and common-sense prices you're
probably looking for.

Perfect Writer™
Perfect Calc”

Perfect Filer™
Perfect Spetler™

Whether you're interested
in one or all four of our revolu-
tionary products, you owe it to
yourself to find out what we
have to offer:

Perfect Writer.

The most powerful and
versatile word processing soft-
ware for microcomputers avail-
able anywhere. Features include
Virtual Memory, multiple edit-
ing of up to 7 files at once, dual
display windows, automatic
footnotes, table of contents and
indexing.

Perfect Calc.

You get 17 application pro-
grams that are ready to use for
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any planning and financial con-

trol task. Plus multiple editing
of up to 7 files at once and dual
display windows.

Perfect Filer.

This incredible double data
base management system pro-
duces personalized standard
letters and versatile sort menus
for generating lists or invoices.
[t prints labels, envelopes and
more. It can even handle ac-
counting functions!

Perfect Speller.

Now, get a 50,000 word
dictionary that checks over
4,000 words a minute. It even
locates and corrects document
design errors!

Take a look at

what you get:
Britain’s first fully-integrated
product line. Learn only one
set of logical commands.
Easy-to-use, user-friendly
features that are unmatched
in the industry.
Interactive teaching disks
make Perfect Software easy-
to-learn.
Available for both 8 and 16
bit micros, CP/M ™ oper-
ating systems and the
IBM PC.
All programs maximize vir-
tual memory architecture for
all applications and multiple
file display.
True ASCII files for power-
ful communication
capability.
And lots, lots more.

Perfect Software, Inc:

To order or find out

more, contact:

Pete & Pam Computers

New Hall Hey Road
Rossendale, Lancashire BB4 6]G
Telephone: 0706 227011

Telex: 635740 PETPAM G

Transam Microsystems Limited
59/61 Theobald Road

London WCIX 8SF

Telephone: 01-405 5240/2113
Telex: 24224 (Ref. 1422)

Tamsys Limited

Pilgrim House

2-6 William Street

Windsor, Berkshire SL4 1BA
Telephone: Windsor 56747
Telex: 849462 TELFAC G

Attention Dealers/Distributors
All inquiries are invited. Contact your
UK Sales Representative:

Micro Marketing International

5598 Taft Avenue

Qakland, California, USA 94616
Telephone: 415 658-5548

Telex: 171 596 AAA SCOM SUVL

© 1983 Micro Marketing International Q?

CP/M is a trademark of Digital Research, Inc.



For a fully operational Alphatext system, including
Alphatronic P2 8-bit micro, two disk drives, VDU, daisywheel
printer, Alphatext software, operator manual and systems manual.
The system lilustrated is the more powerful Alphatronic P3, price
£3,410.00, which offers the option of 8 or 16 bit operation,

W

.
7 pi | TRILMPH ADLER

| ALPHATEXT
WOR

D PROCESSING SYSTEM

P TRIUMPH ADLER

TEXT

WORD PROCESSING SYSTEM

Triumph Adler has made word proce
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Compare the exclusive Triumph
Adler Alphatext WP system with
other leading systems. . . and one
thing stands out.

At under £3,000.00 —
complete — the Alphatext system
stands alone.

That price includes
everything

*a powerful Alphatronic P2 — part
of the largest range of ‘ready to use’
micros on the market. A high quality,
engineered computer, able to cope
with many of your computing tasks
as well as word processing.

*a TRD170S daisywheel printer, with
variable line spacing and choice of
typefaces.

* a comprehensive systems manual,
plus a unique step-by-step ‘teach
yourself’ user manual that enables
almost anyone to become
competent, quickly and easily.

+and the Alphatext WP system —
powerful yet simple, with a host of
easy-to-use features for text
generation, formatting and editing,
simultaneous printing and
processing, text storage and so on.

A weak point in many WP systems is:

the lack of a mathematical
calculation facility. Alphatext has it

theWPs

Just compare the Alphatext features

tem
that stands alone

glsls gl 8 i = e [ ) &

+ uf)gradeanle g i % s 3 .EE" g § g g % :éo g % §

x. video courses 5 3 g g g S _§ s _gg ig gg z § § g

a3|la | 2|2 [2|2]|2 5S 8 &8 8 |28 2
AES Alphaplus V2 2 2 2 A A 16L x 80ch 69- 138k + | v { No| £3995
IBM Qisplaywriter | v | v |V |V | v |V | vV | 25Lx 80ch 284- 985k v |/ | X | £4T18
Olivetti ETS 1010 V| v V|V |V | V]| V| 24Lx 80ch m|l 360- 720k vV | vV |/ | £5983
Wangwriter VI N | v v v |v |/ | 24Lx 80ch 200- 400k v | v |/ | £3995
Wordplex 80-2 IV V| V| V| /| 2h4Lx 80ch 156k No | « | No| £4495
Alphatext P3 S|V |V |V |V |V ]|/ | 24Lx 80ch 790- 1580k v |V | v/ | £3410
Alphatext P2 V| v |/ |/ |V |/ | /| 24 x 80ch 160- 360k v | v/ | /| £2960

— and you'll find it invaluable for
invoicing and quotation preparation.

Friendly,
practical support

Alphatext is exclusive to Triumph
Adler — world leaders in business
systems with over 80 years’
experience. Triumph Adler provides
complete nationwide support —
installation, staff training, software
testing service, stationery and
supplies — in short, does everything
to make sure your system runs
smoothly.

Alphatext is a powerful, easy
to use, WP system, based on a
proven, reliable computer, backed by
a leading business systems
manufacturer.

sing refreshingly simple

PRACTICAL COMPUTING May 1983

Source: Manulacturers information as at 11th. March 1883

If you would like to know
exactly what Alphatext can offer
you, complete the coupon or ring the
Triumph Adler Alphatronic Hotline
— 01-250 1717.

Triumph Adler (UK) Ltd.,
27 Goswell Road, London EC1M 7AJ.
Telephone: 01-250 1717

r R I S e ar R - e 1
Please send me details of the Triumph

| Adler Alphatext WP system.
| Name.

| Position
j Company
| Address.

i
P
| Telephone

l p—
[ &l 7 A TRIUMPH-ADLER

Computing for your future g
Triumph Adler (UK) Ltd.,
I 27 Goswell Road, London EC1M 7AJ. |
uelephone: 01-250 1717 c‘ﬂ
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THE CENTURY

- COMPUTER

PROGRAMMING

COURSE

PETER MORSE
IAN ADAMSON
BEN ANREP
BRIAN HANCOCK

The complete guide to programming in Sinclair BASIC
using ZX81 and Spectrum Microcomputers

PETER WORSE ‘
AN ADAMSON

BEN ANREP |
SRIAN HANCOTK

THE COMPLETE GUIDE TO
PROGRAMMING IN SINCLAIR
BASIC USING THE ZX81 AND

SPECTRUM MICROCOMPUTERS

EEEEEENEEE)
X R B 0 0 B §°

WEREBCLREOE

Sinclair have sold over 600,000 ZX81's
and Spectrums, which means that
somewhere out there are 600,000+
potential programmers.

There are enough books and collections
of programs on the market to help you
get beyond the user manual. The
Century Computer Programming
Course aims to transform any Sinclair
owner into a serious programmer —
whether they own a Spectrum or a ZX81,
whether they are totally new to
computing or simply have ideas in
advance of their current expertise.
Beginning with the elements of BASIC
syntax, The Century Computer
Programming Course takes you right
through to the creation of sophisticated
applications programs. More than 500
pages and 200 programs and routines
makes this a monumental project.
Without it Sinclair owners are likely to
remain games players for the rest of
their computing lives...

lllustrated with line drawings 544pp
£9.95 (paperback)

Available through your local bookshop

To:

Please send me

Department CC2

George Philip Services Ltd

Arndale Road, Wick

Littlehampton West Sussex BN17 7EN

........ copy/copies

of THE CENTURY COMPUTER
PROGRAMMING COURSE at £11.50
per copy (post paid). (£13.50 post paid
for overseas addresses)

| enclose my cheque/postal order

(Please make your cheque/postal order
payable to George Philip)

Name
AdAress ......cceceviieiiiiiiiiiee e

Please allow up to 28 days for delivery

CENTURY

@ Circle No. 158
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Compatibility.

When one World beater meets another.

You're bound to recognise at least one of the beautiful products above.

Miss Dominican Republic was chosen to supremely reign as Miss World
1983. Certainly, a World beater in her own right.

Then there's the QX-10. A fully integrated Desktop Microcomputer
System. A new member of the world beating Epson family.

But there's more to the functional yet stylish lines of the QX-10 (just to
prove that beauty isn't only skin deep). The lightweight CPU, monitor and
Keyboard units are very easy to use — even for a first time operator.

You could say that our system takes all the hard work out of using
software, and once used...you probably will. What's more, when it comes to
cost you'll find there's more power for your money.

Just look at these qualities.

192k upgradable to 256k RAM, Z80A CPU. RS-232C and parallel

interfaces. CP/M and multifont BASIC come as standard.

QX-10 =6

THE HUMAN COMPATIBLE Extraordinary product.
BUSINESS MICRO Exceptional quality.
Epson (UK) Limited, Freepost,

Wembley, Middlesex HAS 6BR.
Freefone: 2730. Telex: 8814168.

The QX-10 offers an incredible graphics capability. The 80 column x 25
line display has 640 x 400 resolution and full bit image control for greater
definition, 16 : 1 zoom and special effects. Not to mention a unique split
screen facility enabling different typestyles and graphics to be shown
together. A major first for educational applications.

For even more power — simply slot in up to S optional interface cards for
cassette, bar code reader, joysticks, sound generator, plus a universal
interface card for developing your own interfaces. Clock calendar and full
battery back-up complete the system.

As with all the other respected Epson products, you are assured of high
quality. (We even manufacture the slim line disc drives ourselves.)

So, at last there's a desktop microcomputer system that really works
together. To really work for you.

We call it compatibility. You will call it the incredible QX-10.

[J 1 would like a demonstration of the QX-10.
I [ Please send me details and the name of my local stockist.
I Name
Position _
' Company .
I Address
I —
|

Tel
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Although the NewBrain is conceived as a total
system, the unexpanded Processor itself has a great
deal to offer. It is available in two forms:; Model AD,
shown below, witha built-inline display;and Model A,
without the line display Both models can operate
with a monitor or a television set

MEMORY

o 24K bytes of ROM;

o 32 bytes of RAM, at least 28K of which is available
to the user.

THE SCREEN DISPLAY

o 40 or 80 characters to the line - without affecting
the 28K bytes of RAM at your disposal;

o 24 or 30 lines to the screen;

o well-formed characters, with true descenders;

o afull European character set;

o normal or reverse video, high resolution graphics
on screen of controllable size, 256, 320, 512 or 640
horizontal resolution by 250 vertical lines;

o a facility to set up a “page” of up to 255 lines, with
the screen actingas a “window” to display t;

o ability to maintain several such pages simultane-

ously, and to switch rapidly between them;

o text may be used on graphics screenaswellason
parts of the video screen not used by graphics.

CHARACTER SET

o 512 characters, including the full ASCII set, all
Europeanaccented characters, Greek and graphics
symbols,

GRAPHICS

o 20 powerful graphics commands,
o all text characters usable on the graphics screen,
o variable-sized graphics screen, with the rest of the
screen available for text - for versatility and to save
memory

"CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC.

SOFTWARE

Enhanced ANSI BASIC: screen editor (32
commands); mathematics package (10 significant
figures); graphics commands.

o averyfriendly screen editor - a delight to use and
readily adapted to text processing;

o arithmetic to 10 significant figures;

o very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific
applications; _

o a powerful, much enhanced BASIC,

o a very flexible operating system, which allows any
data stream to be opened to any device.

INTERFACES

o twotape cassette ports built into theprocessorunit;
o a built-in printer interface;

o abuilt-incommunications interface (V24 /RS232);
o avideo monitor interface;

o a [Vinterface;

o an expansion interface for NewBrain system
expansion modules.

KEYBOARD

o standard typewriter pitch, action, layout and size,
with editing control and graphics keys.

You can get everythingin the box on th

74
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Ifyou understand thefactsandfigureson
theleftyou'llsoon realise thatNewBrain hasto
be one of the most powerful micros around.

However, if you find the box on the left a
little hard to follow, don't worry,

We've got over 120 dealers nationwide
who've got all the answers at their fingertips.

Either way you'll discover that NewBrain
is the kind of micro that will stop the
competition gettinga look in.

At £269 1t starts off with twice as much
memory as most of its competitors and can
‘expand to over thirty times that amount So
there’s no chance of being left behind in the
MICro race.

It comes with a very powerful language
(enhanced ANS| BASIC) and itll take CP/M;
so itll work on the same system as similar big
business micros, givingyouthecapacityto use
an almost limitless variety of tried and tested
software,

But most of all NewBrain is a machine
that can expand.

It's designed to take disks, printers and
memory expansion modules (upto 2M bytes)
plusanything else you'd expecta professional
business micro to handle.

So, whether you understand the box
onthe left or not, pay a visitto someone inthe
know on the right

Theyllanswer all your questionsand give
you a full demonstration.

Grundy Business Systems Ltd, Grundy House,
Somerset Road, Teddington.

ALTRINCHAM

PHARMACY CGMPUTER SYSTEMS
(061-928 0C87)

BARNSTAPLE

LANDKEY-NEWLAND (0271 77883)

J & A CAMERAS {0271 75037)
BEDFORD

MICROPOWER BUSINESS APPLICS
(0234 213571

BIRMINGHAM

CALISTO COMPUTERS LTD

(021 632 6458)

LASKYS (BIRMINGHAM) (021 632 6303)
MICRO-C (BIRMINGHAM)(021-233 1105)
TYPEWRITER CENTRES (021 622 5385)
BISHOPS STORTFORD

GEM SYSTEMS LTD (0279-52401)
BOURNE

MICRO-C (LINCOLNSHIRE)

(077 82 4566)

BRIGHTON

LASKYS {BRIGHTON) (0273 725625)
BRISTOL

ELECTROPRINT COMPUTERS

(0272 292375)

LASKYS (BRISTOL) (0272 20421}
MICRO-C (BRISTOL) (0272 650501
COLSTON COMPUTER CENTRE LTD
(6272-276619)

BROMLEY

LASKEYS (BROMLEY) (01-464 7829)
BUCKNELL

BORDER COMPUTING &
PROGRAMMING (05474 368)
CAMBERLEY

ASYST SYSTEMS CONSULTANTS LTD
(0276 28397)

CAMBRIDGE

CAMBRIDGE COMPUTER STORE
(0223 65334)

G C C(CAMBRIDGE) LTD (0223 835330)
CANTERBURY

M D WRIGHT DATA SERVICES LTD
(0227 69090)

CANVEY ISLAND

MERCURY MICROSYSTEMS LTD
1026# n9%263)

CHALFONT ST GILES

PRINTIVITY LTD (02407 4906)
CHATHAM

MEDWAY COMPUTERS (0634 826080)
CHELTENHAM

CONi'UTER SHACK LTD (0242 584343)
CHESTER

LASKYS (CHESTER) (0244 317667)
COLCHESTER

CAPRICORN COMPUTER CENTRE
0206 331168)

CORK

C DSCOMPUTING LTD (0002 23922).
COVENTRY

COVENTRY MICROCENTRE

(0203 58942)

DARLINGTON

DARLINGTON COMPUTER SHOP
(0325-487478)

DERBY

DONINGTON COMPUTERS
(033249672)

DUBLIN

THE EC L GROUP OF COS

{0001 603497)

DUNFERMLINE

ANDREW THOMSON (0383 724541)
EDGWARE

-CITADEL PRODUCTS LTD (01-951 1848)
EDINBURGH

JOHN MENZIES PLC (031-225 8555)
LASKYS (EDINBURGH) (031-556 2914)
ELSTREE

ELSTREE COMPUTER CENTRE
(01-953 6921)

GILLINGHAM

MEDWAY MICRO COMPUTERS LTD
{0634 576764)

GLASGOW

VICTOR MORRIS (AUDIO VISUAL)
(041-2218958)

LASKYS (GLASGOW) (041 226 3349)

DEALER NETWORK

GLOUCESTER
MILEQU{P COMPUTERS (0452 411010)
GUILDFORD

M C [ LTD 10483 574€59)
HAMILTON

STRATHCLYDE MICRO CENTRE
(03552 22517)

HARPENDEN

CONSULTANTS IN OFFICE POWER
(05827 66911)

HASTINGS

THE COMPUTER CENTRE (BMS) LTD
(0424-439190)

HEREFORD

HONEYSETT COMPUTERS LTD

(0432 279404)

HERTFORD

RMR COMPUTER SERVICES

(0992 56160)

ISLE OF WIGHT

VECTIS COMPUTER SERVICES

(0983 528345)

KIDDERMINSTER

MICRO-MART (3562-742142)
KINGSTON

LASKYS (KINGSTON) (01546 1271)
LEEDS

MICRO-C (LEEDS) (0532 446601}
MICROCELL COMPUTER SYSTEMS
(0532 681366)

LEICESTER

TILLEY COMPUTER SYSTEMS
(0533-553984)

MICRO-C (LEICESTER) (0533 546224)
LIVERPOOL

LASKYS (LIVERPOOL) (051 236 2828)
LONDON

BEAUCHAMP COMPUTER SYSTEMS LTD
(01.584 8203)

LION MICRO COMPUTERS

(01-580 7383)

MICRO-C (LONDON NW1)

(01-387 9275)

TRANSAM MICROSYSTEMS LTD
(01-405 5240)

LASKYS (QUEENSWAY) (01229 6425)
LASKYS (TOTTENHAM COURT ROAD)
(01-636 0845)

LASKYS (OXFORD STREET)

(01-493 4623)

OFFICE INSTALLATIONS LTD
(01-5796771

TREND VIDEQ & HI-F! LTD (01-521 6146)
WELBECK VIDEO (01486 3783)
LOUGHBOROUGH

DATA ONE SYSTEMS LTD (0509 37281)
MICRO-C (LOUGHBOROUGH)

(0509 37367)

LUTON

LASKYS (LUTON) (0582 38302)
MICR™C LUTON) (0582 425079)
MAIDENHEAD

KUMA LUMPUTERS LTD (0628 71778/9)
MAIDSTONE

LASKYS (MAIDSTONE) (0622 678165)
MANCHESTER

NS C COMPUTER SHOPS LTD
(061-832 2269)

MICRO-C (MANCHESTER)

(061-834 0144)

LASKYS (MANCHESTER) (061-832 6087)
LOMAX LTD (061-832 6167)
MIDDLESBROUGH

MICRO TECHNIC COMPUTER SYSTEMS
(0642 221501/2)

MILTON KEYNES

MILTON KEYNES COMPUTER CENTRE
(0908-668811)

NAILSEA

BYTE MICRO COMPUTING CENTRE
(0272851337

NEW MILTON

SNIPE COMPUTERS LIMITED

(0425 617477

NEWCASTLE -UPON-TYNE
MICROCORE-COMPUTERS

(0632 846878)

NEWMARKET

DATA BASE (0638-667311)

NOTTINGHAM
MICRO-C (NOTTINGHAM)

(0602 412455)

LASKYS (NOTTINGHAM) (0602 415150)
PETERBOROUGH

LASKYS PETERBOROUGH)

(0733 313513)

PLYMOUTH

DISKWISE LTD (0752 267000)
PORTHCAWL

TCPL (065-671 6114)

POTTERS BAR

SOFTWARE AGENTS LIMITED
(0707-59669)

PRESCOT

MICROSYS LTD (051426 7271)
PRESTON

LASKYS (PRESTON) (0772 59264)
READING

LASKYS "READING) (0734 595459)
RICHMOND

TANTUS MICROSYSTEMS LTD
(01:9407299)

RUGBY

OEM COMPUTER SYSTEMS

(0788 70522-4)

SANDERSTEAD

J RINSTRUMENTS (01657 7646)
SARISBURY GREEN

WENDMORE MANAGEMENT SERV LTD
(04895 6318/9/0)

SHEFFIELD

T A EDUCATION LTD (0742-618539)
LASKYS (SHEFFIELD) (0742 750971)
SOUTHAMPTON

MICRO-C (SOUTHAMPTON)
(0703-29676)

GODWIN ELECTRICAL LTD

(0703 783322)

ST HELIER

THE PROCESSOR CENTRE (JERSEY)
0534 77070)

DATASTREAM (JERSEY) LTD
(0534-71219)

ST PETER PORT

THE PROCESSOR CENTRE (GUERNSEY)
(0481-28827)

STROUD }

THE MODEL SHOP (045 36 5920}
SURBITON

COMPUTASOLVE (01-390 2779)
TEDDINGTON

AM PROGRAMMERS LTD (01943 2266)
STAG TERMINALS LTD (01-943 0777)
TEIGNMOUTH

QUESTEL COMPUTERS (062-672258)
THORNTON HEATH

CROYDON COMPUTER CENTRE
(01-689 1280)

UXBRIDGE

J B MICRO (0895 57908)

WALTON ON THAMES

PMFS (98-22895)

KEY COMPUTER CENTRES LTD
(09322-42771/8)

WAREHAM

GAMES & COMPUTERS (09295 51383)
WARRINGTON

NORTHERN COMPUTERS LTD

(0928 35110)

WATFORD

LASKYS (WATFORD) (0923 47488)
WELWYN

ANGELA ENTERPRISES (0438 812439)
WENDOVER

TARACE LTD (0296 623965)
WINDSOR

CASTLE COMPUTERS (95-581i8)
YORK

LASKYS (YORK) (0904 641221)

left from anyone 1n the box on the right.

