


R TENM AS TR
W o
W rocesSSincS
5‘) ﬁte.m_

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 [ Cromemecc

. |
MicroCentre Ltd :é% E‘gl&?grs‘ g:-rlgeﬁtdl
Complete Micro Systems) i rt

A s Tel: 031-556 7354
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@ Superb styling

@ Choice of 16K or 48K
RAM
= @ Ergonomic keyboard with 5’
moving keys
® 28 rows x 40 characters high resolutic
. . Teletext/viewdata compatable graphics
@ 6 octaves of real sound plus Hi-Fi output
@ Centronics printer interface and cassette port

@® Comprehensive user manual

FOR HOME, EDUCATION, BUSINESS & ENTHUSIASTS.
OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: ELECTRONIC MAIL ® TELESOFTWARE @ PRESTEL
COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

incl VAT

ORIC is no toy! lts professional keyboard, Basic language and extensive specification, will
do all you expected of your home computer, plus a whole lot more. For home, educational,
business and games use.

If you're buying for the first time beware! Only ORIC computers offer full colour capability for under
£100 and the most powerful and comprehensive micros in their price brackets.

So whether you're just starting out, or upgrading existing equipment, make the professional decision
and choose ORIC. Send for our comprehensive brochure NOW, or better still, order your ORIC today.
Delivery is around 28 days with a money back guarantee
if you're not delighted.

Clip the coupon below, or call our
telesales number ASCOT (0990) 27641.

ORIC PRODUCTS INTERNATIONAL LTD Sy ssnicgis i oreneoss

*Please delete/complete  Mame

' % as applicable. T
ORIC-1 48K RAM | | 816995 i S Address
ORIC Communications Modem - £ 7995 PO. payable to: LLI_LLI_LLLI_I_J_]J
[PosiageandPacking | [ 59 ORICPRODUCTS ENE NN
Please charge my Access, Barclaycard TOTAL LIMITED ) 1 1 /A T T A |

Amex, Diners Club account no. for& If you require a brochure
please tick D

LL LTI L Ll Ll LTIl 111l ] ecicleNo 102 ©Copyight ORIC PRODUCTS INTERNATIONA



EDITORIAL 01-661 3609
Editor
Jack Schofield

Deputy Editor
Bill Bennett
Assistant Editor
lan Stobie

Art Editor
Steve Miller

Production Editor
John Liebmann
Sub-editor

Sally Nicholls

Editorial Secretary
Julie Milligan

Consultants
Chris Bidmead
Peter Laurie

ADVERTISING 01661 3612 _

Advertisement Manager
lan Carter 01-661 3021

Assistant Advertisement
Manager
Kenneth Walford 01-661 3139

Advertisement Executives
Fiona Howell 01-661 3468
Robert Payne 01-661 8425

Advertisement Secretary
Janet Thorpe :

Midlands office:
David Harvett 021-356 4838

Northern office:
Geoff Aikin 061-872 8861

PUBLISHING DIRECTOR
Chris Hipwell

Rublished by IPC Electrical Electronic
Press Ltd, Quadrant House. The
Quadrant. Sutton. Surrey SM2 5AS
- Tel: 01661 3200. Telexigrams 892084
BIP-RESG.

Typesel by Centrepoinl Typesellers
llondon EC1 and printed by Eden
Fisher (Southend) Ltd. Southend-on-
Sea,

Distributed by IPC Business Press
(Sales and Distribulion) Lid, Quadrant
House. The Quadrant. Suttan. Surrey
SM2 5AS. ;
Subscriptions: UK. £12 per annum.
Overseas £18 perannum: selling price
' in Eire subject to currency exchange
fluctuations and VAT: airmail rates
available on applicativn to Subscrip:
tion Manager. IPC Business Press
(S&D) Ltd Oakheld House. Per-
rymouth Road, Haywards Heath.
Sussex BH16 30H. Tel: 0444459188,

@IPC Business Press L1d 1983
1SS 01415423

Would-be authors are welcome to
send articles to the Editor but PCcan:
not undertake to return them. Pay-
ment is at £30 per published page.
Submissions should be typed or
computer-printed across a
40.character widih, and include a
tape ordisc of the program. Handwrit-
ten material is liable to delay and
Error.

Every effor is made to check articles
and listings but PCcannot guarantee
that programs will run and can accept
no respansibility for any errors.

Editoria]

Safeguarding
whose data?

GOVERNMENTS have a habit of trying to
“‘manage’’ the news, and the timing of
controversial bills is one way to do so. It was no
surprise, then, that the Home Office’s Guidance
Note on the Data Protection Bill arrived on the
editorial desk on Christmas Eve.

British governments have a bad record when it
comes to secrecy. Vast mountains of innocuous
and often irrelevant ‘‘secrets’ are expensively
kept secret from the Great British Public —
though not, apparently, from any foreigners
who want to know, as the recent spate of ‘‘spy
scandals’” amply testifies. Now you might think
this would make them keen on having a
comprehensive data-protection bill. Not a bit of
it. It looks as though the government has been
pushed into tabling the current bill only for
commercial reasons.

What interested parties such as the British
Medical Association want is a fully-fledged data-
protection authority, as was recommended by
the Lindop Report in 1978. This DPA would
naturally want to guard against the misuse of all
data, including written records, as medical
records are by and large still not computerised.
The government certainly does not want a
powerful Lindop-type DPA. A cynic might
suggest this is because the government’s own’
agencies are among the main misuers of such
datd. In any event, the data-protection bill now
scheduled for Parliament only applies to data
held on computers.

The commercial reason for this is that the bill
represents the minimum that will enable the
U.K. to ratify the European Convention for the
Protection of Individuals with regard to
Automatic Processing of Data, which we have
already signed. Without this ratification, British
companies stand to lose millions of pounds

worth of business processing data for other
EEC countries.

There is another way in which the bill
will benefit the British computer industry: hard-
ware and software will have to be modified to
meet its conditions. According to the financial
memorandum which accompanies the bill, the
government will have to spend £5} million on
this in the first two years. Local authorities and
other public bodies will probably have to spend
around four times this amount. The cost to
private companies could be enormous.

The bill says, “*appropriate security measures
shall be taken against unauthorised access to, or
alteration, disclosure or destruction of, data and
against accidental loss or destruction of data.”
The computer expert who can guarantee that
kind of security stands to make a fortune.

The subject of data items is allowed access *‘at
reasonable intervals and without undue delay or
expense’’, and to have data corrected or erased.
However, Part IV includes a large number of
exceptions including that catch-all of “‘national
security pruposes’’. Specific exceptions include
data used for crime detection, the assessment of
any tax or duty and immigration control. In
addition, the Secretary of State is empowered to
prevent a subject having access to health and
social work data.

Home-computer users will be relieved to learn
that they will not have to register their personal
databases. As with home tape recording, the
individual is beyond the reach of the law. And in
any case, such data is not likely to prove
damaging in the long run. But there is no reason
why, for example, tax records or the Police
National Computer should be similarly beyond
the law. If they are, 1984 threatens to arrive right
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This year's Intel Fair proved to be more than just the formal
announcement of the Intel 8086 microprocessor.

There were some important announcements on new
software available for the now-established 8080 micro-
processor and some impressive exhibits.

The 8086 is the highest-performance Intel computer to
date, and, claims Intel, “capable of providing a
performance equivalent to today's top-of-the-range mini-
computers”.

The 8086 is source-code compatible with the 8086A and
with 8085 via a translator package which will convert most
of the 8080/8085 source code into code for the 8086.

The 8086 provides all the features of the 8086A plus

o
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16-bit arithmetic, signed eight- and 16-bit arithmetic
{including multiply and divide), interruptible byte string
operations and improved word manipulation.

Also included are such minicomputer-type features as re-
entrant code, position-independent code and dynamically
relocatable programs.

For commercial applications the 8086 is capable of
addressing just over one megabyte of memory, by means
of a bank of registers designated the segment register file
which is used to augment the 8080-like 16-bit (64K)
addressing capability. Basically four bits are added to the
addressing signals which allow for the selection of 16 64K
segments.
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Avoiding the cowboys

LAST YEAR I began to consider the purchase of a microcomputer.
Bearing in mind what I wanted to do and how much I could afford,
the Sharp MZ-80B with a P6 printer and twin floppies emerged as
the system I should buy. I read all I could about the equipment, and
not a bad word was written: flexible, very reliable, a winner if ever
there was one. ““This sounds like the one for me”’, I thought.

Because I was unsure from where to buy the equipment — I was
looking for a reputable supplier who could, if things didn’t do quite
as they should, provide the necessary service to put things right — I
wrote to Sharp who subsequently advised I consult a particular
dealer. I visited the dealer, and being satisfied to that point placed
an order.

The equipment was delivered a little late — but never mind, it’s
my new toy. Within six days the printer packed up: the printer head
moved across the roller, but the pins wouldn’t fire. I returned the
printer and within two days got it back. Hurray! Within ten minutes
the printer failed again. This time the dealer collected it. After seven
days I got it back again. On each occasion the printer was returned
to Sharp at Manchester for repair. The dealer didn’t seem to know
how to repair it, even though it was alleged only to be a fuse on the
first occasion.

Surprise, surprise, another seven days — you guessed it, the
printer failed again. To add insult to injury, the dealer suggested
that the processor was at fault and was causing the printer to fail.
This from someone who couldn’t even mend a fuse.

At this I wrote to the dealer and to Sharp, sent the lot back and

placed the matter in the hands of my solicitors. That was the
beginning of June. They’re still trying to sort out the mess.

However, upon making further enquiries I still receive noises that
MZ-80Bs are reliable, fantastic and all that. Since the MZ-80B had
the spec I was seeking I thought: ““Well, the one I had might just
have been one of the last they made on a Friday afternoon — even if
it was madein Japan.’’ So [ sent out 10 enquiries to all parts — from
Aberdeen to Newton Abbott — to all those who I could find who
advertised they supply MZ-80Bs. Only five bothered to reply even
though a replied-paid envelope was included.

I thought it would be a good idea to see a system up and running
— ideally one of those many satisfied user I keep hearing so much
about. Of the first three dealers I approached the idea of giving
away customers’ telephone numbers is definitely against policy.
Although I still continued to hear fantastic noises praising Sharp
systems, no one was able to produce one.

What do you have to do in this world to buy a micro without
running the risk of being taken for a ride? All I want is a micro that
will do the things people keep on saying it will do.

J W. Russell.
Cannock,
Staffordshire.

@ Mr Russell finally purchased an MZ-80B from a local camera
shop for £886 including VAT, but it is unable or unwilling to supply
discs and a printer. He is still looking for them.

Feedback m——

Commercial software

THE PATENT LACK of under-
standing of British industry in
Practical Computing’s January
editorial goes a long way to
explain why computers have not
generally been used industrially
at anything other than the
essentially trivial order-
processing or accounting level.

Contrary to your assertion — .

or more accurately the NCC'’s,
which you endorse — most
middle managers, at least in the

- engineering industry, are only

too keen to use computers. The
problem is that the computing
industry has not delivered.
There are two approaches to,
for example, computerising
production — the in-house and
the package. Developing in-
house software is prohibitively
expensive. DP people might be
paid an average £18,500, middle
managers are most certainly not.
The package approach is equally
fraught: the vast majority of
packages require company
systems to adapt to computer
industry-designed concepts

rather than the reverse. A case of
tail wagging dog?

The first company to pro-
duce a flexible materials-
management system — or, more
strictly, a meta system — can be
assured of a large market. What
isneeded is a structure capable of
assimilating existing, proven
heuristics and running the result
on a variety of mainframes and
minis. Then watch things
happen.

In the meantime, stick to your
last. Micros are great toys but of
little relevance to the mains-
stream industrial scene.

S. Zetie,
Maidenhead,
Berkshire.

Pub stocktaking

WE READ with interest the article,
Stock Answers from a Husky
inthe January issue. We
“‘trainers’’ do quite a lot of work
with tenant and free-house
publicans in the South-West,
and we know several publicans
who run their own stock-control
programs using microcomputer |

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. 1 } |
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equipment costing under £600
including printer and floppy
disc.

Our personal experiences with

the few publicans installing their |

own microcomputers — out of
the 300-plus we have met in the
last two years — are that it is the
computer-enforced change of
approach, from the slap-happy,
leave it to next week, my
accountant will do it approach,
to the methodical routines
required by the computer that
brings about the real saving. The
computer ensures stock is
counted, checked and watched,
and that theoretical takings
coming from stock consumed,
valued at bar-sale price-list value
are regularly compared with
actual takings.

God bless this black box, the
computer. We have tried all
ways to persuade publicans that
stock control is probably more
important than money control.
The black box converts them in
two minutes.

One point: why does the
stock-taking profession still deal
with dozens and tenths of
dozens? Surely it is history,
harking back to the time when
valuations had to be carried out
by ready-reckoners, etc. Our
home-gown micro program
converts dozens to units — it’s
only a two-line input. After all,

in the pub trade a bottle is a

- bottle is a bottle, not a 1.2 bottle.

K Mayman and G Tarling,
Bristol Polytechnic.

BBC disassembler

ON ENTERING the disassembler
program for the BBC Micro
printed on pages 136 to 138 of
the January 1983 issue of
Practical Computing 1 found
two mistakes, one obvious and
one not so obvious, that readers
may be interested in noting
before getting too exasperated.

The first one occurs on line
260, where a portion of the line
appears to be missing. The line
should read:

260 DATA ““A
s AY ke "
R X i u& Y NitEQC
LR Xn e ...,Y”,
e ORATE NS q(& }xn
“{&"}IY” (& )n

Each data string should contain
seven characters including
spaces.

The other mistake is on line
800 where the last number on the
line should be 77E not 67E. This
corrects op code 7E to

ROR nnn, X
not ROR nnnn as it would be if
line 800 was left unaltered.

However, once corrected, the

(continued on next page)




. column.

{continued from previous page)
program runs beautifully, and
very quickly. I find it very useful
indeed.
Martin Cresswell,
Sutton Coldfield,
West Midlands.
@ We apologise for the fact that
part of line 260 went myster-
iously missing. It was on the
listing we sent for reproduction.

JOHN LEACH'S exellent disassem-
bler for the BBC Micro
published in the January issue
can be made still more informat-
ive using these additions and
amendments — see panel.
Operating-system calls are
identified and labelled in the
right-hand ASCII character
Reducing the Tab
settings in lines 1250, 1380 and
1500 by two or three positons
will centralise the display on the
screen.
Elvin Ibbotson,
Idridgehay,
Derbyshire.

Chalk and talk

IT IS UNFORTUNATE that in the
editing of my article on Prolog
for historical simulation
published in the December 1982
issue under your title Revolution
in Education you imputed to me
views that I do not hold. You
added an introduction: ‘‘Gone
are the days of blackboards and
textbooks if Richard Ennals’
ideas catch on”’, implying that
the use of microcomputers was
intended to replace such con-
ventional means of teaching.
The point of using logic in the
classroom and logic as a
computer language is to extend
the student’s learning capacity,
providing a more powerful

Humble pi

THE WRITER who described the
Sharp PC-1500 in the survey of
portables — January issue, page
101 — states that *‘divide 22 by 7
and 7 is approximated to 10
significant digits’’.

It is not. It is approximated to
less than four significant digits.
You can write as many or,
indeed, whatever decimal digits
after the first three as you or the
computer pleases, but the
approximation is no closer.

If you really want a rational
fraction that approximates = (o
10 digits, use 3,235,853
1,030,004. Most people use the
familiar and easily
remembered 355/113, which is
correct to six decimal digits.

R A Fairthorne,
Farnborough,
Hampshire.

“Primitive”

misleading

THANK YOU for including details
| of our Addressbook mailing list
| package in the January issue of

Practical Computing. While the
| facts quoted are accurate, I
am rather concerned that your
description of this software as |
“unashamedly primitive” may
convey a somewhat misleading
impression,

Addresshook is undoubtedly
simple to use, but the capability |
has not been sacrificed to |
achieve this. In fact, the range of
facilities provvided rivals that
available in the ‘‘middle range™
products to which you refer.
Sophisticated selection, includ- |
ing ‘“‘soundlike’” comparison,
sorting, updating and reporting

| of the standard product.

context for the use of black-;

boards and textbooks, which

will have a role as long as
children are taught in schools.

Richard Ennals,

Hampton,

Middlesex.

facilities are all supplied as part |

Addressbook owes its simp- |
licity and power to the fact that it
was produced using our
Frontrunner application-gener-
ation package. Anyone looking
for user-friendly data-manage-
ment software for an application

BBC disassembler.

&FFF7

1550 NEXT
1560 PRINT ” " : ENDPROC

225 FOR |=1 TO 13: READ OS$(l), O$(l): NEXT

265 DATA OSFIND, & FFCE, OSGPB, &FFD1, OSBPUT, &FFD4,
OSBGET, &FFD7, OSARGS, &FFDA, OSFILE, &FFDD,
OSRDCH, &FFEO, OSASCI, &FFE3, OSNEWL, &FFE7,
OSWRCH, & FFEE, OSWORD, &FFF1, OSBYTE, &FFF4, OSCLI,

1510 |IF NBYTE% <3 THEN 1540
1520 MO$S="":FOR 1% =1TO13:IF
LEFT$(EMOSHOW %,5) = O%(1%) MO$ = O$(1%)
1530 NEXT : IF MO$< > " " PRINT MO$; : GOTO 1560
1540 FOR % =1TO NBYTE% : Q% = PCGET %(1%) :
I"FQ% > =&20 AND Q% < &7F PRINT CHR$Q%; ELSE PRINT "

| trouble.

| software and hardware will nor

| Electron is primarily intended to

other than mailing-list manage-

ment is advised to look at

Frontrunner, which at £190 may

well be the answer to their

problems. They will certainly

find that definition of data-entry

forms, data-checking rules, etc.

can be easy and straight-
forward.

Jenny Philips,

Decision Technology,

East Molesey,

Surrey. |

United we stand

ASTHEOWNER of a ZX Spectrum
I am fed up with the running
argument between Spectrum
owners and BBC owners as to
which is the best buy. It is
obvioius to anyone with half a
brain that the BBC is a better-
quality machine than the Spec-
trum, but I can show that the
Spectrum can be expanded to
equal the BBC for less than the
difference in price but at greater

The point is that both
machines are British and as such
it should be obvious to the
owners of British machines that
there are many imported
machines on the market. The
machines are claimed by their
manufacturers to be, for
example, ‘‘the finest home
computer that money can buy”’
or “the Oric 1 is the profess-
ional alternative for home
computing’’.

So let’s stop stabbing each
other in the back, or these other
computers are going to attract
sales from potential Sinclair or
BBC buyers because the buyers
don’t want to get mixed up with
the argument. This means that

have such a big market and will
therefore cost more.

One final note. It has been
suggested by many that the
forthcoming Acorn Electron is
intended to be a Spectrum
beater. This is not the case. The

do for Acorn wat the Spectrum

or ZX-81 does for Sinclair. It is
supposed to make money.

L Dundon,

Tidworth,

Hampshire.

Bad taste

1 FIND your editorial in the
January issue in somewhat bad

taste. Like many others, you
make assumption that infor- |
mation technology begins and
ends with an underpowered |

microcomputer with no prac-
tical software.

There are a large variety of
products on the market, and a
recent promising trend for
systems to be actually made in r
the United Kingdom rather than
imported at inflated prices.
Unfortunately a large amount
hardware is totally unsuitable |
for use in a business environ-
ment, and the number of good
program packages available is
very small. Perhaps 1982 should
have been named “‘the year of
the computer cowboy’’.

Undoubtedly management
would be willing to accept
systems when they can see them
working reliably, and will buy
them from a supplier who will be
in business in the future, can
service the equipment when it
breaks down, and employs staff
who understand the requirments
of an end user.

On another aspect of IT, if
you wonder what has become of
Prestel you might be interested
to know why we are not selling it;
British Telecom wants to charge
us £275 to be registered, 15p per
minute connect time, plus 70p
per minute for the call on top of
the charge per frame.

Finally I might add that I do
sell microsystems, | am pleased
to be a member of a professicnal
body, the BCS. but am not
married, have no children, and
certainly do not live in Surrey.

Jim Watt,
Future Systems,
Gibraltar.

Spectrum security

FOR SOME MONTHS I have been
using a code routine for the ZX
Spectrum which incorporates
the Line command. It occupies
245 bytes as it stands, but by
reducing on-screen comments to |
a minimum it can be fitted into |
117 bytes if memory is short. It
has the advantage that any
combination of characters can
be used for the code, Z$, and it |
can be of any length, '

It is also easy to change, so
could be altered every day or
every week if required. The
number of attempts permitted
can be varied by changing line |
9994. |

The main program starts at |
line 10, but must end with a Stop
statement to prevent it running
into the code routine. It should
be Saved in autostart mode:

SAVE “name’’ LINE9990
It goes without saying that the

(continued on page 13)

PRACTICAL COMPUTING March 1983



=
NEC PC-8000 Perronal Computer.

NEC turns 28 years of computer experience
to your personal advantage.

It takes a great computer company to make a great personal computer.
And from the start, NEC has been a pioneer in computer technology. In fact,
we invented the all-semiconductor computer in 1959. Now, hundreds of
innovations later, we’ve made it personal.

We present the PC-8000, a powerful and friendly business tool that can
help you get more done in a day than you ever could before. It combines some
of the most reliable hardware on the market with application packages designed
to make the most of its unique features. In addition, the PC-8000 accepts
popular CP/M® business software, making its possibilities virtually limitless.

The entire PC-8000 system is now available through better computer
dealers across the country. And that means more than hardware. It means
effective software, the finest documentation and extensive training to help
you get the most from your personal computer. So why
not turn our system to your personal advantage now. E

(CP/M is a registered trademark of Digital Research Inc.) Nippon Electric Co. Ltd

Tokyo. Japan

NEC BUSINESS SYSTEMS (EUROPE) LTD.
NEC House, 164/166 Drummond Street,
London N.W.1 3HP UK ’
Telephone: 01-388-6100 Telex: 261914.. =

— — — — — —— — — — — — — — — — — — — — — — — — — — — — — —

Write for more information ~ NAME g b
about the NEC PC-8000. COMPANY

ADDRESS 3=
Attach this coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS (EUROPE) LTD., NEC House, 164/166 Drummond Street, London N.W.1 3HP, UK.

® Circle No. 104




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 Eesigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awiderange 1cl)f app]iciltions, incild-
ing spread-sheet analysis, stoc
control, information hancfling 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. to add to your understanding an

And 'home’ software ranges enjoyment of computers and
from IQ tests to Robert Carrier ~ computing.
menus. There’s even a special ‘VicSof

In addition, there is a range Club for VIC 20 enthusiasts,
of VIC software, like programmers’ with many advantages includin
aids and graphics packages- special offers to club members.




it
.

N T A
¥ il AN i G A A W SR ey

\ 1 '
SR T R )

VIC SOftW arec Wl]l GXpaIld VOUI For more information, a catalogue of VIC software

and details of your local retailers or dealers please phone or

OHZOI].S And VOUI' Il‘]]lld. complete the coupon and send to:

The Commodorlc Inifnnaf(io}g Centri
; G675 Ajax Avenue i 3 ire SL1 4BG.
RICES RANGE FROM £4.99 to £24.95 INC. VAT. S A e Sk (0753) 79990,

r commocdore

@ Circle No. 105 | VCPCO 03/83




Y -letter quality
/printing
“fromyourmicro
der £500

Minimum controls. Snap-on
daisywheels. Drop-in ribbon cassettes.
The TP-1 is as easy to use as it is readily
affordable.
7 Now letters, documents, forms,
" reports, price lists and data sheets — all
_ /' can be printed with the image you deserve.
£485, plus W\_T. Interfaces with . f; For instant information, complete and
all popular microcomputers (Serial, S ¥ mail the coupon.
Parallel and IEEE). - - —— S S O e T LN,
Can be used with word processors 1 To: Butel-Comco Ltd., Garrick Industrial Centre, i
or small business systems. Butel-Comco Limited ! Samick Road [Loidon WD 640 "
Garrick Industrial Centre, 1  Yes: send details of the TP-1. -
Garrick Road, | MName !
London NW9 6AQ). 1 h
Telephone: 01-202 0262/2277 | !
Telex: 47523 : Address }
1
: I
i ]
| 1
I 1
i ]
]
! 1
| i

The Smith-Corona TP-1
Daisywheel Text Printer. "
Fully formed executive
quality printout. Letters of real
character. For the price of a
matrix printer.
The TP-1 costs just

Company/Occupation

Tel.

Computer details:
Make Model Interface

Technology for business
Software application

A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment
® Circle No. 106
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| letter, I should like to say I am

Code routine.

9991 PRINT “Enter code:-"
9992 INPUT LINE Y$ : CLS
9993 IF Y$=28% THEN GOTO 10
9994 letc=c+1:IFc >1THE

deleted.”
9997 GOTO 9992

9990 LETc =0 : LET Z$ = 12345

9995 PRINT “Not correct. Enter again!” : PRINT' ' '’
9996 PRINT FLASH 1 ; If not not correct this time program will be

N NEW

fcontinued from page 8) ]

code should be easy to|

remember. Using the first act of

Macbeth will ensure that

programsare very secure, butisa

little prone to typing errors and
lapses of memory.

W H Roberts,

Pencoed,

Mid-Glamorgan.

Knight's square route

I BELIEVE that the answer given
to the November puzzle is not
the best. The sequence:

2+3XE5XTX8Xx9I%x4-1
gives the result of 50,399

Andrew Burton.

Tarporley,

Cheshire.

Spectrum supporter
AFTER READING Bill Nichols’
letter in January’s Practical
Computing | decided to inform
you of my experience with
Sinclair. Mr Nichols® letter is
completely truthful, in fact I
received my Spectrum in 24
days.

In answer to Simon Clark’s

delighted with my Spectrum. I
have used a BBC Micro often at
school and find it very good, but
I prefer the ZX Spectrum.
Although, on paper, the BBC is
the better computer, I find the
Spectrum’s Basic beautifully
easy to use.

As for the criticisms of the
keyboard and Basic entry,
complaints are unjustified. The
keys were a pleasant surprise and
are nice to use. The Basic word
entryiseasy and very versatile, in
fact more so than the ZX-81.

Robert Marsh,
Chesterfield,
Derbyshire.

Apple formatter
I EXPECT that by now Philip
Colmer — Feedback, January
1983 — will have found a way
round the two quirks that he
describes in M J Parrott’s Apple
text editor. If not, he may like to
try my solution.

To prevent Ctrl-L from
incorrectly causing the program
to rerun, change the JSR at line |

45 from $FDED to $FDFO. This
bypasses DOS so that the print
instruction at line 45 cannot be
misinterpreted as a DOS
command.

If the program is to accept
Ctrl-L, Cursor Return, as the
last item of a line of text, it seems
to me that it is first necessary for
the program to be able to find
out whether a CR read from the
bufferis just that. Ifitis, then the
program should treat it as simply
another character in the line
instead of forcing a reset.
Changes to the source file will
effect this. After line 136, insert:
137 INY
138 CPY TEXT
139 BEQ PATCH
140 DEY
After old line 151, now line 155,
insert:

156 PATCH DEY

157 JMP PUTIT
W Anderton,
Hampton,
Middlesex.
Football crazy

ON PAGE 21 of January’s
Practical Computing you say
that ‘‘pools prediction programs
require data to work on, the
more the better’”. While this is
true of some programs it is
certainly not true of all.

The former type operate on
the principle that, if a given
sequence of results occurred at
some in the past then that same
sequence is likely to be repeated
this week.

A much more reliable method
is based on current form,
obtained easily from league
tables and published sequences
of recent results. Mayday Soft-
ware currently offers such a
program. It is called Predict and
runs on the BBC Micro, models
A and B and costs only £4.99.

Users can easily tune it them-
selves without any reprog-
ramming by simply changing the
weightings given to each
prediction, thus constantly
improving the predictions.

A G Ashley,

Mayday Software, [

Stanmore,
Middlesex. [}
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Kuma Com

SL 150
LFAC KUM

uters
Limited

Sirius - 1.
The best price/performance
you've ever seen on a
personal computer: £2395 +
VAT For 128K, 1.2 Mbyte,
16 bit, avaulable software
includes:- CP/M86, MSDO, ‘=
Mbasic, COBOL, PASCAL,
FORTRAN. etc.

Osborne = 1:You can take it
anywhere. CP/M + 64K RAM,
Dual discs interfaces and
WOrd_star, Super Calc,

ANNOUNCING
THE NEW HX20

Newbrain:

The only professional micro
of this size: Phone us for
immediate FREE delivery +/ =
SOFTWARE CATALOGUE
Newbrain AD with onboard
display £229. + VAT. -

SHARP A + B;
Computers and systems =
with a Wealth of software
applications programs.
“WDPRO’ Wordprocessing, ..
Database, Accounts, Mail

Lists etc. Phone Now for our :
new Autumn 170 Program Catalogue. '

SHARP = KUMA = SOF TWARE

Printers:
Matrix-from£380.00 + VAT.
Epson Mx 80F/T3 NEC (C.itoh) C
Daisywheel - from £476.50 |
+ VAT.

Brother 8300 Tec Star Writer

\___,.-—~""

Apphcatmns.

Direct experience of office applications,
phone us for advice on ledgers, stock
control, payroll and word processing.

Software: the established leader for Sharp
Computers.

Kuma Computers Ltd.,11 York Road,

Maidenhead, Berks. SL6 1 sa.
Tel: 10528} 71 778]9 Telex: 849462 TELFAC Kum

i PLEASE SEND ME MORE DETAILS ON: Software (] Hardware (]

| Sharp 0 Osborne OOName . ociiiicenniimmnsierosmasnsonyos
| Newbrain[ Sirius-1 [JAddress ............cooiiiiiiiiiin..
| PC

@ Circle No. 107
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What can sixteen CP/M users

ACCRON—Multi Processor Series -
Microsystem

The ACCRON-Multi Processor Series—micro-
system is a breakthrough in low cost high
performance multi-user S100 micro computers.
Based on the Service/User Processor principle, a
single ACCRON -MPS system supports up to 16
users, where each user has its own Z80A, 64KB
RAM and an RS 232 1/0 Port on asingle S100 board.
Each User Processor runs under its own dedicated
copy of the CP/M operating system. All users share
the common resources such as disks, magnetic
tapes and system printers. These shared resources
are controlled by the Service Processor with its own
dedicated Z80A and 64KB RAM running under
DPC/0S; a proprietary Distributed Processing
Operating System.
Zero CPU Degradation!

Unlike single-CPU timesharing multi-user
systems (e.g. MP’M, OASIS, MVT-FAMOS etc.) where
system throughput degrades as additional users
are added, the ACCRON-MPS system has no CPU
degradation at all. Since each user has its own self-
contained processor and memory you can now have
minicomputer performance at micro computer prices.

It's Expandable

You can start with a single-user floppy disk
system and (field) upgrade it to multi-user by simply
adding a Service Processor running DPC/0S and
more User Processor boards as and when required.
Large capacity hard disks, magnetic tapes and
more printers may be added at any time without
any hardware or software redundancy,

CP/M Compatible

Use of the industry standard CP/M operating
system means that a wealth of readily available,
reasonably priced, system and application software
will run on your ACCRON microsystem without any
maodification. Upgrade to multi-user, where
simultaneous access of shared datafiles is required,
is easily supported by the inclusion of simple file or
record locking routines.

14

User Friendly DPC/0S

The Service Processor and DPC/0S provide
an easy to understand and user friendly interface
for common access to shared resources such as
disks, magnetic tapes, up to four spooled system
printers or any other peripheral that may be
attached to your system (such as a telex-tape
punch). Simple routines handle record and/or file
locking and prevent‘interleaved” or “fatal embrace”
file update sequences. DPC/0S allows for both
private and shared disk space. Interprocessor
message communications, scheduling and batch-
submit facilities are also provided.

Complete Range of Peripherals

NEWTONS Laboratories prides itself in
offering you the largest choice of microsystems
presently made or distributed in Britain. Three
distinctive ranges, based on 5-inch, 8-inch or 14-inch
magnetic media, utilizing both sealed (winchester)
or removable cartridge disk techniques are supported
and available NOW! In addition, the ACCRON offers a full
blown, industry standard, 9-track reel-to-reel magnetic
tape subsystem. So you can store, retrieve and process
vast amounts of data using standard 800 or 1600
BPI magnetic tapes that can also be used to
interface with most major mainframe computers.

Maintenance

Any system is only as good as its individual
components. The likelihood of downtime is
minimised through high quality control and testing
standards at our UK manufacturing base, Each
individual part goes through a rigorous testing
procedure during every stage of assembly, and
before shipping and installation, the completed
machine will have run continuously for 72 hours or
more, at temperatures much higher than the
average office. However, like all good things in life,
sometime or the other your machine will stop
working. Our own nationwide maintenance service
can, for a fixed charge provide you with a
comprehensive maintenance and 24-hour repair
service which includes all parts and labour, and,

have in common?

17 Z80s running at 4 Megahertz
1 Megabyte of 200 Nsec RAM
18 Serial Input/Output Ports
1 Centronics-type Parallel Port
90 Megabyte Shared Cartridge Disks
2 Megabyte Shared Floppy Disks
4 Shared (Spooled) Printers
Optional Private Printers
Running under Standard CP/M 2.2

All inonebox!

since we manufacture ACCRON ourselves here in
Britain, there is never a delay over waiting for a
replacement part.
Stability

NEWTONS Laboratories has been trading
(profitably) for more than 7 years. We supply
copies of our accounts on request. The computer
division specialises in multi-user micro systems,
developed and supported by UK based
professionals. Its customers include British Telecom,
the DHSS, Local Councils, small businesses and
large businesses such as BTR and Plessey.
NEWTONS Laboratories is involved in continuous
research and development.

Dealers and OEM's, Get The Facts

I
[ Fill in this coupon now and send it to: NEWTONS
Laboratories, 111113 Wandsworth High Street,
| London SWI8 4JB. Tel: 01-874 6511 (54ines).

| Telex: 21768 (NEWTON G).

| Name
| Address

|
|
I
|
J
|
|
F
=
|
|
:
|
|

——————————

LABORATORIES J

*CP Misatraremark of Dgital Besearch e DPC U8 i a teathoriark of ACE I
ACCRON i u trademark of NEWTONS Laboratuems
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Speedy Basic
from Pet
compiler

THE PETSPEED Basic compiler is
now available for the Com-
modore 64. Itisaspecial version,
optimised for the new micro,
from CBM and can transform a
relatively slow Basic program
into a fast machine-code one.

| Petspeed comes complete with

documentation and is simple to
use.

Petspeed costs £125 plus
VAT. For details contact
Oxford Computer Systems Ltd,
Woodstock, Oxford OX7 1JR.
Telephone: (0993) 812700.
Petspeed is also available from
the Commodore dealer
network. M|

Selling

MICROCOMPUTERS are now on
sale in every High Street. They
sold in their thousands in the
period leading up to Christmas
and look like becoming the most
popular electronic consumer
item of 1983. For weeks

preceding the holiday, tills were
bleeping away merrily as proud
fathers “‘invested in their
children’s futures’’. Credit cards
were flashed and grubby notes
exchanged, and the message
from the traders is that the home
micro made Christmas 82 the
most profitable since 1979.

It appears that it took the

. high-pressure retailing of the

large multiple outlets to bring
about the microcomputer boom
which the industry predicted for
amuch earlier date. What is now
clear is that most retailers did not
have the stocks to meet the
totally unexpected pre-
Christmas demand.

One company to suffer from
this problem was Dragon Data,
manufacturer of the popular
Dragon 32 micro. This is an

This is the PB-100 pocket computer from Casio. It is

designed for the non-specialist in computing. Styled on
the existing Casio pocket computers, the PB-100 is aimed
at business users, providing them with a number of
functions; 10 programs can be stored, with a total of up to
544 program steps. There are 26 memories. Expansion
can take the form of extra RAM, allowing 1,568 program
steps, or a cassette interface. There will soon be a special
printer available as well. The PB-100 comes complete with
programming manual and costs £79.95. The RAM option
is £13.95, the cassette interface £25.95. Contact Casio
Electronics Co Ltd, Unit 6, 1,000 North Circular Road,
London NW12 7JD. Telephone: 01-450 9131. [

New lease of life for Apple Il

THE REVAMPED Apple II and
products to enhance the Apple
I1I, as well as two new printers,
are available now. The Apple lle
takes over from the existing
Apple II Europlus and is
designed to be software and
hardware compatible with it.
The main unit, now with 64K
RAM as standard and a revised
ISO-standard keyboard costs
£845.

The Apple I main board has
been entirely redesigned with a
drastically reduced component
count, and weaknesses of the
original design have been tidied
up. PAL video generation is now
on-board and a metal punch-out
back is provided to take

standard connection sockets to
replace the rather insecure old
systems of ribbon cables
emerging from slots in the back
of the machine.
Documentation has been
rewritten to make the system as
approachable as possible, and
has been supplemented by

turorials on disc. Apple is

providing two cards to upgrade
the display to 80 columns, the '

simpler one costing £80, the
other  £180, but this also
provides 64K of additional
RAM. A complete starter
system, with 64K Apple Ile, and
single 116K floppy-disc drive,
80-column card and mono-
chrome monitor costs £1,199.[1

boom pleases retailers

ironic twist, because the Dragon |
32 was the micro in good supply
earlier this year when rival
machines were scarce. The
problem with Dragon grew to
such proportions that in the final
run-up to Christmas the
company had to close its order
book.

Tony Clark, managing
director of Dragon Data said:
“‘Repeat orders for the Dragon
and enquiries from new
customers meant that we were in
the enviable situation where
demand far exceeded supply.
Our production capacity was at
full stretch and in some cases we
would not fulfil orders
guarantee delivery by
Christmas.”’

Although having a full order
book has been wonderful news
for Dragon Data it has caused its
own peculiar problems,
according to marketing director,
Richard Wadman. Part of the
plan to relieve these problems
involves moving to a new and
larger factory. The other partisa
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rationalisation of the number of
outlets carrying the Dragon.

One of the large chains that
carried the Dragon 32 is Currys,
the electrical retailer. Currys
sells both business systems and
its software and home
computers and software
through a network of 10
specialist Micro-C shops and 37 |
High Street branches of the
Currys chain. This network will
eventually extend to the
majority of Currys stores as
staff are trained. It is what
the marketing services man-
ager Linda Burrow calls
“uncontrolled expansion’’.

Currys is firmly committed to
providing customers with a high |
level of support, and for this
reason only stocks a limited
range of machines. The current
list of micros for the home user
includes the Commodore Vic-20
and Commodore 64 machines,
the Dragon 32, the TI1 99/4 and
both the Atari machines.

Also in the Currys range but
only available at the specialist |

shops are the Epson HX-20 and
the NewBrain computer. Currys
looks on them as part of the
home-micro range, as opposed
to office or small-business
machines. The office category
starts with the Apple 11, which is
sold both as a business machine
and a games computer. Higher
still are the ACT Sirius, the
Commodore 8000 range and the
Panasonic.

Currys places a
emphasis on software. Linda
Burrow believes that most
people buying a computer buy at
least one software package at the
same time. More important,
most people return to the shop
where they bought the machine,
to buy the software.

And the future? “‘The
Commodore 64 is going to be a
big seller, and we are talking toa
couple of other manufacturers
right now,’” says Linda Burrow.
“On top of that we have another
15 stores opening comiputer
counters this month.”’

More news on page 21

lot of
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Now that Superfileis herg:
some good things to do with
vesterday'’s databases.

Don'’t throw those old disks away! An obsolete O Superfile tacks itself onto CP/M and makes the
database could make some budgie very happy. database accessible to programs in any high level
Superfile, the advanced new British database language.

manager, could make you even happier.

Just look at the advantages: 0 Simple-to-use Screen Forms and Report generator

packages.
[ Variable length items - store the data you type in ,
without padding — double your disk capacity. gé\;ﬂgf%er —on MP/M, CP/Net, Turbodos, Shelton
D Searchionall itemisin the rjgtabase. [0 Made in England and widely used by the
O Flexible records — add new Fields at any time. Government, Hospitals. schools and Universities.

[ Logically a multi-file database: relational searches O Prices: Supetfile £225, Superforms £130,
easily done via high level language. Supertab £:130, Mailing List £75.

Ranmor Computing Ltd
U ER I Southend-on-Sea. Tel(

THE FREE-FORM DATABASE

Central Micro Systems (3
Walsall, Staffs Te
KGB Micros Ltd
Slough, Berks. Te

581

Leicester Computer Consultants Ltd (General)
375 9372

Leicester. Tal 052
Micro Technology (
Tunbridge V
Nastar Conmr
Chesterfield: Tel 0245 207048

Southdata Ltd.
10 Barley Mow Passage, London W4 4PH 01-994 6477 Please quote ref. PC on all enquiries

® Circle No. 109
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GOODBYE TO FLOPPIES
C/WPINTRODUCES
AHARD DISC FOR £998.

