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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 for [§ Cromemco

MicroCentre Ltd g%ggz?gas gggngN
Complete Micro Systems
N S L b g Tel: 031-556 7354
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l A brief round-up of some of

the new products shown at the

industry’s premier show at Olympia
NEW PRODUCTS

2 l The desk-top mainframe has
arrived! Plus, other items of hardware
and software for those without the

necessary £35,000
2 PRINTOUT EXTRA

Ian Sinclair believes good
design helps to sell computers, it is not
just the specification. But then, Ian
Sinclair is a designer.

*REVIEWS |

FORTUNE 32:16
Una Sheehan checks out

6

a 16/32-bit micro with Unix and top-
quality word processing at a
microcomputer price

7 JUPITER ACE

A world first — the first
machine that speaks Forth as its native
language, the Ace has educational
potential

7 MULTITECH MPF-II
From Taiwan comes a low-
cost micro that, from an Applesoft
point of view, bears a strong
resemblance to the Apple I1

7 8 WALTERS 2000

Chris Bidmead tests a British-
made dot-matrix printer which rivals
daisywheel printers for quality
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93 SNAP — SURVEY

ANALYSIS

Phil Cole takes a look at a CP/M

package for handling questionnaires

and market-research applications
APPLE GAMES

l 3 Now you can play Scrabble
with your Apple, or Choplifter, or go
on an Adventure with the Hitch-
Hiker’s Guide to the Galaxy

l 7 SPECTRUM BOOKS

For a new micro the Sinclair
Spectrum has already attracted a lot of
authors. Bill Bennett reports on their
efforts

-. L) o .l. '—
*FORTABLES
9 THE PORTABLE MICRO
Ian Stobie explains what a

portable micro is, and just why you
ought to think about buying one

SPECTRUM
INTERFACE

12

Lyndsay Robinson shows you how to
build an analogue/digital converter for
the Sinclair Spectrum

l 3 BBC DISASSEMBLER

John Leach’s routine in
BBC Basic enables you to read code
from memory in comprehensible form.
Or you could adapt it for another
6502-based micro

l o l MARKET SURVEY

What is available — a guide
to the nine portable micros now
available, their strengths and their

weaknesses
l o APPLICATIONS
Della Bradshaw tracks
down a Husky that’s taking stock of
the situation in the alcoholic beverages

business.
l 08 INTERVIEW —
ADAM OSBORNE
Ex-British computer guru and father of
the portable business micro talks to Ian
Stobie about industry trends

~FEATLEES

86PROGRAMMING

FOR A PURPOSE

In the second part of this three-part
series Arnold Maughan takes a name
and address program as an example

l l FICTION — DIAMONDS
ARE FOR....

Brian Williams returns with a macabre
story about an unusual sort of
computer-related crime

l l EDUCATION —
SCHOOL ADMIN.

Let the micro take the strain of keeping

track of all that data: T A

Forber presents an adaptable Apple

program

~EERULARS

EDITORIAL
Goodby to Information
Technology Year, and all that

FEEDBA CK

Proving the unprovable, and
other correspondence, love letters and
advice from readers

l 3 l RANDOM ACCESS —
FORTH THOUGHTS
Boris Allan wonders if Forth really is a
structured language

l 4 OPEN FILE

More software and
programming tips for Sinclair, Apple,
Atari, Tandy, BBC and Commodore

micros
l 7 PUZZLE —

DERBY DAY 1991
Sort out the punters and riders and
frazzle your brain

l 79 ANNUAL INDEX,

VOLUME 5

Your essential guide to the last 12
months of Practical Computing
prepared on a micro by Nigel Martin

l 8 PETER LAURIE’S
“LAST WORD”’

Hic, hic, hurrah could be an overdose

of Christmas spirit, but instead it’s

real insight into what the micro buyer

needs
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Z-80A™ CPU, Floppy Disk Controller, 64K of
Memory, Serial & Parallel 1/O Ports ...

all on a SINGLE S-100 BOARD!

Don’t buy another one of those 3 Board Sets until you see what one can do!

Advanced Micro Digital has been ¢ [EEE 8-100 Standard Also introducing SUPER/SLAVE to
producing the SUPER QUAD for * 7-80A CPU run multi-processing operating
some time now and it’s truly one of * 64K of Bank Select Memory as well systems such as turbo-DOS™.
a kind. Just plug this board into as extended addressing With 128/64K of memory, serial &
any S-100 mother board and ¢ Double density floppy disk parallel 1/O, you can plug multiple
hook-up your disk drives to it. It flies. controller. Both 8 or 5 %" Disk of the slaves with the master and
Runs with CP/M, MP/M, and Drives each user will have its own CPU
turbo-DOS. You can also plug in * 2 serial & 2 parallel 1/O ports and memory local.
additional boards, 1/0, hard disk (RtS-2f32 a)“d intelligent hard disk Now it’s time to replace or throw
controllers, etc. SUPER QUAD is a o ” away the old S-100 boards and
BUS master. The cost of this board is ~ * 2Kor4K of mo“:wr EPRPM plug the SUPER QUAD in. Save
one-third to one-half of what youhave ® Runswith QS/M‘)' MP/M® and space, money and power.
been paying for the three board set. turbo-DOS Retail price is £646.

® One year warranty
Just take a look at these features: ¢ BIOS disk available Dealer enquiries welcome

For more information write or phone:

Sirton Computer Systems

_r_
Unit 14, 29 Willow Lane, Mitcham, Surrey, CR4 4NA.

_-Lv___.__._ Telephone: 01-640 6931/2/3
c0|’)p‘|'€|\ SVS'EI”S Official Distributors for Advanced Micro Digital Corp., U.S.A.

“ Registered Trademark of Digital Research Corp. "™ Registered Trade mark of Software 2000 In

4 ® Circle No. 102
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Goodbye to all ITx

INFORMATION TECHNOLOGY YEAR has been and
gone, which presumably means most people will
now forget all about it. In spite of the admirable
efforts of the Minister of Information
Technology, Kenneth Baker, Britain has not
suddenly computerised itself.

In fact, very few of Britain’s offices seem to
have taken the gianf step from the mechanical
world of the manual typewriter to the electrical
world of the IBM Golf-ball, let alone made the
massive step to electronic word processing.
Hotels, travel agents, shops and services are still,
by and large, run using thousands of small pieces
of paper and long telephone numbers which are,
tediously, dialled by hand many, many times a
day.

Perhaps the most memorable aspect of the
whole IT year was the issuing of two special
stamps, which were so extravagantly long they
required two tongue-strokes. In this respect they
could not be considered an improvement on the
1840 originals.

Just why are we so backwards at going

forwards? There is no single answer to this

question. Ignorance, fear and trade union
intransigence are often mentioned as reasons,
partly because all three appear together so
regularly. The failure of businesses to invest is
another factor, and there are few offices which
could not be cited, as mentioned above, as
evidence of this. But anew report from the NCC*,
published by Heidrick and Struggles, finds a new
scapegoat in middle management.

The enemy is male, 44 years old, married with
2.2 children, has a degree, earns £18,500 a year
and is probably a member of the British Computer
Society and perhaps the Rotary Club. The
problem: he is slow to respond to change. The
alarming conclusion of the report is that therate of
adoption of new technology is slower than senior
management and the workers and — of course -
the computer industry would like.

The middle manager does not want to introduce
computers which would upset his organised
routine. He does not want computers breaking
down the boundaries between the different

departments of the company, spoiling his llttle
empire. He does not want computers because he
doesn’t really understand them, and it would be
unbearable if that new school-leaver or junior-
cum-office-dog’s-body proved to be an adept.
Most of all, the company gets along alright now,
thank you, so why bother trying to improve
things? )

Meanwhile, the company chairman seés his
foreign competitors adopting new technology and
taking his export business. The more enlightened
worker sees that with a loss of competitiveness
comes an inevitable loss of jobs. “Computerise!”’
The cry is heard on all sides, with Kenneth Baker
leading the chorus . . .

The middle manager finally bestirs himself. He
spends several man-weeks agonising over the
choice of micro, before finally doing nothing.
““Wait!”’ he replies.

Don’t hold your breath. Having ‘‘saved”’ the
company some £5,000, less capital allowance, he
climbs into his company car — cost: £10,000 plus
petrol — and drives home. If we are lucky, his 2.2
children are monopolising the TV playing Space
Invaders on a cheap home micro, thus absorbing a
love for computers which is so strong that not even
being taught computing at school will be able to
destroy it. If we are even luckier, by the time they
grow up there will still be some British Industry
left for them to save.

In truth the middle manager has a point.
Computers are not a panacea. Computerising
Britain will not transform the nation overnight, or
even over a year. The failure to adopt new
technology is neither the disease nor the cure. It is,
instead, a symptom of the larger failure to move
with the times, and to be adventurous and take
risks rather than settling for the easy way out.

Never mind. Now we can turn our attention to
1983 — the Year of Beautiful Britain, Welsh
Castle Year, and the Year of Telecommunications
between Governments. That should result insome
even prettier stamps.

*Information Technology — the management of
change in the UK.
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. the first Appie, basically a kit of parts for knowledgeable
hobbyists, was quickly converted into a market research’
exercise for a property-funded, second-generation machine.

With a new product specified by March last year, the
company had the cash needed to develop it as a fully
packageable product. There was no question of sticking
badges on other people’s boxes.

By January this year Apple could move into a proper
factory, having sold around $3 million worth of the Apple Il —
formally announced on June 5, 1977. Sales of this machine in
the U.S. are expected to reach five times that figure by the
end of this year.
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The U.K. Apple Il is, thankfully, not the same product as
sold in the States. A key factor in its appeal is the ability to
drive a colour television. American television differs radically
from the PAL colour television system used in Britain (and
Germany) so a new colour driver circuit had to be designed
for sale here. The design project was not exactly rushed, with
the result that the Apple Il computer is not yet truly six
months old here.

Prices: Computer with 4K RAM: £995. 8K: £1,050.
16K: £1,250. 48K: £1,900.
Practical Computing Volume 1 Issue 1
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ExTM

Bring your CP/M software applications to life with
DataFlex.

From menu to multi-key ISAM, DataFlex has the
features and power you need to create complete
turn-key software applications in a RELATIONAL
DATA BASE ENVIRONMENT.

Compare...what else gives you up to 125 data
files with 4 indexes each, fast on-line multi-key
ISAM file maintenance, a multi-file report
generator, on-line multi-file transaction processing,
an easy-to-use Query, even a “soft” menu to
replace the CR/M command mode. All of this using
DataFlex’s configuration utilities, and NO
PROGRAM CODE!

Itis easy to use, You can type in a Screen format
“image” of a file with your text editor. Then
DataFlex’s AUTODEF utility will create the file
definition from the screen image . . . in about five
seconds.

DataFlex will handle your muiti-user
requirements too! It runs under the TURBOdos
networking operating system with full data
protection.

If the 16-bit world is your domain, an 8086
version of DataFlex will be available in early 1983.
You can develop now on your Z80 system and

SOFTWARE FOR CREATORS

transport completed applications to the
8086/8088.

If you need applications now, a Library of
DataFlex applications is being developed by other
users. For highly specialised requirements,
DataFlex’s PASCAL Library is available to
application developers.

DataFlex can change the way you do business.
And at £495, (excl. VAT), with all its facilities we
consider it the best value in the business. Ademo
package, which limits file sizes internally, is
available for computer professionals.

Get the full system, or get the demo, but get your
hands on DataFlex —software for creators.

Trademarks:
CP/M; Digital Research DataFlex; Data Access.
TURBOdos; Software 2000
OEM, SYSTEM HOUSE AND DEALER
ENQUIRIES INVITED.

ARE
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Spaghetti pots
of Gotos

BORIS ALLAN’S article on the Tower of Hanoi problem —
Practical Computing, September 1982, — certainly shows that
the problem can be solved on small, cheap, computers — but
isn’t the whole matter of programming languages a question of
“‘the right tools for the job’’?

If 1 wanted to write a payroll package, I'd probably use
Cobol; for number crunching, I’d prefer Fortran; for real-time
applications I use Coral-66. I do not regard any language as
‘““the best’’, but each is appropriate for its task.

Good problem solving depends not only on using the
appropriate tools but on using them skilfully. The
‘“perpetrators of rubbish’’> who ‘‘frequently avoid Goto’’
generally produce programs which are easier to write,
understand and debug than the spaghetti pots of Gotos which
Boris Allan presumably prefers. I notice that he makes no
mention of the recursive features of BBC Basic which allow a
simple, elegant expression of the Tower problem — or is
recursion also “‘rubbish’’?

The key question in choosing any language or computer
should be, ‘‘Can it be made to do what I want with the
minimum effort on my part?’’ Just because no one product is
‘““the best’’ overall, this does not mean that they are all equal.

Anne R Heinrichsons,
Wokingham,
Berkshire.

Induction and proofs

IN NOVEMBER'S issue of
Practical Computing, Boris
Allan replies to my letter of the
previous month. Since he
repeats some of the mistakes of
his original article — published
in August’s issue, the topic was
proving programs correct — I
must assume that it was written
before the correspondence that
has taken place between myself
and Dr Allan. Since Dr Allan
has criticised my letter 1 would
be grateful if you would accord
me a chance to reply further.

Firstly induction:
‘“Induction is induction,’’ says
Dr Allan. Presumably he is
asserting that since
“‘scientific’’ induction is not a
valid method of proof, then
neither is mathematical
induction. This is, of course,
nonsense. Simply because both
are called induction, it does
not imply any logical
connection between the
validity of the two methods. In
“scientific’® induction it is
asserted that because
something happened yesterday
it will happen today. This is
obviously rubbish.

In a proof by mathematica!
induction it is proven that if a
statement or theorem is true
for some n, then as a logical

and necessary consequence it is
true for n+1. Note that n is
not an explicit value, but it is
general. We can prove the
assertion for some particular
value. If, for example, it is
obviously true if n=1, this
implies it is true for 1+1=2,
which implies it is true for
1+2=3, and so on for all
integers. The logic is faultless.

Would Dr Allen be happy if
we changed the name of the
method to
inference’’? His statement
makes as much sense as saying
that cheddar cheese is mouldy
because Danish blue vein is;
after all, cheese is cheese and
to try and distinguish between
different types of cheese seems
fruitless!

Secondly Dr Allan’s cri-
ticism of my trivial program is
just splitting hairs. He could
have run the program on the
Jupiter Ace — which uses
Forth, and not Basic — and’it
would have failed. Sinclair
Basic and Atom Basic are not
Microsoft Basic, and to expect
| a program that is correct in one
lversion to run faultlessly in
| another is ridiculous. I reassert
' that

10 A=1
is a correct Microsoft Basic
| program.

PRACTICAL COMPUTING January 1983

‘‘mathematical |

Finally, Dr Allan asks for a
proof that the program is
correct. I have supplied him
with a proof in our
correspondence, and if any
reader would like a copy I
would be happy to supply him

or her with it. It is

unfortunately too long to
include here.

Carl Zetie,

Maidenhead,

Berkshire.

Lucid and succinct

I ENTIRELY AGREED with the
letter from. Mr Carl Zetie in the
October issue which was an
admirable, lucid and succinct
refutation of Dr Allan’s ideas.
If Dr Allan — as he says in
November — regards it as
fruitless to distinguish between

the different meanings of
induction, Popper himself
does not.

In his book The Logic of
Scientific Discovery he writes
of scientific induction: ‘‘Now
in my view there is no such
thing as induction,’’ adding in
a footnote, ‘*“Iam not . . . here
considering so-called
mathematical induction.”’

In the Basic program

10A=1

Mr Zetie presumably wanted
to concentrate on the essential
element, the statement ‘‘Set A
to 1°’. It was surely valid, in
the interests of brevity, to leave
out some syntactic extras.
Some Basics require Let, in
others it is optional. My
complete program including
the assertions necessary to the
proof would be:

ASSERT: A is undefined
10 (LET) A =1
ASSERT: A=1

20 END

Obviously this will not run

under any existing Basic

because no Basic has, as yet,

facilities for proving programs

correct, but it does

demonstrate the necessary
elements.

D A H Brown,

Malvern,

Worcestershire.

Morse omission

HAVING RECEIVED a number of
enquiries about our morse pro-
gram in Practical Computing,

Feedbaclk m—

August 1982, we ought to
point out that a rather impor-
tant piece of information was
omitted. The program assumes
that the Pet is connected to an
Easicomp sound generator and
that a machine-code patch pro-
vided by Easicomp Ltd, 57
Panama Court, Sprowston,
Norwich NR7 8BH is loaded.
Statements in the program of

"the type

POKE 950, 0: POKE 951, 54:
SYS 845
are controlling the sound
generator.

However, the program can
be modified to drive a tran-
sistor oscillator directly from
the user ports. A listing of this
alternative program can be ob-
tained from the authors.

D Wakelin,

C Dracup,

Newcastle upon Tyne
Polytechnic.

Tax interpretation

I REGRET to note that James
Fergusson, Feedback,
September 1982, has com-
pletely misrepresented the
function of my program In-
come Tax, June 1982. He
refers to it as though it was in-
tended to be a fully com-
prehensive treatise on taxation
covering every possible cir-
cumstance, and then points out
the ‘‘errors and inadequacies’’
compared to that
interpretation.

I am aware that taxation law
and practice is very complex,
with numerous exceptions and
variations to general rules, but
most of these only apply to a
minority of tax payers. As Mr
Fergusson correctly surmises,
to cater specifically for all of
these would have expanded the
program beyond the capacity
of most Pets and the length of
the article beyond the capacity
of Practical Computing. Such
programs can sell commercial-
ly for hundreds of pounds.

My program provides a
quick, accurate and convenient
ready reckoner for straightfor-
ward income tax assessments
and this function was clearly
stated in the final paragraph.

Incidentally I have received

{continued on next page)

Our Feedback columns offer readers the opportunity
of bringing their computing experience and problems
to the attention of others, as well as_to seek our
advice or to make suggestions, which we are always
happy to receive. Make sure you use Feedback — it is
your chance to keep in touch.
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(continued from previous page)
many appreciative letters and
orders for cassettes from prac-
tising accountants, universities
and colleges of higher educa-
tion, and in the three months
since publication I have not
received any complaints
whatsoever,

E G Acraman,
Ruislip,
Middlesex.

Hanoi too basic

THE ARTICLE by Boris Allan in
the -September issue of Prac-
tical Computing appeared to
bé guilty of the failings it at-
tempts to criticise. The solu- |
tion offered to the Towers of
Hanoi problem seems to be at |
too low a level to be either easi-
ly understood or easily
translated into languages other |
than Basic.
In general my criticisms are:
® The solution is too tied to a
Von-Neuman architecture.
® The solutior assumes that
computers will always work
in binary. We should not tie
ourselves to this number
system just to make things
easier for electrical
engineers. Many numericat
analysts would much prefer |

a base-10 systein which
eliminated rounding errors in
base conversion.

® The structure .of the problem
is not evident from the pro-
grams produced.

® There is no reason why suc-
cessive characters should
have successive codes. We

are fortunate that this is a

property of the ASCIHl code

but this need not necessarily
be true of all character
codes. ;

® The programs as they appear

are hard to understand. As a

programmer of some years

experience | could only

vaguely see how the BBC il-

logical version might work.

We use high-level languages
to make things easier for
ourselves. We use Basic not
because it is the most efficient
language in the world but
because it is easier to unders-
tand than machine code. A
higher-level approach to
specify a method for solving
this particular problem would
aid our understanding of it and
make it easier to prove that our
solution is correct.

The classic solution to the
Towers of Hanoi problem uses
recursion. It can be found in
An Introduction to Program-

Hanoi too basic.

PROGRAM MAIN
INTEGER DISCS

IF(DISCS. EQ.

c

c READ NO. OF DISCS
PRINT*,'ENTER NUMBER OF DISCS'
READ(1,*)DISCS

C

c CALL TOWER ROUTINE
CALL HANOI(1,2,3,DISCS)
CALL EXIT

. END

(!

c

C MOVE DISCS FROM X TO Y

c

USE Z AS TEMPORARY STORAGE IF REQUIRED
SUBROUTINE HANOI(X,Y,Z,DISCS)

INTEGER X,Y,Z,DISCS

1 ) THEN

PRINT*,'MOVE DISC FROM ',X,' TO ',Y
ELSE
CALL HANOI(X,Z,Y,DISCS-1)
PRINT*,'MOVE DISC FROM ',X,' TO ',Y
CALL HANOI(Z,Y,X,DISC-1)
ENDIF
RETURN
END
ENTER NUMBER OF DISCS
3
MOVE DISC FROM 1 70 2
MOVE DISC FROM 1 70 3
MOVE DISC FROM 2 10 $
MOVE DISC FROM 1 70 3
MOVE DISC FROM 3 10 1
MOVE DISC FROM 3 10 2
MOVE DISC FROM 1 70 2

I

| the following

ming by Richard Conway and
David Gries as well as
numerous other books on pro-
gramming practice.

The solution is arrived at by
logic. Firstly
number the towers 1,2 and 3.
The problem is now rephrased
as ‘“‘move discs from tower 1 to
tower 2 using tower 3 as tem-

porary storage.”’

The largest disc is clearly a
key disc since it can only be
placed at the bottom of a
tower; therefore we concen-
trate on placing it first. The
first refinement of the solution
for six discs is therefore:

1. Move five discs from tower 1
to tower 3 using tower 2 as‘
temporary storage.

2. Move one disc from tower 1,
the largest disc, to tower 2.
3. Move five discs from tower 3
to tower 2 using tower 1 as

temporary storage.

We must now expand step 1. ‘
Clearly here the second-largest
disc is important since it may
only be placed in three posi-
tions. Therefore we concen-
trate on placing it. The steps
are:

1. Move four discs from tower 1
to tower 2 using tower 3 as
temporary storage.

2. Move one disc, the second
largest, from tower 1 to tower
3.

3. Move four discs from tower 2 |
to tower 3 using tower 1 as |
temporary storage.

A pattern emerges and the
strategy can be seen to be:

1. Move all but one disc to the
spare tower. ’

2. Move last disc to the correct
tower.

3. Move the discs on the spare
tower on to the destinationl
tower.

We can now conceive a
generalised routine for moving
the disc. Assume there are N
discs, the source tower is
numbered X, the destination
tower is number Y and the
spare tower is numbered Z.

The routine is then:

1. Move N — 1 discs from tower
X to tower Z using tower Y as
temporary storage.

2. Move one disc from tower Z
to tower Y.

3. Move N — 1 discs from tower
Z to tower Y using tower X as
temporary storage.

The only special case is
where N = 1 and the disc can be
moved immediately.

Since X,Y,Z and N may take
on any values the routine can
call itself to perform steps 1
and 3. The program as listed is
a clear representation of the

Feeana i m——

algorithm and contains no low-
level features. Of course it is
not possible to write the pro-
gram simply in most versions
of Basic but that is a fault in
the language design rather than
in the problem solution.

The program shown is in a
version of Fortran 77 which
permits recursion. Pascal
would be quite adequate for
the implementation of this
algorithm. Since the solution
has a recursive nature it will
obviously execute faster on a
machine with stack hardware,
but this is not essential. Even
in the Fortran solution no un-
sightly contortions of the pro-
grain were necessary to pro-
duce Goto-less code.

Dr Allan is correct in urging
us to forget about individual
machines and languages. Un-
fortunately he has become
trapped in a bit-twiddling
world of Basic compilers. We
should instead seek high-level
computer-independent solu-
tions to our problems before
developing a low-level answer
based on the nature of the
computer rather than the
nature of the problem. The
computer should be a usefiil
tool rather than an obstacle to
get round. If we are lucky we
may find that one day the
facilities for implementing our
high-level solutions become
available to everyone.

M S Jackson,
Wolverhampton,
West Midlands.

Wordpro points

IN DAVID OBORNE’S perceptive
article *“Wordpro revisited”” —
October issue, page 129 — in
which he uncovers some of the
finer benefits of Wordpro, he
says several things which are a
shade misleading and should
be corrected. It is Wego
Computers, not Professional
Software, who distributes the
package in the U.K., so please
write to us for information on
Wordpro. |

Wordpro does not favour
just the NEC Spinwriter and
the Ricoh. The biggest seller
with Wordpro at the moment
is probably the Commodore |
8300 — the Diablo in CBM
clothing — because of its price
of £1,395. Qume is another
favourite.

David Oborne explains the
use of assigned ASCII
characters to print subscripts

(continued on page 13)
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comart
communicator

How has Comart’s controlled, 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
assoclated 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

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or
mini computer instaliations, 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 of Communicators already 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

186 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 Street Tel 021-622 7149
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street
Tel 041-221 7409 L.eeds Holdene Bray House Leicester Place
Tel 0532 459459 London The Byteshop 324 Euston Road NW1
Tel 01-387 0505 Digltus 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 Cumberland Place Tel 0703 38740
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A member of the ':_- Comart Group of Companies

SPECIALISTS IN MICROCOMPUTERS

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

©® Circle No. 104

Dealers
Aberdeen MOM Oftshore Tel 0224 22863 Bedtord Remdex Bradiey Tel 93 68581
Cambridge Cambridge Computer Store Tel 0223 65334 Edinbungh Hoidene
Microsystams Tel 031 557 4060 Gienrothes Computer Services | land) Tel 0592
773710 Blackpool Westem Computers Tel 0253 404676 Manchester NSC Computers.
Tel 061 832 2269 Norwich Angha Computer Centre Tel 0603 29652 Worthing Ace
Computing Services Tel 0903 35411 Middlesbrough Aziech Tel 0642 222621 Barking
Moldavia Tel 01-591 6511 Belfast Cardiac Services Co Tet 0232 625566 Wilmslow
Holdene Tel 0625 529486 Colchester Eurotec Consultants Tel 0206 72538
Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tel 0582 31806
Middlesex/Berks Newbury Data Recording Tel 0784 61141 Shetfield Hallam
Computer Systems Vel 0742 663125 Wattord Lux Computer Services Tel 0923 29513
Aylesbury J K Wakeford Assoc Tel 0296 27473

CP/M. MPMIl and CP/Ne are all trademarks of Digdal Research inc.
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SinclairZXSpect

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-costintroduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And alow price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrumincorporates all
the proven features of the ZX81. Butiits
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with asound generator
and high-resolution graphics.

You have the facility to'support
separate datafiles.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

ZX Spectrum

=

EDIT CAPS LOCK

READ

LN EXP

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner ora competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.

TRUE VIDEO

)EF S
TAN INT
SIN COS oA
- - =
] J

RESTORE

GREEN YELLOW W_'

CYAN
INV.VIDEO <= . o
-

STR S

DATA SGN SES

il

L PRINT

T

Key features of the
Sinclair ZX Spectrum

® Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution—256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCIl character set-with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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’X Spectrum software on
:assettes —available now

The first 21 software cassettes are
ow available directly from Sinclair.
roduced by ICL and Psion, subjects
iclude games, education, and business/
ousehold management. Galactic
vasion...Flight Simulation...Chess...
listory...Inventions...VU-CALC...VU-3D
.47 programs in all. There'’s something
or everyone,.and they all make full use
f the Spectrum’s colour, sound and
raphics capabilities. You'll receive a
ietailed catalogue with your Spectrum.

3S232 /network
nterface board

This interface, available later this
ear, will enable you to connectyour
‘X Spectrum to a whole host of printers,
erminals and other computers.

The potential is enormous. And the
istonishingly low price of only £20is
ossible only because the operating
ystems are already designedinto the
OM.

=irnci=ir-

sinclair Research Ltd, Stanhope Road,
~amberley, Surrey GU15 3PS.
‘el: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIi character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters persecond, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
areavailable in packs of five rolis.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transferrate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthroughata
remarkable price. The Microdrives are
available later this year, foraround £50.

How tb order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day.BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And-there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

| Qty Item Code Item:rice 'i‘osai
| Sinclair ZX Spectrum-16K RAM version 100 125.00 -
~ Sinclair ZX Spectrum-48K RAM version 101 175.00 )
~ Sinclair ZX Printer e 27 5995 -
____ Printer paper (pack of 5rolls) 16 11.95
Postage and packing: ordersunder£100 28 295 _ =
orders over £100 29 4.95

Please tickif you require a VAT receipt[]]

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £

*Please charge to my Access/Barclaycard/Trustcard account no.

|
|
|
|
|
mmf__f__l
|
|
|
|
|
|

|
|
|
|
l
|
i *Please delete/complete
|
|
l
|
l

- B =SSR i & | N Y T

as applicable

|Signature e - |

PLEASE PRINT

[Name: Mr/Mrs/Miss | L | - N Y

|Address | | | | | L | | -

RS [ R e R L | o o] who |
Lo gegr o | | | | ju) u||ill14PRc901J|
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&) -letterquality
yprinting
Y from yourmicro
PUTor der £500

The Smith-Corona TP-1 Minimum controls. Snap-on

Daisywheel Text Printer. r daisywheels. Drop-in ribbon cassettes.
Fully formed executive The TP-1 is as easy to use as it is readily
quality printout. Letters of real affordable.
character. For the price of a ’ Now letters, documents, forms,
matrix printer. reports, price lists and data sheets — all

The TP-1 costs just can be printed with the image you deserve.
£485, plus VAT. Interfaces with For instant information, complete and
all popular microcomputers (Serial, mail the coupon.
Parallel and'IEEE). ~ ~ N L

1
Can be used with word processors : g%r?ﬂfkggg'cfo%ddn%avr\gcg /l\rédustrial Centre, |
or small business systems. Butel-Comco Limited } I, ' !
Garrick Industrial Centre, 1 Yes: send details of the TP-1. '

Garrick Road, | Name :

rondongy ARl : Company/Occupation !

Telephone: 01-202 0262/2277 | pany/ccupatio :

Telex: 47523 1 pgdress 7 :

g ]

! Tel. i

|

s 1

: Computer details: :

A I | | 1

Technology for business ! MRS Mode nterfe :

1 Software application i

[ ———— e — -

A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment
® Circle No. 106
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| {continued from page 8)

and superscripts on the Ricoh.
Of course with most printers
there is a standard embedded
command in Wordpro: Ctrl-4
for superscripts and Ctrl-6 for
subscripts.

We would be very pleased if
readers could give us feedback
on ways of ‘‘bending’’ Word-
pro to their advantage. We
have recently found a way of
double-underlining a row of
figures — something that
accountants insist on for
totals. It is rather long to
describe here, but we would be
happy to send a copy of the
description to any of your
readers.

Jill Hewett,

Wego Computers Ltd,
22a High Street,
Caterham,

Surrey CR3 5UA.

Apple formatter

1 HAVE JUST FINISHED typing in

the Apple text editor-formatter

program in September’s Apple

Pie. While this is an excellent

program, I have two problems

with it: ;

@ The program has been saved
on disc. If it is called up
using BRun, then the first
time Ctrl-L is used, whether
text has been entered or not,
then the program is called up
from disc and run again.

e If the last character of the
input text is Ctrl-L, the
program locks during coding.

If anyone has a solution I

would be grateful.

Fordingbridge,
Hampshire.

BBC Bytes back
THERE IS NO NEED to go to the
lengths Mr Hill does —
November issue — to -achieve
automatic line feed on your
printer, since the micro can do
it for you.

*FX6 sets the Printer Ignore
character — it is ignored by the

i
Philip Colmer,

printer routine and is not set.

This character defaults to the

line-feed character. To send |

line feeds enter

*FX6, 0 ’

For fuller details see page 423
of the user guide.

T Duffield,

Stansted,

Essex.

Sound seduction

HAVING BEEN SEDUCED by a
young lady in one magazine:
claiming Iow G in the bass clef
for 0 in BBC sound compared

with the low A claimed by
Practical Computing 1 find
that my own machine blurts‘
out a very nearly accurate B —
0.5Hz out of pitch, checked
against a frequency meter.

As a musician, I find this‘
discrepancy an irritation. Is
there any way of altering this.
frequency, or is the division |
frequency derived from the
main clock? I suppose it means
that I can number-crunch
faster than my rivals. |

Douglas Tate,
Ampthill,
Bedfordshire.

Spectrum software

LOOKING THROUGH your
adverts it is clear that no one
has yet got his or her act
together to offer much decent
material for the Spectrum. Can
I therefore offer potential
producers some guidance:
® Warmed-up ZX-81 software
will sell to 16K Spectrum
owners whose machine is
their first purchase.
® Most of the rest of we
‘Spectrum owners are ZX-81
owners who have upgraded,
and we are likely to be
suspicious of offerings with
vague descriptions.  The
reason for this is that some of
the stuff we bought for our
ZX-81s was pretty awful, and
we don’t Intend to get caught
a second time. 1
® The advent of the Microdrive
and the promised RS-232
interface — which will enable
us to output to ‘“proper”
printers — will change the
nature of the game.
Here’s a list of items I’ll be
looking for:
Comal, Pilot, and Forth.
A graph, histogram and pie-
chart plotting program.
A decent VisiCalc-type system.
An electronic card index with a
good set of searching, sorting,
listing and counting facilities.
A renumber program to use on
my own programs in Sinclair
Basic.
A text editor.
A program to reformat output
to an 80-column printer.
D Simpson,
Rochdaie,
Greater Manchester.

Libel laws

HOW REFRESHING to see a
totally unbiased article in your |
October edition. 1 refer, of
course, to P K Chilvers’ article
on the BBC Microcomputer
and the Sinclair Spectrum. It is

(continued on page 15)
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If youare abouttomake an
important decision in computers

...makea noteinyourdiaryto readeither the

Financial Times on Tuesday 11th January.
Or Computing onThursday 13th January.
Ten of the largest computer-orientated

companies in the country have been involved
in the design of a computer that overcomes
the key limiting factors in the current gener-

ation'sarchitecture.

The range of machines that has emerged
from this concerted effort will be available to

themarketatlarge from 18th January.

They are expected to retain their leading

edge position for the next five to ten years.

MICROFRAME FROM THE TYCOM CORPORATION

“THE FIRST OF THE 4TH GENERATION"

® Circle No. 107




\ Y Wiley

PROFESSIONAL

VY

Professional Software

“Because you didnt
buy a computer

We are pleased to be able to announce the
first software packages produced by John
Wiley & Sons Inc. They are designed to
accompany Computer Titles from the self-
teaching guide series.

BOOK/DISC COMBINATIONS

@ Practical manuals that show you how to
program your micro for business, learning,
and pleasure.

@® Convenience disks that contain all the
programs and subroutines in the books they
accompany—error free and ready to run.
PLUS the Wiley expertise that has helped
more than a million people learn how to
program, use, and enjoy microcomputers.