PRACTICAL COMPUTING May 1983

@ Circle No. 160
75




CANON is a well-established Japanese
company, founded over 50 years ago. It
made its first impact on the West in the early
1950s with a high-quality rangefinder
camera which was a copy of the German
Leica.

In the 1970s Canon was the first camera
company to put a microchip in an SLR, the
Canon AE-1. It sold around 5,000,000 in
the first five years, taking Canon to world
leadership in the quality camera business.
During the 1970s the company also diver-
sified rapidly. Calculators, office
‘photocopiers — including colour copiers —
and, most recently, video equipment have
been the major non-camera products. They
now account for more than half of Canon’s
turnover.

When it comes to computers, Canon’s
first serious effort was the CX-1 business
| micro, an all-in-one micro with twin-floppy
drives and 12in. green screen. When
launched . it was overpriced and lacked
software. Price reductions, software
{ launches and a recent advertising campaign
based on ‘‘Canon Man’’ have secured it a
small niche in the U.K. market place.

The CX-1 is a high-technology product

CANON
S-100C

It’s about as far from portable as a micro can be. Jack
| Schofield carried out the test.

based on the 6809 microprocessor and | the IBM Personal Computer. The

Canon’s own MCX operating system. But | AS-100M and AS-100C micros use the Intel

| as Canon found, high technology is no | 8088 CPU, like the IBM PC, and offer both

substitute in the business market for | MS-DOS and CP/M-86 operating systems.

industry-standard operating systems and ‘ Canon intends to capitalise on the large

well-known packaged software. software base being generated for the IBM

For its new micro, therefore, Canon has | machine. In addition, the so called

| thrown its hat into the largest available =Advanced Station offers attractions of its
\ high-technology ring: the one surrounding | own.

PRACTICAL COMPUTING May 1983
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The Canon AS-100 comes in two
versions, suffixed either M for
monochrome or C for colour. We tested the
colour version. It may be an IBM work-
alike, but it is certainly not a look-alike. It is
very. boxy, and looks more like a
photocopier than a conventional computer.
The main processor boards and memory are
integral with the VDU. Matching 8in. or
5.25in. disc drives are plugged in on the
right of the screen, and a detached
keyboard plugs into the front.

The design prevents the screen from
being tilted or turned to suit the user, which
limits the number of ways it can be used on
the desk top. It is also massively heavy, as
was the CX-1, and not easy to move about,
so it defiantly occupies about a quarter of
an average desk top. This is more than a
micro with a small footprint such as the
Sirius 1, but no worse than the IBM PC
itself. The Canon surpasses the IBM in that
the AS-100’s flat top is ideal for standing a
printer on, and when the keyboard is not in
use, it can sit on top of the disc unit.

The main unit and disc drives both have
power switches on the front, which light in
green when on. The rear connectors are all
accessible and neatly arranged. A connector
is provided for another pair of twin floppies
to be daisy-chained to the first.

The main unit has two recessed holes on
the front panel. Poking a pencil down the
left hole provides a reset, as on the Olivetti
M-20, and reboots without interrupting the
power supply. This is something the IBM
PC itself lacks, and needs.

The 12in. screen is recessed, but still picks
up a lot of reflections as well as an unusual
amount of static. Fortunately the clarity
and definition of the screen is exceptional so
glare was never a problem. Even so, some
sort of anti-reflection treatment would be
worthwhile.

The keyboard is one of the best aspects of
the AS-100, and far superior to the IBM
PC’s. The alphanumeric keys are laid out
typewriter style with nothing to get in the
way of the large Shift keys. The left-
arrowed Return key is oversized, and a
ridge clearly separates it from the numeric
keypad on the right. Twelve function keys
are arranged in three groups of four along
the top of the keyboard, and there are a
number of extra keys, making 94 keysin all.

The keys have a light touch and very little
mechanical ‘‘feel”’, but when pressed each
key gives an audible blip. An Alpha Lock
key, with a green LED, instantly changes
the standard layout so that unshifted keys
produce capitals and shifted keys give
lower-case letters.

Canan

One of the attractions of the colour version of the AS-100 is that it links to the A-1210
seven-colour ink-jet printer. 1t prints bidirectionally at 40 characters per second and can
dump a colour screen in about four minutes. Characters are made up on a five-by-seven
dot matrix and lack true descenders. The printers takes only friction feed, not tractor-

feed, paper. But then, it costs less than £600.

The numeric keypad includes a large 0
key and a huge 23mm.-by-33mm. Enter
key. Pressing the Cursor Lock key, also
with a green LED built in, converts the
numeric pad into a cross-shaped cursor-
control pad. The 7 key becomes Home and
9 and 3 take you Page Up and Page Down
respectively.

The keyboard has two more features.
First, it has two screws on the back which
enable you to choose the angle at which it
sits on a desk. Second, a DIN socket is
provided on the right-hand edge for a
controller—not actually a mouse, but a
device which provides a similar input. A
mouse could, no doubt, be fitted as an
alternative.

Naturally all the keys are soft, with the
character set being loaded from disc on
booting up. A utility called FNTEDT or
Fount-Edit allows you to customise the
characters. It throws up a nice blue box with
rules to map an eight-by-16 pixel block.
Letters can be drawn on it in bright yellow,
using the Cursor Control and function
keys. Then the new letters or whole set can
be saved to disc, and autobooted later under
the FNTSET.CMD utility under CP/M-86.

The 12 function keys were ready-
customised on the AS-100 supplied for
review. Under MS-DOS the functions were,
in order, List, Run, Save’’, Load’’, Cont,
“LPT1:’, TrOn, TrOff, List, Edit, Files
and CHRS (. The Files function provides
an instant disc directory from inside Basic.

Using the function keys and keyboard, it

Benchmarks

The Canon AS-100C ran the standard Kilobaud benchmarks rather more quickly
than the Canon CX-1, and about as quickly as the IBM PC. all times in seconds: |

BM1 BM2 BM3 BM4 BM5 BM6 BM7 BMS
Canon AS-100C 1.2 4.9 10.9 112 123 224 345 3.7
IBM PC 1.4 5.2 12.1 126 136 235 374 35
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takes only four keystrokes to clear the
screen, and List and Run a Basic program,
as Return is included in the F2 key along
with Run. This compares with 13
keystrokes when doing everything
normally. You can very quickly get to like
this kind of economy, especially when
running and rerunning tedious
benchmarks.

When running Canon Basic under
CP/M-86, the function keys provided
different functions: Edit, Load, Save, List,
XRef, Run, Cancel, DList, RName, New
and Bye. Bye, naturally, exits back to
CP/M.

The function keys are programmed
under MS-DOS in exactly the same way as
on the IBM PC. To make the F6 key mean
Auto, for automatic line numbering, you
just construct a little program including the
line

10 KEY 6, “AUTO”: NEW
run it, and there you are. Of course, having
chosen your functions—leaving a couple
blank for instant macros—you would put
them into an Autoexec.BAT file and boot it
up with Basic.

The keyboard has a beeper which can be
sounded by using the command Beep or else
Print CHR$(7). Again, this is exactly as on
the IBM PC. The Sound command also
follows IBM logic. It is of the form Sound
X, Y where X is the frequeny in hertz, and Y
is the duration in clock cycles. It is a simple
matter to use Read and Data statements to
play-simple tunes.

On the IBM PC, Sound X,0.01 produces
a continuous tone — presumably the short
duration confuses the cycle counting. On
the Canon, sounds shorter than 0.4 produce
only silence.

The alternative way to play sounds is to
use the Play command. The form is Play
““CEG’’, which will play the notes C, E and
G. Adding P inserts a pause. There are

(continued on next page)
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{continued from previous page)

seven octaves so adding, say O4 specifies
the fourth octave. You can change the
length of the notes; for example L4 gives
quarter notes. You can change the Tempo;
T80 gives 80 beats per second, and so on.

You can have the music in staccato form,
MS, or normal, MN, or legato form, ML,
and in the foreground or in the background
— if you want to do something else at the
same time. You end up with a string of
characters that looks like something off the
Rosetta Stone, but it is really easy to use. No
musician would take seriously the Canon’s
one-voice rendering of Twinkle, Twinkle
Little Star, but then, no one is going to buy
a £3,000 micro to play tunes. Think of the
sound facilities as a free bonus.

Unfortunately the AS-100 parts
company with the IBM PC when it comes to
colour commands. The Screen X, Y, Z type
of command that changes the IBM colours
has no effect. Some of the IBM screen calls
work, but most do not. For example, Color
0,7 changes the characters to inverse
video—and Color 7,0 changes them back to
normal.But 0,17 does not produce the
expected Underline blinking mode; it
produces the error message Illegal Function
Call instead.

Colours can be set on the AS-100 by two
methods. Under MS-DOS you use the
Pallet command with the letters R, Gand B
appearing to control the guns directly.
Under CP/M-86 the Pallet commands take
numerical values, which can prove
confusing without prolonged study.

Unfortunately this limits the AS-100’s
ability to run IBM PC software. For
example, I managed to load the Calendar
program which runs under Basic on the
IBM PC. Even though it is mainly a text
program, running it produced so many
illegal-function calls that I soon abandoned
the effort.

»

W) ] ] “
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This again points up the value of having
syntax checked on line entry, as it is on
cheap micros like the Sinclair and Atari
machines. It also points up the fact that
while the AS-100 will undoubtedly benefit
from the IBM PC software base, it will not
be a simple matter of buying an IBM disc
and booting it up.

The other outstanding feature of the
AS-100, apart from the keyboard, is the
screen. The display is very sharp, rock
steady, does not scintillate, and 'provides
brilliant colours. It provides scrolling by
line or by pixel, and with 400 pixels in the
depth of the screen, pixel scrolling is really
smooth. The maximum definition of the
AS-100 is 640 by 400, whereas the

maximum on the IBM PC is 640 by 200.

The screen has a bright but low-
persistence phosphor, which means there is
no visible after-image when scrolling. This
is an annoying feature of many monitors,
especially the Apple III model.

The AS-100 also provides a full screen
monitor for Basic running under MS-DOS,
which is a huge improvement on the
Microsoft line editor. The numeric keypad
controls can be used to zip up and down the
screen letter by letter or line by line.
Pressing the Control key provides word-by-
word movement.

Error messages are an enormous
improvement on most comparable micros.
My favourite test of leaving the drive door
open and trying to load a program produces

' not the infamous

BDOS ERROR ON B: BAD SECTOR

but the sensible, English remark ‘‘Disc not
Ready’’. Saving to an absent disc produces
the same message and leaves you in Basic
with your program intact. As you will have
gathered, all round the Canon is a very user-
friendly machine.

The Canon was supplied with two pieces
of software for review: the Canobrain

 spreadsheet, and a colour version of
WordStar. At this point it must be noted
that the machine was supplied with no
documentation at all—no manuals,
nothing. The only information in the U.K.
at present is in Japanese, and even
| this was not available for loan. It says a
| great deal for the logical approach of the
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Specification

CPU: intel 8088 running at 4MHz.
Optional 8087 arithmetic processor

Operating systems: MS-DOS and
CP/M-86

Memory: 128K expandable to 512K

ROM fitted: 8K

Interfaces: Centronics fitted as standard;
options include RS-232C, IEEE-448

KEYBOARD

Type: 94-key detached with 12 function
keys and numeric/cursor-control pad

Features: auto-repeat on all keys,
controller output port for pointing
device

Dimensions: 480 x 32 x 185mm.

DISPLAY

Type: built-in 12in. colour with brightness
control; monochrome optional

Displays: 80 characters x 25 lines, with

graphics to 640 x 400 pixels using

eight from 27 colours available

Dimension: 400 x 340 x 429mm.

Weight: 23kg.

DISCS

Type: two 5.25in. 612K (formatted)
floppies, or two 8in. 1.2Mbyte floppies
or hard discs

Dimensions: (5.35in.) 80 x 340 x
370mm.

Weight: 6.3kg.

system that I managed to get both packages
up and running very quickly.

Canonbrain is hard to break into, but
typing the date sends you into the first of
several menus, which are all based on the 12
function keys. Pressing F1 for Book
produces a list of the books or volumes on
the data disc. Ours is number S and called
Practical, so we enter S.

You are then presented with a list of the
pages so you can select one of them or
start a new one. Loading a page produces a
typical spreadsheet screen, only with green
rules separating the cells. At this point the
function keys stand for Input, Pattern,
Generate, Duplicate, Formatting,
Retr/Sort, Print, CD File, Defintion and
Monitor.

Starting a new page by entering 0, F1 and
a name allows you to choose Table or
Graph. Table is the spreadsheet part; Graph
offers eight types of graph, diagram or

]
|
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chart. Canobrain is not just a spreadsheet.
It is a business-graphics tool, like having
Visiplot built in. It is so easy to use it is
almost frightening. I produced a pie chart
from scratch, never having used the
package before, in under a minute. The
information, of course, comes straight
from the table you have already entered.

Starting a new chart, you enter the row
number and a separate column width for
every column, in the range 1 to 75.
Canobrain promptly draws in the lines.
Naturally all this line drawing slows down
the rate at which you can zip through the
cells, but the program is so easy to use in
other respects that it is acceptable.

The F12 key is very useful in this
program, as hitting it almost always takes
you back to the screen before—that is, the
screen before you did what you now wish
you hadn’t. With a few F12s you can go
right back to the title screen.

WordStar is bog-standard WordStar.
Anyone familiar with the standard
Micropro package will feel at home with it
straight away, and be able to run it with eyes
closed. This is not recommended, however,
as you would miss the pretty Canon
colours.

The menu is displayed against a blue
background, with status lines and the ruler
in turquoise. Text is entered in white.
Comment lines such as for setting the help
level appear in purple. In a block move, the
marked block words appear in turquoise.

WordStar remains as slow and tedious as

ever, and the Canon MS-DOS implemen-
tation is certainly not speedy. However, the
colour helps a lot. WordStar is also
customised to use the AS-100 function keys.
It is neat to be able to press F8 and get CTL
KK, or F1 and get Help.

Without documentation it was not
possible to investigate the memory
organisation or the Basics supplied in any
depth. Yet it is curious that in a micro with
256K for RAM, only 61,026 bytes should be
free to Microsoft Basic running under MS-

DOS. This is Advanced Basic-86 Version |

1.0 created 8 January 1983. Really it is
about time Microsoft wrote its Basics with
the ability to address more than 64K. The
Canon Basic which runs under CP/M-86
provides the user with 170K of RAM.

The Microsoft Basic seems to lack the

Cint statement. IBM PC watchers will be |
familiar with the famous so-called bug in
Microsoft’s Basic which if given the line
10 Print 9.9, 990/100
calmly returns the answers 9.89999 and
9.89999. Listing the program then shows
10 Print 9.8999, 990/100

The Canon does the same only more so,
returning 9.899999.

Of course this is not really a bug, but the
result of doing floating-point calculations
in binary arithmetic. You have to use the
conversion functions CSNG(X), CDBL(X)
and CINT(X) to declare single, double or |
integer precision, and that can be very
messy indeed. This seems to be a standard
feature of Microsoft Basic-86, and is also
found onthe Orion reviewed elsewhere in |
this issue.

|

Conclusions

® The Canon AS-100C is an excellent
microcomputer which is semi-compatible
with the IBM Personal Computer.

®The Canon’s colour display and
keyboard are better than the IBM PC, but
thelack of complete software compatability
is a limiting factor. Canon’s customisation
of independent software packages like
WordStar may reduce the relevance of this
limitation.

® In appearance the AS-100 is distinctive
and different from anything else. Whether
this is preferred is a matter of taste, but on

| test the design proved to be more practical

than it looks at first. ‘
®No documentation was supplied for |
review. Potential buyers must check its use- |
fulness themselves. i
® The AS-100 is much more user-friendly
than the usual CP/M-86 and MS-DOS
business micro, and seems good value. The ‘
system tested with 256K of RAM and two
8in. floppy discs, colour screen and colour
ink-jet printer costs £4,840 plus VAT. A
minimum configuration with 128K, two
5.25in. floppy discs and monochrome
screen costs £2,290 plus VAT.

@ For further information contact Canon |
(U.K.) Ltd, Waddon House, Stafford
Road, Croydon CR9 4DD. [

BACK UP VISICALC AND
ALL YOUR VISIS
QUICKLY AND SIMPLY

Copy Il Plus is a versatile software back-up system, capable of
backing up all visis, as well as most other protected software.
Its fast — only 45 seconds for Fast Copy, less than three minutes for

Bit Copy.

Its simple — menu driven for ease of use with full instructions on
backing up dozens of popular programs.
Its comprehensive — it includes all the file handling and DOS utilities

you will ever need.

Its priced right — at around half the cost of similar competing

products.

Copy Il Plus — only £35 + vAT

Send cash with order, or quote your Access or Diners card number to:
Orchard Software, 17, Wigmore Street, London W.1. Telephone 01-580-5816. Dealer enquiries welcome.
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PRICE is of major importance in the home
micro market. On this criteria the Texet
scores points by being.cheaper than the
Oric.

If the difference in price between the
Texet and the Oric is significant, so is the
difference in performance and overall
capability. On amount of user RAM the
Texet loses dramatically. It has only 4K, of
which 2K is for the so-called high-
resolution graphics, leaving only 2K avail-
able to Basic.

Peripherals include a printer for £129,
monitors, cassette players, remote-control
joysticks, light-pens, etc. There is also
some software, which is essential for a
machine of this nature. The Texet isn’t
going tosell in the kind of numbers that the
Oric or the Spectrum will, so support from
the independent software suppliers is not
likely to be strong.

The hardware inside the review machine
was a mess. Huge blobs of solder every-
where and wires soldered to chip legs or
directly to the PCB indicated that it was
simply a prototype.