C/WP have done it again. We proudly C/WP CONTOUR PRICE LIST

announce the /WP CONTOUR, a range of

British-made high technology 5-inch SMb(formatted) il
Winchester discs at prices starting below  6Mb (formatted) £1195
£1000. 12Mb (formatted) £1595

Suddenly your micro-computer has 21Mb (formatted) £1995

come of age. One little box, not much larger 7 -
£} a floppy disc drive, storesup to 21 Tape streamer back-up (21Mb 4min) £1495

million characters. That size coste 51995 Al prices exclude VAT
and stores the equivalent of more than 160
floppy discs, or 35 full-length books. And in c/ WP FOR BIG 'V:A-IIUE
a maximum of around a fifth of a second
the G/WP CONTOUR finds any piece of IN HAB.D Dlscs
information your computer asks for.
C/WP CONTOUR is available now for
your APPLE IT, IBM Personal, Sirius,
Superbrain and many other CP/M and 5100
operating systems.
Write or telephone for full details of C/WP Computers
this great price breakthrough. Now you can 108 Rochester Row, London SW1 1JP
afford the Iuxury of a Winchester. Telephone 01-828 9000

machines. On APPLE the C/WP CONTOUR
supports DOS 3.3, Pascal and CP/M

@ Circle No. 110
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OUR PROFESSIONAL SERIES INTEGRATE

The Hardware

lona Computer

Two 5% ” Disk Drives (400K each formatted)
14" Colour Monitor

4 Way Disk Controller

Centronics Printer Controller

Colour CP/M* 2.2 Disk Operating System
CBASIC*

The Professional Series Software

Name and Address System
Stock Control System

Order Entry and Invoicing System
General Accounting System
Company Sales System
Company Purchases System

Other Hardware Products
14” Colour Monitor (Medium Resolution)
14” Colour Monitor (High Resolution)
7 Colour Matrix Printer
(All lotec Hardware Products are assembled
in the U.K.)
Other Languages
Basic 80* 5.2.1 .
@ Circle No. 111



USINESS SYSTEMS SOFTWARE IS FREE.

dlllm

: muuu'“"||||||nun|||||||y Umuummu“wm'

ASK YOUR LOCAL DEALER
ABOUT THE SPECIAL

FREE SOFTWARE
OFFER

er Professional Series Software For further details including the name and the address of your nearest IOTEC
rd Processing Business Centre, complete this coupon and send it to the address shown below.
ancial Planning ;

roll System Namewsnn _____ TypeofBusiness

se/Rental and Hire Purchase System

A Arace
e Recording System Address___.

Postal Code

loTechnology plc 4 Playhouse Yard Blackfriars Lane London EC4V 5EX



GALAXY WHATEVER
COMPUTER REQUIREMENTS
'SYSTEM YOU HAVE

NG i GM813-CPU/
2 64KRAM Board |

% 4 MHz Z80A CPU

% 54K Dynamic RAM

* RS5232 Serial Interfface

% Two 8-Bit /O Ports

% 1200 Baud Cassefte
Interface

% Extended and Page
Addressing Modes

GM812-—-
IVC Board

% 80x25 Display Format

% On-board ZB0A
Microprocessor

* Buffered Keyboard Input ¢

%* Programmable Character §
Generator

%* 160x75 Pixel Graphics

% Light Pen Input

GM829—FDC/ T
SASIBoard

% Single/Double density
operation

% Single/Double sided drive
operation

% Upto3mixed 3.5", 525"
and 8" drives

% Industry Standard SASI
hard-disk interface

TWO
SPARE
SLOTS

A

" 5 Features include:
The cost-effective solution fo % oo oS Breasaian
your computer needs for only 64K Dynamic RAM

’ 800K Disc Based Storage

80 x 25 Screen Format
Dual Printer Interfaces
Modular Design
Extra Disc Drives Easily Added
Winchester Expansion Available
Net Working System Available
Additional Slots for 2 Cards
12" Green or Amber Monitor

For just £1,495 the Galaxy 2 provides the basic requirements for a small
business system:

e Central Processor Unit with 64K of RAM
e Twin disk drives (400K storage per drive)
@ Keyboard and 12" monitor

But unlike many other small-business systems the Galaxy System is
specially designed for expansion and flexibility to meet changing
requirements. It uses the world's best selling micro processor, the Z80A, and is
based on industry-standard 80-Bus boards. The business system uses only 3
boards in the 5 spaces available, so exira cards can be “plugged-in" to
expand the system; for example to expand the memory, or to give a colour
facility, or fo develop the Galaxy for the particular requirements of education,
research, software development etc.

It has @ CPIM operating system which gives access to the largest range of
software available for any machine. In particular, Gemini can offer QUIBS; a
small-business package developed especially for the Galaxy.

The Galaxy has industry-standard interfaces (parallel and serial), and
Gemini Microcomputers can supply a full range of compatible hardware
including a Winchester sub-system and printer.

The Galaxy offers the most cost-effective way of obtaining a basic unit
which is capable of developing to meet your particular requirements; now
and tomorrow.

'l A MULTIBOARD COMPUTER

= : - T
\/ Al F\AI@OCOrﬂpU (=S  Oakfield Corner Sycamore Road Amersham Bucks HP6 5EQ
® Circle No. 11:
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Provincial
shows pull
in crowds

WITH AN ATTENDANCE of 23,073
visitors in only three days the
Northern Computer Fair was an
unqualified success. Held at
Belle Vue, Manchester, the
exhibition attracted not only
alarge number of home-
computing enthusiasts but also a
substantial body of professional
and business people with a
strong practical interest in per-
sonal computers.

This interest was particularly
evident on the stands featuring
the ACT Sirius 16-bit micro-
computer which included those
of Raven Computers, MCP
Microsystems and The Micro
House — all specialists in small
business systems based in the
10rth of England.

Other stands which attracted
the crowds included Dragon
Data, whose Dragon 32 must
have been one of the best-selling
home computers at the show;
and Camputers, which was in-
roducing the 48K Lynx at a
orice of only £225.

Following the success of the
Northern Computer Fair, the
hird in this nationwide series of
xhibitions will be held in
3irmingham from April 28-30.
This event, the Midland
_omputer Fair, will take place at
3ingley Hall in the centre of
3irmingham and it is expected
hat it will attract visitors in
imilar numbers to the
vlanchester show. Companies
vishing to obtain further

nformation about this
xhibition should contact the
:xhibition Manager, The
Aidland Computer Fair, IPC
xhibitions Ltd, Surrey House,
‘hrowley Way, Sutton, Surrey
M1 4QQ or telephone Roy
ratt on 01-643 4859.

derfect Writer

NPAGE 103of the February issue
e reviewed Perfect Writer from
erfect Software. If you would
ke further details the address is
erfect Software, 1,400
hattuck Avenue, Berkeley,
‘alifornia, Ca 94709. Perfect’s
roducts are distributed by
licro MarketingInternational,
,398 Taft Ave, Oakland, Ca
4618. Please mention Practical
omputing if you are contac-
ng them.

Apple, DEC and IBM

set to compete for
executive market

FOR THE FIRST time the giants of
the computer field are to meet
head-on — in the professional
personal-computer market. The
significance of the plansrevealed
by IBM, DEC and Appleare that
each at present holds the
dominant share in respectively
the mainframe, minicomputer
and microcomputer fields. And
each is adopting a different
strategy in an attempt to take the
personal computer prize.

The IBM PC is to be available
immediately in the U.K. through
official IBM channels. Full
details on the micro itself and
associated new products appear
on page 35 of this issue. Support

is to be available on a standard |

24-hour turn-round basis to
clients who bring the problem
machine in to IBM service
centres, four of which are being
set up immediately.

DEC has announced dealers,
software and support arrange-
ments for the Rainbow 100,
Decmate II and Professional
range of computers. Volume
sales commence in March,
although a few machines might
have come in earlier. The
support arrangements are
considerably in advance of those
usually provided by hardware
manufacturers at the personal
computer end of the market.

Free for the first 12 months
and probably for around seven
percent of the system price per
annum subsequently is on-site
hardware maintenance. During

The IBM PC should sell on the
IBM name, despite its price.
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DEC offers the Rainbow 100,
Decmate Il and Professional.
the working week an eight-hour
turn-out is guaranteed. To fix
less serious faults and software
problems more quickly DEC has
set up a 35-person unit to give
24-hour telephone cover. Details
of the hardware and software
configuration sold to all DEC
users will be held on a multi-
terminal DEC computer system
at the Basingstoke location of
the unit.

Prices, with on-site service for
12 months included, are £2,360
for the Rainbow 100, £2,528 for
the word-processing oriented
Decmate II, and £3,348 for the
Professional 350. The Rainbow
100 is the most direct challenge
to established microcomputer
vendors, and for the price
quoted comes with twin 400K
floppy-disc drives, 64K of
RAM, keyboard and mono-
chrome display. With two
processors — a Z-80 and an 8088
— it can run either eight-bit
CP/M or 16-bit CP/M-86
software under its CP/M-86/80
operating system. MS-DOS is
available as an option.

DEC has produced the first
addition of its quarterly
Classified Software Catalogue.
It includes all the well-known
names of the microcomputer
software world such as
Peachtree, Graffcom, Visicorp,
Micropro, Compsoft and
Microfocus. Some less well-
known DEC specialists also
appear, including Intelligence

(Ireland) Ltd., which specialises
in communications and terminal
emulation software.

The catalogue is particularly
strong on the system software
side, with languages like C,
Mumps, RTL/2 and several
versions of Cobol available. The
more unusual offerings in
microcomputer terms are
generally for the PDP-11
compatible Professional 325
and 350 machines.

The DEC software scheme is
very tightly controlled. Once
software is accepted for sale
through the DEC distribution
chain, DEC takes over the actual
process of copying it on to disc,
and print the paper documen-
tation to ensure consistency of
quality. DEC supports the
package via its telephone sup-
port service, free of charge for

| the first year.

Apple is defending its
stronghold in the personal-,
computer market with

extensions to the existing Apple

Apple is banking on novel in-
tegrated software for its Lisa.

IT and Apple III product ranges,
and by the introduction of the
Apple Lisa. The Lisa was
announced in January and will
be available in the U.K. and |
Europe in the summer. It is
previewed on page 77 of this
issue.

There is no operating system
visible to the wuser in the
conventional way, and no
operating-system commands to
remember and type in. Instead
the mouse, a hand-held pointing
device, is used to select options
and control events on a detailed
graphic representation of a desk
top.

(continued on page 23)
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From Apple The Inventors Of The Personal Computet.

ThePersonal
Professional
Computer.

\

The Personal

Business System.

Since Apple brought the power of computing to the desk tops of
ordinary people with the Apple II, the world hasn’t been the same.

Neither has Apple.

We've been refining and improving the way our machines work, to
improve the way you do.

So if an Apple was always designed to make you a better business-
man, today it will make you an even better one. And faster too.

At last, a machine
to beat the Apple IL.

The new Ile has an extended memory.

of 64k (easily expandable, too).

Apple LISA: Give it 20 minutes and it will change your life.
With LISA, Apple comes full circle to yet another computer
revolution. LISA is a personal office system that works by representing the

visual symbols of your desk on its screen.

Files look like files. A calculator looks like a calculator. You simply
point to what you need with a desk-top device called a “mouse”

If you want to print something, you just point to the printer.

LISA is so simple and easy to usc
people with no experience of
computers will be happily using one ir
20 minutes.

So you can create fatter files and
juggle larger numbers.

It has anew, refined keyboard with
user-programable function keys, full
iursor controls and auto-repeat on every

ey.

The Ile also features improved
peripheral ports, 16-colour graphics and
access to the biggest library of software in
the world.

Apple 1L Pound for pound
the most powerful you can buy.

The Apple Il now has a standard
memory of 256k. f

Applelll also hasits own personal H
mass storage system called Profile and a |
vast selection of business software that |
takes advantage of the extensive capacity |/

Profile offers. L] s

REVOLUTION.

There are already 600,000 Apple:
making people and their businesses
more efficientand profitable around the
world. With theIle, [l and LISA, ther
are going to be a lot more.

Because now there’s an Apple fo
everybody. Andeverybody shouldhav

a friend like Apple. .
@crpic

computer.

| Thepe

ppropr slow. Apple Computer
man Way, Hemel Hempstead, Herts.

3 1L The Person
O LISA. The Pers

MName._ —

Company/ Address
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(continued from page 21)

The same approach has been
used successfully on the up-
market Xerox Star executive
work station and the ICL Perg
CAD work station. The Lisa is
aimed firmly at the office sector,
where Apple is looking for
substantial fleet sales, and is the
top of the Apple range. It costs
$12,000, which might translate
to around £8,000.

To enhance the existing Apple
11T business-oriented micro there
are two new disc units: the 820K
Unifile costs £650, and the 1.7K
Duofile is priced at £1,100. Both
are based around the new Apple-
manufactured Twiggie 5.25in.
floppy drive, also used in the
Lisa.

The new drive uses slightly
non-standard floppy discs, with
two read-write holes cut in the
plastic outer envelope on each
side of the disc instead of the
usual one. Apple says this
dramatically improves the
reliability of the double-sided
floppy, as the read-write heads
are not pressing against each
other from opposite sides of the
disc, which can distort the
flexible recording surface as it
rotates between them. Media
costs are around $10 a disc at the
moment, higher than conven-
tional discs, but with Verbatim
and 3M manufacturing Twiggie-
style floppy discs prices may
reasonably be expected to fall as
volume builds up.

Apple is also now selling
printers, which allows the firm
to offer customers a complete
system with the Apple name on
every component for the first
time. The dot-matrix printer
costs £450, has a 10in.-wide
platen, a 3K print buffer, six
different character sets loaded
up in ROM, and prints at 120cps
using a nine-by-seven dot
matrix.

The daisywheel printer costs
£1,200, has a 15in. platen and
prints bidirectionally with letter
quality at 40cps. Both printers
use industry-standard interfaces
and so can be used with non-
Apple equipment.

Personal computers are the
most rapidly growing sector of
the whole computer market.
According to DEC U.K.
managing director Darryl
Barbe, in excess of $1 billion has
been spent so far on the DEC
personal computer project.

Apple, a smaller and newer
ompany, with turnover now
ust reaching $1,000,000,000 a
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year, has made a proportion-
ately greater investment with the
Lisa, putting all its chips on the
table, according to Apple
Chairman Steven Jobs.
Software development alone for
Lisa absorbed two person
centuries of effort. “We are
willing to bank the company on
this,”” comments Jobs.

With this full commitment by
such heavyweight companies it
must be obvious to the most
cautious potential user that
personal computers are no
longer untested things suitable
only for the intrepid. In
consequence, fleet sales to large
companies are expected to
account for a growing
proportion of sales.

IBM has many of the top
Times 100 and Fortune 500
companies on its books already
asmainframe customers, DECis
probably in there somewhere
too, supplying minicomputers
or board-level products to some
part of the organisation. Apple
is, relatively speaking, the
outsider. Plenty of Apple IIs are
in use in large companies, it is
true, but since the unit cost is so
much lower it may not have been
forced to develop such good
contacts at the higher levels of
the decision-making hierarchy.

The greatest strength in this
type of selling lies with IBM,
which does not really have to do
much more than add a credible
personal computer product to its
range to sell heavily toits existing
customer base. DEC is offering
very good support arrange-
ments, which are likely to make
its personal computers appeal to
people who have not used
computers before and who really
want as many sources of worry
removed as possible. Apple is
putting its faith in innovation,
sinking a heavy investment into
making the Lisa office system as
easy to use as the state of the art’
allows.

Apple Computer U.K. Ltd.,
Eastman Way, Hemel
Hempstead, Hertfordshire HP2
7THQ. Telephone: (0442) 60244;
DEC, Marketing Commun-
ications Dept. P.O. Box 110,
Reading, Berkshire RG2 OTR;
or telephone the new DEC
Customer Information Centre
on Basingstoke (0256) 59200;
IBM United Kingdom Product
Sales Ltd, P.O. Box 32, Alencon
Link, Basingstoke, Hampshire
RG21 1EJ; telephone (0256)
56144, m

More news on page 24

SOFTWARE
Ty before you Buy

If you need software on a trial or shoF-
term basis — you naad ATLANTA
' RENTAI.S

Famous names in our huge Iibrary of
software include all Visicorp products

~ Micromadeller, Desktop/Plan,
‘Microfinesse, Microplanning, TABS,
Padmede, ‘Wordstar, Cardbox, Format-80,
dBase II etc. afc.

We a}so provida the hardware — Appla i
and Apple Ill, Sirius 1 and now the iBM,
plus top quality printers, monitors, hard
and floppy disk drives, sheet feeders,
line plotters and all peripherals to
complete the rental pmturs

No capital expendlture, no membershlp
nonsense, and no waiting. Fixed
char%:s, full support and frlepdl_y

Rental hotline 01-729 1411
'ﬁt[dﬂt&' Data Systems

350/356 OId Street, London, EC1V 9DT. 01-739 5889

»
T

u|||‘” ”‘",*‘&9

FULL DETAILS AVAILABLE FROM

The Educational Company
Longlands Avenue
Newtown Abbey
Co Antrim
Tel No: 0231-52333

| NORTHERN IRELAND

@ Circle No. 115
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STEMMOS

the

dBASLE.IIE

experts

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

TEMMOS offer a helpline for

dBase |l users

TEMMOS wrote Autocode I
the only intelligent
program generator

for dBase Il

TEMMOS hold monthly
seminars in the heart of
London on dBase Il

— An opportunity for anyone from
engineer to businessman to write their
own microcomputer program.

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

time.

Seminars:

7.8.9, Feb.7,8,9, Mar. 4,5, 6, Apr. 2, 3, 4, May.
6,7, 8 Jun. 4,56, July. 1,2, 3, Aug.
5,6, 7, Sept. 3,4,5,0ct. 7,8,9,Nov. 5, 6, 7, Dec.

STEMMOS
The Key to
successful
software

IR
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dBase |l
Autocode |

Name:

Please send me more information on:

dBase |l User seminars

L]
=
5

Company:

Address:

fiban 7 Ashion Tate  Aulocodn | Stemmas Lin

STEMMOS LTD

344 Kensington High Street
London W14 8NS

Tel:01-602 6242 Telex: 893003 STEMOS G

I dBASEI

||o)I:

® Circle No. 116
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BBC Micro

becomes a

two-channel ‘scope

THE GSL ANALOGUE SIGNAL
display and analysis system will
turn a BBC model B computer

into a large-screen storage
oscilloscope. It has a iwo-
channel input and can accept
frequencies up to the high audio
range. It also has a printer.

A fixed number of screens can
be stored in memory and can be

recalled for subsequent com-
parison. The two input channels

or externally. Sampling time can
be varied from 0.002 to 25
seconds. The system uses the
computer’s high-resolution
graphics with 250 by 500 pixels.

The system costs £1,206.35
for a monochrome system and
£1,407.60 for the colour system,
both prices including VAT. For
further details contact GSL, 2
North Way, Andover, Hamp-
shire SP10 5AZ. Telephone

can be triggered automatically | (0264) 58744. M|

Midwich games joysticks

THE MIDWICH JOYSTICKS have a
life expectancy of more than
200,000 operations. Made of
injection-moulded plastic and
designed to sit comfortably in
the hand they are available for
the Dragon 32, BBC Micro,
ZX-81 and ZX-Spectrum.

A push-button switch is
incorporated in the handle,
which may be used as a fire-
button. Each joystick or pair of

sticks comes supplied with the

appropriate connector for the
machine in question, and in the
case of the ZX-81 and Spectrum
there is a four-channel joystick
port. Prices are: Dragon 32,
£15.98; BBC, £13.00; ZX-81/
Spectrum, £15.98. The
controller board costs £22.95.
Midwich Computer
Company, Rickinghall House,
Hilderclay Road, Rickinghall,
Suffolk 1P22 1HH. Telephone:
(0379) 898751. |

Electrical modeller

AC/MP IS AN ELECTRICAL circuit-
modelling CAD package which
will tun on a CP/M system.
Capable of modelling any AC |
circuit with up to 24 nodes, the
package solves the simultaneous
linear equations that are usually
associated with electrical circuit
design. v
There are file, file-editing and
plotting capabilities. Functions |
include Gain, both linear and in

dB, Phase, ZIn and ZOut for
input and output impedences,
and Bandwidth. A normal
printer can be employed to print
frequency-response curves,
which are log-log scaled.
AC/MP is available from
Harcourt systems, 9a Keswick
Road, Orpington, Kent BRG
OEU. Telephone: Orpington
26469. [

More news on page 29
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Sinclair ZX Spect

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
forunder £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
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction 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 Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound 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 anamazing £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.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand allthe 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

GREEN
INV. VIDEO

Key features of the
Sinclair ZX Spectrum

@® Full colour—8 colours each for
foreground, background and bord
plus flashing and brightness-inten:
control.

® Sound-BEEP command with varia
pitch and duration.

® Massive RAM—16K or 48K.

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

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

@® ASCII character set—with upper-a
lower-case characters.

@ Teletext-compatible —user softwal
can generate 40 characters perlin
or other settings.

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

@® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




pectrum software on
ettes —available now

2 Spectrum software library is

g every day. Subjects include
.education, and business/

1old management. Flight
tion...Chess...Planetoids...
...Inventions...VU-CALC.. VU-3D
Record Controller...there s
iing for everyone.And they all
illuse of the Spectrum’s colour,
and graphics capabilities. You'll
- adetailed catalogue with your
im.

xpansion Module

s module incorporates the three
ns of Microdrive controller, local
twork, and RS232 interface.

>tit to your Spectrum and you can
up to eight Microdrives,

nicate with other computers, and
vide range of printers.

» potential is enormous, and the
‘willbe available in the early part
foraround £30.

Ncl=ir-

"Research Ltd, Stanhope Road,
rley, Surrey GU15 3PS.
mberley (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
ASClI character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 8 lines pervertical 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
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially forthe ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

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

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to 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.

I_To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Ordﬂ
| Qty ltem Code ItemPrice Total
£ £
| Sinclair ZX Spectrum-16K RAM version 100 125.00
Sinclair ZX Spectrum-48K RAM version 101 175.00
Sinclair ZX Printer 27 59.95
Printer paper (pack of 5rolls) 16 11.95
Postage and packing: orders under £100 28 295
orders over £100 29 495
Total £

Please tick if you require a VAT receipt[_]

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

S Y S A

as applicable
[Signature

PLEASE PRINT
[Name: Mr/Mrs/Miss |

N S O O I O

|
l
|
|
|
|
} *Please delete/complete |
|
|
|
|
|

[Address | | | |
|
|

1555 [ S

|
;
|
|
|
|
*Please charge to my Access/Barclaycard/Trustcard account no. }
|
|
|
|
I
|




Sinclair ZX Spectrum-technical data.

Dimensions

Width 233mm
Depth 144 mm
Height 30mm

CPU/ memory

Z80A microprocessor running at 3.5 MHz.
16K-byte ROM containing BASIC interpreter and
operating system.

16K-byte RAM (plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM.

Keyboard

40-moving-key keyboard with full upperand
lower case with capitals lock feature. All BASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colouralso settable to one of eight colours. Will
drive a PAL UHF colourTV set, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
more than10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker.

Graphics:

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whethera given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive—or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globally
to coverall further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
cover only the results of that command. They may
also be set locally to covertext printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encountered. Bright-
nessand flashing codes may be inserted into
program or text, similarly. Colour-control codesin
aprogram listing have no effect on its execution.
Border colouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screen is divided into two sections. The
top section — normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section will expand to accept a
current line of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of +, -, X, =+, and raise
to a power. Mathematical functions of sine,
cosineg, tangent and theirinverses; natural logs
and exponentials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving arange of +3 X 10 to
+7 %108 accurate to 9'2 decimal digits.

Binary numbers may be entered directly with
the BIN function.=,>, <, >=, <=and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or1 (true). Logical
operators AND, OR and NOT vield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

There is a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions

Strings can be concatenated with +. String
variables or values may be compared with=,>, <,
>= <= <> to give boolean results. String func-
tions are VAL, VAL$, STR$ and LEN.CHR$ and
CODE convert numbers to characters and vice
versa, using the ASCIl code.

A very powerful string slicing mechanism
exists, using the forma$ (x TO ).

Variable names

Numeric - any string starting with a letter
(upper and lower case are not distinguished
between, and spaces are ignored).
String-A$ toZ$.
FOR-NEXT loops - A-Z.
Numeric arrays - A-Z.
Stringarrays-A$toZ$.

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

— g = — |

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

® Circle No. 117

Expression evaluator

A full expression evaluatoris called during
program execution whenever an expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leader is recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used to remove
noise on playback.

All saved information is started with aheader
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will startimmediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
busses fromthe ZBOA, and is used to interface to
the ZX Printer,the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the |/0 port
equivalents of PEEK and POKE.

ZX 81 compatibility

ZX 81 BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” everytime a
screenisfilled.

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplot.

Character set; the ZX Spectrum uses the
ASCIl character set, as opposed to the ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out a full upperand
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




News ==

Portable

HAVE YOU EVER spent a lonely
evening in a hotel room wishing
you could get on with that
relational database you were
writing in Forth? No, we haven’t
either, but if you do miss
programming in Forth as you
travel the world, Kuma
Computers has developed a
version of Forth for the Osborne
portable micro.

Kuma Fig Forth runs under
CP/M and conforms to the Fig
Forth international standard. It
includes a number of features

Camera-to-computer
graphics interface

Forth

such as a screen editor and a full
Z-80 assembler, which should
make life easy for the Forth
programmer. The most
interesting feature is that it uses
CP/M files for all operations.
There is a comprehensive
manual, with a tutorial for
newcomers to the language, as
well as some demonstration
listings. Kuma Fig Forth costs
£85 and is available from Kuma
Computers Ltd, 11 York Road,
Maidenhead, Berkshire.
Telephone: (0628) 71778. M|

MICROSIGHT will give a

microcomputer eyes for less
than £500. The system comprises
a standard CCTV camera, a
camera-computer interface and
vision software. The Microeye
camera-computer interface
sends images to the computer as
eight-bit digital video.

System software includes a set
of processor and disc-handling
routines, plus six machine-code

Tandy’s 16-bit micro

TANDY IS TO OPT FOR the Zenix
multi-user operating system on
the new TRS-80 model 16
microcomputer. The micro is
based on the Motorola 68000
processor, which lends itself
readily to Zenix, a Unix-like
operating system. The micro
also has a second Z80-A
orocessor to handle house-
Keeping tasks.

The new micro is upgradable
Tom the Tandy model II via a
pecial kit. It can handle up to
hree terminals simultaneously

"RACTICAL COMPUTING March 1983

routines to read the incoming
data and process it for high-
resolution display. Images can
bestored in RAM, while analysis
can be carried out to determine
features such as length, width,
perimeter and centre of gravity.

Microsight comes with full
documentation and costs £495
plus VAT. For information con-
tact Digithurst Ltd. Telephone:
(0223) 208926. ]

running different applications.
The memory capacity is
expandable from theinitial 128K
to 512K.

The single-user model 16 is
able to run model I software on
a more powerful machine and
costs £3,599including VAT fora

single-drive machine. The
minimum multi-user system
requires an additional 128K

RAM and a hard-disc unit. The
machines will be available
through the nationwide Tandy
dealer network. M
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FULL DETAILS AVAILABLE FROM

Gem Systems Ltd
2 Crawford Road
Hatfield
Tel No: 30-64137/66148

MICFO

MicroSight 2 (CID)
MicroSight 1 (CCTV)
Vision Interfaces from

For details contact:-

DICITHURST

HERTFORDSHIRE

® Circle No. 118

|ght

£2990+Vat
£499+Vat
£99+Vat

Digithurst Ltd.

Leaden Hill, Orwell, Royston,
Herts. SG8 5QH

Tel: (0223) 208926

@ Circle No. 119
29




G.W.COMPUTERSLTD
RANGES

LONDON’S WEST END
BETTER SERVICE

NATIONWIDE OVERNITE SERVICE
PROBABLY THE WIDEST SELECTION OF NETWORKS...

MORE PRODUCT

MICROS...AND PRINTERS ON DISPLAY NATIONWIDE
****x+THE NEW DBMS Il (series lil of the world’s first ‘task-robot-programs’)*****

Mbasic & word-star compatible
1400 character record sizes...
mathematical scratchpad

record relational indexe:
translateable to any language

*tiitFEATURESiI**“

32000 records per filename.
20 main/200 sub fields per record.
field and record related fc I

‘Jump-to' any of 32000 records pe; file.
random/binary/key/multiple field search...

12 online file architectures.

240 fields using cross-referencing
crossrecord calculations....
‘Jump-to’ any record in 12 files
User-defineable files/field words/si

User-defineable reporting...

field protection/classification.

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

‘if-then’ questioning
file protection/password entry.

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

endless ‘either-or' matching
formulatefrecall on selection
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 a number of
such ‘task disks' such as “stock-re-order reports”; “stock-valuation reports”; “sale-mail-shots"; “production-process-analysis™; “patient history analysis"; "research-analysis”;
“budgetting” “purchase/sales-analysis"; “personellile-analysis”; “vehicle-location control™; “librarian analysis"; “plus more?”

Previous issues showed examples of ‘employees-short-list’, ‘garage stock re-order’, ‘sales analysis' ‘librarian’s list' ‘hospital’s patient list here is an ex-
ample of a ‘rental recording file' and some reports it might generate.

The record may look like this: One report might be: select ?? all records
1-record number (413 ) where the amount of payments are less than
2-client (Radio cars Itd ) 50 pounds, that were taxi-phones and faults
3-date of contract (01.04.81 } were detected. When found, pick up the cross
4-date last pmt (12.02.82 ) reference code and look up that record to
S-period/frequency (36 [ monthly identify the supplier.

Another report might be: select ?? all records
in the file where the commencing date of
rental was 04.81 and the term was greater than
12 months. Print a list of all those records
where the date last payment was prior to (ie
smaller than) 03.82 and prepare a short

7-amount of pmt (22.50 )
8-item type (Taxi-phones

9-repairs made (faulty microphone — item replaced )
10 cross reference (3.422!C details of full system spec and supplier)

address file for ‘reminders’.

DBMS Il (WITHOUT MACROS) AND DBMS Il ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) and MS-DOS (tm) ie: (SIRIUSIVICTORIEM)
DBMS II 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

MICRO-COMPUTERS

33 64#interface ports’k board
GAIV.DU.
380 Dualidrives enciosed
Superbrain 54K RAM320K disks
-Superbrain 54K RAMTOOK, disks
-Buperbiain B4K RAM/.EM disks
-Superbrain 64K RAMIOM disks
-Compustar 84K RAMOK disks
Lompustar 4K RAN32OK disks
Compustar 64K RAMTOOK disks
-Compustar 64K RAMI1.5M disks
-Advaniage B4K RAMTOOK disks
-Advantage 845 RAMS.IM disks
-Horizon E4K RAMEB.IM disks
B0 64K RAMTOOK disks
BZH 64K RAMT.3M disks
B0 64K RAMIOM disks
B16 256KITE0K disks
Siriies 1 128K1.24 disles
-Sirius 2 1286/2.4M disks
000 12801 2M disks
1 B4K RAM200K, disks
-PC 64K RAMBADK disks
-PC1 KB40 disks
Br2 32K FAM
B050 1 Meg disks
4 CBM personal computer
1| BAKICPMR diskManitor
ACSBO0:2 4K RAMIM disks
ACSHHO 208KN05Meg diskes
PCA00112 4K RAMISOK disks
APC 128K RAMM disks
Concept 16 bit pc
(360 64K RAMA20K disks
24 54K RAMTOOK, disks
25 B4K RAMZ2M disies

ANl computer prices include mbasic a5 standard,
Al prices marked € are 816 bit machines.

-Microline 80
-Microline 82A
-Microline 83
-Microline 84
EPSON -

ANADEX

-DP 8501 (A)
9145 RIO
-9/55 RIO
-9/35 RIO
NEC -3510 RIO
7710 RIO
5520 KSR
-8820
-8830
TEXAS -810

-825
DIABLO

RICOH
OLYMPIA

QUME

DRE

-RP1600
-ESW 103 14 CPS
-ESW 777 55 CPS

SYSTEM DEAL SAVES YOU
1500.00+

Choose any computer, any printer and 30 diskettes

add 65.00 for cables and testing.

add 10% warranty for 1 year (optional)

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

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

cpm handbook 50 basic exercises 2000 sheets paper

DBMS Il magic wand wiproc  magic calc

mbasic 80 diagnostics msoriidsort

recover autoload instant basic

chasic ° disk/games library case
****tolal value 1525.00*"**

If the system value exceeds 4000.00 then you get the GBVES

software packages value 690.00 also

THAT'S OVER 2000.00 POUNDS WORTH OF SOFTWARE FREE

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk
-11 Meg hard disk
-20 Meg hard disk
-Multiplexor 7 station
-Mirror backup card
INTERTEC -Compustar 10 Meg hard disk
-CDC 96 Meg hard disk
N'STAR -16 Bit u/grade
-18 Meg hard disk
RODIME -6 Meg hard disk
<12 Meg hard disk
MORROW  -26 Meqg hard disk 3295
GENIE SMG fixed/SMG removeable |:Iisk3

CORVUS

cbc -s/sided floppy drives

-disided floppy drives

-disided ditrack drives
MEMOREX -soft/hard s/sided diskettes (10)
SCOTCH -104/2D double sided (10)
SSE -Softbox PET to CPM (tm)

-Sirius 8/16 bit 5SMHz card
QUADRAM -64K print spoolerfcopier I
BIZCOMP  -RS232/auto-modem 1200 baud  450.00
AST -Port expanders (4 tmnls to 1 prtr)395.00
GIX -Port expander (switches) 95.00
GIX Port expander (switcher) 95.00

NOTE: Corvus drives with multiplexor may network
sifius .. Superbrain .. Concept .. PET .. Victor..IBM

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

-BUS V8,00 (Accounts)

-DBMS |l (Database)

-DBMS I (by mail order only)

-DBMS |ll {database)

-DBMS 1l {by 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

-Basic Compiler

MU lispimu star
MICROPRO  -Word-star
-Mail-merge
-Spelstar
-Datastar
-Super-sort
W-star/M-merge/Sp-Star
-BStam (communications)
-BStms (tele-comms’)
-Despool
-CBasic
-Pascal MT
-Quickscreen
-Spelibinder
-TiMaker
-CIS Cobol
-Forms |l
-Super Calc
-Pascal M
STANDARD -Quic-N-Easy
PEACHTREE Magic Wand

-Magic Calc
S'Soft -Diagnostics
N'West -Statpak
OASIS -The Word
ITHACA -Pascal Z
MICROSTUFF -Cross-talk (Tele-comms')
WOOLFE -Maove-it (Micro to Micro)
Software formats on all micros in our hardware list.
All prices marked £ are ilable 816 bit

TERMS & ETC

G. W. Computers Ltd (Grama (Winter) Ltd)
_4b Bediora Lourt Mansions
ord Avenue
. Enaiana.

BYROM
DIGITAL
F.GELLER
LEXISOFT
LIFEBOAT
M'FOCUS

SORCIM

41 1wc a
TOr INTODAcks
and se
5 include VAL NO

INE apove 11S1S are Not exnausive
Please call in only by prior appointment.




G80/86 SOFTWARE

Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm)
Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list

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)

Qasort/Qnsort (500 records/15 seconds) (95 pounds)

Each module is a set of ‘tast disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS Il and runs
reports without your secretary having to touch a single key.
Consider the advantages in these features. The user manual is contained in FIVE pages. All reports are generated by robot
functions. Reliability tested (benchtest PCW June). Works in a network multi-user environment. Fast easy data entry.
Files are re-organised and sorted automatically.
Produced by the same people that originated ‘BUSiness’, ‘DBMS |1, '‘DB-CALC’, 'AUTOLOAD AND RECOVER’ ‘ETC' and sold
successfully over the past five years.
Also see our advertisement next page, the software above com%srrlree with a system purchase (excluding items marked ** and
DBM ).

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 3000/IBMSuperbrain/Pet/N’ star/Sanyo. The low-cost start-up of a
network could be simply
1 hard-disk of 5 mgbytes 1 multiplexor 1-2 stations
1750.00 695.00 from 795.00
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’

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).

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

Now switch to virtual console 2 and while consoles 0/ 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,
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.

or file-reorganising, or any other task you might

Advance notice

introducing forward developments of
DBMS Il “TURN-KEY"' software

Three enhancements will be available for DBMS Il towards late Spring/Summer 83

1) a new ‘FORMS DBMS III' will enable you to design your business forms with embedded formulae (ie; quantity * price for invoices) to suit your
own particular stationery

2) a new ‘EQUATION PARSING DBMS III" will enable you to set up field formulae (as in calc-programs) so that DBMS 111 will overlap areas of all the
‘word-processing type’ programs currently available in a rudimentary manner.

That means a DATABASE program, totally resident in the RAM of your machine, leaving you with all the disk space for data, capable of ‘calc’ and
“text’ processing as well as the already unsurpassed features incorporated in DBMS Il

PROBABLY THE MOST POWERFUL INDIVIDUAL PIECE OF SOFTWARE AVAILABLE TODAY

® Circle No. 120




Includes
£1000 worth
of software.

Yes! Only £1095 (or only £895 with one disk drive)
will buy you the Morrow Designs Micro Decision. As
advanced and sophisticated as those costing several
times the price, the Micro Decision comes packaged
with a comprehensive variety of software.

Micro Decision features:—

* 64K bytes of RAM

* 780A processor at 4Mhz

* Two RS232C serial ports

* Floppy disc controller for up fo 4 drives

* 200K bytes formatted per drive

* Format compatible with Osbourne, Xerox, IBM PC
* Compact; 16.7" wide, 5.3" high,11.3" deep
Software supplied as standard:—

# WORDSTAR: Word Processing System

% CORRECT-IT: Checks and corrects spelling

* LOGICALC: Financial modelling and forecasting
# CP/M 2.2: Disk Operating System

* BASIC-80: MicroSoft BASIC language

& BAZIC: North Star compatible BASIC

k PILOT: Programming learning language

¥ MICRO MENUS: Operators CP/M roadmap

Add a sun‘able VDU ond prmter cnd you hclve all
the hardware and software you need. Example
shown —complete business system with VDU, Printer
and the Exact Accounting System, guaranteed for
one year—£2295.

* Prices exclusive of VAT and carriage. Prices subject
to change. Dealer enquiries welcome.

r—“__-____—-_-ﬂ

I Return this coupon for further details of The Micro Decision. I

' Name Position I
Address

I Tel. No.

l PC BN Microcomputer Specialists =

h — e o — 46 Balham Hiah Road London SW12 9AQ Tel: 01-675 5325/8/7
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We take all the guessin
out of terminal buyin

Micropute is a fast developing distributor with the sole
aim of guiding you through the systems jungle.\We carefully
test, evaluate and then select the best product from its own
marketplace. We then add our own extensive product
knowledge and all the necessary ancillaries related to the
main product. All this fully backed and protected by fast,
comprehensive nationwide servicing and maintenance
coverage.

K9 Terminal
Main features:

@ 80 x 25 (including status line) ® Underlining
® Green display ® Half intensity

® Seperate keyboard ® Protected mode

@® Function keys ® Line and block graphics
@® Self test ® Televideo compatible
@ Reverse video ® Baudrates to 9600

The K9 Terminal is undoubtedly one of the most
competitively priced terminals available on the market today
which can offer so many outstanding features.

The K9 Terminal is supplied to us by LC.L and includes the
type of back-ups and product development that you would
expect from a major manufacturer.

Delivery is ex-stock and this amazing terminal is now
available at the incredible price of only: £525.00 + VAT,

Insight Terminal

Main features:

As the K9 Terminal plus,

@ Deeper contrast on screen

® Black screen surround
(eliminates reflections)

@ Deeper recessed screen

@ Customised for Wordstar

@ Optional 15" screen

® Optional graphic display

® Alternative emulations.
VT52, Beehive
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The Insight Terminal is again, extremely competitively
priced offering an even greater amount of features than
the K9.

Thelatestaddition to the already impressive list of this
terminals features is the option of full graphic display,
which is now available as an ex-stock itemn,

Delivery on all Insight Terminals is ex-stock and prices
start from as little as £595.00 + VAT

All Micropute products are backed by a nationwide
service and maintenance team.