O APPLE™ BASIC: DATA FILE

PROGRAMMING SET
LeRoy Finkel & Jerald R. Brown

How to program and maintain data files for billings,
catalogs and lists, numerical and statistical data, and
much more. Includes one 5%” disk for Apple 1I™,
{Requires one 16 sector disk drive, 32K of memory.)
0471 86836 X £13.50

O THE TRS-80™ MEANS BUSINESS SET
Ted G. Lewis

Covers file merging, data base, word processing,

payroll, financial analysis, and scores of other

business applications. Includes one 8" disk for

TRS-80™ Model Il. {(Requires two disk drives, 64K of

memory.)

0471 86798 5 £13.50

to practice
your typing”

O GOLDEN DELICIOUS GAMES FOR THE
APPLE™ COMPUTER SET
Howard M. Franklin, Joanne Koltnow, &
LeRoy Finkel
Step-by-step instructions for designing game
programs that turn your Apple [I™ into a home
entertainment center — whether you're a novice,
intermediate or advanced programmer. Includes two
54" disks for Apple II™. (Requires one 16 sector disk
drive, 32K of memory.)
0471 86836 1 £23.70

0O FAST BASIC: BEYOND TRS-80™
BASIC SETS
George A. Gratzer with Thomas G. Gratzer

Learn a streamlined form of BASIC that accelerates
computations by 3 or 4 times . . . and some functions
by a factor of 1,000.

Available in disk or cassette for TRS-80™ Model | or
Model ll. (requires 32K of memory.)

(J0471 87484 1 Model | Disk Set {one 5" disk)

£13.50
70471 86838 8 Model Il Disk Set{one 5v4" disk)

£13.50
00471 87421 3 Cassette Set for Model | or Model 1ll

£13.50

TRS-80™ is a trademark of Tandy Corp. Apple™ is a trademark of Apple Computer, Inc.

Look for these at your favourite bookshop or computer store. Or, check the sets that

interest you and write to us at the address

below.

John Wiley & Sons Limited

Baffins Lane - Chichester

+Sussex PO19 1UD - England

@ Circle No. 108
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(continued from page 13)

such a shame that other
magazines do not print such
articles, as this would dispel
many of the rumours
abounding about the virtuosity
of one computer compared
with another.

However, I did get the
impression that although the
author had attempted to give an
unbiased opinion of the two
micros, some form of
censorship had been applied to
the article in order for it not to
offend. This practice, although
unprovable, is wrong, as it
leads to false information being
relayed and hence ultimately in
making your magazine’s views
worthless.

It is obvious to those of us
who have used both a Spectrum
and the BBC Micro that there is
no comparison at all. The BBC
machine leaves the Spectrum
standing in all aspects of
operation. The Spectrum’s
advantage of price is far
outweighed by the
disadvantages keyboard,
Basic, speed, display,
expansion, etc. I would not
hesitate to say the BBC Micro is
the most advanced computer in

Europe, and possibly the
world.
Simon Clark
Towcester,
Northants.

® We do not censor articles,
but our contributors generally
try to stay on the right side of
the U.K.’s illiberal libel laws.
Your assertion about the BBC
Micro might upset the makers
of the Cray 1, not to mention
IBM, but it is certainly one of
the best currently available
home computers costing less
than £400, our lawyers agree.

Spectrum deliveries
1 AM WRITING in regard to your
article ‘“‘Spectrum’s Delays’’,
which appeared on page 48 of
the November issue. You
quoted the then current
expected delivery date as
January 1983, but I should
point out that we have now
completely cleared our backlog
on Spectrum and all orders are
now being fulfilled within 28

days of our receipt of them.

Bill Nichols, |

Sinclair Research Ltd,
London SW1. |

® We will take Sinclair’s word |
for this — unless, of course, |
you know different.

| Illegible listings

A FEW DAYS AGO I received my
copy of the October issue of
Practical Computing, and
having glanced through it
briefly I am prompted to
complain at the legibility of
some of the computer listings.
A particularly bad example is
that for the Apple II Graphics
on page 174 but there are
others almost as bad — as

| indeed there have been in other

issues.

Surely you must be aware
that the chance to try out new
programs is one of the main
reasons why your readers buy
the magazine.

I am sure you will say that
there are technical problems in
obtaining a consistent print
size and quality, but these
problems are yours and should
not be passed on to your
readers who have paid money
for a readable magazine.

This point aside, thank you
for an excellent publication.

Hugh McDonald,
Wallsend,
Tyne and Wear.

® We are making every effort
to improve the quality of our
program listings as should be
evident from this month’s
issue. Contributors can help by
always supplying a cassette or
disc as well as a program

Electronic Brokers
DEC SALE

a selection from our huge stocks

All iterms reconditioned unless otherwise stated

DIGITAL W878 SERIES
WORD PROCESSOR

\;oclhunon

7B word processing video terminal.

RXD1 diskette storage subsystem.

PDP-B control processor,

Disblo 1345 letter quality printer producing

540 worﬂs per rminute with wheeled starage

cabine

B UII‘ECUD"E| tractor feed fitted as standard.

Foatures

» Inexpensive stand-alone text editing

o Simple ta use—prompts the operator
automatically

o Letter qualty printer with choce of print wheels

» Simultaneous editing and printing

o Powerful kst processing package

o Flexible communications capabiity

SYSTEMS
PDP 11/23 SYSTEMS

System performance -

Digral's WS78 word/data processing system
is 8 powerful stand-alone, videa display word
processor. The WPS-B word processing
software provides the WS78 user with 8
sophistcated yet easy to use text editing
capability. Operating the video terminal is
simiar to using 8 standard office typewriter,
The ‘Menu Based” systemn allows the operator
to choose from an extensive, clearly isted
range of options and the automatic prompting
features help the operator to learn how to use
the system with anly minimal training.

£2,950

PRINTERB/TERMINALS
LA36 OECwriter Il 20mA

listing.

Wiley’s books

IN THE October and November
issues of Practical Computing
you were good enough to
review some of our titles. I
would like to point out,
however, that Microcomputer
Buyer’s Guide 1981 is
published by Hayden but is
distributed in the U.K. by John
Wiley and Sons Ltd. Pet
Graphics is also published by
Hayden and distributed by us
for sale in Europe only. It is
available in the U.K. and
Ireland from Nick Hampshire
Publications, PO Box 13,
Lysander Road, Yeovil,
Somerset. |
Bernice Preddy,

John Wiley & Sons Ltd,
Chichester.

Apology

““The BBC Micro as a colour
graphics terminal’’ published
in the November issue was |
written by John Ferguson and

John Gordon, not as originally
credited. o
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11/23 CPU, 12BKB MQOS, Ousl RLO2 and
Control DLV11J and DUV1 1 Interfaces.
Cabinet. VT100 Console NEW E11,500
PDP 11/24 8YSTEM
11124 CPU, 256KB MOS, Oual RLO2 and
Control, Cabinet, VT100 Console

NEW £18,000

LA3E DECwriter | RS232
LA34 DECwriter IV
LA‘| B80-PO Peraliel

ES-ED ESE“Q DECDrmLer

50 ECscope 20mA .
VTS0 0ECscope RS232
VT55 Graphics DECscope (NEW] .

INTERFACES
OL11 WAsynchronousl/F .
DU11DAS ronousi/F .
0OuUP11 04 ynchronuusl/F
KLBE Asynchronous {BI
BA]

PDP 11VO3 SYBTEMS

11/03 CPU, 64KB MDS, Console Intertace,

Dual AX01 Fbppy Disk Drive; Low cabinet on

castars ONLY £1,528
DISK DRIVES

RX1 18D AX01 + Unbus Ctl

RXV1 1BD RXO‘I +LSiCui

RXBE RX01 + PDPB Cu. .

AX211BD RXOE + Unibus Ct! .

0P8 Ct!.

KLBJAAsychrunuus
M7258Printer /F {P!
MB207 Printer!/F[LSI 1 1
MB342 Printer I/F [BE, 8

PDPBA

PDPBA-205 Processor 10%",
32KW MOS [NEW]. .

.E1,750

Scoop purchase of factary
refurbished Anderson Jacabson
AJB32 daisy wheel printers
complete with fullkeyboard,
integral stand, and RS232
interface. Unhsmg the famous
QUME Printer Mechanism.

NOW ONLY £750

Hazeltine 1420

Special purchase of Hazeltine VOUs
— manufacturer’s surplus —
ALL BRAND NEW BOXED

All 128 ASCil Codes

94 Displayable Characters including

Lower Case

High resolution using 5 x 8 Dot

Matrix

Typewriter-Style Keyboard Layout

15-Key Numeric Pad including [ + ).

[-) and Enter

User-defined Video Presentation—

Hi/Lo intensity, Bink, or Non-Display

Cursor Addressing and Sensing

EiA Interface

Eught Transmission Rates up to
00 Baud

Twelve Operator Function Keys

Non-Glare Screen

*

Also available from time to time
HAZELTINE 1410 £295

* Self Test HAZELTINE 1510 £550
ONLY £350 HAZELTINE 1520 £625

New Winter '82/83 Catalogus now out. 8Bend for your FREE copy now.
ADD 15% VAT TO ALL PRICES Carriage and Packing extra

Electronic Brokers Ltd.,61/65 Kings Cross Road,
London WCTX 9LN. Tel-01-278 3461. Telex 298634
| i o | ™ gt ol = —

= = r=as
Electromnic Brokers | ==

AhA AR A * *

@ Circle No. 109
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'SUPEQBRNN 7

at unbelievably low prices from
the Micro Computer Cluk

JUNIOR 320K DISK CAPACITY £1 250

QD 720K DISK CAPACITY £1 550

. SD 1.5MB DISK CAPACITY£1 800
MICROLINE 83A PRINVIH%% £ 450

And price includes CP/M and Microsoft M Basic.
On/y by selling direct mail order can we offer these prices

R A el el
MICROSOFT Basic........ £175 MICRO PRO WOTdStarVerSSO£21O Organic Software Milstone ... £170
Basic Compiler£202 Mailmerge ... £ 70 Ashton Tate dBase Il ........ £345
Fortran ...... £225 Datastar ... .. £155 SORCIM SUPERCALC ...... £135
Cobol ....... £330 Calcstar ... .. £105 NOTE: SUPERBRAIN & 8in. IBM FORMATS ONLY

Microplan ... £150

To: The Micro Computer Club PO Box 66 Croydon CR9 4QB Tel: 088 32 4820
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.

Carriage within UK extra at £25 Greater London, £35 outside London.

UNIT PRICE TOTAL

ITEM QNTY £ P £ p
MAINTENANCE [
@ On site maintenance
available from day one. —_
@ Nationwide contracts through Software NEfne T I el | . e 8 IR TOTAL
Sciences — 2 member of THORN EMI
group: AGUATESS - oot e CARRIAGE
@ Software Sciences will inspect, deliver
and maintain your SUPERBRAIN. | VAT at current rate
@® The 24 hour callout basis. _
JUNIOR ... £375 pa POSE COUE . - v er ettt CHEQUE TOTAL
@ID aoooa0009a00000000000a0 8 £415 pa All machines sold to UK specification with full manufacturers warranty
D o £440 pa
RIEeISNE B34 RRIRIERSL 150 p2 Membership of the Micro Computer Club entitles members to other special offers.

% e Circle No. 110
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NEW 16-BIT micros, portables,
and local area networks were
the main themes of Compec
’82. There was little that was
startling, but a lot of evidence
of continuing development in
these areas.

As well as the by now
familiar Sirius/Victor 9000 and
IBM PC there were several
recent or brand-new 16-bit
micros at the show.

Six interesting machines all
use the powerful Motorola
68000 16/32-bit processor: the
Fortune — reviewed on page 66
of this issue — the Sage II,
Alpha Micro AM-1000, Wicat
150WS, Corvus Concept and
the British-built IMP-68.
MicroAPL showed the
Scimitar, which is a version of
the Sage 11 running APL under
the custom Mirage operating
system.

Range of micros

Among the many micros
using the Intel 8088 chip were
the Rair Business Computer,
the Hitachi 16, Zenith Z-100,
Televideo 1602 and the new
Micro Five Series 1000.

An interesting — and good
— trend is for machines to
include both an eight-bit and a
16-bit processor. Both the Rair
and the Zenith machines have
an 8085 to go with the 8088, for
example. Interam showed the
North Star Advantage with
both Z-80B and 8035, though
an 8088 16-bit upgrade is due
shortly. EuroMicro showed the
new EuroMicro M8/16 with
dual 8085 and 8088 processors,

L .
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Compec '82 report

.
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Around 400 firms exhibited at Compec

and also the Equinox range
which now offers an 8088
upgrade. Equinox also showed

a 68000-based micro in
prototype form.
Buy British
Two excellent British

companies taking advantage of
the upgrade path offered by the
S-100 bus system are Comart
and Almarc. Comart’s
Communicator range now
features an Intel 8086, of which
the 8088 is a cut-down version
and the Cromenco that Comart
imports now offers a 68000
option. Almarc has used an
8086 to upgrade the Series §to a
Series 16; existing Series 8 users
can also take the upgrade.

Finally, Ferranti has entered
the 16-bit market with the new
PPC — Professional Personal
Computer — which is also
based on the 8086 and runs
CP/M-86.

In spite of the current rage
for 16 bits, eight-bit micros
continue to appear. That is
where the software still is, after
all. Excitement can still be
generated by making the
hardware smaller, neater and
cheaper, and three new
American imports come into
one or more of these categories.

The Morrow Designs
Decision 1 was shown in the
U K. for the first time. This is a
quite cheap, very expandable
machine which runs multiple
CP/M or multiple Unix level 6
packages simultaneously.

The oddly named Fox is not
actually designed as a portable,

PRACTICAL COMPUTING January 1983

but becomes so when packed in
a custom case. Digital
Microsystems calls it the
DMS-3/F.

The third is the Cromenco
C-10 personal computer which
consists of a keyboard, VDU
and single disc drive. Nothing
special about that perhaps —
except the price, which at
$1,785 is cheaper than the
Osborne. As with the Osborne,
essential software is included in
the price, so this could well be
the cheapest business system on
the market.

Just about every major
manufacturer is now
implementing some form of
network system to link micros
together, allowing them to
share hard discs and printers.
Keen Computers, for example,
offers the Corvus hard discs
and the Omninet to link up a
network of Apples or other
micros — including the Sirius,
IBM PC, and even the Atari
800.

Digital Microsystems offers
the HiNet local area network
which is CP/M compatible.
Data Logic Ltd launched the
90/10 Network Management
System at the show, which
includes 60Mbyte of disc
storage. Research Machines
Ltd’s Chain network for
linking 380-Z and 480-Z micros
isnow in production. Zynar has
the Cluster/One network for
Apples, and is now offering the
Eif as a low-cost LAN for the
same machines.

Digico’s 7800 series uses a

to 32 clusters of micro
terminals, where each cluster
can include three work stations
based on a 5Mbyte or 10Mbyte
hard disc — for example the
3800 series announced in
September.

The well-known Ethernet
LAN is used by a number of
manufacturers. Altos showed
Ethernet working on its full
range of eight-bit and 16-bit
micros. MicroAPL had
Ethernet linking its Spectrum
and Scorpion micros. Finally,
Clearway showed four new
versions of its standard unit,
which was reviewed on page 61
of our September 1982 issue.

With around 400 firms
exhibiting at Compec it is
impossible to mention all the
new products shown, but
several caught the eye. Among
these was the JP101, an ink-jet
printer from Olivetti. It is to be
sold at around £400, which will
give dot-matrix printers a run
for their money.

Newbury Data, the largest
exhibitior at Compec in terms
of stand space, launched four
new dot-matrix printers with
optional add-on keyboards, a
series of VDUs and an 8in.
Winchester offering 80Mbyte
storage.

New at the show

ICE showed its 50Mbyte
Rodime-made hard disc for
Apple, Sirius, IBM PC, etc,
with tape-streamer back-up.
Owners of the Profile hard disc
for the Apple III will be
delighted to hear that the tape-

streamer will back up the
contents in under three
minutes.

Kode Ltd was offering to add
voice-recognition modules to
existing terminals for less than
£2,000, and Aptec had an
Arabised version of the IBM
PC with a bilingual
Arabic/English keyboard,
software and printer. Comsol
had its multi-tasking Forth,
knows as polyForth, running
on the Sirius 1, and Atari had
two new arcade games,
Defender and Galaxian, on
ROM cartridges. Even a show
devoted to the highest forms of
microcomputer life should find
room for a bit of inter-galactic

16-bit processor to control up ! death. That was Compec.
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Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
- selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been cli)esigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awiderange of applications,includ-
ing spread-sheet analysis, stock
control, information handling and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And ‘home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages—

(&

to add to your understanding and
enjoyment of computers and
computing.

There’s even a special ‘VicSoft’
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.
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V I SOftW arc W].].l eXpaIld YOul’ |— For more information, a catalogue of VIC software
and details of your local retailers or dealers please phone or |

hOI'iZOIlS. And YOUI mlnd complete the coupon and send to:

The Commodore Information Centre |

PRICES RANGE FROM £4.99 to £24.95 INC. VAT, A o Sou 0758, 7opor ¢

Name

(MR /MRS/MISS] n N -
commaodore o

" VIC20 =— ¢

VCPCO 01/83
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Fast CP/M

Business Application Software
from Padmede

CONTROL ¥ - :
2 Padmede | % Pad

COMPUTERSERVICES “ 1 COMPUTER SERVICES
Padmede |
i
g

COMPUTER SERVICES

SAMAARA A LA AR AAALAAALAR LA

y
Padmede |
COMPUTER SERVICES
|
: !
Stock/ ; -
- X Y reditors Ladger
————— & | TS e
: ! r -
v B O _Sam g ﬂ"
¥ [ l":“ )

NOMINAL/GENERAL

LEDGER SYSTEM 3 pr— '! :Au—:s (NVOICING

Nonmunal/Genetal Ledger System

at £249 per module

The Padmede Business Control System is available now
on the following machines:-

Sharp PC-3201, MZ-80B ® Apple I ® NEC PC-8000 ® DEC VT180 ® Osborne I
ICL Personal Computer ® Rair Black Box ® Wangwriter
Hewlett-Packard 125 ® OKI if-800 ® Toshiba T200 ® IBM Displaywriter
Xerox 820 @ IBEX 7102/7103 ® Cromemco ® Sirius I (MS-DOS Version)

Send for details of the Dealer Demonstration Pack

Padmede

COMPUTER SERVICES
351 Fleet Road, Fleet, Hampshire ay
lo Telephone: Fleet (02514) 21892/3 , Q\eP

® Circle No. 112 Telex: FLETEL 858893 /



'HP announces first

i

HEWLETT-PACKARD has
announced further developments

| of its NMOS-III integrated-

circuit technology, which allows
circuit densities 70 times greater
than the NMOS-II. It has
allowed them to build a package
of five “‘superchips” which
combine in a 32-bit machine to
bring mainframe power to the
single-user desk-top computer.

The new range is the HP-9000
Series. The smallest con-
figuration — an integrated work
station with one CPU, 912K of
RAM, floppy disc and
monochrome display — costs
about £20,000. With a 10Mbyte
hard disc, built-in printer, high-
res colour display and software
the cost goes up to over £45,000.

Other versions of the HP-9000
are available rack-mounted, and
with multiple CPUs for those
unfortunates who have to share
their machine with other mem-
bers of the human race.

It may be .expensive, but
perhaps one day all micros will be
made this way!

Two new microcomputers
from Hewlett-Packard are the

‘desk-top mainframe’

HP-120 Office Computer and
the HP-200 16-bit machine. Both
are offered with 3.5in. micro-
floppy discs which are based on
Sony developments with HP
electronics and packaging. Each
floppy disc offers 270K of
storage.

The World launch of Eagle’s new 16-bit micro took place at Compec. |

The Eagle 1600 is a stylish-looking micro built round the Intel 8086
CPU, and runs MS-DOS or CP/M-86. The basic model has 128K of
RAM, built-in hard disc with 10Mbyte of formatted storage, and a
5.25in. floppy. It is claimed to be fully compatible with both hardware
and software for the IBM Personal Computer, and offers eight
expansion slots compared to the IBM PC’s five. Contact Mediatech
Business Systems, Woodside Place, Alperton, Wembley, Middlesex

HAQO 2HA. Telephone: 01-903 4372.

o | Selec can cater for most home | 7425.
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The HP-120 is like the
HP-125, but smaller. The
HP-200 is a 16-bit micro using
the Motorola MC-68000.

1 Contact Hewlett-Packard
|Ltd, Nine Mile Ride,
Wokingham, Berkshire RGl1
] 3LL. Telephone: (03446) 3100.[]

YOUR VDU could have a sense of
feel if you fitted an unpatterned
glass faceplate over it. The
faceplate from Interaction
Systems senses
changes, so if you touch the
screen it returns the x,y co-
ordinates of the point in eight-bit
numerics, 0 to 255. It would
allow you to, for example, dial
phone numbers by touching a
picture of a phone dial on the
screen, or write complex

FOOTBALL POOLS prediction
programs require data to work
on, and the more the better, but
keying it all in takes a lot of time
and effort. Alternatively it can be
purchased from Selec Software.
The database is the scores and
dates of all the English Football
League results from 1977 to
1982.

impedance |

Apple
memory

BUBBLE MEMORIES could be
back in fashion soon. Xcalibur
has announced a 128K Bubble
Memory Module for the Apple
II. It is called, imaginatively,
XBUBI and costs under £500.
Contact Xcalibur, Spencer
House, 3 Spencer Parade,
Northampton NNI1 SAB.
Telephone: (0604) 21051/4.

HAL computers has
announced the Aquarius
subsystem, also for the AppleII.
It offers a choice of 5, 7.5 or
11Mbyte of formatted storage
on a mini-Winchester with 20
Mbyte, 0.25in. tape for back-
up. The tape does not receive an
unverified dump when backing
up, but is verified by read-after-
write. Contact HAL
] Computers, Invincible Road,
Farnborough, Hampshire.
Telephone (0252) 517171.

A tape back-up is available
1 for the Apple I1I Profile SMbyte
drive from DNCS. It is called
the Shadow III and takes about
25 minutes to back up the full
drive with verify. Contact DN
Computer Services, West Croft
Industrial Estate, Manchester
Old Road, Rhodes, Middleton,
Greater Manchester.
| Telephone: 061-643 0016.  [1

Touchy input

programs that do not require

keyboard input.
Interaction is offering
manufacturing licenses, and

plans to supply components to
OEMs. The price comes below
$200 for quantities of 1,000 or
more.

Contact Interaction Systems
Inc., 24 Monroe Street,
| Newtonville, Massachusetts,
| 02160. Telephone: (617) 964
| 5530. ]

iFootbc:ll crazy

| computers from the ZX-81 up. A
tape of two years’ data costs
£7.50, and a disc of all five years
costs £15. The data comes with
some starter analysis software in
Basic and UCSD Pascal to help
beginners get started.

Contact Selec Software, 37

! Councillor Lane, Cheadle,
Cheshire. Telephone: 061-428
o
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The answers a
r commodore

“COMPUTER

For SUPER SERVICE |
and BEST DEALS

I"I:‘U TEq

192 HONEYPOT LANE, QUEENSBURY. STANMORE, MIDDX HA7 1EE. 01-204 7525
THE “"PET” SPECIALISTS

We specialise in PACKAGE DEALS — from beginners to big users
you may lose out if youdon’t contact us before you buy!

IF YOUR CALL IS URGENT, RING OUR HOT-LINE 01-206 0440

HARDWARE SOF TWARE
CBM MICRO-COMPUTERS 16K 4016 WE SILICON OFFICE : WORDCRAFT ; WORDPRO
32K 4032 GUARANTEE D.M.S.V. : ADMINISTRATOR : DATALEX
ggi gggé THE BASIC & SUPERPAY : ACCOUNTS : VISICALC
SUPER-PET 9000 Sgg\sli‘CE ALL IN STOCK
DISK DRIVES (5.25") ?:;g ngg WH:"PI{I')S g:tse'r‘daa(lze-:uklv amounts — printout and totals, weekly/monthly analysis, totals
¥ TUS and balances,
340K 4040 MORE 3032, 4032 & 8032 versions from £90 to £150
170K 2031 gTOCzTAKING for lh: Iicso;;zlnq trade 3;2
uperb new program for
HARD DISKS CBM 5 M/B 9060 QUTSIDE SERVICES (For Mini-Cabs, etc.) £220
7.5M/B 9090 WE New 8032 Version at 3032 price
*¢ MATOR 23 M/B SHARK DON'T
:: ::gg: BA(3:2 uglgmgg;s’é QUIBBLE EDGE CONNECTORS AND COVERS
i RS232 CONNECTORS AND COVERS
(#* APPROX 8 WEEK DELIVERY) WHEN CENTRONIC CONNECTORS AND COVERS
DUST COVERS FOR MOST PETS & VICS
PRINTERS (MATRIX) gB: 2022 Hi\(l)g ALL SORTS OF RIBBONS
B 023 PAPER (PLAIN & LINED)
CENTRONIC 150 A LR N N NN NN NN NN N
CENTRONIC 737 | WARRANTY DIRECT MAIL ORDER SYSTEM R
(DAISY WHEEL) CBM 8300 CLAIM [ |
NEC 7730 LAIM!! Please send me/us the following items: [
OUME  SPRINT = 1 -
NOW IN STOCK: SMITH CORONA DAISY WHEEL PRINTER ' .
AT £ 485 + VAT -
WITH INTERFACE (£100) - £ 525 + VAT ONLY!! .
The price ofoursystems startat about£1600+ | Cheque/P.0. enclosed (allow for VAT & post) |
Please charge my ACCESS/VISA/BARCLAYCARD
NEW! NEWI! SWITCH CONTROLLABLE WRITE PROTECT M No. ¢ [ ]
+ AUDIBLE ERROR WARNING
ON C.B.M. DISK DRIVES. ONLY £ 15 + VAT . Name '
RAM/ROM FOR YOUR CBM AT ONLY £ 39 + VAT. 1 Address [ ]
REMAINS PROGRAMMED FOR UP TO 7 DAYS l
EVEN WITHOUT USING YOUR MACHINE! [ |
For those with 3032s who want 4032s and those with 4032s I} |
who sigh for 3032s, all is not lost] HAVE BOTH, at the flick of Postcode
a switch — CHIPSWITCH for €57 + ROMs for £50 {with [} Phone No.
de-glitching facility built-in). I If you require more information, please tick '
- [1 Please send details of
TOOL KITS (BASIC 2 & 4), SUPERCHIPS,
_AND ALL SORTS OF OTHER CHIPS ... Ll TS ok et 1
UPGRADE YOUR PET EVEN MORE!! l [] Please send Hardware details

PERSONAL SHOPPERS WELCOME AlLL GOODS SENT SAME DAY WHEREVER POSSIBLE — m
Phane & Mail Orders accepted. LARGE S.A.E. FORLISTSETC.

® Circle No. 113
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Rival top-end
database managers

DBASE II is the top-selling full- ‘
feature database package for
eight-bit CP/M systems, with
possibly 20,000 copies sold
worldwide. Now its creator
Ashton-Tate has produced a
16-bit version which will run on
the IBM PC, other CP/M-86
machines and the ACT Sirius.
More details from Encotel
Systems, 7 Imperial Way,
Croydon Airport Industrial
Estate, Croydon, Surrey CRO
4RR, telephone 01-686 9687;-or |
for the Sirius contact Sirius
dealers or ACT Microsoft, ACT
House, 111 Hagley Road,
Birmingham B16 8LB,
telephone 021-454 8585.

dBase II is a very powerful
relational-database package,
and its flexibility makes it much
favoured by sophisticated users
as a system-building tool, much
like a very high-level
programming language. For
example, Magnum Computers
has just released a foreign-
exchange management package
written entirely in dBase II
commands. It handles spot and
forward deals in any foreign
currency, producing various
reports which analyse exchange
risks and keeping a complete
audit trail.

One advantage Magnum
Computers derives from this
approach compared to writing
the application package in Basic

is that it can more readily be
modified to suit individual
clients’ requirements. The users
pay £550 for the package, plus ‘
£430 for dBase II if they do not
already have it. More details
from Magnum Computers Ltd,
156 Northfield Avenue, Ealing,
London W13 9SB, telephone
01-567 0154.

Dataflex is a new database
package aiming to compete with
dBase II in both the eight-bit
CP/M-machine market and the
16-bit CP/M-86 and MS-DOS
arena. It is written in Pascal and
can also run on most multi-user
operating systems like
MP/M-86 and Turbodos.

Dataflex is a multi-file full- |
feature relational database. It
can handle 125 files with up to
255 fields and four indexes per
record. Six files, and sometimes
more, can be active at any time.

An optional library of Pascal |

utilities is available for the
system builder who wishes to
incorporate Dataflex into an
application package but wants
to go down beneath the usual
interface to Pascal language
level.

Dataflex costs £450 in its
CP/M version and £595 for
multi-user systems. More details
from Equinox, 16 Anning
Street, New Inn Yard, London
EC2A 3HB. Telephone: 01-739
2387.

...improved
middle range

FIRST-TIME USERS who care more
about what they want to use a
computer for than what has got
to be done to get it to happen
tend to find the full-feature
database package such as dBase
II a little overwhelming —
unless somebody else has set the
whole system up for them. Into
this opening come packages
such as Compsoft’s DMS.

DMS’s great strength is its
simplicity in use and the
excellent training and support
available from Compsoft. DMS
has sold over 4,000 packages in
the U.K., and it must be the
leader in its class.

There tends to be a trade-off
where software is concerned
between power on the one hand
and ease of use on the other.
DMS is still very powerful in
terms of data-checking, sorting,
searching and reporting
features, but some compromises
are made to keep it relatively
simple. In particular, operations
are performed on one file at a
time.

Now Compsoft has
introduced a new version of
DMS, called DMS Delta. It adds
the ability to handle more
complex data while still keeping
to the tried and tested DMS
menu-driven format. DMS
Delta runs on eight-bit CP/M
machines or 16-bit machines like
the IBM PC and ACT Sirius
under MS-DOS. It costs £495.

Users are now able to attach
sub-files or related data to the
main file. For instance, an order
sub-file can be attached to a
stock file, or borrower details
appended to a file of book

(continued on page 25)
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will really set
youupin
business.

=

At last a comprehensive set of
micro computer floppy discs that will
really set you up in business
book-keeping and keep you on
top . . . at an affordable price.

We’ve called it the Exact
Business System. Compatible with
most modern micro computers,
everything's there at your fingertips.
Stock and invoicing — sales,
purchasing and nominal ledgers —
even payroll.

Ask your Sirius Nationwide
dealer, Electronic Office Services
dealer or local computer centre
about the Exact Business System or
write/phone us direct.

Exact Business Systems,

The Bickerton Computer Centre,

Park House, Abbey Foregate, Shrewsbury SY2 6BL.
Tel: (0743) 68167. ‘

B

Also at: e
56 Wigmore St., London WiH 90G. Tel: 01-925 2303.
Enquiries from stockists welcomed. S’”l!i |

@ Circle No. 114
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You can keep

your 8-bits-with the
new 16-bit Televideo +

TS 1600 family:

TS 1600 Workstation

TS 1602 Stand alone

TS 1602H Stand alone
with hard disk

Powerful 128K
resident memory

141 Mbyte of formatted
disk storage possible
using a 16 x TS 1602H

network

Three ports
— printer
—modem
— network

Prices start at £1629* for a
TS 1600 Workstation

*At $2 to the £ Sterling

High resolution
graphics with
zoom, pan and
crosshair cursor.

1280 x 804 (optional)

Multi-user, multi tasking
system will support 16-bit
and 8-bit software
simultaneously

Exclusive from Encotel
A Rodime disk option for the

806 at no extra cost giving
a full 10Mbyte capacity and
much faster response times

*

& TeleVideo
TS 1600 Series

Nationwide service
through Software
Sciences — part of

THORN EMI

Now, a whole new 16-bit Televideo range that can
simply plug into your existing multi-user 8-bit system.

Encotel are one of Britain's largest microcomputer distributors with full engineering
technical support facilities and workshops.

ENCOTEL SYSTEMS LIMITED 7 IMPERIAL WAY CROYDON AIRPORT INDUSTRIAL ESTATE CROYDON SURREY CRO4RR

SYSTEMS

=NCOCEL

Britain’s specialist microcomputer distributors

Tet 01-686 9687/8 01-680 6040 (six lines) Telex 8951921 ENCO G

Televideo® is the regi d trad k of Televideo Systems Inc

MIDLANDS AND NORTH ENGLAND

DUDLEY Independent Systemns Ltd 0384 236934
DONCASTER Briarstar Computer Centre Q302 67135
LEICESTER Scilex Ltd 0533 402722

NOTTINGHAM Cambridge Data Systems Ltd 0602 811801

STOCKPORT Microscope 061 427 2340

STOCKPORT Mellor Computer Consultancy Ltd061 4498101

ST.NEOTS West Com Ltd 0480 217217
WILMSLOW Magnalife Ltd 0625 526713
EASTERN ENGLAND

BURY ST. EDMUNDS Rebvale Ltd 095 381316

LONDON

NORTH LONDON Boyd Microsystems Ltd 01 950 0303
SOUTH HARROW Wordset Systems Ltd 01 864 7389
KINGSTON UPON THAMES Ideal Computer Systems

01 946 5568

LONDON E6 System Builders Ltd 01 471 4884
LONDON WCl1 Bondbest Ltd 01 580 4273/7249
LONDON WC(C2 Systematica Ltd 01 836 9379
SOUTH EAST ENGLAND

BRIGHTON The Electronic Office 0273 722248/9

LONDON N6 Cambridge Data Systems Ltd 01 340 6561

HAYWARDS HEATH Ampersand Ltd 0444 456509
HORSHAM Sussex Microsystems Ltd 0403 68071
READING Chandler Computer Services Ltd 0734 475853
SEVENOAKS Labstar Ltd 0732 460528

WEST COUNTRY

MELKSHAM Advent Data Products Ltd 0225 706289
WALES

GWYNEDD CP.L Lt 075 881 2053

IRELAND

CASTLEBAR Delta Microsystems Ltd Castlebar 22632

NAVAN STS Ltd Navan 28472 ,
® Circle No. 115
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(continued from page 23)
information. Up to eight sub-
files can be attached to a file.
In effect DMS has been
upgraded to a multi-file
package, but compared to a true
relational database like dBase 11
or Dataflex there is' less
flexibility: you have to decide |
what data you want to associate
together at the time you define
your files rather than at run

| time. But for many common

applications the simpler DMS
approach may be exactly what is
required.

More details from Compsoft
Ltd, Hallams Court, Shamley
Green, Guildford, Surrey GU4
80Z. telephone (0483) 898545.

Rescue is an all-new database
package for eight-bit CP/M |
systems. Although 20 files can
be held per disc, Rescue can only
operate on one file at a time, so
it is a single-file package; it is
thus comparable to the original
DMS but not to DMS Delta or
the more complicated relational
packages like dBase II and
Dataflex. Nonetheless, it has a |
number of interesting features.
Data compression techniuges
are used extensively. As well as
cramming more data per disc,
Rescue has a dictionary feature
which allows you to specify a
permitted set of up to 256 values
for a particular field, other
values being rejected upon |
entry.