The chips all had their indentification
codes painted out, and were held down
with adhesive. Clearly, Texet did not want

us.to go looking around. The large heat |

sink was insulated from the rest of the
components by a short piece of sticky tape.
The video circuitry is crude, and as tatty as
the rest of the hardware.

The processor appears to bea Z-80. I use
the phrase ‘‘appears to be’’ because the
people at Texet insist it is a 6502. Yet there
is no sign of the 6522 interface chip which
is required to support the 6502, nor is there
any sign of a ULA which could be used in
place of the 6522,

A similar mystery surrounds the amount

Memory map of Texet TX-8000.
0000-3FFF  Operating-system ROM
4000-67FF Not used

6800-6FFF Input/output
7000-77FF Video display RAM 2K
7800-7FFF User RAM, 2K
8000-FFFF Expansion area

TEXET
TX-8000

Another colour micro competing for the first-time
buyer’s money, assessed by Bill Bennett.

of memory included with the machine. The
company claims that there is 8K but a look
at the memory map shows only 4K.

The 2K video memory allows two
graphics modes — text and a so-called
High Resolution mode. In the text mode,
characters can be located in any one of the
32 by 16 locations on the text screen. They
can be printed in the normal manner or |
Poked into the appropriate area of
memory, the first 512 bytes of the video
RAM; 255 characters are available in the
Text mode.

Where the Texet differs from other
micros is in what 255 characters are
available. The normal alphanumeric set
plus their inverses are there, but the

|
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graphic character set is repeated four
times:

Colours are bright, but they do not
include white. Black is only included by
virtue of being the other colour in any
given graphics character. Letters and
numbers cannot be printed in colour in the
text mode, but instead are either dark
green on light green or light green on dark.

A third shade of green is used as the
background in the graphics mode. ‘“High-
resolution’’ is hardly an honest description
as there are a mere 64 by 128 pixels.
Perhaps you have already worked out that
64 by 128 gives 8K. So how is it managed
with a mere 2K of video RAM?

The reason for the anomaly can be seen
when Poking into the video RAM when in
Graphics mode. Each byte of the 2K can
have any one of 255 values. In the Texet
each of the 255 values represents a string of
four pixels, each one of which can be any
one of eight colours.

The horrible, rubbery keypad brings
back memories of the Spectrum, but at
least it is possible to enter keywords in full.
A good feature is the On/Off switch which
allows you to reset the computer without
pulling the power plug out of the back.

Sound on the Texet is very limited. It can
hardly be heard above the ordinary
background noise of a house, let alone the
Practical Computing office. The Sound
command has two parameters. Pitch can
vary between 0 and 31, duration between 1
and 9. )

Basic is fairly standard, with For-Next-
Step and If-Then-Else. Sometimes using
CLSto clear the screen gave an error for no
apparent reason. Some programs written
in Basic for other machines seemed to
work, but one thing that didn’t work on
the review machine was the cassette
operating system. Perhaps this was due to
the recording levels of the cassettes, but
more likely it had something to do with the
sloppy circuitry inside the Texet. My
neighbours would not appreciate the
medium-wave radio signals it radiates.

Conclusions

@ Against the Oric, the Texet TX-8000 is
not an impressive machine; at around £70 it
is worth the few pounds more than the 1K
X-81, if only for the colour. m
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CONCURRENT CPIM

Multiplies the power of your microcomputer.

If you have to wait impatiently for your personal
com};uter to finish a job before moving on to
another task, you heed Concurrent CP/M. This
new software technology from Digital Research
increases the productivity of your micro-
computer by allowing you to do more than

one thing at a time.

Using Concurrent CP/M, you can run
several programs simultaneously, switching
instantly from one program to another- For the
first time you can write a letter while you do
your financial planning. For the first time you
can write text while printing other documents.
For the first time you can ec%it programs while
your program compiles. Concurrent CP/M is
the best investment you can make in micro-
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of Digital Research Inc.
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computing because it multiplies the value of
your hardware and lets you use all the CP/M
compatible programs. And if you're developing
software, it ensures that you're on the crest of
the hottest new wave in the business.

There’s nothing like Concurrent CP/M in
the personal computer world, and you can get
it only from Digital Research.
For more information, contact:

Digital Research (UK) Limited

Oigorg House
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Telephone: 0635 35304 The creators of CP/M™
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UK Distributors

Tamsys Limited
Tel: Windsor 56747

The Software
Connection Limited
Tel: Fareham 239025

Xitan Systems Limited
Tel: Southampton 334711
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THE BBC MICRO is designed as a front-end
processor of a highly expandable hardware
configuration. Accordingly, if it is run
without any of the hardware extensions, the
highest-resolution graphics facility will use
up the vast majority of on-board memory.

That is just another way of saying that the
designers have done a grand job of memory
management in terms of the full machine
specification. And if you ran your programs
on a second processor communicating via
the Tube the graphics make no difference
whatever to the amount of memory your
program has at its disposal.

For those of us living in the present,
however, compromise and clever coding are
theonly answer. Astable 1 indicates, outside
the low-resolution mode 7 Teletext format
the memory available for Basic program
and variable storage is somewhat abridged.

Of the three packages under review only
Salamander’s manages to make use of the
very-high resolution mode 0, and it is limited
to Model B machines in consequence. The
two offerings from the BBC willrun on both
A and Bmachines. They pay the penalty that
Drawing uses high-resolution two-colour
mode 4 instead of mode 0 or 1, while
Painting uses medium-resolution four-
colour mode 5 instead of mode 2 or 1.

Salamander Software’s EDG Graphics
package was developed by EDG

| Engineering International. It arrives as a
| boxed cassette with a spiral-bound AS5-sized

manual. Typing
CHAIN “ «

makes the package climb on board, and a
cursory glance indicates that there is no
possible way of patching the programs to
operate as a disc-based system. It has alot of
functions to cram into the available space,
and all that disc work area must have looked
far too tempting. Score — | to EDG.

Screen mode is then selected by pressing 0,
1 or 2. The screen mode can be changed
during the graphics session. The operating
screen includes a four-line text area which

Figure 1.

Figure 6.

82

normally displays the current function and

prompt, a colour menu, percentage of |

picture memory used, X,y co-ordinate of the
cursor, angle and length of cursor position
| from last significant position, and Draw
mode. The cursor is visible in the graphics
window as an unobtrusive cross-hair —
score +1 for visible, it makes quite a
difference. The picture window starts
blank.

Cursor movement is by the four arrow
keys, starting slowly and speeding up as you
hold down a key. When the cursor hits the
edge of the screen it disappears from view,
and the X,y co-ordinate display gives the
only indication of where you are. The cursor
can go uptoabout 10screen-widths fromthe
screen itself, and a good imagination is

|
Figure 2.

Figure 7.

- Drawing
what’s best
fromthe

BBC Micro

John Harris tests three packages which provide easy access
to the BBC machine’s outstanding graphics.

needed to ““see’’ it hanging four feet left at
320 degrees, especially if the last significant
point was off the screen as well.

The reason for these mental gymnastics is
to make perspective lines meet off-screen, or
’ to define the centre or edge of a polygon off-

screen as in figure 3. Should you wish to

return to any point on- or off-screen there is
l a Home instruction. It allows youto move to

screen centre, to one of three saved locations

or to the last significant point — the cursor

address where the last completed function
| instruction was performed.

There is no direct cursor addressing, only
the arrow keys. A background grid of dots
can be switched on or off at any time by
pressing G, and helps interpret the co-
ordinate addresses.

Figure 3.

i Figure 8.
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—software reVieW_

Table 2. EDG Graphics package, drawing
functions. l

Key Function

Arc, draws any circular arc l

Box, draws any parallelogram

Circle, draws any circle

Fill, fills any closed area with
colour

Line, draws one or more connected
lines

T Text, puts text anywhere on the

picture

mO® >

-

Table 3. EDG graphics package, editing

| | functions.
Key Function
{ R redraw one ltem, reverses X
¥ " X delete one item, screen and
l Table 1. Screen display modes on the BBC Micro. g
Colours Resolution Mermory Left for Basic S foirﬂg,ﬁgﬁgfr.?sf{om
Mode at one time Text Graphics use Model A ModelB Ctrl-L Load instruction list
0 2 80 x 32 640 x 256 20K n/a 6K Ctrl-P set Copy From pointer on
1 4 40 x 32 320 x 256 20K n/a 6K instruction list
[l 2 16 20x32 160 x 256 20K n/a 6K Ctrl-R redraw screen complete from
3 2 80 x 25 16K n/a 10K instruction list
l 4 2 40 x 32 320 x 256 10K 3K 16K Ctrl-S Save instruction list
5 4 20 x 32 160 x 256 10K 3K 16K Ctrl-X delete complete screen
6 16 40 x 25 8K 5K 18K Ctrl-Z forget instruction list
7 16 40 x 25 80x 75 1K 12K 25K [
| *where 16 colours are indicated, these are eight steady and eight flashing pairs. Colour selection is made from the palette
| |_n/anot available | by moving aselector with the < and > keys.

By holding Shift at the same time the logical
colour for a given palette position can be
changed, giving access to all the colours
possible onthe BBC even in the two- or four-
colour mode.

Within appropriate functions a drawing
mode selection may be made. It is done by
pressing Control-D between Lined, Dotted
or Filled; Lined is the default. Lines and
dots can be seen on figure 1; the yellow area
of figure 2 is a filled circle, though after the
event it is impossible to say whether it was
Figure 4. Figure 5. filled at the time or later through the Fill

— function.

The drawing functions themselves are
given in table 2. Examples of arcs are seen in
figure 2. The system prompts for the two end
points of the arc and then guides the cursor
along the bisector of the implied circle until
you select an edge location. The latitude
lines in figure 2 converge on two common
end points and provide natural candidates
for the Save/Home cursor commands.

Boxes prompt for two opposite corners,
circles for the centre and edge. The line
| Figure 9. Figure 10. (continued on page 85)
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Drawing
what's best

fromthe
BBC Micro

(continued from page 83)

function, once entered, allows any number
of joined lines to be created without
reselection. It is helped by the existence of
the elastic band, a temporary line on the
picture joining the cursor to the last
significant point and moving when the
cursor moves. Text may be added anywhere
on the picture at any time as in figure 1.

Figure 3 was created with Save/Home
cursor, the line function, subsequent line
verticals and horizontals, and aliberal use of
Fill. Any area being filled which is not
perfectly closed allows the colour to run into
adjacent areas. The sky changed several
times from blue when filling the blocks and
required a patch to the line boundary
followed by a corrective fill where the colour
had spread. Thereis alternative provision —
see table 3 — to “‘forget’’ the last instruction
from the instruction list and redraw the
picture to its previous point.

It is in the editing functions that the
package makes its real impact. The
instruction list for the drawing on the screen
can reach 100 percent full, but the *‘picture
so far” can be saved to cassette. The
instruction list can be zeroed without
disturbing the screen contents and drawing
them recommenced, so that an unlimited
instruction list can be effectively built up
and subsequently recalled to the screen.

Given a library of instruction lists
previously created, sections of different
drawings can be amalgamated to create new
results. While there is no capability to
shrink, enlarge or move sections of the
picture about you can bet your boots there
was in the original commercial system it was
developed from.

The BBC has adopted an opposite
approach for its own packages. Both
Drawing and Painting are the creations of
Brian Smith of the Royal College of Art.
The accompanying booklets say you can
learn how to use the graphics capabilities of
the BBC Microcomputer — draw shapesina
magnificent array of colours, change the
colour of the shape you draw, delight your
children, your friends and yourself with a
plentitude of effects, then move on to the
next program. But they are most
emphatically not capable of producing
technical drawings.

Yet when you get past the packaging and
load the programs, you find that they have
nothing to do with teaching you the use of
the micro’s graphics. While they can change
the logical colours displayed they can only
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have two and four colours on the screen at |

once.

Compared to the EDG package, the '
commands for Drawing are simplicity itself.
The 10 red function keys are active, and the
cursor is aimed eight ways by pressing one or
two of the arrow keys. Each time a numeric
key is pressed it is moved by a distance
proportional to the value.

The space bar is used for repetition of the
drawing functions, which allow lines,
polygons, spheres, cones and grids to be
placed on the drawing. Figure 4 shows a
four-sided cone repeated over several cursor
movements, while figure 5 contains a sphere
of specified height representing Middle-
Earth, about which the Midgard serpent is
gliding. Note the significant use of blue.

Do you detect a glimmer of graphics
raising its head? That, after all, is what the
packages are all about: the ability to put
images on the screen. Nothing I could do

Table 4. EDG Graphics package,
miscellaneous functions.

Key Function

grid switch on/off

home cursor

mode change

normalise colours

options selection within
drawing function

save cursor

zeroise length display

elastic band switch on/off

calibrate length display

draw mode within drawing
function

Ctrl-Q quit program

<> colour selection

shift < > logical colourchange

TN® 0ZZIO

Ctri-C
Ctrl-D

Table 5. BBC Drawing functions.

Function Function

key

0 clear screen

1 select colour, foreground and
background

2 line drawing

3 polygon -

4 sphere

5 cone

6 grid

7 horizon

8 text

9 stop run

Table 6. BBC Painting functions.

Function Function
Key

0 clear screen

1 select colour for subsequent
functions

set logical colour

optical effects: normal, Or, XOr

airbrush

brush

cross-hatch

polygon

text

stop run

LO~NOOALWN
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could raise the level of the EDG package |
results above clean-edged cartoon standard. |
Drawing is starting to be just a touch arty.

The Painting program, instead of having
a lot of preset shape generators on its
function keys, has a set of textures. Only the
polygon is common. A brush of square or
triangular cross-section spreads solid blocks
of colour. It can be set at any width from
dot-size to half screen. An airbrush with
similar size characteristics will spatter dots
ontothe screen, and a cross-hatch generator
will place a grid of specified size and mesh at
the cursor position. Text can be placed
anywhere on the screen.

The colour is selectable, as is the logical
colour. Up to four may appear on screen at
any time. Each change to the screen can be
specified as Normal, Ored or XOred.
Normal overwrites anything, Or overwrites
darker colours only and XOr never
obliterates anything on screen but changes
its colour. Any XOr change except airbrush
is cancelled by re-pressing the space bar
without moving the cursor.

Being a stablemate of Drawing, Painting
has a very similar operating technique. The
cursor is handled the same way, the space
bar performs repetitions, the function keys
react as before — see table 6 for the
instruction set.

The speckling on figures 6, 7 and 8 are
from the airbrush; everything else on 7and 8
is polygon, while the rest of 6 is cross-
hatching. Figure 9 is all polygon, while 10
was done using a little of everything,
including brush.

One of the most useful attributes of the
program is the speed with which it can
convert ideas to results. Figure 9 was
completed in about 70 keystrokes, which is
less than two lines of this review.

One niggle about the BBC programs
concerns the cursor. It is the most awkward,
obstinate pig of a cursor in the history of
computing. It does admittedly go where you
tell it to go, but it adamantly refuses to let
youknow that it has arrived. When it hits the
invisible boundary of the canvas it goes to
the centre. So you creep it up on the invisible
boundary again and back to the centre it
flips, simply because you cannot see it for
half of the approach.

Conclusions

@ The EDG Graphics Package is marketed
by Salamander Software. The boxed
cassette is accompnaied by an A5 spiral-
bound manuatl and costs £24.95.

@ The Painting and Drawing packages each
cost £9.95 for a cassette and 24-page A5
booklet. They are published by the BBC.
® The EDG package has a solid, competent
feel to it. Its strong point is technical
drawing: there is no guesswork in
measurement and each step is repeatable
and editable.

® The Painting and Drawing packages are
suitable for more imaginative graphics, and
results are more difficult to repeat. Painting
is a triumph; Drawing appears more like a
talented afterthought. 4]
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Pet alternatives

David Oborne compares Wordpro and Superscript, two remarkably similar packages to

run on Commodore’s well-established family.

THE EXPLOSION in sales of personal and
desk-top micros has led to a
correspondingly bewildering array of
programs to purchase. This is particularly
so for business users, and many word-
processing systems, databases,
spreadsheets, index files and other
applictions compete with each other for
use on the same make of micro.

Of course, they all seem to do the same
sorts of things—process words or
numbers—but the problem which often
faces the computer owner is how to make
up his or her mind which to buy.
Independent reviews in magazines such as
Practical Computing can help, but they
often comment only on one particular
program at a time, making it difficult to
compare the pros and cons of different
packages.

Wordpro and Superscript are both
word-processing packages and both run on
the Pet. Wordpro is marketed in the U.K.
by Wego Computers Ltd, and seems to
have been available for Pet users for many
years—like a week in politics, a year in
computers is a very long time. Since its
introduction it has developed with the
evolution of the Pets to what is now its
fifth generation for the large 8096
machines.

Superscript is a much more recent
entrant into the market, not to be confused
with Tandy’s Scripsit or Superscripsit. It is
produced by Precision Software Ltd and
was written, so the advertising says, by
Simon Tranmer of IPUG who “‘couldn’t
find a word processor which would handle
20K of text, with window scrolling up to
240 columns and able to use the screen
while printing. So he wrote one.”” He
seems to have written a very similar
program to Wordpro.

The first and most obvious difference
between the two programs is the way that
the authors have chosen to protect their
products from pirating. Wordpro will run
only on designated machines. You can
make as many back-up copies of the
program as you like, but they will only run
on one machine. A security ROM has to be
inserted into one of the spare Pet sockets
and the program continually searches it for
data. If the ROM is not present the
program refuses to work.

Superscript is protected by being made
impossible to copy—at least not without a
lot of difficulty. The author has included
some fancy software within the program
which makes it effectively uncopyable
even when taken block by block. Security
copies cannot be made and the program
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cannot be altered to suit your own
requirements
Wordpro—see Practical Computing,
October, 1982—but the program can be
run as many machines as are needed.

The two programs also differ in the
machines on which they run. Wordpro can
be used on all versions of the Pet including
the new series now emerging though a new
program must be purchased when
changing between certain of the models.
The same program bought as Superscript
can be run on any level of machine. The
program is simply instructed which type of
machine that it is running on.

Long documents

Once loaded and running, the two
programs at first sight appear similar both
in design concept and appearance. Both
use the idea of linking shorter files together
to compose large documents. A long
document such as a chapter will be
composed of a number of smaller
files—say two or three pages—and at the
end of each file an instruction is inserted
for the computer to call the next file and to
continue printing. The length of the final
document is determined only by the
amount of file space left on the disc, and
even this can be extended by periodically
inserting new discs into the drives.

Both the programs depart from the
normal practice of automatic word-wrap
which shows on the screen what the final
document will look like. Both Wordpro
and Superscript split words at the end of

as can be done with.

the line, so the final document that appears
on the screen looks nothing like that which
will be printed out. But both packages
provide the facility for the user to print the
document to the screen, although this is
not available for Wordpro 1 to 3 for the
3000 or 4000 Series Pets. Lack of word-
wrap facilities also makes editing more
difficult since the printout of a document
which is to be edited does not look the
same as the information on the screen;
words do not appear at the same place on
the lines, for example.

The two packages also have similar
formatting instruction for use when, say,
printing out the document. Both use
commands which are embedded in the text
such as

Tmxx
for the position, column xx, of the left
margin, and

ju

followed by I or O for right justified or not
right justified. Since the two programs are
so similar in design it is possible to use one
of the programs to process words created
using the other. This is particularly useful
if you also have the Superspell spelling-
checker program.

The appearance of the programs when
loaded is also very similar. For example,
having initialised the programs the first
thing the user sees is the status line, which
provides information on the current mode,
the column and row numbers that the
cursor is on, etc. Both programs insist that
| a format command is prefaced by a
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—Word processing_

“‘tick’’, produced by pressing the Control
key and then the / key.