For further technical data and the name of your
nearest dealer send the coupon now!

&

=
E m Cathenne Street, Macclesfield, Cheshire SK11 60,
mic 13 Tel: [0625) 612759

Mame Position

Company Name

Company Address

Catherine Street, Macclesfield, Cheshire SKII60Y. Tel: (0625) 612759

@ Circle No. 122
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The right software P
for your

Service Cenire
==y N/ [ e COMPUTECH FINANCIAL ACCOUNTING PACKAGES
| th | AY 4 . | | | |

Gpplica‘l'ion from Systern Consul

Invoicing and Stock Recording
Sales, Purchases and General Ledgers each 4
Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc

VisiCalc, Applewriter and other Apple software (Prices on request)

COMPUTECH CHAIN MAIL

A mailing merging document processor which may
be used with text files, including random files and
Applewriter 1.1 binary files

COMPUTECH GRAPHICS DISK
for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from ¢

¢

PN T Y

.@Géuom\“ﬁ ?T‘ETE“

P

" DIPLOMAT VIDEO DIGITISER
" store a frame from video camera in a fiftieth of a
_.second, process and prinf
+DIPLOMAT PARALLEL Interface
DIPLOMAT SERIAL COMMUNICATIONS Interface
DIPLOMAT RAM 16 Memory Expansion
1 5 i I ; DIPLOMAT CLOCK/CALENDAR
- = W LOWER CASE Character Generator with Applewriter 1.1
2 ot el = enhancements
MICROMUX Data Exchange (Max 16 Poris) from
MATRIX PRINTERS, Microline and Epson with
graphics and up to 200 cps - from
MICROLINE Optional Character Generator
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh
_ from under &
Prices exclude VAT, Carriage and Packing

For full details phone for data sheets and a FREE demonstration

CONMIPUTECH SYSTEV

168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

@ Circle No. 123 » ‘ The Apple logo is a frade mark of Apple Computer Inc. VisiCalc is a trade mark of



_EM news:

ON JANUARY 18 IBM finally
aunched its Personal Computer
n the U.K. nearly 18 months
after its American introduction.
Of course the IBM PC had been
wvailable in the U.K, for some
ime but only as a ‘“‘grey”
mport, not with the blessing of
he company itself.

The new machine does not
how any remarkable advances
ver its American cousins. The
ceyboard has been specified for
he U.K. The drives are now
)20K. The minimum RAM is
10w 64K instead of 16K — IBM
rovided a cassette-based 16K
nodel for the home-market in
America. The PC no longer
leeds a mains transformer to be
idded. All these were expected
ind delivered: anything more
adical, such as replacing the
088 chip with an 8086, has not.

Possibly the most original
art of the launch is that IBM
1as formed a new subsidiary,
BM United Kingdom Product
ales Ltd, to market the new

nachine. Outlets will be
uthorised dealers and IBM
letail Centres, with bulk

urchases or ‘‘fleet sales’’ being
andled direct.

Many people had wondered
ow IBM was going to sell what
5, by IBM standards, a low-
riced computer. The new sales
ompany indicates that it will be
boking for high turnover.

However, in U.K. terms the
BM PC is not exactly cheap.
‘he retail price of the minimum
elf-sufficient system, with 64K
f RAM and only one 160K
loppy disc, is £2,080 plus VAT.
\ proper business system with

The PC launched

in Britain — official

128K of RAM and two 320K
drives, plus printer, is priced at
£3,442 plus VAT. As the printer
is only an Epson MX-80 wearing
an IBM badge, not a letter-
quality printer, this is not going
to give too many rival suppliers
sleepless nights.

The IBM PC broke new
ground when it was launched in
the U.S., just as the Sirius 1 did
in the U.K. A year or so later,
however, there are many micros
on offer with superior
performance at a similar, oreven
a lower price.

Most of the major computer
manufacturers have now
entered the micro market. DEC

and Wang have produced

Digital Research’s offering

JIGITAL RESEARCH may not have
vritten PC-DOS, but it has
roduced a range of products to
un on the IBM PC. First is
Digital’s own DOS, CP/M-86,
o rival Micro-Soft’s. To en-
ourage people to use it, Digital
1as priced it at only £42 — about
ne-quarter of the cost of the
BM version.

In addition, CP/M-86
ncorporates some enhance-
nents. They include a print
pooler, to allow background
rinting while the micro is used
or something else, GSX
xtensions for use with graphics
ackages and a library of device
rivers for use with various
opular printers.

A multi-tasking version of the
amous operating system, called

Concurrent CP/M-86, will also
be available, plus a range of
programming languages such as
CBasic, CBasic Compiler,
Pascal MT +, Cis Cobol, and
PL/1.

Concurrent CP/M-86 can be
bought separately or as part of
the PC Power Pack. This
includes a Percom Data 5.25in.
Winchester hard disc, a 256K
RAM board and controller.

Finally, Digital Research has
announced Logo for the IBM
PC. It will be able to use the
whole of RAM, giving up to
100,000 workspace nodes.

Contact Digital Research
(U.K.) Ltd, Oxford House,
Oxford Street, Newbury, Berk-
shire RG13 1JB. Telephone:
(0635) 35304. (1]
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‘Already here in numbers as a “grey” import, the IBM PC is now available with official back-up.

excellent micros, and Data
General has virtually halved the
price of its Enterprise 16-bit
machine. The Sirius is by now
well established.

IBM will undoubtedly do well
with the PC, but is unlikely to
sweep the market in quite the
way achieved in the U.S.

Initially, however, there will
be many major companies who
want the IBM machine. They
will be buying in bulk, and able
to negotiate a discount.
Anyway, they may have IBM
mainframes or minis and not be
too bothered about the price.
These buyers will probably
absorb all the spare machines
IBM can supply until the

|croSofts Multiplan spredseet is proving to be one of

company starts manufacturing
at Greenock in Scotland later
this year. When you have people
clamouring to buy micros and
they are in short supply, why
reduce the price?

Atleast this will give the ““plug
compatible’’ manufacturers —
of which there are now many —
a chance to build their market
share. For whether the IBM PC
is a huge success, or just a
success, it is certainly going to set
a standard. It will generate
massive amounts of software
and, as continuing sales of the
Apple II demonstrate, software
sells hardware. If it does not sell
IBM hardware, then the plug-
compatible rivals will benefit.[]]

the most popular of its type. It is already available for the
Apple Il, Wang PC, Olivetti MS-20 and Victor 9000 micros,
among others. Now it has been produced forthe IBM PC and
customised for the IBM keyboard. An excellent extra
feature is the ability to “paint” in colourto produce blocks or
windows of information. Contact Microsoft Europe Ltd.

Telephone: (04427) 75091.
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Now the VIC 20 and 64 can
communicate with PET peripherais

T o /./.././/,"///’/-" -

3

VIC and 64 users

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

V5 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

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.

BLF

IEEE instruments such as volt meters, plotters efc.

Wi

ARRTLE £

il iy -

“.““\““"'l‘.\':l::‘:.}:‘“m
Y

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 age 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 RS232 printer.

INTERPOD costs £125.00 plus VAT

(INTERPOD)

Oxford Computer Systems (Software) Ltd. Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700



THE PROFESSIONALS CHOICE

I~

i N
Word Processing - Wordstar £250. Mailmerge £75. ‘

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

Act Sirius 1

16 Bit Stand Alone Micro
with superb features.

128K, 1.2MB Floppies
CPMB86 as standard - £2395

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

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

Altos — ) | | Calculation - Supercalc £175.

Up to 4 terminals and 40MB Electronic worksheet for preparation of budgets and
of Winchester Disk. tables of data.

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

16 Bit system with 8
terminals available.

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

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

IBM Personal
Computer

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

700K Floppies 3
5-12MB of Winchester Disk %,
available, MSDOS standard

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

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

From £2515 Graphics - Price depends on application.
Full on-screen graphics both colour and black and
white.

Videcom Apollo Engineering - SPERT £450

15 inch green screen,

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

Suite of programmes for PERT analysis and civil
engineering applications.

Communications - Liberator £250.

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

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

Superbrain II

Still a leader in 8 bit price
performance, KGB having
sold over 600 Superbrains
has unbeatable experience
on them. From £1485.

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

OO0 000000909

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

S

N

MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro.

and inScotland: Micro Change Ltd. TelferHouse,74/80 Miller Street,Glasgow Tel:041204 1929

@ Circle No. 125.
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Anagram Systems'
Integrated Accounts
1s, simply, the most
7 comprehensive,
e 8 easiest to understand
7277 ' integrated accounting
)~ package available to
Commodore users. It is the
best reason yet for choosing Commodore.

And now there i1s Anagram Integrated
Accounts with integrated Stock Control — on top
of superb Anagram standalone Stock Control
and ledger packages. Just look at these features
and options.

Full integration: Anagram Integrated Accounts
consists of Sales, Purchase and Nominal
Ledgers, Cash Book, and functions which permit
journal entries, file maintenance and report
printing in remarkable detail. All these are
automatically updated when you make an entry.
In the version with Stock Control, creating an
involice updates the stock as well as the other
modules.

Single- or multi-user: Anagram Integrated
Accounts, with or without the integrated Stock
Control, can be supplied either single-user, or
multi-user for up to five machines for only £300
extra per machine. The same goes for Anagram
Stock Control.

Hard disk or floppies: Integrated Accounts is
on just one floppy disk — compare that to
competitive packages — and runs successfully
with the Commodore twin disk units. Integrated
Accounts with Stock Control and Sales Order
Processing ideally requires a hard disk.

@fE ANAGRAM SYSTEMS
— q j 60A.Queen Street, Horsham,West Sussex
— RH13 5AD. Tel.(0403)50854 58153
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ou’re just one step
away from one-step
accounting

S

Open Item or Balance Forward: Choose which
system you want for each account — you can even
mix the two.

Extensive analysis: Each sales invoice can be
analysed across ten nominal headings; each
purchase invoice across eight. You can set up
budgets within each nominal heading to get
comparisons of ‘budget to actual at any time.

Easy to understand, learn and use:
Anagram Accounting and Stock Control
packages are designed for
busy people who don't want
to mess about with
computers. They use
ordinary book-keeping
terms without jargon.

Your Commodore dealer should
have these packages ready
for demonstration. If not,
phone Anagram and we

will fix a demonstration for
you. Or send the coupon.

To: Commodore Special Promotions

I Department, 675 Ajax Avenue, Trading Estate,
Slough, Berkshire SL1 4BG.
Telephone: Slough (0753) 79292.

Send me brochures on the Anagram packages I have ticked
I and tell me where to see them running

O Integrated Accounts with Stock Control
O Integrated Accounts [ Standalone Stock Control
I [ Standalone Ledgers

Name

Position

Company

Nature of business

[
[
i
I Address
I
i
]

County Postcode

Telephone No

Any existing CBM computer
commodore :

|
'CKCO(\/\PUTER

® Circle No. 12¢
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Axioms and

Random access

assumptions

Boris Allan discusses different approaches to the logical processes of argument.

WHEN EXAMINING any argument for its
validity Aristotle suggested that there are
two key aspects to be studied. The first
aspect is what we now call deductive logic —
the process by which we move from our
assumptions to our conclusions. Aristotle
was concerned to find valid processes of
argument by what he termed apodeitic logic.

The other aspect is what we might now
call inductive logic — the nature and status
of our assumptions. He was concerned to
find valid bases for argument by discerning
the essences of things.

Aristotle realised that each initial
condition is itself a result of earlier
conditions. Why is the initial condition an
initial condition? On page 175 of Aristotle,
H B Veatch explains: ‘‘at each stage of the
explanation the why-question recurs, and
aprarently so as never to receive a final
answer.”’

Aristotle’s method

In mathematics and those subjects con-
sidered to be mathematically inclined the
Aristotelean distinction between induction
and deduction has been codified into what is
termed the axiomatic method. In mathe-
matics an assumption is called an axiom,
defined in the Oxford Dictionary as *‘a self-
evident proposition, requiring no formal
demonstration to prove its truth but
received and assented to as soon as
mentioned.”” The axiomatic method derives
its power from the possibility of deriving
many results from a few assumptions, the
axioms. The classic example is that of
Euclidean geometry — see Mathematics in
western culture, chapter 4,

In contemporary mathematics a proof
consists of showing how a conclusion
follows from the assumptions. If a
conclusion does follow from the axioms
then it is often termed a theorem of the
system. Suppose you had the assertion that

(A + B = A> + 2AB + B?
To prove it is true one has to make certain
assertions and by use of accepted rules of
derivation produce the above result.
Concepts of modern mathematics, pages 76
and 77 makes eight assertions. You prove
one assertion, the theorem, by use of other
assertions, the axioms. The first axiom to be
isted by Concepts of modern mathematics

"RACTICAL COMPUTING March 1983

is

A+B +C=A+(B+ 0
This is not a self-evident truth, it is the
associative law of addition and has to be
shown to be true — that is, it is treated not as
an axiom but as a theorem.

The associative law might seem to be self-
evidently true since

B+4)+5=3+4+5=12
But why should it be true for numbers other
than 3, 4 and 5? And even if it were true for all
numbers why is it true for A, B and C? We
are back to Aristotle’s distinction:
ultimately you cannot justify your axioms
unless you “‘know’’ that something is true.

How would you define the meaning of 17
It is impossible to define 1 in terms which do
not presuppose other numbers, yet everyone
knows what is meant by 1. We all know that
1 + 1 = 2, but how do you prove that the
first 1 is the same as the second 1?

Does | man + 1 woman = 2 children?
Our knowledge of numbers is intuitive. By
some means or other as we grow up we come
to know that 1 + 1 = 2 — though not in
some cases. Our knowledge of numbers is a
clear example of what Aristotle calls
inductive logic.

In A mathematician’s apology, pages 140
and 141, G H Hardy, a mathematician of
note, has written: ‘‘a real mathematician
has his conscience clear; there is nothing to
be set against any value his work may have;
mathematics is, as I said at Oxford, a
‘harmless and innocent’ occupation.”
Hardy suggests that the keynote of
mathematics is the ability of the
mathematician to create, to transcend

References
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reality, He distinguishes between real
mathematics and trivial mathematics,
where real mathematics is distinguished by
the quality of thought.

Take the assertion 1 + 1 = 2 as perhaps
being the most primitive of all axioms in
mathematics, assumed by all subsequent
proofs. In what can the assertion be
Justified, as it cannot be proven by more
primitive axioms. The only possible justi-
fication is that it has always been the case.

The justification must be in terms of our
experience, of taking one thing and then
another and finding there are two things —
though at the subatomic level funny things
may happen. The process by which we come
toourconslusionthat I + 1 = 2isinductive,
and is similar in form to an assertion that the
sun will rise tomorrow.

The axiomatic method in mathematics is
built upon inductions which are totally
reasonable but nevertheless are still
inductions. Is it any more reasonable to
accept the reasoning in Principia
Mathematica by Russell and Whitehead
than to accept the sun rising?

Induction distinction

A distinction is claimed between what is
termed scientific induction and ordinary
induction. If we can predict that the sun will
rise tomorrow by use of laws of relativity,
then it is held to be more convincing than
just hoping, because the laws of relativity
applied to the solar system depend upon a |
wider range of inductions. Yet all applied
laws are generalisations based on past
experience.

Ever since Aristotle, philosophers and
scientists have been aware of the key
problem of induction. In this century
Popper presented a means by which one
could evaluate scientific and ordinary
arguments. As you can never prove that an
argument will be true for all time, he
suggests we should investigate ways of
establishing the falsity, or incorrectness, of
assertions. ““There will be a revolution’’ is
an example of an assertion which is
inherently untestable because we have not
decided when, if ever, the revolution will
come. ‘“‘By 1984 there will be a revolution®’
is testable, because by 1985 we will know

(continued on next page) |
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(continued from previous page)
whether it has happened or not happened.

Popper split arguments into two classes:
scientific, that is testable, arguments and
metaphysical or not testable arguments.
The test always has to be against reality. One
could fault arguments by examination of the
deductive processes used to relate the initial
assertions to conclusions, that is the
deductive aspects. In testing against reality
you are actually testing the original
assertions. If the deductive aspect is correct,
then any conclusion is only a product of the
original assumptions.

A mathematical argument is, in one
sense, an example of metaphysics: there are
no testable conclusions, and mathematical
induction is simply a variant of axiomatic
systems. The case for the initial assumption
is based ultimately oninductionssuchas 1 +
1 = 2. Itisthen assumed to be true for alater
version, and the successor to the later
version is then worked out. If the difference
between the two versions is according to the
formula, then the formula has been correct.

By pure induction it is then possible to
generalise that it is true for all cases. This
appears to be justified by a rule which allows
vou to follow on from successive
happenings and so, it is claimed, it is in some
way different from using laws of relativity to
predict the sun will rise tomorrow. The logic
involved in moving from the assertion that if
it is true for 1 and true for N it is true for
N+ 1 and for 1+ 1=2 is simply inductive.
We know that we can replace N by 1 to give

N+ 1 = 2, but can it be justified by a totally
deductive argument?

Commentators who have followed on
from Popper, especially Lakatos, have
noted that when faced with the collapse of
an argument yet with the deductive part of
the argument appearing to be correct, it is
usual to add extra assumptions to
accommodate the new results. The Bohr
theory of atomic structure is a good
example. Mathematical arguments can be
faulted on their initial assumptions, as well
as on their process of argument — see
Witigenstein's lectures on foundations of
mathematics. But when one comes to
examine correctness proofs for actual
programs, the addition of extra axioms
becomes very popular.

Take the trivial program

10A =1

put forward as perfectly correct, and
therefore a refutation of the argument that
there is no thing as a correct program. One
only needs to note that there is no Let and no
End for the program to be shown to be
incorrect, and thus to refute the assertion
that the program is correct. When faced
with such refutations the automatic reaction
of some is to change the grounds for
argument.

One obvious way of adding extra axioms
istorestrict the type of language and the type
of machine. To prove programs correct in a
vacuum is pointless — they must run on a
specific machine.

It is not possible to leave this topic with-

out mentioning a powerful argument
concerning the inadequacy of deductive
processes of argument in mathematics.
When [ called the program trivial I was
thinking of Goédel’s Theorem, the simplest
exposition of which is in Nagel and
Newman’s Gdadel’s proof.

Godel showed that in any system which is
sufficiently non-trivial to refer to itself,
there are assertions whose truth or
falsehood cannot be established by
derivation from other assumptions. A
complex computer language may produce
programs which are untestable by
mathematical means, if one accepts the
truth of Godel’s proof.

Popper wrote in The logic of scientific
discovery that he did not believe that there
was such a thing as a valid inductive
argument, because being inductive it could
never be established as correct. Popper also
wrote that he was not considering
mathematical induction, because
mathematics was part of metaphysics, that
is mathematical arguments had no relation
to reality. On page 72 he considered
mathematical axioms, in this case those of
Euclid, as purely conventions with no
relation to reality, or as hypotheses with
relation to reality.

My assertion is that though correctness
proofs can be useful in establishing
consistency in programs they cannot
establish correctness in the real world. What
is more, the effort involved would seem
rather fruitless.
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HAL Computers
annihilates small
capacity Winchesters.

DISTINGUISHING =

CHARACTERISTICS )

Hard disk capacity and speed with

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

Fully Apple Il compatible — DOS 3.3, Pascal 1.1 and CP/M.
Uses all standard Apple DOS commands — appears to

Apple as a massive 8 inch floppy.

HOW SCORPIO 8 IS KILLING THE SMALL

WINCHESTER

WINCHESTER
KILLER-£750

The incredible Scorpio 6.2 Mbyte |
hard disk alternative from

ay
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CAPACITY (MB)

-‘ 0.15 MB FLOPPY DRIVE

3MB HARDDISK

REWARDS
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of five 5.25 inch diskettes each of 1.2 Mb
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—‘ 450  FLOPPY DRIVE
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B High speed DMA data transfer.

B Cost effective and software compatible
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B Removeable media means separate
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supply, interface, cables and software.
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address shown below.

7

/;//

Hants.GUI47QU

/// /// c Telephone (0252)517175

Telesales (0252)517171

gy vy 4 .
YU NY T
7 _

N

® Circle No. 129



THE MOST DIFFICULT THING
ABOUT GETTING A COMPUTER

IS GETTING THE RIGHT ONE.

BBC MICROCOMPUTER

BBCMicroModelB...............co..oo. 419.00
Games Paddles .. veanlilL30
14" ColourMonifor ........ .250.00
12" Monochrome Monitor . 90.00

SingIE DISKDIVE ....................... ~.230.00

Selection of business, educational, gruphms &
games software availabe from .. ..3.50

EPSON HX-20
PORTABLE COMPUTER

Diminutive fully fedtured business
computer that is small and light enough
fo 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’ on to a
larger machine when you return

to base. 402.00 ex. VAT

CROMEMCO C-10

PERSONAL COMPUTER

A full feature personal business
computer system including

software — for the price of a YDU. Also
the entry point info the renowned

Cromemcorange. 4495.00 ex.VAT

C-10 SP Personal Computer Superpak inc.
Z80A Processor, 64K Memory, Single 514"
390K Byte Floppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compdtible Operating System,
plus Word Processing, Financial P!unning & 32K

BASIC Software .. .1195.00
Additional 54" Flappy Dlsk Drwe ....450.00
120Wome|nDn|szhseianar ...675.00

OSBORNE

Oshomne Portable Computer inc, Standard
Software — Wordstar, Mailmerge, Supercalc,
MBASIC, GBASIC, CP/M 1250.00
Osbome Double Density Version inc. USDC-P
Syt S R R 1375.00
0sbome Starter Kit inc. Daisy Wheel Typewriter
‘Printer’ 1699.00

OSBORNE

Truly portable personal small computer
system housed in a ‘snap fogether’
case complete with business programs,
50 you can start work almost anywhere.

4250.00 ex. var

PRINTERS —IMPACT

Anadex DP9500A 132 Cols., 150CPS Matrix
Printer with Graphics. 10, 12.5,13.3,16.4
Chor/In, Low Noise .. .1150.00
Anadex DP9501A 132 Cols, 150CPS Matrix
Printer 10, 12, 15, 16.4 Char/In, Low

Noise.. .1150.00
Anadex DP9620A 200CPS Pnnrer Low Noise,
10,12, 15, 16.4 Char/In 100 GPS in Double
Pass Enhanced Mode. .1250.00
Anadex WPB000 Dual Mode Prinfer 132 Cols,
150/ 180CPS Comespondence Quality,
300/330CPS Draft and Graphics Mode. Diablo

630 Protocol Emulation.................1950.00
Epson MXBOT/3 Tractor only 80CPS ....349.00
Epson MXBOFT /3 Friction and Tractor ... 389.00

Epson nx1m; 3 Friction and Tractor

OOCES s swvs vavs s v s aias 499.00
PRINTERS - DAISY WHEEL

Brother HR1.. rererenssenss.590.00
Brother 8300 .. 458.00
Crown Ranier — Brother TQGPS 795.00
Diablo 620R0 25CPS ..... 995.00
Diablo 630R0..... 1575.00
Smith Corona TP1........ 475.00

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

From 2195.00 ex. VAT

NORTH STAR ADVANTAGE
Advantage Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byte RAM, ZBOA
Processor, Serial Inferface, Dual 350R Byte

Diskette Drives and Business Graphics

Software .. .2195.00
M\mniuga HID Desk- Top Smem 0s above
except single 350K Diskette Drive + 5SM Byte 5"
Winchester Hard Disk Inc. Business Graphics
Software .. .2995.00
Ad\rnnluge upgmde foIntel 8088 Processor with
64KB Memory@ .. Pt ..320.00

> With built-in expandability —

COMART PRICES EXCL. VAT
COMMUNICATOR

Clearly the most price competitive
modular computer system on the market
inside and

ot m From 4895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Comont CP100 ‘Communicator’ Micro
Computer: ZBOA Processor, 64K Byte Memory,
Dual 54" Floppy Diskette Drives each storing
390K Bytes of Data. Dual Serial and Parallel
Ports. 10 Slot 5100 Bus. CP/M Version 2
included . .1895.00
Comart CP200 os CP100 excapr Dual ?QOK
Byte Diskette Drives 95.00
Comart CP500 as CP100 except one ?QOK Byte
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 ond one 5" Winchester Drive
having 19M Bytes of Formatted Data ... 3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comart CP1100 Communicator Micro
Computer: 6MHz BOB6 Processor, 128K Byte
Memory with Parity, Dual 5'4" Floppy Disk
Drives each storing 390K Bytes. Dual Serial and
Parallel Printer Ports. 10 Slot 100 Bus inc.
CP/MB6 &MS-DOS .. ..2295.00
Comart CP1202 CP1 200 with 256K Byle
Memo
Comart GP‘I522 CP1520 wurn 255K By‘te
Memory .. 545.00

UPGRADE KITS

Wide range of 8 to 16 Bit and floppy 1o

hard disk upgrade kits availoble for
Communicator Systems

COMART MULTI USER
CONFIGURATIONS

Comart CP520/M CP520 Communicator
System with 256/ Byte Memory and 6 Serial
Interfaces. Includes CP/M and

MP/M11 . .4995.00
Comart CP1525M CP1520 Communicator with
a total of 512K Byte Memory and 10 Serial
Interfaces. Includes CP/M86 and

MP/M86.. P st ..5995.00

COMART SUBSYSTEMS
Comart CB200 Cartridge Tape Back-Up
Subsystem for Hard Disk ................2495.00
Comart HD520 5" x 20M Byte Hard Disk
Subsystem (requires HDCONT or can be added
foaCP520 or CP 1520)... ..2395
Comart HDCONT Winchester Disk Confroller for
2, 20M Byte Drives.. 195,00
Comart FDB0O 8" FIoppy Slngle Disk Drive
Subsystem; Single Sided, Single Density IBM
3740 Compatible (requires C-IFDC) .....995.00
Comart MP/MSUB Hardware & Software to
Upgrade Communicator to MP/M. Includes
MP/M, two 48K Byte CRAM 48 Memory and
4510 Seriol InterfaceCard................1150.00

s1oo BOARDS PRICES EXCL. VAT
Comort CRAMB4 64K Byte Dynamic RAM with
Bank Select. .. .200.0¢
Comart CRAM48 48K By'ra D‘,rnumlc RAM with
Bank Select. . .180.0:
Comart CRAM256 256K Byta Dynumrc RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compatible. Also supports 8 Bit Bank

Switching .. .550.01
Comart c-cmae 8086 Processor Ccrd with

. Dual Serial and Parallel Ports. Monitor in 8K

EPROMand 4K RAM .. 300.0C
Comart C-IFDC InTeIIlganI Diskefte Drive
Confroller with ZBOA Processor ... ..295.0C
Comart C-CPU ZB0A system Processor Board
incl. 2 Serial/ 1 Parallel Port.. .200.0(
Comart 4510 4 Channel Synch/Asynch Inferfac
Board.. .250.0C
Dual SWams ClK24. Buﬂaw Supponeq Real
Time Calendar Disk. . .285.0C
Dual Sys‘tems CMEHSZ 32K CMOS Btmen,r
Supported .1195.0C
Dual S\mams CMEMB 16K CMOS BumamI
Supported Memory .. ..895.0(

CROMEMCO 68000!280A
SUPER MICRO SYSTEMS
Cromemco CS1D2E System 1 including Dual
390K 5" Floppy Disks, DPU, MCU, 256MSU
and 16 FDC Cards in 8 Slot 5100 Card, Table
Top Enclosure .. .3620.0C
Cromemco CS1D5E us CSi D?E Dul wn‘h 512
MSU .4280.0C
Cromemco CSTHD2E Smem 1 |nc|ud|ng Single
390K 5" Floppy Disk, 5.5M Byte 5" Winchester
Disk, DPU, MCU, 256MSU, 16FDC,

wDiz.. ..5595,
Cromemco CSTHDSE as CSTHD2E but with
512Msu .. ..6255.0(
C-mmamco &6305! S\rstam 3 mcludmg Dual
1.2M Byte Floppy Disk Drives, 21 Slot Card
Coge, DPU, MCU, 512MSU, 16FDC ....6585.0(
Cromemco CS3HDS5E os CS3D5E but with 5
5.5MB Winchester DiskandWD1 ...... 8230.0¢

CROMEMCO 280
COMPUTER SYSTEMS

Cromemco CS-1H Systemn One including Z80A
Processor, 64K Memory, 390K Byte 5” Floppy,
5.5M Byte 5" Winchester Disk and VDU/
PrinterInterfaces. ..........cooeeerereenns 4595.0
Cromemco CS-18 Slot S100 Bus. Computer
'em One, with Z8OA Processor, Dual 5
Diskette Drives, 64K Memory, VDU/ Printer
e e e 2630.01

Cromemco CS-2 21 Slot S100 Bus. Computer

System Two, ZB0A Processor, Dual 5" Diskette
Drives, 64K Memory, VDU/ Printer Interfaces
(19" Rack Mount) 0
Cromemco CS-3 21 Slot S100 Bus. Computer
Systemn Three: Z80A, 64K Memory, Dual High
Speed 8 Diskefte Drives (1, 2M Bye each),
VDU/Printer Inferfoces (19” Rock

Mount)... ..4495.0(
Cromemco Z-2H 12 Slot $100 Bus. Hard Disk
Computer System with ZBOA Processor, Dual 5
Diskette Drives, 10M Byte Winchester Drive, 64
RAM&VDU/ Printer Interfaces ........... 6585.0(
Cromemco Z-2H/GS Cromemco Graphics
System based on Z-2H, together with additional
Dual Ported 96K Byte Video Memory, High
Resolution Graphics |/ F and Bit Pad Interfaces
CDOS and SGS Soffware Included ... 8560.0(

BOOKS

Very wide range of computer books
stocked at all shops.

BUG —BYTE SOFTWARE

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

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User/Multi
Tosking) Unix Based Operating Wstem .395.0
Cromemco FOR-D Fortran ‘77 .. ..395.

Cromemco PAS-D IS0 Pascal ...




Cromemco ASM-D 68000 Macro

ASSOMBIBILL. s tenv s eisannnny s s 95.00
Cromemco STB-D 32K Structured
T | 395.00

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

@ = Availability early ‘83 We're deli
ghted to g
5] Dealers nnounce that 1y
CROMEMCO LANGUAGES irocompure aor 18 G011 nv gt nore 4 D abponted 1 Ao
aao A) € small business on for years, the |5 M Omputer, The mogt si orised
05 an intell an as a stand glo- PC can be emp) gnificant
Cromemco FDB 16K BASIC Inferpreter. .. 130.00 mn;e;?"e."' terminai for g main :‘? ne desk fop system, o ﬁ,g‘{‘“’ by, for example,
Cromemco FDF Fortran IV Compiler .....195.00 also fing With 128K pay ame. Our 'stqp configurati arge corporate yser
Cromemeo FDC Cobol Compiler........395.00 Staff cqn 11! WE'Ve given g ot of o ard and serenchO7 1S the 320K By
c:sq:nugmco STB 32K Structured BASIC (in%!udes add on.:::?;;gl_l acomprehe ﬂsiv:ugm 10 Supporting the | BM bgfg:: B'gleshap you'll
KOAM). firseivsisuirsyaris i 130.00 industri In's and speg; io of IBM p « ~Ur IBM traineq
gommgm? ;E-R w - Rational meruzr'.ar\élr & The l;rﬂuilacu"u laboratory applic:gzmng::g%i?; J;'ﬁ about J;‘r’y",{',-ﬂf ;ﬁ;"ﬂ'}:‘l;nes fm'u:s
J > Dusﬂbuurun[ ercial,
Cromemco FDAZ80 Macro Assembler...195.00 IBM pC Nspired machine,
Cromemco CCC G Compiler (Requires PC g::'ag]’g ;gg“ Byte Disk Drive g4k BytleR
Bt o 51a895.00 IBM PC Dygl 3 BHEDISkDﬂvasEM(a ﬂMUl(Keynuammds
Cromemco RPG RPGII Report Generator.395.00 e OK Byte Dis priy y1e RAM UK Keyhg creen ...2080.00
CromemcoLSP LISP List Processar....... 260.00 powour Adapter Carq,, > | 20K BYle RAM UK Keybora 1o SCTeeN. . 26300
Cromemco COL Overlay Link Edifor ... .. 260.00 Microvite. (nc: Stand and Capje. ™™ """ A and Screen ..29739p
Cromemco IDS 1.0.P. Development ec Colour Monitor, ; PR G s 216.00
SO L i 0395000 SO e e ———— [ e i -...469.00
Cromemco CDS Diagnostic Systems OFTWAR """"" e 575
SO 13000 o EFOR THE 1y PC TEC 2
| software is available on 5” or 8” YI0m Communieati MAR P
Diskeffes — please specify. CBASIC/ 86 pj nications Package C MA
e GRS 100 | ADDIN'S FOR e ADD ON'S AND
VDU’S & MONITORS sysm. . 910 Resear Concuran g 20400 | Tecmag ElBMPC
_ : DBASE i Ashion Tote pgrcicoosroeecer o P0G shoreq . ovinchester Share,/5 Expane
gpmlun \I;I‘Iogovls:élls?tsplul-\; Terminal, Green EASYFILER s Dﬂ'ﬂbaggggk” Package = 3:1:0,00 ) d system adapter forup to 40315181” PSCM. Byle, H/D with
isplay, 24 x 80 and Status Lines. Detached YPLA o2 rackoge 5.00 Sine. i}
105 Key Keybacrd wih Numeric Pod, Functon EE:SYspfﬂ_géff”fggugﬂcrmPlcé%ningp{]a{&g'é" 229.00 gf{;’ﬂ?ﬁ Ve in one W/ 84K Bytas: 6k ._,_,,‘?",‘_"""5‘0“5 %
ursor and Editing Controls. Swivel and Tilt S f ocessi = 3.0 serial and ‘ yie :
Display " 675.00 MMLMERER,,::&E%WOM Procasfr'%gpzac%%%& i 71 ,08 mrdM Fivein Unapﬂgggf%ﬁ Cfock and cu&%%?lc mear%o;go
Volkercraig 4404 ++595.00 | MICROSTAT Ecosoft syoniorc. 1008SSIng Enhancernion 200.00 <7 Werial and porallef porly g2 0 BYE dynamic mem,
Volkercraig 4404WS 695.00 gnscu MT + 86 D, gg::;w Package. ancement . /145,00 TECMAR 3/ amic Memoy mséggg ondcalendar.... 655 og
Cromemeco RGB14LP. High Resolution Colour PELLSTAR Micro py esearch Longugge "+ 195.00 Ynamic Memo A
J oW Language' """ 1y 256K B ..260.00
Voran scisonbionior G800 WORAOAC SOOI Fgno e arcona Vg 00 | THOGHONe s uso smat s S0 00
Ws 4 MAII.ME%EE’;- rd OCessing chk:ge """""" 190.00 interfac compatible add jn's gng%%gom: fhe 60 plus Tecmar
DISKETTES U ¢ Ao et 2000 | e ol e 1t
R : ; + MM + Sp/s mi essing Pa g extenc - Scientific ang | ;08 expansion
eshop 51, icro P 0 Package ended in aborato 4
Byteshop 5'/4 " Single Sided, Sl.r?g.lﬁ e OWnrdecmrngpuc ge...415.0 communi put/outpyt expansion curus(_"" inferfaces:

Density
Byteshop 5'/:” Single Sid
DENnsity ............

SYSTEM

SPOTLIGH
PERSONAL COMPUTER

.00
kal icati
- ge .510.00 atuilfsting " 914 S0ftware utilfigs. P ;ﬁﬁgf
or

Dysan 5+ " Double Sided, Double
B T e b S 3.90ea
Dysan 8" Double Sided, Double Density 4.40ea
Full range of 514" & B” Diskettes in stock

CP/M SOFTWARE

3ASCOM Microsoft Basic Compiler .....227.46
BASIC-80 Microsoft Basic Interpreter. . . 205.27
BAZIC Micromikes Basic Language . . . . 120.00
3STAM BYROM Software Communications
POCKDOA™ LL . e el 1 D00
BSTMS BYROM Software Communications
Packana L e ) 15.00
CALCSTAR Micropro Financial Planning

“lecironic Spread Sheet Package 90.00
CARDBOX Caxton Store/ Search System 155.00
CB80 Digital Research Basic Compiler. . 314.00
CBASIC Digital Research Basic Language 94.00
CBASIC/86D/RBasicLanguage . . ..204.00
CIS COBOLMicrofocus COBOL

Language* 425.00
COBOL-80 Microsoft COBOL Compiler. . 421.63
CP/M for SBC Digital Research Operating

System 26.00
CP/M-86 DISPWR Digital Research Operating
Sl LR C Ol S o i)
CP/M-86 + CB86 DW Digital Research
Jperating System + Language ..........380.00
DATASTAR Micropro Database Package . 175.00
DBASE Il Ashton-Tate Relational Database

FILESTAR Microsec’s Disk Reformatter CP/Mto
IBM, DEC, Motorola and Intel Formats . . 110.00
FMS-80 DJR Assoc. Database/FM . . . . 650.00

PL/1-80 Digital Research Language. . . . 314.00

REPORTSTAR Micropro Reporter ... . .. 210.00

SPELLSTAR Micropro Proofreading Utility to link
145.00

FMS-81/82from................. 350.00 withWORDSTAR .................
FORMS 2 Microfocus Table Maker . . . . . 110.00 SUPERCALC Sorcim Financial Planning/
FORTRAN-80 Microsoft FORTRAN Budgeling Spread Sheet Package* ........190.00
COMDIET. . o e 288.48  SUPERSORT Micropro SortUtility .........145.00
GBS Bytesoft General Business System ..810.00  SUPERVYZ Epic Application Control ......... 86.00

INFOSTAR Micropro Databose/ Reporter. 295.00
ISL Bytesoft Accounting Package.......1110.00
KSAMBO EMS Database 350.00
MACRO-80 Microsoft Macro Assembler. 116.50
MAILMERGE Micropro Wordprocessing
Enhancement fo link with WORDSTAR " . 145.00
MARS Sapphire Business System*® ... . 295.00
MICROSTAT Ecosoft Statistics Package* 195.00
MILESTONE Organic Software Critical*
POt POCKAAG: 4t i v st v 22500
PASCALMT + &SPPD/R Pascol Longuage
14.00

T/MAKER |l Lifeboat Associates Financial
Planning/ Spread Sheet Package. . . . . . 195.00
WORDSTAR Micropro Wordprocessing

Package® Also available with Mailmerge

and Spellstar
WP WORKSHOP MAC Ltd Training Guide for
WORDSTAR or MAILMERGE . . . ........75.0
XBASIC Xitan Language 185.00
X CP/M Xitan/DR Operating System. . . 118.00

Many Utilities, Programming Tools and Training

with Speed ProgramminaTool . . . .. ... 3 Packages available. Also extensive range of
msmp?jdm f D/R pugm, diskette formats. Prices include configuration on
LONQUAGE .. .. ... .s©.e'nes....220.00 machines supplied by ourselves. We are totally
PASCAL/MT + 86 Digitol Research Pascal com mrllﬂed o after sales service and future
Language for 16 Bit Systems .. ....... 377.00 Suppor. :

. b These software packages are available for both
f.?ﬁﬁﬂd'ﬁi‘. Bus‘c moummg wem ..325.00 CP/MAndCP/M86.

PEACHTREE Business Management System
i a0 0 e e 600.00
PERSONALPEARLPearl Data Base/FM . 185.00
PLANNERCALC Comshare Financial Plannin

+ ZIP 435.00

There are so many micro computers on the market
.that choosing the right one is far ffom easy.

And it isn't made any easier when youfind them
cheek by jowl with cameras, hi-fi and a host of other.
electrical equipment. Whot 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 home
micro or a £20,000 business system.

What's more we'll freely advise you on expanding
or upgrading 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 specialisls. Come and see us soon.

POCKOOE: < oot v

g
39.00

@ Circle No. 130

ALL PRICES EXCLUSIVE OF VAT

*Barclaycard Visa & Access
cards token in payment.
*Shop opening hours 9 — 5.30, check
:indeunl shops for details of Saturday opening
mes.

*Phone Mail Orders accepted. Please contact
nmgw shop for P.P. & Delivery Rates. Regret
no C.0.D.

*Some iterns may be subject to a dollar
surcharge if the dollar exchange rate changes
more than 5 cents. Prices will be adjusted in line

o With the rate prevailing af the time of purchase.

* Prices subject to change without notice

E. &0.E. and are valid for the cover date life of this
magazine. (March 83)

*Whilst we carry a vast range of stock, we
cannot quarantee that every advertised item will
be available in each shop.