Rescue allows records up to
1K in length, containing up to
100 fields and up to 10 keys.
in conjunction with
WordStar the package can
produce personalised letters or
reports.

Rescue costs £295. More
details from MBS (U.K.) Ltd, 5
Charterhouse Buildings,
Goswell Road, London ECIM
7AN. Telephone: 01 253-3998.

...and the bare
essentials |

MANY PEOPLE find choosing |
between database packages so
complex that they give up. And
they may be right — if it takes
that long to find out what they
all do it is worth considering
seriously how long it will take to
learn how to use the chosen
product. Hence a new wave of
products which are un-
ashamedly primitive but have
the virtue of being easy to pick
up and use.

Addressbook is a completely
menu-controlled mailing-list
package for use with CP/M
word-processing systems like
WordStar. The user initially
enters information about each
addressee into a standard form
displayed on the screen.

Addressbook costs £90. It is
available now for the
Superbrain range with versions
for other machines to follow.
Contact Decision Technology, 7
St Johns Road, East Molesley,
Surrey KT8 9JH. Telephone:
01-979 5533.

List Handler for the Apple is
marginally more ambitious,
handling mailing labels, lists
and letters. It can store, sort and
selectively retrieve, and costs
£85. Details from Pete and Pam
Computers, New Hall Hey
Road, Rossendale, Lancashire
BB4 6JG. Telephone: (0706)
227011.

{
The Acclaim is a British-made Apple work-alike — it runs all Apple I
software and accepts all Apple peripherals — but it has
enhancements of its own. For a start it has upper and lower case,
pressing one key: will switch formats between 40 and 80 columns,
and the keyboard offers programmable auto-repeat. Hardware
advances on the Il include a detached keyboard and built-in 6 or
12Mbyte hard disc with tape back-up. Prices run from £3,650. Contact
Country Computers, Pipers Road, Park Farm Industrial Estate,
Redditch B98 OHU. Telephone: 0527-29826.

i ;
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OUT NOW—
Software for your
BBC Computer

Make the most of your BBC Microcomputer with
this exciting new range of BBC software packs.

Featuring colour, sound, movement and superb
graphics, they cover a wide range of applications
— from painting, drawing and home finance to
sophisticated video games. Two of the packs
include programs demonstrated in The Computer
Programme on BBC tv.

Each of these high-quality software packages
contains a pre-recorded program cassette and a
comprehensive handbook.

Home Finance e Early Learning
Fun Games @ Games of Strategy
Painting e Drawing e Music
The Computer Programme Programs Vol. 1
The Computer Programme Programs Vol. 2

Price £10.00 (inc. VAT) each

ON SALE  (BBCI THE RFAL
WHERE YOU |3$v3%| SOFTWARE FOR
SEE THIS YOUR BBC
SIGN SOorY| COMPUTER

Published by British Broadcasting Corporation

al
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Computer
Challenge

16 colours
professional keyboard

fullgraphics ¥
real sound

FORTH
with every
48K
® Superb styling
® Choice of 16K, or massive 48K RAM
@ Ergonomic keyboard with 57 moving keys —_—
® 28 rows x 40 characters high resolution COMPUTER SYSTEM
® Teletext/viewdata compatable graphics [hol
@ 6 octaves of real sound plus Hi-Fi output

£ .95
@ Centronics printer interface and cassette port '
@ Comprehensive user manual

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: incl VAT
® ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEE

FOR HOME: The ORIC-1 is the professional alternative for home computing.
Superbly styled, the 57 key layout is based upcn computers costing many times more
than the ORIC, and will help the whole family to learn and understand computing,
right from day one. The ORIC incorporates an improved version of Basic
for ease of programming and use. For the enthusiasts the computer has laser
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi
output for incredible effect. The communications Modem will
allow “Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systems
to help your day to day business organising and control.
In addition, the ORIC COMMUNICATIONS MODEM will 4
allow you to access up to 200,000 pages of Prestel 4
information, to send and receive ‘electronic mail'
to book hotels, and flights (and pay for them) and to
ook at thedatest stock-market and share indexes.

= rt the ORIC-1 is amust for all businesses
arge or small.

. HOW TO ORDER YOUR ORIC-1: By phone:
Wust ring our telesales number Ascot (0990) 27641.

%, By post: You can pay by cheque, postal order
QCESS - BARCLAYCARD — AMEX - DINERS.

©Copyright ORIC PRODUCTS INTERNATIONAL 1982



EXECUTIVE BENEFITS
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Altos places complete multi-user management solutions
on your desk for as little as £2,200 per user*

Now you can benefit from increased management
productivity with the new ALTOS® EXECUTIVE desktop
computer system. The ALTOS EXECUTIVE is more than
a computer. It's a multi-user solution designed for
management use. Yet it can cost less than £2,200 per
user — a small investment that pays big dividends in
efficiency.

The ALTOS EXECUTIVE is a FINANCIAL PLANNER that
rapidly helps managers consider multiple alternatives,
create budgets, and perform *“what-if” studies with
numbers. It's a great planning tool.

The ALTOS EXECUTIVE is a word processor that
makes it easier to work with words, file and retrieve
ideas, plan schedules, and create or modify proposals
and reports. It even checks your spelling and generates
form letters.

The ALTOS EXECUTIVE includes an Altos computer

Packed with fresh ideas for executives

* The £2.200 per-user price is based upon a two-user system costing approximately £4,400 consisting of an Altos Series 5-15 processor with
g system, two terminals, the ALTOS EXECUTIVE WORD PROCESSOR with the built-in ALTOS COMPUTER TUTOR and the
EXECUTIVE FINANCIAL PLANNER appiications. Price Includes installation and three-month warranty, but does not include printer.

MP/M™ operatin
©1982 Altos Computer Systems

28

that can store over 600 pages of documents, two
easy-to-use terminals, and two applications for business
managers — financial planning and word processing.

To make it easier to use, we include the ALTOS
COMPUTER TUTOR - a self-paced, step-by-step, on-screen
tutorial that helps you learn how to use the ALTOS
EXECUTIVE WORD PROCESSOR, within minutes. Plus,
we also have other applications for financial systems
and management solutions.

See the ALTOS EXECUTIVE benefits in action today.
Please ring operator for FREEPHONE 3003 or ring direct
on Ascot (0990) 23377 for the name of your local Altos
sales and service dealer.

Manhattan House,
Suite E, High Street
Crowthorne, Berkshire
Telex: 849426 LONINF,

" COMPUTER SYSTEMS

Ring operator
FREEPHONE 3003

@ Circle No. 118
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The designer’s tale

Ian Sinclair — the name is right but are his designs, asks Bill Bennett.

GOOD LOOKS sell computers. System
specifications are very important, but
nobody wants to have a hideous
monstrosity sifting on their desk, no mat-
ter how useful it might be. This is one of
the most widely unrecognised truths of
the microcomputer business. Designer Ian
Sincldir believes that a good design is a
fundamental ingredient of a successful
machine.

The success of the Italian office-
equipment giant Olivetti is a testament to
the importance of good design. Ian
Sinclair believes that the time is right to
apply the same philosophy to computer
products aimed at the home user. He has
already designed the Chess Champion
Mark V, which incorporates a number of
innovatory features, and is currently
working for Acorn Computers designing
a new range of exciting machines.

With any project Sinclair’s method of
operation is simple. First he looks at
existing ‘‘conventional’’ designs, then he
throws them out and starts from scratch.
With microcomputers there is a limita-

tion, the keyboard, but then good design |
is all about incorporating a number of
essential features into the product.

Sci-fi micros

Acorn is being pretty cagey about these
new micros, but they will be aimed at the |
home market and will feature highly
futuristic designs. ‘‘Futuristic design is |
essential for computer products,”’ argues
Sinclair. ‘‘People want to feel that they
are living in the science-fiction future
now, and in fact they are.”’

The mentioned of science fiction is cer-
tainly interesting. Sinclair believes that
the technology is developing so fast that
the turnaround time from something
being science fiction to it becoming
science fact is now less than 10 years, and
decreasing. To this end he gets a lot of in-
spiration from what is, at present, merely
fantasy. Science-fiction films are often
showing technology that is just around
the comer.

Sinclair’s design for the Polybrain, a
computer-based TV games machine

“A good design,” says lan Sinclair, “is fundamental to a successful machine.”

PRACTICAL COMPUTING January 1983

manufactured in Hong Kong, is certainly
futuristic. It has a wedge shape which sug-
gests the lines of a spaceship. It does not
require much imagination to look at the
games console as a cqntrol console for a
spaceship.

Sci-Sys, manufacturer of highly
sophisticated chess computers, commis-
sioned Ian Sinclair to design the range.
Sinclair has to design just about
everything that the user sees: the complete
outside, and with it the interface between
the cold, digital logic of a microprocessor
and the analogue world’ of the chess
player. It is a task which requires a lot of
thought about ergonomics.

Combination of ideas

““I have to work hand-in-hand with the
engineers,’”’ says Sinclair. ‘‘Sometimes
what is desirable from an aesthetic point
of view is not achievable in practice, the
limiting factor being either technological
or simple economics.”’ The design for the
Chess Champion Mark V can be seen as a
real achievement, both from the aesthetic
point of view and the technical.

“There is a family look to the Sci-Sys
range,”” claims Sinclair, and all the
machines do have certain common design
themes. The Mark V was technically
difficult, the hardest job being to get the
wiring from the board across a hinge.
There are two essential features to the
design: chess players like to use a tradi-
tional board, with traditional pieces, but
the unit also has to look modemn. The
final design combines both requirements,
and the sensor board has been hailed as
something very special.

Sinclair’s other computer design was
for the Torch, a British-made, desk-top
micro with a heavy communications bias.
His submission was only partly used in the
final design, mainly because of cost.
Development work in this field can be ex-
pensive, with mock-ups costing thousands
of pounds to build, but the real costs are
in people’s time. lan Sinclair insists on
payment up front.

Other projects worked on by Sinclair
include tennis rackets, hi-fi equipment,
watches with removable chips and a
pocket-size bridge computer to comple-
ment the Sci-Sys chess machines. He
designed the first digital clock, which used
the old-fashioned Nixie tubes. Recent
developments inlcude a turbo version of
the Austin-Morris Metro, a new sport
craze that combines skate-boarding and
sail-boarding, and a range of puzzles and
games; he has also been working on using
computers in cars. Maybe he could sell
that idea to his brother, Clive. o
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SLIPERBRAIN |

~THE BEST THING
SINCE SUPEBRAIN I!

OFFERS: — Basic Interpreter.

— Full Reverse Video
and True Descenders.

— Superbly Improved
Circuitry.

ALL AT REDUCED COST!

Choose From:

THE JUNIOR (JR) WITH 350K FLOPPY DISKS
THE QUAD DENSITY (@D) WITH 750K FLOPPY DISKS
THE SUPER DENSITY (SD) WITH 1.5MB FLOPPY DISKS

MAINTENANCEFCENTORACMTS £I 45 8

AND SOFTWARE AVAILABLE EXCL. VAT

OF Exrsg,y 'L’ECT

+ COMPUSIAK

— LETS 255 USERS SHARE 10 OR 144MB
OF WINCHESTER DISK

Compustar Il Terminals look and act
exactly the same as Superbrain

and with prices from £1125 excl. VAT
low-cost multi user systems are now a reality

| G:B 14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO

MICROS LIMITED and in Scotiand: Micro Change Ltd. Telfer House, 74/78 Miller Street, Glasgow Tel: 041 554 1462
@ Circle No. 274
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word processing + accountancy + financial modelling + calculation
record keeping + sales office management + accounts + payroll + graphics
engineering + communications + languages + solicitors + CAD




CASH/CHEQUE/P.O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-

WAT FO R D E LE TR O N ICS 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

33b Cardiff Road, Watford, Herts, England VAT CosT INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

3 x: 8 095 SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.
Tel Watford (0923) 40588. Tele s FOR QUANTITY PRICES PHONE WATFORD (0923) 40588
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Wbl T, i2end 290p 370p 480p 5250 - 40pin 30p 99pj 40way 375p | 3x32way 3600 385ph2B0pR000 SRS EhAAED SpiiGRnoE Sk I 00
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FLEX 80 EUROCARDS

Cz41 Z80A/B fully buffered CPU card with bytewide memory

slots and three |/O ports £59
ST-1: Two channel RS232C 1/O, three channel counter/timer,

cassette interface £49
BM-1: 8 slot bytewide memory fitted with 6116LP-3s £74
BM-2: 24K expandable ram-only card. £86
VD-1: VDU 24 x 80 memory mapped with light pen input. Many

modes, 256 characters £72
DC-1: Disk controller single/double density. 1793 chipset £82
MB-1/2: 8/12 slot motherboards £58/£73

PS-1/2/3: 5V/12V/24V Eurocard linear PSUs with toroidal
transformers and secondary outputs for RS232 etc.

£44/£45/£47
RK-1: Hinged-front Eurocase with cut and printed panel £49
BMD-1: 48K x 16Ext. double euro S. ram £363
MR-1: Mains relay card £56

S$100 IEEE 696 (8 BIT)

BMS-1: 24 slot bytewide memory fitted with 6116LP-3s masked

for Tuscanetc £320

BMS-2: 64K static ram. Page mode, phantom, battery back-up op-

tions £340

VDS-1: 24 x 801/0 mapped VDU, emulates Hazeltine 1 500£160

DCS-1: Single/double density disk controller £192
BBC Computer 8 page memory card £28

Please add 15% VAT and £1.00 p&p per board {G.B. Mainland). Pay-
ment by cheque or bankers order.
Send SAE or telephone anytime for detailed lists.

48 Sundridge Drive Waldersiade Chatham
Kent MES 8HT Tel: Medway {0634) 660157

NODEVIEW LTD.

NEW DECWRITER Il
LA36 DN PRINTERS
ONLY £425 + V.A.T.

Including one full years D.E.C. maintenance worth £132 giving
an effective price of £293 for an industry standard, heavy duty
printer, complete with a 20 m.a. interface and a full qwerty
keyboard. As there are a limited number of these printers
available at this price we suggest you lose no time in contacting
us with your order.

DATASOUTH DS120 UPGRADE FOR
LA35 — LA36 PRINTERS
ONLY £495 + V.A.T.

For those people already using their DECWRITER Il LA35 or
LA36 we offer an upgrade module which gives 165 c.p.s. bi-
directional printing, double width characters and both 20 m.a.
andE.I.A. RS232C interfaces. The above price includes 3 mon-
ths warranty and D.E.C. installation, the price for self-
installation is only £420.

We can also supply the Toshiba EW-100 dedicated word pro-
cessor from £3300 excluding printer, the Toshiba T200 micro-
computer from £1950 excluding printer and the full 16 bit
logica range as well as the televideo range of micro computes
and V.D.U.s. A comprehensive selection of software is available
for all micros. Free delivery on all cash with orders for the
DS120 received before January 31st, 1983. All other orders
delivery at cost. 15% V.A.T. to be added to all orders.

Send your orders or write or Telephone for further details to:

NODEVIEW LIMITED,

Unit 16 Pucklechurch Industrial Estate,
Pucklechurch, Bristol, Avon.

Tel: 027582 (Abson) 2054.

® Circle No. 121

® Circle No. 122

Type Il

EPSON ...

HALF-PRICE PRINT BUFFER

ONCE ONLY OFFER MUST END 31st JANUARY

MICROBUFFER accepts data as fast as your computer )
can send it, then takes control of the printer, and your JUST LOOK AT THESE PRICES!
computer is freed to résume processing at once. Addi-
tional output may be sent to MICROBUFFER at any time \icROBUFFER £125 MICROBUFFER €125
and it will be printed in turn. MICROBUFFER fits inside the NORMAL PRICE £514 Normal Price £624
Epson — has no effect on your computer or software ex- SPECIAL OFFER £450 SPECIAL OFFER £550
cept speed! Model MBS (for RS232C Serial interface) has YOUSAVE £64 YOUSAVE £74
8K of RAM buffer. Model MBK (for Centronics-compatible

parallel) has a full 16K RAM buffer.

If you purchased your Epson (type |l or lll) elsewhere, without MICROBUFFER, relax. Send a remittance
for £143.75 (£125 + VAT) and we’ll despatch your MICROBUFFER post free (state model). Absolutely
NO installation problems — no wiring to worry about. Plugs straight in to existing slot.

REMEMBER: PRICES BACK TO NORMAL 1st FEBRUARY

Tel: 0602-276445

24 Horsendale Avenue, Ay Line Computer Systems

Nuthall, NOTTINGHAM.

d."““\_\

s

Epson MX80 F/T £389 Epson MX100F/T £499

Interface/cable, carriage VAT extra,
CASH WITH ORDER

32
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£949 ..

A. New! Low-Cost Printer With Dot Addressabie
Graphics. DMP-100. Prints high-density graphic
information or standard 10 cpi alphanumerics. 480-byte
full-line dot-buffer, selectable parallel and serial inter-
faces (600/1200 Baud) and adjustable tractor, 412 to
912", Uses fanfold paper. With ribbon cassette.
26-1253

" B. New! Low Cost Daisywheel Printer. Select 10 or

These three pnnters offer a “Triple Mode"
punch! You can have a Bit-image for
impressive graphics, a Word Processing
mode 10 gve you more professionat-
looking high-density  correspondence.

quahty characters, and a Data Processing
mode with bold and elongation modes for
maximum speed.

[1® cot 515

[orame - =

10 CPI CORFESRONDENCE ' ‘s33d ¢ 1
PSMODE_ABCOEFOMI_ abcdutehr vemyai}
10 CPI BLGCN GRAPRICS - - A=)

ATl Fomtn: 0o1d t Elonas te

o DMP Means Dot Matrix Printer
o DWP Means Daisy Wheel Printer

C. Our Finest Word Processing Printer.
Allows 10 or 12 ¢pl or proportional spacing,
43 characters per second (500 plus words
per minute), forward and reverse paper
feed and /2 line feed, underline, boldface,
backspace, interchangeable print wheels.
Adjustable for up to five carbons. 15"
platten. Inciudes ribbon.

RS-80 M

D. New! CGP-115 Colour Graphics
Printer. Creates beautiful graphics in red,

blue, green and black, plus prints
alphanumerics. Built-in  commands
simplify drawing and plotting. Text mode
prints 40 or 80 characters per line at 12
characters/sec. Software controls
additional character sizes and rotation.
26-1192

12 characters per inch or proportional spacing. Features 26-1158
142 line feed, underline, boldface and programmable
backspace. You also get /120" space and '/as” line £
feed. With Courier 10 print wheel and carbon ribbon.
26-1250
Inc. V.AT. -
C.
Inc. V.A.T. ”W_M T c— - - —— —— —
1 Send For Your FREE
i 1982/3TRS-80 RSC-8
] Computer Catalogue
LELG] COMPUTER CENTRES | Computr g
I Tandy Corporation (Branch U.K.),
Tameway Tower, Bridge Street, Walsali,
YOUR NEAREST COMPUTER CENTRE YOUR NEAREST | West Midlands. WS1 1LA
Bamangham ;vtv’m;z: Glagow:  041-221-4132 Manchesier. gg:‘nzzza COMPUTER DEALER
: O47-333-9531 081-833-0259
Beadlord  074.7284312 Unverpook: 051-708-0133 ooy Abeigeie: 0745-826020 Dublin: 0001730698 ; Name
Bristol: 0272-2147212  London:  (1-836-1327 Ashiord: 07842-53024 Gulldtord 048504801
. 298101 Nottnghany 0602-412144 .
@ z?”";” g‘gsg —tac Sz euanctord Forume g:;::; Londoa W, 1.: Zﬂ’fﬁf Address
Cry Gk e SI Helens 0744-30774 Brizham 0B045-6565 St Heber:  0534-74000
Ednourgh: 431 225997/ .g:‘gﬁ%a Southamplon.  0703-36492 Cambridge: 022365334  Windsor. 07535 58077
e Tunbridge Wels 069246120 Cork: Com 22954 ] Postcode PC3
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The Intertec SUPERBRAIN microcomputer from Icarus

For a stand alone system, the SUPERBRAIN comes
with a tremendous amount of support — from lcarus.
Each machine is thoroughly tested before it leaves
our premises and the nationwide network of Icarus
dealers offers a full maintenance service and training

programme at local level.

As for the machine itself, SUPERBRAIN is a
smart, fully self-contained desk-top unit using the
popular CP/M operating system. Twin Z80

The Icarus dealer
network includes:

LONDON

CAMBRIDGE DATASYSTEMSLTD.,
35-37 Queensland Road, Holloway,
LONDON N7 7DP.

Tel: 01-6070101

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW, Middx.
Tel: 01-572 6381

J & F GROVER LTD., 10 Barley
Mow Passage, LONDON W4 4PH
Tel: 01-994 6477

SISCO LTD., 4 Moorfields,
LONDON EC2Y 9AA.

Tel: 01-9200315

TERMACRE LTD., 126 Woodwarde
Road, LONDON SE22 8TU
Tel: 01-693 3037

HOME COUNTIES

COMPUTING CONSULTANCY,
Lyngen, Oldhilt Wood, Studham,
DUNSTABLE, Beds.

Tel: 0582 872463

CONQUEST COMPUTER SALES,
92 London Road, BENFLEET
Essex. Tel: 03745 59861
CULLOVILLE LTD., Thornfieid,
Woodhill Road, SANDON
Cheimsford, Essex.

Tel: 024 541 3919

FOREST ROW COMPUTERS,

53 Freshtield Bank, FOREST ROW,
East Sussex. Tel: 034 282 4397
MASS MICROS, Wellson House,
Brownfields, WELWYN GARDEN
CITY, Herts. Tei: 07073 31436
RANMOR COMPUTING LTD.,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA, Essex.
Tel: 0702 339262

ROGIS SYSTEMS LTD.,

Keepers Lodge, Frittenden,

Nr. CRANBROOK, Kent.

Tel: 058 080 310

SAPPHIRE SYSTEMS, 19-27
Kents Hilt Road, BENFLEET,
Essex. Tel: 03745 59756

THAMES VALLEY COMPUTERS,
10 Maple Close, MAIDENHEAD,
8erks. Tel: 0628 23532
WILDER & CO., 123 Goldsworth
Road. Woking, Surrey.

Tel: Woking 21552

SOUTH & SOUTH WEST

BARDCOMPUTERSERVICESLTD.,
24 0Id Street, Clevedon,

Nr. BRISTOL, Avon.

Tel: 0272878157
COMMONSENSE
COMPUTING,

PO Box 7,
BIDEFORD, Devon.
Tel: 023724795

microprocessors and an RS 232 communications
port mean that you can never outgrow it — the
SUPERBRAIN will expand to keep pace with your
business.
320K, 680K and 1.5MB disc drives are

offered as standard with hard discs available too —

OMEGA ELECTRICAL LTD., Fiaxley M
Flaxley Road, MITCHELDEAN, Glos.
Tel: 045276 532

EAST

CAMBRIDGE MICRO COMPUTERS,
Cambridge Science Park, Milton Road.
CAMBRIDGE. Tef: 0223 314666

integral or separate.
Full technical details, software lists and the
address of your nearest dealer on request.

BORDER COMPUTING &
PROGRAMMING LTD., Dog
Kennel Lane, BUCKNELL,
Shropshire. Tel: 054 74 368
DRAGON SYSTEMS LTD.,
37 walter Road, SWANSEA,
W. Glam. Tel: 0792 474498

DUPLEX COMMUNICATIONS,

2 Leire Lane, Dunton Bassett,

LUTTERWORTH, Leicestershire.

Tel: 0455 209131
FAST COMPUTING
LTD., 52 High
Street, HENLEY-IN-
ARDEN, West
Midlands.
Tel: 05642 2714

p—

oo, IJPERBRAIN

Wilton, SALISBURY, wilts.

Tel: 0722 74 3898

EMTEK COMPUTERS LTD.,

40 South Furzeham Road.,
BRIXHAM, Devon.

Tel: 080 45 3566

NICOMTECH LTD., The Oid Mill,
Anthony Passage, SALTASH,
Cornwall. Tel: 075552719

PRACTICAL COMPUTING January 1983

STUKELY COMPUTER SERVICES,
Barnhill, STAMFORD, Lincs.

Tel: 0780 64947

MIDLANDS & WALES

BASIC BUSINESS SYSTEMS LTD.,
39/41 Trent Boulevard, WEST
BRIDGEFORD, Nottingham.

Tel: 0602819713

Computer Systems Ltd.

Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 INN. Tel: 01-485 5574. Telex: 264209.
® Circle No. 125

JAEMMA LTD., Unit 24, Lee
Bank House, Holloway Head.
INGHAM

Tel: 021 643 1609

LAWMAR BUSINESS SYSTEMS,
1 Paterson Drive. Woodhouse
Eaves, LOUGHBOROUGH, Leics.
Tel: 0509 890900.

MICROAGE LTD., 53 Acton Road.
LONG EATON, Nottinghamshire.
Tel: 06076 64264

MICROCARE COMPUTING LTD.,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040

NORTH

AP LTD., Maple House, Mortlake
Crescent, CHESTER CH3 SUR.
Tel: 0244 46024

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road.
BRADFORD, West Yorkshire.

Tet: 0274 637867

MICROSERVE (HUMBERSIDE)
LTD., 39 Oswald Road.
Scunthorpe, SOUTH
HUMBERSIDE DN15 7PM.

Tel: G724 849696

NASTAR COMPUTER SERVICES
LTD., Ashton Lodge, Abercrombie
Street, CHESTERFIELD S41.

Tel: 0246 207048

SIGNAL, Tower He . Fishergate,
YORK. Tel: 0904 50578
SORTFIELD LTD., E Floor, Milburn
House, Dean Street, NEWCASTLE-
UPON-TYNE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS LTD.,
New Street, Ketham Street {ndus.
Estate, DONCASTER.

Tel: 0302 25159

SCOTLAND

ESCO COMPUTING LTD., 40a
Gower Street, GLASGOW

Tel: 041 427 5497

TURNKEY COMPUTER
TECHNOLOGY LTD., 23 Calderglen
Road, St. Leonards, EAST
KILBRIDE. Tel: 03552 39466

OVERSEAS

GICC, PO Box 519. Manama.
Bahrain.

KUWAIT COMPUTER CENTRE,
PO Box 1196, Salmia. KUWAIT.
MICRO MANAGEMENT INFO
SYSTEMS, 132 King Street,
GIBRALTAR.

M G ENTERPRISES, 32 Rue Victor
Hugo, 92800 PUTEAUX, France.
Tel: 0103315060655
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sure

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

The Which Computer? Show is for busi-

e
htdecision

The National Computing Centre will be presenting
special video briefings and you get a free NCC

Questioner when you send for your tickets tohelp
pinpoint what you're looking for before you leave.

Compare, discuss and get practical ex-

ness people who believe in leaving nothing  perience of the new technology. Then you

to chance.

Firstly, the show offers you the widest choice
of equiﬁment you'll find under one roof. Over
200 exhibitors will be there.

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

can make your decision with confidence.

The show takes place at the National
Exhibition Centre in Birmingham, easily reached
by car or train. Car-parking Is free The dates are
18th-21st January 1983.Open from 10.00am.

Simply dlip out the coupon and send it to us
at Which Computer? Show, 232 Acton Lane,

At the Which Computer?Showyou'llfind London W4 5DL.Phone: 01-747 3131 during

computer experts who talk your language.

L OFFER

\Al
- SPszc'V\sn‘ORS

nt Of\
ajor discoun
“\;‘\l\':\ch CO“"pmer

National Exhibition Centre
Birmingham

I8-2I}anuary 1983

36

' money at this stage).

office hours.
FREE TICKETS WORTH AT I.EAST

£3+INFORMATION PACK

I Which Computer? Show, 232 Acton Lane, London W4 5DL l

Please send complimentary tickets for me and my I
colleagues. Also send your free information pack containing
the NCC Questioner,

Name

Poston__ - "
Company. b |
Address____

Telephone

I would like to receive Which Computer? magazine at the 45%
dlscount rate of £9.90 (normal annual subscription £18-send no

' lam interested in exhibiting at the Which Computer? Show.
— pci1t Nobody under the age of 18 will be admitted
IS NN CEND D ENN SN I SIS SEES GEEN

@ Circle No. 126
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HONEYFOL

BOOKLIST
Over1000 Titles

We have concluded agreements with some major book suppliers around the world
that allow us to offer immediately the biggest computer book list in Europe. We have
ashortform price list of all our titles that we will send you and we aiso have a
200-page, cross referenced, catalogue with editorial on hundreds of titles that will
give you a bookshop of your own. This catalogue costs £1.00. We know our prices
are better than elsewhere and we can still offer a monthly service of new books fo
those on our mailing list.

in early 1983 we will start a book club and hope to offer you even better purchasing
power. Let us hear from you. We are equally willing to talk to computer shops where
our range and customer use of our catalogue will allow them to offer a much greater
service to their customers.

LIST OF PUBLISHERS
ADDISON WESLEY OSBOURNE SPECTRUM
BRADY PETROCELLI SYBEX
CAMELOT PRENTICE HALL TAB PUBLICATIONS
COMPUSOFT RESTON VAN NOSTRAND REINHOLD CO
CORD ROBOTICS PRESS ,
COMPUTER SCIENCE PRESS SAMS
DESGN SENTURY —
DILITHIUM PRE -
HARRIS Leappi——
HAYDEN Fwﬁt‘!g By 3,
G COMPUTER SERVICES / TSona] g BASIC |
JOHN WYLIE & SON , Pty |
LEXINGTON ' ‘
LITTLE
MCGRAW HILL
MIT PRESS
MATRIX PRESS

DRINIA Y

Computer Learning Series

ViC20

SPECTRUM DRAGON

The Dr. Watson Computer Learning Series
A new series of books on computer languages, carefully graded fo suit different
abilities and written specifically for the new micros. The whole series is presented
in a consistent style and each book comes with a cassette containing all the
major programs developed in the book.
Learning BASIC is FUN. Learning assembly language is FUN — ask Dr. Watson!
Learn BASIC with your Spectrum, Dragon or BBC by writing your own games,
your own music program and — yes — an Adventure game designed by you! Just
in case though, if you can‘t wait to leam, the good Doctor provides a cassefte. So
you can run and enjoy the games and then settle down to see how they

work — and add YOUR improvements.
Learn ASSEMBLY-LANGUAGE with your PET, BOOK AND
SOFTWARE

VIC 20, Spectrum or BBC, using your own assembler —

throughout in all the demonstration routines. £ 95
Just in case, too, there’s @ tutor to show you how

the noughts and ones of binary and the E's and F's

of Hex work. A book to make sure you learn

assembly-language EASILY. Crammed full of sample el
programs and exercises.

BBC

document

TOTL
PROFESSIONAL
SOFTWARE

® Keyboard inputs

TOTL LABEL
TOTLTEXT

maiting labels ® Paragraph control e VIC 1515
expanded characters e Single, double, friple spacing
® Tab position control ® Upper and/or lower case

® Full screen editing ® Scroll up and down through text
e Insert, delete blocks of text @ Multiple copies of

Up to 4 heading lines per page ® Footing line at bottom
of page ® Up to six 80 column lines may be entered and
printed within the body of a document e Footnotes

A completely practical program for computerising

supplied in a cassette with the book and used
TOTL TIME

Easy fo use, menu driven ® Add, change, delete

® Browse, (display on screen) e Inquiry display, (date
range, Person, Project) ® Save and loadfiles on tape or
disc ® Use of full colour in screen display

Time report ® 56 different bar chart report formats

e Organise by Person, Project, activity ® Sequence
beginning or ending date or activity number e Four
years, one year, six months, seven weeks, six 9 hour

days, two 24 hours £1 6.95
RESEARCH ASSISTANT

It takes a competent programmer to write the program
to create and control the necessary data files that will let

£16.95

SIMPLY THE BEST: Page numbering @ Right and left
margins @ Skip to top of page ® Centered title lines
® Character and line spacing e Graphics characters
o Full curser control in editing ® Add, change, delete
characters ® Specify printer device number e Print

address books or business mail lists. You define width,
number of lines and number of characters. The program
alphabetizes and you can assign account or customer
numbers for further search control. You can print the
whole list or selected labels. Make full use of your

computer, £ 1 4- 9 5

HONESFOLD

you recall specific data at will. Here are three programs
that will allow you to compile information from books,
periodicals, accounts, dates in fact any data you wish to
keep, to organise it and, most important of all, to create
cross reference lists by feyword to help you locate the

right reference when you need it. £1 6 95

PRACTICAL COMPUTING January 1983
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DYSAN
DISKETTES

gCTORED BE | :
v SOFT OR MARD SEVT Full range of discs
Y ST agle density : ‘ g available — Phone
‘dedS\ aq L 3 . 9
single for best prices.

Soft - ling - nsity
phub ™ uble €N
[ h\e 5‘¢ggdogotlb‘e denstl ¥ d
ple s:'\ded Doud'® ‘ y
witl e \ ) ; an
ded DOV

DISK STORAGE \
BOXES i
f 2
fra0s  F="

{

=D
full range = 77
of 54" and 8”
models available

In stock

. Dust Covers for Micro’s &
Printers & VDU:s from £6.95

Floppy Saver Kits from £7.95

Indexing Systems from £2.00

(DEALER ENQUIRIES WELCOME)

m . Telephone 01 272 6398
Microware Wi
W Microware (London) Ltd. 637a Holloway Road London N19 5SS.
GD

DISK DRIVES
250K-1MB

PRINTER —_—
SWITCHES (from £79) < -'
RS232 — Cont
Para Multiple
Printer Switches.

Full range of CDC drives
from 250K to 1MB Sub
systems/Bare drives

: — : Winchester available
g - NEC TEC and
; é@ij/ EPSON printers Dot BBC, Nascom, Gemini,
A - matrix and Daisy Tandy, Video Genie and
- Wheels. "~ many more. Call for dealer pric
PHONE FOR UNPRINTABLE PRICES Suppliers to the trade.

® Circle No. 128
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- = T Z80 Card.

*  Full range of soft-
ware available.
Phone for latest
price.

{
Winchester up-

grade Kits. Add On
boards including

Z80 card. ¥
Full range of soft- = —.
ware available. ([ |

|
y T

A

% ACT SIrius 1 Personal Computer (£2,395)

320K memory 700K fioppy. All configurations available.

ﬁm Telephone 01 272 6398
01 272 6237

JU Microware

Microware (London) Ltd. 637a Holloway Road London N19 5SS.