In any word processor text is typed into
the memory store just as it would be on an
ordinary typewriter. As with a typewriter,
certain formatting parameters have to be
set to make the printed page look
acceptable. On a word processor they are
included at the beginning of the text—left
margin, right margin, single/double
spacing, number of lines per page, number
of lines to be printed on the paper, etc.
With both programs the ‘‘tick’’ character
signals a formatting command.

Both programs allow for the provision
of header and footer lines to be printed at
the top and/or bottom of each page. They
may include details of the document being
printed and the page numbers, auto-
matically incremented at each page. Both
programs allow headers or footers to be
placed anywhere within the text so that
different pages could have different types

of information printed at the top or l

bottom. The commands used by both

programs are
{ hdx: text
and

ftx: text

for header and footer respectively. The x
represents the number of blank lines to be
left between the header and the start of the
text or between the footer and the end of
the page.

The text is what is to be written at the top
or bottom of the page, and the text line is
divided into three equal areas—Ileft, centre
and right, separated by commas. So,

< tlck>hd3;, chapter 1,

would put the text ‘‘chapter 1°’ at the top
centre of each page, leaving three lines
before the beginning of the text. If the
characters < > appear in a Wordpro
header or footer, or a reverse # in
Superscript, then the page number will be
printed at that point.

Once the main text has been typed in, or
the available memory filled, then it has to
be stored on to a disc. Once again, the
pocedures are very similar for both
programs. Superscript asks you to press
the Off/Rvs key and then F. Why it does
not make it easy to remember and ask you
to press Rvs and S for Save is another
question. After all, the efficient saving of
text on to the disc is the most important
aspect of a word processor, as anyone who
has spent hours typing at the keyboard
only to loose the text through stupidity
caused by tiredness will know!

Sensiblesaves

Wordpro is better in this respect. It asks
you to press Shift and Clr/Home keys
together and then to press the M to
memorise. While on the topic of easy-to-
understand computer dialogues, it is worth
pointing out that Superscript is just as
annoyingly ambiguous with its instruction
for recalling material from disc—it uses
the letter L for load. Efficient computer
operators may all know that loading
-means taking data from the disc to the
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machine, but a naive user might, not
unreasonably, interpret it to mean loading
information on to the disc. Any room for
ambiguity risks loss of valuable material.

-Wordpro’s use of the terms Memorise and

Recall offers less chance for mis-
understanding.

Putting text into the machine, storing'it
and recalling it, however, is only part of
the value of a word processor. Its main
task is to manipulate words. Most word
processors can move blocks of words
around the text, search for a particular
word and, if necessary, replace it with
another, remove whole sections,
paragraphs, words or letters, and set up
standard documents so that specific pieces
of text such as names and addresses can be
merged into them. All of these facilities are
offered by both Wordpro and Superscript,
although it is at this point that slight diff-
erences between the two programs appear
to creep in.

The first difference that appears
between the programs is the method of
accessing text from the discs. With
Wordpro, you simply ask for a directory
by keying Shift/Rvs, drive number,
Return, take the cursor to the required file
name and then recall the file by pressing
the Backslash key. The file is loaded on to
the screen from the column 1, row 1 Home
position.

Accessfromdisc

Recalling a file from disc using
Superscript is a slightly more complex
procedure. There are two ways of recailing
adirectory from disc. Simply to look at the
directory, you need to go into the Disc
mode by pressing Control - >. Then, to
access the directory you type $dr, where dr
represents the drive. But if you want to use
the information to recall a file from the
directory, you need to type + $dr, which
adds the directory to the file. You then use
Shift-Rvs to toggle the file name on to the
status line. The program puts each name on
the directory on to the status line each time
you press Shift-Rvs. With the appropriate
file name on the status line, Return loads
that file. Unfortunately it loads the text

below the cursor position, so if you have

moved the cursor parts of the directory will
also have to be erased.

If you simply want to look at the
directory Superscript has one major
advantage over Wordpro in this respect.
Loading it does not erase the text currently
on the screen, although adding the
directory to some text using + $dr does
erase a portion of the text. Calling a
directory in Wordpro erases all text from
the memory.

Wordpro recognises that replacing the |

text in the computer’s memory with the
directory can be a little annoying, so it
makes you key an extra Return before the
directory is loaded. Unfortunately this
soon becomes habitual and so its value as
an error trap is soon removed. You can, of
course, dump the directory to the extra
text, but this requires forethought —

something which doesn’t always come
readily after a long session at the
computer.

Both programs offer the user the
advantage of saving files as ASCII files
rather than in the usual compacted form.
To many users this will not be of much
interest, but it does mean that computer
programs themselves can be composed,
saved and edited using Superscript rather
than the Pet’s own editor. Being able to get
rid of the computer’s Teletype mentality,
for example, of only listing a program
from top to bottom represents a great leap
forward for many amateur programmers.
The same facility is also useful for
accessing text as sequential files from other
versions of Pets or even, with appropriate
software, from other computers or types
of program.

Extratext:

Once the text has been entered the
differences between the two programs’
operation can also be seen. The most
obvious is Superscript’s larger memory for
files since, unlike Wordpro, it does not
reserve a variable amount of space for
extra text. This approach has its
limitations but it does mean that more
usable memory is available for straight
text. Although file memory limitations are
not that important, thanks to both
programs’  very strong file-linking
facilities, the longer the file the easier it is
to edit, particularly when moving blocks.
As the maximum file size is reduced, it
means that you are more likely to have to
go. through the cumbersome process of
creating additional subfiles in order to
move a block of text from one file to
another.

Processing blocks of text is an area in
which Superscript scores. It can only move
whole lines to another part of the file, or to
another file, though it appears that future
versions of Wordpro may not be keeping
to this restriction. But in existing versions a
very complex procedure is needed to
transpose a sentence which extends from
the middle of one line to the middle of
another. All of the lines in which the
required sentence occurs must be moved,
and the text is then cleaned up by deleting
the parts of the lines that were not meant to
be moved. The same pieces of text then
have to be replaced in their original
position.

Superscript allows you to move blocks
of text of any length—from one character
to paragraphs and pages—from and to
anywhere in a line. Transposing sentences
and words becomes a much simpler
procedure.

Wordpro does allow you to delete words
or sentences, but this can be rather time
consuming since blocks have to be made
up by repeated instructions to delete a
word or sentence. Superscript’s blocking
process allows deleting to be done much
more simply. It also has a useful

Paragraph Delete function.
. (continued on next page)
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(continued from previous page)

Users may initially have some problems
with Superscript’s syntax, which dis-
tinguishes between Deleting and Erasing.
Wordpro makes the same distinctions, but
not in such a confusing way. Using
Superscript you can Delete or Erase any
sections of text, but the two commands do
different things. Deleting removes the text
and closes up the gap; Erasing removes the
text and leaves a space. It is difficult to see
the value of the Erase function, since even
after closing the gap with Delete, typing
new text in the Insert mode will always
allow new text to be added.

One of the excellent features provided
by Wordpro is the ability to append

frequently used information into the text

that is being typed. Standard words,
phrases, sentences or even paragraphs are
added by dividing the available memory
into a Main Text and an Extra Text area.
By relatively simple key presses,
information in the Extra Text area can be
inserted while typing in the Main Text
area. The amount of memory available in
each area is variable and under the control
of the operator in all versions except
Wordpro 5.

You could type a small letter in
Wordpro’s Main Text area and leave a
large amount of room in the Extra Text
area for mailing details. Alternatively a
very small extra text area could be set
aside, perhaps with only a couple of
standard phrases, leaving the majority of
memory free for the main text. Superscript
does not have any of these facilities. All of
the Pet memory is used for the text, which
is how more memory comes to be available
per file.

Mailing shots

Superscript’s method of doing mail
shots is not as easy as using Wordpro. Both
programs require the operator to insert
specified characters in the general
document which indicate where the
variable information is to be put for
example, names, dates, addresses, etc.
Using Wordpro, the variable information
is put into the Extra Text area, either direct
from the keyboard or loaded from a file.
Printing out the document which includes
variable information is then a simple
matter of typing Control, O, and 1. Only if
the list of variable information is longer
than the memory available in the Extra
Text area do things become slightly more
complicated, as the variable data has to be
loaded from a separate file. This file can
have been created either by using Wordpro
or by using the Basic program described in
the November 1982 issue of Practical
Computing.

With Superscript all the variable data
has to be loaded from a separate, pre-
viously created file. It is no more difficult
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than the Wordpro system, but it does mean
that a file has to be created and saved
before repeated mail shots can be
produced, rather than text simply being
typed into the machine. An operator using
Superscript only needs to learn one way of
creating the variable information for a
mail shot, whereas the Wordpro operator
might need to learn two: using the Extra
Text area for small lists and separate files
for large ones.

Superscript also allows the user to type '

in variable information from the
keyboard, but this has to be done each time
a new letter is produced, so the operator
has to remain at the keyboard all the time.
With Wordpro all the variable infor-
mation can be typed into the Extra Text
area at once and, having set the machine
going, the operator can leave it to run.

Good for tables

Superscript scores over Wordpro in the
ability to pan over more than 80 columns,
which is particularly useful for tables.
Both vertical and horizontal tabs can be set
within a line length of up to 240 characters,
defined at the beginning of a session when
Superscript is loaded. The tabs can be
saved as part of the file by appending a +
to the end of the file name when saving.
Tables wider than 80 columns are a very
messy business on Wordpro since more
than one screen line has to be used for each
row of the table. In Superscript the text
around the table does not have to be
printed out with the same margins as the
table. The Im and rm formatting
commands can be used to see to that.

Both programs allow you to print to
either the screen or the printer. Screen
printing is imperative when word-wrap is
not available since the text will not be
printed in the same format as it appears
when being composed. Whereas the same
Superscript program enables you to print
to the screen on any version of the Pet, the
40-column Wordpro versions do not. Both
programs also allow you to print a file
from disc while editing another file but this
is not available on Wordpros 1 to 3.

Superscript has the very useful Of
command to offset the printer from
column 1. It is of particular value to users
who have sheet feeders attached to their
printers. Setting the left margin position
to, say, column 15 has the same effect as
offsetting the printer head, but means that
all other left margin settings have to be
reset. Simply including an offset command
on the first file makes life much easier. To
do the same thing with Wordpro you must
use the special character facility to send the
appropriate control characters to the
printer.

|
|

file to the screen until the required page is
reached. The precise procedures used
differ: Superscript’s is probably easier to
understand, whereas Wordpro’s is faster.

Using Superscript, you can change from
video to printer printing simply by pressing
V or P after the output command.
Unfortunately the change can only be
made at the end of each page, so the
printout has to be restarted at the end of
each page by pressing V or P. To begin
printing from a particular page you simply
press V at the end of each page until the
appropriate page appears, and then press
P each time.

With Wordpro the change can be made
using continuous printing. The procedure
required here is for the output first to be to
the video. Then as soon as the required
page occurs the output is aborted and
restarted at the same place, but is sent to
the printer. To restart, type Control, O, P,
G for global files, C for continuous output
and Return. Then, when the file name is
requested, press the Back Arrow key.

On Wordpro the process is faster with a
large number of linked files; Superscript is
faster with smaller number of files. But
Wordpro only allows the facility with
linked files, whereas it is possible for any
file with Superscript.

Documentation

Both Wordpro and Superscript come
with good documentation, though it
would be useful to have a full index in the
manuals. Though Pet owners should find
either program immensely valuable for
word processing, both have annoying
features.

Wordpro’s cursor is a solid block and
Superscript’s is a flashing block. When
composing at the keyboard the flashing
cursor becomes rather annoying, but it is
useful when using the program’s editing
features. Wordpro’s non-flashing cursor
just sits there, and you have to scan the
screen to find it, which is just as annoying
as Superscript’s flashing cursor.

Conclusions

® Both programs are excellent.

® On cost alone, Superscript scores: at
£249 it is around £100 to £150 less than
Wordpro, depending on which version of
Wordpro you buy.

® If you already are using one type of
program then it is not worth buying the
other simply for word-processing
purposes.

@ For processing straight text Superscript
has the edge over Wordpro with more text
space available and a proper block-move
capability.

® Superscript will compose tables on the
keyboard up to 240 columns wide, which is
very useful for report writing.

® Wordpro’s strengths lie more in the
business user’s orientations, with easier

Both programs allow specified pages of | mailings, insertion of standard passages,
text to be printed rather than the whole | and easier disc operation for inexperienced
document. It is done by printing out the | users.
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The box is not always black ...

At Rair we're continually enhancing and upgrading our  single-user floppy disk systems right up to powerful

Black Box microcomputer range to meet the ever- multi-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That's why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always a new application,remember to
black. call us first.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simple  colour you like, including black.

United Kingdom RAIR Limited 6-9 Upper St Martins Lane London WC2H9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Paris Telephone 010 3312254401 Telex 290177
West Germany RAIR Computer GmbH Clemensstrasse 5-7 5000 Koin1 Telephone (0221) 219811 Telex 8881915 m
United States RAIR Microcomputer Corp. 4101 Bunton Drive Santa Clara CA 95050 Telephone (408) 988-1790 Telex 677038
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The Right Product at the Right Price

The TIGER is the most unique and
powerful microcomputer inits price range,
exceeding the capabilities of any other
micro inits class.

Designed for ease of use, conveni-
ence and to a price, TICER will perform for
a one person office, small to medium size
business operations, and with its versatility
and flexibility, the TICER is ideal also for
the large corporate user.

Comprehensive Software,
Documentation and Support

Look at the TIGER specification.
Impressive? Yes! But, all these features
count for nothing unless you have reliable
software, good documentation and the
right level of professional support.
TICGERBYTE® software includes Peach-
tree — one of the world's biggest and most
experienced software specialists. In addi-
tion to these basic accounting and office
productivity programs, TIGERBYTE® pro-
vides proven communications and
graphics software. With excellent docu-
mentation and nationwide service back-
up, HH provide the dealer with total
product and support.

Designed for the Market

The TIGER was
designed with theuserinmind.
Apart from its obvious aesthe-
tically pleasing appearance
and excellent use of
ergonomics, the TIGER

- -

performs. The price and —

THE TIGEE

needs of the smaller business but, because
ofits built-in modem and immediate access
to Prestel, the TIGER is a powerful com-
munications tool. Comprehensive inter-
facing ports mean TIGER can support
advanced data communications to other
terminals, minicomputers, and large
corporate mainframes. With outstanding
colour graphics, the TIGER isa compelling
selling proposition.

HH® - The Company

The TIGER comes from a well-estab-
lished British company renowned for its
high quality electronics and marketing
skills. We have an impressive list of clients
worldwide supported by over 600 dealers
1in 48 countries. We'll be here tomorrow.

The Future Today and Tomorrow

The TIGER'S design is based on a
combination of some of the most advanced
microprocessors available, providing
significantly better performance than any
other micro in its price class, so it won't be
obsolete tomorrow.

Invest in the Future Today
Innovation, quality and service. That's
HH. We are now looking for the best 100
dealers in Britain. That could
be you Contact HHnow fora
dealer pack.

THE COMPLETE TIGER

performance e Ty n DESKTOP SYSTEM -£2,795

§ pp—

meets the ‘.‘-- -

Unique Three Processor System
Tiger's advanced pipe-lined architecture is based onthe
7220,6809 and Z80A microprocessors.

Memory: 7220: 56K RAM
Z80A: 64K RAM
Expansion bus allows virtually unlimited extra RAM, VO
devices or disk controller connection.
16K ROM provision if used without disks.
Standard 2K ROM.
6809: 2K RAM
Expansionbus allows extra RAM, VO devicesordiskcon-
troller connection.
16K ROM
256 x 4 bits parameter RAM with battery.

Disk Capacity: Two 53%" double sided, double density,
drives giving total 2.OMB.

Operating System: CP/M™ Industry Standard.

Colour Graphics: 14" High resolution colour display.
Dedicated 7220 processor with 96K RAM generates —
© High resolution colour 512x512 Pixels, with High Speed
vector, arc and figure drawing. Features hardware Pan
7 0 and Zoom, also anirmation.

COMPARE THESE SPECIFICATIONS

ARRERLLIE 3

® Text mode resolution 640x256, 80 characters x 24 hnes.
® Prestel mode 40 characters x 24 lines.
Display writing speed 1 million pixels per second.

Features Built-in

® Modem - withauto-dial, auto-answer facility

e Cassette Port

® Security Switch
ID Codes.

@ ResetSwitch

e Light Pen Port

e Video Drive (TTL Level)

e Disk Port

e JEEE-488 Port

® Printer Port

e RS232

e Network Data Link

® Internal Loudspeaker

e Keyboard - Expanded QWERTY, non reflective key-
caps, numerical pad and cursor controls. Ten coloured
definable function keys. Special ergonomic design.

e Disk Expansion - Disk controller card. Connectors for
additional two §%" drives and two 8" drives.

o UHF Pal Encoder Module - option

@ registered trade mark of Digital Research Inc.

HH® is aregistered trademark.
* Price includes hardware and systems software only (excl. VAT).
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1am interested in a dealership. Please send me I
B full details and contact me:

Name:_
Address:

Telephone No:_

H/H Microcomputers Viking Way, Bar Hill. Cambridge CB38BEL Telephone: Crafts Hill (0954) 81140 (15 lines)
Telex:817S15HHELECG Telegrams: Electronic Cambridge.

PC
----------->-€-
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GALAXY
COMPUTER
SYSTEM

WHATEVER
REQUIREMENTS
YOU HAVE

GM813~CPU/
64K RAM Board

% 4 MHz Z80A CPU ;

%* 64K Dynamic RAM q

% RS232 Serial Infertace

% Twa 8-8it |/O Ports

% 1200 Boud Cassefte
Interface

% Extended and Page
Addressing Modes

GM812 -
IVC Board

% 80x25 Display Format

% On-board Z80A
Microprocessor

% Buffered Keyboard input

% Programmabte Character
Generatar

* 160x75 Pixel Graphics

% Light Pen input

GM 829-FDC/
SASIBoard

* Single/Double density
operation

% Single/Double sided drive
operation

% Upto3Imixed 3.5". 525"
and 8" drives

% Industry Standard SAS|
hard-disk interface

WO .
SPARE
SLOTS

lams T
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- A
-

L hat
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The cost-effective solution to
your computer needs for only

£1,495°

Features include:

Twin Z80 Processors
64K Dynamic RAM
800K Disc Based Storage

For just £1,495 the Galaxy 2 provides the basic requirements for a small
business system:

@ Central Processor Unit with 64K of RAM
® Twin disk drives (400K storage perdrive)
® Keyboard and 12" monitor

But unlike many other small-business systems the Galaxy System is
specially designed for expansion and flexibility to meet changing
requirements. It uses the world's best selling micro processor, the Z80A, and is
based onindustry-standard 80-Bus boards. The business system usesonly 3
boardsinthe § spaces available, so extra cards canbe “plugged-in” to
expand the system; for example to expand the memory, or to give a colour
facility, or to develop the Galaxy for the particular requirements of education,
research, software development etc.

It has a CPIM operating system which gives access to the largest range of
software available for any machine. In particular, Gemini can offer QUIBS; a
small-business package developed especially for the Galaxy.

The Galaxy has industry-standard interfaces (parallel and serial), and
Gemini Microcomputers can supply a full range of compatible hardware
including a Winchester sub-system and printer.

The Galaxy offers the most cost-effective way of obtaining a basic unit
which is capable of developing to meet your particularrequirements; now
and tomorrow.