" All goods are new and include factory warranties.
* No refunds on opened software.

* Orders from Government Depts. & Colleges efc.
welcome.

*Leasing & HP facilities available — apply for
written details.

* Detailed prices
available on
request.

THEBUTE SHLE

Your Specialist Computer Centre

LONDON
The Byteshop
324 Eusion Road NW1
Tel: 01-387 0505

BIRMINGHAM

The Byteshop
94-96 Hurst Sireet
Tel: 021-622 7149

GLASGOW
The Byteshop, Magnet House
61 Waterloo Street
Tel: 041-221 7409
MANCHESTER

The Byteshop
11 Gateway House, Piccadilly,

Station Approach Tel: 061-236 4737

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

SOUTHAMPTON

Also at Systems
23 Cumberiand Place
Tel: 0703 334711

Members of the Q Comart Group of Companies



WANTED

Intelligent Software Ltd., internationally
renowned producer of microcomputer
and games software, is looking for
exceptionally talented programmers to
join its team of software designers and
writers.

Experience of assembly language is
essential, but a willingness to work
hard and boundless enthusiasm are
much more important than formal
qualifications.

Intelligent Software is particularly
interested in programmers who have
proven abilities in the design and pro-
gramming of video games.

We believe in outstanding pay for out-
standing programmers.

Please write to:

David Levy,

Intelligent Software Ltd., Dept. PC,
21, Store Street,

London WC1E 7DH.

T SOFTWARE LTD

® Circle No. 131

FULL DETAILS AVAILABLE FROM

Tenhill Computer Systems
5th Floor Empire House
Wakefield Road
Dewsbury
Tel No: 0924-452626

S TEXT

TEXT PROCESSING FOR
COMMODORE

INCLUDING :
ADVANCED EDITING FACILITIES
MULTI-COLUMN PROCESSING
BUILT-IN CALCULATOR

MORE THAN JUST A
WORD PROCESSOR!

SM SOFTWARE (UK)

(0453) 46065
RAGLAN HOUSE , 56 LONG STREET. DURSLEY, GLOS .

YORKSHIRE

® Circle No. 132
44

® Circle No. 133
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What do the . .. BBC
HONEYWELL
POST OFFICE
NATIONAL COAL BOARD
NORWEST HOLST BRITISH GAS
MINISTRY OF DEFENCE BALFOUR BEATTY
BRITISH AEROSPACE INSTITUTE OF ARCHAEOLOGY
MARCONI RESEARCH CENTRE FERRANTI
GEC TELECOMMUNICATIONS
TAYLOR WOODROW
RANK XEROX
RACAL
ESSO
. . . have in common

They all rely on the quality and versatility of SIRTON’S British Made MIDAS

Microcomputers . . . as do hundreds of other Universities, Polytechnics, Research and
Government Departments, Hospitals, Councils, and Businesses throughout the country and
Europe.

See our advertisement on page 54

CIFFAR L oo wiion e vt

e e T Surrey, CR4 4NA.
computer systems Telephone: 01-6406931/2/3

® Circle No. 134

WORDSCAN

UL
FOR AL BBC MICRO OVNERS — 4 HORD I u|||y|||||u|||||||||||u l|!||||n....‘.
PROCESSOR ON CASSETTE. Even for those '
owners who do NOT own a printer. lll“”H
So far, you have used your machine to play games. _
Now you can get some REAL benefit, using it for | (— "““"m;ll
WORD PROCESSING. / =
An extremely fast and easy to use program, profes-
sionally written to cater for any amount of TEXT
from a simple letter on the Model A to an extensive
essay on the Model B.
Designed to interface with the EPSON MX80 FT3,
but will operate on any ‘'machine compatible’
printer. A Bureau Service is available for PRIN-
TING if you need it. 'Edit’ your text on your TV
monitor. '‘Save' it on a fresh cassette when you

have checked it out. Send it to me for a fast con-
fidential PRINT service.

Your local BBC Micro Dealer has all the details. He- FULL DETAILS AVAILABLE FROM
can show you the program and documentation in

operation. Crystal Research Ltd
Otherwise write to Dial Software, 72 Downend 40 Magdalene Road
Road, Downend, Bristol BS16 S5UE, for full details Torquay T21 4AF.

of the Package anmd the Bureau Service. Tel No: 0803-22699

The price of the Package is £18+ VAT.
The Printer Service is charged at min £2 per 1000

words. : DEVON

® Circle No. 178
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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: Atari 400 48K.
Cash price £299. Credit terms: £29.90 down, then £29.90
per month for nine months. Total £299. Credit quotations
on request. This offer subject to approval which can take up

to 48 hours (APR = 0%).

THE NEW COMMODORE 64

The incredible new computer from Commodore come

with 64K RAM fitted! Plus 16 colours, hi-res graphic:
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 collisiol
detection, and a sound generator with 3 voices, 4 wave
forms, envelope and filter to rival some dedicated musi
synthesisers. And all this at the most incredible price eve
(AF56L) Only £339.0

DRAGON 32

THE AMAZING ATARI COMPUTERS

EEEETETET

4 Consoles Available:

Atari 400, 16 K RAM (AF36P) £249.95
Atari 400, 48K RAM (AF37S) £299.00
Atari 800, 16K RAM (AF02C) £399.00
Atari 800, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks

The amazing new British computer
with a full-travel standard keyboard,
a 16-bit microprocessor, 32K RAM
fitted (expandable to 64K and later to
256K!!), 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 (Centronics-type),
joysticks are available and it's in-
credible value for money.

(AF57M) Only £199.50.

Lots of new Dragon software
available.

Teach Yourself Programs

Conversational French SC-16K-YGA4X £39 95 Tex1 Wizard -1D-32K-BO99H £75 00 Escape From Vukan's Isle
Conversational German -5C-18K-YG45Y £39 85 =Mini Word Processor -1C-32K-BGOB.J £14.50 Zork 1

Conversational Spanish -5C-16K-YG46A £32.95 Filg:It 2 1D-48K-BGIOL £33 87 Zork Ii

Conversational ltalian -5C-16K-YGATA £39.95 Filemanager BOO 1D-40K-BG5SP (7500 Zoek 101

Touch Typing 2C-16X-YG49D £1995 Graph It 2C-16K-YGSIF £14.95 Aln Baba & The 40 Theves
States & Capitals -1C-16K-YG56L £14.95 Siatistcs 1C-16K-YG52G £14 85 = Temple OF Apshan [Part 1)

1C-16K-YGETM £14.95
-1C-16K-BGOOA £11.75
1C-16K-BGO2C £11 75

Ewrg Countrs & Capials
=Kids 1 (3 Pragrams)
*Kids 2 (3 Programs)

Atari Word Processor

Mortgage B Losn Anblysis
*Bob’s Business

Carriage free, delivery next day
by Datapost

Other hardware:
Cassette Recorder

Disk Drive

Thermal Printer

Epson MX80T Mk Il
Epson MXBOF/T Mk Il
Printer Interface for 400
Printer Interface for 800
Interface Module
Versawriter

(AF28F) £50.00
(AFO6G) £299.95
(AFO4E) £265.00
(AF38R) £399.95
(AF40T) £447.35
(AF41U) £59.85
(AF42V) £59.95
(AF29G) £135.00
(AF43W) £199.95

16K RAM Module (AF08J) £55.00
48K RAM Module for 400 (AF44X) £99.95
48K Upgrade for 400 (AF45Y) £75.00
Floppy Disk (YX87U) £2.50
Le Stick (AC45Y) £24.95
Joystick Controllers (Pair) (AC37S) £13.95
Paddle Controllers (Pair) (AC30H) £13.95

For full details ask for our hardware leaflet (XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independent users’ group. Four issues of the club magazine for only £3.00] Address your subscription to Ron.

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

THE FINEST SELECTION OF ATARI SOFTWARE

1CA3ID-4BK-YGAZY £99 85 Dr Goodeode's Cavern

=Upper Reaches (Par 2|
=Curse Of Ra (Part 3}
Dragan's Eye

1C-16K-BOEGW £14 96
1C-32K-BG11IM £10 59

My Frst Alphaber

Learn Programming
¥waation To Programeming 1
Invitatson To Programmang 2
Irwdtanon To Programming 3
*Basewcs of Animaton
=Player Missile Graphics
*Display Lists
*Horiz Vertical Seralling
*Page Flipping
*Spunds & Music
#Tricky Tutorials First 8
Page &

Business Programs
Visicale

10-32K-KB23A £2995

-1C-BK-YGAIW £1996
2C-8K-BOBTX £2295
-2C-8K-BOGAY [2295

IC-16K-BO57M £14 50

-1C-32K-BO59P £2] 25

1C-16K-BOSIF £1450

-1C-16K-BO53H £14.50

1C-16K-BASSK £14 50
-1C-16K-BGOME £14 50
AC-32K-BGOGG £69.95
1D-24K-KB24B £27 50

10-32K-YL3ON £119 85

Adwventure Gamoes
Galactic Empare
Galactic Trader

= Galaxy

#Rescue A1 Rigel

»Datestones of Ryn

=S1ar Warswt

*Voyager |

wlewason Onon

*GFS Sorceress

*Planet Miners
Star Flighn

=Journey Ta The Planets

#Crush, Crumble & Chomp
Mission. Astarod
Wizard & The Princess
Ulysses & Golden Fleece

1C-32K-BQ140Q £14 60
1C-32K-KB25C £14 50
1C-16K-BGT55 £14.95
§C-32K-BO21X £2075
1C-32K-BO22Y £1380
10-32K-BO248 £27 45
1C-32K-BO95D £1495
1C-24K-BO23A £17 25
1C-4BK-KBZED £21 95
1C-24K-BGBIW [11 95
10-40K-BG260 £14 95
1C-32K-KB2BF £2045
1C-32K-BOB3E £20 76
1D-40K-BOOIY £17.18
10-40K-BO25C £21.79
2D-40K-BO92A £20 64

Crypt OF The Undead
»Empire Of The Overming
King Arthur's Her
#Lords Of Karma
Mightmare
Analog Adventure
Adyeniure Land
Pirate Adven
Mission Impessible
Voodoo Castle
The Count
Strange Ddyssey
Mystery Fun House
Pyramid Of Doom
Ghaost Town
Savage Island |
Savage lsland |

1D-48K-KBOLE £21 95
1D-40K-KB30H £2075
1D-32K-BO94C £29.95
10-32K-BO95D £2995
1D-32K-KB31J
10-32K-BO78K £25 93
1C-32K-BOBRG £27 45
1C-32K-BORTU £13 B0
1C-32K-BOBIW £13 80
10-40K-KB32K £2075
1D-A0K-KB33L £20 75
1C-40K-BG730 L2195
1D-40K-KB34M £20 75
1C-40K-BG79L £1495
1D-40K-KB350 £2075
10-32K-BO33L 1695
1C-24K-BO00A £17.85
1C-24K-BO01E L1795

1€-24K-BOO2C £17956
1C-24K-BO03D £17 95
1C-24K-BAO4E £17 85
1C-24K-BOOSF £17 95
1£-24K-BOOGG £17.95
1C-24K-BOOTH £1795
1C-24K-BO0E) £17 96
1C-24K-BOOIK £17.95
1C-24K-BO1OL £17.95

Golden Voyage

Saliporn Adveniure
Doadline

Space Shuttle Module |

War Games
The Shattered Alliance

1C-24K-BQIIM £17

1C-16%-KBIGP £10
10-40K-BOA38 £20
20-32X-BO9GE £37

a5 Starcross 1D-32K-KB375 £29
Energy Czar 1C-18K-YG53H £14
Kingdom 1C-BK-YG5EK L14

10-32K-BGESY £18

10-48K-BO98G £18

Leguonnaire 1C-16K-KBDOA £25
= The Battle Of Shiloh 1C-40K-BGEIT £28
wDnieper Rver Line 1C-4BK-BGTIN £18

wTank:

*Nth Atlantic Comnvoy Rader

*Midway Campaign

= Battle For Normandy

=Tigers In The Snow
War

*B1 Nuclear Bombaer

= Nukewar

=Conflict 2500

«Cytron Masters
Arcade Games
Star Raiders
Choplifter

-1C-24K-8G93B £17

1C-16X-BGA3E £11
1C-32K-BGBIC £11
1C-32K-KB3BR £28
1C-40K-KBO1B £28
10-32K-KBAOT £17
1C-16K-BGEBY £11
1€ 16K-BGBTU £11
1C-32K-BGBSG £11
1C-32K-KBA1U £28

1E-BK-YGEGW £29
1D-4BK-KB12N £27

—
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THE NEW
MAPSOFT CATALOGUE

A comprehensive guide to what's
available. Price £1.

THE NEW
MAPLIN CATALOGUE
contains full details of all the
computers and most of the software
shown here and much more. On
sale now in all branches of WH.
Smith price £1.25. Or send £1.50 to
P.O. Box 3, Rayleigh, Essex.

ATARI SOFTWARE continued

Embargo

Coverns Of Mars
K-Star Pairal
Protector

space Chase

Gail

Andromeda
lomber Arack
Astoroeds.

Stellar Shutthe
Race In Space
Missile Command
space Invaders
Jeluxe Invaders
Lorazy Kritters

ar Guard
shootout At OK Galaxy
deta Fighter
focket Raiders
Mratos

salactic Chase
"hreshoki

Space Games {3 Programs)
unar Lander

sea Dragon
Ly Shoot Qut
Shamus

ungle Worms
hug O

fug Atlack
wtt) Frutti

rack Aftack

‘ac Man

ahost Hunter
awhreaker
Aouskattack

ray Anitks,
athhindur
abyrinih

rosshre

umble Bugs
Vizard Of Wer
ime Bomb
Nunders Iskand

T Racer

odge Hacer
Aatchracer

aja Buggies
sazard Run
vadeacer/ Bowler
heating Gallery
hoating Arcade
asterblaster
aved § Midnight Magsc
uper Bréakout
lowns & Balloons
uns 01 Fart Defance
tountan Shoot
ank Trap

omi Entortainment
cram

nackout

askartball

yiRver Bowl

unday Goll

olf Challenge
wutnamsnt & B-Ball Pool

1E-8K-KB43W £29 95
1D-16K-BOGIA £2995
1E-8K-BGS52G £29 55
-1C-32K-BG24B £2750
-1C-16K-BGA2V £10.95
1E-16K-KB44X £29 95
10-24K-KB17T £22 50

-1C-16K-BGTOM £11.956

1E-BK -YGGOO £2995
1C-16K-KB45Y £23 50

-1C-16K-BO35Q £14 95

-1E-BK-YGE4U £29 85
1E-BK-YGT0OM £29 95
10-16K-BGI4M £28 95

1E-BK-BGSIF £29.95
1C-16K-KB47B £14 50
1C-16K-BGITF £1495
1C-16K-KB43D £1550
1C-24K-KBS1F £1850
1C-16K-KBS53H £24 95
1C-16K-BO6B2S £16.95
10-40K-BG1BU £27 54

1C-32K-KBSSK £1795
1C-24K-BO1BS £10.95
1C-32K-KB13P £27 50
1D-4BK-KB5TM £23 50
VC-16K-KB58N [24.95

1E-BK-BOBIT £29 95
1C-16K-KB2O0W £27 50
1E-BK-KBEOQ §
1E-16K-BOTOM £29.95
1C-BK-BGS0E £1095
1C-16K-KBEIR £21 95
1C-24K-BG36P £2395
1C-16K-KBB3IT £1795
1C-16K-KBESY £23 50
1C-16K-BGIBR £1995
1E-16K-KBGTX £33 85
1C-16X-BG27E £27 50
1C-16K-BG4AX £23 60
1C- 16K -KBBBY £22 95
1C-16X-KBOTH £21 95
1C-16K-BG13P £23 50
TE-4K-KB7OM £27.95
10-32K-KBO6G £23.50
10-32K-XBOSF £23 50

1E-8K-BOTIN £20 95
1C-16K-BOBAU £1885
1C-16K-BG17T £20 64
1D-32K-BQ77) £22 95

1E-BK-KB165 £2995
10-32K-BG23L £26 66
1C-16K-KB71N £23 50
1C-16K-BG22Y £20 64
10-24K-BGAGA £23 50
10-32K-KBO3D £29.95
1C-16K-BGA0T £1085
1C-16K-BQ3TS L1095
1C-16K-KBT30 £19 95
1C-16X-BG29G £27 50
1C-16K-BG31J £22 50
1C-16K-KB74R £22 95
1C-16K-KB76H £21 50
1C-16K-BG99H £11 95
1C-16X-BOIEP £14 85
TC- 16K -BGISR £23 50
1D-32K-BG360 £22 95
10-4BK-KB78K £27 50
1E-BK-YGB7X £24 95
1C-16K-KB79L £23 50
1C-32K-BGYBK £14 95
TC-16K-BOIZN £10895
1C-16K-YLIAM  £895

§C-16K-YG5BN £19 95
1C -16K-KBBIC £1495

1E-BK-YGGIR £24 95
1C-16K-BO20W £28 50
1C-16K-B013F £1095
1C-16K-KBB2ZD £1719
1C-16K-BO4SY £1995
1C-16K-BGATE £13 80
VE-BK-YGEIT £24 95

1C-8K-YLI3L £1695

«Gomoku
=Revers
*Acquire
=Stacks & Bonds
Cribbage & Dominoes
*Poker Solitare
Blackjack
Hangman
Wordrace
Wordeace (Part 2)
Abuse
Super Cubes & Tl
Humgpty Dumpty Jack & Jil
Hickory Dickory & Baa Baa
British Haritage Jigsaws
European Scene Jigsaws
Video Easel
Micro Pantgr
Paint
Music Composer
Movie Themes

Computar Languages
Assembler

Syn Assembler
Assembler Editor
Macio Assembdler
Basic A+ & Op System A+
Mizrosoh Basic

Pilot (E ducator)

Piot (Cansumer)

Qs Forth

Tiny L

Irner-Lisg/ 65

Utilitios

SAM (Spacch Synthesisar)

Programming Ards Pack
wBasic Routines
*B502 Disassembler

Atari Warld
*3D-Supergraphics

The Next Step

K-DOS

Dishey

Disk Manager

Disk Detective

MAC 65 & Op System A=

Telehnk

1C-16K-BO1BU £14 .95
TC-16K-BO19Y £14.95
1C-16K-BGEEW (1405
1C-32K-BGR1Y £14.95
IC-1G6K-BO43IW £14 85
1C-16K-BOVTT £1495
1C-BK-YGEZS £14.95

1C-BK-YGE4) £14 85
10-32K-KBO9OK £19.65
11D-32K-KBIOL £16 66
1D-4DK-KB1 1M £18 65
1C-16K-BO4BC £1495
1C-16K-BO3BR £14.95
1C-16K-BOAIN £14 95
2C-16K-BOAOT £1485
2C-16K-BO41U £1495

1E-BK-BQ72P £24 95
1D-48K-8GE6L £27 50
10-48K-KB22Y £29.95
1E-BK-YGABC £3595
1C-BK-BO34M  £9.95

1C-16K-YLIZK £21 85
10-48K-KBE3E £39 85

1E-8K-YGEAY £39.95
10-32K-B0730 £50.95
10-48K-B032K £5895
1D-32K-BO74R 5995

1E & 2C-16K-BQ755 £89.95

1E-BK-YGEOA £69.95
10-24K-YL29G £62 95
1D-4BK-BGE2S £67 8O
10-48K-BGEIR £99.00

10-32K-KB15R £47 19
1C-16K-BGEDG £1085
1C- 16K KBBAF £24 95

1C-BK-YL3I0OH £995
1D-40K-BO2TE £47.95
1C-40K-BO29G £3195
10-32K-BGEAU £27.64
10-32K-BQT6H £58.95
10-32K-KBBET £1795
10-32K-BGSEN £27 50
10-16K-BGSTM £23 50,
10-32K-BO30H £58.95

1E-BK-YG59P £21.95

«Disk versions also avadable though price and

memary-sue may be different

Books
Master Mamory Map
De Re Atan

XHETM  £4.00
WGSEL £16.95

Operating System User's Manual

& Hardware Manual

Atari Basic-Learming By Using

Games For The Atari
Atari Basic

Atan Sound & Graphics
Your Atan Computer

WALBA £1695
-WGE5K  £524
-“WAATE £4.45
WGOSF  £6.80
-WAJSN  £8.25
WA4OT £13 45

6502 Assembly Language Subroutines

Advanced 6502 Interfacing

Beyond Games (6502)
Computers For Peaple

-WAQSF £1245
WAAIU £11.45
WAA4SY £13.00
-WAQOA  £825

Analog. The Magazine For Atan
(6 1ssues) Annual Subscription -GG24B  £9.00

Send sae now for our new software leatlot with
details of most of the above progams

Order As XHE2G — Issue 3

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

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

memory requirement

VIC20 COLOUR COMPUTER

Simphcalc Cassette (+16K} (ACS3B) £19.95
VIC Stock Control Cassette (+8K) (ACS4C) £1995
VIC File Disk {+16K) {ACIED) £2495
VIC Wiriter Disk (+BK) (ACO6E) £2495
VIC Writer Cassette (+BK) [ACOTF) £19.85
Education (CSE & GCE "0’ Level Revision)

All cassette based and require at least BK expansion
memory

English Language
Mathematics 1
Mathematics 2

Hardware

VIC20 Console
C2N Cassette Uit
VIC Primter

VIC Disk Drive

3K RAM Cartridge
8K RAM Canridge
16k RAM Carinidge

(AF47B) £169 99
[AF4BC) £44 85
(AF49D) £23000
[AFS0E) £396 00
{AFBIF) £2985
(AFE2G) f44 895
[AF53H) £7495

(ACSBG) £999
{AC99H) £999
(BCOOA}  £9.99

Joysticks and Paddles
Single Joystick
Pair of Joysticks

[ACS3H) £7 50
{AC37S) £1395

Le Stick (AC4SY) frags  Diology (BCO1B)  £9.99

Pait of Paddles (AC3OH) £1395  Chemustry {Booac) 999
! Physics [BCO3D} £999

Programming Aid Cartridges g:r:;.;mlr Studies I:Eg‘;ﬁ' Eg gg

S : i 4 ’ ieography | 1

&u.pf Expander 3K RAM and Hi-res Higtory (BCOSG) £9.99

(ACS4) £34 85

Ard Add 2 Arhmanc for 910 11 year olds  (BCOTH) £999
function Key programming ete (ACSSK) £34 95 R_e‘m”‘_“ for 910 11 year olds (Bcos))  £9.93
Maching Code Mormtor (ACSEL) £34 95 General Knowledge for 9 1o 11 year olds
IBCO9K) £9.99
Software (all 3K unless stated) Spelling for 9 1o 11 year olds {BCTIOL) £999
| 1o BASIC Cassett y Home Programs
Part 1 {ACETM) £14 95 All casselte based and require at leas! BK expansion
Pan 2 IACSBN] £14 95 memory
Game Programs Quizmasier {BC1IM)  £999
Avenger Cartridge [ACS9P) £1985 Know Your Own 1Q (BC12N) [999
Siar Bantle Cariredge (ACE0Q) £19.95 Jumor 10 (BC13P) (999

Know Your Own Persanality (BC14Q) £999
The Robert Carrier Family Menu Planner

{BC15A) £999
VIC Money Manager {BC185) £9.93
VIC Road User & Highway Code (BC17T)  £999
Garden Planner |BC1BUY  £999
Internor Designer (BCI19V) £999
BBC "Ask The Family (BC20W) £9.99
(ACBET) £2495 BBC “"Mastermind’ [BC21X) £999
(ACB4F) £24 95 Mastermind” addimonal General Knowledge
(ACB7U) £24 95 Data 1 (BC22Y) £250

Super Slot Carntndge
Jelly Monsters Canridge
Alien Cartnigge

Super Lander Cartridge
Road Race Cartridge

Rat Race Cartridge

Biitz Cassene

Mole Attack Cartridge
Adventureland Cartridge
Pirate Cove Cartridge
Mission Impossible Cartridge

(ACBIR) £19.95
(ACEZS) £1995
[ACE3T) £1935
{ACE4U} £19.95
[ACBEV) £1895
(ACEEW] £15855
[ACETX) £4.99
(ACBSG) £24 95

Voodoo Castle Cartridge (ACBBV) £24 95 Data 2 (BC23A)  £250
The Count Cartridge (ACBIW) £24 95 Data 3 (BC24B) £250
Sargon 2 Chess Canridge [AC77J) [2495 Data 4 (BC25C) r2.50

Gorl Cartrdge (ACH0X) £24 95 Mastermind addiional Speciahist Knowledge

Omega Race Canndge [AC21Y) £2495 Wine & Food (BC2ED) £2.50
Another VIC in The Wall Cassette Musec (BC27E)  £250
(ACTEK) £700 Sport & Games (BC2BF)  £250
(AC79L)  E£700 Films & TV (BC29G) £250

[ACBOB)  £7 00
[ACB1C) £7.00 Books About VIC

IAC Learn Programmung on the VIC  (WA31))  £250

‘(Atggg: g gg VIC Revealed (WA3ZK) £1000
VIC Programmers Reference

Business Programs Guda

Simpheale Disk (+16K) (ACO2A) £2495 VIC Graphics

Lots of new VIC20 software now available.

VIC Panic Cassetie
Cosmiads Cassone
Backgammen Cassette [+3K)
VIC-Men Cassente

VIC Asterowds Casseite

WWA33L) [995
WA4BC) £1000

(Errors excluded).

Note: Order codes shown in brackets.
Prices correct at time of going to press

PRACTICAL COMPUTING March 1983

NAPLIN

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.

@ Circle No. 135
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| MicRocOMPUTER

PRODUCT

INTERNATIONAL LTD. —

SOFTWARE FOR CP/M COMPUTERS

y Soltware Manual Software Manual Software Man
& Manual  Only & Manual Only & Manual  On
ANTHONY ASHPITEL INFORMATION UNLIMITED MICROSOFT INC.
TYPING MASTERS WHATSIT (Database Management BASIC-80521 218
System) 80 A ompiler 5. 241
BASICVERSION 30 FORTRAN-80 3.44 306
BUSINESS VERSION 125 25 KLH SYSTEMS COBOL-B0 4.60 447
M/SORT 1.012 88
BYROM SOFTWARE Spooler for CPM systems v3.0 82 T EDIT-80 2.02 76
BSTAM—Ulility to link one micro MACRY B0.3.43 124
T 1"y b = MULISP 2.12 124
compuler to another also using BSTAM 112 7 MAGIC CIRCLE SOFTWARE MEMATH 212 |§3
BSTMS—Utility to link a micro to a mini CPM SIM 141
ormeinirame WA OSBORNE & ASSOCIATES
CP/M USER LIBRARY MICRO-AP ACCOUNTS PAYABLE &
Retailer : SELECTOR.V 1.6 324 29 ACCOUNTS RECEIVABLE 50 15
4 OEM 51V Price per n GENERAL LEDGER 50 15
and O 8" disc (one volume per disc) 5 MPILTD
terms 5" disc (one volume per 2 discs) 10 . PHOEN | x SOFTWARE
: Index 2 FORTH a5 23
available PAYROLL soo0 15 ASSOCIATES
LEDGER
DIGITAL RESEARCH PURCHASE LEDGER ggg .:g PLINK—Disc to disc link loader 85 18
BT-80 165 24 NOMINAL LEDGER 200 15 PASM—Macro Assembler 85 18
INCOMPLETE RECORDS 1200 PEDIT—Line editor with Macros 85 18
CBASIC v 2.08 76 16 1] 20 i
MATHSPACK 120 BUG—Very powerful debug 85 18
CB-80 1.3 312 21 STATSPACK 120 PDEVELOP Package with all the above 227 39
CP/M86 171 a2 PLINK—2 Overlay Link Loader 218 18
CP/M 2.2 103 24
CPNET st LNIGROFOCUS SAPPHIRE SYSTEMS LTD.
DESPOOL 31 7 IS COBOL v4.5 425 25
FORMS 2 10l {0 MARS 205 25
MAC 62 16
ME/M 1.1 138 21 ANIMATOR 225 25
meMi 13821 FiLesHARe 250 20 STRUCTURED SYSTEMS
PASCAL MT: 206 24 All converted to UK Standard
PASCAL MT: WITH SPP 297 a5 MICROLOGY S.SALES LEDGER . )EU
:‘:gg:t :: ;'F,EPSSJNULECES :i? oy FTHUME ‘E%‘;Ig‘;wgﬂ..ﬁgmumafﬂ 0 PURCHASE LEDGER 350 20
PL/1-80 315 a2 NOMINAL LEDGER 350 20
b STOCK CONTROL 350 20
SID 14 so. 15 MICROPRO INC. LETTERIGHT 12 13
TEX3.0 65 16 ANALYST
XLT86 94 8 :EIT.D:;F?(EES-:?O (requires Wordstar) zgg :g (File management Reporting System) 147 13
ZsID 1.4 65 16 SPELLSTAR 1.2 l(egﬂires Wo?{!star: 147 NAD:(Name-and. Address sejection
WORDSTAR TRAINING MANUAL 21« AyelEm) S
ELECTRONIC ACCOUNTING WORDSTAR CUSTOMIZATION NOTES 59 QSORT 65 13
WORD-MASTER 1.7A B8 26
SERVICES TEX-WRITER 2.6 22 20 SUPERSOFT INC.
LINEAR & GOAL PROGRAMMING 2007 quAls SLEEIUORRIRNE 306 35 DIAGNOSTICS 1 53 1
DATASTAR CUSTOMIZATION NOTES 59 TERM 85 8
FOX & GELLER CALCSTAR 1.2 176 29
QUICKSCREEN FOR DBASE-II 103 14 APPLE VERSIONS SYNTAX SOFTWAHE LTD‘
QUICKSCREEN FOR CBASIC/CB-80 103 14 CP/M TUTOR 55
QUICKSCREEN FOR MBASIC :gg ;4 WORDSTAR 3.0 221 a4
QUICKCODE FOR DBASE-II 1 MAILMERGE 3.0 (requires Wordstar) 74 12
M SPELLSTAR 1.2 (requires Wordslar) 115 TDL SOFTWARE
DATASTAR 1.101 174 29 i i
GRAM BUSINESS DR ann 174 2 (Technical Design Labs)
SYSTEMS LTD CALCSTAR 1.2 115 29 BUSINESS BASIC 80
DISKREV 65 13 ZTEL (Text Editing Lang.) as
DISKLENE a0 & MICROTECH EXPORTS LINKER 3
Diskane 20 & REFORMATTER CPMwIBM 147 20
DISKTOOLS-1 (DISKREV & DISKORG) a0 15 REEOHMATTER CEMEDEC L 20
DISKTOOLS-2 (DISKTOOLS-1 & DISKTOOLS :
DISKED-2) 145 19 N Disktools are a family of soph
[ Isticated programs designed tc
support CP/M based systems
= The family consists of the Disk
* Reviver (DISKREV) * A simple tc
use program for recovering
ORDER INFORMAT'ON erased or corrupted files from
ATTENTION disk - anyone who has had files
When ordering CP/M sollware please specily the lormal you erased or made unrecoverable by
Full require. All soliware ilems are subject 1o VAT, Manuals. when ALL TORCH stem failures will know how
descriptive purchased separalely. are nol subject to VAT, Please add useful DISKREV can be
£3.75 (plus VAT) for postage and packing for the lirst item USERS!'! 2 :
Catalog purchased. and then £1.00 for each exira item. For overseas The Disk Organise:
please add £6.50 per item and then £1.50 for each extra item ALL OUR (DISKORG]
= quired. Mosl soft in this adverti nl is This reorganises the fil '
from stock and a 72 hour return service is thereby oflered on SOFTWABE disk to pmssm :he most l;rsic‘::z‘nl
most prepaid orders. These details and prices are all current Is usage of disk space. A detailec
as of November 1982. Our prices reflect an exchange rate of The Disk Edit1q manual is supplied with this.
U.S. 51.7 to £1.00. (Telep! al lime of p o i e Dis| t
lates! prices.) All paymenis musl be in Sterling and drawn AVAII‘A‘BLE (DISKEDIT 11) § The DISKLENE
against a U.K. bank. IN TORCH This is a powerful tool, allowing B This examines all of the disk
MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. modification of any byte in any surface and assigns the bac
Cheque. Postal Order. IMO, Access or Barclaycard/Visa FORMAT sector on the disk surface. It has ::e:s tf“ ad“e:! file: Any ulse'
number to Microcomputer Products International Lid.. Room "“::rgulslje:x':r’:ﬁL"ega":‘;":n"’:'o"lge “"Iy"us::]:dI.Et.?b;‘;z’:e';‘;"’m";d"'l:
IPGC“.“I;N(?ramnndge House: Camaridge Road. Barking. Essex erased files to edit cnwupted files surface fauits will appreciate the
or directory entries. savings this can make.
MEDIA AND Cromemco System 2 DD/SS RX IMSA| VDP-80 A1 Nascom/Lucas N1 SD Syslems 5.25in R3
CSSN Backup T1 Industrial Microsystems 5000 RA NCR 8140/9010 Al SD Systems 8in Al
FORMATS Cyler 8" A1 Industrial Microsystems 8000 A1 NNC-80 A1 Sharp MZ-80B A
Datapoint 1550/2150 Al Intel MDS SD Al NNC-80W A1 Sharp PC-3201 R8
Allos Al Dec VT 180 SSDD AV Intertec Superbrain SSDD RK  MNorth Star Advantage P2 Shelton Signel RK
APPLE CP/M-80 13 Seclor RG Delta Systems Al Intertec Superbrain QD RS Morth Star Horizon 555D P1 Spacebyte Al
APPLE CP/M-80 16 Sector AR Dynabyte DBB/4 A1 ISC Intercolor 8063/8360/8963 A1 North Star Horizon SSDD P2 Tarbell 8in Al
Blackhawk Micropolis Mod 1l Q2 Exidy Sorcerer + CP/M-80 Q2 |TT 3030 DSDD R1  MNorth Star Horizon QD (MP1 CP/M)} P3 TEI Bin Al
British Micros Mimi RK Exidy Sorcerer » Exidy CP/M-B0B" A1 Micromation A1 Morth Star Horizon QD Televideo DSDD S5
Califernia Computer Sys 8 in Al EXO A1 Micropolis Mod |1 o2 (Other CP/M) P2 Torch N2
CDS Versatile 4 Q2 Gemini Galaxy | NI Morrow Discus A1 Nylac Micropolis Mod Il Q2 Toshiba T200 DSDD SF
Columbia Data Products B in A1 Heath HB + H4T Al Mostek A1 Osborne-l RP TRS-80 Madell - Shuffle-
Comart Communicator CP50 P2 Hewlett-Packard 125.8in Al Multi-Tech 1 Q2 Perlec PCC 2000 Al board Bin Al
Comart Communicator CP100 P2 |BM PC-DOS SSDD C1 Mulli-Tech 2 Q2 Rade 1000 SSDD RL TRS-80 Modell 1| Al
Comart Communicator CP200 P2 |BM PC-DOS DSDD C2 Micromation A1 Rade 1000 DSDD RM  Vector MZ Q2
Comart Communicator CP500 P2 IBM CP/M-86 SSDD C3 Micropolis Mod 1l Q2 Rair Black Box RE Veclor Systems 2800 Al
Compal-80 Q2 |BM CP/M-B6 DSDD C4 Morrow Discus A1  Research Machines 5.25in RN Vector Systems B Qz
CPT 8000 Al ICL-PC RE Mostek A1 Research Machines 8in Al Vector VIP Q2
Cromemco System 3 A1 ICL DRX Series A1 Nascom (Gemini Drives SSSD) R3  Robotron 5 N3 Xerox 820 5.25in 56
Cromemco Syslem 2 SD/SS R6 ICOM 3712 A1 MNascom (Gemini Drives DSSD) R7 Robotron 8" A1 Xerox B20 Bin Al

ROOMPC, 11 CAMBRIDGEHOUSE, CAMBRIDGEROAD,BARKING,ESSEX,IG118NT,ENGLAND
Telephone: 01-591 6511 Telex: 892395



UALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

HELPFUL BOOKS:

We have a wide range of books, sel-
ected to support our comprehensive
list of software. Four books which
may interest you are:

CP/M User Guide £11.10

The CP/M Handbook with MP/M £12.10
CP/M Primer £10.95
Mastering CP/M £12.95

We are constantly adding to the wide range of packages, -
and are pleased to advise you of these ones below.
’ P P . . .
Please don’t hesitate to give us a ring for any further information.
Flysheets and current prices are available on request.
11 & MAIL
ADDRESS BOOK — Mailing list management. Prestressed Beams ORDER
Flexible and powerful sorting - Pile Group Calculations -
on up to 10,000 addresses in - Design of Continuous pL%E]E
each datafile Prestressed Beams
ALL-STAR DATA PACK - Comprises of DATASTAR, RS aNOL e ok Al SAEDIT
Supersort and Calcstar, ata 2 ;
20% discount when purchas- 2 i:-la;t;:i:gfag:l:tgu?:?es ORDER
ed asithisispecial pack Beams with varying section * VISIT «
ALL-STAR WORD PACK - Comprises of WORDSTAR, properties
Mailmerge and Spellstar at a - Concrete Base Design
20% discount when purchas- - Critical Path Analysis
eclasis spacialpeck MICROPERT - Very powerful critical path and
BISYNC/80 - Protocol emulation packages project management package
zm:gfétﬁg& 3(:2: fgﬂa“d MILESTONE - Pert and Critical Path Analysis
L - ; package. CP/M and CP/M-86
- Microfocus Level 2 ANS| ‘74
PARAGRAB - Grabs paragraphs from a
Cobol, This Cobol has been = 5 o
certified by the American GSA ssangand b forineerton,
to the Federal High Level. Ik CI':‘,FM Word
CP/M, CP/M-86 and MP/M-86 walkrnown el e
cessing packages including
LEVEL 2 FORMS 2 - Ascreen layout generator and Wordstar
:ﬂﬂf"i‘:gd E:fhgglnsegg:b'fr PERSONAL PEARL - Database generator. CP/M
LEVEL 2 (CP/M-86 and PEARL-3 - CBASIC code generator.
CP/M-80). Application generator for
LEVEL 2 ANIMATOR - ACOBOL Visual Debugging CBASIC, Menu led generation
tool for running with CIS of business applications.
COBOL LEVEL 2. (CP/M-86 CE/M
and CP/M-80). PMATE - Word processing package
CORAL 66 - Microfocus Coral 66 Compiler. :"“h taxt :_buffers angia
CP/M garbage’ stack
COSTING/STOCK CONTROL - Job cost estimation with POLIGY MASTER = minos B er packnaa.
stock colntrol . pallGy ranawals
CE/MALUTOR § oo en futedalcoyres PRINT ESTIMATING = All aspects of estimating the
cost of printing a specific job.
DBASE Il - Database generator. Powerful Menu lead
English like language for
des!gning and implementing PROPERTY MANAGEMENT - Cnmp_rehelr:slve sytstel;n
relational databases. CP/M, COvering 8.+ aspocis ot
MS-DOS and Cromix groparyananspenien
AUTOCODE =a ic code tortor PROPERTY MATCHING - Estate Agents system
DBASE I = matching property against
1 demand. Commercial and
ENGINEERING SOFTWARE - A varietyr of E_ngineering Domestic versions available
applications [ncluding.: RESCUE - Database, menu lead. Very rad
- Calculation of Earthwork powerful Wordstar interface fhes
Quantities 2 Enquiries
- Design of Highways TYPING MASTER - BASIC version and BUSINESS Waliome
- Surveying version, can now run under
- Stability of Slopes CP/M-86
— Finite Elements E i i
~ Plasic et of Pora WORDSTAR e pilais o
ians Mailmerge and Spelistar have
- Design of Sheet Pile Walls :
Tl oty also been developed for this
:
® Circle No. 136




and we also stock
a unique selection of
low cost systems in our
‘budget micro’ department

EEEEEENER
EEEEEEEN
EEEEEEER
Cambridge Computer Store
1 Emmanuel Street
Cambridge CB1 1NE
Telephone (0223) 65334/5

(closed 12.30 - 1 15 except Saturday)

@ Circle No. 137
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FULL DETAILS AVAILABLE FROM

EWL Computers Ltd
8 Royal Crescent

Glasgow G3
Tel No: 041-332 7642

LANARKSHIRE

@ Circle No. 138

KNIGHTS GUARANTEE LOWEST
PRICES ON SHARP AND ATARI

Deal S1 — SHARP 54K MZ-80A with BASIC + 24 programs
including Geography, Arithmetic, Basic Tutorials, Startrek,
Invaders, Breakout etc. £419
DEAL S2 — MZ-80A, BASIC, PASCAL language and 36
programs including all those in deal S1 + 12 PASCAL
programs. £429

" DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and

MACHINE CODE languages + 40 programs. £449
DEAL A1 — MZ-80A with BASIC, PASCAL, FORTH,
MACHINE CODE and 120 programs to get you off to a flying
start. £475
DEAL B1 — MZ-80B, the 76K powerhouse with 64,000 point
graphics, with BASIC, MACHINE CODE. £747
Deal B11 — MZ-80B system, printer, floppy disk, expansion
unit, all cables, cards and manuals. £1899
DEAL 400 — ATARI 400 with BASIC, manuals etc — choose
from 16 colours and eight brightness levels, 300x192 defini-
tion. + 63 Programs. £199
DEAL 800 — ATARI 800 with BASIC cartridge, four voice
sound, superb ultra fast moving graphics with ATARI's dual
processor system. + 63 programs. £429
DEAL AT3 — ATARI DISK UNIT — plugs straight into the 400
or 800 — great value at KNIGHTS GUARANTEED LOWEST
PRICES. £257
All our prices exclude VAT but include UK delivery by
Securicor. No surcharge on ACCESS or VISA orders.