Fuill range available
from 320K to 15MB
6MB hard disc mod-

els for £2,795. Nf‘;. h’*: ~
5 q i

’-.\'

P

FREE. With every
M machine MONITOR
10 DISCS m basic ¢
basic CPM WORD-
< STAR MAIL MERGE
o SUPER CALC

o h g

f
|

.
T 5.3 S
~apazaadiiits
ST
)

NG
SSBORNE 1

SUPERBRAIN II £1,495

Call for cash and carry prices

@ Circle No. 129
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LONDON'S WEST END
RANGES

LOWER SYSTEM PRICES

NATIONWIDE OVERNITE SERVICE
BETTER SERVICE

MORE PRODUCT

w****THE NEW DBMS lil (SERIES lll OF THE WORLD'’s FIRST ‘TASK-ROBOT-PROGRAMS'####+

Mbasic & word-star compatible
1400 character record sizes..
mathematical scratchpad.
record relational indexes...
translateable to any language..
User-defineable reporting
field protection/classification.

sorts ‘alpha or numeric’ any window.
either-or. same as. greater. smaller.

QQ.Q.FEATURESQQQQ’

32000 records per filename

20 main/200 sub fields per record.

field and record related formulae.
‘Jump-to’ any of 32000 records per f
random/binary/key/multiple field search.
‘if-then’ questioning.
file protection/password entry.

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

12 online file architectures.

240 fields using cross-referencing
cross-record calculations.
‘Jumnp-to’ any record in 12 files
Userdefineable files/field words/sizes..
endless ‘either-or’ matching
formulate/recall on selection criteria
12 interrogation question types
short filing output/audit trails.

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED

) . DMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER DRIVE
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive' and formulate any task you wish the 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 anumber of
such ‘task disks’ such as “stock-re-order reports”; “stock-valuation reports”; “sale-mail-shots”; “production-process-analysls”; “patient history analysis”; “research-analysis”;
“budgetting” “purchase/sales-analysis”; “personell-file-analysis”; “vehicle-location control”; “librarian analysis”; plus more?”

Previous issues showed examples of ‘employees-short-list’, ‘garage stock re-order’, ‘sales analysis’ here is an example of agarage librarian’s index and

some reports it might generate.

The record may look like this:
1-record number (23 )
2-author (Shakespear }
3-date of pubn (1981 )
4-title (Hamlet )

5-selling price (38.00 )
6-minimum stock (5 }
7-maximum stock (12 )
8-current stock (3 )
qublisher {Oxford University Press )
10-binding (Imperial leather )

One report might be: select ?? all records
where the current stock is lower than the
minimum stock. When found, subtract current
from maximum, and produce a printed list of
the manufacturer's name; title; and re-order
quantity.

Another report might be: select ?? all records
In the flle where the author is either
Shakespeare or Milton or Byron. Qutput the
records to another ‘short-disk-file’. Sort them
by author into alphabetic order. Take this file
and print a list of all works in order
Byron/Milton/Shakespeare that are only
published in leather bindings.

DBMS (I (WITHOUT MACRQOS) AND DBMS il ARE FULLY IMPLEMENTED UNDER CPM-86 {tm) and MS-DOS (tm) ie: (SIRIUS/VICTOR/IBM)
DBMS I IS 395.00 {or 250.00 by mail order ex. training). DBMS il is 575.00 (or 295.00 by mail order ex. training)

TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0830)

MICRO-COMPUTERS PRINTERS

GWL -G80 84Ksinterface portsk board
G80 V.DU.

-G80 Dualdrives enclosed
-Superbrain 64K RAM/20K disks
-Superbratn 64K RAMT00K disks
-Superbrain 64K RAMI1.5M disks
-Superbrain 64K RAM/10M disks
-Compustar 64K RAMIOK disks
-Compustar 64K RAM/20K disks
-Compustar 64K RAM00K disks
-Compustar 64K AAM/1.5M disks
-Advantage 64K RAM700K disks
-Advantage 64K RAM/5.3M disks
-Horizon 64K RAM700K disks
-Horizon 64K AAME.3M disks
-Honzon 64K RAM/18M disks
800 64K RAMIOK disks
802 64K RAMI700K disks
-B02H 64K RAMIS.3M disks
-B06 64K RAM/OM disks
818 256K/750K disks
ACT Sirius 1 128K/t 2M dhsks
VICTOR 9000 128K/1.2M disks
OSBORNE 1 64K AAMP00K disks
IBM -PC 64K RAMBAIK disks
PC1 J0KBAOK disks
PET 8032 32K RAM
8050 1 Meg disks
64 CBM personal computer
1164K RAM
I 128K/143K diisks
ACSB00-2 64K RAM/IM disks
ACSB00-10 208K/10:5Meg disks
PCB001/12 64K RAM350K disks
APG 128K RAM2M disks
Cancept 18 b pc
GBO 64K RAM20K disks
681 64K RAM netwotker
24 64K RAMITO0K disks
26 64K RAM22M disks
All computer prices include mbasic as standard.
All prices marked £ are 816 bit machines

INTERTEC

NORTHSTAR

TELEVIDEO

OKi -Microline 80
-Microline 82A
-Microline 83
-Microline 84
-MX80/FT-3
-MX100/FT-3

EPSON

ANADEX  -DP 9000

-DP 9501
-DP 9501 (A)

QUME -3145 R/O

NEC

DRE
TEXAS
DIABLO 630

RICOH -RP1600
OLYMPIA  -ESW 103 14 CPS
-ESW 7?7 55 CPS

Choose any computer and any printer

add 10% for full 12 month warranty (12.5% mntnce)

add 150.00 for blank diskettes

add 175.00 for cables, delivery and installation
training optionai extra 100.00

and get completely ****FREE****

cpm handbook 50 basic exercises

DBMS I magic wand wiproc

mbasic 80 diagnostics

recover autoload instant basic

cbaslc disk/games library case
“***total value 1480.00****

Buy a system including a hard disk and get FREE the G80/86

software package value 690.00 also

2000 sheets paper
magic calc
msortidsort

PERIPHERALS &
ACCESSORIES

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 3

5MG fixed/5MG removeabie disk
3295.00

INTERTEC
N'STAR
RODIME

MORROW
GENIE

cDC -sisided floppy drives

-disided floppy drives

-d/sided ditrack drives
MEMOREX -softihard s/sided diskettes (10)
SCOTCH -104/2D double sided (10)
SSE -Softbox PET to CPM {tm)

-Sirius 8/16 bit 5SMHz card X
QUADRAM 64K print spooler/copier 250.00
BIZCOMP  -RS232/auto-modem 1200 baud  450.00
AST -Port expanders {4 tmnls to 1 prtr)395.00
GIX -Port expander (switches) 95.00
NOTE CORVUS DRIVES WITH MULTIPLEXOR MAY
NETWORK SIRIUS..SUPERBRAIN..CONCEPT..PET..
VICTOR..IBM..

SOFTWARE

-BUS V8.00 {accounts)
-DBMS || (database)
-DBMS {l (by mail order only}
-DBMS Ill (database)
-DBMS Il (?X mail order only)
-DSORT & MSORT (Mbasic files)
-Sales ledger
-Purchase ledger
-Nominal ledger
-Stock-control
-Address-mailer
-Qasort/Qnsort (500 recs/14secs)
-Autoload & recover
MICROSOFT -Mbasic 80
-Fortran 80
-Cobol 80
-Basic Compiler
-MU lisp/mu star
-Word-star .
-Mail-merge
-Spelstar
-Datastar
-Super-sort
-W-star/M-mergefSp-Star
-BStam (communications)
-BStms (tele-comms’}
<Despool
-CBaslc
-Pascal MT
-Quickscreen
Spellbinder
-T/Maker
-CIS Cobol
-Forms Il
SORCIM -Super Calc
-Pascal M
STANDARD  -Quic-N-Easy
PEACHTREE Magic Wand
-Magic Calc
5'Soft -Diagnostics
N'West -Statpak
OASIS -The Word
ITHACA -Pascal Z
MICROSTUFF Cross-talk (Tele-comms’)
WOOLFE -Move-it (Micro to Micro)
Software formats on all micros in our hardware list.
All prices marked £ are available 8/16 bit formats.

MICROPRO

BYROM
DIGITAL

F. GELLER
LEXISOFT
LIFEBOAT
MFOCUS

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 tix 94-0830

24 hour answerphone-leave address for ‘infopacks’
We do not operate a reader’s reply card service.
Terms: C.W.0. or C.0.D. Prices include V.AT. No
dealers. The above lists are not exhaustive.
Please call in only by prior appointmem.

® Circle No. 130
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G80/86 SOFTWARE

Fully implemented on MS-DOS, CPM 2.2
and CPM 86 (tm)

Mailing
FloppyDisks?

Use Swan Disk Mailers — and get
Safety in the Mail

Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white

Works on IBM, Sirius and Victor 9000 and all micro-
computers in our price list

Sale ledger (95 pounds)

Purchase ledger (95 pounds)

Nominal ledger (95 pounds)

Aged analysis (25 pounds)

Stock control-valuation/re-order {95 pounds)
The invoicer (95 pounds)* *
The address mailer (95 pounds)
The spread-calc (95.00)
The sales/purchase order-book (95.00)**
The Diary (95 pounds)*®*
Qasort/Qnsort (500 records/15 seconds) (95 pounds)

corrugated, holding up to four disks.

Each module is a set of ‘task disks’ designed for minimal
learning curve. This software derives from modules of ‘DBMS
I’ and runs reports without your secretary having to touch a

single key.

There are two sizes available: 8:-75"X 8- 75" & 6”X 6”

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 software above
comes free with a system purchase
(excluding items marked ** and DBMS iH)

The G80/86 networks

Based upon one hard disk and multiplexor module the G80/86
networks feature full network sharing of data resources by adding
different stations that may be as various as Sirius/Victor .
9000/|BMISupergraianet/N'StarlSanyo ® Circle No. 132
The low-cost startup of a network could be simply.
1 hard-disk of 5 mgbytes 2100.00
1 multiplexor 695.00
1-2 stations from 795.00

ring

01-607 9938
for Free samples
and prices

CRYSTAL RESEARCH LTD
XTAL BASIC 3

A Z80 based Interpreter. Disc and Cassette versions in-
cluding CP/M are available now or in the near future.
FEATURES

1 Has over 110 Commands and Functions and.is user extendable.

2 Xtal BASIC 3 incorporates its own editor that is independent of
VDU or terminal being used but appears to have the facilities of the
most sophisticated direct screen editing, in brief the editor contains
the following:

Lines of 127 characters {can be extended up to 254)

Full on screen editing, up, down, left, right

Auto insertion of lines.

HOME CURSOR, CLEAR SCREEN, DELETE LEFT, DELETE
RIGHT,INSERTCHARACTER,ERASEWHOLELINE,ERASE
TO END OF SCREEN, PRINT SCREEN CONTENTS TO
PRINTER, and ABANDON LINE. A LINE EDIT MODE IS IN-
CLUDED AS STANDARD.

3 Variables can be of any length. First five characters used to dis-

tinguish one variable from another. Multi-dim arrays, string arrays

and integer arrays.

Full Tape and Disc file handling.

32 standard error messages and traps. Ability to trap BREAK

KEYS. Error table is extendable.

Possible to run programs larger than memory capacity.

Special features allow transfers of programs from machine to

machine.

Xtal BASIC 3 is designed to be compatible with most available

BASICS and a program is supplied for many BASIC to BASIC

conversions.

9 The manual, consistingof over 100 pages, includes full description
of the BASIC, sample programs, useful Machine Code Subroutines
in Xtal BASIC 3, examples of extra commands and functions.

10SIZE 12K to 14K depending on the System.

11 Available on Cassette and/or Disc. Please contact Crystai
Research Ltd., for availability on your particular machine.

12 On Cassette £40.00 + VAT On Disc £60.00 + VAT

OEM and Manufacturers are invited to contact Crystal Research

Ltd.. for licence details.

Open 0930-1200 1300-1730 except Saturday & Sunday
40 Magdalene Road, Torquay,

Devon, England Tel: 0803 27890 @ XTAL

Access and Barclaycard BASIC @
® Circle No. 131
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We also have a special ‘spooler module’ as well as software
controllable port expanders and modems for output to telephones,
printers, and screens so that a number of terminals 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.

imagine a terminal at a remote site, being able to send/receive its
files to/from the main network’s hard disk/printer overnight to be
examined and processed the next day.
The commands are literal English. Like:
(send file ‘ledger’ to port ‘B’ {the modem) at 11.30)

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’
Purchasers of a network (h’disk, micro, printer)
Get the system deal and above software list . . . FREE

Imagine eventually being able . . .

With an IBM PC, Modem, dot matrix and daisy printer to start
your day with our robot task disks working under CONCURRENT
CPM 86 (tm).

® NO 0

Enter virtual console O and telephone your head-office to call ail
yesterday’s ledger files and store them locally on your hard disk.
Now switch to virtual console 1 and while console O runs
concurrently for about an hour, get a 1000 mail-shot running to
the daisy printer.

Now switch to virtuat console 2 and while consoles 0/1 run
concurrently, get the ‘robot task’ of producing a stock-re-order
report out to the fast dot matrix. Now switch to virtual console 3
and while consoles 0/1/2 run concurrently, do some
programming, or file-re-organising, or any other task you might
require. Four virtual computers all running concurrently on one
computer, batch processing to various devices or else queue-
spooling their output through print buffers of up to 500k storage
and spreading the load through time on fewer printers.




PRICES EXCL. VAT

COMMODORE VIC 20
Top selling home computer with enough
facilities to interest the hobbyist or serious

130.00 ex. VAT

programmer.

COMMODORE VIC

VIC 20 Home Computer ... ......... 130.00
VIC 20 StarterPack ... 215.48
VIC C2N Cassefte Unit . .......39.09
VICPTnter ...........ooooiiiiiii, ..200.00
VIC Single Floppy Disk Drive ... .....260.00
VIC3KRAM Carfridge ...................... 26.04
VIC 8K RAM Carfridge ... ....39.09
VIC 16K RAM Cartridge ... .................. 65.17
VIC Programmers Aid Can'rldge .......... 30.39
VIC Superexponder High Res. Cartridge.....30.39

VIC Machine Code Monitor Canndge ....... 30.39
VIC Joystick .. o B
VIC Poddles (Pr)..... .
VIC Gomes Carfridges from...
VIC Gomes Tapes from ..
Commodore 84 Home Oomputer

DRAGON 32
Drogon 32 Famlily Computer ...
Dragon Joysticks(Pr)..............
Drogon Printer GP100A .
Dragon Carfridges from...........
Dragon Cassettes from

SINCLAIR

... 20900

..170.00

Leaming Lab .
All Sinclair Software available from ..

CROMEMCO C-10
PERSONAL COMPUTER

A full feature personal business
computer system including

software — for the price of a VDU. Also
the entry point into the renowned

Cromemcorange. 4495,00 ex.VAT

CROMEMCO

C-10 SP Personal Computer Superpak inc.
280A Processor, 64K Memory, Single 5Y/a”
390K Byte Floppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compatible Operating System,
plus Word Processing, Financial Ptanning & 32K
BASIC Software . 1195.00
Additional 5'/4" Floppy Disk Drive
120 Word/Min Daisy Wheel Printer ... .. 675.00
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EPSON HX-20

PORTABLE COMPUTER
Diminutive fully featured business
computer that is small and light enough
to slip into a briefcase. Specification
includes integrated LCD screen, printer
and microcassette; 16K RAM
expandable to 32K and its own
rechargable power supply. Ideal for
people on the move — data can be
subsequently ‘down loaded’ onto a

larger machine when
youreturntobase.  402.00 ex. VAT

e e,
OSBORNE

Osbome Portable Computer inc. Standard
Software — Wordstar, Mailmerge, Supercaic,
MBASIC, CBASIC, CP/M — Ptus Free
Monitor 1250.00
Osborne Double Density Version inc. USDC-P
£11-121 I 1375.00
Osborne Starter Kitinc. DCIISY Wheel Typewmer
‘Printer’ . ~........1699.00

PRINTERS—IMPACT

Anadex DP9500A 132 Cols., 150CPS Matrix

Printer with Graphics. 10, 12.5,13.3,16.4

Char/In, LowNoise . ...... .1150.00

Anadex DP9501A 132 Cols, 150CPS Matrix

Printer 10, 12,15, 16.4 Char/In, Low
1150.00

Anadex DP9620A 200CPS Printer, Low Noise,
10, 12,15, 16.4 Char/In 100 CPS in Double
PassEnhancedMode.................... 1250.00
Anadex DPB00O Dual Mode Printer 132 Cols,
150/180CPS Comespondence Quality,
300/330CPS Draft and Graphics Mode. Diablo

630 Protocoi Emulation................. 1950.00
Epson MX80T/3 Tractor onty 8OCPS ....349.00
Epson MXBOFT/3 Friction and Troctor . ..389.00
Epson MX100FT/3 Friction and Tractor

TOOCPS ..., 499.00
Selkosha GP100A 30CPS, 80COL ...... 199.00

Interfaces and cables for all popular micros
avaitable — confact your nearest shop.

PRINTERS DAISY WHEEL
.1575.00

Diablo 630R0 .

Brother 8300

NORTH STAR ADVANTAGE
Two versatile desk top options to choose
from featuring high quality business
graphics with either 720Kb floppy or
5MDb hard disk storage.

From 2095.00 ex. VAT

THE MOST DIFFICULT THING
ABOUT GETTING A COMPUTER
IS GETTING THE RIGHT ONE.

NORTH STAR ADVANTAGE
Advantage Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byte RAM, Z80A
Pracessor, Serial Interface, Dual 350K Byte
Diskette Drives and Busigraph
..................... 2095.00
Advantage Desk-Top System, as above except
single 350K Diskette Drive + 5M Byte 5
Winchester Hard Disk 2995.00
Advantage upgrade to Intel 8088 Processor with
64KBMemory@ 320.00

NORTH STAR HORIZON
Horizon $100 Bus. Micro Computer inc. Z80A
Processor, 64K Byte Memory, Dual 350K Byte
Diskette Drives and DOS/BASIC ........1995.00

COMART
COMMUNICATOR

Clearly the most price competitive
modular computer system on the market
with bulit-in expandability — inside and

out. . From 1895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Comart CP100 "‘Communicator Micro
Computer: ZBOA Processor, 64K Byte Memory,
Duat 5" Floppy Diskette Drives each storing
390K Bytes of Data. Dual Serial and Paraliel
Ports. 10 Slot S100 Bus. CP/M Version 2
included ... 1895.00
Comart CP200 s CP100 except Dual 790K
Byte Diskette Drives 2195.00
Comart CP500 as CP100 except one 790K Byté
Diskette Drive and one 5” Winchester Drive
having 4.8M Bytes of Formatted Data.. 2995.00
Comart CP520 as CP100 except one 790K Byte
Diskette Drive and one 5” Winchester Drive
having 19M Bytes of Formatted Data ... 3995.00

COMART
COMMUNICATOR 8086

MODULAR SYSTEMS
Comart CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Dual 54" Floppy Disk
Drives each storing 390K Bytes. Dual Serial and
Parallel Printer Ports. 10 Siot S100 Bus Inc.
CP/M86 & MS-DOS 2295.00
Coman CP1102 CP1100 with 256K Byle
MeMOrY .........coooiiii 2445.00
Comart CP1200 as CP1100 except Dual 790K
Byte Diskette Drives .2595.00
Comart CP1202 CP1200 with 256K Byle
Memory........ 2745.00
Comart CP1500 os CP1100 except Slngle 790K
Byte Diskette Drive and Single 5” Winchester
Hard Disk Drive having 4.8M Bytes of Formatted
,,,,,,,,,,,,,,, ..3395.00
00mun CP1502 CP1500 with 256K Byte
Memory. 545.00
Comart CP1520 As CP1500 except 5”
Wlnches1er Disk having 19M Bytes of Formatted
.................................. .4395.00
Oomun CP1522 CP1520 with 256K Byte
Memory..........cooeiiiiii,

4545.00

UPGRADE KITS
Wide range of 8 to 16 Bit and floppy to

hard disk upgrade kits available for
Communicator Systems

COMART MULTI USER
CONFIGURATIONS

Comart CP500/M CP500 Communicator
System with 256K Byte Memory ond 6 Serial
Interfaces. Includes CP/M and
MID .3995.00
Comart CP520/M CP520 Communicator
System with 256K Byte Memory and 6 Serial
Interfaces. Includes CP/M and
MP/M1T . .4995.00
Comart CP1525M CP1520 Communicator with
atotal of 512K Byte Memory and 10 Serial
Interfaces. Includes CP/M86 and

MP/M86. ..5995.00
COMART SUBSYSTEMS
Comart CB200 Cartridge Tape Back-Up
Subsystem for Hord Disk ................ 2495.00
Comart HD200 8” Hard Disk (18M Byte)
Subsystem (including HD10

confroller) ...................... 3895.00

Coman HD520 5" x 20M Byte Hard Disk
Subsystem (requires HDCONT or can be added

10aCP52001CP1520) ................. 1995.00
Comart HD522 Duol 20M Byte Winchester Hard
Disk Subsystem (requires

HDCONT) ..o 3495.00

Comart HDCONT Winchester Disk Confraller for
2,20MByteDrives ......... 595.00
Comart FD800 8” Floppy Slngle Disk Drive
Subsystem; Single Sided, Single Density IBM
3740 Compatibie (requifes C-IFDC) ... 995.00
Comart D802 8 Floppy Dual Disk Drive
Subsystem .. ... 1495.00
Comart MP/MSUB Hardware & Software fo
Upgrade Communicator ta MP/M. Includes
MP/M, two 48K Byte CRAM 48 Memory and
4510 Seriai InferfaceCord ... ....1150.00

$100 BOARDS

Comart CRAMB4 64K Byte Dynamic RAM with
BankSelect. ... 200.00
Coman CRAM48 48K Byte Dynamic RAM with
BankSelect.............cco..oooiiiiii. .180.00
Comart CRAM256 256K Byte Dynamic RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compatible. Also supports 8 Bit Bank
S\mtchlng'uu
Coman 128 128K Dynamic RAM with
Parity, 8 and 16 Bit Data, IEEE696 Compatible.
Also supporfs 8 Bit Bank Switching......... 400.00
Comart C-CPU86 8086 Processor Card, with
Dual Serial and Parallel Ports. Monitor in 8K
EPROM and 4K RAM
Comart C-IFDC Intelligent Diskette Drive
Controller withZB0A Processor . . .. . .295.00
Coman C-CPU Z80A system Processor Board
incl. 2 Serial/ 1 Parallel Port. .200.00
Comart 4510 4 Channel Syncn/Asvnch Interface
BOOM.. ... 250.00
Dual Systems CLK24 Battery Supported Real

Time CalendarDisk. ..................... .295.00
Dual Systems CMEM32 32K CMOS Banery
SupportedMemory .................. 00

Dual Systems CMEM16 16K CMOS Banery
Supported Memory ..

CROMEMCO 68000/280A

SUPER MICRO SYSTEMS
Cromemca CS102E Systemn 1 including Dual
390K 5” Floppy Disks, DPU, MCU, 256MSU
and 16 FDC Cards in 8 Slot S100 Card, Table
TopEnclosure .. 3620.00
Cromemco CS1D5E as CS1D2E but with 512
MSU.. 4280.00
Cromemco CSTHD2E System 1 including Single
390K 5” Floppy Disk, 5.5M Byte 5” winchester
Disk, DPU, MCU, 256MSU, 16FDC,

512MSU



PRICES EXCL. VAT

Cromemco CS3D5E System 3 including Dual
1.2M Byte Floppy Disk Drives, 21 Siof Cord
Cage, DPU, MCU, 512MSU, 16FDC ....6585.00
Cromemco CS3HDSE os CS3DSE but with 5
5.5MB Winchester Disk and WD1 ... 8230.00

CROMEMCO 280

COMPUTER SYSTEMS
Cromemco CS-1H System One including Z80A

Processor, 64K Memory, 390K Byte 5" Floppy, /
5.5M Byte 5” Winchester Disk and VDU / \
Printer Inferfoces. ........................ 4595.00 \,

Cromemco CS-1 8 Slot $100 Bus. Computer
'em One, with ZBOA Processor, Dual 5
Diskette Drives, 64K Memory, VDU/ Printer
Vi 2630.00
Cromemco CS-2 21 Slot S100 Bus. Computer
System Two, Z80A Procsssor, Duat 5” Diskette
Drives, 64K Memory, VDU/ Printer Interfaces
51:9" RackMount)............ccovvunns 3095.00
omemco CS-3 21 Slot $100 Bus. Computer
System Three: Z80A, 64K Memory, Dual High
Speed 8" Diskette Drives (1.2M Byte each),
VDU/ Printer Interfaces (19" Rock
Mount)...........co 4495.00
Cromemco Z-2H 12 Siot S100 Bus. Hard Disk
Computer System with Z80A Processor, Dual 5”
Diskette Drives, 10M Byte Winchester Drive. 64K
RAM & VDU/Printerinferfaces ......... 6585.00
Cromemco Z-2H /GS Cromemco Graphics
System based on Z-2H, fogether with additional
Dual Ported 96K Byte Video Memory, High
Resolution Graphics I/ F and Bit Pad Inferfaces
CDOS and $GS Software included ... 8560.00

CROMEMCO GRAPHICS
OPTION

Cromemco SD1 High Resolution (754 x 482)
Colour Graphics Inferface Board.......... 595.00
Cromemco 48KTP 48K Byte Dual Port Gmpnlcs
Memory 755.00

VDU’S & MONITORS

Comart WY100 Visual Disploy Terminal, Green
Disploy, 24 x 80 and Status Lines. Detached
105 Key Keyboord with Numeric Pad, Function,
Cursor and Editing Confrols. Swivel and Titt
Disploy 675.00
..595.00
................. 695.00

MONITOF ...t 395.00
12" Green ScreenMonitor ................ 99.00
BUG —BYTE SOFTWARE

All Tapes Available For Acom, VIC, BBC, ZX81.
Spectrum. Calf for availability.

BOOKS

Very wide range of computer books
stocked at all shops.

DISKETTES

Woabash 514" Single Sided, Single
DONSIY.....ooovmiveiiiiiiiiiiiiieec 1.70
Wobash 5% Single Sided, Double

Density

Dysan 8" Double Sided, |
Full range of 5Vs* & 8" Diskettes in stock

CPM SOFTWARE
ACCESS MNGR Digital Research Progrummmg
Tool

225.00
BASCOM Microsoft Basic Compiler ... 227.46

There are So many micro compusers on the market

that choosing the right one is far from easy.

And it isn’t made any easier when you find them
cheek by jowl with cameras, hi-fi and a host of other

eci
32 MONITOR anda?
100 shee!
ul\l:)e 50 you can start
work straight awoy!
Optional Doubl

BASIC-80 Microsoft Basic Interpreter ....205.27
BAZIC Micromikes Basic Language ...

BSTAM BYROM Software Communications
Package between CP/M based machines. Both
machines require BSTAM . .115.00
BSTMS BYROM Software C

Package. A commercially orientated, TTY
Emulation Facility for CP/M Systems.....115.00
BT-80 Digital Research Programming .
TOC - GRS - - - - 5578 1o - o - D
CALCSTAR Micropro Financial Planning/
Budgeting, Electronic Spread Sheet
PACKAGE ..o 169.00
CARDBOX Caxton Fast Store and Search

SYSIEM ... 155.00
CB80 Digital Research Basic Compiler...314.00
CBASIC Digital Research Basic Language 94.00
CBASIC/ 86 Digital Research Basic Language
for 16 BIT Micro’s (CP/M 86).... .204.00
CIS COBOL Microfocus COBOL Lunguuge425 00
COBOL TRAIN Microcal Training Package for CIS
COBOL 350.00
COBOL-80 Microsoft COBOL Compiler...421.63
CP/M Digital Research Operating System 94.00
CP/M for SBC Digital Research Operating
System 126.00
CP/M-86 Digital Research Operating System for
16 BitMicro’s. ... 57.00
CP/M- 86 DISPWR Digital Research Operémng

Systel

CP/M-86 + CB86 DW Digital Research
Operating System + Language . . 50.00
CP/NEI Digital Research Networking Opergtlng

Syste

CPFILI Jarogate Operating sysmm
Simutator ........cooooviii 55.00
OATASTAR Micropro Database Package . 200.00
DBASE Il Ashton-Tate Relationat Database + ZIP
(2P is a Screen and Prinfout Form Writer for
DBASEI ..o 435.00
DESPOOLDR Utility
DISPLAY MNGR Digital Research Plogrummlng
(o o] [ PP 251.
EDI-80 Microsoft Editor .
EXTEND Jarogate Utility ...
FILESHARE Microfocus Uti .
FILESTAR Microsec's Disk Reformatter CP/M fo
IBM, DEC, Motorola and intel Formats ...195.00
FMS-80 DJR Assoc. Database /FM
FMS-81 DJR Assoc. Database/FM .
FMS-82 DJR Assoc. Database/FM
FORMS 2 Microfocus Table Maker. Useful with
CISCOBOL .110.00
FORTRAN-80 Microsoft FORTRAN

Compiler ... 288.48
GBS Bytesoft General Business System ..810.00
IS1 Bytesoft Accounting Package........ 1110.00
ITC CP/M Intelligent Terminals Corporation
CP/M Operating System for Cromemco..215.00

KSAM80EMSDatabose. .. ......... 350.00
UNK 80 Digital Research Programming

Tool
MACRO 80 Microsoft Macro Assembler 1 16 50

electrical equipment. What you need is someone that

is single minded. And that means us.

Byteshops are totally dedicated to microcomputers.
So not surprisingly, we can offer you a wider range

because we sell nothing else.

Our prices are keener too. So are our staff. Each one
is an expert who can make sure you get the computer
that’s exactly right for you — whether it's a £40 home

micro or a £20,000 business system.

Truly P onab\
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WORDSTAR
d
ERCALC CBAS|C an
s include 6 AK RAM an
‘ve put fogether a
which ais0 includes 0
0 floppy dlsks

5022

e-densily version NowW gvailable

MAILMERGE Micropro Wordprocessing
Enhancement to link with WORDSTAR . . . 86.00
MARS Saphire Business System . .. . .. 400.00
MICROSTAT Ecosoft Statistics Package . 195.00
MILESTONE Organic Software Critical
PathPackage. ................... 225.00
MP/M Il Digital Research Multi-User Operating
System 83.00
MP/M 86 Digitat Research Multi-User Opercmng
System for 16 Bit Systems. .......... 409.0
MSORT Microsoft Sort Utllity
PASCAL MT + &SPP Digital Research Pascal
Language with Speed Programming Tool 314.00
PASCAL/MT + Digital Research Pascal
Languoge
PASCAL/MT + 86 Digital Research Pascal
Language for 16 Bit Systems . ... .. ... 377.00
PEACHTREE Basic Accounting System
permodule. ... ....... ... ... ... 325.00
PEACHTREE Business Management System
permodute. . 00.00
PERSONAL PEARL Pear! Data Base/ FM . 185.00

PLANNERCALC Comshare Financial Plunnlng
Package......................... 39.00
PL/1-80 Digitol Research Lungucge .314.00

REFORM / DEC Microtech Disk Reformatter CP/M
foandfromDec................... 120.00
REFORM /IBM Microtech Disk Reformatter
CP/Mto and from IBM 1
RMAC,LINK Digitol research Progrummmg

Toob. ... 126.00

SID Digital Research Programming Tool . . 50.00
SID-86 Digital Research Programming
TOol. . ..o 4.00

$IM22 Wheataroft Hards Operating Systems
Simulator CP/M Simulator for CROMIX

Versionlb ... 55.00
SPELLSTAR Micropro Proofreading Utility to link
with WORDSTAR 143.00
SUPERCALC Sorcim Financial Plunnmg/
Budgeting Eiectronic Spread Sheet

Package
SUPERSORT Micropro Sort Utility . . . ...
SUPERVYZ Epic Application Control.. . . . . 86.00
T/MAKER i Lifeboat Associates Financial
Planning/Budgeting Electronic Spread Sheet
PACKAGEN g L et P
W/S TRAINING Micropro Training Guide for
WORDSTAR 17.00
WORDSIAR Micropro Wordprocessing

Packi

Package. .. ...................... 86.00
WP WORKSHOP MAC Ltd Training Guide for

WORDSTAR or MAILMERGE . . . ..75.00
X1802 Avocet CrossAssembler. . . .. .. 130.00
X3870 Avocet Cross Assembler. . . . . . . 130.00
X6502 Avocet Cross Assembler. . . . . .. 130.00
X6800 Avocet Cross Assembler. . . . . .. 130.00
X8048 Avocet Cross Assembler. . . . . . . 130.00
XBASICXiton Language. . .......... 185.00
XCOPY Xitan Utilty ........................ 50.00
X CP/M Xitan/ DR Operating System ....118.00

XLI86 Digital Research Programming Tool 94.00
ZS1D Digital Research Programming Tool ..63.00

THEBUTE SHLUE

Prices include configuration an machines
supplied by ourselves. We are fotally committed
fo after sales service and future support.

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User/Mulfi
Tasking) Unix Based Operating System...395.00

CromemcoFOR-DForian‘77 ........... 395.00
Cromemco PAS-DISOPascal............ 395.00
Cromemco ASM-D 68000 Macro
Assembler ... 5.00
Cromemco $TB-D 32K Structured
BASIC@ ....c..ooeviiiiiiiiiiiiin i, 395.00

Cromemco CCC-D C-Compiler @ ....... 395.00
Cromemco COB-D Cobot Compiler @ ..395.00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is available on 5
or 8" Floppy Disks — Please Specify.

@ = Availability early ‘83

CROMEMCO OPERATING
SYSTEMS

Cromemco CROMIX Multi User / Multi Tasking
Unix Based Operating System (Z80A

SYSTBMS). ..ot 395.00
Cromemco KSAM KSAM File Management for
CROMIX(ZBOA) .......oovviiiiiaiiiaiiins 95.00

CROMEMCO LANGUAGES
(Z80A)

Cromemco FDB 16K BASIC Interpreter.. .
Cromemco FDF Fortran IV Compiler
Cromemco FDC Cobol Compiler .......... 395.00
Cromemco STB 32K Structured BASIC (' ncludes
KSAM 0.00
Cromemco FDR RATFOR- Rational Fomun \'2
Compiler & Pre-Processor................. 260.00
Cromemco FDA Z80 Macro Assembler ..195.00
Cromemco CCC C Compiler (Requires

Cromix) 395.00
Cromemco RPG RPGI Report Generator . 395.00
Cromemco LSP LISP List Processor........ 260.00
Cromemco COL Overlay Link Editor ... 260.00
Cromemco IDS1.0.P. Development

130.00

SOMWAIE. ... eeeiiiiiiiicie e 395.00
Cromemco CDS Diagnostic Systems
SOffWArE. ..o 130.00

All software is available on 5" or 8"
Diskettes — please specify.