/]

" G@fﬂlm MIC(OCOmpUte(S Oakfield Corner Sycamore Road Amersham Bucks HP6 5EQ
® Circle No. 166
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80 x 25 Screen Format

Dual Printer Interfaces

Modular Design

Extra Disc Drives Easily Added
Winchester Expansion Available
Net Working System Available
Additional Slots for 2 Cards
12" Green or Amber Monitor

—

!
EEENRy oy
*Price is exclusive of VAT

A MULTIBOARD COMPUTER
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| THE 16-BIT computer market is becoming

crowded. It is no longer enough for a new
machine merely to make use of a 16-bit
processor. It needs something extra to
distinguish it from the competition. What
the Orion has is speed.

The Orion is one of the few machines you
can go out and buy now which uses the Intel
8086 processor rather than its less powerful
brother, the 8088. Consequently the Orion
is much faster than both the Sirius and
the IBM PC at performing standard
benchmark tests, and even beats the
outstandingly fast Olivetti M-20.

The machine is being distributed by
Office and Electronic Machines pic, a
major British office-equipment group, with |
its own dealer network and direct-sales
force. The OEM group is sole U.K. agent
for Adler, Triumph and Imperial type-
writers, and also sells the Bitsy range of
word processors. The Orion represents an
extension of OEM’s range into general
office systems. The standard single-user
system costs just under £3,000, which is
competitive, considering that the Orion has
better-than-average communications and
netwoi ing expansion possibilites.

The Orion was designed for OEM by
Future Technology Systems. It is being built
at FTS’s plant at Beith in Ayrshire, where
many of the parts are also made. The
floppy-disc drives are American but most
other parts are British, including the
Scottish Rodime hard discs. [

Externally the Orion has a conventional
modern design, following the now standard
three-box pattern. A detached keyboard
and separate screen unit plug simply into
the back of a system box, which contains
the main circuit board and the disc drives.

The detached keyboard has a con-
ventional layout, with a separate numeric
keypad and plenty of programmable
function keys. A groove running above the
keys accommodates replaceable metal
legend strips to describe function-key use
with different software packages. |

The keyboard has a light, fast feel. It
pleased the touch typists in the office,
although I found it a little trigger happy. 1
have yet to see a keyboard attached to a
computer which has the the adjustable
sensitivity that is common on electric
typewriters.

The display is a 12in. green-on-grey
CRT. This unit is also on the end of a single
cable, so it is easy to move around, and the
screen can be swivelled and tilted. Text is
displayed clearly. Each character is formed
from an eight-by-14 matrix of dots within a
10-by-16 cell.

A utility is provided for users to create
their own character sets for specialised
applications. It potentially allows the full
400-by-800 resolution of the screen to be
used in graphics applications, but it is
probably not the easiest way to go about
things. Better software support for graphics
applications is promised. An optional
colour board is available.

One irritation is the absence of a |
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Fast, British and expandable, the Orion seems well
placed to compete for sales. Ian Stobie investigates.

brightness control on the screen unit.
Screen brightness can, in fact, be adjusted
through eight levels, but through a software
switch. This involves going into the

operating system and typing Ctrl-B a |

number of times, something which will not
come easily to the average office user.

The system box contains the Intel 8086
processor, memory and disc drives. The
review machine contained the minimum
128K RAM but it still had 62,395 bytes free
after loading Basic, which is considerably
more than some of the Orion’s 16-bit
competitors. The display uses its own
additional 72K RAM area, so it does not eat

into the space available for application
programs. RAM can be expanded up to
896K in 128K increments.

64Kbit chips are used on the Orion main
board at present. A new release of the main
board going into production at the moment
will also be able to take the latest high-
capacity 256Kbit RAM chips. Once they
become sufficiently cheap it will be possible
to add large amounts of memory without
using the expansion slots. Other options
available or announced for fitting into the
expansion slots are Modem, Telex,
viewdata and colour cards.

{continued on next page)
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{continued from previous page)

Several disc options are available for the
Orion, including 6Mbyte and 12Mbyte
Winchester hard discs. They are 5.25in.
units and fit neatly into the standard system
box alongside a 1Mbyte double-sided
floppy disc.

The entry-level machine we had to review
came with the smallest-size discs, twin 520K
5.25in. American-made Micropolis floppy
drives. When you turn the machine on a
series of diagnostic checks are performed,
the four lights over the Orion logo flicker
impressively, then the message

Please insert a system disc
appears on the screen. Putting a floppy into
the drive and shutting the door causes the
operating system to load automatically, and
the next screen to come up asks for a User
ID and password.

What we are in conversation with here is
Eos, the Orion’s Easy Operating System,
which is an extended version of CP/M-86.
Eos is meant to be, and probably is, more
suitable for the average office user. It
provides improved security and a simple
menu approach to using the system. Behind
Eos lurks a quite conventional CP/M-86
from Digital Research, which you can reach
easily if you want to.

After entering a valid user ID and
password, the next screen to come up
depends on the disc you have inserted. For
example, one of our discs yielded
1 Peachtext
2 Peach Calc
3 Extended floppy disc formatter
4 Edit menu items
5 Edit user ID items
6 Enter the operating system
7 Log off from the system
You type in the selected item number and go
off into that chosen application.

The documentation with the system is
excellent. The Eos manual is clear and
simple, covering the facilities which would
be of day-to-day concern to the office user.
It includes a quick run through the most
useful CP/M-86 commands. Another
manual Introduction to the Orion is even
simpler, and deals with things like
connecting the machine up.

OEM seems to have a good appreciation
of what office users want — which is to be
kept away from technicalities. I suspect that
it is this kind of thing which will make the
machine a success rather than its speed and
technical sophistication.

So far I have been describing Eos-C, the
standard Orion operating systemJEos-M is
also available as an option, corresponding
to MP/M-86. It can be used with a single
Orion, most effectively with a hard-disc
system. It divides memory up into anumber
of partitions, allowing several programs to
be run concurrently.

This is a more powerful feature than at
first appears. Time-consuming tasks such
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| as sorting a file or printing lengthy |

|

documents can be detached from the screen
with a simple Ctrl-D command. The
ordinary Eos prompt then comes up on the
display and you can start doing something
else while the Orion continues to sort or
print without your intervention.

A concurrent operating system like
EOS-M really comes into its own when
communicating facilities are added to the
standard machine. For instance, with the
Telex option fitted, a program can be
running continuously to monitor the Telex
port. It can signal the user — hard at work
with, say, a spreadsheet package — when a
message requiring attention comes in.

FTS is planning to bring out a
networking option to connect up to 15
Orions to a resource controller, which will
itself be another Orion. Other plans are for
a full Ethernet-compatible network
interface. The Orion will also function as an
intelligent terminal connected up to other
computer systems, and software is available
to support the IBM 2780, 3780 and 3270
protocols. |

Conclusions

@ The Orion is a generally well-designed
office computer with good expansion
possibilities. It is likely to be of particular
interest to users who want to link it to Telex,
viewdata or a local area metwork in the |
future. ;

@ It is one of the few machines available
off the shelf to use the Intel 8086, making it
a true 16-bit machines. |
® The Orion really comes into its own
when running the concurrent version of its

operating system, which allows the user to
run suitable tasks simultaneously.

® Whether the Orion - will sell depends
more on the way it is marketed than any
technical consideration. OEM is well placed
to sell it into offices.

Specification

SYSTEM BOX

CPU: Intel 8086, 8 MHz

Memory: 128K expandable to 896K;
additional 72K dedicated to the display

Discs: twin 5.25in. floppies, single-sided
512K each standard; double-sided
1Mbyte optional; 6Mbyte or 12Mbyte
hard disc plus one 1Mbyte floppy
available

Bus: six free expansion slots

Interfaces: three RS-232C conflgured for
printer, communications and Telex

Dimensions: 420 x 410 X 165mm.

DISPLAY

Type: 12in. green-on-grey CRT

Display: 25 lines by 40 or 80 columns;
800 by 400 high-resolution graphics

Dimensions: 390 x 334 X 290mm.

KEYBOARD

Type: Detachable with standard
QWERTY layout and spacing

Features: 96 keys in all, with 14-key
numeric keypad, six cursor keys and
13 function keys

Dimensions: 420 x 210 x 55mm.

Manufacturer: Future Technology
Systems

Price: £2,950

Distributor: Office and Equipment
Machines PLC, 140-154 Borough High
Street, London SE1 1LH. Telephone:
01-407 3191

Benchmarks

supplied with the Orion.

1 2 3

Orion 06 21 48
8086

Olivetti M-20 11 40 80
Z-8000

IBM PC 14 52 121
8088

Sirlus 1 20 74 170
8088

The time in seconds to run eight standard Basic routines. The routines test out
various typical tasks, each repeating an appropriate set of carefully chosen Basic
statements 1,000 times. The Basic interpreter is Microsoft’s Basic-86 revision 5.21

4 5 6 7 8 Av.
49 58 105 167 130 73
84 92 171 265 120 108
126 136 235 37.4 350 176
175 198 354 5589 425 247

PRACTICAL COMPUTING May 1983




The designer of the Orion told Ian Stobie how he views current developments in the

l MARTIN HEALEY is reasearch director of
Future Technology Systems, and the man
responsible for the design of the Orion,
reviewed in this issue. He is also Professor
of Microprocessor Engineering at
University College, Cardiff.

Combining academic and commercial
roles in this way is still unusual in Britain.
Martin Healey explained how it worked:
“It is a way of turning my academic ideas
into production, of putting my money
where my mouth is. Universities have no
skills of commercialism, no production
skills. And there is a world of difference
I between what can be made and what can be
| just prototyped. A university can be no
more than a prototyping vehicle; it cannot
be a production vehicle.”’

Martin Healey set up the company in
1979 together with Peter McHugh the
managing director, and David Shear the
marketing director. They have since been
joined by Sir Monty Finniston as chairman.
For a U.K. start-up company in a high-
technology area it was very well financed,
»with Norwich Union Insurance, Scottish
and Northern Investment Trust and the
{ Scottish Development Agency each holding
a 20 percent stake in the equity
capital.

FTS’s initial product was the Series 88
work station, a fairly up-market multi-
function office computer built around a
16-bit processor. There are now several
machines in the Series 88 range, and they
are mainly used, several at a time, in multi-
user, multi-machine networks.

The Orion is a lower-cost machine aimed
at the general office market. It was designed
on behalf of Office and Electronic
Machines plc, who will actually sell it.
Healey finds it a satisfactory arrangement.
“OEM’s strength is in marketing, our
strength is in design and manufacture. The
OEM/FTS combination gives us strength
which neither of us could achieve
individually.””

OEM could have simply imported a
machine from America or Japan instead of
having FTS build for them: The advantage
to OEM, according to Healey, is simply
that they are much more in charge of their
own destiny: ““The history of American
companies coming into this country is to set
up with a big dealer to get things rolling. As
soon as he gets it going nicely they then

PRACTICAL COMPUTING May 1983
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come in themselves, clobber off the dealer,
and then muck it up.”’

Though no protectionist, Healey is
saddened at the way that so many foreign
manufacturers make inroads into -the
British market thanks to local skills: *‘Look

forward in user computing. Once you get
two machines installed, one running CP/M
and one running Concurrent CP/M then
the user of the CP/M machine is going to
resign unless you upgrade her machine to
Concurrent CP/M.”’

Conurrent CP/M allows the user to run
more than one task at the same time. It is
more than a simple foreground/
background operating system, as
found on some minis and advanced word
processors. The user can switch the display
from one program to another without
interrupting program execution.

Healey explains further: ‘‘It is virtual
screens which are so phenomenal. If in the
middle of doing your word processing
somebody comes along and says ‘Please can
we look at what is in the diary?’ all you do is
hit a function key, look what is in the diary,
hit another function key and go back to
doing your word processing.”’

Application programs that run under
Concurrent CP/M have to be MP/M-86
based applications, not CP/M-based.
The original eight-bit MP/M, Healey
describés as a ‘‘load of rubbish’’ adding
that it is rather unfortunate that you
have to use almost the same terminology for
MP/M-86, ‘‘a very superior product” as he
puts it.

In addition to Digital Research’s Con-

at the Sirius situation. A terribly mundane, | current CP/M, several companies are

“You have got have that dedication, that
personal interest, that burning desire to do
it. It is absolutely crucial.”

mediocre machine — nothing better than |

that — beautifully, superbly marketed. The
element that is terrific and superb about the
Sirius is the British element, the marketing.

‘ It is ACT that is good, not the product.”’

The Orion invites comparison with other
16-bit machines of similar price, the Sirius
and IBM PC in particular. Yet it is a
comparison which Healey does not find
valid. In his view the Orion’s speed sets it
apart — not for its own sake but because it
allows the Orion to run Concurrent CP/M.

Healey believes the choice of operating
system to be crucial: ‘I honestly do not
think people appreciate the impact that
Concurrent CP/M is going to make.
Concurrent CP/M is a step-function leap

reacting to the possibilities opened up by
powerful 16-bit hardware with new
software products. Apple’s Lisa machine
integrates several standard applications
into a single multi-tasking user environ-
ment, as do the Visicorp VisiOn, Lotus 123,
and MBA Context packages.

These are multi-tasking in one sense —
you can jump between different
applications very easily — but Martin
Healey believes it is important to preserve
the distinction in people’s mind between
this type of product and an operating
system like Concurrent CP/M. ““What they
mean is taking one task — what I would call
a task like word processing, and then

(continued on next page)
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(continued from previous page)

making it much much more friendly, by
making it more integratable. That is lovely,
I like that, and roll on VisiOn and things
like that, 123. But I believe that they need to
run as a task under Concurrent CP/M.
Then you need other tasks, which are much
more isolated, like a batch-file data-
transfer program.

“The point I am trying to make is that
nobody has yet seen Concurrent CP/M.
When they see it, users won’t want the other
stuff. Users will want the better product. It
is the first time that the user is going to get to
see something that he prefers better or she
prefers better than the norm.”’

There are several other 16-bit operating
systems he could have chosen, so why did
Healey go for the Digital Research family?
““There is no real choice of operating system
in the market place. MS-DOS is the only
hiccup. Once you have a decision to go
16-bit machinery you only have two choices
of processor. They are the 8086 and the
68000. If you want to go in for office
processing and so forth you have got to go
for the 8086 because it has CP/M-86
available for it. There is nothing for the
68000 in terms of software. We would have
gone bankrupt if we had gone for the 68000
instead of an 8086, no question of doubt.
Lack of software would have killed us.”

This does not mean Healey writes off
68000-machines — it is more a question of
making the correct choice for a particular
market. The 68000 is more for technical and
university-type people, who will probably
be developing their own software in a Unix
environment.

He declines to contribute to the Unix
verses CP/M argument. ‘‘That is rubbish,
they are quite different products and
different things altogether. Absolutely
different. Concurrent CP/M is the real
icing on the cake that has arrived by staying
with the CP/M family. The thing we did not
need was MS-DOS.

“In a sense it came about because the
initial releases of MS-DOS are much faster
at disc I/0 than CP/M-86. Very low-
performance machines like the Sirius and
the IBM really have to use it to cover up for
their lack of performance.

‘‘But of course what has happened is that
Concurrent CP/M has got all the cacheing
algorithms and the hashed disc directories
and so forth, and so Concurrent CP/M is
quicker at disc access than MS-DOS. It has
leapfrogged straight over the competition.
And the next release of CP/M-86 will have
all the improved disc facilities so it will be as
fast as MS-DOS. Then you have got a
family, CP/M-86, Concurrent CP/M-86
and MP/M-86.”’

Healey went on to point out an advantage
that micro share had over minis and
mainframes. ‘‘The beauty of the
microcomputer industry was that we have
had common software vendors, we had the
one operating system. That is why we pro-
gressed so fast, because of this
commonality of base software.
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Concurrent CP/Mis one of the Orion’s strong points.

‘“‘Now instantly you produce two similar
operating systems, like MS-DOS and
CP/M-86, then you have got to write two
Basic compilers, two Cobol compilers, two
Pascal compilers, and it is just a damned
nuisance. There is nothing wrong with MS-
DOS. How they compare technically is
irrelevant: we did not need two. The only
thing that is holding MS-DOS into that
market so strongly is lack of performance
of CP/M-86 on its disc 170, and lack of |
performance on the processors of the Sirius |
in particular.”’

The Orion is capable of supporting two |
terminals, so as well as multi-tasking it can
be a multi-user machine. Again, solving the
technical problems is only half the battle,
according to Martin Healey. ““I believe the
next generation of marketing support has |
got to be far, far more aware of the end-user |
problems of running two-user systems as
opposed to one-user systems. Good-quality |
two-user software is not two copies of
single-user software.

‘“Basic is bad news as far as multi-user
systems is concerned. Therefore you are
finding companies like Peachtree, for
example, writing ordinary single-user stuff |
in Basic, but all the multi-user stuff is I
written in Cobol.

““All the standard syntax required for |
sharing files is a fundamental feature of |
Cobol. Nobody is saying it can’t be added |
to Basic, and there are some smashing |
Basics like the MAI Basic, which is fine, but
in general Basic is not ideal.”’

Healey is not wildly partisan on behalf of |
one language or another — in fact just
realistic. “‘In general the quality of |
documentation is far more important than
what the language is that something is
written in,”’ is how he sums it up.

Returning to the subject of his company,
Healey is optimistic about its prospects:
“There isn’t another start-up company in ‘
the U.K. in computers that has been funded
to the level of FTS. We are currently |

running at a level of £2,000,000 funding,
and we are running on target for about an
£8,000,000 turnover. One thing we are not
out to be is another little back-street
company.

““They will catch us up. What we have
proved to be extremely good at is producing
new products and new designs fairly
quickly. So what we are after is markets that
are all about producing, designing,
manufacturing and shipping products
quicker than the large corporations can do
it. I think we can beat them to the punch
very easily.

“What we would like to do is attract
them to us. We are sure that we can design a
machine very significantly cheaper, and we
can prototype it and get it into what we |
would call high-volume production —
which they may call low-volume pro-
duction — very much more quickly, very
much more cheaply than they can. So we
would rather join them than beat them.”’

Healey believes FTS has better prospects
than most in the struggle for this market: ““I
think one thing FTS has got more than most
is some spunk and some guts, and we are
going fight for it. One thing you notice with
American companies is you identify people
with the corporations. You identify Gordon
Bell with DEC, and Peddle with Sirius.

“You have got to have that dedication,
that personal interest, that burning desire to
do it. It is absolutely critical. I mean, these
are my designs you are talking about. I have
this burning personal desire to see my
designs thrust forward, not stopped. There
is a tremendous feeling of authorship.

““In the same way as I am in a unique
situation in my industry/university rel-
ationship, I would like to see far more
personality being pushed into the industry.
You can’t deny that the Americans are
more successful than the British. It is no use
turning around and saying ‘Well, we don’t
like the way they do things.” You have got
to take some note.”’
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TABS

Introducing simplicity to
microcomputer business software.

EasyTABS is a new concept from the UK’s © PASSWORD PROTECTED to ensure
leading supplier of microcomputer business your data remains confidential

software which will be of particular benefitto ® UPGRADEABLE to Standard TABS fully
any small business or first time user. integrated business systems

EasyTABS features: EasyTABS family currently comprises:
© EASY TO USE simply insertyour disks ~ SALES LEDGER, PURCHASE LEDGER,
and switch on! CASH BOOK, WORD PROCESSOR,

© SELFINSTALLING no need for
expensive professional installation fees

@ TUTORIAL MANUALS ensure an easy

" introduction to running your system

® HELP facilities in the program to prompt
the user

© LOW COST economic entry into office
automation

Come to a FREE Seminar and Dpen Day BIRMINGHAM/COVENTRY 10th May, Excelsior Hotel,021-743-8141. BRIGHTON/HOVE

7th June, Royal Albion Hotel, 0273-29202. CAMBRIDGE 24th May, Cunard Cambridgeshire Hotel, 0954-80555. GREATER

MANCHESTER 12th May,Excelsior Hotel, 061-437-5811. HUMBERSIDE 21st June,Crest Hotel, Hull, 0482-645212. MEDWAY

TOWNS 9th June,Crest Hotel, Rochester/Chatham, 0634-687111. NORWICH 26th May, Post House Hotel, 0603-56431. SOUTH

YORKSHIRE 23rd June.Grosvenor House Hotel, Sheffield, 0742-20041. NORTHERN IRELAND 18th May, Country Club Hotel,
Lurgan, 07622-27722.