108ROSEMOUNTPLACE, ABERDEEN AB24YW
TELEPHONE: 0224 630526

@ Circle No. 139
PRACTICAL COMPUTING March 1983
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Our spreadsheet sy
But let’s start wit

There was a time when you could run a It uses the popular “spreadsheet”
business by the seat of your pants. approach with a window thM
‘But the days of trusting to luck and be rolled in all g
following hunches are gone. directions. R
Today, computers, micros and more Which means i P['.l“nnmﬁc
importantly business planning systems areno ~ you can enter new | PSR S
longer considered luxuries. figures and rules

They allow you tokeep one step ahead of and immediately

your business, and one step ahead of the °°¢ thei'r effect on
competition. -' — everything else in

the model.

It comes with §
the best manual on
the market and it’s §
suitable for most ™ micros v
| | a MCP/M 2.2 operating system, 64K o
&= ' \ W memory, giving at least 900 cells, minim

= 5 = screen width of 80 characters and
floppy disc drives.

MUCH MORE POWER,
NOT MUCH MORE MONEY

MasterPlanner is the most
powerful spreadsheet system
currently available with its

So it seems odd that most software
companies stillexpect tosolveall the problems
with one system.

A “jack-of-all-trades” if you like.
Fortunately Comshare are not like most  increased matrix size, 2000-3000

companies. We saw the need for different

COMSHARE DE RS
. .
systems to suit different people. O  DEALERS
Aberdeen Bury 51 Edmunds Heretord DR Computer Whispix Lid Rutland
Abtext Ltd SLRCS. L Honeyset! Computers Lid Systems Lid 01556 9151 Macrospecific Lid
NEW USERS ST ART HERE (0224) 647074 (0264) 62022 (0432) 2719404 01-439 4354 e (0572) 2528
E oul
Aldershot Canterbury i Equinax Computers Lid - i Slough
9( o 7 ENS (UK) Ld ent Micro Systems l,‘%-,:m,,,,m 01-739 2387 e ¥ Macros Lid
PlannerCalc at £39.00% is | s |Eme @ L, (@G
i di 1751 578
t d th ﬁrst Ch u f . mﬁ:% g:ralﬂmhmmr :':“il_ 2 1,::;,‘1“]‘, r‘“;.';.srf‘n??.w %:2::‘:%54
Nnow accepted as e oice 1or Senvices Ltd Services L1d B e 01671 6321 flelitonk (0703) 38740
L (061) 8418225 0222) 36825 ) ICEN Lid S Albns
Arlesbury Leicester e oot 50 St A o
people new to fmancial planning. | sews . | o st | e = 5 s o
(02%6) 630364 sgggg?ma}_;dm (0533) 531865 psn,q.;, Business Wordshil Automation Lid {0721) 77700
<} ) ==t o T {0272) 878 I Lish ystems Lid (073081) 6641 St Hefi
Designed for 8-bit micros, BN it | o i | Rl |0 . et e
. =3 (0226) E8916 The Soft Option (DB462) 31B4/3665 MGE Systems Lid %? {0534} 77070
it boasts the kind of features that | s 030 Linod 035567 peonle T o
%Hi;ggblbw Dancaster BEC {Liverpool) Lid Micronics Telesystems Lid (508} 613242 {0534) 77700
3 > (0234) 502 Briarstar Computer (051) 2635718 DI-263 6326 West Byfleat
ou'd expect to pay three times as i o |t e
Blackburn Centre London P Hare & Associates 5 Tiple S Lid Fesgusson Compu
much for. (Buy PlannerCalc’s B e L il s wio
e i 1435 4442 Saimon Electr 5 '
u 3 y Mzl sty P L Business Information T Nottingharm Yeston:Super:
ival and youll h e B, [ |EEET pmes, Ry
nearest rival and you ave to. (025457635 o 01373 3408 o1 37582 o (023411835
Bradlord The Prospectus Clenlo Computer Specirum Systems Lid Oxford Winchestes
Unlike all other‘calc’products | @hts i i ol os 2 e Mo e
(0774) 868890 10236) 211734 0I-670 4202 ; Systems yslems
. % (0274) 3 Systems Lid 7 Yeouil
it allows you to enter calculation | . = ] S peter e
. . Aovan Micracentre Congee i M;ﬁ;;’;ﬁ o {06421 474707 ?u’fi".“’z‘c'i
i ! n 433) F.L00
inalanguage you understand. Plain | ssemu Harpenden sy L S tikaadi
= Mercator Computer (05827) 62421 Corporate Modeling S Butiness Tritech Computer Services
En hsh Sysens g Hasti Consults Services Ltd S LB
g . 0272) 731079 %’;ﬁ".,, 01-628 2107 073973409 Rickmansworth
Tramstec L1d Services Lid Dantedale Ltd Transam Compuders Lid Al Microcomputers
S ,t, ; £ 0272) 27862 0424) 433150 01:519 7004 01-402 8137 (09237) 71428
o it’s much easier to use.




ms start at £39.00.

h

cells on most 64K micros. (But
at £245* it certainly isn’t the
most expensive.)
Consolidation of models,
allows you to create separate
plans for each department and
then combine them into an
overall company plan. Data
transfer to word processing and
other systems lets you incorpor-
e figures in reports and output to a data
se. It also has extensive formatting facilities
ich means you can produce reports that
uldn’t look out of place in the board room.

It can store up to 25 standard reports to
1 when you need them. It’s got full WHAT
‘analysis and direct editing of both spread
et and logic display.

JUST ASEASY TO USE

All this increased power doesn’t mean
rllneed adegree in advanced computing to
lerstand MasterPlanner. ey

It works on exactly the & | [mlﬂ'm!
ne system as PlannerCalc
1 models written on
nnerCalc run without
dification on Master-
nner.

16 BIT VERSION
A new version of
sterPlanner has been
cifically designed for '
16 bit micros like the

you ne

» coupon and send it to us.

o
l!n}_dﬁmlf | i'lhj.lll['l |:II‘ [I I

us 1 under "CP/M-86
he IBM personal using
er CP/M-86 or MMS I

)S 1.1. With a vast matrix size of over
)0 cells on 128K and even more with larger
mory, you’'ll atlast be able to make the most
OUr micro.

® Circle No. 141

ed one.

OVER 10 YEARS EXPERIENCE
When you invest in MasterPlanner or
PlannerCalc you’re not just getting the best
software money can buy.

,MAS"ERPLMN

\d\ 1ne 2 [
€ BU" ness l 1
c: I“g 1 M
| C(.f i 1 on ICro,

You’re also getting the kind of back up
and after-sales service that only a company of
Comshare’s track-record can guarantee.

If you’d like to know more about either
product call in at your local dealer or fill in the

* Plus VAT and post & package.

Making the computer make sense.

CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.
Comshare Ltd.,32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

To: Department PC3, Comshare Lid., 32-34 Gt. Peter Street, London SWI1P 2DB.

| Please send me: ’
| Qty Product Micro Op System |Disc Size| K gmount |
I PlannerCalc CPM 22 | 8'/5W" |
| @ £46.05 |
(8 bit only)
l MasterPlanner CPM 22 | 8"/5W" |
[ @ £282.95 |
| MasterPlanner IBM PC MSDOS1.1| 8"/5%" |
| * | MasterPlanner CPM/86 | 8"/5%" ]
| All prices include VAT and postage & packing TOTAL l
| L enclose a cheque/postal order for .£ made payable to Comshare Ltd. |
I Please debit my Access Card No. for .£ |
|E ?i Barclaycard No. for £
Signature
| Name |
I Address I
| Tel. No. |

I_I’leasc allow 28 days for delivery. VAT No. 238418649. Registered No. 980406, _J

Comshare reserve the right not to accept any orders. Any ace

eptance will be subject to Comshare’s terms and conditions
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cirFAn THE SPECIALISTS IN
s e 9100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

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

@® Our versatile 280 Microcomputers are available as standard units or custom
configured to your exact specification from a comprehensive range of stocked

$100 boards.

Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.

MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two

Serial 1/0 Ports and CP/M only £3,100.

Printers, VDUs and other peripherals stocked to give complete package

system at keen prices.

BOARDS We stock over 50 different S100 Boards all from quality manufacturers: Advanced Micro

Digital, Godbout, SSM, Micromation, Dual, CCS, S.D.

PROCESSOR

Z80 Starter Kit Static RAM 16-64K 24 Bit addressing
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery
8085/8088 CPU Back-up

gggﬁA CPU 4MHz (4 types) Memory Manager

eprom /0 BOARDS

2716 EPROM (2x16K) 25/2P or 45/2P or 3P/1S etc
2708/2716/2732 Programmer A/D & D/A 8 or 12 bit

VIDEO BOARDS IEEE 488 Interface
2480 I/0 Drive MISCELLANEQUS

24x80 Memory Mapped Real Time Clocks
Graphics 512 x 256 (B/W)

DISK CONTROLLERS Colour Graphics 312290

Single Density 5" or 8 Maths Board AMD 9511

Double Density DMA Extender Boards/Logic Probe
Floppy or hard Controllers Motherboards 7-20 slot

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

All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie.

Write or phone for a catalogue.

Unit 14, 29 Willow Lane, Mitcham, Surrey
Telephone: 01-640 6931/2/3

Systems, Morrow, Pickles & Trout, etc.

We are the sole UK Distributor for Integrand
Mainframes and Disc Enclosures, available
in nine models including Desk Top and Rack
Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on
all external surfaces and complete with
power supply etc.

CP/M 1 &2, MP/M, PL/1, C-BASIC 2, M-
BASIC V5, XYBASIC, FORTRAN 80, COBOL
80, CIS-COBOL, PRO-PASCAL,.

Forth, MAC, ZSID, Disassembler, Wordstar,
Datastar, Supercalc, Wordmaster,
Supersoft etc etc.

Prices exclusive of VAT

=== wrjer=——r=rr" =
cirFnn
my il EWwl B
computer systems

@ Circle No. 14:
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EPSON PRINTERS AT UNBEATABLE PRICES
= MX80 FT III &£305 + VAT
MX8R FT III &315+ VAT
MX100 FT I &415 + VAT

Interfaces to any machine supplied—please.ask for price

All printers carry a 1 Year Guarantee and come with paper.
Shipment, is by Securicor to your door—Please add
£7+ VAT carriage.

Payment by Cheque, Access, Visa etc.

pIATE
%‘K‘I.

Shipments throughout UK by Securicor.
We can export to most countries in the world.

Micro-Spares
We cannot and will not be beaten on Price!

104/106 Hanover St, Edinburgh EHR 1DR. 031-226 3845
@ Circle No. 130

@o§2b¢ SN
‘W“ﬂllﬂm.‘?@gg(

i ””ll?

it

FULL DETAILS AVAILABLE FROM

Peterson Electronics
Academy Street
Forfar
DDS8 2HA
Tel No: 0307-62591

® Circle No. 270
PRACTICAL COMPUTING March 1983

A dream
of acomputer-

with a service
to match.

One day, even your
IBM Personal Computer will need servicing.

That’s when you'll be glad you've talked to microserve,
one of the UK’s most experienced micro maintenance
and service networks. We offer a complete range of
servicing plans for both the IBM-PC and add-ons - and
what's more we're nationwide.

So, before your dream turns into a nightmare, return the
coupon or call us now on 0480-215005.

I To: microserve, Freepost, Little End Road, Eaton Socon, |

St Neots, Huntingdon, Cambridgeshire PE19 38R. |
Name I
Comparye v 1 bt | o BN
Position 3 ] |
Address I

L = TRl P.C. 3/83.

|
microserve" |
|

A service of the Comart & group of companies.
Londan, Manchester, Birmingham, Glasgow, Mottingham, Southampton, Cambridge. |

IBM 15 a registered lrademark of the Inlernalional Business Machines Corporalon

@ Circle No. 143
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BOARDS
FOR THE IBM PC

JRAM
HALF MEGABYTE MEM
EXPANSION BOARD CC
WITH J FORMAT £695.0

Also available

MEGI\ PLUS * Super spool included

* 64K — 512K Parity Memory  spooler prog)

* Clock Calendar (Std) = S'ﬁlit memory address
* IBM Compatible Async Port BO PLUS
1 (Std) * B4K — 256K Parity M
* IBM Compatible Async Port  * Clock Calendar (Std)
2 (Opt) * IBM Compatible Asyr
* IBM Compatible Printer Port {0?
pt BM Compatible Print
* 512K with Mega Pak Option * Super Drive included
* Super drive included (disc * Super Spool

emulator Prog)

Dealer enquiries

welcome Software
Full range of C/PM and MSDOS Sc
Dysan ware available for IBM PC Sirius z
Diskettes most other Micros.
fu” range of e \WordStar £195 e Mail Merge
e Spell Star £130 e Super Calc

M rh

an disks available «concev  £250 - DBasell

e Auto Code £120 e Milestone
Call for Full Price List.

Full range of CDC drives
«: from 250K to 1MByte

~ sub systems/Bare drives
- Winchester available.
. BBC, NASCOM,
GEMINI, TANDY, VIDEO
GENIE AND MANY
MORE.

CPD,

DISK DRIVES
250K-IMB

Printer switches
RS 232 cont-para
multiple printer switches

‘ l \ MICROWARE 922823

LONDON LTD.

@ Circle No. 144



We can upgrade

your IBM PC to Dual
Disk Drive, 640K or 1.2MB
Hard Disks also available.

I - for the IBM PC

* Styled for IBM PC
* 80 x 26 Display
* 690 Horizontal Resolution
* NEC 0.31mm dot Pitch CRT

SSBORNE 1

FREE WITH EVERY MACHINE

Monitor, 10 Discs, CPM, Super Calc,
WordStar and Mail Merge.

ACT
SITUsS 1

¥ CALL FOR

CASH AND
CARRY
— 5 e PHICES
280 Card and full
range of software available From 320K to 15MByte available

MICROWARE §:3738%:

LONDON LTD.

® Circle No. 145
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VisiCalc was a good idea RCLO000 FOR THE IBM PC
; - PARA/AS232/CLOCK CARD FOR IBM  239.00
g ST CLOCK CALENDAR CARD FOR IBM  119.00
or t en. PROTOTYPING CARD FOR IBM 25.95
PROM BLASTER FOR IBM 129.00
- DBASE Il FOR IBM 399,00
= w CHAMPIONSHIP BLACKJACK (IBM) 24.95
Multiplan is a great idea
ZORK Il FOR 1BM 25.95
f ﬂ DEADLINE 32.95
r nuw THE NEW INDUSTRIAL MICRO EASYFTEREDE 1M 248,00
= EASYPLANNER FOR IBM 125.00
BASED ON THE APPLE Il EASYSPELLER FOR IBM 125.00
. . : ) I FOR 225.00
The first generation electronic worksheets were a Dust, dirt and splash proof. Zr il S i
: P MATHEMA
good idea. They were early software management Capable of operating reliably in ristp A L Y
tools that could eliminate a lot of hours with a aggressive industrial, laboratory MAILMERGE FOR IBM 65.00
spreadsheet, calculator, pencil and eraser. Enter and process plant environments. SUPERCALC FORIBM. 225 00
Multiplan, the next generation electronic worksheet Supplied with the SUPERWRITER FOR BM 249,00
that's as easy to use as it is useful. Compare FCL AUTOPROM card, which in I st DRSSk 38.95
Multiplan's powerful user-oriented features to any many control situations, VEACALG bl DM 19000
: i ; visi !
electronic worksheet on the market. If you've been eliminates the need f%r the often VISITREND/PLOT FOR 1BM 210.00
using VisiCalc, Multiplan’s ability to directly utilize unreliable disc!drive. VISIFILE: FOR1BM AL
your VisiCalc files lets you easily upgrade to FCL Industrial Apple Processor
Multiplan. £1850 FUNCTION —‘
MULTIPLAN — THE ELECTRONIC WORKSHEET FEL AUProm €190 —
FOR NOW £ 179-00 EeLindustin pooiheyboard STRIP and . "=~ kb
W
: e R
TRIPLE YOUR DISK |
UTILITY PROGRAMS
ACCESS SPEED S i . 3 |
e 41 ot
No hardware modification required SCRIPT 1) 5429
FastDOS MENU GENERATOR 2595
v ¥ 3 MACRO SCREEN EDITOR 3295 . ]l
Fast Disk operating system for Apgle Il PROGARAMMING AIDS 3.3 4995
COmputers MCAT 2.0 1595 The Videx Function Strip  adds a whole new
Completely compatible with DOS disks i?;EsngEMII ;gg: g:m!nslnl (1 "}‘ﬂur Ennanc;l "m »:nﬂnLr Ii’
1 ' nction Keys. Now U can have icated keys lor
o Loads and saves standard DOS files ALD SYSTEM FOR APPLE 11| 49,95 ,,:ur mj:roydelmllm\’:s Program often used word
- nusf::ppﬁl;gp‘?m“w‘ wl;lﬂl all E'E;E‘]:O?I - = Igggg processor commands, words or phrases into your
programs that access RANA SYSTEMS DISC DRIVES PRIRS0SE Lompyel ek Function Strip. Programmers will find it a
00S through standard hooks, including Elite | — £250 's‘fezss_iesﬁ SANGDENELSYSEEN ;ggg significant aid fo be able 1o define ohen used
FID and MUFFIN Elite Il - £339 EXT.PROG. FACILITY IV 5295 ;D:nmamlh; and ;Ia!!rﬂem:l Vu!‘i’CarII: users t’an
EXPEDITER |1+ 75.00 efing often used commands and file names for
Execm.es all standard DOS commands Elite lll - £399 e Q; TFHC”KS il Tgle) Eebe Bre oE N
Comparative timings: DO0s  FDOS MON+ 2595 The Videx Function Strip 15 a low cost, versatile
Bloading integer basic 13sec 3 sec SUPER DISK COPY 111 19.95 stip of pressure sensilive switches The Function
Catzloging a 12 file disk Zzec ] sec DISK RECOVERY 1895 Strip adheres to the Apple |I's fid — just above the
Saving a 10 sector program Gsec 2sec DISK ORGANISER 11 18,85 keyboard and connects to the Enhancer II's keypad
Saving a 100 sector program 34 sec T sec MULTI-DISK CATALOG 111 1595 i The F Strip tetel
Loading a 100 sectar program 24 sec 7 sec SPOP'-;SGFT + STUCTURED BASIC :f_’g? E:L;:.‘;Ln.::h k::na:s“i::m:\:1:1;:";;::'
Requires 48K DUISCKLLL{)S»&DER i;g; matherboard
£19.85 APRLESOFT PROGRAM OPTIMISER  12.06 Function Strip £54.95
APPLE SPELLER 4495 Enhances 1| £99.00
IMAGE PRINTER 2598 OR  BOTH FOR A SPECIAL PRICE OF
THE BUG 3295 £149.00
BUILD USING 19.95
EDIT SOFT 19.95
ACE {Appiesoft Command Editer) 2595
APPLE E):(!JL‘C‘D : 2695 BOOKS
ASCII EXPRESS 44.95 APPLE MACHINE LANGUAGE £11.86
16K and 32K BUFFERED PARALLEL HoRAMMERS UTILITIES b AN HRAFALE flods
OUTRUT PRINTER INTERFACE DISK DOCTOR (CP/M D.RECOVERY] 70.00 INTIMATE INST. IN INTEGER BSC. £6.56
CARD FOR APPLE 1l and APPLE || HIGHER FONTS 11.95 APPLE BASIC FOR BUSINESS £1120
PLUS COMPUTERS FOR OKI, EPSON DIRECTORY MANAGER 2195 APPLE PASCAL GAMES £11.45
& ANADEX EHOSHAMN LINE EDITOR 25,95 PROGRAMMING THE 8502 £9.70
INTEGER BASIC COMPILER 5995 8502 APPLICATION B0DK £1026
WIZARD BPO 16K £149.00 GLOBAL PROGRAM LINE EDITOR 4295 6502 GAMES £10.26
WIZARD BPO 32K £169.00 PROGRAM LINE EDITOR IN ROM  39.95 6502 SOFTWARE DESIGN £5.50
KRAM 55.95 6502 APPLICATIONS £9.70
SUPER KRAM 8995 CP/M USER'S GUIDE £495
THE MANAGER (Memory MGT. SWRE) 19.95 qr;CLLEII‘]r"I;EEgF;IIEEINEGS it I:::
, APPLE EXTENDED EDITOR 44 85 Cl 3 PPL £11.
IT'S OFTEN BEEN SAID THAT THE DESKTOP/PLAN Ii FASTDOS (INC, DOS ACCESS SPEED] 19,95 APPLE || USERS GUIDE £10.85
SIMPLEST IDEAS ARE THE BEST — VISICALC HOME & OFFICE COMPN. £11.50
AND JUST LOOK AT THIS ONE FOR from Personal Softwara }:: PUWPOWEEEEE ::::at& :g]l:; :::g
PAPER STORAGE. A programming language for financial KIDS AND THE APPLE ’ £13.95
Pete & Pam Computer's Stilts analysis gggﬁ&u&r?ﬂgwnng% |;a [:ﬁ?rr g:gg
i I“n:dr b :ain . £79 % - A'SOFT BASIC DATA FILE PROG. £8.95
Ol 0 Yt paat 2 ASSEMBLY LANG PROGRAMMING £9.50
Stl MX80 in seconds — giving you T i : ‘!&_\\ 0SBORNE C/PM USERS GUIDE £395
room for 3 inches of paper, N \ == e ]
£5.95 E Ww :
MICROSOFT FLIGHT
SIMULATOR FOR IBM PC THE SWEET-P
APPLE CARE £30.95 Graphic Plotter, for graph
MACHINE COVERS processing, chart processing,
APPLE 11 5.95 engineering graphics and
APPLE & 2 DISKS 795 overhead transparencies.
:;:té % EQ':EJO;QITOOR 7.95 £595 Products available from dealers
: 12 MON. 950
;PFLE,E DK &9 MON. . @os throughout the UK.
INGLE DISK 3.45 f
2 STACKED DISK 445 ® Circle No. 146 "
9" MONITOR 495
EPSON MXB0/70 5.45 00
PAPER TIGER 445/60 7.95 -
APPLE /// INC. MON 12.85
MX 100 8.95
QUME 5 W/TRACTOR 10.85
NEC 12" MONITOR 750
L MO 2 THE NEW CENTRONICS COMPATIBLE
SIRIUS KEYBOARD o PARALLEL BUFFER FROM ORANGE
SIRIUS PROC & MON 12.95 MICRO = debatapple
HEAD CLEANING How Offfce: i
Clean readiwrite heads the way leading New Hall Hey Road, - London Office:
manufacturers recommend 5% disk head Rm:’::::dntle'{é;gg?.i‘zsi‘soﬂ?JGT}. H Nom‘a“s" ‘:99’"- 5 1035 Blegborough Road,
cleaning ki E18.85 e e Norwegian Software House . SW16 6D/
nli:sgallu ISK BOXES 'k SPECIAL OFFER 2? Telex: 635740 Peipam G Address Okernveien 145 Phrl;r?er;d%': ?59‘1022}'3,1
B 2 single sided, single density disks, PH‘CE Oslo 5 Telex 923070 PPCOMP G
10 f2r £17.90 s 50 for £84 50 Telephone 47 2 64 55 77
Kassette storage boxes £245 ALS Supercalc £59.00 E Prices do not include VAT please add 15% to your remittance n
Postage and Packing FREE
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Announcing the
Small Computer Series

The Small Computer Series will provide acomplete library of
resources for the personal computing community — the
hobbyist, the small business man, and the educational user.

Out now. ..
GUIDE TO THE ZX SPECTRUM AND THE ZX 81
Kaspar Boon

A complete handbook to accompany the world's most
popular personal computers.

168 pages 020114638 X
Out next month . . .

PROGRAMMING THE M68000
Tim King and Brian Knight

A detailed introduction to one of today’s most advanced
miCcroprocessors.

150 pages 0201146359
INFORMATION UNLIMITED

The Applications and Implications of Information Technology
lan Sommerville

Anon-technical introduction to computers and their place in society.

£5.95

£8.95

200 pages 0201146363 £6.95
Books for the BBC Micro
Qutnow. ..

GAMES BBC COMPUTERS PLAY
Tim Hartnell, S M Gee, and Mike James

An Addison-Wesley/Interface co-publication

An impressive collection of games for all ages and abilities
with detailed playing instructions.

96 pages 0201146401 £6.95

Addison-WesIey Computing

Out next month . ..

THE BBC MICRO BOOK
BASIC, Sound, and Graphics
Jim McGregor and Alan Watt

Complete coverage of BBC BASIC, plus 150 pageson sound
and graphics.

320 pages 0201 14058 6 £6.95

All these titles should be available through your local
bookshop or computer store. In case of difficulty, please
complete the coupon and send it with your remittance to
Addison-WesIey at the address below.

,, Addison-Wesley Publishers Ltd
MM 53 Bedford Square, London WC1B 3DZ

Please send me the following books. | enclose my cheque/
forg

postal order No.
OR

Please charge my Access/Barclaycard/Visa/American
Express/Diners Club Account No.
IR T O T |

| O e 3

—_Boon/Guide to the ZX Spectrum and the ZX 81 £5.95

___Hartnell/Games BBC Computers Play £6.95
___King/Programming the M68000 £8.95
__McGregor/The BBC Micro Book £6.95
___Sommerville/Information Unlimited £6.95
Name

Address

Signature Date

— Addison-Wesley Publishers Limited
Y44 53 Bedford Square, London WC1B 3DZ

@ Circle No. 147

01-4502417 01-4509763 01-4502417

SECOND USER COMPUTER SYSTEM
BARGAINS

Sample of our stock:

IMS System 4000 — three 8" floppy disk drives, intertec VDU,
Z80a CPU 64K RAM, 4 RS232 ports, 12 slot S-100 card cage
with PSU, 120 cps printer, desk unit for the above;
£1,750.00. o.n.o.

IMS System 8000 — as above but with Elbit VDU, one floppy, and
a CDC Hawk hard disk drive (36 Mbyte fixed, 12 removable)
superb value;

£3,750.00 o.n.0.

ZILOG MCZ 10/5 — System with Cifer 2600 VDU, three 8" floppy
disk drives, ZBOA CPU, 64K RAM, Tally T1000 120 cps printer,
desk unit and printer stand: amazing value;

£2,500.00 o.n.o.

We also have Burroughs, ICL, IBM and many other Minis available,
as well as micros and peripherals at very keen prices. Call us now
for more good news ..... 01-450 2417

BURROUGHS D80 SYSTEM: BBO 180 CPS CONSOLE PRINTER 40
Mbyte DISK SUBSYSTEM 2 x 8”" FPY, TD 830 VDU PLUS
PLASMA DISPLAY 64K RAM HIGH SPEED CPU

£3,800.00 o.n.o.

Prices exclude VAT and delivery

USED EQUIPMENT BROKERS
11a ASTLEY AVENUE
CRICKLEWOOD

LONDON NW2

@ Circle No. 148
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FULL DETAILS AVAILABLE FROM

Bennetts (Dereham) Ltd
24-26 Norwich Street
Dereham
Tel No: 0362-2488

NORFOLK

@ Circle No. 149




Cumana drives
BBC Micro best!

CUMANA DRIVES +
OWN POWER SUPPLY
=BIG PLUS FOR

BBC MICRO USERS
...JUST FOR
STARTERS

The ‘ice onthe cake’ is that because the Cumana N-\-H
Drive has its own power supply, it can be used 12 N\O NTY
with many other Micros when connected via the L\N ARRA
appropriate cable. Cumana supply a Drive FU\-

connecting cable which has a standard 34 way
edge connector plus 34 way BBC connector in
the same cable length. This allows the Cumana 10
Drive to be connected to numerous
makes of micro without the need

to change connecting cable. And the
Japanese manufactured disk drives
are quiet and utterly dependable.

=3

I I A | (W}

CS50A Single 40 track drive 100K

CDS50F 2 double sided 80 Track TEAC Drives
with cabinet and power supply 800K £619 |

£199

Disk formatter and instructional manual £15
Model A-B upgrade kits £65

Many other Disk Models available for BBC.
Call or write for Data Sheet.

CumMANA LTD

Unit 1, The Pines Trading Estate, Broad Street,
GUILDFORD, Surrey GU3 3BH (0483) 503121
Telex: 859380 CUMANA

Please add VAT to all prices

@ Circle No. 150
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HOME & BUSINESS TECHNOLOGY

of software available by mail order.

All the top manufacturers including Acorn Soft, 1JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

RS [ ) BBC models A & B in stock:
A-£299 B-£399

Junior Maths Pack
Philosopher’s Quest
Planetoid
Meteors DISK DRIVES FOR BBC

BBC 100K Singledrive (Requires discs (a)) 265.00
TORCH Z80 800K Disc pack includes Z80 proc'r
+ 64K (b) 897.00

Arcadians
Swoop
Chess Model B
Space Invaders Model B The best BBC/LVL 200K Twin Drive (a) 397.00
Atlantis —Superb fast Action 32K TEAC 200K Single Drive (a) 304.75
Hyperdrive 12K TEAC 400K Twin Drive (a) 569.25
Stratobomber TEAC 400K Single Drive (b) 396.75
Send SAE for full list. TEAC 800K Twin Drive(b) 711.85
Cannecting cable for TEAC drives 17.25
HARDWARE EXPANSION ———— (a) SCOTCH Single sided discs Boxof 10 28.75
Sound pick-off module (simpleto fit) . (b} SCOTCH Double sided discs Boxof 10 39.80
Amplifier and loudspeaker suitable for above —————— BBC UPGRADE§ —  —
Light pen Full upgrade kit (fitting £31.00) 69.00
X-Y digitiser Discinterface (fitting £15.00) 109.25

SUPER ACCESSORIES The above prices are VAT inclusive. Add £1 .00 pdp for orders belgw £100,00 and £10.00

Cover Polyester Cotion (Securicor delivery) for orders above £100.00.
& Access and Barclaycard accepted on all items except BBC compuiers
Cover Soft PVC

Carrying Case for Computer, Cables, Cassette/ ELTEC COMPUTERS

Disc Drive )
Carrying Case a soft supported nylon version 217 Manmngham Lane& Bradford * BD8 7THH.

ofabove Tel (0274) 722512.

L tntnth & th

A At

tththth

e Circle No. 151

WORDSTAR
precss

TRAINING COURSES
“"lll.._

4949( A)  Two day course on using WORDSTAR.
RS P/l 3

Assuming little or no experience of word pro-
cessing £150 per person

B)  One day course on using WORDSTAR with
Mailmerge
Assuming course (A) experience
£75.00 per person

All courses are given on our premises with individual
attention during hands on use of our systems.

All prices include appropriate documentation but are
exclusive of V.A.T.

Training can be given on your own premises using
your own equipment

FULL DETAILS AVAILABLE FROM Please Telephone or Write for further details
System and Programming Ltd
9 Ainsdale Close L O G G E R
Bletchley
Milton Keynes MIK3 7PT O F T W A R E

Tel No: 0908-78413 215 Beacon Road
Chatham, Kent ME5 7BU

BUCKINGHAMSHIRE Tel: MEDWAY (0634) 811634

® Circle No. 152 @ Circle No. 153
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r commodore

TEc Sﬂfggﬁﬂﬂﬂ

ACCOONTS. p@pﬁég /| DAISY WHEEL =~
SALES, PURCHASE & PRINTERS |
NOMINAL LEDGERS -
INVOICING &

STOCK CONTROL =5

WORD PROCESSING
SUPERSCRIPT (CBM| €
WORDSTAR (TRANSTEC) |
SELECT (SIRIUS 1) '

FOR ADVH?NPRICE
&DEMONSTRATION

Northern Address: 6 WIGTON GROVE,
LEEDS LS17 7D2 Tel:(0532)688397

HExr
Wcaszgf 2

%;y
0 it

VISICALC
FINANCIAL PLANNING

D-M -s.
DATA MANAGEMENT
PACKAGE

Post to CHROMASONIC Business Systems,
48 Junctron Road, Archway, LONDON N19 5RD
A (RS ] R
Please send me further details about your
l business systems. | am particularly interested in:

LT S R A L S R ) ey Y
POSITION:

(T [ N B S e A b s e
A RELS g e =S e, S e 4 A

COMMODORE
500 SERIES

TELEPHONE: . . . . LY A

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 NOW! |

@ Circle No. 154
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COBOL, FORTRAN, PASCAL & other complexities of the past
... forget them!
Design and write your own systemsin ENGLISH with

DYNATECH’S
PROGRAM GENERATORS

Professionals can increase their output tenfold and novices can learn how to write professional
programs in minutes using Codewriter* or Techwriter® - now selling worldwide. P 4

What are the benefits? 4
@ Save time...up to 90% @ Improves efficiency @ Provides information, faster /f&o"'{s“’
® Any member of staff can operate them O &S

Seminars are held in London and other major cities throughout the year.
We have Program Generators available now for Apple 1, 111*, CP/M*, CBM Pet*,
Sirius® and Osborne™ - with more to come.

DYNATECH MICROSOFTWARE LTD

Summerfield House, Vale, Guernsey, Channel Islands

Telephone: 0481 45934 Telex: 4191130 <
B

*Registered Trademarks - , ¢

PRACTICAL COMPUTING March 1983
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LET YOUR MICRO
TAKE OFF WITH

USING GEMINI
FUNCTIONAL CASSETTE 1=
SOFTWARE FOR JUST £19.95

Here’s the software to run your budgeting, your
business, your stamp collection,
your car costs . . . even to plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from
Gemini who are experts in practical
software. So mail us the coupon — and put your
micro to work . . . fast.

COMMERCIAL ACCOUNTS A gem of a
program, all for cassette, with the following
features:—

Daily Journal e Credit Sales e Cash Sales e

DATABASE The Program that everyone
needs. Facilities include sort, search, list,
delete, change, totals, save file, line print if
required, etc. etc. Can be used in place of

1

any card index application. £19.95 Credit Purchases ® Purchases — other e Sales Ledger ;
STOCK CONTROL All the necessary for Purchase Ledger e Bank Account e Year to Date 5
- keeping a control of stock. Routines include Summary g ! L
stock set up, user reference no., minimum A fully interactive program suitable for all businesses.
I stock level, financial summary, line print Files can be saved and loaded and totals from one
records, quick stock summary, add stock, delete/ file carried forward to cmo!her on cassgﬁe. Particularly
change record and more. £19.95 useful from a cash flow point of view, with an
MAILING LIST A superb dedicated immediate accessibility to totals for debtors and
Aatabasais u!lovffor manipulation of _ creditors. Bank totally supported with entries for
names & addresses & other data, with cheque numbers, credits and, of course, running
selective printing to line printer. Features balance. £19.95

HOME ACCOUNTS Runs a complete home
finance package for you with every facility
necessary for keeping a track of regular
and other expenses, bank account,
mortgage, H.P. efc. efc. etc! You'll wonder how you
ever managed without it. £19.95

include the facility fo find a name or detail when only
part of that detail is known. Will print labels in a variety
of user-specified formats. £19.95

: INVOICES AND STATEMENTS Ideal for the
small business. A complete suite of
programs together with generated

customer file for producing crisp and Gemini Marketing Limited.
efficient business invoices and monthly statements on Functional Sofiware Specialists
your line printer. All calculations including VAT 9, Salterton Road Exmouth, Devon.
automatic and provision for your own messages on Telephone orders welcome. (03952) 5832
the form produced. *Not Spectrum £19.95 Please quote Access/Diners Card Number

R s
For Functional Software |Zx81 16K — Database available — On
Dealer Enquiries Welcome including FREE Decision Maker Programme.

Tick the box for Program you require. Prices include V.A.T and Package and Postage.
Please supply the following cassette software. 4

Database
Stock Control
Mailing List
Invoices and Statements
Commercial Accounts
Home Accounts
ZX8116K Database

Name._ J L ®
Address .

Machine Type Memory Size e

| enclose -
Make cheques and postal orders payable to Gemini M_drkeﬁng Ltd.

Liners Card Number. .':ﬁgr_:'e__s's'Nurnber____ T ... EENSRTUSeNS
EN signature: i -
Gemini. Functional Software Specialists 9, Salterion Road, Exmouth, Devon. (03952) 5832 = PC3
Telephone orders welcome. Please quote Access/Diners Card Number

i ® Circle No. 156




“FUTURE-PROOF”

VIULTI-USER CB/M SYSTEM

WITH A CHOICE OF 8 BIT OR 16 BIT
MULTI—-PROCESSORS INTERMIXED
PRICE from £4,927 (excluding VAT)
for 2 user 10MByte System

SuperStar is a revolutionary
concept which brings the price of a
full multi—user system down to
incredibly low figures WITHOUT
LOSING the features you would expect \ |
from a MINICOMPUTER — performance)
capacity and capability. On the contrary,
besides substantial savings there are a lot
of other benefits in the SuperStar
approach — the widest selection of low-
cost package programs, shorter time scales
and cheaper implementation of bespoke
programs. Compact size, preventive-
maintenance-free and latest technology are
all bonuses.

SuperStar employs world standard
components both in hardware and software
to guarantee you a "FUTURE—PROOF"
system which is readily upgradeable.

SuperSIuF*

MINICOMPUTER performance, capacity
and capability and YET aggressive Micro-
technology prices.

* CP/M (8—bit or 16—bit) based world of
low-cost programs and YET full multi-user
capability (e.g. record/file lock, spooling etc)

* S100 (IEEE 696) modularity for “FUTURE—
PROOF" hardware and wide selection of
"*add-ons’’ from numerous manufacturers.

* "“"PRIVATE—PROCESSOR" architecture ensures
ZERO CPU DEGRADATION and provides full
hardware isolation and protection between users.

RROMCOM

Bromley Computer Consultancy Ltd.

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

SuperStar is a trademark of
Bromley Computer Consultancy.
CP/Mis a trademark of Digital Research.

RACTICAL COMPUTING March 1983
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Write or call for further information:

HE STYLISI

a highquaility daisy wheel printer

®\/24/RS232 interface
® Proportional spacing
® Bidirectional/ logic seeking

@ \Wide range of type styles and international languages

Trade/OEM Discounts available

Butel-Comco Limited, Garrick Industrial Centre, Garrick Road, London NW9 6AQ. Telephone:01-202 0262.

Technology for business

® Circle No. 15i
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FULL DETAILS AVAILABLE FROM

Walsh and Partners
42 Crown Hill
Rayleigh
SS6 7HG
Tel No: 0268-776374

ESSEX

@ Circle No. 159
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Maiiling
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
corrugated, holding up to four disks.

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

.

ring

01-607 9938
for Free samples
and prices

@ Circle No. 1t
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PROGRAMS WITH
A DIFFERENCE

o

WORD HANDLER LIST HANDLER

i
66 COLUMNS

SILICON VALLEY SYSTEHS._ INC.

upto3000 records
pIuE on ONE DISK

sorting on up to 8 DRIVES allowing
say, a Mailing List of 24000/! Lists

PLUS ON-SCREEN!!

Full and Powerful Word Processing

WITHOUT ANY EXTRA HARDWARE

STUDYING
FOR EXAMS?

Simply type your notes into

our E=Z LEARNER program,
and the computer will throw
random questions at you until
you have learned each

Will run on standard 48K Apple with

one or two disk drives. With direct-to-
disk editing its possible to have single

documents larger than memory. PLUS
all underlining, justification etc

are totally user defined and can
have as many as 255 fields!

PLUS full merging with Text files to
produce form-letters, price-list, in
fact the only restriction is the

subject thoroughly. £25
(€28.75 Inc.VAT)

LOTS OF
READING TO DO?