ALL PRICES EXCLUSIVE OF VAT

*Barclaycard Visa & Access
cards taken in payment.

* Shop opening hours 9 — 5.30, check

individual shops for details of Saturday opening
fimes.

* Phone Moail Orders accepted. Please contact
nearest shop for P.P. & Delivery Rates. Regret
n0C.0.D.

* Some items may be subject ta a dollar

surcharge if the doilar exchange rate changes

more than 5 cents. Prices will be adjusted in line

with the rate prevailing at the time of purchase.

*Prices subject to change without notice

E. &0.E. and are valid for the cover date life of

this magazine.

“Whilst we carry a vast range of stock, we

cannot guarantee that every advertised item will

be available in each shop.

* All goods are new and include factory womranties.

*No refunds on opened software.

* Orders from Govemment Depts. & Colleges efc.

welcome.

*Leasing & HP facilities available - apply for

wnﬂen details.
*Detailed prices

available on

request.

YourSpecialist Computer Centre

LONDON
The Byteshop
324 Euston Road NW1
Tef: 01-387 0505

What's more we'll freely advise you on expanding

or upgrud?nq your system as your knowledge grows or
your requirements change. While our Microserve
Centres offer service and maintenance on site and at

our shops.

After all, we are the UK’s longest established
microcomputer specialists. Come and see us soon,

BIRMINGHAM
The Byteshop
94-96 Hurst Street
Tel: 021-622 7149

GLASGOW
The Byteshop, Magne! House
61 Waterloo Street
Tel: 041-221 7409

MANCHESTER
The Byteshop

11 Gateway House, Piccadilly,
Station Approach Tel: 061-236 4737

Members of the 4

NOTTINGHAM
The Byteshop
92A Upper Parliament Street
Tel: 0602 40576

SOUTHAMPTON

Also at Systems
23 Cumberiand Place
Tel: 0703 334711

Comart Group of Companies

® Circle No. 133 43



I.ONDON COMPUTER CENTRE

Sirius

%Slﬂus 157 7 Hard Disk 10 Mb

12 Mb Disk Storage £2395 Available Now!

2.4 Mb Disk Storage £2895
Wordstar Magic Wand Spellbinder

Now available Spellstar D Base Il T/Maker Calcstar
Z80CP/MAdd-onboard [N oy A

torunall CP/M 8 bitor Fortran Cobol Pascal or any CP/M
16 bit software software

TELE.VIDEO SINGLE-USER TO MULTIUSER -800 64Kusifstaﬁ°n mzsi
N
| OW UPGRADED NO EXTRA CHARGE H I =

802E 100K EXTRA DISK STORAGE
£2170 e

___-d
Superbrain compatibility Sales Invoice Purchasing
Faster disk access
Green Screen. True descenders

22 Function Keys 806 816
802DE 2 Mb Disk Storage £2295

802HDE 14 Mb Hard Disk 1

Mb Floppy £3990 ‘
8066 User 10 MbHardDisk  £4095 Word Processing Payroll Nominal
816 16 User 23 Mb Hard Disk £7385 = 5 -
800 64K User Station £1025

Prices above based on exchangerate $2 = £ é é 'é

: EPSON HX20  Epson Type3 MX 80/FT : New Superbrain 2
CWPO{dl!LrSOEfL\:lE’are " the Portable e MX x 100 6 , from £1595
Spelistar £130 omputer £402 Dedicated Wordstar Keypad

Grammatik £65 ;

Foot Note £75 B

CPM/IBM £99 *
CPM/DEC £99 >

T Maker |l £150 . : i
DBasell £395 *'
Autocode £120 ,

Milestone £195
Task £195

AUTO SHEET FEEDER ; 5Mb Hard Disk
£580 . v Model 111 £995

New! 12" Wide
Model | Model Il Model Il

Automatic % 48K System with TRSDOS  16KE£599

{ ) )
Sheet Feeder § _L éDisk [S)rlves and CPM at: 48& :6:3d .
el reen Screen no extra charge 48K wit is
fits all below e Complote £995 from£4995 drives £1395

DAISY WHEEL PRINTERS HARD DISKS  ssbioceti poe
Model 6 6 Mb Formatted £1595
LETTER QUALlTY PRINTING Model 12 11.5 Mb Formatted £1895
* FLOWRITER RP 1600. 60 CPS The most intelligent * Specially designed Hybrid
Daisy.  Proportional spacing with Right Justification on heavy duty power supply
\évgg%?mn, WORDPRO, APPLE WRITER, SCRIPSIT etc. sk Data Error Recovery

“TEC 40. 40 CPS JAPANESE DIABLO 630 uses Diablo
Daisy Wheel & Ribbons £1135.

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

Demonstrations on all models. ® Circle No. 134
43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples)

OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2
24 hour answer phone: 01-388 5721
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-professional software for business

ISBS¥ - the totally integrated business software system for
microcomputers. Designed to perform day to day accounting and
admunistrative functions in most business environments.

Afew examples of the key business benefits from using ISBS-F are:

— optimum stock holding to keep costs to a minimum

—— speedy invoice productions with stock release and posting to the
sales ledger

____ statements produced quickly at month end

— vat analysis at the touch of a button

— improved credit control

—— monitor performance easily using budgets and financial reports.
With over 3000 program modules already being used in many
different types of industries and professions, ISBSF offers
reliability, backed-up by support, and at reasonable cost.

ISBS F is available as individua! modules or bundles so that
configurations can fit the exact business environment. Each

module is supplied on floppy disk with comprehensive
documentation.

ISBS-F can be used on either the 5%4” or 8” versions of the Xerox
820 microcomputer. The system runs under CP/M" with a
minimum of 48k memory, dual floppy disks and 132 column printer.

In addition to ISBS-F, to provide for ttie larger business user, we
have the ISBS-W suite. ISBS-W is an advanced integrated business
system for users of hard disk microcomputers, operating in a
single or multi-user environment.

For further details or a demonstration of any of our software
prgducts, call your nearest Xerox Store or Dealer.

Graffcom Business Applications
102 Portland Road London Wil 4LX 01727 5561

Rank Xerox (UK) Ltd
Bridge House Oxford Road Uxbndge
Middlesex UB8 1HS 0895 51133

s Name and :

— e — ___ ___ ___ = Stock — R Order LB S0 0 T AS U ey SN
Control Entry and address

> T lnvoicing T e FL e

—— — — — ——— ] ——— . — ——— —

- - T T T/ T T T T T | mmE Company el i — T B _En mL Al e

e e e e L e ¢ Sales —_—— — — — — e —— .

(BN e T % O . System |1 I SN e SO W | BR[O

I — [N Y| W General B Company s =N -
Accounting Purchases

I System = _mawalEmlTE _

® Circle No. 135

‘CP/Mregistered trademark of Digital Research



If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend 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). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

THE NEwW COMMODORE 64

The incredible new computer from Commodore come:
with 64K RAM fitted! Plus 16 colours, hi-res graphics
320 x 200 pixels, 40 columns by 25 lines, Z80 micr¢
processor can be added — that means you can run CP/N
software, 8 independently movable Sprites with collisior
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated musit
synthesisers. And all this at the most incredible price ever

(AF56L) Only £339.00

DRAGON 32

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256Kl!), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

Teach-Yourself Programs
Cofnversational French
Conversational German
Conversationat Spanish
Conversational hahan
Touch Typing

-5C-16K-YG44X £39 95
-5C-16K-YG45Y £39 95
-5C-18K-YG46A £39 95
-5C-16K-YG4768 £39 95
-2C-16K-YG49D €16 95

Invitation To Programming 3 -2C-8K-BQ68Y £22 95
Basics Of Amimation -1C-16K BQ57M £11.95
Basics Of Animaton 1D-24K-BQS8N £11 95
Player Missile Graphics  -1C-32K-BQ59P £18 95
Player Missie Graphics -1D-32K-BQ60Q £18.95
Display Lists 1C-16K-BQ51F £11 95
Dispiay Lists -1D-24K-BQ52G £11 95
Horiz /Vert..Scroling -1C-16K-BQ53H £11 95
Horiz. /Vert. Scrolling -1D-24K-BQ54) £11.95

Page Flipping
Page Flipping
Sounds & Music
Sounds & Music
Ticky Tutonals
Tricky Tutonals

Mine Word Processor

Learn Programming Calculator
Invitation To Programmung 1 -1C-8K-YG43W £15.95 Graph-it
Invitation To Programming 2 -2C-8K BQ67X £22.95 Staustics

Persanal Financial Management

Mortgage & Loan Analysis -1C-16K-8Q66wW £13.95
Bob's Business
Bob’s Business

Adventure Games
Galactic Empire
Rescue At Rigel

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P)
£249.95
Atari 400 with 48K RAM (AF37S)
£319.00
Atari 800 with 16K RAM (AF02C)
£499.00
Atari 800 with 48K RAM (AF55K)
£590.00
*All above with BASIC & handbooks

Other hardware:
Cassette Recorder

Disk Drive

Thermal Printer

Epson MX80T Mk il
Epson MX80F/T Mk il
Printer Interface for 400
Printer interface for 800
Interface Module

{AF28F) £50.00
{AFO6G) £299.95
(AFO4E) £265.00
{AF38R) £399.95
(AF40T) £447.35
(AF41U) £59.95
(AF42V) £59.95
(AF29G) £135.00
Versawriter (AF43W) £199.95
16K RAM Module (AF08J) £55.00
48K RAM Module for 400 (AF44X) £125.35

48K Upgrade for 400 {AF45Y) £75.00
Floppy Disk (YX87U) £2.50
Le Stick ({ACA5Y) £24.95
Joystick Controllers (Pair) (AC37S) £13.95
Paddle Controllers (Pair) {AC30H) £13.95

FIE0TsEP AR r e can
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£

For full details ask for our hardware leaflet (XH54.J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS" CLUB
An independent users’ group. Four issues of the club magazine for only £3.001 Address your subscription to Ron.

1ssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration ang
games programs and lots more. Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a
selection of members’ contributions to the program library and much more.

1C-16K-BQS5K £11.95
-1D-24K-BQS6L £11.95
1C-16K-BGO4E £11.95
1D-24K-BGOSF £11.95
3C-32K-BGO6G £59.95
3D-32K-BGO7H £59.95

Rescue At Rigel
Datestones Of Ryn
Datestones Of Ryn
Star Warrior

Star Warrior
Invasion Orion

States & Capitals -1C-16K-YG56L £9 95 Invasion Orion
Euro. Countries & Capitals -1C-16K-YGBIM  £9 95 Business Programs Star Trek 3.5
Kids 1 {3 Programs) 1C-16K-BGOOA £9 95 Visicalc 1D-32K-YL39N £119.95 Star Trek 3.5
Kids 1 (3 Programs) -1D-24K-8GO1B  £995 Atari Word Processor -1C&3D-48K-YG42V £99 95

Kids 2 (3 Programs) -1C-16K-BGO2C  £9 95 Text Wizard 1D-32K BQ99H £69 95

Kids 2 (3 Programs) -1D-24K-8GO3D £9.95 Minm Word Processor 1C-32K-BGO8Y £11 95 Mission: Asteroid

10-32K-BGO9K £11.95 Wizard & The Princess
-1D-24K-YGSOE £16.95
2C-16K-YG51F £13.95
1@ 6K-YG52G £13.95 Zork |
Zork Il

-3D-32K BQ65V £49.00

1C-32K-8G11M  £9.95
-1D-32K-BG12N £9.95

1C-32k-8Q14Q £14.95

1C-32K-BQ21X £22.45 Curse Of Ra (Part 3)

1D-32K-8Q82D £14 95

-1C-32K-BQ24B £28 95
-1D-32K-BQ79L £28.95
-1C-24K-BQ23A £18.95

-1D-32K-BQ8B1C £18 95

-1C-32K-BQ1SR £14.95
-1D-40K BG26D £18.95
Crush. Crumble & Chomp -1C-32K-BQB3E £22.45
Crush, Crumbie & Chomp -1D-32K-BQ84F £22.45
-1D-40K-BQ91Y £17.19
-1D-40K BQ25C £21.79
Ulysses & The Golden Fleece

2D-40K-BQY2A £20.64

-1D-32K-BQ94C £29.95
-1D-32K BQ95D £29.95
Ali Baba & The 40Thieves -1D-32K-BQ78K £27.95
Temple Of Apshai (Pan 1) -1C-32K-8Q85G £28.95
Temple Of Apshai (Part 1] -1D-32K-BQ86T £28.95
Upper Reaches Of Apshai (Part 2)

1C-32K BQ87V £14 96

Upper Reaches Of Apshai (Part 2)
-1D-32K-BQ88YV £14.95
-1C-32K-BQBIW £14.95

THE FINEST SELECTION OF ATARI SOFTWARE

-1D-32K-BQBOB £22.45
-1C-32K-BQ22Y £14 95

Curse Of Ra (Part 3}
Analog Adventure
Adventure Land
Pirates Adventure
Mission imposs'ble
Voodoo Castle

The Count

Strange Odyssey
Mystery Fun House
Pyramid Of Doom
Ghost Town

Savage Island }
Savage island Il
Goiden Voyage
Softporn Adventure
Deadline

The Shattered Allance
The Battle Of Shiloh
The Battle Of Shiloh
Energy Czar
Kingdom

Space Shuttle Module 1

Arcade Games
Star Raiders

1D-32K-BQYOX £14.95
-1D-32K -BQ33L £16.95
-1C-24K-BQOOA £14.95
-1C-24K BQOIB £14.95
-1C-24K-BQ02C £14.95
1C-24K-BQO3D £14.95
-1C-24K-BQO4E £14.95
-1C-24K-BQOSF £14 95
-1C 24K -BQO6G £14.95
-1C-24K-8QO7H £14.95
-1C-24K-BQOBJ £14.95
-1C-24K-8QO9K £14.95
-1C-24K-BQI1OL £14.95
-1C-24K BQ1IM £14.95
-1D 40K-BQ938B £20.64
-2D-32K-BQ96E £34 95
-1D-48K-8Q98G £29.95
-1C-40K-BQ63T £29.95
1D-40K-BQY7F £29.95
1C-16K-YGBIH £995

1C-8K-YGS5K £9.95
-1D-32K-8G65V £19 95

1E-8K-YG66W £29.96

46

PRACTICAL COMPUTING January 1983



MACRO ASSEMELER
Yo et

taym—1a 7w e

ENERGY CZAR

(Subject to approval
which can take up to 48
hours) (APR = 0%)

o
rprone

mrven

Barer oBe fie

ATARI SOFTWARE continued

steroids
space Invaders
Wissile Command
averns of Mars
«-Razy Shoot Out
<-Razy Kritters
<-Star Pauol
~athhnder
rossfire
rossfire
Protector
Protecior
"heeshotd
Deluxe Invaders
satactic Chase
Galactic Chase
Race In Space
Race In Space
Space Chase
Space Chase
“entipede
Angle Worms
Lunar Lander
Lunar Lander
Jumbo Jet Lander
Submarine Commander
Rasterblaster
Shooting Gailery
Shooting Gallery
Shooting Arcade
Shooting Arcade
Super Breakout
Dodge Racer
Dodge Racer
Matchracer
Matchracer
Mouskattack
Jawbreaker
Jawbreaker
Ghost Hunter
Pac-Man
Pacitic Coast Highway
Pacific Coast Highway
Chicken
Chicken
Tumble Bugs
Bug Arntack
Bug Attack
“anyon Climber
Canyon Climber
Meuntain Shoot
Haunted Hill
Haunted Hill
Time Bomb
Time Bomb
Tank Trap
Tank Trap
Thunder island

Home Game Programs
Scram

Basketball

Cypher Bow!}

Sunday Golt

Darts

-1E-8K-YG60Q £29.95
1E-BK-YG7OM £29.95
1E-8K-YG64U £29.95
1D-16K-BQ6SA £24.50
-JE-BK-BQB3T £2995
1E-8K-BGB1F £29.95
1E-8K-BG52G £29 95
-1D-32K-BG33L £27 95
1C-16K BG22Y £2064
1D-32K-BG23A 2064
1C-32K-BG24B £21 80
10-32K-BG25C £21 BO
10-40K-BG18U £27.54
-10-16K-BG34M £28.95
1C-16K-BQ62S £16 95
1D-16K-BQ6IR £19.95
-1C-16K -8035Q £14.95
1D-16K -BG20W £16 95
1C-16K-BG42V £10.95
10-24K-BG43W £12.95
1E-16K-BQ70M £29.95
1C-BK BGSOE £1095
1C-24K BQ16S £10956
10-24K BG49D £14.95
Available November
Available November

-1D 32K 8G35Q £22.95
-1C-16K-BQ3I6P £14.95
1D-16K-BG19V £16 85
1C-16K BG15R £24 95
1D-16K-BG16S £24 95
-1E-8K-YG67X £24.50
1C-16K-BG29G £19 95
1D 24K-BG30H £12.95
-1C-16K-BG31J £23 95
1D-16K-BG3I2K £23.95
-1D 32K-BQ77J £22 95
1C-16K-BG17T £20 64
10-32K-BQ260 £20 64
1C-16K-8Q64U £19 95
-1E-8K-BQ7IN £2995
-1C-16K-BG13P £24.96
1D-16K BG14Q £24.95
-1C-16K-BG27E £21.80
-1D-16K BG2BF £21.80
-1D-24K-BG46A £24.95
-1C-24K BG36P £23.95
1D-40K-BG37S £23.95
~-1C-16K-BG44X £24.95
1D-16K-BGASY £24.35
-1C-16K BQ12N £10 95
-1C-16K-BG38R £16 95
-1D-16K-BG3IN £19.95
-1C-16K-BG40T £10.95
1D-24K-BG41U £12.95
1C-16K-YL34M £9 95
1D-32K-YL35Q £12.95
1C-16K-BQ37S £1095

1C-16/24K-YGSBN £17.50

1E-8K-YG6IR £24.50
-1C-16K-BQ20W £29.50
1C-16K BQI3P £1095
1C-16K-BQ42V £19.95

Tournament & 8-Ball Pool -1C-16K-BQ45Y £19 95

Snooker & Billiards
Ricochel

Ricochet

Computer Chess
Fas1 Gammon
Gomoku

Gomoku

Reversi

Reversi

Cribbage & Dominges
Poker Solitaire
Poker Solitaire

1C-16K-BQ44X £19.95
-1C-16K-BG478 £14.96
-1D-32K BG48C £14.95
1E 8K-YGH3T £24.50
-1C-8K-YLI3L £16 95
1C-16K-BQ18BU £14.95
-1D-16K BGSSK £19.95
-1C-16K-8Q19V £14.96
1D-16K-BG54. £19.95
-1C-16K -BQ43W £14.95
-1C-16K-BQ17T £10.96
-1D-16K-BGS3H £14.95

Blackjack -1C-BK-YG62S £9.95
Hangman -1C-BK-YG54s (995
Super Cubes & Tilt 1C-16K-BQ4BC £14.95
Humpty Dumpty & Jack & Jill
1C-16K-BO3BR £19.95
Hickory Dickory Dack &
Baa Baa Black Sheep -1C-16K-BQ3IIN £19.95
Briush Heritage Jigsaw Puzzles
2C-16K-BQ40T £19.95
European Scene Jigsaw Puzzles
2C-16K-BQ41U £19 95
1E-BK-BQ72P £24.50
10-48K-BG56L £29.95

Video Easel
Micro Painter

Music Programs
Music Composer
Movie Themes

1E BK-YG48C £35.95
-1C BK-BQ34M £9.95
Computer Languages
Assembler
Assembler Editor

1C-16K-YLI2K £19.95
1E-BK-YG68Y £39.95
Macro Assembler -1D-32K-BQ730Q £59.95
Basic A+ 1D 48K-BQ31J £49.95
Basic A+ & Operating System A+
-1D0-48K BQ3I2K £99.50
10-32K-BQ74R £59.95
Pilot (Educator) -1E & 2C-16K-BQ75S £79 95
Pilot {Consumer) ~1E-BK-YGE9A £54 00
Qs Forth -1D-24K-YL29G £49 95
Tiny-C 1D 48K-BG62S £64.95
Inter-Lisp/65 1D-48K-BGB1R £87 00

Microsoft Basic

Utilities

Programming Aids Package 1 .
1C-16K BG6OQ £ 9.95
1C-BK-YL30H £995
-1D BK-YL31J £1295
-1D 40K-BQ27E £43.95
-1C-40K-BQ29G £29.95
-1D 40K-BQ28BF £29.95

6502 Disassembler
6502 Disassembler
Atan World

3D Supergraphics
30 Supergraphics

File-1t 2 1D-48K-BG10L £34.95
Filemanager BOO 1D -40K-BGS9P £72.80
K-00S 1D-32K-BQ76H £49 95

-1D 32K-BG58N £21.80
-1D-16K BG57M £24.95
1D-32K-BQ3OH £49.95

Disk Manager

Disk Detective
Operating System A+
Telelink

The Next Step -1D-32K-BG64U £27.54

Books
Master Memory Map -XHS7M  £4.00
De Re Atani -WG56L £16.95

Operating System User’s Manual

& Hardware Manual -WA46A £16.95

Atari Basic-Learnmng By Using -WGE5K £5.24
Games For The Atari -WA47B  [4.45
Arari Basic -WGO5F £6.80
Atary Sound & Graphics -WA39N £825

Your Atan Computer -WA40T £1345
6502 Assembly Language Subroutines

-WAOQSF £12 45
-WA41U £11 45
-WA45Y £13.00
-WAQDA £8.25

Advanced 6502 interfacing

Beyond Games (6502)

Computers For People

Analog The Magazine For Alari
{6 1ssues) Annual Subscription -GG248  £9.00

Send sae now for our new software leaflet with
details of all the above programs

Order As XH52G — Issue 3.

Key: C = Cassette. D = Disk. E = Cartridge.

2C = 2 Cassettes etc. 8K, 16K shows mimmum
memory requirement

-1E-BK-YGS9P £21.50

VIC20 COLOUR COMPUTER

Simpticalc Cassette {=16K} {AC93B) £1995
VIC Stock Control Cassette (+8K) {AC94C) £1995
VIC File Disk {+ 16K} (AC95D) £2495
VIC Writer Disk {+8K} (AC96E) £2496
VIC Writer Cassette (8K} (AC97F) £1995

Hardware

VIC20 Console
C2N Cassette Unit
VIC Printer

VIC Disk Drve

3K RAM Carindge
8K RAM Caritndge
16k RAM Cartridge

|AF47B) £169 99
{AF48C) [44 95
(AF43D) £230 00
{AF50E} £396 00
(AFS1F} £29 95
{AF52G) (4495
(AF53H} £74 95

Educatlon (CSE & GCE ‘O’ Level Revision}

All cassette based and requise at least 8K expansion
memory

English Language
(AC53H}  £750 Mathematics 1
(AC378) £1395  Mathematics 2
{AC45Y) £2495  Bioiogy

Joysticks and Paddles
Single Joystick

Pair of Joysticks

Le Stick

(AC98G) £999
(ACI9H)  £999
{BCOCA} £999
{8CO1B) £999

Paw of Paddles IAC30H) £1395 Chemstry {BCO2C} £999

) Physics (BCO3D)  £999
Programming Aid Cartridges Compute: Studies {BCO4E) (999
Super Expander' 3K RAM and Hi-res Geography {BCOSF) £999

graphics (AC54J) £3496  pisiory
Programming Aid Additional commands,

tunction Key programming etc {AC55K) £34 95
Machine Code Monitor (AC56L) £34 95

IBCO6G) £999
Arthmetic for 9 to 11 year oids (BCO?H)  £9 99
Reading for 9 10 11 year olds (BCOBJ} £9.99
General Knowledge for 9 to 11 year olds

(BCO9K)  £999
Software (all 3K uniess stated) (BC1OL) £999

Introduction to BASIC Cassettes

Spelling for 910 11 year olds

Part 1 {AC57M) £14 95 Home Pragrams

Part 2 {ACB8N} £14 95 Al cassette based and require at least 8K expansion
memory

Game Programs Quizmaster (BC11M)  £9 99

Avenger Cartridge {AC59P} £19 95 Know Your Own IQ {BC12N} £999

Star Baitle Cartridge (AC60Q) £19 95 Jumior 1G (BC13P) £999

Super Slot Cartridge
Jelly Monsters Cartnidge
Alen Cariridge

Super Lander Cartnidge
Road Race Canindge

Rat Race Cariridge

Blnz Cassette

Mole Attack Cartridge
Adventureland Cartridge
Pirate Cove Cartridge

(ACB1R) £1995
{AC62S) £1995
{ACB3T) 1995
(AC64U) £19 95
(ACESVI £19.95
(ACB6W) £19 95
(ACE7X) L4 99
(ACB5G) £24 95
(ACBET) £24 95
(ACB4F) £24 95

Know Your Own Personality (8C14Q) {999
The Robert Carrier Family Menu Planner

(BC15R) £999
VIC Maoney Manager (BC16S} £999
VIC Road User & Highway Code (BC17Ti {999
Garden Planner (BCt8U £999
Interior Designer (BC19v}  £999
BBC “Ask The Famdy’ {BC20W) [999
BBC "Mastermind {BC21X) £999
‘Masterrmind”’ additional Gener al Knowledge

Mission Impossible Cartridge (ACB7U) [24 95 Data 1 (8C22Y)  £250
Voodoo Castie Cartridge {AC88V) £24 985 Data 2 {BC23A) {280
The Count Cartridge (ACBIW) £24 95 Data 3 (BC24B) £250
Sargon 2 Chess Cartridge (AC77J) £24 95 Data 4 (BC25C} £250

Gorf Cartridge {AC90X) £24 95 Mastermind” additional Speciahist Knowledge

Omega Race Carwidge (AC91Y) £24.95 Wine & Food (BC2601 £250
Another VIC in The Wall Cassette Music (BC27E} £250
{AC78K) £7 00 Sport & Games (BC2BF) £2 60
(AC79L}  £7.00 Films & TV (BC29G} £250
(ACB0B) £700
{ACBIC) (700
{AC82D) «£7 00

VIC Panic Cassette
Cosmuads Cassette
Backgammon Cassette {*3K)
VIC-Men Cassetie

Books About VIC
Learn Programmung on the VIC  (WA31J)  £250

VIC Asterods Cassette {AC83E) £700 VIC Revealed (WA32K} £1000
VIC Programmers’ Reference

Business Programs Guide (WA33L) 995

Simphcaic Disk (+16K) {AC92A) £24 95 VIC Graphics (WA48C} £1000

Note: Order codes shown in brackets.
Prices correct at time of going to press.
{Errors excluded).
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NMAPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh
Essex. Tel: Southend (0702) 552911/554155.
Demonstrations at our shops NOW. See the computers in action at
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,

® Circie No. 136
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computer dealers
know that
you don’t ?

They know that they have found an unbeatable our comprehensive service facilities, with same-day

combination —Pete & Pam Computers’ ‘ shipping. Over 500 dealers know our rep-
service, with the Pete & Pam Price ‘ utation for sound advice, and for being

Promise, “We will not be undersold”. ‘ well informed in what’s new in micro-
Over 500 dealers throughout the computing. They know our service
UK, Europe and the Gulf States buy is friendly, fast and efficient.
from Pete & Pam Computers. In short — they know us. Isn’t
They choose from over 900 it time you were ‘“in the
products in our catalogue. know” and opened an
Products from 146 different . account with Pete & Pam
companies such as Apple, BASF, Computers? We have a lot
Epson, Microsoft MicroPro, NEC, Saturn Systems, to offer you.

Sirius Software, Versa Computing, Videx, Send for our free Price
VisiCorp and Zenith — and all at highly List and our product literature. We
competitive prices. Products which are backed by promise you that you will not be disappointed.

Pete & Pam Computers

Head Office: New Hall Hey Road, Rossendale, Lancashire, BB4 6JG Tel 0706 227011 Telex 635740 PETPAM G
London Office: 103-5 Blegborough Road, London, SW16 6DL Tel 01-769 1022/3/4 & 01-677 2052 Telex 923070 PPCOMP G
® Circle No. 137




- Now the VIC 20 and 64 can
communicate with PET peripherals

LA

/,’//////// Ve

VIC and 64 users

Would you like to be able to access any of these
peripherals from your computer?

13 megabyte disks (Commodore 4040 drive)
1 megabyte disks (Commodore 8050 drive)
10 megabyte disks (Commodore 9090 hard disk)

Printers including a wide range of inexpensive
IEEE and RS232 matrix and quality printers

IEEE instruments such as volt meters, plotters etc.

Now you are no longer limited by the VIC or the 64’s
serial bus. Simply by attaching INTERPOD you can
vastly increase the power of your VIC 20 and when
used with the new 64, INTERPOD turns the computer
into a really powerful system.

IS rd .,

7 v,
Yt
Py,

With INTERPOD the VIC and 64 become capable of
running really professional quality software such as
Word-processing, Accounting, Instrument control and
many more.

INTERPOD will work with any software. No extra
commands are required and INTERPOD does not
affect your computer in any way.

Using INTERPOD is as easy as this:
Simply plug INTERPOD into the serial port of your
computer, power-up.and you are ready to

communicate with any number of parallel and serial
IEEE devices and any RS$232 printer.

INTERPOD costs £§95.95 + VAT

(INTERPOD)

Oxford Computer Systems (Software) Ltd. The Old Signal Box, Hensington Road, Woodstock, Oxford OX7 1JR Tel. (0993) 812700

® Circle No. 138



NCC 4

The National Computing Centre

INTRODUCING
COMPUTERS

by M. Peltu

Aims to describe the background to computers,
and to provide a comprehensive introduction
to the main aspects of computers and
computing. Topics covered include: key
practical developments and theoretical
concepts, how computers and silicon chips
work, computer programming, systems design,
daiabases. telecommunications, and the human
and organisational aspects ol applying
computer power. The importance of designing
computer systems (o meet real user needs is
emphasised, and many examples are given to
show how computers are being applied in all
walks of life.
Jan'83
085012 321 6

PRIVACY IN THE
COMPUTER AGE

by G.L. Simons, Chief Editor, N.C.C.
Publications

Describes the background to the present
privacy debate, indicating the issues in
question and highlighting the specific areas of
concern (e.g. detailed files of personal
information held by police, banks, hospiials,
governments, etc.). Discusses the various efforts
being made at U K. legislation and the main
features of U.K. reports (Younger and Lindup)
in this field. A profile is given of international
factors, detailing the impact of modern
networking and legislation in various
countries, and other aspects. The current U.K.
government proposals and philosophy. likely
to result in legislation, are reviewed, and an
indication is given of the expert response
(including that of Lindup) to these proposals.

Nov'82 148pp
085012 348 8 £6.50

approx. 230pp
approx. £5.50

by The National Computing Centre

HANDBOOK OF DATA
COMMUNICATIONS,
2nd Ed.

by The National Computing Centre
The background to the modern com-
munications scene is profiled, with mention of
early communications methods and the impact
of modern computers. Modern com-
munications techniques, developing out of
early telephony and related methods, are
described and attention is given to different
types of protocols and other data transmission
requirements and concepts.

Performance and error control in data
communications systems are considered and a
profile is included of network design factors
and principles of network management.
Attention is also drawn to newlyemerging
network systems.
Nov'82

085012 363 1

498pp
£15.00

AUDIT AND CONTROL
OF MINI- AND
MICROCOMPUTERS

by I.J. Douglas
Alter a preliminary discussion of mini and
microcomputer hardware and sofiware, the
author describes the main control and audit
problems introduced by small computer
systems and considers an audit approach for a
financial audit of a stand-alone mini or
microcomputer system.

The approach adopted is that recommended in
the UK Audit Practices Committee Exposure
Dralts issued in 1982 (Internal Control in
Computer Systems and Computer Assisted
Audit Techniques).
Nov'82

085012 368 2

approx. 85pp
approx. £6.50

—BUSINESS BASIC — A SELF-TEACH PROGRAMMING COURSE

SMALL BUSINESS
COMPUTERS FOR
FIRST-TIME USERS

by I.LR. Beaman
Aims to assist the small business through the
various stages of computerization, and to
remove much of the mystique that surrounds
compulers.

The [irst-time user is given guidance on
computer selection and on how to ensure that
subsequent implementation proceeds smoothly.
Dec’82
085012 374 7

OFFICE PRINTERS:

A Practical Evaluation Guide

by M.A. Condon, Senior Consultant, Office and
Communication Systems Division, The
National Computing Centre

approx. 240pp
approx. £9.55

Describes the types of office printers available
(impact and non-impact). and the author
discusses the criteria to be considered when
choosing an office printer.

Nov'82
085012 371 2

66pp
(paper only) £6.50

WILEY COMPUTER BOOK
MONTH—-FEBRUARY 1983

A wide range of Computer Books and
Software on display at leading Bookshops
and selected Computer Stores throughout
the UK

{Checklist of titles available from Wiley)

The Business Basic - A Sell-Teach Programming Course is an imaginative, practical. and realistic approach to learning the most widely used
of all microcomputing programming languages. The course draws on N.C.C.’s unrivaled expertise in developing elfective training methods. It
is based on the centre’s wide experience of the real needs of the business user. It teaches not only Basic as a business programming language
but also good business computing practice. and it is applicable to Basic on any microcomputer.

The heart of the package is the Workbook: a systematic step-by-step guide through every feature of Business Basic. It provides hundreds of
practical ‘activities’ which illustrate the facilities of Basic and their use. _

The Audio Tape is an integral part of the package which is used throughout the course. Its purpose is to introduce new ideas, emphasise
important concepts, and give a detailed explanation of some of the more difficult tasks. The Workbook coniains a number of problems and
exercises and solutions to these problems are contained in the separate Answer Book.

085012 3194 Feb'83 approx. £16.95 (+ VAT)

Marketed by
John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO19 1UD - England

® Circle No. 139
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Wego Computers Ltd

The Sequential Switching Unit for
powering up and down various

devices in the correct sequence. s s 451
£75 + VAT

BackPack — A standby power supply that fits
internally within the PET and Disk Drive. It gives
at least |5 minutes to close the system down in

an orderly fashion. £140 + VAT i\""”“q

The Card Reader is now available
with an optical read head, which can The TNW 1000 — an output only
also read punch cards. addressable serial interface IEEE to
from £650 + VAT RS232C.£110 + VAT

Wego Computers Ltd
22a High Street Caterham. Surrey CR35UA
z erham 49235 Telex 933660 WEGO-G

® Circle No. 141

Somewhere handy to put your

4 The Willis Mini-Disk file is the idea you hoped sormeone would

l lSks come up with. A handsome virtually indestructible file which
holds your valuable programs and data files neatly filed and
indexed ready for immediate use.

Disks are stored in 10 sections, each with an ingenious lift
mechanism, which enables you to fan display them five at a time,
using only the thumb and forefinger.