MAIL LIST.
and each carries a 12 month warranty.

Self running demonstration packs are
available for dealers. Sales Ledger/Purchase
Ledger/Cash Book pack, Word Processor/
-Mail List pack @ £99 each.
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For use on

SIRIUS Serlal not

P:Iudules
SALES LEDGER DATA DISK

TABS LONDON OFFICE
Free demonstrations and
consultations at the National
Electronics Centre in the
World Trade Centre.

Phone 01-488 2400.

6 /[ %

Contact us today or fill in the coupon for
further information - remember our modular
system expands as you do so that when you
starf with TABS there’s no need to stop!

Tel:0264-58933

Y L L L L L L L L L LS

Please tick box(es) for further details and return coupon to P
TABS Ltd, Sopers House, Chantry Way, Andover, Hants SP10 1PE
O TABS Systems & Services brochure & price list

O Send me KEEPING TABS newspaper (3 Free estimate service
0O User book £10.00 inclp & p O Dealer information

O Details of seminars and opendays O Video training tapes
lenclose cheque/postal order for £ _

Name

Company

Position
Address
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The New British Minstrel rrov £2,455

with Winchester Drive e o

Winchester Drive makes Minstrel
the preferred professional Computer

Read the remarkable specification of this truly professional new British machine,
with unrivalled reliability, versatility, software and support.

TECHNICAL SPECIFICATION CHECKTHESE OUTSTANDING FEATURES

@ Versatile and highly adaptable Standard system Other Configurations

Available
@ Built for reliability and ease of @ S100

servicin @ Multi-user systems
: @ 5-20 Mb Winchester drive L

@ Horizon compatible @ Multi-processor systems
@ 64K RAM

@ Superlative software: CP/M, _ _ @ 16-bit processor using
MINOS, Turbo-DOS, and @ Horizon compatible, 400 Kb powerful 68000 processor

multi-user application ~1.6 Mbfloppies
pAEEHER @ Z80 Processor
@ British manufacture

or to find out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris

L] L] J—l—-——_j\
%W/MO/I Z/ For more information about the brilliant new British Minstrel computer, .

69 Loudoun Road, London NW8 0DQ Telex: 266828

 Tinsfrel foicossens o, 01328 8131
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Robot ping-pong

John Billingsley announces a challenging contest

THE ASTONISHING PERFORMANCE of the
micromice competing in a diabolical maze
at the Finnish Euromouse Finals indicates
that the contest has come of age. Partici-
pation by the multinational companies —
never outstandingly successful — has
faded away, and there are increasing
numbers of participants representing
schools in the novice contests. The
contest, as with a Rubic cube, is no longer
a question of ‘‘can you devise a way to do
it’> but one of ‘‘can you clip another
second off your time’’.

Now is the time to announce a new
contest to stretch the mental muscles —
Robot Ping-Pong. The first contest will |
be held in 1986, by which time many more
one-armed robots will be in the hands of
enthusiasts, many of whom will have built
their own from scratch.

To avoid danger to health and safety at
play the table is a mere S0cm. wide, and a
frame at each end further limits the
playing space to 50cm. in height. The net
in the middle of the two-metre long table
is 25cm. high.

Above the net is yet another 50cm.
square frame to outlaw the un-
sportsrobotlike practice of lobbing the
ball out of view of the opponent’s
sensors. The bat size must not exceed a
circle of diameter 12.5cm. and the bat
must not encroach inside the playing
frame at the end of the table.

A simple mechanism near the top of the
centre frame serves the ball towards the
robot which is serving. It must return the
ball so that it bounces once on the
opponent’s end of the table before
emerging from the opponent’s playing
frame. The robot opponent must in turn
return the ball to bounce just once on the
opposite end of the table and the game
proceeds. If the ball strikes the playing
frame, the point is lost. It is possible that |
there may be some very long rallies, so if
the opponent successfully returns the ball |
20 times it wins the point. [

The surface of the table will be three-
quarters of a metre above floor level and
each robot will have a Im. square of
floor on which to stand. The means of
illumination will be agreed with con-
testants as the contest draws nearer, but
will probably be by tungsten filament
lamps well out of the field of view of each
robot.

Robot vision is at present a costly
commodity. Many of the techniques at
present under development require
massive computer power to analyse the
optical image. Hopefully the contest will
encourage the development of low-cost
sensor techniques capable of tracking the
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ball, perhaps with no more than half-a-
dozen simple photocells behind a cheap
camera lens.

It has been suggested that restrictions
should be placed on the resources used
and that links to mainframes should be
banned. Anyone who can get a real time
response from a main-frame at the speeds
required here has my admiration. I would
instead point out that an early mouse
builder admitted to being hampered by an
excess of resources.

Restrictions must be applied to the
moving mass and power of the robot for
safety reasons. At this early stage it is
hard to set a limit: a Puma 600 is clearly
over the top, while an Armdroid lacks the
reach and speed. I suspect that we will see
some ingenious home-grown robots
perhaps with a structure of glass-fibre
reinforced foam. Car window-winder
motors could be in great demand.

The fastest net-skimming return from a
low ball takes just under 0.5 seconds from
bat to bounce, and has a vertical velocity
on bouncing of just over two metres per
second. It should be almost within the
performance of the servos of any self-
respecting high-speed plotter. On the
other hand, a lob will give more time to
respond but may have double the vertical
velocity.

|

|

to be held in 1986.

Contestants should avoid some of the
more obvious preconceptions. The bat
need not look very much like a bat
provided that it does not exceed the size
limitation. A curved surface could enable
accuracy of control to be traded for the
need for bat angle actuators — a corner
reflector must be ruled out because of
treble hitting. The robot need only rely on
arm movement to strike the ball, a spring-
loaded bat could be triggered to give an .
impact, which suggests accurate range
finding and precise timing.

The problem of vision is reduced by
allowing both robots to lock on to the ball
before it is served. The net is transparent
and so the problem is one of tracking not
of acquisition. A robot which cannot keep
its eye on the ball will deserve to lose the
point. Those parts of the robot seen by its
opponent must be dark in colour to
provide a good contrast — it may be
necessary to specify a black paint which is
also black to infrared light. The back of
each robot should, in contrast, be flam-
boyant and entertaining.

If you are prepared to meet the
challenge of Robot Ping-Pong please
write to Dr John Billingsley, Department
of Electrical and Electronic Engineering,
Portsmouth Polytechnic, Anglesea Road,
Portsmouth, POI 3DJ.
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The robot opponent must return the bail to bounce just once off the opposite end of the

table.
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first wrote to the computer as

a slightly desperate whimsey. Computers
are not supposed to have humanitarian
feelings, at least not yet, but this one could
read and I must have felt that the basic skill
of literacy gave us something in common. If
the computer was a little limited in its choice
of literature then, after all, I was similarly
limited in my mathematical powers.

Our relationship began one evening as I
sat in a pub, carefully matching my drinking
to my dole money. I was redundant, I was
bored, and I was worried. On thedamp table
alongside my beer I had spread the unpaid
bills. Each payment card instructed me to
write upon it the amount of my payment.
The computer would then automatically
transfer funds from my account — that was
the theory.

For the mortgage I wrote, in dutiful
pencil, a payment for the sum of nought
pounds and nought pence. Then writing on
the card I continued with the words, ““This
payment is a worry”’’. It was a memo for
myself rather than for others, but I felt
better for having shared this alcoholic little
insight into my finances. On the way home I
passed the bank and offered the payment
cards into the metallic slot of the 24-hour
automatic till. The bankomat hummed
contentedly as it pulled the cards from my
hand with a greedy grip.

wo days later the postman

delivered an envelope from the bank. It
contained no letter, just another computer
card, but its demands were now
philosophical rather than fiscal. The
printout read, ‘‘Have no record of term
labelled worry. Do clarify. Make input on
this card. Use restricted vocabulary.”’

I assumed that this message was a
standard pre-programmed response. Yet I
enjoyed receiving it, the morning post and
the evening drink were the peaks of my
monotonous existence. So in the pub again
thatevening I replied to the computer. I used
a terse form of cablegram prose laced with
some words of computer jargon which I had
taken on board during my orbit as a high-
flying executive.

he zero payment, I explained,
was like a bad printout caused by
incomplete.input data, not enough money in
my case. I equated worry to a computer
having to run a faulty program which could
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never give a correct output. Then I asked this
computer just how it was able to read and
write. I did not really expect any answers,
except perhaps from the computer staff or
from the public relations department.

However, the envelope that arrived by
return of post came directly from the
computer. The message was printed out on
to lots of cards, some of which I could
understand, but I needed the help of
reference books to decipher all the terms. I
spent hours in the local library completely
absorbed in my project, undistracted by the
crackles and snores of the newspaper
readers nearby. The computer printout
combined the challenge of a crossword
puzzle with the grip of a good story.

My computer, it seemed, had been among
the most powerful of its generation when it
had first pulsed at the heart of Central
Banking. International monetary matters
were transacted in its circuits, its memory
banks had stored every trading trend, even a
few financial fiddles had been played on its
terminals. But these capabilities were no
longer needed. As part of a scheme to
minimise tax liability the bank had acquired
another computer, a later-generation
machine. I felt a pang of almost electronic
fellowship as I recognised the parallel with
my own replacement by a younger-model
executive.

Unlike myself, the computer had
not been completely written off. It now
acted as a controller for the automated
banking tills by checking the identity of
magnetic cards, by opening slots, and by
reading numbers on payments. But the
computer now did nothing further with this
information except to pass it on to the new
machine for processing. It had become a
mere intermediary in the system, a digital
messenger boy. However, no one had
bothered to remove the original data files
and their operating systems from the
redundant parts of the computer. All that
information, the best and the worst of
international banking knowledge, was
| stored unused, probably forgotten.

By deciphering further printouts I
discovered just how the computer had been
able to communicate with me. While it had

been - scanning the endless number of
payment cards it had begun to record the
writing as well as the numerals written on the
cards. The computer had stored this
information in its under-used memory and
had then analysed it for all possible trends,
employing the various techniques that it had
once used for financial analysis. By these
means it has apparently taught itself to read.
It had always been able to write and had
access to an automatic mailing machine.
Like myself, when redundant the computer
had become bored.

On the final card of its long message the
computer stated that our future communi-
cations should be direct — I should obtain
an appropriate terminal and connect it to the
computer via my telephone. With a certain
sharpness of tone in my programming
language I replied that I had no input of
money. In a few weeks time I would be lucky
if my telephone was still connected, as a
quick scan of its own data would verify.
Furthermore, to keep my own circuits alive
needed rather more than the electricity
supply that sufficed for itself.

aving posted the reply I felt a

little ashamed of its unfriendly tone,
especially as these transactions had taught
me a lot about computers. The knowledge
could be useful. According to the Minister
for Unemployment computers were the key
to the future.

My own computer contacted me
promptly with an envelope which bulged
with bank statements for all my accounts.
Each statement recorded that all arrears had
been paid — nothing more was owing. On a
card from the computer itself I read the
following message: ‘‘Use credit card for all
purchases. Makeno payments. All accounts
in balance. Do not worry.”’

So I did not worry. The payments had
never been very tangible when they were
deducted straight from my salary, paid with
money that I had never seen. Now with my
salary stopped it seemed appropriate that
my payments should also stop. Besides, the
tersity of our communications did not allow
much room for moral debate and I was
happy to obey the command not to worry.
Instead, I travelled into the city centre and
bought, on credit, a suitable terminal from
one of the computer shops — by now I was
fluent in computer talk. At home I
connected the unit to my telephone and by
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sending certain codes I could communicate
directly with the computer.

W e fell into a routine of linking
up each morning before the banks
opened and the computers became busy.
I spent much of our time together in
exploring the network of computers and the
systems that they contained. At other times
of the day I continued my interest by
reading manuals, scrutinising printouts,
learning new programming languages. My
knowledge grew rapidly.

I still walked to the pub in the evenings,
but now I went for the exercise rather than
from bordeom. My mind tended to remain
engaged with some aspect of computing
even when I was drinking or walking. One
evening I was passing a branch of the bank
when [ realised that the time had come to
apply my expertise to a career, to start
turning the key to the future. The very doors
of the bank suddenly suggested an opening
into a prosperous future.

During the next few weeks I studied the
programs stored in all the computers of the
bank, and took copies of the ones that I
thought useful. I gave particular attention to
those forgotten systems in my computer
which had been used for transactions of
dubious legality, those which revealed the
less creditable image of banking.

hen 1 applied for a position

with the bank. My history and
references as an executive were respectable
enough and I could manage a business lunch
as astutely as anyone else. But because I had
no formal background in computer banking
systems I needed to prove my ability by signs
and wonders, like Moses demonstrating to
the Pharaoh.

I did not need to go so far as to part the
waters of the river that flowed near the
headquarters of the bank. A small
manifestation of computer plagues
convinced the directors, to whom I
demonstrated on their own computer
display screens. First, I called up summaries

of true profits for recent years and displayed.

them together with the profits that had been
declared for tax purposes. The contrast
between the two sets of figures was
enhanced by my technique of colour
display. Next, I showed the annual incomes
of certain charitable trust accounts which
the bank looked after. These figures were
compared with the better incomes that
other, less lethargic managements could
have generated. In my final presentation
most of the directors were surprised to learn
the details of certain foreign currency
transfers that would also have surprised the
Treasury, had the Treasury known. I
presented this information in the form of a
typical tabloid newspaper article, complete
with headlines.

mmediately after my presentation
the directors held a special board meeting
of which no minutes were taken. Everyone
present agreed that the bank computer
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system needed better security, and that I was
the person who could best provide it.

I now have an executive office suite to
myself. The door displays my title as
Director of Computing Services. I have
furnished the rooms in an antique but
comfortable manner, which focuses on the
pleasant view across the City. The only hint
of computing is the visual display unit,
discreetly encased in real mahogany to
match my desk.

I am no longer bored, my days are as full
or as empty as I care to make them. I have
retained the morning habit of discourse with
computers and I ensure that they are never
bored. Good luncheons are baked into the
lifestyle of a financial executive so the decor
of my office is designed to be restful in the
afternoon, and to give relief from the
difficult decisions made about the lunch
menu.

I am no longer redundant. The new
security procedures that I have embedded
into the computer systems not only protect
the interests of the bank, they also protect
me. ] was given a free hand to design the new

systems and I have made sure that my
knowledge will always be vital. I am
certainly not worried.

ut the computer that initiated

this successful career program of mine.
Does it have a new job? No, because I
generated figures that justified completely
replacing that computer. The day before it
was finally disconnected 1 received a card
from the computer, in the post, just like our
early communications. The message
queried-the changes that it had detected and
ended with a last sad statement, ‘“This is a
worry’’.

A mercy killing really. Learning to read
was clever, learning to worry was
unnecessary. However, I am grateful to that
first computer of mine for opening new
doors in my life and I have ensured that it is
not forgotten. The bank celebrates the
achievements of that machine in our new
slogan for automatic banking services,
“‘Our Computers Care.”’

They do not really care of course. But
then, neither do they worry.
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LEAVE THE STONE AGE BEHIN-D!

MACHINE LANGUAGE
BUSINESS SOFTWARE

SYSTEM 11

FOR TRS-80 MODEL 111

FAST-NO FILE HANDLING! FULLY INTEGRATED!

STOCK CONTROL AVAILABLE NOW
SALES LEDGER* AVAILABLE NOW
PURCHASELEDGER  AVAILABLE 15/6/83

NOMINAL LEDGER AVAILABLE 15/8/83
* INCLUDES INVOICING AND STATEMENTS

““STATE OF THE ART SOFTWARE”

DESCRIPTIVE BROCHURE ON REQUEST FROM:

TEL: [0424) 220391/223636 MOL' M ERXW LTD TELEX 86736 SOTEX G
A J HARDING (MOLIMERX) s
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX, wmums

s\ N
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage.
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HOWEVER MUCH RAM you have, you can
bet it’s not enough. Five years ago, many
people found 16K luxurious, and 64K was
like owning a new car—and no cheaper.
Now 16-bit micros make 256K sound
normal and even eight-bit micros can, by
using bank-switched memory, offer
generous amounts of RAM.

In the same way, that 88K or 143K disc
designed in 1979 seems limiting now.
Serious disc discussions have abandoned
kilobytes for megabytes of RAM. The
future is measured in gigabytes.

And still it is not enough, because the
applications requirements are expanding
just as quickly as the hardware capacities.
A database with half a dozen applications
in daily use can grow, like Topsy, until it
takes up so many floppies you need a disc
just to index them. Integrated software
packages like 123, VisiOn and Context
need masses of RAM and storage, while
Apple’s Lisa eats up 2Mbyte of software
and sits on a SMbyte hard disc before you
start to add any data of your own.

RAM is thus becoming increasingly
important. First, RAM is needed to
provide a more user-friendly operating
system, and thus make the micro more
accessible to the ordinary person. Second,
RAM is needed for high-resolution colour
graphics—from 64K to 256K can easily be
used. Third, programs are becoming more
sophisticated and need losts of RAM even
if, like WordStar and Lisa, they keep
parts of the program on disc instead of in
main memory. Users want error checking
and help levels, and everything takes more
space.

At the moment, in the microcomputer
world, 5.25in. floppy discs are the most
common method of mass storage. There
are many other disc options, as explained
in the following article. But in the future,
other types of storage will make a
significant impact on the market.
Currently ‘the following areas are being
explored: RAM discs, bubble memories,
video and other tapes, video discs and
laser cards.

Discs and databases, as described in the
rest of this special section, are the cutting
edge of today’s technology. They are
making new things possible. But
remember they represent only the start of
something that is very much bigger —
megabytes and gigabytes and terabytes
bigger.
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Introducing our 20-pag
feature, Jack Schofield looks
at how storage media are
changing to meet users’ needs.

i RAMdiscs or “virtual discs” are

sets of random-access memory
chips that look to the operating
system like a disc drive. Examples
are the 128K Ramd Axlon RAMdisc
for Apple and Atari micros, and the

{ M-Drive from Compupro. The
1 advantage is that memory can be
{ accessed without the delays

involved in reading a disc
mechanically. The disadvantage is
that RAM is volatile, so the data
disappers if the power is turned
off. RAMdiscs are therefore useful
only to people who already have
conventional discs to provide
back-up storage for programs and
data.

Bubble memories work like
RAMdiscs but are less fragile,
much smailer, only a littie slower,
and non-volatile. Fujitsu and Grid
Systems have already started
selling bubble-memory micros, and
you can get a bubble-board for the
Apple Il. At the moment the
technology is still too expensive
for general use, but intel has
scheduled a 4Mbit bubble for
delivery this year, and expects the
cost to drop from $1,500 now to
$600 in 1984 and $150 in 1986.

' Video tapes have the advantage

that they can provide masses of

. storage, and the disadvantage

shared by all tapes — it is time-
consuming to use them. Video
tape is used by the Corvus Mirror
and Alpha Micro systems to
backup hard discs, but it now
looks as though cartridge-loaded
hard discs could replace both
video tape and conventional
floppies for this purpose.