(E74.75 Inc.VAT)
Then you need a copy of our
FFI‘EE WITH THESE pple RAPID READER You decide
i th d tt
]i APPLES’ ?;)I:actfc:p:teanﬁo?hr?:imguter

i will give you words sentences

|Com_plete start-up and paragraphs to read and
business systems then tests you for

at the same cost comprehension.
as the hardware
only

Unlike the d1scount

ﬁ / Boysiitoniatior
includes

ON-SITE

appears on the screen. £109
(E£125.35 Inc.VAT)

£65

users imagination.

Apple
lll |

£25

(1‘28 ?5 Inc. VA T)

WORD HANDLER
] ]
LIST HANDLER

THE LAST ONE
VISICALC

SYSTEM COST
(with Hitachi monitor) £ 1602
FREE SOFTWARE VALUE £519

LEDGER ‘g
PLUS APPLEWRITER III

SYSTEM COST INSTALLATION ™5

(as illustrated) £2418 2 hours BASIC INSTRUCTION
FREE SOFTWARE VALUE £659 and FULL AFTERSALES BACK-UP

OFFER ENDS 24th February 1983

24-hour ON-SITE MAINTENANCE AVAILABLE Lokl

INCLUDE VAT?

Mail Order

Prices include Post & Packing

AT
LAST

" = .

DJTEI} DEALLNS

ﬂ ||
Bunnen et
== ACCRE
We will assist you all
the way through with
\ installation

Full after-sales serviceis included
with all Software

SOME SOFTWARE' FULL STAFE TRAMING BY TABS IS AVAILADLE IF REQUIRED "
% Callers very welcome.
GAMES All NEWBRAIN PRICES Include VAT Our retail shop is open from
GO 10till w
ﬁ?ﬁlﬁknhwn Arcade game of eat and £ 10.00 SO oscd sdnsccviall da}“
A { 3
= ; ;: PELAANISA T e e T e | 10 Lastfield Parade

24hr Tolephone
ordering service

on 0707 59669

TYCOON requires you to buy and sell

Forbes Avenue PortersBar
shares with the compute.

Herts. EN6 SND
Potters Bar (0707) 44808

FOR POWERFUL FINANCIAL MODELLING
For ALL CP/M systems £295

(£339.25 inc.VAT)

throwing in
random factors that affect prices.
PELMANISM is the game that test

your memory making cards into pairs. £ 12.00 - {;'- e T o] i T
WORMS MAME
Chasing your own tail can be very tricky £9.98  |——

ADDRESS

HOME & BUSINESS

HOME BUDGET £ 12.00 INVOICE & CREDIT NOTE
Kesp track of the famil Issues and keeps track of
Hinances quickly and sa.u]y all your Invoices, £69 95

DIARY £ 12.50 wvoice REVIEW CPoniegun N
12 months appointments Analyses and reports all Talsphans
birthdays etc. Invoices issued. £27. 50 MAKE

WORD WORKER £29.95 Gf both programs bought together,

A very eificient word DEDUCT £12.45 from total)
processor. for students |

and people who write NEWBRAIN
DATA BASE £31.50 Model AD £263. 35'

Store up to 800 records and (with LCD display)

sort on up to 11 Helds. Model A £228. 85[

FHM prod'uct support and Guarantee {

MODEL
ACCESS
BAR'CARD

Sub-totals

= : Chaque/P-Order/Cash/Card No. fo
Rlace i an snvelops and post fo-

""‘" B5puters

FREEPOST 9009 Potters Bar, Herts., ENG 2BR

NO STAM® QIOMIOJ Just

® Circle No. 162
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ut you
jacket.

But the real genius of Silicon Office is that it can
change with your needs. Even if you shut down
one operation and start a completely unrelated
enterprise, Silicon Office can cope.

Included in the bargain is a formidable word
processing capability with direct access to the
whole of the data base. So don't pg}tf?ourserf ina
strait jacket. Take a look at Silicon Office — soon.

If you were putting your business on
to computer, selecting software used
to put you on a hiding to nothing.

First you had to know exactly what
you wanted even before you fully
understood what it was. Next you had
to gradually learn about all the
inevitable and frustrating limitations.

Now comes the strait jacket bit.
Because then you have to start praying
that your needs aren't going to change.
If they did it was start again time. And
what's worse, pay again time.

Now there’s Silicon Office. A truly
flexible system that is whatever software
youwant it to be .

- THE FLEXIBLE SOFTWARE SYSTEM
To: Bristol Software Factory, Kingsons House,

It is designed so that you can realise Grove Avenue, Queen Square, BRISTOL BS1 4QY. I
more and more of its full potential as you Please send me full details of Silicon Office
WOl'k Wlth [t. Name I
You can tell Silicon Office
what you want in plain English. Company |
It has an incredibly simple 4 Address
command set with commands like: '
‘Get record (GRY)', ‘Copy disk (CD),, ‘Delete record (DR)!, etc.

@ Circle No. 163
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plus V.A.T.
CPU plus 64k RAM

£225.00plus V.AT.
64k RAME125.00 plus VAT.

g B COMPLETE TWINDISK SYSTEM
80X £675.00 plus VAT
MULTIBOARDS Vide I/0Card £125.00
use 80-Bus and are A
|

fully Nascom
compatible e.g.
disks, enhanced
video, Input/Output

MULTIBOARDS or Ram expansion.

make computers
MULTIBOARDS
enhance—
GEMINI, Nascom or QUANTUM

is ideal for business applications.
Itcan have up to THREE drives giving :

2.4 megabytes of disk storage. T s e e g
Its expansion capabilities

Sendforiulldetste = | | 12| are almostinfinite, thanks tothe
. T et ;;exibfﬁty of i e s
; = ultiboard plus 3 —
N\ | : 80-Bus. Only the 5 PERSON AR AED:
GEMINI : : new :
GALAXY 64K : £
2.2 CP/MMICROCOMPUTER ) Hfrfgble = v
A cost effective ; P o
solution to the small 5 computer i g
business, educational or from Epson fulfils™—
home user requiring a reliable P H
Z80 based CP/M computer these requirements
From £1450.00 [
plus VA.T. Asone of SHARP’S

biggest distributors, e -

we always have stocks. We have the iyl Lol vyl TLSVA
expertise to advise you on interfaces and / Sk b Kl memw\\ PlusVAT
software. We developed the QUANTUM pratintundust sl oot

MZ 80k Hi-Res which gained official SHARP

approval. 2 : ; gl
The first truly portable computer with full size keyboard, built-in

PLEASE CALL FORLATEST PRICES. printer, micro cassette drive, high resolution display, rechargeable

batteries give hours & hours of use and give enough power to

- ' MZ80B with 64k plus GRAPHICS RAM retain memory when computeris switched off, andis only 1.7ins.
thick and about A4 size,
£850.00plus VAT. THINK itin England, COMPUTE it over France, PRINT itin Saudi
PC1211£65.00plus VAT and SAVE it on your main system back in England. That's what

CE122PRINTER£60.00 plus VA.T. HX20 can do foryou—andit's cheaper too. For a standard desk
PC1500£145.00 plus V.A.T. top of roughly the same power as HX20 you could pay about

twice e h—that's real value for money!
CE150PLOTTER£130.00 Wiceas el iaeT for money!

s ENEHEYS

plus V.A.T.

COMPUTER PRODUCTS LTD

Trading as Leeds Computer Centre.
Please call or write for full details

”j We stock the Leeds Computer Centre, The Balcony,
e S : ; 60/62 Merrion Centre, LEEDS.

and more important, we know how to interface Tel:0532-458877 T F!
them to a variety of cornputers. (= -

@ Circle No. 164
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Visieale
Latest packaging
versions

: pPpRic
‘@

5?5 77 Visitrend/Plot. £149
Visldex i Sr v £149

T 1] L o — .£159

(While stocks last) Visischediule bl KLyt £180

ftware

Visicalc...

Disk Drives

Apple disk drives at these

TR incredible low prices!
a Factory 5.

5 (el 1 [e | [l apr st o O Ra 1)

With Controller ..................
Without Controller

PRIIEGIC. .o es e rermerssrinetsnir D

hsmith 4. | -

HopliIE: o Apple 111

lePascal.....ooue PR e B £1995
lewriter.... 1ol IO e £2495
lewriter|l.. Secondary Disk Drive . .£240
dstar3.0. 3 Profile Hard Disk ... £2095
30 8 AR NN P T R -

ac Orbit Accounting Modules:
es on application - Please
ne for list.

IBM Software

IBM Pascal Compile

IBM Cobol Compil

IBM Fortran Compiler

IBM Basic Compiler.
IBM Macro Assembler

| PC 64K UK Spec “14 UCSD P=System Pascal...

v power supply £2749

stem Expansion

'stem Fortran 7

Visicalc "56K
Supercalc ...
Time Manager
Volkswriter...
Easywriter Il
Wordstar
Mailmerge
dBase 2 ...
Desktop Plan..
Clraph Maq

Memory Board
Memory Boar
Memory Board.
Memory Board.

i Memo

b Winchester m ith tape be

er Accessories ;
E All M.P.5.L. Business

» Graphics Monitor

r Monitor.

r/Qraphics

chronous Comms Card..........

er adapter

oysticks...

Games

............... ChampionshipBlack Ja
< Microsoft adventure...
— Deadline ..

V / »14/\}'\ ,\h Zorks | to ’. t‘.acln

e add 1.5% to your order for UK delivery charge.
ent accepted by cash/bankers draft/building society
1e for immediate despatch.

-
- details
7

iods are normally in stock, however, please confirm before
ting,.

e open from 9.30am to 5.00pm Mondays to Saturdays.

t of 30 days is available on official orders from PLCs. Hospitals
ducational establishments. subject to a 5% surcharge.

wise cheque with order. Please allow 10 days for cheque clearance,

rt orders welcomel

dla systems

A\LBION HOUSE, 1, BACK HILL LONDON EC1
278 3838/01-278 5285 Telex 25102 Albeta G

UCSD P - System Pascal Compiler

Accounting Software in stock
at unbeatable prices, please
phone for list.

Mail Order

We accept both Access
and Barclaycard subject
to a 5% surcharge.
Telephone orders are

welcome on [ e
01-278 3838]- - ml

All prices plus 15% VAT

ATA THE PRICE BEATERS

Epsbn
Printers
Unbeatable
Value!

: e MX80T (Type 3)......£290
Hitachi 12" Green Screen MX8OF/T (Type 3)..£315
Monitors only £90 FREE MX100F /T (Type 3) £420

Anti-Glare Other printer prices on
I t [-ac Screen application

Parallel Printer Card....
Serial Printer Card..
Pascal Card ...........
Digitek Colour Card...
Z80 5ystem (New version)
80 Col System (Videx)
Soft Switch (Videx) ....ueevenienieannn. Y

16K RAM Card..........£48
128K RAM Card ......£350

Hewlett Packard
7470A Plotter
RS 232 or HPIB

Interfaces
Outstanding Value

@ £975

CBasic86 ..

4016 16K

E’SII'IUS |

4032 32K ..
BO32 32K ..
8096 96K ..
Super Pet 9000

DISK DRIVES

2031 171K Single D/ Drive.......
' 4040 343K Dual D/ Drive
8050950K Dual D/ Drive .
8250 2 mb Dual D/ Drive
90605 mbHard Disk.....

Accessolies

Numeric Keypad

Joystick (TKC) ..
Paddles ... . ... .o s rentin
CORlNG R ..ok o st B DD
10 BASF 5% " Disks .. :
LIStNG PADET ooy vivnarsusmmsnansases £18
LocKing Disk BOX ......cocciicinenindd £20

ACTSirius 1 128K with 1.2 mb 5/ 5Disks........£2095
ACT Sirius | 128K with 2.4 mb D/SDisks .......£2549
ACT Sirius | 128K with 1.2 mb D/5S Disks

and 10 mb Winchester .. . SRR 5 e [ |
External 10 mb \*.'mthc‘«tv: Ii.mi [)I‘\h £2549
1 28K Additional Memory .................. .. £349
384K Additional Memory ... . £795

Level 1 C ohnl mth [nrms 20 i
Microsoft BasicCompiler .....oooooiiiiviiiin
Microsoft Pascal Compiler........oooooveeieveinnn, )
Microsoft Fortran Compiler .
Microsoft Cobol Compiler....
CP/MFrogrammers Kil ...............
MS6 Dos Programmers Kit
IEEE 488 Package ..........

e 4 [ 539
A 169
A 164

% Graphix/Bisigraf Graphics f A TBY
> ACT Pulsar Software al unbeatable prices
SN (x commmodore

COMPUTERS

...4£495
...£625

£799
i 1075
£1345

9090 7.5 mb Hard Disk .

E. & O.E.

C2MN Cassette Unit...........

Software prices on application

@ Circle No. 165




Britain’s specialists in software
London’s choice for hardware

Our reputation in software makes us a choicefor hardware
Hardware

A copy of our own Autocode 1, the world’s leading automatic program generator
is given with our compliments for every hardware sale over £1,500

(g . o ( )

SUPEIBRAIN
’ﬂ' 7 ====%Z.Personal Computer

Full range of 16 bit machines Full range of 16 bit machines Full range of 8 bit machines
up to 896K RAM and 10 MB from 64K RAM and 700KB from 330 KB to 10 MB hard

hard disk with CP/M86, floppies. Many expansion disk with CP/M80 & Microsoft
MSDOS & Microsoft BASIC cards available. BASIC

L from £2396. from £2395. from £1495.
J \L J \\

J

~
PRINTERS HARD DISK W MAINTENANCE
OKI Microline and Epson. SUBSYSTEMS
Full range of dot matrix Corvus range Full field and factory
printers from £235. from £1995 maintenance contracts are
Tape back-up and networks. available.

: INSTALLATION &
Daisy Wheel
NEC Spinwriters and TEC TRAINING
Starwriters from £995,
Feeders & hoods.

Consultation, installation and
training are available for every
system sale.

. J

STEMMOS
The Key to
successful
software

.
Software
[ 2 "\ [(Please send details and full

price lists
POPULAR SOFTWARE STEMMOS I HARDWARE
A wide range of the most SOFTWARE

| MAINTENANCE
popular software packages are We have developed a SOFTWARE

available from £125. range of packages aimed | dBASE SEMINARS Ol
\ Yy at the business and I
engineering market hamo
including the world’s | Company
SEMINARS leading program generator | Address

Seminars are held in the heart [ﬁ”“]”[m [l.[ﬂ”ﬂ]ll. ]I. | —————

of London on our speciality, 1 STEMMOS
344 Kensington High Street
dBase IL. I Condon w14 8NS Tel:01-602 6242
\ Telex 893003 STEMOS G

@ Circle No. 166
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EPROM EMULATOR
PROGRAMMER

EP4000

® EP4000 emulates/programs all NMOS EPROMs up to 4k x 8.
@%2564/2764/Bipolar PROMs programmable with adaptors
@ 300ns access time in emulation mode

@ Editing facilities — data entry, match, display, shift, move, clear,
define, block program, etc.

@ Input/Output as standard — RS232C (ASCIl Hex and binary), 20mA,
printer, cassette, parallel handshake and DMA

@ Video output for memory map display
@ Fully buffered cold ZIF socket
@ Price £545 + VAT + £12 delivery

@® Ex-stock delivery. Write or phone for more details

2564%, 2764*, 2732A*%, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704

THE PRODUCTION PROGRAMMER
TO HANDLE ALL NMOS EPROMS

Checks, Programs, Compares up to 8 devices simultaneously
Handles all NMOS EPROMs up to projected 128K designs with no
personality modules of characterisers — See list below

Easy to use, menu driven operation for blankcheck, program, verify,
illegal bit check, checksum, self-test

Constant display of device type, mode and fault codings

Individual socket LED indicators for EPROM status

Comprehensive EPROM integrity checks — lllegal bit check, data and
address shorts, constant power line monitoring

Full safeguard protection on all sockets

Automatic machine self test routine

Powered down sockets

Cost effective price — £695 + VAT

Available from stock. Write or phone for more details

2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532, 48016, 2716, 2516, 2758A,
2758B, 2508, 2716(3), 2708, 2704

NEW
PRODUCT

SOFTY 2 2716 EMULATOR PROGRAMMER

@ 2716 Emulator/Programmer

Can program 2532/2732 in two halves
Multifunction touch keypad

Editing facilities: Data entry/deflection, block shift, block store, match
byte, displacement calculation

High speed cassette interface and serial interface
Direct output to T.V.

Price £169 + VAT

MODEL 14 EPROM ERASERS

14 EPROM Capacity

Fast reliable erase time

Built-in 5-50 minute timer (UV141)
Safety interlocked to prevent eye and skin damage
Convenient slide tray loading of devices

UV141 available ex-stock £78 + VAT

UV140, similar to UV141, but without timer £61.50

GP Industrial Electronics Ltd

Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET

® Circle No. 167




Tradg: Show

Y i T R AR T T O V.
AR vy R R R e R B R .
R e SRR R R

Wembley Conference Centre April 26-28 1983 . ..

... will be the most important trade show of the year — it will bring computer manufacturers and suppliers into
direct contact with systems and software houses, computer OEMs, dealers, distributors and computer retailers.
And no-one is better able to launch the definitive computer trade show than IPC. We know the computer
market, publishing journals like Computer Weekly, Systems International and Practical Computing. Ve
organise the computer industry’s leading exhibitions: COMPEC and its regional offshoots in Wales, the North
and Scotland; COMPEC Europe; The Computer Fair; The Northern Computer Fair; The Midlands Computer
Fair; the CAD Exhibition; CAD North, and several others.

What's more, we have the right venue. London and the South East dominate the UK market for sales of
computer systems and peripherals, and the Wembley Exhibition and Conference Centre is right in the heart of
the region. Get more information about The Computer Trade Show '83 by coupon today
or telephone..........on 01-643 8040.

———_-—--—_-—_——_-—_-—_--——

' Please send more information on Exhibition stand space ‘
| Please ask a salesman to telephone  [] |
I MName l
I Position I
l ﬁm Company I
I Address

The Exhibition Manager I
I The Computer Trade Show I

IPC Exhibitions Ltd

I Surrey House, Throwley Way I
l Sutton, Surrey SM1 4QQ. Telephone Number l

_—_-—-———_-_-—_—---_—_-—-_

74 PRACTICAL COMPUTING March 1983



The New British Minstrel rrom £2,455

with Winchester Drive o g

Winchester Drive makes Minstrel
he preferred professional Computer

Read the remarkable specification of this truly professional new British machine,
with unrivalled reliability, versatility, software and support.

TECHNICAL SPECIFICATION CHECK THESE OUTSTANDING FEATURES

@ Versatile and highly adaptable Stémdard system Other Configurations

Available
@ Built for reliability and ease of ® S100 I

servicing @ Multi-user systems
@ 5-20 Mb Winchester drive g

@ Horizon compatible Multi-processor systems
P ® 64K RAM e o

@® Superlative software: CP/M, _ _ @® 16-bit processor using
MINOS, Turbo-DOS, and ® Horizon compatible, 400 Kb powerful 68000 processor

multi-user application —1.6 Mb floppies
Packages @ Z80 Processor
@ British manufacture

ortofind out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris

Hotel Micrbsystems Ltd. 01-328 87317

l IIZSfrel 69 Loudoun Road, London NW8 0DQ Telex: 266828

('" 0 i o . §
'..,0( y {1 f LLL T For more information about the brilliant new British Minstrel computer, v ..

@ Circle No. 169




Available on all microcomputers

KON - supporting CP/M 2.2, CP/M 86, {if

% % A . and MS.DOS the Padmede range

Y. 50% N\ - ' of Business Application software
RSON L also includes:- Nominal/General

% 450 %, Ledger, Purchase/Creditors Ledger,
Q, " Y b0 e Sales/Debtors Ledger, Sales

G, . o, \ Invoicing and Stock Control.
T, O %,9’);‘9 1
40 w2 !

O - y
N >, Padmede
o ,?%_ | : : l
B, B \COMPUTER SERVICES |

o“"’é@%' X 351 Fleet Road, Fleet, Ha_rﬁpsh_ire-. Telephone: Fleet (02514) 21892/3 Telex: 85
e R ALe AR5 5%
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LISA IS the long-awaited Apple IV. It is a |
16-bit machine, based around the Motorola
68000, as expected, and comes with a
SMbyte hard disc and 1Mbyte of RAM as
well as two floppy-disc drives. But the
distinctive thing about the Lisa is the
software, which is, as Apple claims,
revolutionary.

While other manufacturers try to decide
which operating system will become the
16-bit standard, coming down variously in
favour of Unix, MS-DOS, CP/M-86 or
whatever, Apple has been more radical by
doing away altogether with the operating
sytem in the sense of a separate entity the
user has to deal with.

Instead, the Lisa comes with a set of
application programs covering all the major
office tasks, completely integrated in terms
of both data compatibility and a consistent
command structure. Lisa uses graphics
symbols and a special pointing device, the
mouse, to simplify control of the system for
the user. Additional applications, whether
from Apple or from independent vendors,
will fit into this overall operating
environment.

Details about the Lisa are being
announced now though the machine will
not be available till the summer. The price
will probably be around $12,000, although
lower prices have appeared in the U.S. press
without confirmation from Apple. It is
unambiguously an office machine,
intended for use as a personal tool by
professional and business people. In the

course of an afternoon with the machine 1

=

The long-rumoured Apple office micro lives up to its
promise, reports Ian Stobie.

learnt what it is like to use — which is after
all the important thing, especially with this
machine — but not much about its internal
workings.

What then is the Lisa like to look at?
When it is not turned on it looks quite
conventional. It is a three-box system, or
three and a half boxes if you count the
mouse. The keyboard unit is on theend of a

coiled telephone-style cable. The keyboard
layout has not been finalised yet, but it will
differ between the U.S. and Europe. The
U.K. version will probably resemble the
ISO standard keyboard used on the new
Apple Ile but with the addition of a separate
numeric keypad. In any case, changing
keyboards is just a matter of plugging in the

(continued on next page)
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(continued from previous page)
new unit. All keys are software redefinable.

The system box contains the screen, two
floppy-disc drives and the CPU. The screen
is exceptionally clear monochrome white
on black, with a resolution of 720 by 364
points. Two of the newly designed, Apple-
made 5.25in. ‘“Twiggie’’ floppy-disc drives,
each capable of holding 850K, sit next to it.
Also in this unit is the 68000, which is a true
16-bit processor offering both a very large
16Mbyte address space, rapid processing
and very good interrupt facilities suitable
for supporting multi-tasking software. A
full 1Mbyte of RAM lives on two boards
inside the unit.

The third box is the SMbyte Winchester
hard disc looking just like the Profile disc
used with the Apple III, which is exactly
what it is. Of this, 3Mbyte is available to the
user. The large amount of software which
comes with the system takes up the
remaining 2Mbyte.

The mouse is a box about the size of a
matchbox on the end of a slim cable leading
into the back of the system box. It fits
snugly in the hand and has a single large
button on it. Underneath the box, a small
rolling ball detects movement of the mouse
on the table. You use it to move a cursor
around the screen, and more particularly to
select options, which the Lisa usually
presents by displaying graphics symbols on
the screen.

The mouse reduces the necessity to touch
the keyboard, which speeds things up as
well as making using the system more
acceptable to European business people for
their own personal use. Apple researchers
have apparently discovered that, unlike
their American counterparts, European
executives — with the exception of German
ones — consider typing undignified. Apple 0
is also conducting research into voice input, | |2 € G el
and this will probably be incorporated into —
the Lisa interface once the technology is aﬂm -
available at a reasonable price. S

The Lisa environment is an integrated
one where words, pictures and numbers can
be handled with equal ease. Integration is at
the user-interface level, not just at the
internal file level. So it is not really adequate
to describe the applications Lisa offers as a
set of programs — to the user they appear
simply as different tasks or jobs within the
overall flow of work.

The metaphor Apple employs is that you
are working at a desk. Simulated sheets of
paper along with other symbols like waste-
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baskets are displayed on the screen. The
currently active ““sheet of paper’’ usually
appears on top. Since the Lisa is a true
multi-tasking system users can swap
between tasks as easily as uncovering a piece
of paper or taking a new one out of a
drawer. In fact these are the precise
metaphors employed by the Lisa.

Spontaneous flipping between tasks is
encouraged by the speed of the system and
the consistency of the command sets used in
doing each job. For instance, moving a
column when using the spreadsheet involves
selecting the same cut, copy and paste
options as moving a paragraph when word
processing.

Lisa offers solutions to the common jobs
which Apple identifies as being the core of
the office information worker’s task.
Incidentally, Apple reckons that half the
working population falls into this category,
which is one reason for Apple’s optimism
about the Lisa’s future. The tasks are:
drawing; writing; calculating; graphing;
listing, mailing and filing; project
scheduling; and communicating with large
computer systems.

For tasks that are not covered here Apple
is providing a Pascal development system.
It will come with a library of routines to
allow the system developer to produce
software which integrates smoothly into the
Lisa environment, observing the same
conventions for consistent handling of the
mouse and graphics interface. By the time
of launch in the summer, Apple hopes to
have the common accounting applications
available, produced in conjunction with
independent software houses. Basic and
Cobol will also be available, but the normal
development language for Lisa will be
Pascal, which is what the bulk of the Lisa
software is written in.

The people at Apple U.K. have tried out
the language Smalltalk on Lisa. The whole
concept of Lisa’s operating-system-free
environment and the mouse-controlled
desk top simulated in graphics owes a lot to
the ideas produced by the Learning
Research Group at the Xerox Research
Centre in Palo Alto, which developed
Smalltalk. This makes comparison between
the Lisa software and Smalltalk itself an
interesting prospect.

On starting the machine up the Lisa
equivalent of a menu appears. Down the
right-hand side of the screen is a row of
graphics symbols: a wastebasket for
rubbish, a clipboard for temporary storage,
a picture of the Lisa itself for setting system
preferences, a filing cabinet symbolising the
main storage, and perhaps a drawer with a
name on it for the floppy disc currently
mounted.

Placing the cursor over one of the
symbols, for instance the filing cabinet, and
hitting the mouse button, activates it — or
to stick with the analogy, opens it up. If any
delay is involved the Lisa changes the cursor
to an hour glass. With the Lisa, waiting is
always accompanied by a reassuring
message of some sort. Error messages are
very clear and do not generally stop things
dead, although to be honest we only
managed to produce on error message in the
course of our session
THE SELECTED NAME CAN NOT BE

CHANGED
which followed a frivolous attempt to
rename the clock. One of the strengths of
the Lisa desk-top metaphor compared to an
ordinary operating system is that it makes it
easy for the user to distinguish between a
plausible and an implausible command.

To continue with the same example,
opening the filing cabinet brings up a large
piece of simulated paper on the screen

showing what is in the filing cabinet. Since
we are dealing here with a detailed and
carefully worked-out metaphor, instead of
data files and programs the filing cabinet
contains empty folders, titled folders, a few
assorted tools like a calculator and a clock,
and pieces of paper. The pieces of paper are
of various types and are the way into the
powerful application side of the system.
There is LisaWrite paper, LisaProject
paper, LisaList paper, LisaGraph paper,
LisaDraw paper and LisaCalc paper.
Cursoring over the LisaCalc paper
symbol and clicking the mouse brings up a
sheet of blank spreadsheet paper: we are in
the Lisa spreadsheet application. Whatever
was on the screen before is not wiped out
but simply covered up — it can be seen
peeping from behind the LisaCalc paper.
Soif you want to go back and continue your
previous task you can. Nothing is deleted
unless you explicitly tell the machine you
want it deleted. Even if you hit the Off
switch, before powering down the Lisa will
save all the relevant data and take a
snapshot of the current state of the jobs you
were doing; when you switch on again your
desk top will be there, exactly as you left it.
If while using LisaCalc or LisaWrite
paper you are interrupted and need to do a
quick computation, then a few swift mouse
movements can get out the calculator, lay it
in high-resolution graphics over the top of
the LisaCalc or LisaWrite paper, and
produce the results. Putting the calculator
away — two quick clicks on the mouse with
the cursor in the right position — reveals the
undisturbed interrupted task.
fcontinued on next page)
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This all explains why the Lisa had to wait
for 16-bit technology. It takes a full-feature
16-bit chip like the Motorola 68000 to
handle everything that is going on below the
user interface in such a truly multi-tasking
environment.

From what I saw of it, LisaCalc looks as
powerful as spreadsheet programs of the
Multiplan type. Keys as well as commands
are used in a consistent way so that, for
example, Tab and Return produce move-
ment across the spreadsheet paper and
down it, just as you would expect after
using the same keys for word processing on
LisaWrite paper.

The true power of integrated software
shows up once you have produced a column
of figures. It really is the work of moments
to bring out Lisagraph paper, cut and copy
a column across and produce, from the
range of options available, a pie chart. The
chart can then be incorporated into a
LisaWrite document, or it could be cut and
copied on to LisaDraw paper where further
additions and manipulations could be
made.

Used pieces of paper can be filed in
named folders in the filing cabinet. If
untitled they are still saved in a retrievable
way, unless thrown in the waste bin. Apple
has introduced two new printers, a
daisywheel and a dot-matrix unit. With the
dot-matrix printer whatever text and
graphics is on the Lisa screen can be printed
out directly if required.

The Smalltalk-like mouse-controlled
graphics interface is the most impressive
feature. It eliminates the time it takes to
learn about an operating system, which can
be appreciable for a first-time user
confronted with badly documented CP/M
or CP/M-86 to take the obvious example.
This not only makes the Lisa more usable, it
make sit more sellable.

The integrated range of software the Lisa
comes with is the other striking point. The
wonders of the hardwae are hardly worth
mentioning by comparison, and in this
Apple has its priorities right. ““The Lisa is
not just another 16-bit hot box,”” explains
Apple’s U.K. marketing manager Keith
Hall. “If it was just that we could have
brought it out a year ago.”” Lisa has 2Mbyte
of software included in the price, which
Apple says it took 200 person years to write.

A number of integrated software
products from independent software vend-
ors are making their way on to the market,

and if 1982 was the year 16-bit machines
and portables started making an impact
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then 1983 looks like being integrated
software year. Lotus Developments 1,2,3
for the IBM personal computer has received
much praise in the U.S., but VisiOn from
VisiCalc supplier Visicorp looks like being
the closest thing to Lisa’s software.

VisiOn also uses a mouse and Visicorp
says it will be available this summer too.
Without seeing VisiOn in operation it is not
possible to say how much Apple gains by
being able to optimise code for its own
machine. What is clear is that Lisa exists
now, and it is impressive. The investment
necessary to bring out an integrated-
software product must restrict the number
of companies able to enter this market.

Although outshone by the software, any
16-bit  68000-based machine from as
important a company as Apple — which
claims to have sold 750,000 personal
computers worldwide — could be expected
to have an impact on the micro market.
With the Lisa the radical nature of the
software approach Apple has adopted
makes the extent of this impact difficult to
predict.

A very competitive atmosphere is
predicted by Arthur Rock, who is a director
of Apple, as well as of chip maker Intel. In
Apple’s annual report he says: “‘It’s crucial
to stay ahead of the competition: bring out
products that fill different needs, and not
just the same needs better.”” Lisa is an
example of this strategy in action.

Lisa fits this description because the
integrated software, concealed operating
system and mouse-controlled user interface
make the system very easy for the first-time
user. Apple itself claims an order-of-
magnitude improvement in the time taken
to set the system up, become familiar with it
and have the first practical application
running — 20 minutes for the Lisa as
against an average of five days for the
Apple I1.

Lisa is intended for business and
professional people to use as a tool to
improve their personal productivity. Many
of these people have never personally
operated a computer before. Lisa is
designed specifically for them — it is not
meant to be an accounting machine for a
small company or a straight Apple II
replacement. There is no existing machine
similar to the Lisa; the closest would be the
Xerox Star executive work station, which
costs around $15,000 before you include the
cost of the larger system it connects up to.

Is there a market for this type of
machine? Apple U.K. has released figures
which throw some light on who has been
buying existing Apple kit. In the U.S.,

Applications of Apple Il units sold in the
U.K.

Application percent
Home 7
Small business 46
Office 18
Education 11
Scientific/industrial 12
Other 6

Summary spec

Manufacturer: Apple Computer Inc.;
made in United States
Price: around $12,000
System: 5Mbyte hard disc, two 850K
floppies, detached keyboard, “mouse”
pointing device; high-resolution display,
16-bit Motorola 68000 processor; 1Mbyte
of RAM
Software in price: LisaWrite word
processing; LisaCalc spreadsheet
modelling; LisalList filing and mailing
lists; LisaGraph business graphics;
LisaDraw general-purpose graphics;
LisaProject project sheduling; LisaTerm
terminal emulation TTY, DEC VT-100 and
IBM 3270 protocols
U.K. distributor: Apple Computer (U.K.)
Ltd., Eastman Way, Hemel Hempstead,
Herts HP2 7HQ. Telephone (0442) 60244.
Available summer 1983.

where disposable incomes are higher, the
Apple II sells more heavily to the home
market. But the really distinctive feature of
the U.K. market is the use of the Apple II as
a small business data-processing machine,
which is not really using it as a personal
computer at all.

This reflects the comparatively large
number of small businesses in the U.K. and
also their more parsimonious nature. The
real unexploited growth area, Apple
believes, exists is the office sector. It is
represented by only 18 per cent of Apple II
sales, in spite of the fact that there are saic
to be 10 times as many office situations as
small businesses in the U.K.

At the same time as Lisa is being
announced, the updated version of the
Apple 11, the Ile, is being launched. Up fc
now Apple has been virtually a single
product company and Apple IIs are stil
selling at a rate of 20,000 a month.

With the Apple 111, which Apple intend:
to continue to sell as a business data
processing system, and the Lisa, a persona
executive work station, Apple will have :
complete range. And there is anothe
product, code-named Macintosh, ru
moured to be in the pipeline. It wil
probably fit below the Apple II to be, i
effect, an Apple I — an extremely cheaj
machine for games and learning abou
computers, aimed at the home an
educational user. There does not appear
be a truly portable machine on the horizo
from Apple.

Of these machines the Lisa is withou
question the most innovative, and it i
aimed at developing completely ney
markets for personal computers. Just whe:
the micro market looked like it wa
becoming boring, with well-engineered bu
rather predictable 16-bit crates merel
replacing the old standard CP/M machine
or replacing minicomputers, Apple ha
opened the whole thing up by taking a risk
And the Lisa forcefully reintroduces th
concept of the personal computer as a
individual tool, almost a person:
extension, which is where Apple originall
came in with the Apple II.
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‘Now the world’s most ingenious
database program writes letters,
you've found the ultimate
business solution. And the Delta
Is a true transactional database —
this is the biggest breakthrough
for microcomputer users to
date’

Nick Horgan, Managing Director, Compsoft Ltd.

NN
ALITTTIIN

If part of your microcomputer’s job is to store
information, you need Compsoft’s Delta.

Compsoft DMS is already Britains No. 1 record
keeping program. And with 4000 users to our
credit, we can honestly say we know more about
information storage & retrieval than anyone else.
We listen to your comments & requests and now
we've produced a world first — the Delta — a true
transactional database.

If you'd like to know more, we have general
brochures, full technical specifications & free

Compsoft Limited

Hallams Court

Shamley Green

Nr Guildford, Surrey

England GU4 8QZ

Telephone: Guildford (0483) 898545

Telex: 859210 CMPSFT

@ Circle No. 171
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guides to DMS handling a multitude of business
situations from order processing, invoicing &
stock recording, through to library, personnel &
hospital record management.

Find out more about the database revolution.
Either telephone the office or clip the coupon
now.

Compsofts Delta — taking microcomputers into
the third dimension.

Please send me further details

Company

Contact

Address

Tel No.
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GENIUS.

Now from Sharp, the Sharp MZ 80A.

A personal computer that is ready to run the
moment you own it. Because the CRT display;
the typewriter-style keyboard and the cassette-
based data storage are all integrated into one
complete system that leads the operator, either
amateur or professional, into an incredible new
computer world.

For this computer has the power to do
virtually anything within the range of Personal
Computers. Init, Sharp has combined all its fine
electronic technology in the
o field of information

engineering to create

MZ BOFB _
Twin Mini Floppy Disc Unit.

MZ 80P6
Character Graphic Printer
Also available MZ 80P4 and MZ 80FP5

a marvel of precision. Plus, when you purchase
you get a valuable software package
absolutely free.

The superb Sharp MZ 80A. Among its
competitors, it is rated as a genius. To you, it will
become a desk-top companion you will
treasure, an invaluable part of your dally life.

Bringing to your school, office or home, the
high-speed skills and advanced technology of the
world of Sharp. Where great ideas come to life.
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Specifications MZ 80A

CPU Z80

Memory 4K-byte ROM; 48K-byte RAM; + 2K-
Video RAM.

Display 9inch (23 cm); 40 characters x 25 lir
Green screen.

Cassette Manual control; standard audio casse
tape. Data transfer (Sharp PWM sys
1,200 bits/sec.

Keyboard ASC11 keyboard; upper-/lower-case
alphabet; graphic symbols; numeric
keypad.

Other features Built-in clock and music function.

Options available

Auto repeat on all keys.

2-page video RAM (allows the screx
be scrolled up and down).

*CP/M avallable.

Tape based Pascal Interpreter.

Tape based Machine Language packa
Sharp FDOS including BASIC compile
Tape based Z-80 Assembler package.
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Optional Printers Floppy Disc Unit (MZ 80FB)

MZ 80P4 MZ 80P5 MZ 80P6 Two dri_ves r unit; 5.25" dual-sided, double density; 70 tracks:
— —————————— soft-sectored; 16 sectors per track.

ing method Serial impact dot matrix Memory capacity 280K bytes per diskette.

method Variable Variable Variable
sprocket; sprocket sprocket; Fj Sharp Electronics (UK) Ltd, Computer Division,

——-—Em.—_—FQwL_ Sharp House, Thorp Road, Newton Heath, Manchester |
s of characters 23( M109BE. Tel: 061-205 2333.

acter make-up 9(W) x 8(H) dot matrix Flease send me details of the Sharp Mz 80A
ber of digits /6 Type of application:
o Nal‘ne
Address:

Tel NO:__—E‘T
The world of -

{ sweep direction i-directione HARP
r functions » Software-controlled full graphic function

* Programmable number of lines per page I ti om life
° Battery-operated memory of HOME whe egrea ideas cometolife.

position (MZ 80P4 only)

ifications subject to cha vithout notice.

I
|
i
|
|
ing speed ,
|
|
|
|

*CP/M is a trademark of Digital Research Ltd.

@ Circle No. 172



THE LYNX MICRO sits on a fence: it does not
know if it is a home computer or a “‘serious™
computer, and this dilemmais reflected inits
£225 price tag. It sits at the top of the home-
computer price range but it is probably too
cheap for business computer users to take it
seriously. What they should take seriously is
the fact that the Lynx is more powerful than
the Apple II and about half the price.

Just whois going to buy the Lynx is not yet
clear. It would be an ideal machine for the
classroom but unfortunately it is not yet on
the official list for educational buyers. The
Lynx is also an ideal machine for someone
who suspects that they need to find out
about computers today, and may need a
proper computer at a later date.

Although the casual observer can be
forgiven for thinking otherwise, the Lynx is
certainly more than a toy. It can quite
quickly grow into a fully fledged CP/M
system, and you will not have to pay the
earth for that either.

There are four main components to a
CP/M system: a Z-80 or 8080 processor,
64K of user memory, a floppy-disc unit and
the CP/M systems disc. The first comes as

84

standard in the Lynx, which uses the Z-80A
running at 4MHz. The Lynx comes with a
standard 48K of memory but it can be
extended in steps of 64K up to a total of
192K.

Although the standard memory is 48K,
this cannot have been in the original design
spec as some of the RAM within the case is
on a board marked ‘““memory exp’’. The
first stage of memory expansion takes the
total RAM size up to 96K — more than
adequate for a CP/M system. Expanding
the memory size above 128K gives the added
advantage of still higher resolution than
standard or a possible 80-column display
width.

A floppy-disc unit is the component
which is most frequently the barrier between
home computing and serious processing
work. Until recently it could not be crossed
without the user shelling out a small fortune,
but this has now changed. In the same way
that scaled-down microcomputers became
much cheaper during 1982, mass-storage
devices will be less expensive in 1983.

The Lynx disc unit should be available
later this year. It will be a single-sided,

single-density unit at the knock-down price
of slightly under £200. It will only be capable
of storing 150K on each disc, which is not
very much and means that at least two drives
will be required for any work that involves a
lot of files.