The file holds fifty 5/%" Mini Disks and you’ll wonder how you
ever did without it.

Just one of the iterns from the Willis Catalogue.

To order please use coupon. By taking advantage of this cash
with order offer, you are saving £5.55 on the normal price.
*Virtually indestructible with smart cream plastic base and tinted
polycarbonate lid. *Lockable for security and easily transportable
with carrying handles. *Each disk neatly filed even if box is not

" Just £35.00

| To: Willis Computer Supplies Ltd., FREEPOST, PO Box 10, Southmilt Road, Bishop’s Stortford
| Herts CM23 tBR. Telephone: Bishop's Stortford (0279) 506491.
Please send . _Mini Disk File(s) at £35.00 plus £2.00 p&p and your colour catalogue.

I Name
| Address . - -

I _PostCode__ -

| I enclose my cheque/PO for £ or debit my Access or Barclaycard.
|CardNumberlIIIlIIIIIIIIIII]
| Signature

_ | “1 mb Computer suppjlc:a15/83

@ Circle No. 140
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Ty 741585 4% | 748197 744
74 SERIES 741586 16p | 7615221 35 ntgg:g }%:
7406 18p | 14L5% 22p | 7415240 58p | 7405663  100p
7407 18p 741592 20p | 7415241 S6p | 7415670 120p
7418 18 744593 22p | 7415242 S8p | 7405882 300p
1417 185 | 7aLsss  aop | 7415243 s6p | 7a(Sess  300p
7428 wl’ 741596 50p | 7415244 65p
74121 zs: 7415107 20p | 7415245 70p
b &0 | 1als108 71 | 7418251 30p | HEETIE
74159 Yoo | 7aL5112  20p | 7415253 30p | 74500 30p
74182 7415113 20p | 7415257 30p | 74502 30p
74184 Sv 74LS114 2p | 7415258 74504 30p
741854  sop | J4$12 25p | 7415259 56p | 74505 60p
P | 7415123 M4p | 74L5260 22p | 74S08 60p
74LS SERIES 7415124 0p | 7415266 74510 40p
76800 e 74151256 24p | 745273 56p | 24511 50p
bove=yt e | 75128 280 | 7415279 30p | 74520 40p
700802 A 19 7415132 34p | 7415280 100, | 74530 40p
40800 122 | 788133 2z6p | 74l5283 74532 70p
TS 128 | 14is136 25p | 7415293 a0p | 74837 60p
740505 1 P 7415138 27p | 7415295 s0p | 74574 75p
i 1;9 74LS139 27p | 7415208 74585 450p
iees 13 | 2aLs128 70p | 7413298 180p | 74586 180p
ST 135 | 7418147 100p | 7415323 180p | 745112 90p
ARl uv 7415148 T8p | 7415324 180p | 745113 90p
744812 ul’ 745141 40p | 7415348 p | 745114 0p
g 1o | 205103 40p | 7415352  6Qp | 745124 100p
Jaters 150 | 1ats104 80p | 7415383  60p | 745132  110p
74815 S20 | J4L5155  30p | 74LS356  ss0p | 745133 60p
40820 1o | 1as15 p | 7415363  140p | 745138 120p
740521 139 7aLs157 26p | 7415364  140p | 745133  120p
240822 ‘3: 7415158 Wp | 74L5365  30p | 745157 2500
CATCDE 125 | 7aLs160 p | 7415367 30p | 745163  300p
Jatesy 132 | 14181 p | 7415368  30p | 745174 Z50p
4L328 4 49 7418182 36p | 7418373 55p | 745175 320p
T4l 139 7415163 38p | 7415374 56p | 745188 1509
7e0532 139 7415164 40p | 7415375 70p | 745188 150p
240833 1‘: 7415165 P | 74LS377 J0p | 745194 320p
240837 1ah [ 74Ls186  60p| 7aL5378  45p | 745200
740838 H .P 7415170 70p | 74LS3% 45p | 745201 320p
JeL543 ”: 7415173 S8p | 7415393 45p | 745225 510p
741547 2 74LS174 40p | 741539 90p 745241 P
e | 1asms 40p | 7415399 180p | 745260 70p
Jatssy o | 1as 90p | 7415345  100p | 745261 300p
40885 145 | 7415183 120p | 7aLss40  9Op | 745262  Bbup
e 180 | 15190 38p | 7405541 800 | 745287  225p
At 1” 7415191 36p | 7415610 €19 | 745288 150p
Jeere 1'0 74LS192 36p | 745640 100p | 745373 400p
G "P 7415193 38p | 7aLS641  100p | 745374 00p
740583 3? 74LS194  3Bp | 7aS642  100p | 745474  e00p
40285 dop | 245195 35p | 7415643  100p 745671  620p
7403687  aony | 7415196 45p |74lSces  100p [ 745573 9000
VOLTAGE REGULATORS
FIXED PLASTIC
1A tve -ve LM309K 140p 78HOSKC 550p
5V 7805 40p 7905 45p [ M317K 325p 78GUIC 200p
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
5V 100mA 78L0530p 79L0550p 78540 225p LM305AH 250p
12V 100mA 78L12 30p 79L12 50p
78HGKC 600p

15V 100mA 78L1530p 79L1550p

060

MICRO COMPUTER
OFFICIAL DEALER
BBC Model A £299 Model B £399
Model A to Model’B upgrade kit £50
Fitting charge £15

Full Range of Connectors in stock
Please phone for availability: send s.a.e. for BBC leaflet.

COMPUTER COMPONENTS

2101 2L 120p
1802CE 650p 21078 500p
2650A £12 21A 300p
6502 350p 21142 100p
6502A 500p 2147 450p
6800 228p 40273 300p
6802 250p 4116 15 120p
68B09 £12 4116 20 100p
6809 850p 41183 500p
6809E £12 41184 450p
68809 £12 4164.2 £6
8035 350p 4816AP3  280p
8039 £3 5101 210p
5080A 250p 8116P 3 420p
8085A 450p 6810 120p
INS8060 €11 7489 180p
TMS9980  £20 745189 225p
28 £24 745201 350p
éaoA 230p 4164-2 400p

sa 3z
e gu ROM & PROM
8088 18 745188 26
TMS9995  £12 745287 3zzs';
SUPPORT 745288 226p
745387 350p
DEVICES 74547 650p
3242 BOOp | 745473 650p
3245 450p 745474 T
6520 280p | 745670 650p
6522 310p | 748571 650p
6532 560p [ 745573 900p
6551 650p
6821 00p
68821 2200
6840 375p 2708 250p
68840 650p 2716 250p
50 M0p | 2664 £12
68B50 280p | 2618 250p
6852 Op 2532 375p
6854 €7 | 27323 700p
6876 500p 273235 600p
8154 950p 273245 375p
g}gg gggv 2716 350 £5
P
e o 2732 350 600
8212 110p
3215 100p BAUD RATE
i z‘ggs GEMERATORS
8228 220p COMB116 £7
B243 280p 74MC14411675p
8250 850p | 47028 750p
8251 250p
8253 390p
8255 250p
8256 £36
8257 £a AY 3 1015P 300p
8259 £4 AY 5 1013P 300p
8271 £36 IM6402 450p
8279 440p TR1602 300p
8284 3s0p | COMSB0Y7  300p
8288 £11 .
o
Z80APIO  280p | SMHzUHE 375p
Z80CTC  250p | 8MHzUWF  450p
ZBOACTC  280p
ZBOADART  700p
Z80ADMA €10
ZBOAS10.0 /2 €9 ADSS8CJ 7750
Z80S10/1/2 €9 ADS61J £20
5 AM25510  350p
AM26LS2521 £2
WA 400p AM26LS32 125p

COMB116 €8 | 24570MHz 280p
DAC80 £28 | 5.068MHz  150p
DMB8131  275p | 35795MHz 100p
DP8304 250p | 3686MHz 300p
0S8831 140p | 400MH:z = 150p
DS8832 250p 4 194MHz  200p
058633 225p | 443MHz  110p
DS8835 200p | S00MHz  175p
DS8836 150p | 6 OMHz 150p
LF13201  450p | 6144MHz  150p
MC1488 s5p | 70MHz 150p
MC1489 s5p | 7168MHz  175p
MC14411  675p | B86MMz  175p
MC3486  500p | 1000MHz 175p
MC3418  950p | 107MHz  150p
MC3446 300p 12 00MHz  150p
MC3480 850p 14 318MHz  150p
MC3486  500p | 1600MHz 200p
MC3487 300p 18 00MHz  200p
MC4024 325p 18 432MHz 150p
MC4044 325p | 19968MHz 150p
MMS8174  800p | 20 000MHz 200p
ULN2003A 75p | 24MHz
ULN2004A 75p | 26 630MHz 150p
75107 90p | 27 145MHz 200p
75110 90p 38 667MHz  175p
75112 160p | 4800MHz 175p
7511415  160p | 555MHz  400p
75150P 120p | '16MHz  300p
o182 LRl i vBOARD)
7536163 150p ENCODER
738, e | Avs2at6 7000
75491/2 e5p | 74c922 420p
81LS95/96  8op | 74C923 450p
81L597/98  80p
8726 28 120p
gggSSG z;OP UHARACTER
e mo]: GENERATOR
ZN425E8  350p
ZN426E8  350p
ING27E8  650p
ZN428E 8 £5
CRT
CONTROLLER
comso27  g1e | FDI7N £20
COMs037 €18 | FD1791 £22
S 793634 eg | FD1793 £23
59927 gig | FOI%S £28
6545 asop | FOI797 £28
6845 ss0 | WD1681 £15
6365 fag | WD2143  550p
6847 esop | 8271 £36
9365 £60
TMS3918  £60
thoses Pl TELETEXT
DECODER IC
SAAS020  600p
4864 RAMS for Hi SAA5030 £9
Res available 5041 £16
e
32 768kHz  100p
100kHz 250p
200kHz  280p | ek
1 OMHz 290p 21F SOCKETS
1008MHz 2750 | 24pin 600p
18432MHz 210p | 28 pin 800p
2 00MHMz 225p 40 pin £10

OW PROFILE DIL SOCKETS
TEXAS

8 pin 9p 18pin 16p 24 pin 24p
14 pin 10p 20 pin 18p 28pin 26p
16 pin  11p 22 pin 22p 40pin 30p

8 pin 25p 18 pin 50p 24 pin
14 pin  35p 20 pin 60p 28 pin 80p
16 pin 40p 22 pin 65p 40 pin 100p

SOFTY Il INTELLIGENT PROGRAMMER
The complete micro processor development
system for Engineers and Hobbyists. You can
develop programs, 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 || complete with PSU, TV Lead
and Romulator lead £169.

£%

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.

PRINTERS _

SEIKOSHA GP 100A 80
cols 30CPS Full ASCIl &
Graphics 10" Wide
Paper Now only £175 +
£6.00 carr. Ask for
details on GP250A.

CONNECTOR SYSTEMS
JUMPER LEADS
24" cable with 25 way D Conn.
Male 550p Femaie 800p
24 Cable with DIP Headers

l4pin  16pn  24pin  40pin
Single 145p  165p 240p 380p
Doutle 210p 230p 345p 540p
Cable with Sockets

20way 26way 34way d4Oway
Single 24 185p 210p 270p 300p
Double 18°290p 385p 400p 540p

Ang. Recep- Edge

St.Pin Pin  ticles Conn.

10 way 90p 90p 85p  200p
20 way 145p 160p 125p 240p
26 way 175p 130p 150p 300p
34 way 200p 215p 180p  380p
40 wa 220p 230p 130p 550p
S0 way 235p 280p 200p 600p

AMPHENOL CONNECTORS

36 way plug/socket £5.50
24 way plug/socket £6.50

Avallable in IDC or Solder version

Plug !oc!e(

DIN 41617 21 way 180p 180p
DIN41617 31 way 200p 200p
DIN 41612 2x32 way
Straght pins 290p 330p
2 x 32 way Ang. pin 325p 400p
2 x 32 way wire wrap 325p 375p
3 x 32 way St. pins. 250p 400p
3 x 32 way Angled pins 350p >
IDC Connector A+8 475p
IDC Connector A +C = 525p
2x 32 way U Connector = £16
{please specity a+bor a¥cl
MIN D CONNECTORS
MALE
No. of ways 9 15 25 7
Salder 95p 135p 1680p 250p
Angled 180p 230p 210p 425p
FEMALE
Salder 110p 160p 210p 350p
Angled 175p 240p 275p 500p
Hood 100p 100p 100p 130p
(Top or Side Entry)
EDGE CONNECTORS
0.1” 0.156
2x18 way —_ 140p
2x22 way 200p 250p
2x23 way 200p =
2x25 way 225p 300p
1243 way 260p =
2x43 way 395p —
1x77 way 700p —

DIP HEADERS

14pin 16pin 24pin 40pin
Solder type 40p 50p £1 £2
10C type 120p 140p £2 £225

RIBBON CABLE {Grey)

Price/meter

26 way 120p
34 way 180p
40 way 180p
50 way 330p
24 way 115p 64 way 370p

DIL SWITCHES

4 way 70p
6 way BOp

8 way 90p
10 way 100p

SPECIAL OFFER

1-24 25-99
2114-200nS  80p 75p
2716 (+5V) 250p 225p
2532 350p 335p
4116-2 80p 75p
4164-2 450p 435p
8116P-3 350p 335p

MONITORS

HI RES GREEN SCREEN
ANTIGLARE 12 £99 + £6
Carr

BMC 14’ COLOUR £240 +
£8.Carr

MICROTIMER
6502 Based Programmable clock timer with
* 224 switching times/week cycle
* 24 hour 7 day timer :
* 4 independent switch outputs directly interfacing to thyristor/
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 £57.00.

~

~

r

DRAGON
32K

*32K RAM *Colour

*HI-LO Res Graphics *SOUND
*Real Time Clock *PRINTER PORT
Phone for availability

£173 + £4.00 Carr.

UV ERASERS

UVIB up to 6 Eproms £47.50
UV140 up to 14 Eproms

£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.

Tecuxovaric Lo
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NWIO IED
SHOPS AT: 17BURNLEY ROAD, LONDON NW10

(Tel: 01-452 1500, 01-450 6597
305 EDGWARE ROAD,

52

elex: 922800)
LONDON W2

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT,

Orders from Government Depts. & Colleges etc

poy

Detailed Price | ist on request
stock items are normatly by return of post

p&p 21 Cost)
welcome

| _A.

® Circle No. 142

PRACTICAL COMPUTING January 1983



WHEN IT COMES
TO MICROCOMPUTER
SOFTWARE

E WROTE

H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

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

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

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

Get full service \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.

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

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

I.ifeboal# sociates

World's forem are source

l PO Box 125, London WC2H LU or call 01-836 9028
{0 Please send me a free lifeboat catalogue.
Name

| Title
Company

| ;‘\ddres? B

|

| Postcode

Copyright © 1981, by Lifeboat Associates.
| R i - |

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 Tel |212) 860-0300 Telex 640693 |LBSOFT NYK} TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bidg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-390) Telex 2423296 {LBJTYO) 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
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We choose the ACT Sirius 1

So if you want to plan a system, install a system,
develop an existing system or just want to know more
about Management Information Systems — speak to
Applied Micros and find out why we choose the ACT
SIRIUS | to give you the full service.

... and we make it our business to know just what the
best options are in the micro jungle.

We specialise in Management Information Systems for
large organisations offering a complete and comprehensive
service to financial and business managers.

@ We will identify the hardware and

software options
@ We will design and develop systems to meet
your needs
@ We will train you and your staff
@ And we back you up by giving
ongoing support
With a customer base that reads like the Times Top 1000,
you can be sure that our systems specialists speak your
language, no matter what the industry.

Applied Micros _

Applied Micros Limited, The Genesis Centre,
Birchwood Science Park, Warrington.
Tel: (0925) 819939

[SIRUS is the registered trade mark of Applied Computer Technlques (Holdings} p.1.¢.)

54

Applied Micros also offer the following technologies and
products.: dBASE I, MicroModeller, SuperCalc, Multiplan
Wordstar . . . Networking, Communications, Hard Disks
We are also a PULSAR SOFTWARE CENTRE.

Cut out and post this coupon if you want to find out how
your organisation can benefit from our experience in
Management Information Systems.

Name -

Position a -

Name of Company S
Address

Tel. No. =

@ Circle No. 144
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programmable graphics for around £260*

The Seikosha GP100A has been
around long enough now to establish
itself as a low cost, good quality,
reliable graphics printer.

It has now been joined by the
GP250X which has been developed
to be the printer with the best cost/
performance characteristics available.

The standard features give you a
printer which enables you to
enhance your computer output. The
Serial and Centronics parallel output
ports enable all computers to be
interfaced to the printer with ease.
Full service support is provided by

FEATURES INCLUDE:
® 128 characters, with decenders

; 64 user ;jefir;ble charact; in
RAM (384 bytes).

® Programmed printing (80 bytes
of memory) for storing your own
print sequences.

@ Dot addressable graphics with
repetitive graphics data printing.

® Double width and/or double

@ Intermixed printing on a line.

@ Print speed 50 characters
per second.

® RS - 232C Serial and
Centronics parallel interfaces.

@ Selectable no. of line feed per
LF command.

@ Paper empty_function and buzzerj

@ Selectable space between
characters.

DRG Business Machines' nationwide helght character prlntmg._ O_Self test routlng "
distributor network.
Telephone the number below and we’'ll tell you where your nearest
distributor is located.
See the remarkable Seikosha GP250X in action.

BUSINESS (Peripherals & Supplies Division) 13/14 Lynx Crescent, Winterstoke Road,
Weston-super-Mare, BS24 9DN. Tel: (0934) 416392.

MACHINES THE INEST WORLDWIDE SUPPORTED NATIONWIDE.

® Circle No. 145 ‘ DRG (UK) Ltd, Reg No. 22419 England.
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The Portable Electronic
Officeishere at last

Ask Midlectron about the Epson HX-20, and It runs professional software too. Like word
you'll soon see it's not just another advanced processing and sales forecasting packages. So busy
calculator. salesmen, engineers and managers can take

advantage of real business computing —anywhere.

It's got a printer, cassette storage, and a unique
virtual LCD screen built in. Plus a full-size typewriter The amazing HX-20 is available off the shelf from
keyboard. Yet it actually fits into any briefcase. Midlectron. At a price that’'s even more amazing.

The Briefcase Computer for £486

oEEEwSs 4 eE— @4 2 TE———
—— s w=— & w———
o Sp - ae
- e @w S
e s v S .
- Em—— _— -
- T E— — -
- C— -
L e _ -

MIDLECTRON

Computer Systems and Terminals
Southern Sales Office: Balfour House, 390-398 High Road,

Midlectron House, Nottingham Road, Belper, Derby DE5 1JQ.
liford, Essex. Telephone: 01-514 1188

< Telephone: Belper (077 382)6811 Telex: 377879
iz (] Y
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= —7 T —
S APPLES'qm DEMONSTRATIONS

PETS ] & » AT YOUR PLACE
o Apple Il — 48K Computer.
%00“‘ Apple Il — 128K Computer.

CBM 4016 — 16K 12" Screen 40 Col. Com- \v/\'/ﬁﬁg Monitors — Colour and Black &
puter. Disk Drives. We are able to demon-
‘?321 4032 — 32K 12" Screen 40 Col. Com- /S\ilentyfi)e Prin;%r oy . ol orTiale DU e

i _ N ; Il Apple related products available. Please systems at your site in
Sgr 28 UL SN LD (AR call for prices. our mobile demon-
CBM 4040 — 340K Twin Floppy Disl’; Drive. ;gggz‘atum m(;)D to 4
CBM 4022 — 80 Col. 65cps Tractor Printer. o
CBM 8032 — 32K 80 Col. 12" Screen Com- PRINTERS Just phone for an

puter. Epson MX80OFT — 80/132 Col. Friction/ appointment anytime.
CBM 8096 — 96K 80 Col. 12" Screen Com- Tractor.

puter. Auto Bi-Directional. 9x9 Head True
CBM 8050 — 1 Meg. Twin Floppy Disk Descenders.

Drive. Ricch RP1600 — 164 Col. 60cps Daisy
CBM 8422 — 22 Meg. Winchester Disk Printer.

Drive. Scripta— 17c¢ps Daisy Printer at low prices.
Please phone for latest prices. We will quote for any type or make of printer
We offer some of the best deals around! available.
VIC20 — Computer. Works with Word-processing Sales Ledger
our colour TV. Payroll Purchase Ledger
1C1530 — Cassette Unit. Incomplete Records Record Keeping
VIC1540 — Single Floppy Disk Book-keepi Financial Packages

Drive. Invoicing Time Recording
VIC1515 — Printer. Stock Control Silicon Office

iRy it B | E DAVINCI
ut 3
Lwolrif:e computer. New acces- N EW DRAGON - § COMPUTER
iorescomro el heame. 3l | COMPUTER Seimessoo 18
2 J
~gr.Jhop

MULTI-USER, ~ MULTI- SHOP

Nine colours, 32K, full size keyboard, full 16BIT MICRO
BOOKS expansion capabiliies £199.50 inc VAT. e %3
65 High Street,

oIMTMMO r>=-0OmMoyv

FUL

Full range of computer books

NUter Sho

available from Beginners Guides Edgware, Middx.

to Advanced Machine Code Pro- ACCESSORIES meTEReenE . HAB 70D.

gramming. All types of accessories and stationery supplied. Open Mon-Fri 9.00-5.30

2’ N D HA N D Floppy Disks Stationery Sat 9.30-5.00
Storage Boxes Continuous Labels Telephone: 01-952 0526

We have a constant changing Printer Ribbons Daisy Wheels - _
range of 2'nd hand and ex-demo Tractor Feeds Auto Sheet Feeders | sARCLAYCARD
equipment at considerabie Cassettes Dust Covers hz-
savings. ) Maintenance Installation & Training e !

® Circle No. 148

Now You Can Back-Up Your Protected Software

COPY 1l PLUS

The Ultimate Utility for the Apple® I

Versatile Back-up Visicalc and all your Visis, PFS and Comprehensive Includes all the file handling
PFS Report, . .. and many, many more and DOS utilities you will ever
need
change booting program
Fast Only 45 seconds for Fast Copy copy or remove DOS
— Less than 3 minutes for Bit Copy verify and compare files for differences
analyse disks with the nibble editor
check disk drives

Easy to Use Menu driven for ease of use. Full

instructions on backing up dozens of Best Value
popular programs. —_—

All this at a price which makes Copy Il Plus
better value than ever

Send cash with order, or quote your Access or Diners Card to:

17 Wigmore Street Amazing Value at
o wiar R ) £35 + VAT

Dealer Enquiries Welcome

Why Pay More ?

Current Copy Il Plus Owners: Send your original disk with £15 + VAT for an update to Version 4

® Circle No. 147
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PORTABLE
ACOUSTIC
COUPLERS

Typical Applications

@® Networking computers

@ Linking to electronic mail system (Euronet)

® Converting microcomputer to Viewdata (Prestel)
receiver

Key Features

® Snap-fit acoustic link between standard telephone
handset and terminal equipment @ Low cost @ Slimline
design @ Lightweight and compact @ Specially designed
acoustic chambers need no rubber seals

PAC-M1: This acoustic modem provides a link between
telephone line and Serial Data socket of a microcomputer,
thus allowing conversion into a Prestel receiver and
facilities for transfer of telesoftware programmes.

£135 + VAT, P&P.

PAC-M2: Specifically for fully interactive data
communication at 300/300 Baud rate, this acoustic modem
is designed for networking computers and for electronic
mail system. It operates in an originate mode to the CCITT
V21 standard and connects Serial Data via an RS232
socket. £135 + VAT, P&P.

PAC-1: Provides an acoustic link between standard
telephone handset and all types of Prestel and private
Viewdata terminals, TV sets and adaptors. Powered by a
single PP3 battery, this acoustic coupler allows Viewdata
equipment to be used in office or home without a fixed BT
socket. £85 + VAT, P&P.

Technical Approval
All products meet the British Telecom Technical Guide for
acoustic coupling.

Software Available for:

PET Series, Apple, BBC Micro and
many others.

O.E.Limited, Industrial Estate,
Appleby-in-Westmorland,
Cumbria CA16 6HX.

Tel. (0930) 51909. Telex 64157.

PLEASE SEND MORE DETAILS OF THE PORTABLE
ACOUSTIC COUPLERS. PAC-1 [] PAC-M1 [] PAC-M2 []
(tick as required)

NAME . . I
COMPANY .

ADDRESS . ... ... ... ...

. REGISTERED REFERRAL CENTRE

FOR THE BBC PROJECT

BEEBUG =

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 10,000

10,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORT
FOR THE BBC MICRO. BEEBUG MAGAZINE — NOW 36 PAGES — DEVOTED EX-
CLUSIVELY TO THE BBC MICRO.

Programs — Hints & Tips - Major Articles — News — Reviews — Commentary.
PLUS members discount scheme with National Retailers. PLUS members Software
Library — a growing range of software from around £3.50 per cassette. 10
Magazines a year. First issue April 1982. Reprints of all issues available to
members.

April Issue: Program Features: 3D Noughts and Crosses, Moon Lander, Ellipse and
3D Surface. Plus artictes on Upgrading to Model. B, Making Sounds and Operating
System Calls.

May Issue. Program Features: Careers, Bomber, Chords and Spiral. Plus articles on
Graphics, Writing grames Programs and Using the Assembler.

June Issue. Program Features: Mazetrap, Mini Text Editor, Polygon: Plus articles on
upgrading The User Port, TV set and Monitor review, Graphics part 1l. More
Assembler Hints, Structuring in BBC Basic, Plus BBC Bugs.

July/August Issue. Program Features: Beeb Invaders Patchwork Programming
Screen Dump, Plus Teletext articles using the mode, BBC Cassette, Bugs Fix, Soft-
ware Review, using the User Port, more on Structuring in Basic, Using User Defined
Keys, Input Function and many Hints & Tips.

September Issue. Games Programs: Higher/Lower and Hangman, plus String
Search Program, Articles on Debugging Programs, a safe verify, new user guide, Er-
rata, Creating and Moving Multicoloured Characters, Logic on the Beeb, Ideas on
Colouring and Shading, Acorns ROM replacement charge, plus much more.
October Issue. Program Features: Alien Attack, Calender Generator, Union Jack,

and Memory Display Utility. Plus articles on Debugging, Improving Key Detection.

Acorn Press Release on O.S. 1.2 and Issue Il Basic, The Tube and Second Processor

Options, a New Series for Less Experienced Users and Software Reviews.
MEMBERS SOFTWARE LIBRARY +

GAMES 1. STARFIRE {32k). GAMES 2. MOONLANDER (16k), 3D NOUGHTS AND CROSSES.
GAMES 3. SHAPE MATCH (16k), MINDBENDER {16k). GAMES 4. MAGIC EEL {32k).

Send £1.00 & SAE for Sample. Make cheques to BEEBUG and

Membership: UK £4.90 for six months send to;
£8.90 for one year BEEBUG Dept. 374 Wandsworth Rd

Dverseas one year only: London SW3 4TE

Europe £15.00 Middle East £18.00
Americas & Atrica £20.00
Other Countries £22.00

Editorial Material to PD Box 50,
St Albans, Herts, AL1 1AR

® Circle No. 215

ENTGUARD

_.Acoustic
iy Covers

TYPES OF
PRINTERS
WORD PROCESSORS : TELEX : TELEPHONE HOODS
Inc. Qume; Diablo; Ricoh; Anadex; Xerox; N.E.C.:
Commodore; Centronics; N.C.R.; Epson; Phillips etc.
Dot Matrix; Daisywheel; Tractor or sheet feed.

Our acoustic covers reduce noise by as much as 90%
Manufactured in metal from top quality materials to
ensure complete customer satisfaction.

Phone or send for d(_atails to

UENTGUARD LTD.

UNIT 12, HIGH VIEW AVENUE, KEYWORTH, NOTTS NG12 5EL
Telephone: (06077) 5856 Telex: 341819

® Circle No. 149 ® Circle No. 216
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NOW in Birmingham — the centre of industrial Britain . ..

- < :
a ' ' Home computing '
Small business systems™

Bingley Hall, Birmingham.
April 28-30, 1983

Sponsored i
oy m and S EUTER

This exhibition is the ideal showcase for companies
who need to demonstrate their products to the fast
expanding market for home and personal
computers, small business systems and associated
software. When you consider that the markets for
personal computers are regional and that
Birmingham has a developing computer awareness
with a great deal of computer expertise in the area,
you'll appreciate the need for The Midland
Computer Fair. The public has already
demonstrated its appreciation of The Computer
Fair in London by sheer volume of numbers. \We
know the success will continue in Birmingham. -

Personal computers are part of everyday life. )

Make Sure Your Computer Products And Services
Are Seen At The Midland Computer Fair.

For the full story contact the Exhibitions Manager, k)
The Midland Computer. Fair, IPC Exhibitions Ltd, !

Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ. P e ) -

_____________ el 2 ssvee oe we ¥
| Please contact me with further information about exhibiting at THE I
| The Midland Computer Fair. M -dl nd |
I Name ’ a |

Position in Company : ‘ amp_uter

| Company a’r :-.E I
l Address Tel |
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A
The®
from

C: commodore

TEC

[5/c /)

PEGASUS % SMITH-CORONA
ACCOUNTS ﬁ//é[g /| DAISY WHEEL =

SALES, PURCHASE & PRINTERS £

NOMINAL LEDGERS 7

INVOICING & \usr? .

STOCK CONTROL ‘E Leeds Ofhee

WORD PROCESSING /.l-

SUPERSCRIPT (CBM)|

FOR ADV% PRICE
&DEMONSTRATION

Northern Address: 6 WIGTON GROVE,
VISICALC f—' LEEDSr LS17 7555Tel :(0532)688397

FINANCIAL PLANNING \

s Py T ARE

DATA MANAGEMENT

BRAL o 4 01263 7341
-

WORDSTAR (TRANSTEC) T+ va;l
SELECT (SIRIUS 1) )

|
Post to CHROMASONIC Business Systems,
48 Junction Road, Archway, LONDON N19 5RD

VA N S
ESSr— Please send me further details about your
l business systems. | am particularly interested in:

l NAME .. ... B . . .

POSITION:

',

TERMS OF BUSINESS: Please add 15% VAT to all prices. Delivery charged at Cost. POST YOUR
Prices valid for cover date of this magazine. Access and Barclaycard orders welcome. COUPON NOWI

@ Circle No. 151
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eliable hardware alone

yday’'s micro-computers are extremeley efficient
1siness machines with large information storage
ipabilities and amazing computing speeds.
awever, the quality of the output is only as good as
e software input. With a Toshiba T-200 micro-
gmputer not only will you have a high quality

mputer but also you will have a range of software
/ailable to you that will meet virtually any business
2ed from single and double entry book-keeping,
voicing, wages and salaries, inventories. Both in our
~n highly efficient Toshiba business BASIC and in the
ealth of software available with CP/M.*

le

IS I I I S
Office Internatlonal

International House
Windmill Road, Sunbury

The T-200 has yet more trumps in its hand. It's well
styled, manufactured by one of the worlds most
substantial technology operations with a heavy R and
D committment and a proven success in the home,
office and industry.

When you buy a Toshiba T-200 you also get the finest
back-up from the largest business equipment retailer
in Europe with our own 120 outlets throughout the UK.
So wherever you are back-up and help is not far away.

* CP/M is the trademark of Digital Research Inc.

Toshiba micro computer
T-200 from £ 2400,~

Middlesex, TW 16 7HR

Tel: Sunbury 85666
Send for more details today.

I Name

Address

TDSHIBA

.« « iN touch with tomorrow

PRACTICAL COMPUTING January 1983
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G with it!

COBOL, FORTRAN, PASCAL & other complexities of the past
...forget them!

Design and write your own systems in ENGLISH with

DYNATECH’S
PROGRAM GENERATORS

Professionals can increase their output tenfold and complete novices can learn how to write
professional programs in minutes using C.O.R.P.* and Codewriter* - now selling worldwide.

What are the benefits?

l

" &
@ Save time...up to 90% @ Improves efficiency @ Provides information, faster,,@cb R

@® Any member of staff.can operate them . @ o s
'b
® User modifiable programs can be compiled for high speed operation / & ¢ & Vs
. K
Save your business pounds and pounds. ,,& 5\1\,““’ / Il
Seminars are held in London and other major cities throughout the year. P

We have Program Generators available now for Apple i1, 111%, CP/M*, CBM Pet*,

Sirius® and Osborne™ - with more to come.
*Registered Trade Marks.

DYNATECH MICROSOFTWARE LTD ff

Summerfield House, Vale, Guernsey, Channel Islands O3] Z
Telephone: 0481 45934 Telex: 4191130 7

62
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If you are puzzled by the lack of
good application software for CP/M micros;
then puzzle no longer. - Ask about

«~ GANG OF FOUR

MAILFLOW

Automatic Mailshot system
works with DATAFLOW to
produce individually
addressed letters to selected
addressees at a rate of 200
per hour. Allows you to send
out more mailshots, at lower
cost, with better response.
Special price £75.

MINIMODEL

Financial Modelling system
for CP/M: Very easy to use:
Flexible report layouts:
consolidation: can handle
large models simply and
gracticially. Designed by

usiness consultants for
use by real businessmen.
R.R.P. £299.

“J \We are exclusive distributors for UK
of SERENDIPITY SYSTEMS

DATAFLOW

The easy-to-use, fast and
flexible Database manage-
ment and information
retrieval package for CP/M
systems. If you can file it
manually; then you can file
it faster and better with
DATAFLOW. R.R.P. £99.95

packages for Apple & CP/M,;
of MAGSAM index sequential

access routines for
CBASIC

and IFO-Information

File Organiser - the best
data base package available

for use with Apple.

BILLFLOW

Client Billing for
''Professional’’ business -
Accountant, Consultant,
Engineer, Surveyor:
Invoicing, Sales Ledger,
Work-in-progress, Analysis
Contribution by Fee-earner:
With Nominal
complete system from Time

edger forms

Sheet to Balance Sheet.
R.R.P. £375.

Also ask about; Inter-Stat, Advanced Maths and Video Message packages for Apple
Ask for leaflet on; Serendipity Ledgers and Stock Control for CP/M
All CP/M packages NOW AVAILABLE for APPLE Hl

GREAT NORTHERN oo soicstimies

16 Town Street, Horsforth, Leeds LS18 4RJ. Telephone [0532] 589980

® Circle No. 155

CITY MICROSYSTEMS LIMITED

65 LONDON WALL, LONDON EC2M 5TU
01-588 7272

%glﬁll-ls [ | TELEVIDEO BRITISH

MICRO

-

L ey

Stand alone and Multi-User, Multi Task, Multi
Processor systems.
Televideo reliability with complete expandability one
to sixteen users.

m{m

The NEW generation Microcomputer
IMb disc capacity 128K RAM.
CP/M.80 compatibility available.