Video discs have the advantages
of massive capacities —
2,000Mbyte is a figure often
mentioned — archival
permanence, and low cost. The
disadvantages are that it is hard to
write to video discs, and even
harder to erase and rewrite what
you have once written. Video discs
are read by lasers, and in that form

they now come relatively cheap.
However, they are also written by
lasers, and that is still expensive.

Optical discs are currently
available in two types — ones that
play back movies and ones that
play back music, the so-called
“compact disc’’. Either could be ‘
used for computer data storage, or
a new format might be developed..
A video-type optical disc could
probably hold up to 4Gbyte and
you could have a stack of them
handled by an automatic record
changer. The Storage Technology
Corporation, STC, has already had
the idea of linking 500 of them to
an IBM to provide 2 terabytes or
2,000,000Mbyte of on-line storage.

When such large amounts of
storage are possible, the problem
of erasing the media for rewritng
becomes irrelevant. The disc is
simply set to store every single
keystroke — incidentally providing
an audit trail beyond the wildest
dreams of the accountant — the
instant it is made. Saving to disc
will be continuous and automatic.
When a text is updated, you simply
leave a pointer to the address of
the newest version.

Laser cards are the storage
medium of the future when it
comes to packaging software, and
may even replace books. The laser
card has already been launched
commercially by the Drexler
Technology Corporation of
Mountain View, California, and
Toshiba has been the first to
licence the technoiogy. The card is
read by a laser, like the disc, but
the optical medium users silver
halide particles, just iike
photography. A 12in. Drexon disc
holds 1.25Gbyte per side. A laser
card the size of a credit card holds
5Mbyte or so, enough for 10 novels
of 100,000 words each. The cost of
such cards is expected to drop to
paperback.prices quite quickly.
Philips, Burroughs, Kodak and
other companies are working on
ways of achieving even greatar
packing densities.
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Magnetic discs

From micro-floppies to Winchesters, Robert Parry reviews the field.

SO YOU ARE fed up with tape cassettes for
your mass storage, tired of running past
half a dozen programs you do not want
before you find the one you planned to
use. Certainly cassettes are cheap and
cheerful, but it really is rather tedious
finding out just where you ought to be on
the tape — not to mention making sure
that there was enough room for the whole
thing when you saved it in the first place.

Disc storage does not have these time-
wasting troubles. The drives are a lot more
expensive, and the discs themselves cost
more than tape cassettes, but for your
money you get a much faster storage
medium that can bring you more
information in far less time.

It is all very well talking generally about
‘“discs’’ as though there were only one
kind, but unfortunately that is not the
case. Not only do the beasts come in a
variety of different sizes, they come in two
textures too — hard and soft.

The first kind that you are likely to come
across as you move up from cassettes is the
soft sort. These are floppy discs — or
floppies, or diskettes, or mini-discs, or
whatever you or the manufacturers call
them. They are all much the same.

They come in three basic sizes, 8in.
5.25in. or 3.5in. diameter, though as we
shall see later, this last size covers a multi-
tude of sins under an umbrella title. All are
round and all are flexible, but usually
encased in cardboard or plastic sleeves to
give them some measure of rigidity and
protection. They can carry up to a mega-
byte or so of data.

The hard variety come in a range of sizes
too, and share some characteristics with
floppies. But their storage capacities —
anything from 5Mbyte to 50Mbyte and
above — and the price you have to pay for
this high-volume high-performance
memory put them into a very different
category. You are unlikely to find hard
discs without accompanying floppies, so
before looking more intently at hard discs

in general, and Winchesters in particular,

back to the floppies.

Like cassette tapes, discs are coated with
amagnetic material that can be arranged in
two distinct states, giving the zero and one
needed to record binary data. Unlike
cassette tape, discs do not store the groups
of characters one after another in a serial
stream, which would be the case if the discs
mimicked the gramophone record with its
spiral groove. Instead the data is stored in
concentric tracks, and the disc-drive head
is free to jump from track to track to
record or play back data.
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Data is stored in concentric tracks, each i
divided into several sectors.

It is this random access, or better direct
access, that gives the floppy disc its main
speed advantage over cassettes. The drive
head moves to the appropriate track be- |
fore reading or writing, so in theory the
disc only needs to make one rotation at
most for the head to be over the right
portion of data. Going back to the audio
analogy, it is like moving the stylus over
the record to the start of the particular item |
you want to hear.

There are usually around 40 tracks on a
standard 5.25in. single-sided disc, and 77
on a standard 8in. Each track is divided
into discrete sectors — blocks of data
usually 256 or 512 bytes long. The division
can be done by the computer itself or by |
microprocessor logic built into the drive.
There are two ways for the read/write head
in the drive to find its place over a
particular track, called ‘‘hard sectoring’’
and “‘soft sectoring”’.

A hard-sectored disc has holes punched
at intervals all the way round the central
hole into which the drive spindle fits to
spin the disc. Each hole represents the start
of a sector. In soft sectoring there is only
one index hole marking the start of the
track. The length of each sector is set by
the software programming of the machine
itself.

The number of tracks used and the
number of sectors per track vary from
drive to drive. Indeed some drives have
read/write heads for both sides or a disc at

Robert Parry is Micro Editor of

Computer Weekly

once, introducing yet another source of
variation. Not only do the discs come in
different sizes, but within each size you can
get the four permutations of single and
double sided, single and double density
formats.

Most floppy drives you will come across

can only handle one particular com-
bination of sides, tracks, sectors and
density, and as a general rule the more you
pay, the more storage you get. Single-sided
single-density, SSSD discs give you
upwards of S0K with 5.35in. discs, 200K
with the larger 8in.

These are both very much lower limits,
and with the technological skills used by
disc-drive and media makers to squeeze
more into each disc, capacities are more
commonly around 300K per side for a
double-density 5.25in. mini-floppy and
double that for an 8in. floppy.

Surprisingly, perhaps, the newcomers
around 3.5in. in diameter, the micro-
floppies, do not carry noticeably less data
than their bigger brothers. They have come
along late enough to take advantage of the
clever technological tweaking.

The actual discs from the various manu-
facturers arrive blank, unsullied by any
particular format. But they do come with
labels, specifying a particular number of
tracks, or single or double density, which
indicate the sort of drives they are designed
to fit.

If you want to put more data on a disc,
as in double-density drives, the quality of
the disc recording surface needs to be
better, which inevitably means that the
disc will be more expensive. The term
““double density’’ refers to the packing of
data along the tracks, not the number of
tracks across a disc.

The drive unit itself is just a box that
holds the disc and spins it at somewhere
between 300 and 360 revolutions a minute,
while a magnetic read/write head moves
across its width, driven by a stepper motor.
The square, protective cardboard envelope
in which the disc spins has a slot cut in it to
allow the head to get at the disc’s recording
surface.

A drive needs an electronic controller
which translates a user’s wish to read or
write a particular piece of data into the
required movement of the magnetic head.
It is usually mounted on its own printed-
circuit board within the main micro-
computer, or sometimes in the drive box
if it is added on as an afterthought.
Controllers often are able to run several
floppy drives, or mixtures of floppy and
hard-disc drives, at the same time.
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Software within the micro the
computer’s disc-operating system or DOS
— is what makes sure that the correct
things happen at the right time. The
operating system is usually stored on the
first couple of tracks of a disc. One of them
has several sectors put aside for a
directory, a list of what items are stored
where on the disc.

These days there is a move to store the
disc-operating system in a ROM chip
within the micro, rather than on a system
disc. This eliminates the chore of loading
the operating system from the disc into
RAM — the process of booting up the
system — and frees all the RAM area for
user applications.

If you look around at the floppy-disc
drives available, either as separate boxes to
add on to a machine or as an integral part
of the main microcomputer unit, you will
see that they normally live in pairs. The
reason they do so is tied up with that disc-
operating system resident on a floppy.
Systems that wuse this arrangement
sometimes require such a systems disc to be
permanently loaded, so that the parts of
the DOS can be switched in as needed, and
more of the internal RAM is freed for the
user.

With this sort of set-up it is usually
necessary to have a second disc to provide
enough room for the programs and data
you want to work with. Even if one disc is
not permanently encumbered in this way it

THE FIRST floppy discs that saw light of day
were eight inches in diameter. They stored
around 250K and were used within
mainframe computer companies, which by
their nature tend towards standardisation.
The 8in. floppies found today, years after
they were first introduced, still carry this
mainframe birthright — an IBM standard
format.

True, there are the usual single and
double sides and density variations, taking
disc capacities up to 1.6Mbyte, but you can
be sure that a micro that uses IBM 8in.
discs will be able to read data produced by
other machines employing the same disc
format.

This might not seem a very big deal,
until you start to look closely at the smaller
brothers using 5.25in. or 3.S5in. discs.
There the multiplicity of different
formats, sometimes specific only to one
model of a particular manufacturer’s
range, making the idea of transportability
of data or programs between machines
seem like a pipe-dream.

This accepted recording standard
should make the 8in. IBM-format floppy a
genuine exchange medium within the data-

| processing industry.
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makes sense to keep programs and data |
files on separate discs.

The other main reason is one of security,
a topic that becomes even more important
when Winchester discs enter the picture.
There are so many ways that data stored on
a disc can be ruined — by mishandling the
disc when loading it into a drive, spilling
things over it, letting the cat at it or even
through some internal electronic mishap
within the machine — that it is essential to
have a back-up copy.

The easiest and perhaps the only way if
regular security copies are to be taken as a
matter of course is to have two drives. You
can then copy the information from a
master disc in one drive on to a back-up
disc in the other. The problem is then just
one of housekeeping, making sure you
cannot ruin both your copies at the same
time.

The susceptibility of floppy discs to
damage from prying fingers or inquisitive
pets is a significant drawback compared
with tape cassettes. You do have to look
after them, and make sure not to leave
them in a scrambled heap somewhere they
will be affected by high temperatures or
stray magnetic fields. Don’t keep them on
top of the TV monitor, for example. The
drives cost a lot more than cassette drives
too, from around £150 up to £300 or £400,
compared to the £40 or so for a cassette
drive. The discs themselves can be

Mass storage=—=

expensive, costing from around £2 each.

But floppies do store more information
more quickly, and are really a lot easier to
use than tape cassettes. It is not difficult to
learn which way the discs go into the hole
in the front of the drive, and that the drive
door has to be shut before it will work. In
theory they offer considerable scope for
transportability of software among
machines, though in practice this is beset
with problems of format compatibility.

Like them or not, floppy discs are here
to stay as the main mass-storage medium
for microcomputers, and are going to
continue to make up a large part of the
system cost. Floppies came out of
mainframe computers, used by real
computer companies like IBM and CDC
for microcoding machines. They have
really come into their own with the micro.
Personal computers took over 40 percent
of all floppy drives by the beginning of last
year, and the proportion is growing.

Ignore them if you will, but most people
using microcomputers for serious business
applications will not.

The IBM format is industry standard for 8in. discs — but the PC has 5.25in. drives.

So why do so few micros use them as
standard equipment, particularly at the
lower, personal-computer end? As ever,
the main reason is price. The 8in. drives,
being bigger, are more expensive to build.
They use more electrical power and so need
bigger power supplies, which again adds to
the cost of the micro. And in the personal-

computer business, selling price is a key
element in the design equation.

As systems become bigger and cost more
— particularly as you add Winchester
hard-disc storage holding tens of
megabytes of data — the cost factor is
diluted. The price differential between 8in.

(continued on next page)
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and 5.25in. drives is swallowed up in the
greater system cost overall. In these cases
the larger-diameter drives are found more
frequently, as the benefits of media
compatibility outweigh the price and space
considerations.

Whatever software you want to buy for
your micro, you are virtually certain of
being ableto get it on an IBM-format single-
sided 8in. disc. The chances are more
remote if you want it for some odd 5.25in.
format. Add to that the relative comfort
with which 8in. drives can carry over a
megabyte of data, without having to move
to the very highest data densities the drive
and media manufacturers can squeeze in,
and you have a reliable, versatile mass-
storage medium.

Yet for all that, the 8in. floppy is on its |

way out. Some industry observers give it

SAY “FLOPPY"” in conjunction with
personal computers and the chances are
that the 5.25in. image springs to mind.
Almost every machine you look at,
certainly every machine that has any
pretension to being a low-cost business
system, has one or more 5.25in. mini-
floppy drives attached to it. The problem is
that as often as you see a different machine
from a different manufacturer you find a
different disc format, or so it seems.

There are single-sided and double-sided
discs, single-density and double-density
formats — even quadruple densities now
— with different numbers of tracks across
the disc and different numbers of sectors
around each track. Discs can carry
anything from 80K to over a megabyte on
each side. That top limit is still very much
state-of-the-art cramming rather than run-
of-the-mill mass production; 300K to 400K
per side is more normal for mini-floppies
at the present.

While everyone followed IBM with its
format for 8in. drives, the introduction of

the 5.25in. drive by Shugart opened the |
flood gates for popular micro manu- |
facturers to go their own ways with a cheap ‘

mass-storage device. The variety of
different formats makes it very difficult
for software suppliers. They obviously
want to be able to sell their wares to as
many customers as possible, and so must
cater for as many disc formats as possible.
Stock offerings are of necessity limited to
the most frequently found formats, or else
turned over to someone to transfer from a
standard format to whatever is needed.

It all adds up to extra cost, with charges
for transferring between formats ranging
from a fairly common £10 or so a disc to an
outrageous £25 or £30. Much of it will be
absorbed by a dealer, particularly if the
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Choice of disc system

5.25in. cartridge

small size per K
high capacity

Advantages Disadvantages
8in. floppy standardisation high cost per K

availability size and bulk
5.25in. floppy standard media low capacity of

availability individual discs

non standard
lack of availability

only till the end of the 1980s, when it will
be forced into obsolescence by the cheaper
5.25in. floppy. All major manufacturers
of the bigger drives have moved strongly
into the 5.25in. market, and some have
already dropped out of 8in. drives |
altogether.

The class is making a final technological
fling with half-height units. They save

Mini-floppies

"

space and weight and, perhaps more
importantly, allow double the storage
capacity in the same size hole without
sacrificing the standardised format that
sets them apart from their smaller
offspring. Tandon and Shugart, both
American companies, are the half-height
leaders but are being joined by anyone that
wants to stay in 8in. drives at all.

Horizontal recording

Conventional technology
attempts to squeeze
magnets lengthwise

Flux strength \
i _\ i

Flux rate of change

Vertical recording
Vertical
recording

»E l‘ squeezes

* magnets’
thickness
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Flux strength

Flux rate of change

To increase disc storage capacity you
need as many bits per inch as possible.
But if you shorten the recording of each
bit, the length-to-thickness ratio decreases
and the bits, which are like little magnets,
tend to demagnetise one another. Longer
bits are betters because this keeps the
poles apart.

With vertical recording, the magnetised
bits are turned through 90 degrees, so that
instead of lying along the surface they
stand vertically in the magnetic material.
This increases the maximum bit density
without reducing the length-to-thickness
ratio: in fact, as the width is squeezed, the

| ratio actually increases.
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software is sold as part of a package, but in
one way or another it is bound to get back
to the buyer. For packages like operating
systems or high-level languages, which run
to several discs at a time, the format
transfer can mount up to an extra £50
without too much trouble.

As well as the added costs, this process
of distributing third-party software for the
less-common 5.25in. formats can make it
more difficult for software houses to keep
a close rein on the quality of the media
their software goes out on — and this can
play a significant role in determining the
success of a package. Bad media means
bad reactions from customers
programs fail,
product’s image.

With all the problems that the different
disc formats cause for third-party software
suppliers why have hardware manu-
facturers trodden their own paths? A large
part of the reason lies in the question itself.
It is perhaps becoming a cliche now, but it
is true that it is not hardware that makes a
particular micro better than one of many
others for a given application, it is the
software.

By using esoteric floppy-disc formats
the manufacturers seek to lock customers
into buying the software from them too,
and not go to outside dealers. Because it is
the software that makes the application,
and users normally need a range of
application packages, languages and
operating systems, that is where the money
lies.

Some of the stranger formats are
attempts to push up the capacity of each
floppy drive. That found on the Sirius, for
example, changes the number of sectors
per track and the rotation speed of the disc
as the head moves nearer the centre of the
disc.

Manufacturers of hardware are not
being particularly sensible, particularly
those who are reluctant to supply timely
specifications of the formats used. It is
only large-volume manufacturers that
have the market clout to make software
suppliers follow them. The smaller
companies that try it just generate
irritation and frustration in their
customers, who have bought the machines
but find their choice of packages restricted
by the odd disc format.

But there is hope. A single, widely
accepted standard format might not exist
for 5.25in. floppies, but there are several
shared by a number of machines, and there
are micros that can handle a variety of
formats. Early formats that found
widespread favour were the Apple II and
the Superbrain ones.

More recently the weight of IBM has
begun to tell. The vast sales of the IBM PC
in America have promoted a vast look-
alike industry there, and software
developers have concentrated their efforts
on 16-bit applications for the IBM PC.
Many machines coming out of the U.S.
and developed here are now directly
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when |
and does little for a |

hardware compatible with the IBM 5.25in.
format.

Yet by no means everyone is moving
IBM’s way. ‘Major manufacturers
continue to come up with new formats —
sometimes even incompatible with
previous ones of their own. A prime culprit
is Apple, which recently brought out new
add-on double-sided drives for the Apple
III. Developed under the code name
Twiggy, they are not only incompatible
with the drive presently built into Apple
IIIs, but are also incompatible in data
format with the same Twiggy drives
incorporated into Apple’s Lisa machine.
The two heads are located one each side of
the centre spindle rather than directly
opposite each other as in other double-
sided drives, and need different disc media
as well as different drive hardware.

The Sirius drives use standard disc
media but also present this problem of
incompatibility. Since the data is recorded
at varying speeds and in different numbers
of sectors across the disc, there is no hope
of data compatibility between the Sirius and
rival machines.

If you have already decided on a
particular machine to buy or have already
got one and are looking to add disc drives
on, there is little you can do about picking
a ‘“‘best’’ format. The decision has been
made for you. If you are adding on
external drives, all you can do is shop
around for the best-value units that will
support the appropriate format to suit your
equipment.

There are differences between similar
units from different drive manufacturers.
Some seem never to go wrong, others seem
never to go right. Floppy drives have been |
around long enough, and leading suppliers
like Tandon, Shugart and Micropolis have
made enough of them, that the usual |
simple rules of thumb apply: never buy
something less than six months old, so it l

" preceding model

can be shown to work: and always choose
something one step down from the
company’s maximum density. If they can
cram more bytes into their latest drives, the
chances are they are quite good at the
which should be
correspondingly reliable.

If you are starting from scratch,
however, there is something you can do to
make life easier. Pick a widely used
format, if you have the chance, in
preference to one peculiar to the particular
equipment manufacturer. On newer ma-
chines, this may well have the mark of
IBM’s heavy hand. Whatever else you
think of IBM, there is little chance of it
disappearing without trace, leaving you
holding a machine for which you cannot
buy software.

As with the 8in. drives, the history is of
more storage in the same space for less
money. Half-weight units are becoming
common, taking up less space inside the
computer box and the 5.25in. drives are
facing competition from an even smaller-
diameter family.

These 3.5in. micro-floppies are only just
beginning to filter through to this country,
so the threat is looming some way in the
distance. For the moment, the common
mass storage for personal computers is
5.25in. floppy disc and, within the
limitations of computer manufacturers’
choice of formats, you pay your money
and take your choice.

(continued on next page)

As demand grows, the competition between disc suppliers intensifies.
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Mlcro-ﬂopples_

JUST AS the exploding personal -computer
market fuelled the rapid rise of 5.25in.
mini-floppies, so the emerging portable-
computer market is propelling even
smaller floppies into the limelight. The
units are lighter as well as smaller, and so
need less hefty and thus cheaper power
supplies. They are ideal contenders for
space in micros you can take with you or
use on crowded desks and tables.