Ataround £500 for a CP/M machine, the
Lynx is a formidable micro. What makes it
particularly useful is the way that the system
can be put together piecemeal, as the user’s
needs and budget allows. Lynx users will not
need to scrap their machine because they
have grown out of it, or at least not straight
away.

Once the CP/M Lynx is up and running
the user can begin to amass a collection of
software and data which is not wasted since
it can, if necessaary, be transferred to
another CP/M machine. Thus the Lynx
offers the curious but potentially serious
micro user a growth route that avoids waste.
For the same reasons the Lynx would be
ideal for schools and educational
establishments. Users who just want to play
games will also like the Lynx’s facilities.

Anybody already acquainted with a low-
priced home computer will appreciate the
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Lynx’s keyboard. It is probably the best
keyboard available in its price range, with a
typewriter-like central section and the usual
special keys arranged around this core and
marked in red. What I liked most about the
keyboard was the unclutteredness — none
of those horrible graphics characters
printed on the side of the keys, or
unreadable orange keywords above them.
One fault is that a key depression is
sometimes not noticed by the machine.

The quality of the keyboard, together
with the ability to run CP/M, means that
the Lynx can form the basis of a cheap and
yet fairly efficient word-processor system.
For example, a full WordStar system could
be yours for about £550 plus the cost of a
printer. There is to be a special Lynx
printer, though it could in no way be
considered as a letter-quality one: it will sell
for under £100, and print in ink on tally-roll
paper.

Users who are a little more fussy
about print quality will be able to hook up
the printer of their choice via the non-
standard RS-232 output on the rear of the
case. Rather than use a standard RS-232,
the Lynx uses a DIN socket. The signals
present are RS-232 in, RS-232 out and zero
volts. The manual hints, on page 53, that if
you want to hook your own printer up to
the Lynx you might have to spend an
evening soldering components together to
build an interface. Having tried this in the
past, it is not something I would
recommend.

On the whole, the manual supplied with
the review machine was adequate, and I
understand a new one is being written. The
main flaw is the lack of examples; concepts
are explained fairly well, but they are not
put into any context by example programs.
It is nothing like as useful as the Sinclair
Spectrum manual, which includes just
about every piece of information the user
could wish for.

Basic is the language used by the Lynx, a
fact which will surprise no one. Forth will
shortly be available and should be of great
use to those interested in exploiting the
excellent graphics available on the micro. I
would also like to see Logo added to this
list.

Lynx Basic is fine, but it has some odd
quirks. The most annoying is that a variable
name can only be a single character: a
maximum of 52 variables is available using

both upper and lower-case characters. This
limitation seems to be at variance with the
structures included within Lynx Basic; after
all, what is the point of including program
structures that make a listing easy to read
when the variable names are so cryptic?

The structures themselves are certainly
welcome. As a full convert to the concept of
named procedures I found the automatic
indentation showing the program control
very useful. However, debugging programs
is made more difficult than it should be by
the way the screen scrolls. Unlike most
micros, the Lynx returns to the top of the
screen when it has reached the bottom. If a
program is longer than 24 program lines it
will write the 25th line over the first.

Editing is also organised in a way that is
different from just about every other
microcomputer. To remove a line you must
type in Del. The command has a similar
format to List: that is, typing

: DEL 100,200
will delete all those lines from 100 to 200.

There is a Trace facility which can be
switched on or off, listing all the program
lines as the control reaches them. It is even

possible to slow down the operation of a
program by using the command Speed
which will delay the computer between each
program line. The Line Edit mode is
entered by typing either Control-E to edit a
specified line, or Control-Q to edit the last
line.

In addition to procedures Repeat-Until
and While-Wend are available to satisfy the
structured programming lobby, and they
are wecome commands. The old favourite
Gosub-Return is included too, of course.
The Pause command is one that is
appearing on a lot of micros these days. Its
effect is to stop the computer from actually
doing anything for a specified length of
time.

Every computer claims high-resolution
grpahics on its specification. The Lynx has
higher-resolution graphics than any other
micro in its price range, and what’s more it
is capable of mixing all eight of its colours
on screen at the same time. Nominally
resolution is 248 by 256 pixels, but a
memory expansion allows a resolution of
248 by 512. '

(continued on next page)
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(continued from previous page)

There are a number of features of the
Lynx’s graphics ability that are extremely
powerful. My favourite is the way in which
you could write Ink Red to write in red and
Paper Green to write on a green
background.

Printing characters on the screen in the
normal way is easy enough, but there are
some novel optional methods too. For
example, a text string can be printed in any
colour, and a VDU command makes it
possible to overwrite existing text. By using
the special Print@ command you can print
a text string at any one of 120 by 240 points
on the screen, a facility that can be used to
print subscripts and superscripts.

Printing and using the Basic high-
resolution commands are the only ways of
creating displays with the Lynx. It is not
possible to Peek or Poke the screen memory
because of the way it is organised. The 32K
of the Lynx’s RAM which is dedicated to
the display is organised in four blocks, three
of which control the colour guns of the TV
set. The fourth is an extra copy of the block
controlling the green gun. Although it is not
possible to access these memory areas from
Basic they can, with care, be used by
machine code.

The Protect command will make it
essentially impossible to change the
contents of a particular memory. For
example, Protect Red freezes the memory
controlling the red gun. Nothing else can be
written in Red and everything already
written will remain.

Designing a custom character set is rather
fiddly, though rewarding. It is possible to
play around with the cursor should you ever
get bored with the flickering square. You
can even designate a particular area of the
screen to be the text window.

From Basic there is not much that can be
done as far as making music is concerned.
All there is to play with is a Beep statement,
though the Sound command will send bytes
from memory straight to the Lynx’s six-bit
sound output. The output is in turn
connected to a loudspeaker, which is too
quiet for my taste but will appeal to those
people who jump at the sound of video
games.

A machine-code monitor is included as
standard and will be of real use to Z-80
machine-code programmers. It includes a
front panel which displays the status of the
Z-80 registers.

Conclusions
@ As a first-time microcomputer purchase
the Lynx represents good value and a
sensible entry into the world of computing.
® Be warned, only 14K of the 48K RAM is
available to Basic.

® The Lynx Basic has both strengths and
weaknesses: arrays of more than one
dimension are not possible without the user
resorting to confusing programming
gymnastics.

@ The real keyboard and CP/M potential
make the Lynx a serious micro, and the
sound and high-resolution colour graphics
make it a fun micro as well.

Processor: Z-80A

Speed: 4MHz

Memory: 16K ROM; 48K RAM of which
32K manages the display

Keyboard: QWERTY standard-pitch
typewriter-like keys

Display: 40 x 24 characters as standard;
80 x 24 on expanded machine
248x256 pixels standard; 248x512
pixels on extended machine
eight colours which can be resolved to
a single pixel.

Sound: Internal speaker, accessed by
Beep command from Basic, or directly
from machine code: includes a six-bit
digital-to-analogue converter

Language: Camputers Basic, plus a
machine-code monitor

Cassettes: User-defined baud rate; Verify
command; will work with most
recorders.

Ports: UHF TV; RGB + sync; composite
video, mono monitor and light-pen;
RS-232 serial port; cassette port;
parallel expansion port.

Dimensions: 65x215x345mm.

Manufacturer: Camputers Ltd, 33a Bridge
Street, Cambridge CB2 2UW
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ZYGAL DYNAMICS grew up as U.K.
distributor of the Diablo range of printers,
but at the beginning of last year Zygal took
on board a rival daisywheel from Japanese
mainframe manufacturer Fujitsu. What at
first made the Fujitsu SP-830 so attractive
was its speed, although initial claims of 80
characters per second have been somewhat
toned down to the current advertised figure
of 70cps. As you will by now have realised,
the brochure rate for daisywheel printers is
not the same as the real-life speed, so no one
will be very surprised that our bench tests
show the printer as performing some 30
percent slower than the quoted figure.

Nevertheless the machine is fast, and its
speed in the graphics test was particularly
impressive. The key to this, which also
promises increased reliability and
maintainability and other such good things,
is the simplicity of its drive mechanism,
which makes the pulleys and wheels of the
traditional approach look like something
out of the middle ages.

All that drives the print head backwards
and forwards across the page is a helical
groove in the horizontal support bar. The
support bar rotates under direct control of
the linear motor, so a pin projecting from
the underside of the print head is driven
laterally. Imagine a bolt being rapidly and
repeatedly screwed into and out of a nut,
where the bolt is fixed laterally and the nut is
not allowed to rotate, and you will have a

Motion minimisation is excellent.

Revieyy m—

FUJITSU

P-830

Speed, simplicity and ease of maintenance are keys to the
design of this daisywheel, reviewed by Chris Bidmead.

picture of how the transfer of motion works.
Youmay also have someidea of the forces
of friction involved. Friction is the one big
hazard here because any wear in the groove
will quickly manifest itself as character
misalignment. A sloppy fit can be expected
to accelerate the wear as the smooth, sliding
action deteriorates into a savage hammering
between the oversized walls of the groove.
Perhaps this explains why until recently
we have only seen this elegant driving
method used in dot-matrix printers, where
character alignmemt is possibly regarded as
less critical. Is Fujitsu compromising with
quality? On the basis of practical experience

the answer is definitely no. 1 used the
machine extensively during the test period,
and even after a couple of months the
alignment was still as good as ever.

Fujitsu has obviously put a lot of careful
thought into this crucial pressure point, and
the solution is as elegant as the main idea.
The rotating helix is a solid bar of case-
hardened steel and the pin is a softer metal
deliberately designed to wear preferentially.
It saves the bar in much the same way that
hawthorn needles save precious 78s. To
avoid slop the pin is tapered, as is the cross-
section of the groove. The pin wears, the
(continued on next page)
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{continued from previous page)
spring-loading at its base forces it into the
taper, the fitis maintained. After a year orso
you simply replace the pin.

The print head itself has been pared down
and with the ribbon removed there is
nothing to obstruct it from being unlatched
and pulled back through almost 90 degrees,
which makes print wheel changing very
simple. The print wheel itself is full of
interesting possibilities; while being fully
compatible with the Diablo standard it is
also capable of carrying an additional inner
ring of characters, bringing the total
character set up to 127. Accessing these
characters implies a shift mechanism in the
print head, something like the famous Ricoh
dog-bone, but unfortunately the review
machine came without this feature.

Judged by the standards set by machines
like the Flowriter the buffer is small,
although adequate to support full
bidirectional printing. Motion minim-
isation is very good indeed, as the
formatted-text test shows — see table. The
interface is RS-232 with provisions for
XOn/XOff handshaking or hardware
handshaking on the DTR line. ETX/ACK is
not catered for, which is a pity.

More serious is the fact that the top speed
is 1,200 baud. No daisywheel printer can
steadily keep up with this data rate so thereis
no great loss of throughput here. It is really
more a matter of having the flexibility to
match a wide range of host speeds — for
example, 9,600 baud is becoming standard
in many installations. Zygal’s fairly
predictable response is to say that 9,600
baud is on the way. “On the Way’’ is a
popular product second-sourced by nearly
every manufacturer and positively bulging
with features. I must get round to reviewing
it one day!

The review machine came with the
optional front panel, consisting of four
switches for Reset, Top-of-Form, Form-
Feed and Local On/Off. These are the
rocker type rather than the pressure-
sensitive buttons found on modern
machines like the Diablo 630. Diablo says
that the pressure buttons are more reliable in
sustained use, and who can argue: therocker
switches featured throughout its 1600 range
printers for many years.

Form length is set on adial that is part of a
separate panel concealed beneath a flap.
The same dial has a position for self-test.
Other switches on this panel set column and
line-spacing defaults, baud rate, parity and
handshaking options.

There is one alarming thing about the
Fujitsu printer, a feature that even after
prolonged acquaintance with the machine is
still not easy to get used to. I shall try to
break it to you gently. Youremember the old
Diablo 1600 range or the new Ricoh with
their solid cast-metal cases, or even the
rugged resin cases of the new Diablo and the
new Qume. The Fujitsu is not like that.
When you pick it up to carry it it tends to
droop in your hands like a cornflake packet
full of Meccano. The case, in short, is thin.

It is hard to know what to make of this.
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Benchmark tests for standard and formatted text, tabbing and graphics.

Test Time

Standard text

Formatted text 36s.
Tabbing . 35s.
Graphics

Comments

1min. 15s. About 48cps. Certainly the fastest daisywheel
printer we have tested to date ;

Motion minimisation is excellent
Good alignment, not quite up to Diablo standard
4min. 5s. Very fast for R8-232 interface

There is, of course, nothing pansy about
those flimsy Japanese apartment blocks
built to flex with the earthquake: they
remain standing when the bricks and mortar
around them have been reduced to rubble.
While the Fujitsu is sitting on a work surface
going about its lawful business the case is
perfectly adequate. In fact the ABS-like
plastic it is moulded from is surprisingly
stong. But so, I'm afraid, is my prejudice
against anything floppy not spinning in a
disc drive.

Bidirectional printing and motion
minimisation are controlled by firmware.
The print wheel carries an inner ring of
characters.

L

Conclusions

® The Fujitsu daisywheel printer is a fast,
low-noise machine with a well- |
implemented helical drive to move the
print head.

® This novel technology, for a
daisywheel, is another step in the process
of simplification of the moving parts and
should result in fewer and less costly
repairs.

@ Firmware helps speed up the machine
by bidirectional printing and motion
minimisation.

@ An ‘‘outer casing minimisation’’ exer-
cise has also been carried out in produc-
tion. The plastic material is tough but
flexes dramatically when you carry the
machine or lift the front cover. This in no
way degrades the performance of the
machine, in fact the manufacturer would
probably argue that the money has been
spent where it matters — on the print
mechanism. But it certainly challenges
one’s British prejudice that if machine is
worth building it should be built like a
tank.

@ The SP-830 costs £1,500 and is
distributed in the U.K. by Zygal
Dynamics, Zygal House, Telford Road,
Bicester, Oxfordshire 0X6 0XB.
Telephone: (08692)3361. A

PRACTICAL COMPUTING March 1983



Choosing the right software...is the first and most 2@ Quality... Designed and built in Britain by top |
important decision you have to'make when choosing a S software professionals and accountants for use
:computer. . - by British business, there is a fully integrated range of BOS
Choose BOS, and you’re.choosing thé most advanced software to match all your business needs

business software for micro and mini computers available ' Chooee From: -
1dday. . 7 R ! shoose from:— 3 )
LY .
- = . . .

% 1> Reliability...BOS software has been tried and - * BOS Sales Ledger Ay A

: " tested for over four years with 1000’ of satisfied » BOS Invoicing E. TR
“users all over the world—small firms, big businesses, DP - . . BOS Purchase Ledger : CARR T
departments, schools; accountants, doctors, solicitors and - <~ - * BOS Nominal Ledger ' . M
government departments. BOS software provides that *~ - BOS Inventory Control . :
assurance of maturity and reliability which no new software - BOS Payroll - \
éan hcape-ln match. . 2 . e BOS Fixed Assets

LJ; Portability...Now, for the first time,youcan ' BOS AutoWriter .

o chhnge or upgrade your computer and avoid the BOS AutoIndex Y o T
costs of Software conversion. BOS software is equally at R 5

home working in single-user, multi-user or local networking
modl¢ and the unique BOS concept allows identical software -

1o tun on over 50 different computers including Apple II, = +..° . . -
¥ : K e T microcomputer technology, and supplied and supported by

' Nationwide SuPPOﬁ...BOS-soiiware is » s
written by MPSL, a world leader in 3

Mo 2 . 3 1 = o O B .
f)l')"l‘;;l(l”‘:::lgé‘(f;}ﬁ:;“;ﬁ‘l‘;ﬁg 1?;;;, I;‘:{:Eéri l?l\%%erics i _?%?Wr 50 selected independent BOS dealers throughout the
IBM Personal, ITT 3030, MicroFive, Onyx, Panasonic, *™* Oy S
Notthstar, Pertec, SD, Sharp PC3201, Sirius, Sord 223, . ®- Remember, when you choose a computer, what you get put  *
Systime 500, Tandy TRS-80, TI model 1/2/4, Transdata, depends on the software you put in. So choose the best—

'I‘rivcc[o_r ‘Iriton 4, Triumph Adler 1600 range, Victor 9000. choose BOS.

"

I’d like to know more about BOS software, BOS dealers and BOS compatible computers. @ Circle No. 173
Name Title
Address

Telephone No.
Please return to David Blandford, Sales Director, MPSL, 87-89 Saffron Hill, London, EC1. Tel: 01-831 8811.
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First, neatly cut out the 370" label.

Now, when nobody’s looking, noncha-
lantly tape it to your terminal, just under the
“IBM as if it really belonged there.

Then wait for your chance and quickly
slip a dBASE II™ disk into
your main drive.

That's it.

Your IBM Personal
Computer is now ready to
run a relational database
system, the kind that IBM has
on their mainframes. And you'’re ready
with more data handling power than you would
have dreamt possible before dBASE II.

You'll wonder how you managed without it.

You'll find that dBASE II, because it's a

relational database management system (DBMS),

starts where file handling programs leave off.
dBASE II handles multiple databases and simpli-
fies everything from accounting to department

staffing to monitoring rainfall on the Upper Volta.

With a word or two, you CREATE data-
bases, APPEND new data instantly, UPDATE,
MODIFY, and REPLACE fields, records and
entire databases. Organize months worth of data
in minutes with the built-in REPORT. Do subfield
and multi-field searches, then DISPLAY some
or all of the data for any condition you want
to apply.

And you've just begun to tap the power
of dBASE II.

Easy to look at, easy to use.

Input screens and output forms couldn’t
be easier —just “paint” your format on the screen

and what you see is what you'll get.

You can do automatic calculations on
fields, records and databases, accurate to 10 digits.

And you can use dBASE II interactively
for answers right now. Or save your instruc-
tions, then repeat everything with two words:
DO Manhours, DO Project X, DO whatever
has to be done.

Use dBASE II to help make your choice:

Instead of just poring over a manual, you
can check out dBASE II by running it on your
own system free for 30 days.
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your mICro
nainframe.

Visit your dealer and run through a hands-
on demonstration. Then buy a package and use
it on your IBM PC, Sirius or CP/M computer. S OI ‘- a e

If you don't like it, return it and you'll get your
money back, no questions asked.
But if you do that, you'll have to remove
that label. Because nothing short of a mainframe
works like dBASE II.
For the name of your nearest dealer,
contact one of our distributors: Encotel Systems
01-686 9687. Ferrari Software 01-751 5791. '
Interam 01-675 5325. Pete & Pam (0706) 227011. G van Tate

dBASE Il is a registered trademark of Ashton-Tate
CP/M is a registered trademark of Digital Research

dBASE"

@ Circle No. 174
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The new All British QUANTUM
2000 computer system s

expansion potential which a few
years ago would have required

outstanding among all the fin@wwwwplanning permission.

microcomputers now on the
market. The explanation is simple.
All microcomputer designers see
Versatility on a highscaleas their
aim for the future. Inthe
QUANTUM 2000 this ideal has
actually been achieved, therefore it
is demonstrably more advanced
than any other.
QUANTUM 2000 offers every
feature experts would look forina
—mewhighrtethnology 2.2 CP/M
based microcomputer plus an

What QUANTUM means by
Versatility:

1. Available with 1, 2 or 3disk
drives.

2. Diskdrives can be 400K or
800K floppies OR

3. 50r10meg. Winchester OR

4. Amixture of floppy and
Winchester.

5. 192K of extra RAM can be
added, in additiontothe
standard 64K.

6.

@

s N

Duantum OIM 2000

Quantum Computer Systems Limited The Leeds Computer Centre
60-62 The Balcony, Merrion Centre, Leeds LS2 8NG Telephone (0532) 458877

szmazean 5 0 S
e
h-’;ﬂﬂ-ﬁ
Tors Torntel Faasy) 0 T SR L I
tnﬂﬁ h--“-lh—ﬁﬂl-“

“

If the standard Centronics plus
RS232 ports are insufficient,
just plugging in aboard adds a
few more.

| EEE 4887 No problem! Plug
inacard.

Other expansion cards
available:

REAL TIME CLOCK
SPEECH SYNTHESIS
NETWORKING (UP TO 32
TERMINALS)

HIGHRES COLOUR
A/D—D/ACONVERSION

A MULTIBOARD COMPUTER

@ Circle No. 1



Portables —

Computing

on the train

Ian Stobie tests Sony’s Typecorder, a portable text processor, and looks ahead to a
forthcoming word-processing package running on the Epson HX-20.

THE SONY TYPECORDER is a simple but
nonetheless useful machine. It combines the
functions of a dictation machine and word
processor into a single portable package for
use either just with a printer or linked into a
larger office-wide system.

The basic Typecorder itself weighs just
over 3lb. and has a full typewriter-style
keyboard with a good touch-typing feel and
a single-line 40-character upper- and lower-
case LCD display. It is as compact as the
full-sized typewriter keyboard layout
allows, and an A4 sheet of paper will cover it
completely. Four AA-sized batteries or their
NiCad equivalent provide for about 5 hours
of heavy use. It is, as claimed, a practical
portable machine.

Sony avoids explicit reference to word-
processing in its literature and has kept
the whole thing deliberately simple.
Nonetheless, being a regular user of word-
processing kit, at first I did not like the Sony
Typecorder. It is not very sophisticated
compared to most of the word-processing
packages that run on general-purpose
microcomputers, and I found the editing
features it offers too limiting. Sony
provided a U.S. model for review and in the
couple of months I had it I came to find the
machine very useful.

What first changed my initial impression
were the tape-recording functions of the
machine. The Typecorder uses a built-in
microcassette drive to hold both stored text
and voice, and can be used like a
conventional dictation machine. The
equivalent of about 50 pages of A4 single-
spaced text fits on each side of a C60 cassette
or, obviously, about 30 minutes of speech.

The Typecorder comes with a neat
microphone/controller and an earphone,
and has a built-in speaker. You can record
notes on a tape and subsequently type them
into the Typecorder, which is more
spontaneous than using a separate recorder
and having to take it into the large, crate-like
Research Machines 380-Z on which we
normally run WordStar. However, for a
finished article WordStar still scores as the
Typecorder has severe limitations as a word
processor.
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The Typecorder comes with 2K of RAM
— not very much by the standard even of a
modern home computer. Sony does not say
what CPU is used, and the machine is not
user programmable in any way. The
functions it comes with are the functions
you get. Some 1,800 characters of the 2K
memory space are available to the user for
text storage, allowing about one A4 single-

The Typecorder stores voice as well as keyed-in text on its built-in cassette.

spaced page to be dealt with at a time.

To use the Typecorder you switch on and
start typing. After typing a page’s worth you
save it on to tape, which takes about 35
seconds and wipes memory, and then
continue with the next page. Everything
proceeds strictly on a page-by-page basis, so
to edit an earlier page you have to load it

(continued on next page)
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Computing
on the train

{continued from previous page)

back into memory. The contents of memory
are lost when the machine is turned off.
Half-finished pages must be stored on tape
at the end of a session.

There is no provision for saving named
files — you have to keep track of what you
have placed where yourself. The current
tape position can be displayed on the LCD
by holding down the Code key and typing S,
but this helps no more than a conventional
tape counter would. In a short document
written sequentially this is not much of a
problem, but it is still useful to record a
name and date using the microphone on to
the tape before saving a text page. A specific
page can then be found by scanning the tape
by ear.

Editingis again limited if you areusedtoa
full-feature word processor, though this
may not be a deficiency in practice as Sony
has emulated an ordinary typewriter quite
closely. Few features means few features to
confuse, Text appears in upper or lower case
on the single-line display as you type it in,
and each key hit is marked by a blip from the
speaker. When position 40 is reached at the
right-hand edge the display clears and the
41st character appears, starting from the left
again.

Sony obviously prefers this simple-
minded approach to using the display as a
window onto a wider text line. The designers

alarming users with the wonders of
technology, even when a wonder or two
would really be quite welcome. Character
delete and insert functions are provided on
function keys, along with backward and
forward scrolling, one 40-character line at a
time.

There is no find and replace facility and
no block move or other block operations,
but they would not be found on a typewriter
either and within the limits of a single A4
page you would hardly need them. Left and
right margins can be set, the maximum line
width being 80 characters, but paragraphs
cannot be reformatted once typed in. Page
size is restricted to 66 lines or 1,800
characters, whichever occurs first.

Although its limitations are all too
obvious, the machine is still useful. The well-
known trade-off in the computer world
between having something that is easy to
use and having something that does a lot is
at work here, although perhaps Sony has
gone rather too far in the direction of
simplicity. The manualis very clear and only
50 pages long. Much of it merely describes
various Sony add-ons, so there is little the
beginner needs to read. You could
realistically give someone the Typecorder,
tell them it is a portable memory typewriter
without the printing part, and expect them
to start using it within half an hour.

The one extra feature Sony does allow
itself is the Steno function, which is useful
and very straightforward to use. There are
two keys labelled Steno Space on either side
of the space bar. Hitting either of them after
typing a letter expands it into a word or
suffix. For instance the letter a followed by
Steno changes the a into ‘‘and’ on the

display, be becomes ‘“been’’, ¢ “‘can’, anc
SO on.

If the letter is at the end of a string o
characters the Typecorder will generats
suffixes automatically. For instance if you
type in ‘“‘capa’ and hit the Steno key i
expands to ‘‘capable’’, b as in *‘capab’
becomes “‘capability’’ and ¢ as in “‘glac’
becomes “‘glacial’’. Steno will also expanc
symbols to the equivalent word, so
becomes ‘‘percent’’, 0 becomes ‘‘zero’’, 1
becomes ‘‘one’’. The character string:
Steno associates with each key are not use
definable but fixed so this glossary feature i:
limited, but it is nonetheless a useful frill.

Having used the Typecorder for text entry
and for recording speech, the next thing yot
will want to do is print. Within the overal
price, Sony provides a second unit called ¢
Compact Printer. It is a rather heavy unit —
about twice the size of the Typecorder itsel:
— and mains powered, so it is best left fo
use at your base.

It will print on to ordinary typing paper o1
headed notepaper, but works rather bettes
with its own glossy paper. The technology
employed is a thermal print head pressing
against a film ribbon and appearing to mel
characters on to the paper. Ribbon cassette:
are one shot only but easy to change. It was
difficult to persuade the paper to stay
straight, but once used to the thing the
results were of good quality for the price —
somewhere between dot-matrix ancd
daisywheel quality.

There is no provision for using
continuous stationery, but single-shee
operation is alright for letters and short
documents like CVs. The Typecorder itself
operates only on a page-by-page basis, sc

generally have gone out of their way to avoid

!

. The Typecorder's plain-paper printer is
: houség?ﬁ‘-a separate unit and uses a
‘thermal print head.
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each page of a long document has to be
loaded into memory from tape, a process
that takes about 30 seconds before it can be
printed. Neither the printer nor the
Typecorder itself is very suitable for longer
documents. This article, for instance,
extends in typescript to 15 double-spaced
pages and is beyond the Typecorder’s useful
scope.

Sony provides other output options,
including a communications/printer
interface box, which has a Qume-
compatible parallel and an RS-232C
interface, fitting most dot-matrix and
daisywheel printers. A number of other add-
ons are available in the United States. The
slightly comical electric typewriter actuator
fits over the keyboard of an IBM-style
typewriter and uses solenoids to thump the
keys. There is also a paper-tape punch and
an acoustic coupler available in the States.

More important for Sony’s prospects in
the large company fleet-sales market is the
ability to transfer Typecorder files to larger
Sony Series 25 word processors. This
permits the Typecorder to become the
portable part of an office-wide system, not
just a stand-alone unit for personal use.

Is the Sony worth buying? If you want the
recording facilities or plan to link to other
word processors in the Sony range, the
answer is yes. As a stand-alone device it is
neat and simple, especially for the computer
innocent. The more sophisticated Practical
Computing reader buying out of his or her
own pocket might prefer a more flexible and
programmable machine,

By the time Sony starts selling in the U.K.
there may be more machines with portable
word-processing capacity to choose from,
apart from the heavier and more expensive
machines in the Osborne I class. The word-
processing package being written for the

| Epson HX-20 will make an interesting
comparison with the Typecorder. Several
more expensive machines intended prim-

‘ arily for portable word-processing use, like

the Teleram, may make it across the Atlantic
this year.

The Sony does not look like being alone in
this market. It is very simple, but if this is
what you want or perhaps need, then as an
aid to personal productivity I think the
Typecorder probably does work.

Because of changes in requirement for
portable terminals Sony will be probably
making significant improvements to the
Typecorder before it is introduced into the
U.K. According to Kevin Melia, U.K.
spokesman for Sony Communications
System Division, redesign will result in a

machine which will be both cheaper and
more capable,

The Sony Typecorder is not ambitious in
terms of the word-processing features it
offers the user. But software has to be
designed to fit the constraints imposed by
the hardware it will run on. How do you fit
word processing of any kind on to a small
portable machine, without discs and with
limited memory? Ffoss Ltd, a software
house based near Maidenhead, is currently
writing a word processor to run on the
portable Epson HX-20, providing an
interesting example of what is involved.

The design problem is determined by the

Typecorder specification

Manufacturer: Sony

Where made: Japan

Description: portable word-processing
and dictation machine with matching
printer

Size: 280 x 216 x 44mm.

Weight: 1.4kg.

Batteries: four AA or equivalent, giving
about 5 hours continuous use

Power: 6V DC; AC adaptor provided

Display: single-line 40-character liquid
crystal, 160 by 14mm.

Keyboard: full-size QWERTY layout, with
six function keys and six tape-control
keys

Price: probably around £750 for system
comprising Typecorder with 2K RAM,
built-in microcassette drive,
rechargeable batteries and AC power
adaptor, and separate A4 plain-paper
Sony Compact Printer
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Ffoss chairman Cyndy Gray-Moﬂerhead. We know what we want.”

environment. The standard Epson comes
with 16K of RAM, around 13.5K of which is
available to the user. It has a built-in
microcassette drive, capable of holding
about 100K to 120K on a C30 cassette, and a
built-in 24-column printer, although for
word-processing use it would probably be
connected to a full-size printer like the
Epson MX-80. Text is displayed on the
HX-20’s built-in 20-character by a four-line
liquid crystal display.

Ffoss has decided to use the Epson
expansion unit to make a little more elbow
room. It costs about £80, so it will not add
too much to the cost of a reasonably good
word processor which people might be
prepared to spend up to £200 for if it works.
The expansion unit provides another 32K of
memory, which can be divided up in various
ways between RAM and ROM. Ffoss has
opted for 24K ROM for the code and 8K
RAM. Together with the 13.5K in the main
unit Ffoss has a reasonable amount of
memory to play with, provided the designers
know what they are doing.

(continued on next page)
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(continued from previous page)

Ffoss is a small, independent software
house currently involving 10 people. It
specialises in research-and-development
work, which often calls for working in close
association with manufacturers of new
machines. The people involved have a lot of
computer-industry background, especially
in fairly technical application areas like
process control.

According to Cyndy Gray-Mottershead,
Chairman of Ffoss and one of the people
principally involved with Correspondent,
there is nobody involved there with less than
seven years experience, and it is usually
about double that. She says working with
brand-new equipment is interesting, though
it has its problems: ‘“The machine changes
under you as you work, as you are using a
prototype.”’

Ffoss is producing several programs for
the HX-20. In addition to Correspondent,
which Ffoss scrupulously prefers to call a
text editor rather than a word processor,
there is a card index, a mailing list and a do-
it-yourself program generator which is
intended to allow users to set up data-
capture applications.

The first major step in implementing
Correspondent was to write a new cassette
operating system. The routines available
from Basic which the machine comes with
are fine for storing programs and sequential
data, but fundamentally ill-suited to data
organised in any other way. Something
closer to a disc operating system supporting
random access is required for both
Correspondent and the card-index
program.

Rax, the new cassette operating system
written by Ffoss, takes up 6K of the
available space. It works by formatting the
tape into blocks of 256 bytes and settingup a
series of directories to keep track of where a
particular named file physically resides on
the tape.

The layout of blocks on the tape is not
straightforward. There is a series of
directories, and Rax is more complex than
the typical small microcomputer disc
operating system. According to Cyndy
Gray-Mottershead, the magnetic recording
surface of tape is not as well-behaved as disc
blocks tend to move around as the tape
stretches. In practice Ffoss has had
considerable problems to cope with, and has
had to delve into the depth of the hardware
to implement Rax.

Rax allows the user to forget about how
the tape is organised and to operate simply
with named documents. Documents can be
named, renamed and deleted, altered in size
and copied into other documents, all of
which would be impossible with the
standard cassette operating system.

Using tape is still slow. The tape travels at

96

The Ffoss team has spent two programmer-years developing software for the HX-20.

its normal leisurely speed of 2.4 cm/s. so it
takes six seconds to read a block and two
minutes to wind to the end of a C30
microcassette. But with a random-access
cassette operating system the functions of
a reasonable word-processing package
become possible.

Correspondent is a large project by the
standards of people used to writing a quick
Basic program for a straightforward
application running on a machine with the
resources to cope with it. Cyndy Gray-
Mottershead estimates that well over 25
person-months are involved in developing
the four programs, with Correspondent
taking up more than one-third of that.
Design time alone, including time spent on
Rax, runs to nine person-months, with
several different people involved in the
work.

This development time is being expended
principally to save memory. Everything is
written in assembler, which takes longer to
write but allows you to optimise for space.
The 6301 CMOS processor chip used in the
HX-20 has a very similar instruction set to
the Motorola 6800, and Ffoss has written
modifications to a 6800 assembler.
Development is done on a larger disc-based
system, and once the code is assembled it is
downloaded to the HX-20 for testing.

All space available on the machine is
grabbed by Correspondent. The HX-20 has
five variable-sized program areas, allowing
up to five applications to be held in memory
simultaneously. But they must be saved to
tape before running Correspondent, which
needs all the space itself. With a word
processor you want as much of the
document as possible to be in RAM to avoid
having to swap it backwards and forwards
to your storage device; with a slow medium
like tape it is even more important.
Correspondent is able to store theequivalent
of three A4 pages of text in the 12K work
area.

Correspondent has the normal editing
functions of inserting, deleting and moving
text, together with the kind of search and
replace, block move and copy operations
found on reasonable word processors. The
Epson HX-20 function keys are used to
specify command scope, and the arrow keys
move you around the document. The HX-20
20-character by four-line screen is at present
treated as an 80-character line, not as a
window into a larger virtual text area,
although Ffoss is assessing both methods to
see which users prefer.

The 24-column built-in printer is used as a
preview printer for portable use. Initially
Correspondent will work with the Epson
MX-80 printer for full-size output,
supporting all its facilities like con-
densed,underscore and double-strike
printing. The printer is controlled by
commands which are embedded in the text
like WordStar dot commands, to specify
things like page length and top and bottom
margins.

Some features have not been finalised.
Some provision to merge names and address
from the mailing-list program into
Correspondent documents is planned, but
whether it will go as far as the ability to
embed variables from the list files into the
body of the text is not decided. As Cyndy
Gray-Mottershead says: “We know what
we want, what the user specification is. It’s
how much we can get into the machine.””

Correspondent looks like being an
interesting product, pushing a small
portable computer like the HX-20 into new
applications well beyond the super
calculator range. Ffoss is a specialist in
writing software, and the results of its
efforts will be sold through Epson. But the
scale of the effort involved in developing it
demonstrates that portables are not toys.
Writing programs for small machines is not
simple — it can be more difficult than
writing for big ones.
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The box s not always black ...

At Rair we're continually enhancing and upgrading our  single-user floppy disk systems right up to powerful

Black Box microcomputer range to meet the ever- multi-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That’s why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always a new application, remember to
black. call us first.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simple  colour you like, including black.

United Kingdom RAIR Limited 6-9 Upper St Martins Lane London WC2H9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Paris Telephone 0103312254401 Telex 290177
West Germany RAIR Computer GmbH Clemensstrasse 5-7 5000 KoIn1 Telephone (0221) 219811 Telex 8881915
United States RAIR Microcomputer Corp. 4101 Burton Drive Santa Clara CA 95050 Telephone (408) 988-1790 Telex 677038
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COMMODORE 700 SERIES

THE BUSINESS
COMPUTER
80-column display; 128K
or 256K user RAM expandable
to 896K, tilt and swivel screen.
8088 or Z80 second processor
capability giving option of
other operating systems such
as CP/M! Built-in DMA
disk-drives available.
IEEE-488 and R5232C
interface capabilitics.
FROM

£995

EX VAT
“Registered Trademark of Digital
Research Ine

WEST COUNTRY

COMMODORE 500 SERIES
THE SCIENTIFIC/

PROFESSIONAL COMIUTER |
40-column 16-colour display to |

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

£695

EX VAT

Avon Business Computers Ltd,
(Formerly Calculator Service
and Sales (Bristol) Ltd)

192 Wells Road, Bristol, Avon BS4 2AX
Bristol (0272) 779452/3
Currys Micro Systems Ltd,
2 Channons Hill, Fishpond,
Bristol, Avon BS16 2EA

(0272) 650501

Radan Computational Ltd,
19 Belmont, Lansdown Road,
Bath, Avon BAI 5DZ

Bath (0225) 318483

A. C. Systems,

6 Cathedral Lane, Truro,
Cornwall TR1 205

Truro (0872) 79727

J. M. Computer Services Ltd,
1415 Lemon Street, Trura,
Cornwall TR 2LS

Truro (0872) 71626/ 70071

A. C. Systems,

53 Magdalen Road, Exeter,
Devon EX2 4TA

Exeter (0392) 211718

A.C. Systems,

75 Mutley Plain, Plymouth,
Devon PL4 708

Plymouth (0752) 260861
J.AD. Integrated Services
Plymouth Ltd,

21 Market Avenue, City Centre,
Plymaouth, Devon PLI IPG
Plymouth (0752) 662616
Devon Computers,

The White House, 39 Totnes Road,
Paignton, Devon

|0803) 526303

South Coast Business
Machines Ltd,

South Coast House, Wimborne Road,
Ferndown, Bournemouth,
Dorset BH22 9NG

{0202) 893040

Computer Shack Ltd,

14 Pittville Street, Cheltenham,
Glos. GL52 2L)

Cheltenham (0242) 584343
Milequip Ltd,

7a Hare Lane, Gloucester GLI 2BA
Glos. (0452) 411010
Somerset Business
Computers,

25 East Reach,

Taunton, Somerset

(0823) 52149
Computacenter Ltd,

Theatre Square,

Swindon Wiltshire SN1 10N
Swindon (0793) 612341/2
Whymark Computer Centre,
20 Milford Street, Salisbury,
Wilts. ST1 2AP

(0722) 331269/ 26688

SOUTH AND SOUTH EAST

COMMODORE 64

THE PERSONAL
COMPUTER

40-column 16-colour display to
monitor or TV. 64K BAM.

High-resolution graphics and

3-dimensional effect capability;

music synthesiser.
Z80 additional processor
option.
FROM

EX VAT

Currys Micro Systems Ltd,
(inside Currys) Units 91/93,
Arndale Centre, Luton, Beds LUL 1TB
0582 425079
HE Computers Ltd,
40-50 Collingdon Street, Luton, Beds.
(0582) 454466
MMS Ltd,
Ketwell House, 75-79 Tavistock Street,
Bedford, Bedfardshire MK40 2RR
Bedford (0234) 40601
Adda Computers Ltd,
275 Oxford Road, Reading,
Berks. RGI 7PY
Reading (0734} 585928
Adda Computers Ltd,
120 High Street, Slough, Berks. SLILJQ
Slough (0753) 72470/77514
Alphascan Ltd,
22 Hambridge Road, Newbury, Berks.
Newbury (0635) 30880
C.S.E. (Computers),
12 Wokingham Road, Reading,
Berks. RG6 1JG
Reading (0734) 61492
Kingsley Computers Ltd,
132 Desborough Road,
High Wycombe, Bucks. HFLl 2PU
(0494) 445749
Amplicon Micro Systems Ltd,
Richmond Road, Brighton,
East Sussex BN2 3RL
Brighton (0273) 608331
South East Computers,
15 Castle Street, Hastings,
East Sussex TN34 3DY
Hastings (0424) 426844
Alphanumerica Computer
Systems Ltd,
Mixgate House, 38 Hamlet Court Road,
Westcliff-on-Sea, Essex S50 7NS
(0702) 43304
Apollo Reprographics,
Unit15A, West Station Industrial Estate,
Spital Road, Maldon, Essex CM3 6TW
Maldon (0621) 56933
Computer Sales & Software
Centre Ltd,
1904192 Cranbrook Road,
llford, Essex 1G] 4LU 01-554 3344
Dataview Ltd,
Portreeves House, East Bay,
Colchester, Essex CO1 2XB
Colchester (0206) 865835

Direct Data Marketing Ltd,
22 Warley Hill, Brentwood,
Essex CM14 5HA Brentwood (0277)
229379/230480/ 214168
Stuart R. Dean Ltd,
373 Southchurch Road,
Southend-on-Sea 551 2PY
(0702) 62707
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BBC/Atom
graphics digitiser

J CFlowersdescribes aninterface to enter graphics data, which you can build yourself

THERE ARE ONLY TWO cheap and easy ways
of providing digital x,y co-ordinate
information to a computer. The first
technique is to use a light-pen, which
operates by detecting where the position of
the CRT raster, or scanning spot, when the
photo-detector in the pen is illuminated.
The x,y cordinate positions are latched
inside the computer at this moment. Cheap
light-pens will not resolve very small pixels,
so only relatively coarse plotting can be
achieved, and drawing has to be in freehand
on the tube face.