MIMI 802 now available 700K disc
drives. CP/M operating system.
Computer & monitor £1,440 + VAT.

Complete business accounting systems from £2,400. Word processors from £2,400.

Programme Packages for most applications.

ADVICE, TRAINING AND MAINTENANCE

ALL YOUR COMPUTER REQUIREMENTS READILY AVAILABLE IN THE CENTRE OF THE CITY — LONDON EC2
VISITORS TO OUR OFFICES MOST WELCOME.

® Circle No. 154
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MEANS PERFORMANCE

NQsCOM

MEANS SOWTIONS

NASCOM have come a long
way since their acquisition by
Lucas. With the knowledge of
over 30,000 units already in
the field you can buy with
confidence from NASCOM.

PRODUCTS:

We have kits, built and tested
boards, and our fully assembled
and tested NASCOM 3 system
with a full choice of configuration
either cassette or disc based.
Alternative operating systems
include NAS DOS and CP/M.

Nascom introduce a
newsletter. Send SAE for
registration form.

NEW SOFTWARE

Nas Dos

Nas Cal (Financial Modeller)  £70.00
Manor (Data Base Manager) £50.00
Corplan {Business Modeller) £59.95

CP/M

Calcstar (Financial Modeller) £150.00
Wordstar {Word Processor) £250.00
FMS 81 (Data Base Manager) £325.00

FMS 82 (Enhancement to
FMS81) £325.00
Finas {Six module fully integrated
accounts programsuite} £1249.00

Ali prices are shown
exclusive of P&P and
VAT and are subject to
change without notice.

nas/com micro ', \:21
: O 17

l To Lucas Logic Ltd, Nascom Microcomputing Division, Wettol
Wedgnock Industrial Estate, Warwick CV34 5PZ, England.

4 Name ...

Please send: Dealership Details []
Literature (]

Position.........
Establishment.......

NEW HARDWARE
AVC (HiRes colour graphics) £185.00
AVC (80 colx24lines—CP/M) £185.00
Singledisc (Complete0.75Mb
system) £599.00
Dualdisc {Complete
1.5Mb system) £949.00

Nas Case £64.95

Card Frame (For use with
Nas Case) £49.50

Printer 1 (GP100A)} £215.00
NEW FIRMWARE

Pascal {Compiler included) £75.00
Poly Sys4 £35.00

Full Dealer List (] Prog. Book Form [] I
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B outhorized :tockut:

semicomps

NORTHERN|
Semicomps Northern Ltd.
East Bowmont Street,
Kelso, Roxburghshire. Tel: (0573) 24366

Eley Electronics, 100/104 Beatrice Road,
{off Fosse Road North), Leicester. Tel: 0533 871522 .

MID-SHIRE'S COMPUTER CENTRE

68 Nantwich Road, Crewe, Cheshire.
Tel: (0270) 211086

[ MICROCOMPUTER SYSTEMS FOR

HOME BUSINESS & SPECIAL APPLICATIONS [Pg
18 Station Road, Lower Parkstone,

Pooole, Dorset BH14 BUB. PARKSTONE
LTeI: Parkstone (0202) 746555 ELEmICBJ

m”@m @ [B @ mmg Amateur radio C.B. radio
\ Electronics Computers
372-374 George Street, Aberdeen.
Telephone: 0224 633385

9 East Street, Colne,

Nr. Huntingdon, Cambs.
Tel: Ramsey {0487) 840710
Contact Paul Jephcott

SRS MICROSYSTEMS
v 94 The Parade, Watford, Herts.
‘ Tel: 0923 26602

OFF

Records

357 DERBY ROAD, NOTTINGHAM NG7 2DZ
TELEPHONE: 0602 781742 — Contact: Vernon Skitt
80 BRISTOL STREET, BIRMINGHAM 5
TELEPHONE: 021-622 6436 — Contact: Roger Watson

58 Battersea Rise,
Clapham Junction,
London SW11 1HH
Tel: 01-223 7730

DYAD Develonments

SPECIALISTS IN COLOUR GRAPHIC SYSTEMS

‘The Priory, Great Milton, Oxford OX9 7PB.
Telephone: Great Milton (08446) 729

Dealer Enquiries Welcome
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In the heart of the Nascom country
. lies Business & Leisure

We specialise in talloring systems to your specific
S X 2% requirements,

Business&Letswre 16 The Square. Keniiworth, CV8 1EB.
Micralomputers Tel: Kenitworth {0926) 512127

Llandaff Radio & Television

24/26 High Street, Llandaff, CARDIFF
Telephone: 0222 563760

Contact: G. Marshall

Stationstraat,
6241 CL,
Bunde (L),
Netherlands.

MAAS COMPUTER CONSULTANTS Tel: 043 641147

l‘.L}HD for ﬂﬁl(ﬂm

systems & software

13 High Strcet W#QAU’TZD

MICRO-PRINT LTD

59 Church Street, Stoke-on-Trent, ST4 1DQ.
Tel:(0782)48348

Newburn Electronics

Ballycarry Co. Antrim.
Whitehead 78330

Crystal Computers
& Components Ltd.

209 Union Street, TORQUAY TQ14AF

Telephone: 0803 22699 Contact: D. Skinner
c The Computer Centre,
Watford, Limited
‘ ‘ ‘ 150 High Street, Watford, Herts.

Tel: 0923 50123740601

Electrovalue Ltd.
28 St. Judes Road, Englefield Green

Egham, SURREY TW20 OHB
Telephone: 0784 33603 Contact: D.A. Longland

E.V. Computing Ltd.

700 Burnage Lane, Burnage, MANCHESTER M19 INA
Telephone: 061-431 4866

Contact: Bob Hyde

®.Circle No. 156
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WHILE THE ARGUMENT about whether
““pseudo 16-bit’’ machines like the Sirius 1
and IBM PC are actually better than
ordinary eight-bit Z-80 machines, or if they
are not actually worse, one or two companies
have already taken the next leap forward to
16/32-bit machines. The Fortune 32:16 is the
first of these to become generally available.
The Sage II, Corvus Concept and Alpha
Micro AM-1000 are the other leading con-
tenders hot on Fortune’s heels.

The Fortune 32:16 is called that because it
uses the Motorola 68000 microprocessor,
which offers a 16-bit data bus instead of
eight-bit, and 32-bit internal registers instead
of 16. Data transfer rate is 19,200 bits per
second. This gives it capabilities which are
more generally associated with minicom-
puters, and in fact the Fortune will support
up to ‘16 intelligent work stations, but at a
microcomputer price.

However, the main point of the Fortune is
not that it is technologically more advanced
than most micros now available or announc-
ed. It is designed to be an ultra-smart and
user-friendly piece of business equipment.
Typical buyers will more likely be impressed
by the colour and styling than what is inside
it.

There are three units in the system. First
there is a fluted, oblong box containing the
operating system, main memory and two
floppy-disc drives — or one floppy plus a
mini-Winchester. Second there is a separate

colour monitor. Third there is a detached
keyboard which is virtually a copy of Wang’s
better-known Word Processor keyboard.
The keys are all round-edged and finished in
elegant grey and white. The system is surpris-
ingly compact, with the main unit being only
56Smm. by 353mm. in size, and less than
150mm. deep. It leaves lots of room to work
on the average desk top.

Up to 80Mbyte on disc

The main processor comes with 128K
main memory, expandable up to 1Mbyte.
Each floppy disc provides 720K of additional
storage. The mini-Winchester hard disc can
be 5, 10 or 20Mbyte, with the maximum con-
figuration of four hard discs providing
80Mbyte. The System S we reviewed features
one floppy and one 5Mbyte hard disc, along
with a standard IMbyte of RAM. As a
result, we never came across the Out of
Memory error message.

The keyboard has the standard QWERTY
layout, with a 15-key numeric keypad on the
right, and a cursor-control pad of nine keys
in between. There are 16 programmable
function keys across the top, arranged as

tiltable VDU, which can be changed for a | four groups of four. Then there are a few ex-

tra dedicated system keys, including Help,

making 99 keys in all. A coiled cable links the,

keyboard to the front of the main processor.

The VDU is a non-glare green-screen 12in.
monitor with adjustable brightness. It offers
vertical tilt from +15° to -5°, and 90°
horizontal swivel. The screen display is 80

_characters by 25 lines, with each character

being made up on‘a nine-by-20 dot matrix.
There are 128 standard characters, 256 op-
tional characters — to give a range of inter-
national ones — 13 characters for word pro-
cessing and 15 graphics symbols. It supports
overstrike, underline, double underline,
reverse video, blink and highlight. With a
colour monitor you can have 16-colour
graphics with high-resolution mixed text and
graphics.

The availability of software is often a pro-
blem with new machines, but since the
system’s launch in the U.S. in November a
number of packages have been available.
The most important are improved versions
— supersets — of Wang’s word-processing
software, which are called For:Word and
For:Word Plus, and the electronic spread-
sheet program Multiplan. These will cater
for most of the needs of the typical user con-
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32:16

figuration — a business executive plus

secretary.

Fortune Systems has adapted some other
popular micro packages for the Fortune, and
some unusual ones like Troff typesetting and
EQN multilevel maths programs usually
available only on larger computers. Frank
Burgess Associates is currently converting its
respected U.K. financial system programs,
written for minicomputers, to run on the
Fortune. Most packages are in the £250 to
£500 price range, about one-third of the price
of the minicomputer versions.

The operating system is Unix, which was
originally developed as a research tool for the
Digital Equipment Corporation PDP-11
minicomputer at Western & Bell
Laboratories, for use by professional pro-
gammers. It supports SMC Business Basic,
with other languages including Pascal,
Cobol, Fortan and C either implemented or
planned. On the basic Fortune system it is
supplied in a single-user version. There is
also a multi-user version for local network-
ing, which supports the Xerox Ethernet
network.

Unix was specially adapted for the For-
tune 32:16 at a reported cost of about £1 |
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Some so-called 16-bit micros have disappointed
their users. Una Sheehan discovers if scepticism is
still in order for this 32/16-bitter.

million. Most of this was spent on construc-
ting a user-friendly ‘‘shell”’ around the con-
ventional operating core, and improving file
protection, to make the system easy to
operate by non-specialist staff and occa-
sional users. It includes a hierarchical
manager/user password protection system,
and occupies from about 64K to 100K of
memory.

SMC Business Basic is compatible with

" Basic IV. Additionally, Fortune’s literature

says a set of ““filters’’ have been developed
which automatically translate applications
written in some other Basic dialects into the
Fortune’s Basic. Filters are said to be
available for Applesoft, TRS-80 Basic,
Microsoft Basic and CBasic. We were not
able to test these claims. A CP/M emulator is
planned.

The system supplied for review by Fortune
Systems and Text 100 was the System 5 ver-
sion with several applications programs
loaded on the hard disc. These included
For:Word and Multiplan, as well as the
system-training program and the Unix
system utilities. We also confess to trying the
games supplied — to
the system, of course.

gain familiarity with

With no loading to do, the system was easy-
to switch on and use straight away. A global |

menu laid out in a grid of mini-menus shows

all the system’s facilities at a glance. Reading

the top row from top left, they are divided
into:

Business Fuctions — for business programs
handling general ledgers, purchase orders,
etc.

Professional Tools — which include Muiti-
Pian on this system, graphics and space
for other applications

Electronic Office Tools — ‘including
For:Word word processing, records
processing, automated calendar, and
room for other choices.

The bottom row, reading from left, has
menus for

Communications — for iocal network and
dial-up links

Training/Education — which has sections on

{continued on next page)
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(continued from previous page)

topic introduction, a self-introduction by

the system, as well as a training program

and other education software including
some games and System Tools which

| makes Unix tools available, as well as
various languages, dictionaries and |
facilities to add new programs.

Each of the mini-menus on this main
global menu has a final choice called
Additional Choices where more options can
be added on to the system. This illustrates the
system’s commitment to expandability and
user choice, and as a first impression of the
system’s capacities, gives users a feeling of
getting an instant knowledge of the system
they are about to use. Programs loaded on to
that particular machine are highlighted on its
global menu. This overall initial view to the
user is where that £1 million shell adapting
Unix for business use really shows it was well
spent.

To date, Fortune Systems is the only
company that has spent this kind of money
adapting Unix for use by the relatively
unskilled. Though this operating system has
been around for several years, its poor user
interface and lack of help for the user did not
initially endear it to a general market. But
Microsoft’s version, Xenix, has helped it
catch on, and nearly 300-odd applications
programs are listed in a recent software
catalogue produced by a Unix user group.
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FORTUNE 32:16

| |Specification

Microprocessor: Motorola 68000; 32-bit
data and address registers; 24-bit
memory-address bus; 16-bit data bus;
16Mbyte linear address space

Operating system: Unix

Memory: 256K to 1Mbyte RAM; 4K to
16K ROM

Disc storage: one to four 5.25in. floppy
discs with 800K formatted; one to
four 5.25in. hard discs with 5, 10 or
20Mbyte; one to four 8in. discs;
maximum total 80Mbyte

Keyboard: detached QWERTY with 99
keys, including cursor controls,
numeric keypad, system keys and 16
function keys

Display: 12in. green-screen
monochrome with 80 characters by
25 lines; optional colour monitor with
16 colours and 132 columns by 60
lines

Ports: RS-232C and floppy-disc
controller

Optional I/O ports: two or four RS-232C;
one or two IEEE-488 or Centronics

parallel ports; Ethernet controller; bit-

mapped graphics video controller,
Winchester hard-disc controllers

Dimensions: height x depth x width in
mm.: monitor 327 x 348 x 312;
keyboard 56 x 160 x 566; processor
147 x 353 x 566.

Weight: monitor 12 Ib. keyboard 6 ib,
processor 30 |b.

For:Word features

Document management

Create, edit, copy, delete, rename,
archive, history and statistics, print
request, index libraries, menu by-pass,
Unix directories for file names
Printing

Left/right/centre justification,
proportional spacing, soft and hard
hyphenation, pagination, repagination,
headers and footers, page numbering,
fixed space, printer support, summary
Text editing

COMMAND KEYS: Return, Indent,
Page, Centre, Format, Note, Search,
Replace, Copy, Move, Command,
Super/Subscript, Goto, Cancel,
Execute, Insert, Delete, Cursor
up/down/left/right, Next Screen,
Previous Screen, Help. Underline,
Double underline, Overstrike, Boid,
Glossary, Tab and Decimal Tab, Search
Backwards, Global Formats

CURSOR-MOTION MODES: by line,
word, sentence, paragraph, page

GOTO: beginning/end of document,
page number, top/bottom of page,
right/left margin, next/previous page,
bookmark, header/footer/work page.

Reread a page, copy and move between
documents, file update, global search
and replace

For:Word Plus offers many further
facilities including Wang and IBM
Series 6 communications, multiple print
queues, multi-column and windowing,
artwork space reservation, dispiay of
control codes, maths and sorts.
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BUSINESS APPLICATIONS PROFESSIONAL TOOLS | OFFICE AUTOMATION TOOLS

P1 Multiplan
F% Color Graphics

Bl Business Systems
B2 Business Surveys
B3 Business Graphics
B4 P4

PS
P6

BS
B6

COMUNICATIONS

C1 Async

€2 Bisync

€3 Local Network
NA/SDLC

(]

Fortune Sestess

Enter Sel et o Corp, (415)535-844

& Press (RETURN):

TRAINING AND EDUCATION

Tl Topic Introduction
Amuseeents

T3 Operator Training

T4 C.A.1. Training

% Desonstrations

E1 FOR:HORD .

£2 Record Processing
E3 Automated Calendar
E4

ES
£b

SYSTEM TOOLS

51 System Utilities
52 Systes Managesent
53 Languages

S4 IDOL ]

S5 Product Maintenance
56

Press (HELP) For Assistance

The menu-driven front end, part of Fortune’s £1 million Unix adaptation for the 32:16,
shows the system’s facilities in an easy-to-understand way.

Using the global menu the user can select
the facility rieeded and be transferred into a
single menu opening that program. For
example, the word-processing program has a
menu that records when a document has last
been used, how many keystrokes it has
stored and how long the user spent working
on that document. ‘Also it records the date
when the document was revised or printed.
This helps the user keep track of system use
which would be particularly helpful in any
business, but especially a typing pool or
agency.

At each step the system is well signposted |
with menus so the user will not be easily lost.
To get into Unix, the main menu is cancelled
“+ + UNIX”* and then a code-word “‘root”’
is typed in, and the skilled user can proceed.
To get out of Unix, all you have to do is type
in “‘ + + menu”’, and, you are brought back to
the main global menu. The System Tools
section allow the average user access to Unix
facilities in menu-format data processing.

The Training/Education section has two
particularly interesting choices: Topic
Introduction and Training. They represent
two of the three levels of self explanation and
help provided by Fortune’s 32:16. Topic
Introduction is a ““this is what it is’* feature
which has information on all programs
currently on the systen. For example, the
For:Word overview has two purposes — to
provide information about this progam and
operational facilities with the 32:16. Not
only does it show you the information but it
also examines the user on his grasp of each
concept before it moves on.

The section on introducing word-
processing concepts is succinct and
enlightening: ““word processing is a method
of producing documents electronically on
computerised equipment’’. The Training
program builds on the user’s knowledge
provided by Topic Introduction and helps
with procedural familiarity.

The third level of help provided to the user
is the Help functionactivated by a dedicated,
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labelled Help key. This is divided into major
sections — one for each screen selection —
and subsection of each of the major sections.
For example, when activated it comes up on
a screen saying ‘“Here’s Help; note file
contents on screen’’ which can be explained
in a subsection on the next screen as you
proceed through Help: “When you list file
contents on screen, you'll see the file on
screen exactly as it looks”. The Help
function explains all features on the system
and does not disrupt procedures the user is

i engaged in. Error messages provided by the

system are pretty reasonable, and the system
also sounds an alarm ‘‘beep”’ to signal them
to the user.

Anyone familiar with Wang systems will
quickly be able to use the Fortune’s full
word-processing program. The For:Word
package on the 32:16 has a row of dedicated
keys on the top of the keyboard for
frequently used functions like Centering,
Search/Replace, Copy — for copying text
within text as well as copying text to another
document — and Move — for moving copy
within a document and between documents.
However, the Merge function is provided
only with the more advanced. For:Word Plus
package, along with sorting and a maths
facility.

Insert and Delete, two most commonly
used word-processing functions, are
assigned special keys, along with Next Screen
and Previous Screen, nearer to the well-
designed and spaced cursor-control keys, to
the right of the regular QWERTY keyboard.

The Cancel and Help functions also have
dedicated keys on the right-hand side of the
keyboard. The keyboard is pleasant to use
and not too ‘‘springy’’ to the touch.

Fortune is particularly proud of the
documentation provided with the system,
where screens are reproduced in the manuals
and are easy to recognise and follow
accordingly. This is a particularly useful
feature as many of even the best-designed

systems are poorly documented and oftenlet |

users down at this point. Documentation is
also available for programming languages,
for Unix itself, communications and
graphics as well as the system and the
popular programs.

The Fortune 32:16 offers two standard
1/0 controllers plus 10 slots. Fivé of these
are for memory expansion in 128K or
256K increments. Five are for' optional
controllers, with a versatility that includes
three types of RS-232C controller,
IEEE-448, parallel printer-interface con:
troller, etc. The ports can be asssigned
very neatly from the keyboard, using a
graphics screen display.

Dedicated processor

The intelligent controller has its own
Z-80B and buffer memory and is capable
of supporting industry protocols such as
278073780, HSAP, 327x and HDLC/
SDLC. The standard bit-mapped graphics
display controller has its own 64K
memory and provides 640-by-480 resolu-
tion and 800-by-480 high resolution for
monochrome. The optional colour card
contains a second MC-68000, provides a
choice of 16 colours from a palette of 512
and offers resolution up to 1,024 by
1,024.

Up to 16 work stations can be sup-
ported, and Fortune says that up to eight
can be run for word processing without
any degradation of performance. Each
work station has its own Z-80 processor
with 64K of RAM built in.

This represents excellent versatility, and
should allow the Fortune to be configured
to meet most communications and control
requirements. On power-up, the Fortune
goes through a self-diagnostic routine and
automatically configures itself to the
system in use. Again, user-friendliness

-overlays the technology of the system.

Conclusions

® The Fortune 32:16 is an advanced,
sophisticated microcomputer which offers
considerably more power and versatility
than its eight/16-bit rivals.

® It is very expandable. With up to
1Mbyte of RAM and 80Mbyte of hard-
disc storage, and with up to 16 work sta-
tions it could well replace a minicomputer
for most office purposes. ;
@ It has been designed as a piece of of-
fice equipment, looks smart and does not
take up much space.

® It is much more user-friendly than the
average computer.

® The word-processing package is far
superior to that expected on microcom-
puters, and as good as or better than ihe
standards set by dedicated word pro-
cessors. It can also be used with other
system tools.

® It is very reasonably priced at about
£4,000 for an average small system with
applications programs. For a multi-user
set-up with four work stations costing
around £10,000 it becomes extremely
cheap.
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HAYDEN BOOKS

SOFTWARE GOURMET GUIDE & COOKBOOK SERIES FOR 6502,
Z80, 8080, AND 6800 PROGRAMMERS

Essenuial guides designed 1o 1ake BASIC language programmers into the realm of machine language programming. "The complex chip
instruction sets are clearly and carefully explained. Descriptions of the fundamenial etements of cach CPU. including the program
counter, index registers. stack pointer, memory. and status flags. stress the creative advantages and programming power of each chip.
General purpose subroutines, input “output processing. floating point routines are discussed in depth, Each volume contains appendixes
with the imstruction set miemonics and machine codes, octal to hexidecimal conversion table, and ASCII character set.

08101 6277X Febh'83 approx. £10.70
08104 62761 Febh'83 approx, £13.90
08104 6208X Feb'83 approx. £10.70
08104 62818 Feb'83 approx. £10.70

approx. 250pp
approx. 250pp
approx. 250pg
approx. 250pp

6502 Software Gourmet Guide & Cookbook
Z80 Software Gourmet Guide & Cookbook
8080 Software Gourmet Guide & Cookbook
6800 Software Gourmet Guide & Cookbook

INTRODUCTION TO
COMPUTER ANIMATION
by N. Wadsworth

Now you can produce amazing compuier
graphics - even if vou can’t draw a straight
line. Learn how to draw lines and shapes,
make graphs. draw pictures. and even do
antmation. Popular microcomputers such
as the Apple [, Radio Shack’s TRS-80and
the Commodore PET. are capable of
producing low-resolution graphics. Now
vou can use low-resolution graphics to
improve the presentation and impact of
almost anything you want your micro-
computer 10 do. It can be used o animate
games or data. clarify educational ma-
terials. ov just plain entertain.

Feb’83 approx. 120pp
0 8104 6279 6 approx. £8.20

CREATE WORD PUZZLES
WITH YOUR MICRO-
COMPUTER

by E.E. Mau.

A handy guide that enables home com-
puter users 1o create their own acrostics.
cryplograms, word-finds. quote-falls, fill-
ins, and other word pussles. There are 17
BASIC Programs for producing 25 pusstes
- cither blank pussles with answer keys or
printouts fotlowing puszle magazine for-
mat.

Feb’83

0 8101 6251 6

approx. 180pp
approx. £12.35

CODES, CIPHERS AND
COMPUTERS:

An Introduction to Information
Security

by B. Bosworth

In addition to describing the fundamentals
of secret commumication. the book pro-
vides an  understanding  of computer
sccurity through computer eryptography.
It details and illustrates traditional cryp-
lography techniques  developed  before
computers and discusses more  recent
concepts for the highest levels of informa-
tion and data security, such as the NBS
Data Encryption Standard and the Public
Key Cryptosystem.
Nov’82

08104 51490

approx. 348pp
approx. £10.30

THE 8086 /8088 PRIMER
An Introduction to their Architecture,
System Design, and Programming,
2nd Edition

by S.P. Morse

Written by the man responsible for the
design of the 8086 microprocessor. this
revised edition has been updated to provide
novices and professionals alike with a
thorough introduction to Intel’s 8086 and
8088 microprocessors.

Sept’82

08104 6255 9

Hayden Books available from all good Bookshops and Computer Stores —

or from John Wiley & Sons Lid.

A complete list of all [ayden Books and Software is available on request.

Marketed by

John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO19 TUD - England

BASIC COMPUTER
PROGRAMS FOR
BUSINESS Volume 2
by C.D. Sternberg

Designed for small businesses, micro-
computer entreprencurs. and independent
consultants, this book provides an in-
valuable variety of aplication programs
that will make your micvocomputer pay for
itscH as soon as it enters vour office.
Includes over 70 complete programs tha
can be used on a daily basis for critical
facets of a business operation.  Fach
program can be casily modificd 10 meet
vour business’s specific needs.

Oct’82
08104 5178 6

{paper only) 384pp
£11.50

® Circle No. 157
70 PRACTICAL COMPUTING January 1983



eV] e\ ——

FORTH is described as a ‘‘threaded inter-
pretive language’” and it is the native
language of the Jupiter Ace. ‘“Threaded”’,
because small fundamental subroutines can
be strung together to make more complex
ones, these can in turn be strung together. At
the final level, a complete Forth program—
or to be precise the complete application,
Forth programmers write applications not
programs -— is just another of these
subroutines. In Forth, these subroutines are
called words.

Forth is above all else a language ideal for
control. It was.originally developed by an
astronomer, and fittingly first came to fame
when it was used to control the cameras used
in the shooting of the realistic space-action
scenes in the film Star Wars.

The advantages of Forth, and therefore of
the Jupiter Ace, are advantages that would
only really appeal to the more sophisticated
programmer. The type of computer user
who is contemplating learning machine code
will be attracted towards Forth. Forth is
compact, a feature that is important in the
Ace, because there is only 3K of user RAM.
Most other micros have access to much
larger memories, where compactness is not
SO important.

Forth is fast, working at up to 80 percent
of machine-code speed. Combine this with
the 3.25MHz processor speed of the Jupiter
Ace and you have a very fast micro. Educa-
tionalists and teachers will like the Jupiter
Ace because Forth is a structured language.
However, I am not confident that it is an
ideal language for a young beginner to learn
as the concepts are fairly difficult. Maybe I
have been prejudiced by years of Basic.

The real reason why 1 would not advise
Forth to be thrust upon novices.is that pro-
grams written in the language are so
unreadable. Because each individual pro-
grammer defines his or her own words,
higher-level words — that is, words using
other words previously written by the pro-
grammer — are fairly meaningless. Forth
programmers are no better than Basic pro-
grammers when it comes to leaving mean-
ingful comment statements in their software.

Experienced Forth programmers tend to
develop individual vocabularies of their
own, frequently used, simple words. They
fall into the habit of using these in a throw-
away manner, just as if they were kernal
words — the kernal being the fundemental
set of words contained in the Ace’s ROM.
This is not a bad thing; however, trying to
read someone else’s Basic program is dif-
ficult enough, when reading someone else’s
Forth program even the words used will be
meaningless. Maybe this is why Gary Kildall,
founder of Digital Research, recently

The rear showing the Z-80 bus section and video-output lines reserved for colour.
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JUPITER

Bill Bennett analyses the attributes of the Ace.

n|

described Forth as a ‘“write-only language

This illegibility is not so marked on the
Jupiter Ace, because when a word is listed it
is broken upinto lines and indented to show
the structure. Words incorrectly entered or
containing bugs can be edited easily using the
helpful editor contained within the system.
The amended word is then placed on the top
of the word list. The original version of that
word remains where it was before.

Any other word lying between the two
definitions of the same word and containing |
that word will refer to the version lower
down the dictionary than itself. This could l
lead to confusion. The Ace rather cleverly
gets around this logical conundrum with the
inclusion of a Redefine word which deletes )
the latter copy of a word, having replaced the
earlier version with the latter.

This last feature is of special interest
because the cassette-based Forths for other ’
micros lack this facility. Another advantage
the Ace has over these implementations is

I

that the stack is not likely to overflow and
crash the system. Readers familiar with
Forth will be interested to know that the
Create or Builds structure has been replaced

by Definer.
The cassette-based operating system is in-
teresting. Rather than opt for the Screen
(continued on next page)

Specification

Processor: Z-80A

Speed: 3.25MHz

Memory: 8K ROM

3K RAM

Keyboard: small QWERTY moving keys

Display: memory-mapped 32 by 24
characters
chunky low-resolution
graphics 64 by 46 pixels; high
resolution achieved via
programmable characters 256 by 192

Sound: internal speaker, accessed by
Beep word

Language: Forth

Cassette: named tape files, 1,500 baud,
works with most tape recorders.
Verify command

Quartz timer: four-byte integral timer

Expansion port: allows connection of
extra memory and control of other
devices

Dimensions: 35 by 215 by 190mm.

Manufacturer: Jupiter Cantab, 22
Foxhollow, Bar Hill, Cambridge CB3
8EP
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(continued on previous page) 1
technique of storing Forth applications, the
Ace allows the user to Save all the user- l
defined words in the vocabulary. A Verify
command allows the user to check that
which has been Saved.

Physically the Ace is similar to the ZX-80;
with a Spectrum-like keyboard. I found that
keys did not always register when pressed, so
each character has to be read as it is entered.
The redr of the of the Ace has two holes cut
into it. The first is the, Z-80 bus section,
which is similar to that of the ZX-81, except
that the lines are all jumbled up. Another
hole on the rear reveals the video-output
lines. This will be used later to expand the
system to allow colour graphics. )

One of the particular uses of the Forth
language is in the area of computer control
This is easily done using the main output
port. Examples are given in the manual in the
final chapter. This ability makes the Ace ari
ideal tool for electronics enthusiasts.

Conclusions

@ The Jupiter Ace is an excellent training
device, teaching computer users a different
language

@ It is certainly one of the most interesting |
developments in the flourishing home-
computer field.

® As a tool for control it is a réal winner dnd
as a games machine it is fast, but as a real |
computer the keyboard and small memory let
it down. At £89 it was never intended as a -
business machine. m Words incorrectly entered or containing bugs can be edited easily on the Ace.

‘CFACC’
{Pronounced ‘seefack’)

THE BEST ACCOUNTS PROGRAMME ON THE MARKET’" — £1500

{Can be tailored to your own requirements)

— MAIN MENU -
7. ADDRESS PROGRAMME 16. BANK RECONCILIATION C-FI
. . 2. SALES INVOICES 17. PURCHASE LEDGER -riow
Separate 3. PURCHASE INVOICES 18. SALES LEDGER cash flow
Pavioll 4. STOCK CONTROL 19. END OF MONTH PROCEDURE © . ¥,
y 5. ORDER CONTROL 20. VAT STATEMENTS forecasting
£250 6. PAYROLL 21. MANAGEMENT FINANCIAL REPORTS <
Estimati 7. PAYMENTS MADE 22. PROFIT & LOSS ACCOUNT Cy
B stimating 8. PAYMENTS RECEIVED 33. EAI};IATNCEASSHS%%_TS \3,
.9. CREDITORS 4. CAPITAL
rogrammes 10. DEBTORS 25. DEPENDING ON VERSION Qg’
on 11. SUPPLIER STATEMENTS 26. DISK DmECTom(E:s ] e \)9"
icati 12. CUSTOMER STATEMENTS 27. ALTER INCORRECT. FILE ENTR
Application 13. AGENTS STATEMENTS 28. PRINT LEDGER CODES » £210
14. PRINT CUSTOMER INDEX 29. PRINT STOCK LIST
15. PRINT SUPPLIER INDEX 30. FINISH USING 'CFACC’

1: The Programme resides totally ‘’in core’’ leaving BOTH DISKS FREE for files and enabling disks to be changed during use.

2. Every Programme Issued is *’"PERSONALISED’’ with your Company’s details. Our ‘' After Sales Service'’ is positive, giving you constant access
to the Author of ““CFACC’’ — We arrange Nationwide hardware support.

3. You need only enter invoices and payments in and out and ‘"CFACC’’ will produce all the DATA for the MENU Programmes (it will ask the user
for any other, information it needs).

20. Full Random Access to any record in any file — No Limit on Record Lengths.

22. All sections of the Programme and files are fully integrated. .

23. Some Programmes on the market claim to be easy to use with no need for a manual (BUT TO THE LAYMAN THEY SIMPLY ARE NOT).
’CFACC” really is USER ORIENTATED — WE ARE PREPARED TO LET YOU PROVE THIS FOR YOUR SELF. MONEY REFUNDED IN FULL IF YOU
CAN SHOW US A BETTER MICROCOMPUTER ACCOUNTS PROGRAMME WITHIN 7 DAYS OF USE.

24. The PRICE makes ‘“CFACC’’ the best VALUE FOR MONEY on the Market. B

26. All Equipment is fully tested by us prior to installation — Normal Guarantees on all Equipment Service Contracts available — Finance and
Leasing can be arrangeg’.

27. DELIVERY and INSTALLATION FREE within UK.

28. We have examples of other Accounts Programmes on the market which you are welcome to try, and compare them with ""CFACC’’.
31. ““CFACC’* will run on any CP/M Micro with a true 64K.

32. Special versions available with ‘Back Order Files’, Job Cost Files, Raw Finished Stock Files for manufacturers, Client Account Files with time
allocation for Service Industries.

33. We also stock other Software such as Supercalc, Datastar, various languages, Supersort etc.

Computers For All Ltd, Stratford on Avon (0789) 840064

Ring For Our Information Folder which will also tell vou the questions to ask the Others.

® Circle No. 158
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{ hether your interests lie in

s ’ \ ;business, educational, scientific,
control or games applications,

this system provides a possibility for

expansion which is unparalleled in any

other machine available at present, com-

ments Paul Beverley in the July 1982

edition of Personal Computer World.

The BBC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewriter ‘feel’

You can connect directly* to cassette re-
corder, domestic television, video monitor.
disc dnives, printers (dot matrix and daisy
wheel) and paddles. Interfaces include
RS423, inter-operable with RS232C equip-
ment, and Centronics. There is an 8-bit
user port and 1IMHz buffered extension bus
for a direct link to Prestel and Teletext
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and printers. '

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
LISP) and to word processing software.

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 64K of RAM will double processing
speed; a Z80 extension will make it fully
CP/M** compatible.

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The govermnment has
recommended it for use in both primary
and secondary schools. The BBC Computer
Literacy Project includes two series of
television programmes on the use and
applications of computers.

There are two versions of the computer.
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM.

For technical specification and order form,
send stamped addressed envelope to P.O.
Box 7, London W3 6XJ and for details of

= o I your nearest stockist ring 01-200 0200.