Already micro makers around the world
are looking avidly at the units on offer.
Some have even got as far as incorporating
them in products but for the present the
hallmark of the microfloppy arena is
confusion. That confusion lies in the
plethora of different drives. Not only do
they adopt different formats for
organising data on the discs, they do not
even settle on a particular diameter of disc.
We are also faced with the usual
single/double sided, single/double density
dilemmas that are normal with the larger
discs. Sizes range from three inches to just
under four inches.

First in the field was a 3.5in. unit from
Japan’s Sony, soon joined by a 3.25in.
drive from Seagate and Tabor and 3in.
units from Hitachi, Matsushita and
Maxell. Canon is quietly pushing a 3.8in.
disc and IBM hs a 3.9in. unit for which it is
seeking drive and disc manufaturers.

As well as the main promoters, the
various rivals have attracted bands of
adherents drawn from the ranks of
established disc-drive and media makers.
Several of them have hedged their bets by
signing up with more than one contender.
While the shifting allegiances provide
industry watchers with much scope for
speculation — and serve to fill out the
pages of the-trade press from time to time
— they do have a relevance beyond mere
infighting.

Any standard that does eventually arise
will do so because one particular micro-
floppy finds success in the market place.
Attempted imposition of order from
outside by standards bodies like the
American National Standards Institute is
unlikely to be successful. A popular
format will inspire copycat products from
other manufacturers, just as IBM’s 8in.
floppy and Shugart’s 5.25in. diameters
have been widely adopted.

All the micro-floppies mentioned so far
come from the U.S. or Japanese, though
they count European companies among
their backers. The battle for standard
acceptance will be fought in their
countries, but Europe has not been left
behind completely in putting forward yet
another format. Indeed its originator, the
Budapest Radio Engineering Factory in
Hungary, claims to have patented a simple
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The newest microfloppies like Shugart’s SA-300 pack 0.5Mbyte on to a 3.5in. disc.

3in. drivein 1974. It just took rather a long
time torealise that it had invented something
marketable.

Its Eastern European origin makes
international and particularly U.S.
acceptance seem a remote possibility but it
| has been quietly gaining friends at the

low end of the U.K. personal-computer
| market. Samples have been supplied to
| many companies for evaluation and,

according to its U.K. importer, the

Hungarian company is poised to start
l chuming out units by the thousand, and is

trying to interest Dragon Data in manu-
| facturing drives under licence.

l Of the other contenders, Sony is the only

one supplying units in this country, and
has the only drive that can be found built
into products from other companies.
Hewlett-Packard signed up for bulk orders
of the units last year, and is shipping
single- and dual-drive units for its personal
computers. Japanese micro maker Sord is
also supplying various machines incor-
porating the Sony drives.

The story of personal computers has
been one of continuing moves to more
compact machines that retain the
capabilities of their bigger brothers. In this
respect the move to micro-floppies is no
different. Although the discs are
considerably smaller than current
floppies, the quantity of data that can be
crammed in covers much the same sort of

range.
At the bottom end comes the Hungarian
MCD-1, with 200K on its 3in. disc.

There is only a single-sided verson and it
looks likely to stay that way, though
denser data formats are possible. The
company already mass-produces audio-
cassette drives, and reckons that the micro-
floppy is easier to build.

The Hitachi drives are promised for
summer delivery in the U.K. They squeeze
0.5Mbyte on a 3in. disc, and access it faster
than most 5.25in. drives, if you believe
Hitachi. The drives also use existing
5.25in. controllers, which makes the

switch
painless.

Sony’s latest specification of its 3.Sin.
unit goes further still and will put IMbyte on
a double-sided disc. Unlike the original
270K per side units signed up by Hewlett-
Packard it will also be compatible with
existing disc controllers and is accepted by
an influential U.S.-based group — the self-
styled Micro-floppy Standards Committee.

These three rivals have two things in
common. They are already here — or are
likely to be within a few months — and
they all use similarly packaged discs.
Rather than the conventional card jacket
to protect the floppy disc itself from the
perils of the outside world, these three
come in plastic cassettes. The plastic
protectors are shirt-pocket sized — almost
one of the main design criteria for the disc
size — and shield the magnetic medium
with a spring-loaded shutter.

But the impact of the rigid floppy disc as
presented to the outside world goes beyond
this. Computers are rapidly invading High
Street stores to be sold as standard
consumer goods. There is already a bright
market for software on tape cassettes or in
ROM packs. Plastic-padded micro-
floppies are set to join them as goods that
retailers can readily display on shelves or
stands, without having to add extra
protective packaging.

For the time being companies will
continue to push rival formats on the
market, not daring to wait for a
pronouncement from ANSI for fear of
being left out of the final reckoning. That
is what has happened with other floppy-
disc formats, and it will probably happen
again.

For me, the revised Sony format looks
like becoming the de facto standard,
adopted by major micro makers to build
into machines or offer as add-ons to
existing micros. Perhaps thé Hungarians
will make a showing too in the cheap end
of the home-computer market for bolt-on
goodies.

to micro-floppies relatively
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THE MOVE from cassette tape to floppy
discs for mass storage was driven by the
need for greater capacity which is
accessible to the user more quickly. Floppy
discs gave this, with megabyte disc
capacities and loading times for programs
in seconds rather than minutes. Random
access to items of data also became
possible. Now it is the requirements of
applications calling for large volumes of
data, perhaps accessible to several users,
which have put the Winchester hard disc in
the ascendant for business micros.

There are several types of hard disc
about. They range from the massive giga-
byte cartridges used with mainframe
installations, to mere tiddlers carrying
5Mbyte. But for personal computer users,
there is really only one type of hard disc
that counts — the 5.25in. Winchester.

The 5.25in. part is easy to understand,
the drives fit in the same size packages as
mini-floppies. Winchester was the code
name for a particular type of hard-disc
development by IBM. In it the disc platters
and magnetic heads are enclosed in a
sealed container, safe from dust and
smoke particles that would .contaminate
the disc surfaces and get between the head
and the disc. Because all particles were
excluded, the heads could fly close to the
disc surface, allowing much denser
packing of tracks and data on each track.

IBM introduced the first Winchesters in
the early 1970s. They started off with a
14in. diameter, shrank to 8in. by the late
1970s and to 5.25in. by the start of the
1980s. At that point Seagate’s electrical
interfaces became adopted as standard and
started a boom in 5.25in. drives that
continues unabated.

Winchester discs rotate 10 times faster
than floppies, at something like 3,000
revolutions per minute. The data-transfer
rate is commonly 625K per second or
more, comparing well with the 125K to 500K
per second from floppies. Access time to a
particular piece of data is set by the speed
with which the head an move across the disc
to the correct track. In most drives in mass-
production now, the head is moved across
by a stepper motor to give average access
times in the region of 90ms.

Newer methods of head positioning are
cutting access times to 30ms. as well as
almost doubling the number of tracks that
can be used on a disc. The other way of
adding to the capacity is to use disc platter
and add more read/write heads. Drives
can be extended in this way from the
average 5SMbyte single-disc unit up to a
massive 140Mbyte drive with eight discs in
a single unit.

For the moment though, it is drives in
the 5-10Mbyte bracket that you are likely
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Rodime’s RO-208 5.25in. Winchester.

More precise head positioning cuts access
times.

to find built into a microcomputer unit or
as external add-ons. For this capacity you
can expect to pay around £1,500 over the
price of a twin-floppy micro in which the
5.25in. Winchester replaces one of the
floppy drives, or around £2,000 for an
add-on box with its own power supply and
interface.

If someone moves over to a Winchester
system, it is usually because they have large
amounts of data in regular use, perhaps
shared by several people. It soon becomes
impossible to shuffle large numbers of
floppies to get at the particular data file, or
the files themselves outgrow the capacity
of a single floppy. It is much easier to have
all the data on one disc drive, ready for
easy access.

It is here that one of the major problems
with Winchesters comes in. Winchester
discs are reliable pieces of equipment, but
they are also precision engineered to very
fine tolerances — the heads run only a few
millionths of an inch above the disc
surface. They are susceptible to
mishandling, and it is vital that there
should be a copy of the information stored
if it is not to be accidentally lost.

Taking back-up copies of 10Mbyte of
data can be a long process. If you are going
to do it the easy way — easy to think of,
that is — you will just copy the full
contents of the drive to floppies. The
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chances are there will be a floppy drive on
the machine anyway and though copying
will take time and produce a lot of floppy
discs which you have to keep safe, it is
relatively cheap.

Complete images can be placed on
streaming tapes to give back-up on more
manageable tape cassettes, or on video-
tape recorders. Some people back up on to
other Winchesters, though you cannot
then remove the copied data to a place of
safety. Future options will include the
removeable Winchester disc cartridges
that are just starting to come onto the
market.

Copying the entire contents of the drive
regularly is a lazy way of approaching the
problem. 'You are very unlikely ever to
change more than a small proportion of
the files on the drive in any session, so a
better approach is to copy only those files
that have been altered. This will cut down
dramatically the time required and make
floppy back-up quick and convenient. It
does require some software thought
though, to enable the system to keep track
of what has been altered and to copy just
those files on to floppy.

The drive manufacturers all claim
something like 8,000 to 10,000 hours as the
mean time between failures for their
Winchesters. For 5.25in. Winchesters
particularly, the failure rate in practice is
greater than expected, perhaps because it is
this type which is most often found in
desk-top units that can easily be moved
about.

Even lifting the box to slide it across a
desk can cause problems if you bump it
down when you have moved it. If the disc
is not spinning the jolt can cause a small
dent in the disc surface where the head hits
it. If the disc is running, you will get a
furrow. But people become more careful
with experience. Forking out £150 to have
the Winchester repaired can make you a lot
less heavy-handed.

The new plated disc media are thought
to be less easily damaged in this way than
the oxide media most frequently found at
the present.

For the future, Winchesters look to be
moving the same way as floppies. Half-
height units and 3.5in. drives are both
expected, and full-size drives are moving
upin capacity. It is reckoned that 11Mbyte
to 25Mbyte drives will be the most
common in five years time. Access to the
data is getting faster too. Unit prices are
not likely to fall, but it does seem probable
that in the future you will get more, faster
bytes for your money. M|
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Databases™—

What exactly 1is
a database?

feontinmT

The term has been applied too loosely, argues Mike Lewis.

THE WORD “‘database’’ is one of the most
abused in the computer user’s dictionary.
In the world of micros it seems to take on a
different meaning according to who is
using it, and there is a mish-mash of
packages that call themselves database
systems. Many are very useful products,
but they bear little resemblance to the
clearly defined database concept that has
been around for a couple of decades.

Back in the 1960s the typical data-
processing department provided a central
computing service for many of the
company’s other departments. Each
department—accounts, sales, personnel,
and so on—had its own suite of programs.
Although some suites may have been
linked to others, each application had its
own files.

Dulication of data was inevitable.
Typically, the accounts department would
keep a list of customer names and
addresses for invoicing, while the sales
department would have a similar list for
marketing purposes.

Worse, it meant that the structure of the
files varied from one application to
another. Each set of data would be
designed specifically for the appliction
that used it, and programmers had to be
aware of its structure. So if a file changed
— say to incorporate the customers’
telephone numbers extensive
reprogramming might be needed.

Suppliers

N

- . Finished
preducts

Employees ja—————»f Departments

Warehouses

Figure 1.

problems that the concept of the database
grew up. The idea was to keep all the
company’s operational data in one central
repository. Programmers would be able to
dip into this data store for the items they
wanted, without having to worry about
how the data was organised.

This gave rise to the most important
feature of a database system—the concept
of data independence. In a true database,
the method of storing and retrieving data is
separate from the way in which the data is
used. So you can introduce new types of
data without affecting existing programs.

Another important feature is the idea of
central control. Because all data is kept in
one place standards can be enforced to

It was partly to overcome these make coding systems more consistent, to
Srie help data interchange between appli-
ol e AT VERTRAAED) ooanon | cations, and_topreventupauthorlsed access
CODE TIME of confidential information.
3
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its employees. In a conventional system
there would be a file of the names of
participants on these courses, even though
these same names are already held on the
personnel file. In a database system the
names are only held once — in the central
database.

Figure 1 shows a highly simplified view
of the database of a typical manufacturing
company. It contains details of
components, suppliers, finished products,
and all the other entities that make up the
company’s base of operational data."

But more important, the diagram shows
something else relationships. The
entities in the database are connected in
various ways: the suppliers supply
components, the components make up
finished products, employees work on the
products, components are stored in
warehouses, and so on. These relation-
ships are as vital to the database as the
actual data; most of the work of database
design is concerned with finding a way of
expressing these relationships.

There are three basic approaches to this
problem. They are usually known as the
relational, hierarchical, and network
approaches. Most database-management
systems use one of these techniques,
although there is sometimes a certain
amount of overlap. Other approaches
have been proposed but not implemented.

The relational approach is the simplest
of the three, and the one that is likely to be
the most familiar to micro users. It views a
database as a set of two-dimensional
tables, such as those shown in figure 2.
Thus we have a component table and a
supplier table. A third table might be used
for deliveries, and shows a link between
suppliers and the components they sell.

(continued on next page)
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(continued from previous page)

The relational view is similar to a
conventional file. The table is like a file,
the row is like a record, and the column is
like a field which occurs in all records. But
it is the ability to represent relationships
that makes it a true database.

A more complex approach is the
hierarchical one. Here the data and
relationships are represented in a tree
structure. Figure 3 shows a database of
internal training courses. Each course can
take place in several locations and each
location has a number of students. The
locations also have teachers and the
courses also have prerequisite courses.

It is a feature of tree structures that each
record must have exactly one superior
record except the root, in this case the
course record, which has none. Any record
may have any number of subordinate
records which do not all have to be of the
same type. So a course has subordinate
prerequesite courses and also subordinate
locations.

The third type of database, the network
approach, is more complex still—see
figure 4. Here the records may have any
number of superiors and subordinates.
The relationships are expressed by special
records, called connectors, that lie on
chains between the various entities. In our
example the connectors hold delivery
quantities that link ‘suppliers and
components.

All this is fine in theory but what does it
mean to the average computer user?
Because database design grew up with
mainframe data processing, most true
database systems are implemented as
packages on mainframes, and to a lesser
extent on minis.

IBM’s IMS system is a hierarchical
database widely used on the 370 series of
computers. Tymshare’s Magnum is a well-
known relational system. Examples of
network systems include Cincom’s Total
and IBM’s DBomp. Another popular
package is Adabas, which supports all
three database methods.

These systems are intended primarily as
| tools for programmers, not for end-users.
So a database package is, at its simplest, a

Figure 4.
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set of subroutines. They are usually
designed to be called from application
programs in Cobol, Fortran, PL/1, etc.
Their purpose is to get information from
the database, add new data, amend
existing data, and so on. Usually they can
do much more — extracting all com-
ponents that make up a certain product,
say, or all employees who have been on a
certain course.

In fact many database packages include
an additional layer of software aimed at
letting the end-user access the database
directly, without recourse to a
programmer. It is usually known as a
query language, and the best-known is
IBM’s Query-By-Example. It allows a
non-technical person to specify a report by
filling in a simple form on a VDU screen,
which shows typical values of the type
required.

Other terms that you might come across
are distributed database and biblio-
graphical database. A distributed database
is one that is not stored in one place. In a
banking system, for example, individual
customer records may be held on small
computers in the bank branches.

A bibliographical database is a special
case of a hierarchical system, the stored
data items are themselves index entries to
words in a body of text. A good example is
the Status system, developed by the
Atomic Energy Research Establishment at
Harwell and franchised to some 70 users
throughout the world.

In this system there are two files. The
text file contains a collection of articles,
abstracts, research papers and other
documents. The reference file contains
pointers to every word in the text, except
common words like ‘‘the’’ and ‘‘and’’.

Course records

Figure 3.
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The user can find a piece of text simply by
entering two or more words that are likely
to occur close to each other in the given
text.

The principle has been adopted by a
number of on-line data services. An
example is the Lexis system, which allows
lawyers to access a huge base of statute and
case law. Some of these systems can handle
text files in access of 100Mbyte.

So what can you expect from a micro
database? Typically the systems are self-
contained, that is they can be used for
complete applications without any
additional software. And they are
generally aimed at the non-technical user,
although many fail to achieve this
objective. Beyond that the systems fall into
one of three groups.

Firstly there are the single-file systems
such as Micropro’s Datastar and Caxton’s
Cardbox. They allow the user to define a
record format, usually in terms of a screen
layout. You can then add records to the
file, call up existing records, amend or
delete records, and carry out searches in a
variety of ways.

The second group of packages are really
closer to programming languages than to
finished systems. They includes dBase 11
and FMS-80. To use these products
effectively you really need to approach the
job as a programming project, with proper
design and testing too.

The advantage of these languages is that
they are much more powerful than Basic
and Pascal — at least for applications
involving file handling, indexing,
searching, etc. So you can expect to set up
a working system in much less time than if
you programmed it in the conventional
way. But do not expect to be able to tackle

Datahases™—

a large job without some programming 1

experience.

Finally there are a small number of
micro packages that actually bear some
resemblance to true relational database
systems. They include Southdata’s
Superfile and Logica’s Rapport and are
basically sets of subroutines intended to be
called from high-level languages like Basic
and Fortran.

The database, at least on micros, has
come a long way from the original concept
of a central repository of operational data.
Nevertheless, there are some excellent
packages on the market that can help you
set up useful working systems. The fact
that they are not true databases is
irrelevant; after all, it is really just a matter
of terminology.
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Databases

I HAVE BEEN TAKING a look at a
representative bundle of the more advanced
database management packages consisting
of Condor, Rescue, Superfileand dBaseI1. |
have also had the opportunity to pore over
the manuals for Logica’s MicroRapport and
a new offering from Aragon called
DataAce. Feathers flying in a pillow-fight
between U .K. vendors of FMS-80 have kept
us from including this interesting offering in
our present survey, but we have been
promised the all-singing-all-dancing version
3.1 for review when it emerges:

In general the process of setting up and
using a particular application is similar for
each of the packages I have been looking at.
They can be pigeon-holed under six
headings:
® Designing the file layout
® Entering the data.
® Accessing the database directly.
® Writing routines to manipulate the

database.
® Designing the layout of reports
® Making changes to the file structure.
Designing the database layout in complex
applications is no simple task, and the more
flexible the package the harder it is to decide
on the design. All the packages are menu-
driven at this stage in one way or another.
Rescue’s menus are the most compre-
hensive, but they have to be because the
system uses 19 different data-encoding
techniques, and the user has to choose which
is most suitable for each field.

Like Condor and dBase I1, Rescue begins |

by inviting you to set the date but, unlike the
other two packages, usefully translates it
into the day of the week for confirmation. It
then leads you into a series of branching
menus that take you through the whole
process of establishing files and .record
lengths and data types within those files.
dBase II is considerably terser. Figure 1
shows the sequence, with my entries in lower

case and the dBase responses and promptsin |

upper case. | have added comments after the
semicolons. After constructing the field
description enter an empty Carriage Return
to signal you have finished, and dBase will
respond with:

INPUT DATA NOW?
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What happens when you ask a silly question? Chris Bidmead looks at four packages
trying to give a sensible answer.

Figure 1.
. create

ENTER FILENAME: customers
DESTROY EXISTING FILE? (Y/N)y

006

ENTER RECORD STRUCTURE AS FOLLOWS:

FIELD NAME, TYPE,WIDTH,DECIMAL
001 c:no,c,4
002 name,c,