BI‘ I‘ I‘ ’_ BBC Model B Microcomputers are Please'send me by courier________ BBC
| available for immediate despatch Model B Microcomputer(s) at £399
|

|
by courier to your door. including VAT and delivery. l’
| If you would like to take advantage Cheqlie enclosedfor€___________ |
| ofour special delivery offer just fill in ?:ay:;:;?clsoli(;\glrg?computer System |
| this coupon, but remember this qnly ACCESS B BARCLAYCARD |
| applies to the Modgl B, and only in
the UK. Any other items have to be R I RN I |
| ordered on the standard order form s |
| orfrom a BBC Computer Stockist. N‘gne ===
ame
| BBC Microcomputer System Offer Address |
| c/oVector Marketing ! i — — 1
| Dennington Estate = - X
| Wellingborough Postal Code._ = ¥
Northamptonshire NN8 2RL
e BRC Mi e _ _ CoRegNowoww _ _VATNousiwoo |
e 1C IO Computel’ ystem BBC Microcomputer System Offer, ¢/o Vector *Model A has a limited range of initerfaces but can be
| . . N upgraded to meet Model B specification.
]\NA:Q;I?;‘&' 0?;%':: %tNoral g:;ia'te, U iy **CP/M is a registered fxade lr?zicrklz?%?gltal Research..

The BBC Microcomputer 18 designed, produced and dis-
tributed in the UK by Acom Computers Limited. 7 3
® Circle No. 159
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NORTHSTAR
OLYMPIA
OSBORNE
PET

PHILIPS
SIRIUS
WANG

CLOSE!

APPLE

DATA GENERAL
DIGITAL
HEWLETT PACKARL
|.B.M.
|.C.L.

ou aimost madeit
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CHECK THESE OUTSTANDING FEATURES

VERSATILE AND HIGHLY ADAPTABLE By
using the S100 bus the Minstrel will keep up to
date with the latest developments, with over
1,000 boards available from numerous manu-
facturers covering every conceivable appli-
cation. So you know the Minstrel will not
become obsolete and that you don’t have to
rely on one manufacturer to bring you the
latest innovations.

RELIABILITY AND SERVICING Many years’
experience has enabled the Minstrel's
designers to avoid the reliability problems
encountered by many earlier systems. The
Minstrel is specially designed for easy
servicing and is outstandingly reliable.

HORIZON COMPATIBILITY The Minstrel is
compatible with the North Star Horizon, so
that Horizon software will run on the Minstrel.

SUPERLATIVE SOFTWARE We have a super-
lative range of application and system
software including CP/IM® TurboDOS® and
MINOS®

BRITISH MANUFACTURE British manu-

facture brings you the benefits of U.K.

hardware and software support, highly
competitive prices (protected from currency
fluctuations) and the assurance of readily
available spare parts.

® CP/IM Registered trade mark of Digital Research Inc.
® TurboDOS Registered trade mark of Software 2000 Inc.
® MINOS Registered trade mark of Hotel Microsystems Ltd.

=
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The New British Minstrel rron £2,455

With Wi nCheSter Drive Generous Dealer and

Local Authority Discounts

TECHNICAL Svvilalion

For more information about the
brilliant new British Minstrel com-
Standard Other puteror to find out your nearest U.K. or
System configurations European Dealer, write or telephone:

available Andrew Ward or Tony Harris
$100, @ Multi-user
5-20 Mb Winchester Drive, systems

Z80A processor, ® Multi-processor
64K RAM systems

Horizon compatible, ® 16-bit processor,
400 Kb-1.6 Mb floppies. using powerful
68000 processor.

HoTEL microsysTems LTp. 013288731

69 Loudoun Road London NW8 0DQ. Telex: 266828

it
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is a portable computer
e typewriter keyboard,
Screen, printer and micro-
ity actually builtin. A
ith a rechargeable power
t's large enough for writing
and manipulating data
nywhere, yet small enough to
briefcase.
let the size fool you. The HX-20 is
ky toy or an excuse for a calculator.
bn machine using a full extended
crosoft BASIC with 16k RAM,
andable to 32k and 32k ROM
p 64k, RS-232C and Serial
ASCII typewriter keyboard and
ible keys brings ten separate
ns to your fingertips.
elbow.
s on its own power supply for
an be easily recharged
in use, with the ability to

retain its memory in RAM even when
switched off.
Keeping you in the picture.

The LCD screen is unique — showing any
20 characters by 4 lines at a time — enabling
you to carry out word processing or data entry as
if you are using a large screen.

Print OQut. Built In.

The 24 column dot matrix impact micro-
printer offers 42 LPM in a crisp, precise
S x 7 matrix for perfect hard copies. Every time.
And you can choose from a wide range of
peripherals from bar code readers to acoustic
couplers for total capability.

Epson. Reliability through Research.

You'll find our name on a highly successful
range of computer printers. So you can be
assured of the same quality and reliability
through an extensive research programme
prior to the launch of any Epson product.

Write or call us for further details and the
name of your local stockist (because seeing
really is believing).

You'll find that the HX-20 is the most complete
portable computer you can buy. It could even
change the face of bathtime.

Which is a bad day for ducks.

Epson (UK) Limited

Dorland House 388 High Road We
Middlesex HA9 6UH

Telephone: 01-900 0466/9

Telex: 8814169
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APPLE’S VAST USER BASE has recently been |
under assault from manufacturers of look-
alike machines. The MPF-II from the
Taiwan-based Multitech ‘Corporation can
hardly be described as a look-alike in any
literal sense as it is about one-eighth the
size of the Apple II, but it does run
Applesoft Basic programs and resembles
the Apple closely when looked at through
programmers’ eyes.

The hardware is completely different.
Mounted jn a small, flat box measuring
10in. by 7in. by lin., the MPF II has a
calculator-style keyboard in a scaled-down
QWERTY layout. But beneath the
keyboard is 48K of RAM and a 6502 pro-
cessor, like the Apple. Two ROM chips
house the 16K operating system and Basic.
The circuit layout bears no resemblance to
Apple’s, so the MPF Il can in no way be
called a pirate machine.

Provision for expanding the system is
limited. The Apple II has eight 50-pin slots
mounted on the motherboard, into which
printers, video interface boards, disc con-
trollers and the whole huge range of add-
on goodies can be fitted. The MPF-II has
AC power, cassette, TV and monitor con-
nections along the back of the case. Down
the side are a ROM-cartridge slot for
Multitech-provided software, a non-
standard printer connector and a similar
connector marked RCB. The initials stand
for the remote-control box which is the
sole means of expanding the system. The
remote-control box can be used to connect
two games controllers, a Chinese character
input device, a full-size keyboard or, even-
tually, a disc drive. The MPF-II is not
plug-compatible with the Apple II.

Just like Applesoft

What the MPF-1I does provide is a soft-
ware environment which appears to be
identical to the Apple’s and a Basic which {
behaves exactly like Applesoft, Apple’s
standard floating-point Basic. Memory is
organised the same way, with two text
pages of 1K each and two 8K graphics
pages. All system addresses tried checked
out the same; the only differences appear
to be in the command-line intérpreter and
the peripheral handling parts of the
monitor. The simplest explanation for this
is that the monitor ROM is different but
the Applesoft is either the same or very
close. N

The most obvious difference is the abili-
ty the MPF-II has to accept Basic
statements as single-key commands in a
similar way to Sinclair Basic. This is done
by holding down the Shift and Control
keys simultaneously, while pressing the
appropriate key — P for print, for
example. A template which fits over the
keyboard is provided if you prefer to enter
programs this way. This is very convenient
given the calculator-like nature of the
keyboard, but statements are also accepted
typed in full in the normal Apple way, so
compatibility with Apple programs is fully |
preserved.

The other interesting feature of the
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MPF-11

With Apple I1 capability at a reduced price this Taiwanese
micro should appeal to hobbyists, says Ian Stobie.

MPF-II keyboard is the graphics character
set that can be accessed by pressing
Control-B followed by the appropriate
character. Another keyboard overlay is
provided to define these. The set is similar
to the Pet’s, with a range of partially
blocked-out rectangles for drawing block
graphics and a selection of lines, clubs,
hearts and so on.

Like the Apple the MPF-II has three
graphics modes for text, low-resolution
graphics and high-resolution graphics.
Text mode gives the user 24 lines of 40
characters in monochrome only. Cursor
control uses the familiar VTab and HTab
approach of the Apple. Low-resolution
graphics allows plotting or line drawing on
a 40-by-40 grid in 16 colours, while high-
resolution graphics uses a 280-by-192
screen in six colours.

Commands are the same as for the Ap-
ple, including the powerful Shape, Draw,
Rotate and Scale commands, allowing a
shape to be defined and stored on tape and
later read in and manipulated. The process
involved is rather laborious, but many
published Apple programs use the com-
mands, and hence should run on the MPF-
11.

The documentation that comes with the
MPF-II is not up to the Apple standard.
The Basic manual is meant to be both
tutorial and reference manual, and takes
some time to get started, rambling on in
dubious English about generalities. The
distinctive features of the MPF-II — the
keyboard graphics and single-stoke
keyword entry — where it has improved on
the Apple, are ignored. The final version

|

may correct this, but it would be worth get-
ting hold of Apple documentation if af all
possible.

Starting with a clean slate and today’s
technology the originators of the Aple II
can probably come up with something to
grab the consumer’s attention. Meanwhile
the MPF-II provides a low-cost way for
more people to join the world of Apple
software. It is not unreasonable to think
that eventually many of them will migrate
to the real thing.

Conclusions
® The MPF-II is almost identical to the
Apple from the programmer’s point of
view, but it is in no way a direct copy.
@ The very limited expansion possibilities
of the machine and its small calculator-size
keyboard make it a home machine rather
than a machine for serious use or program
development.

® Even so, the provision of a powerful
Basic like Applesoft and a good machine-
language monitor make it 4 very suitable
machine for the hobbyist or
educationalist. :
® Most cassette-based Applesoft pro-
grams should run on the machine, as well
as published listings.
® Serious users should stick to Apple’s
own products, or look at machines which
go beyond the Apple II specification like
the Basis 108 and Country Acclaim.
@ The MPF-II costs £235 and is available
in the U.K. from Flight Electronics Ltd,
Flight House, Quayside Road, Southamp-
ton, Hampshire SO2 4AD. Telephone:
(0703) 34003. o
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NINE HAIR-FINE wires, fired repeatedly
against a ribbon in shifting patterns, can
hammer out pages of text up to four times
as fast as the fastest daisywheel printer.
Recent developments have produced “‘cor-
respondence quality’’ dot-matrix printers
that rival daisies in character definition
without losing the ability to run off draft
copy at high speed. It is beginning to look
as if the days of the daisy are numbered.

Design improvements at the high end of
the market filter down the line, and many
of the cheaper dot-matrix printers, while
still falling short of correspondence quality,
have certainly cleaned up their act. The
crippled character sets that used to be
characteristic of the dot-matrix approach
now have a very old-fashioned look. The
Walters 2000 is a middle-range, medium-
priced, good-quality printer, built like a
‘tank, and just about as noisy.

Noise pollution

Our comments on noisy products in the
past have failed to abate the various forms
of acoustic pollution that roll into this
office, so perhaps our enthusiasm for the
quiet life is not shared by the various
manufacturers. And as the products sell, it
is obviously not particularly shared by the
market either. So if you can hear us above
the whine let’s drop the subject and con-
tinue the tour.

The manufacturer claims a print speed
for the Walter 2000 of 120-characters per
second but, as usual, the conditions of
testing are not defined, so the figure is a
figment. The benchmark must be based on
a single, straight-line burst because we
were only able to attain an average speed
of 84cps with our continuous-text test, a
page of solid prose.

Our speed is exactly 30 percent below
specification which, allowing for the turns
at the end of lines, is probably about right.
To put this in perspective, the Walters per-
formed over 46 percent faster than the
comparable Paper Tiger we reviewed in
July 1981, and 93 percent faster than the
fastest daisy.

Fast mover
The print-head certainly moves nippily,
but the real edge comes from intelligent
decisions about when not to move and
when hopping across columns or down
lines is going to be a faster strategy. The
unidirectional tractor feed whips paper
through pretty quickly, particularly during
blank lines. Thanks to ‘‘motion
minimalisation’’ rapid partial form feeds
hurry the paper along to the next bit of
business.

We were disappointed to find that the
physical paper transport system was not
entirely up to supporting the aspirations of

78

WALTERS 2000

Could the daisywheel be slipping into obsolescence?
After a session with this British-made dot-matrix unit
Chris Bidmead thinks that it just might.

“the software. Early trials with the kind of
vertically perforated tractor-feed paper
where you can tear off the hole-punched

‘ edges came to grief when the printer tried

| doing the job for us, and the trimmings got

{ wrapped round the platen.

Impact Data, the lively new firm
marketing the Walters, came to the rescue
with non-perforated paper of rather better
quality, and the problem never re-
appeared. The Walters is fast for a
machine of its kind, and the fact that you
cannot just bung in any old paper is a small
price to pay for the advantage.

The nine-needle print-head produces a
very readable basic character set with true
descenders. It is expandable through soft-
ware to double size, and contractable to
130 characters per line in the usual way.
The typeface produced as a result of con-
traction is still pleasantly legible, making
this option a very useful way of printing
out assembler listings that normally

require full-width 13in. paper.

Internal PROMSs give thé Walters a
helpful personality. As well as providing
auto-bidirectional printing, the resident
software skips the paper over perfora-
tions, aligns figures around the decimal
point, underlines and boldfaces, and

offers a choice of whether over-long lines
are to be truncated or wrapped.
Unfortunately this built-in intelligence
does not extend to being able to set left-
hand margins. If you are working from
inside a word processor this will be taken
care of by software in the host machine,
but we missed being able to print assembler
listings with a good margin for binding.
The full character set includes Pet-like
graphics, accessible by setting the high bit,
or alternatively by bracketing values inside
the ASCII Shift In and Shift Out
characters. ASCII 23H produces the £ sign
instead of the #, which will be good news
for the British business community. Com-
puter buffs who find the hash character
indispensible will have to down-line the
pattern into the Walters. Up to 10
characters can be programmed like this
and stored until the power is switched off.
Designing the characters and translating
them into language the Walters
understands needs some thought, but once
that is done the loading process is as easy as
printing. The short assembler listing
shown here adds a ! symbol to the
character set. New additions are identified
with lower-case letters in the lead-in string

— ““a”’ inthis example — and recalled with,

The hardware is robust, but beware — it can hand out brutal treatment too.
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before printing.
into your printer
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Chris Bidmead, 22

bdos

1stfn
esc

equ 5
equ 5
equ ibh
start: 1d h1,pattern
call lststr

o
pattern:db esc, 'a’

db 01000008
db 00000018
db 11110008
db 0000010B
db 00001008
db 060010008
db 0010101B
db 0101000B
db 00000118
db 100110(B
db 0000001B

jpreceded by esc and
db '$’
1ststr: 1d a, (hD)
inc hl
cp'y
ret z
push hl
call st
pop hl
jr lststr
1st: id ¢, lstfn
id e,a
call bdos
nop! nop! nop
ret

end start

NB: compile with MB0 and run as a .COM program

Or change the JP 0 exit and link
routine.

July 87

ycp/m entry point
;cp/m list device function
;ascii escape character

1qet the address of our picture
jand send it to the printer

hack to cp/m command line
jcharacter programming lead-in

scolumn 1 of the pattern
scolumn 2 etc

sin fact this is a mirror-

; image of the character laid
3y on its side, with the B's at
3 the bottom.

an identifier ('b', 'c’, eto)
smarks end of string for lststr

;get next char
sbump the pointer
send of string?

31f so, back to main
jsave the pointer

jrestore the pointer
jround again

scp/m list function

jneeds the char in e

jcall cp/m

sgive the usart a breather
sand go back for more

FEEEEERE R R R
WALTERS, version 0.2: Demonstration of how to set up #
special characters on the Walters 2000 ¥

¥

W K e A e K

FEREERREEARE AR R REE B HE AR HEE R HE R IR EREE TR EEE X4

1up to nine other characters can be blocked cut here, each
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an escape sequence that uses the upper-
case equivalent. So to print the { sign as we
have designed it you would send Esc ¢“A’’
to the printer.

As an extension of this idea the Walters
2000 has a dot-graphics mode that allows
up to seven of the print-head needles to be
addressed directly. The manual gives an
example in Basic of how this can be done,
and very ugly it is too. The defining bytes
have to be translated into decimal and then
sent down the LList pipe wrapped in the
old Chr$ envelope. The natural expression
of these bit-pattern values is binary, and
any ordinary assembler is happy to accept
them like that, with a B tagged on to the
end to define the base as 2. If you need to
do programming of this kind it is well
worth while learning the necessary simple
assembly language. ASC.COM comes free
with CP/M.

Uneven margins

Close inspection of the listing as printed
shows that the vertical alignment is rather
more ragged than we are used to seeing on
a properly adjusted dot-matrix printer. In
many applications this will not be impor-
tant, and users will probably be happy to
accept the speed of the printer as an
adequate trade-off against precision of
alignment.

In the RS-232 version we tested,
transmission speed rate can be set to match
the full range from 50baud to 19,200baud.
Handshaking can be hard, through DTR
on line 20 or soft XOn/XOff. It is a pity
that ETX/ACK handshaking is not sup-
ported. Although generally passing out of
fashion it is very simple to implement at
the computer end and does not need con-
tinuous monitoring of the TX line.

One very nice design touch is the ease of
conversion from RS-232 to Centronics or
IEEE. The interface is a small printed-
circuit board about the size of a cigarette
packet, and changing over from one proto-
colto another is just a matter of pulling out
one board and plugging in another.

Conclusions

@ For a machine of its price the Walters
2000 is remarkable nippy. Be sceptical
about the 120cps in the real world —.
manufacturers generally parade ideal
figures which are hard to match in
practice.

©® The polyurethane case gives the printer a
good solid feel, and the internal
mechanism seems to be built to take plenty
of punishment.

@ Paper handling at speed can be a touch
brutal and good-quality paper is essential.
@ The ribbon is a standard Diablo dot-
matrix type, easily second-sourced.

@ The documentation is clearly written
and well laid out. Surprisingly for a new
product, it seems to be accurate too.

® Made and supported in the UK. —
High Wycombe, to be precise — the
Walters 2000 seems good value at around
£400. M|
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PUZZLE IT OUT WITH

Jigoaus

16K, 32K or 64K Tape loading Unique RAM Pack
RAM packs — Interface giving of 32K allows
plug on module constant output plug in of your
giving memory levels to your ZX, current 16K pack
expansion on regardless of input to give total of
your ZX system. levels from your 48K of memory.

tape cassette.

ALL PRICES ARE INCLUSIVE OF VAT, POSTAGE AND PACKING. ALSO INCLUDES
FULL YEAR'S GUARANTEE ON ALL PRODUCTS. DELIVERY WITHIN 28 DAYS

DEALER ENQUIRIES WELCOME

Qty.
[ ] 16K RAM Pack(s) @ £26 each T LI I .
[ ] 32K RAM Pack(s) @ £40 each R =
[ ] 64K RAM Pack(s) @ £65 each o I S
[ ] 32K+ RAM Pack(s) @ £46 each £
[ ] Tape loading Interface @ £9.50 each L I
| enclose my cheque/P.O.forf .. ... .ccviiiiiiiiniiins Alternatively charge directly to my

Send this order with your remittance to:

CAPS LTD, 28 THE SPAIN, PETERSFIELD, HANTS GU32 3LA

TEL: 073067221
: ® Circle No. 162
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Now a hard disc system for
the same price as a floppy

The Shelton 5Nk

It’s here! The new hard disc system
thatreally means business.

From the bewildering range of
computers, all claiming a technical
advantage, Micropute have selected the
machine best suited to the needs of
small and medium sized businesses.
The requirements of such a system were:
Integral Hard Disc, Compact Design,
Extremely Competitive Price, The CP/M
Operating System giving access to a vast
range of programmes for data and
word processing, and The Capacity For
Ease Of Upgrading To Multi-User. Which
all adds up to a fully comprehensive and
sophisticated computer.

The price?
Fromanincredible £ 2,695 (exvar)

Micropute Supercover

AS an extra bonus to this amazing
package Micropute Supercover will
provide a 12 month on site maintenance
for only £99.00 parts and labour.

A0 g T

Faster Than a 16 BIT
BENCHMARKTIMINGS |
____PRODUCT -
SIG/NET8BIT | IBM16BIT | SIRIUS 16 BIT
BM"I'Li ]]7 | 7]5 | _20
BM.2.. 37 | 52 | 74
BM.3. 99 | 121 17.0
(BM. 4. 98 | 126 | 175 |
[BM. 5. 10.5 136 198 |
[BM.6.| 187 235 | 354
BM.7. 296 374 | 559
BM.8. | 51 | 35 | 43

These figures are extracted from a recent article in,'Personal
Computer World" Publication.

= Catherine Street, Macclesfleld,
Micr opute Ltd chesnire sk 6QY Tel: {0625) 615384.
Name S _Position _

CompanyName | o

Company Address

Micropute Ltd., Catherlne Street, Macclesfleld, Cheshire SK1 6QY Tel: (0625) 615384.

® Circle No. 163
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At seventy fathoms the only light
comes from your Sonar, steadily tracking
the advancing enemy fleet.

Suddenly they're above, dropping
depth charges. You could dive. But how
close isthe sea bed? You could attack. But
how many torpedos are left? And your
oxygen. Isn’t it dangerously low?

I"}‘”

!'l’lb

Submarine Commander. 12 K ROM
e 3 screen modes:

arge. Oxygen. Hydrophone/
B Engine Noise. Attitude. Clock. Depth

7
below keel. Torpedos. Tonnage Sunk.

‘Submarine Commander’is one of 21
challenging new home computer games
from THORN EMI, for use with Atari
400/800 or Commodore VIC 20.Like our
‘Jumbo Jet Pilot’ its more a real-life
simulator than a game.

But our programs aren't all work and
no play. ‘River Rescue; ‘Kickback’ and
‘Soccer are all-action games. ‘Pool’ and
‘Darts’ will suit armchair sportsmen.

And whilst budding Beethovens play
the VIC Music Composer, would-be
Chancellors can work on their budgets
with ‘Home Financial Management’ We
also have educational puzzles for children
that will puzzle adults at higher skill levels.

Butthere’sonesimpleidea behind all
ourtitles. They'redesignedfor playerswho
expect more of a challenge from a video

gamethan creatures from
‘ outer-space can provide. Now,
| are you sitting comfortably?

The world's greatest TV games.

il

HOM
VIC MUSIC
MANAGEMENT | COMPOSER

Sy
- &

e
THORN EMI
COMPUTE 4
& REVERS

ill beat faster: 54| ¥

PROGRAMS FOR ATARI 400/800 (Trademark of Atari Inc. except where indicated).
*PROGRAMS FOR COMMODORE VIC 20 (Trademark of Commodore International).

[ ] [
nly S'ttlng In an armChain - Available from all branches of Laskys

(Nationwide), Micro C at Currys, and all other
leading Computer software outlets. 33

® Circle No. 164




BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.

The Biggest Range Available
Acornsoft software ranges from

authentic arcade games like

Snapper to Algebraic Manipulation

to Desk Diary to other languages like

FORTH and LISP. Striking colour,

amazing sound effects and powerful

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post
ring 01-930 1614 now! Don’t delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsoft and Atom are régistered
trade marks of Acorn Computers Ltd.

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N]J.

\g\\\ll%

=

rl?leasc rush me
my free

literature from

Acornsoft.

J Atom

CIBBC Please tick

Name
Address

e e hs S Y= Y =)

I
I
I
L

I;_MStcodc
L3 ¢ 7/ ]
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hard/floppy systems
DISKMANAGER

DISKED 2

file directories.
DISKORGANISER

frequently.
DISKBURS

checking.

CP/M-86.
Dealer enquiries welcome.

LOGGER

( DISKTOOLS

Support utilities for CP/M, MP/M and Apple CP/M

monitor the integrity of your disks.
Informs the user of anything out of
order. as well as the usual CP/M type
commands the user may look at and
restore erased or corrupted files,
reclaim faulty disks, change user
number of files etc. etc.

a very powerful currently “idiot-
proof’” CP/M Disk Editor. Manipulate

data by Track/Sector or CP/M
records. Use it to learn about CP/M

Tidy up your disks just as you do
your desk or filing system. Save time
and money and hard wear if used

Back-Up/Restore your hard disk
to/from a number of floppy disks.
Extensive user transparent error

DISKTOOLS 86

The disktools 80 programs will shortly be available to run
on systems using 8088 or 8086 processors and

Consultative work undertaken for CP/M systems.

215, BEACON ROAD,

(O OFTWARE mnimnisy

84

® Circle No. 165

ACT
N | | = 8Hus1

Beautifully designed, powerful
and versatile. 128K RAM. 1.2
Mb capacity Disc Drive. Superb
graphics and a great deal.

Latest SEIKOSH

GP 100A = £185
vC 100 = £210

Add VAT but Free Delivery within 50 miles

ASCO BUSINESSES

43 Windmill Way, Reigate, Sy RH2 0JB Tel: (07372) 48055

olivetti Praxis 35

* Daisywheel Electronic
Typewriter Printer

* Centronics Interface
* Friction Feed

* Correction Ribbon

* Choice of Typefaces

OLIVETTIET121
at a SPECIAL PRICE)
Can you take a

DRAGON home?
FREE CASSETTE /™%

£395

A 250X

-~
This could ="
become your best family pet £173

® Circle No. 166
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DilS = P2

andlivingin =%
LEEDS

COMPLETE TWINDISK SYSTEM
£675.00 plus VAT,
1/0Card£125.00

fully Nascom
compatiblee.g.

S disks, enhanced
LE I isks, enhanc
; FIO_Ppy ‘ video, Input/Output
MULTIBOARDS pusc or Ram expansion.
make computers ?
MULTIBOARDS is ideal for business applications.
enhance:— Itcan have up to THREE drives giving
GEMINI, Nascom or QUANTUM /f 4 megabytes of %sl!;,gtsorage.
i 's expansion capabiliti
SEREIITECE, are almostinfinite, thanks to the .
! = ' flexibility of
= i Multiboard plus
; \ . 80-Bus. BITS & P.C.S. have beeninthe
GEMINI ' : MICROCOMPUTER business for several years.
GALAXY 64K — S 3 We believe in giving good service at competitive
2.2CP/M MICROCOMPUTER y prices.
A costeffective We have never sold anything else but
solution to the small Microcomputers, we believe in giving our
business, educational or customers all the help we can, both before and
home user requiring a reliable aftersales.
Z80based Ceg/M cgmputer % hOn display and ggﬁ’:ﬁlﬁl Lrgrg ggfr LEEDS
showroom are:— A 5
gf,os"\’/f"’f 90-99 yWWINPONNN U ANTUM, SHARP, TEXAS, DRAGON,

‘b et SINCLAIR, EPSON, SEIKOSHA, RICOH, etc.
AL Ao I 450 available is a full range of BOOKS,
expertise to advise you on interfaces and INTERFACES AND PERIPHERALS.

software. We developed the QUANTUM
MZ 80k Hi-Res which gained official SHARP SOFTWARE
approval. N :
PLEASECALLFORLATEST PRICES. e o e o kg
MZB0A with £75.00 free software £475,00 pius V.A.T. Jere of software available for a

_ MZ80B with 64k plus GRAPHICS RAM peETT e o TR e

£850.00pius VAT machines we have:—
PC1211£65.00pius VAT ; (a) The full CP/M software
CE122PRINTER £60.00 plus V.A.T. suite
PC1500£145.00pius VAT (b) All CP/M languages
CE150PLOTTER£130.00 ‘ (,‘-_2 WORD PROCESSING
plus V.A.T. 'ACKAGES
() Py - () AURORA BUSINESS
HI-RES £100 ' \ s e
plus VAT. A Tk

> Please call or write for full details
Bits & P.C.S. Computer Products Ltd.,
Ve sl Leeds Computer Centre, The Balcony,
g Dt SO 60/62 Merrion Centre, LEEDS.

F?ICéH, and moré important, u;e know how to interface Tel:0532-458877 _——

them to a variety of computers. - - -

® Circle No. 168
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Programming
for a purpose

NEW PROGRAMMERS should be encouraged | Taking his name-and-address program as a case study,
to write programs that are easy to

understand, easy to debug and easy to Arnold Maughan offers further hints on writing effective
maintain. To help achieve all three aims : g
each stage of the program is broken down apphcatlons software.
into modules, blocks or subroutines. Each
file-creation section is headed by a
meaningful name and is simple to
understand, and the whole section can be :;%c:z;rgi?:ss
run and tested even before the rest of the
program has been written. 1
In a previous article in Practical
Computing, October 1982, page 124, the
control section of a name-and-address Create Amend
program called NAMADD was looked at. :
The next stage is planning and coding the b
file-creation routines.
Each section of the program has been Find record
designed, coded and tested at the same to amend
time as the article was written. It means
that from time to time changes may be L
made to earlier sections in the light of new
ideas or problems that arise at later stages.
Before starting to code the Create
module — line 1000 onwards — consider
what the program must do in this section. _ T a2
By planning this stage you can write a Amend
number of subroutines which can be used whole Amend part
in other parts of the program. On my } re record
Comart Communicator with a VC-404 , ~
VDU and MBasic a routine is needed to / |
clear the screen. It is written as a / \
subroutine starting at line 60000. If your Ente!' record / Entef record \
machine accepts CLS you can replace all details / details \
the Gosub 60000 lines in the listing with / | \
CLS. But if you look at the 60000 / —t \
subroutine it will be obvious why a simple \
piece of coding is better as a subroutine. Display / \
Instead of repeating the three lines of I
|
|
|
/

Display
record

Display

o . record record
coding it is only necessary to write Gosub A

]
{
|
60000. T : T
\
\

Obviously the subroutine Create New
Records could include all the coding for Verify Verify
entering, displaying, verifying, amending record record
and writing away the records, but this \ /
would mean a lot of unnecessary coding \ /
and a great deal of duplication of effort at \ 0K? | Write /
the Record section — look at the structure \ : record /
diagram of both sections. Apart from the
control subroutines Create and Amend \ /
and the Find Record subroutines in the \__4_.‘
amendment section they share common Write N\ //
subroutines. To write these out twice record N y
enlarges the program, apart from anything ] N 7/
else. ~ ==

To Create new records you Enter — o
Record Details. The routine which starts at
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B e Applications—

10 PRINT CHR$(24)
20 DIM NA$(8),NB$(8),MX%(8), PR$(8)
30 ‘MR% = 1001
40 FF% = 0
50 OPEN "R",1,"ADDRESS'",128
60 OPEN "R",2,"INDEX",27
70 FIELD 1,22 AS NA$(1),3 AS NA$(2),4 AS NA$(3),27 AS NA$(4),
27 AS NA$(5),27 AS NA$(6),8 AS NA$(7),10 AS NA$(8)
80 FIELD 2,25 AS KY$,2 AS RC$
90 FOR 2% = 1 TO 8
100 READ MX%(Z%)
110 NEXT Z%
120 FOR 2% = 1 TO 8
130 READ PR$(Z%)
140 NEXT Z%
150 DATA 5,4,23,28,28,28,9,11
160 DATA "Title","Initials","Surname","Line 1", "Line 2","Line 3"
"Postcode”, "Telephone no:"

170 GET 2,1
180 RC% = CVI(RC$)
190 IF (RC% > 0) AND (RC% < MR%) THEN 200 ELSE

IF RC% = MR% - 1 THEN FF% = 1 ELSE

RC% = O
200 PRINT"Name and address program (NAMADD)"
210 PRINT TAB(20):"Select procedure required by number”
220 PRINT TAB(30):;"1 to create new records"
260 PRINT TAB(30):
270 INPUT"99 to end run";TY%
280 IF TY% = 99 THEN 330
290 IF (TY% < 1) OR (TY% > 1) THEN 210
300 ON TY% GOSUB 1000
310 IF RC% = MR% - 1 THEN FF% = 1
320 GOTO 210
330 IF FF% THEN 340 ELSE 350
340 PRINT"ADDRESS file full"
350 PRINT CHR$(7):RC%:"records on file - end of NAMADD run"
360 LSET RC$ = MKI$(RC%)
370 PUT 2, 1"
380 CLOSE
390 END
1000

CREATE NEW RECORDS - 1000

1010 IF FF% THEN 1130

1020 GOSUB 10000 'ENTER RECORD DETAILS
1030 IF LEFT$(NB$(1),1) = "*" THEN 1170
1040 GOSUB 12000 'VERIFY DETAILS

1050 IF LEFT$(NB$(1),1) = "*v" THEN 1170
1060 RC% = RC% + 1
1070 LSET NA$(1) = 3)

1080 LSET NA$(2) = NB$(2)

1090 LSET NA$(3) = 1)

1100 FOR Z1% = 4 TO 8

1110 LSET NA$(Z1%) = NB$(Z1%)
1120 NEXT Z1%

1130 PUT 1, RC%

1140 IF RC% = MR% - 1 THEN FF% = 1
1150 IF FF% THEN 1130 ELSE 1000
1160 PRINT"ADDRESS file full"

1170 RETURN

10000 '

ENTER RECORD DETAILS - 10000

10010 GOSUB 60000 ‘'CLEAR SCREEN

10020 PRINT"Enter name and address details - or * to end input”
10030 FOR ZA% = 1 TO 8

10040 PRINT PR$(ZA%):

10050 PRINT TAB(20):

10060 LINE INPUT NB$(ZA%)

10070 IF LEFT$(NB$(1),1) = "*" THEN 10120

10080 IF LEN(NB$(ZA%)) < MX%(ZA%) THEN 10110

10100 GOTO 10040
10110 NEXT ZA%
10120 RETURN

11000

DISPLAY RECORD - 11000

11010 GOSUB 60000 ’*CLEAR SGREEN

11020 PRINT TAB(20);™ 2 3"

11030 PRINT TAB(20):NB$(1);TAB(25):NB$(2):TAB(29):NB$(3)
11040 FOR 2ZB% = 4 TO 8

11050 PRINT ZB%:

11060 PRINT TAB(20):NB$(ZB%)

11070 NEXT ZB%

11080 RETURN

12000 *

VERIFY RECORD - 12000
12010 GOSUB 60000 'CLEAR SCREEN
12020 GOSUB 11000 ‘'DISPLAY RECORD
12030 INPUT"Enter O if OK - otherwise any other number'";YE%
12040 IF YE% THEN 12050 ELSE 12100
12050 PRINT"Enter O to amend the whole record"
12060 INPUT" or enter the number of the line to be amended":YE%
12070 IF (YE% < 0) OR (YE% > 8) THEN 12050
12080 IF YE% THEN GOSUB 13000 ELSE
GOSUB 10000 'AMEND PART or ENTER DETAILS
12090 GOTC 12000

10090 PRINT CHR$(7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>