The second technique uses some kind of
potentiometer to obtain a reference to a
particular position of a point on a map or
drawing. A very simple x,y plotting tablet

=

without breaking the bank.

can be made using two orthogonally
mounted slider potentiometers with
Perspex cursors fixed to the slides, as shown
in figure 1.

If linear potentiometers are used, the x,y
co-ordinate positions are linearly related to
potentiometer travel. I chose this method
for the ultimate in cheapness and to develop
the necessary circuitry. The tablet uses two
10K slider potentiometers, which cost £2
each, and gives a 5cm. square plotting area.
The longer the slider travel, the bigger will
be the plotting area, so buy the biggest pots
you can afford.

If you need a larger plotting or digitising
area try the moving-arm x,y digitiser, which
can be built to handle whatever size drawing

100

you may wish to digitise. It consists of two
equal-length pieces of wood or metal
potentiometer shafts — see figure 2. The
size of the platen or plotting area is
determined by the length of the arm, which
must be able to cover its area.

Provided linear pots are used there is a
linear resistance-versus-angle law for each
potentiometer. The actual x,y co-ordinate
values have to be calculated by the
computer using rectangular-to-polar
conversion, where
% = Rcos (f-«) — Rcosa
y = Rsin (f-a) + Rsina
The full travel of each potentiometer is not
used to cover the platen, so the maximum
and minimum resistance values have to be

TUN EYE

SCHOONER

—_— ——r—————— ————

i
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mlnterfacing_

determined experimentally. Appropriate
scaling is applied before determining the Slider
angle from the resistance or resultant potentiometer Perspex
voltage value. i cursor
Most microprocessors do not measure Fregosas p o -
resistance values but rather the resulting i :
voltage on the potentiometer slider terminal ! 1 Platen
when the potentiometer is connected across ! ; Y X
a fixed voltage source. To do this it is v T LA | Axis
necessary to convert the variable voltage o S 4|
output to a digital number using an Axis || 1 i k
analogue-to-digital converter. Ea= caEe o J 5 > \x Axis
Many microcomputers already have A-D = =
converters fitted as standard; if you have “S_"‘“" potentiometer ) by
1 i , .
BEC Micro mode_l B you will be able to i Ordinate potentiometer plotting area
connect the potentiometer outputs from the plotting
graphics digitiser directly to the analogue Figure 1: area Figure:2.
input port where up to four channels are
available.
If you have a purely digital I[/0O Radiospares
capability, using perhaps a VIA or PIA chip Quantity stock number Description
such as the 6522 as used on the Acorn ICL 7660 1 304-508 vo|tage generatof
Atom, you will have to construct your own 74L.8373 1 305125 dual JK flip-flop
dual eight-bit A-D converter. The circuit ZN427E 2 309-464 A-D converter
shown in figure 3 gives good performance 10K slider pot 1 162-940
when coupled to a joystick controller, and is 82K resistor 2
even fast enough to digitise speech. The 3.9K resistor 2
design can be built for about £25, which 390 ohm resistor 2
compares favourably with commercial 10yF capacitor 5
offerings. The circuit diagram has been 0.01,F capacitor 2
drawn to show precisely how pins on the 64-way DIN
integrated circuits are wired, looking down euroconnector
on the ICs. socket 1 467-475
The A-D converter will plug directly into Verocard to suit A-D converter parts list.
the Acorn Atom bus connector if i

constructed on a small piece of Verocard or
similar prototyping material. The
numbered pins refer to what you will find
printed on a 64-way mating DIN connector,
not what is printed on the Atom’s circuit
diagram which for some reason has the a
and b pins reversed. The ICL-7660 is used
to generate —5V from the Atom’s +5V
supply; this is required by the A-D
converter chips so that they can keep
digitising down to zero volts on their input.

which is connected so as to divide the
Atom’s IMHz microprocessor clock down
to 250kHz so it provides the clock signal
and correct start timing for the Ferranti
ZN427E eight-bit A-D converter devices.
The ZN427E is a successive-approximation
A-D converter and contains a D-A
converter, voltage comparator and
successive-approximation register.

When it is asked to make a conversion by
pulsing pin 4 low, the ZN427E internally

most significant bit and sees if the resulting
answer from its internal D-A converter,
when compared to the incoming analogue
signal, is bigger or smaller. It sets all its eight
bits finally to equal numerically the
incoming signal and then signals it is ready
by taking pin 7 high, at the same time
placing the data on the bus where the Atom
can read it as it appears on the 6522 VIA in-
put pins.

This process is quite fast, and with the

The 741873 device is a dual JK flip-flop | toggles each of its eight bits starting with the (continued on page 103)
o R TRE
I T e L o Y
el ! s v B |
| b R i
lilr i II ". . “
AN Gk —
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GM811 —

CPU Board

% 4MHz Z80A CPU

* Four '‘Bytewide' Memory Sockets

% Two 8-Bit Input/Output Ports

% 8 Bif Input Port

*R5232 Serial Interface

% 1200 Baud CUTS Cassette
Interface

GM812 -
IVC Board

% 80x25 Display Format

* On-board Z80A Microprocessor

% Buffered Keyboard Input

* Programmable Character
Generator

% 160x75 Pixel Graphics

% Light Pen input

______ ®  80-BUS
SOLUTIONS

The Gemini Multiboard Microsystem
provides a large and growing range of fully
compatible microcomputer boards. Using
these boards you can configure a solution fo
satisfy your own particular microprocessor
needs, whether you need as many as10
boards, or as few as one. This flexibility is made
possible by Gemini's adoption of a number of
accepted industry standards; especially the
80-BUS, specifically designed for the Z80A.

The Z80A (the high speed version of the
Z80) is the world's largest selling
microprocessor, and forms the heart of the
MultiBoard system. The principal advantage
of a Z80A based system is the abundance of
software that is available, and the majority of
packages operate under the CPIM disk
operating system. With CP/M, software

/4

GM813-CPU/64K
RAM Board

* 4 MHz ZBOA CPU

* 64K Dynamic RAM

* RS232 Serial Interface

% Two 8-Bit /O Porls

* 1200 Baud Cassefte Interface

% Extended and Page
Addressing Modes

GM 829-
FDC/SASI Board

% Single/Double density operation

* Single/Double sided drive
operation

% Upto3mixed3.5" 5.25" and
8" drives

% Industry Standard SAS| hard-disk
it;ntterfcce

becomes machine independent; providing
the user with literally the widest range of
software available.

With MultiBoard an almost unlimited
number of system permutations are possible.
Four of the most popular boards are shown
here, but there is a range of 15 currently
available; together with mother boards,
frames, cables, power supplies, keyboards
and compatible software if required.

There is also the opportunity to build on
the Galaxy computer, which uses Gemini
MultiBoards, but has fwo spare slotsin a
five-board frame for particular configurations.

For full details of the system send for our latest

Catalogue or contact Sales

Department on 02403-28321.

" C?em]m M|CfocompUtefS Oakfield Corner Sycamore Road Amersham Bucks HP6 5EQ
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Interfacing=——

Graphics Digitiser plotting program.

4EEM plotter WY PLOTTIHMG FRC
STHEOG=HD5; THEGOZ=#00; THESO2

& Ny B
18 DIM LLC2 S, PC-1 drb=#20; M=#02 TiH=§#00  f=H#2a
28 P.E21
20C \

40:LL8 J5R #FFEZ

‘continued from page 101) SESTH L

o i 1 27kH GERTS
circuit as shown can take place at a z 2 LI JSR #FETL
rate quite suitable, for instance, for G4ETY MiRTS
digitising speech. The input to each “'F'Zl
onverter is on pin 6 via a 3.9K resistor. If = TeL o SDabl g/ UARRISEIRRES
speech use is required, then set the x or y e
potentiometer to half way and connect the AL IHNE LLE
output of your amplifier via a large S2IF TL=#20 GOS.b:REM SPRACE BRR PLOTS FROM LAST TO MEST POINT
-apacitor to the potentiometer slider 24 JF TL=#4D GOE.ciREM M MOYES FROM LAST TO MERT FOINT
aaren] 2EIF TL=#52 G.diREM 2 MARKS ORDIMATE POSITIONS.

s : SYREM TAF ¥ AGAIM TG CAMCEL MARKER

Otherwise, the x and y potentiometers of 1BE5, 98
he chosen graphics digitiser are connected 12BEHD
with one end to ground and the other to the 148 7THESAC=HCE ; THESOC=4CC; THESAC=#CE: REM START CONYERSIOH

ZN427E pins 7 and 8, which provide a 2.5V 1FAHATT/HALT

reference potential. If you make 0 and 255
he digital outputs of the converter at either ;
>nd of the potentiometer travel you will not #I’“F‘ weomr HOL; THESOT=HCE
have to do any scaling in software.

When you are satisfied that your wiring is

122 2500 FEN SCHLE FOR SRURRE FICTURE

e 2 0 Y H ] 92250
correct, plug the circuit into your Atom’s e ,.,h\‘:. A 2
bus connector. The current consumption BBd"#EFEﬂ: HOE  FHBSOC=HO0 ) THESOD = HCE
will be about 80mA.. The digitiser plotting A UHI .

program will enable plotting to commence,
and can be used to test your circuit. The

Rem statements explain the program. The z e
'wo Conversion Complete signals at A21 SEAMOVECH=1 0. Y FLOTT, L Wb L 0% HOMER, £ -1 5iPLOTT . 8. £ 41>
and A12 should not normally have to be ;E:Z:JE,T,T. gt WALT

1sed in Basic but may be necessary for E?Elgi:’ﬂt:lr‘i-=1f\,.‘IEIT.IEEELT;D'-‘-'EF;i.l G 9E

iming purposes if you write a machine- SREG.

“ode program to use the system for speech

rocessing.

Y Potentiometer % 82 K X Potentiometer %
B2 K
ek K% TNk
10 MFD 390 0 390 0

I —vNV\l—__L— S —v’\N\,—g«

10 MFD s [3.9K 10 MFD s [3.9K[

4 .3 21 H?jr!.[rbl;.]ra][‘zlll} j;r;_rl;lr1r5]ldL32 1
ICL
S 7as13 ZNA2TE wazze
—SV 5&68 SEJ 0 112 l‘jt‘} 10 11 12 13 14 15 18 17 Lo 1 12 13 14 15 16 17 18
| | L|) 10K
[
10K W) : o A
= 9 ]
i 10 MFD ;K\w nf ;[;m nf
10 MFD
= =
+5V, av. : @ = L 2
Acorn * *
bus connector — P> YVVYVY*V Y ' "Y' Yv Y
B1 B32 B29 A 13141516171819 20 A22 A21 A 3456788910 A12
e JRAY, o
Microprocessar Pa Pa
clock Goes high Pulse low Goes high
input 1 MHZ conversion to start conversion
complete conversion complete

Figure 3. A-D converter for Acorn Atom.
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NOW in Birmingham — the centre of industrial Britain. . .
THE

Midland
ompute

C

Personal computers | :
Home compurting A
Small business systems’ \

Bingley Hall, Birmingham.
April 28-30, 1983

ponsored by Jopiiting ™ coVpUEn (-

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, bX \

The Midland Computer Fair, IPC Exhibitions Ltd, E\\ &

Surrey House, 1 Throwley Way, Sutton, Surrey SM14QQ. Jo N ) ¥

_____________ et o s D, N A
Please contact me with further information about exhibiting at THE

| _

| :uaemf\zidland Computer Fe-lir. M ’- dland
I Position in Company @mpu ter
|
|

Porsansl computers
Company ’ Mms Compeste
Smaf bexiness systess
Address Tel
104 PRACTICAL COMPUTING March 198.
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TOUGH TO OUTGROW

It's no surprise so many businesses today are using our
CompuStar® multi-user microcomputer. All sorts of
businesses, those at the top and those on the way, know
that only CompuStar can give them the big system
performance they'll need as they grow. And they know
that only CompuStar can deliver that performance at a
fraction of the cost of most other systems.

CompuStar” solves the small business computer
dilemma. It's ideal for those first time business users who
need only single-user capability. But it's also perfect
when those small businesses grow into large
corporations. That's because CompuStar is truly
expandable. .. all the way up to 255 workstations, each
with its own processor and internal computer memary.
And that means fast, fast response, even when many
users are on-line at the same time.

Whether you're a small business with big plans or a big
business with an eye for economy, CompuStar® has the
performance and versatility that's tough to outgrow. . . the
price/performance ratio that's impossible to beat!

"Microgoht 16 » rademark of Microsoh Com.
tHegistared traverark of Dwgital Research

STANDARD FEATURES

@ 350K/750K/1.5 MB waorkstation disk capacities

® 64K RAM and twin processors in each workstation

® An easy-to-read 12-inch non-glare screen

@ Operator convenience features—numeric keypad and
visual text highlighting

@ Microsoft* Basic

@ CP/Mt operating software

@ Truly multi-user and multi-processor

STORAGE OPTIONS

® 10 MB—-compact, low-cost and tabletop

@ 96 MB--80 fixed and 16 removable megabytes
@ 144 MB-—reliable, rugged Winchester storage

CompuStar” is built and backed by the company that's
been in the microcomputer business as long as
microcomputers have been in business. Would you trust
your business to anything less? CompuStar! Tough to

beat. Tough to outgrow!

CORPORATE HEADUUARTERS 2300 BROAD RIVER ADAD » COLUMBIA. SOUTH CAROLINA 29210 « (803) 798-8100 « TWX 810-866-2115



Any four colours can
be selected at a time
from the palette of 255
available.

Automatic character
magnification.

User-defined shading : ;i Fast block fill facilities

patterns. _ 37 188 CLEAR 208

provided.

118 DIK K7}
128 TEXT

132 AT 12

148 CALL"RESOLL
158 15

Iuﬁ

"‘1’.-!‘ gtation numper -

Text in 40 character Characters can be ‘Windows’ can be
mode with 80 character oriented in any of four defined and scrolled
mode overlaid. directions. independently.

A picture may be worth a thousand words but it still tells ability to produce ‘instant’ graphics by drawing them with the
only half the story about graphics on the 380Z. colour ‘switched’ off and then ‘switching’ on.
For a start, our standard graphics functions include Next, not only can 380Z graphics pictures be saved

point plotting, line on and retrieved from
drawing, instant block disc, they can also be
fill, block copying, : output to one of a
offsetting, and range of popular dot
Exclusive Or Plotting. matrix printers.

Then there is the Remember, too,
important fact that our that HRG is not a third-
High Resolution Graphics party add-on but designed,
is supported by Basic, developed, and supported
Algol and Fortran. And by Research Machines itself
since the Graphics is as an integral part of the
contained in its own 16K of
RAM, every byte of user
memory remains available for
applications program use.

[t is also worth noting
that 380Z graphics are equally
effective in monochrome — for
‘colour’ just read ‘shades of grey!
Again there are 255 shades
available, and there’s also a very
useful facility for fading up and down throughout
the grey scale.

There are also the special effects
— such as moving between graphics
‘pages’ for pseudo-animation, or the

And finally, we've now
implemented GINO. So for the
first time this well-established,
professional suite of flexible,
device-independent graphics
software from the CAD Centre is
available on a micro.

If you are interested in graphics —
for scientific, technical, and industrial
research; or in secondary or higher

education; or for design,
engineering, or control, then you
will be interested in the 380Z.

RESEARCH MACHINES

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865) 249866

@ Circle No. 18
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- Absolute address Read no further, this
isthedefinition youwant.

Acceptance testing A lengthy and
time-consuming process inwhich the
jobspecificationis graduallyand

completely altered tomatch the
equipment supplied.
Accesstime About 30 seconds,

usually.

Accumulator Amethod of problem
accretioninitiated by an early attempt
tosolve one problem only by

computer.
Accuracy A precise concept defined by

the number of bits used in number

storage: forexample, 16-bitaccuracy.

Thelast bitisalways wrong. Each com u l
operationonanumber makes the next

bitwrongalso. After 16 operations the

whole numberiswrong. See also

Inaccuracy, Dump. . -
Acronym A Completely Random

Ordering Never Yields Meaning.
Address See Indirect Address.

Algol Avariable starof the eclipsing
type with aperiod of 69 hours.
Algorithm A series of instructions for

solving a specific problem. Not to be Start the week off with Chris Naylor’s A-Z guide and

fu"s’f(;jfgfe‘:;}Q;gﬁg;’;‘,%s‘gh'C“ Is find out what the manual’s instructions really mean.

;1[1122#512023:2:?tlgr??#;?;cnh?ne you Bi.tThe partofyourprogramthatis which you knew where you were to

have foréolvingaspecificprob{em right. enteranother section of code, of

unrel’atedto the particular problem Boolean See Binary or Logic. unknown location, thereby enabling

you have, and which fails. Branch See Boolean. theprogramtocorruptallvariables
AlphamerEcThe logical result of trying Bug_A method of programming in and finally return control to a third

tosay “alphanumeric” first thing in whicherrormessagesare selectively | sectionofcode which actually

the morning. arranged into simple words appearstobelongtoanotherprogram
Architecture The mostimpressive part appropriate to the taskin hand. altogether. See Dump.

ofany computer system — the box it Byte Eightbits, only one of which is Clock A mechanical device which

comesin. wrong. mocks your computer by its reliability
Array A simple but powerful method of Call A simple but powerful method of and speed. _

reducing available storage. leaving the section of code from (continued on next page)
Assembler The languagein which 10 .

percentof all programs must | KNEW T SHOULDVE

eventually be written.
Associative memory A system of THTU CK TO

memory hardware whichisableto

notethataddressxhasafaultinit, TH PATHE INVADERTH I

andsothataddress xdoesn’t feel bad

aboutitisable to reproduce this fault p

randomly throughout the entire

system. S Nl

Babbage A British genius, born 1791,
whoinvented computers and then
discoveredthe First Law of
Computers — theydon’t work.

Backing store Amethod of data COMPUTER-
storage, additional to main memory, OPERATORS
whichis designedto make the REST HOME
computeritself seemrelatively cheap
bycomparison.

3asic Theonly high-level language
which can be mastered completelyin
lesstimethanany program writtenin
itwill take toexecute.

3enchmark A precise method of mO

measuring the ability of acomputerto
do something which nobody in their
rightmind would everwantitto do.

3inary A simple but powerful method of - | X
losing yourdata. ~ —_— Ll SP

'RACTICAL COMPUTING March 1983 107




Monday
morning
computing
guide

(continued from previous page)

Cobol A high-level language designed
toenhance long-term employment
prospects.

Compatible A theoretical concept. See
Incompatible.

Compiler A program written
specifically totreatahigher-level
language program as data, reduceit
tomachine code in parts and
rearrange these parts before giving
up. See Unsupportable.

Conditional See /teration, if you
haven’tseenitalready.

Cumulative errorSee Accuracy. Then
seeitagain.

Cursor Aprogrammer againsta
deadiine.

Cycle time The time a program takes to
giveyouexactly the same errors you
started off with.

Data A vital collectionof variables
which, when heid inmemory, leave no
room forthe program.

Database A vital collection of variables
which could not conceivably be held
inmemory, whetherthereisaprogram
thereornot.

Database managementsystem A
programwithout which those vital
variables could never be accessed
and, with which, they will notfitin
memory.

Data dictionary Amethod of describing
datainsuchawaythatyoualways
know exactly howmuchofithasbeen
lost.

Data manipulation Amethod of
programming designed tomake the
datamatchtheanswersyouknoware
right.

Datatransmission A method of
corrupting someoneelse’s data from
asafedistance.

Default Anapplication forwhichthe
program might be useful. Notthe
intended application.

Directaccess Amethod of reading or
writing the wrong piece of dataathigh
speed.

Dump A method of programming
basedonthe assumptionthatthere
must be something usefulinmemory
ifonlyyoucanfindit.

Editing See Dump.

Elliot Areal computer manufacturer
fromthe days when programmers
were men who drove machines that
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wereironand aprogram patch meant
Sellotape.

Emulate A programwhich behaves like
anotherprogram by virtue of beinga
precise copy of it.

Encode Torender permanently
incoherent.

Encrypt Torender permanently cryptic.

Enhance Toencode orencrypt.

Entry point A pointinthe programto
which the machine goes before you
have had time to stopit going there.

Erase An attempt toread vitai data of
which you have no back-up copy.

Error A section of output that,
momentarily, youare unableto
justify.

Expertsystem A computer system that
canreplace the humanexpert by
sittingon adesk, consuming
electricity, and saying lllegal
Command.

Fifth generation A method of program
maintenance much worse eventhan
usual.See Maintenance.

File An unstructured, undocumented,
unreadable and interminable section
of data produced by someoneelse’s
program, whichwill cause any part-
way decent program tocrash
instantaneously on catchingmere
sight of the file header.

Floating point A system of number
representationbasedonthe
assumptionthatyouknow theanswer
already.

Fortran A traditional high-level
language designed toenable
scientiststo corrupt the system
without having to callinoutside help.

Function A standard section of code,
inaccessible fromoutside itself,
which reduces the amount of memory
availabletotherestofthe program.

Global A fauit which permeates the
whole system.

Goto Amethod of leaving the current
section of code with nomeans of ever
returning, inorderto enterafurther
section of code which, younow recall,
has notyet been written. See Dump.

Hard copy Evidence. The mainreason
forusing VDU screens.

Hardware That part of acomputer
which never failsandis, therefore,
unable to do anything useful by itself.

Hexadecimal A simple but powerful
method of concealing your activities.

High-level language A programming
language which allowsyoutoexpress
powerful statementsinan
unexecutable fashion.

1 A general class of wish-fulfillment
statements.

Incompatible The mainargumentinan
expressiondesignedtoobtaina
hardware upgrade.

Indirect address See Address.
Initialise. A method of damage control
used at the end of each programrun.

Interpreter A slow Compiler; see
Compiler.

IT SAYs, ' THE NAME OF
THE PROGRAMMER HAS
BEEN CHANGED To PROTECT

THE GUILTY ..
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lteration See Iteration.

Label Anidentifierusedtomarka
sectionof code foraccess from
anothersection of code by meansofa
GotooraJdumporaCall, subjecttothe
conditionthateach label mustoccur
atleasttwiceornotoccuratallorbea
system label.

Library A collection of subroutines
designedtoenhancethelengthofa
programwithoutinfluencingits
operation.

Lisp A highish-level language designed
toweaken both the distinction
between programanddataandthe
programmer’s grip on reality.

Literal Asimple but powerful method of
writing the answerin by hand.

Local Asubroutine without entry or exit
points.

Logic Aformal and powerful method of
explaining why the program doesn’t
work.

Loop See /teration and Loop.

Machine code The language you
should have learned.

Macro Amachine-code subroutine
designed to save the programmerthe
inconvenience of having to corrupt
large areas of store by hand.

Maintenance A programming method
inwhichdevelopment work is carried
outby the programmer’s children and
theirchildren’s children.

Matrix A method of mathematical
notation which bears strong but
insufficientresemblancetoarrays.

Memory A free-fire zone for both
programs anddata. Ano-goarea.

Mnemonic Something whose precise
useone forgets.

Name Theidentifierby whicha
variable, but not thisvariable, is
known.

Null Aformal expression for the value
ofasystem.

NumbercruncherThisis too horrible to
describeinwhatis, afterall, afamily
journal.

Operating system A master program
which, alone, can destroy all lesser
programs.

Own Amethod ofensuring thatalocal
variable remainslocal; see
Unsupported.

Parameters The actual values of some
variables which define an operation.
Annparameteroperation alwayshas
n—rparametersdefined,whererisa
random number.

Parity A state of equivalence in which
neitheryou nor the computer know
theanswerand soyoutossforit.

Password A system of computer
securityinwhich asecret numberis
assigned toeachuserandthen
writtenoutinalistand left by the
consoleincase anyone forgets their
particularnumber.

>eek See Dump.
>oke A sophisticated method ofdump-
modification.
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Pointer A sortof dogwhich always
seems to know which way the data
went.

Pop up, push down a frustrating
condition which will not go away.

Polishnotation An algebraic notation
inwhichall of the numbers are
entered first, thus making it
impossible totell where one number
endsand anotherone begins. See
Dump.

Portable A uniform method of
programming sothataprogram
developed on one machine may be run
on any othermachine with exactly the
sameresult. Theresultis thatit does
notworkon any machine.

Prefix Amethod of arranginga
demonstration so that, just thisonce,
the program works.

Proprietary software A program whose
ownershipiscertain but whose
purposeis not.

Prototype A program which does not
work perfectly butis still betterthan
the program you eventually get.

Quotes Amethod of denoting key
words in some languages and string
expressionsinothers. Quotesalways
occurn + 1timeswherenisaneven
number.

Recursion A subroutine which can be
entered from withinitselfor from
outsideitselfbut not fromany other
point, and which may not be exited
whiletheinitial condition holds, or
while any other condition holds
unlessthereisanoteinthe manualto
the contrary.

Redundancy A means of encodingdata
suchthat, when corrupted, itis
possible toreconstruct the original
formof the datainexactly from other
dataelements, which might well have
been corrupted also forall you know.
Communications experts have now
developed algorithms which can carry
outredundancychecksondata
almostasfastasitcomesin.

Reserved words The first choice for
variable names.

Reverse Polish notation A method of
price justification forexpensive
calculators.

Seek time Thetime it takes toread from
discapieceof datawhichisn’t there.

SortThearrangementofitemsinan
order with respect to some variable,
butnotthevariable orthe items you
originally had in mind. A method of
scrambling the contentsof adisc. See
Encode, Dump.

Spec Anunreasonable request.

Stack A large number of unreasonable
requests.

Storage An areaof memory, either
main or peripheral, whichis
insufficient forany reasonable needs.

String A small section of code which
makes sensebutis unexecutable.

Structured A method of programming
which makesthe unreasonable

lREccovEd WoRDS'

request that you should know what
youwish to program before you start
toprogramit. More usually : amethod
ofdescribing a program by reference
tosomethingithappenstodo.

Subroutine A section of code which
should have been written earlier.

Suite Asingle program which will not fit
intomain memory.

Symbolic The specification of the
machine youbought.

Systemdisc A general-purpose
storage area forprograms and data.

Table Amethod of writingina large
numberof answers by hand.

Testdata A collection of variable
values consisting of all those values
forwhich the program will work.

Turnkey A special-purpose computer
which, atthe turn of akey, revealsits
purposetobeotherthanthat for
which you boughtit.

Type The dataformatof avariable.
Typeis always Real.

Unsupported A class of features
without which any given systemis
useless.

Utility A program whichiis widely
availableyet useless.

Variable The contentsofalocationin
memory which can be accessed by
means of two ormore variable names.

Verification Amethod of program
checking whichis known nottoreveal
anyerrors.

Write protection A mechanical method
of physically preventinga program
fromwritingtoatapeordisc
containing valuable data which your
program nas justoverwritten due to
omission of this precaution.

XMarks the spot inthe dump where you
last saw your program.

Yarn Acomplex and subtle explanation
of great length which demonstrates
whyitislogicallyimpossible forthe
system to be working yet.

Zero Division by: notagain, surely ..... [




Confuse-an-Apple

Geoff Buckeridge’s program lets you run Pet programs on an Apple without having to
make a laborious line-by-line conversion.

MOST PEOPLE quickly become used to or
even attached to their own computer’s
features, functions, commands and
idiosyncrasies. When you are writing
programs from scratch there will usually be
an easy way of doing things with the tools
you have available to you; problems only
arise when you try and convert a program
designed for one machine for use on
another.

1 have an Apple Il and nearly always write
my own programs, but if I find a published
program that [ would like to use it is
invariably written for the Commodore Pet.
In this case it is necessary to convert the
program before it can be keyed into your
system, which can often be a time-
consuming and even daunting task.

Faced recently with a mammoth
conversion job, I wondered whether instead
of tackling it manually my time would be
better occupied in devising an automatic
conversion program which could be used for
similar occasions in the future. My first step
was to decide which features I would most
like to have on my Apple. Once
implemented they would provide my system
with an immense increase in flexibility and
eliminate the need for conversion. The
features are:
® The ability to incorporate cursor-control

and screen-format characters within Print

statements. The alternative Apple
solution is messy, to say the least.

@ A consecutive screen memory map and
the ability to access these locations
through Peek and Poke at the same
memory addresses used by the Pet. The
Apple screen map is far from logical.

Theresultant program allows Apple users

to type in Pet listings with a minimum
number of modifications and even those can
be done mentally so there should be no need
to make intermediate notes. It can be split
into three main sections: cursor-control
conversion, screen Poke conversion and
screen Peek conversion.

The Pet allows eight special control
characters to be incorporated in Print
statements, They are either graphic or
inverse characters, which makes the listing
untidy. Confuse-an-Apple allows you to
enter a row of cursor-control characters
starting and ending with an.

For example,

PRINT “[CLS] [15 CR][12 CD] [REV] hello

[OFF)”
converts to:

PRINT

21 CRRHHRFIFIRRF{BF{FIFIHDDDDDDDD- -
DDDDI,. hello. N A"
The special characters are:
U — cursor up
D — cursor down
R — cursor right
L — cursor left
| — Inverse Print mode
F — Flash Print mode
N — Normal Print mode
H — cursor to top left of screen
C — clear whole screen and cursor to top
left
E — clear screen from cursor to end of line
S — clear screen from cursor to end of
screen
B — ring bell
The screen-Poke conversion part of the
program allows you to Poke the same
memory locations as if you were using the
Pet, so there is no need to recalculate
memory addresses. The only problem is that
the Apple has 24 screen lines and the Pet has
25. Any attempt to Poke an address in the

Demonstration program.

9 KEM
10 HIMFM : 37632
20 CALL 37632
30 LIST '+ LIST 3
40 FOR X =
50, ITF USR ( X ) =
60 NEXT X
70 POSS$S =
80 PRINT POSS ;
50 CALL 37684
100 END

LIST

160

8 REM CONFISE-AN-APPLE
DEMONSTRATION

32768 TG 33727 :

"ARRRRRRRRRRRRRRRRRERRDDDDDDDDDDA ™
"AARRFABALDDIACALLLLNBAD"

THEN &POKE X,174
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25th line will result in an Illegal Quantity
error at run time.

For example,

POKE 33000,130
converts to:

&POKE 33000,130
Expressions and variables can be used freely
within the range 32,768 to 33,727.

The same rules apply for Peek as for
Poke. As long as you avoid the 25th line
there will be no problem. For example,

Y = PEEK (X/2)
converts to:

Y = USR (X/2)
The USR function is used here because its
syntax is similar to Peek.

The Confuse-an-Apple program makes
use of three of the more unusual features of
the Apple: the COut hook, the ampersand
and the USR function. Characters are
normally printed to screen through the
COut routine in Apple’s monitor, but they
can be rerouted via the COut hook at
locations $36 and $37 to a user subroutine
anywhere in memory.

The cursor-control module makes use of
this to intercept each character beforeit goes
to screen. If a” is found then it is assumed
that all characters from then on are cursor-
control commands. A second 7 causes a
switch back to normal printing mode.

Wherever a & occurs in an Applesoft
program it will cause a jump to a subroutine
at $385, used by the &Poke module. The
subroutine first checks that the keyword
Poke follows the & sign. Anything else will
result in a syntax error. Next it evaluates
both expressions and checks that they are
within range. If not, an illegal-quantity
error is displayed. The address in the first
expression is converted to its Apple
counterpart and the value of the second
expression is stored at that address.

The USR function is designed to pass
floating-point numbers from Basic to
machine-code routines. The Peek module
immediately converts the number to an
integer and checks that it is within range. If
not, an error message occurs. The Pet
address is again converted to an Apple
address and the routine returns to Basic with
the contents of that memory location in the
floating-point accumulator.

Confuse-an-Apple sits in memory just
below DOS and should be protected from
being overwritten by moving Himem below
it. It should be initialised at the beginning of
your program with a Call 37632 statement,
and it would be wise to disconnect it before
you exit with a Call 37684. The example
listing demonstrates all three features of
Confuse-an-Apple.
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Confuse-an-Apple listing.

SETBUG 9300~ A9 4C LDA  #%$4C . H 93A6- A5 22 LDA $22 WINTOP
9302- B85 0A STA $0A USRADD1 93A8- 85 25 STA $25 cv
9304~ 8D F5 03 STA $03F5  AMPADDI 93AA- A9 00 LDA #%00
9307~ A9 30 LDA  #$30 93AC- 85 24 STA £24 CH
9309- 85 0B STA $0B USRADD?2 93AE-  4C 24 FC JMP $FC24  HOME
930B- A9 94 LDA  #$94
930D- 85 OC STA $0C USRADD3 c 9381- 20 58 FC  JSR $FC58  CLEAR
930F- A9 18 LDA #3518 9384- A4 FC LDY $FC SAVE
9311- 8D F6 03 STA $03F6  AMPADD2 9386~ 60 RTS
9314~ A9 94 LDA  #$94 ; ;

9316- 8D F7 03 STA  $03F7 AMPADD3 E 93B7- 20 9C FC  JSR $FCOC  CLEOL

SETBUG2 9319- A9 00 LDA . #$00 938A- A4 FC LDY $FC SAVE
931B- 85 FD STA $FD BUGFLG 938C- 60 RTS
931D A9 93 LDA  #$93
931F- €5 37 oMP $37 CSWH S 938D- 20 42 FC  JSR $FC42  CLEOP
9321- FO 10 BEQ $9333 93C0- A4 FC LDY $FC SAVE
9323- A5 36 LDA $36 CSWL 93C2- 60 RTS
9325- 85 FA STA $FA TEML
9327- A5 37 LDA $37 CSWH B 93C3- 20 DD FB  JSR $FBDD  BELL
9329- 85 FB STA $FB TEMH 93C6- A4 FC LDY $FC SAVE
9328- A9 55 LDA  #%$55 93CB- 60 RTS
9320- 85 36 STA $36 CSWL
932F- A9 93 LDA  #$93 IGE 93C9- 4C 99 E1  JMP $E199  |LLERR
9331- 85 37 STA $37 CSWH

RT1 9333~ 60 RTS SE 93CC~ 4C C9 DE  JMP $DECS  SYNERR

CLRBUG 9334- A5 FB LDA $FB TEMH CONVERT 93CF- 20 F2 EB  JSR $EBF2  FPIN
9336- 85 37 STA $37 CSWH 9302- A5 AQ LDA $A0 INTL
9338~ A5 FA LDA $FA TEML 9304~ A4 A1 LDY $A1 INTH
933A- B85 36 STA $36 CSWL 93D6- C9 8O P #3%80

RT2 933C- 60 RTS 93D8- 30 EF BMI $93C9

93DA- C9 83 CMP  #$83
CHAR 933D- D5 C4 D2 CC C9 C6 930C- 90 04 BCC $93E2
CE C8 C3 C5 D3 C2 93DE- CO CO CPY  #3CO
93E0- BO E7 BCS $93C9
ADD 9349- 89 8C 92 95 98 9D CONVERT2 93E2- 29 7F AND  #S$7F
Al A5 BO B6 BC C2 93E4- B85 Al STA $A1 INTH
93E6~ B84 AQ STY $A0 INTL

BUG 9355- €9 DE MP #$DE D1V40 93E8- A2 00 LOX  #%00
9357- DO OC BNE $9365 LOOP1 93EA- 38 SEC

FLGSET 9359- A5 FD LDA $FD BUGFLG 93EB- A5 A0 LDA $A0 INTL
9358- DO 04 BNE $9361 93ED- E9 28 SBC  #%$28

ON 9350- E6 FD INC 3FD BUGFLG 93EF- A8 TAY
935F- DO DB BNE $933C 93F0- A5 Al LDA $A1 INTH

OFF 9361- C6 FD DEC $FD BUGFLG 93F2- E9Q 00 SBC  #$00

| 9363- FO D7 BEQ $933C 93F4- 30 07 BM| $93FD
| cHkFLG 9365- 48 PHA 93F6- 84 AQ STY SAO INTL
- 9366~ A5 FD LDA $FD BUGFLG 93F8- 85 Al STA $A1 INTH
9368- DO 04 BNE $936E 93FA- EB8 INX
‘ 936A~ 68 PLA 93FB- DO ED BNE $93EA
936B- 6C FA 00 JMP  ($OOFA) (TEML) ouT 93FD- A4 AD LDY $AO INTL

MOD 936E~ 68 PLA r 93FF-  BA TXA
936F- 86 FC STX $FC SAVE CONY 9400- 48 PHA
9371- A2 0B LDX  #$08B 9401-  4A LSR

‘ LOOP 9373~ DD 3D 93 (MP $933D, X 9402- 29 03 AND  #%503
9376- FO 06 BEQ $937E 9404- 09 04 RA  #304
9378- CA DEX 9406- B5 FF STA $FF INTH2
9379- 10 F8 BPL $9373 9408- 68 PLA
9378~ A6 F6 LDX $FC SAVE 9409- 29 18 AND  #%18
937D- 60 RTS 940B- 90 02 BCC $940F
940D- 69 JF ADC  #$7F

FOUND 937E- A9 93 LDA  #$93 CONY2 940F- 85 FE STA $FE INTL2
9380~ 48 PHA 9411-  0A ASL .
9381- BD 49 93 LDA $9349, % 9412- DA ASL
9384~ 48 PHA 9413- 05 FE ORA $FE INTL2
9385- A6 FC LDX $FC SAVE 9415- 85 FE STA $FE INTL2
9387- 84 FC STY iFC SAVE 9417- 60 RTS
9389- 60 RTS

AMPER 9418- €9 B9 oMP  #$B9
u 938A~ 4C 1A FC  IMP $FCIA  UP 941A- DO BO BNE ° $93CC
941C- 20 B1 00 JSR $00B1  CHRGET

D 938D- 20 66 FC  JSR $FC66  DOWN 941F- 2067 DD JSR $DD67  GETEXFR
9390~ A4 FC LDY $FC SAVE 9422- 20 CF 93  JSR $93CF
9392- 60 RTS 9425- 98 TYA

. 9426- 48 PHA

R 9393- 4C F4 FB JMP $FBF4  RIGHT 9427- 20 4C E7 JSR $E74C XGET

942A- 68 PLA

L 9396~ 4C 10 FC  JMP $FC10  LEFT 942B- A8 TAY

942C- BA TXA

| 9399- A9 3F LDA  #$3F 9420- 91 FE STA  ($FE),Y (INTL2)

942F- 60 RTS

X 9398~ 85 32 STA $32 INVFLG
9390- 60 RTS USR 9430~ 20 CF 93  JSR $93CF

9433~ Bl FE LDA  ($FE),Y (INTL2)

F 939E- A9 TF LDA  #37F 9435~ A8 TAY

93A0- DO F9 BNE $9398 9436- A9 00 LDA  #%00
9438- 4C F2 E2  UMP $E2F2  INFP

N 93A2-  AQ FF LDA  #SFF o

93A4- DO F5 BNE $9398
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Computers In

For managers introducing new technology the problems do not end with the choice
of software. John Dawson offers advice on how to keep staff happy when

computers are in the offing.

INDUSTRIAL RELATIONS can be a positive
part of management as well as the bloody-
minded antagonism usually reported to the
public. It makes no difference whether you
are introducing a computer with 100
terminals scattered across the west of
England for stock control or bringing in a
single-operator Apple for repeat prescribing
in a GP’s surgery., The history of
computing, small and large, is littered with
the debris of poor industrial relations and in
this area, at least, the problem is
international rather than being confined to
Britain.

Large-scale computing systems have
revolutionised the management of many
companies involved in providing goods or
services or in handling information.
Computing systems interact with historical
and organisational goals and political
pressures to shape the internal structure of
the company. Yet that is not the whole of the
problem: computing systems of all sizes
shape the way in which organisations
interact with individuals.

The industrial relations of introducing a
computer into an organisation may require
formal negotiations with unions or simply
talking to people and helping them through
a minor crisis at work. For both real and
mythical reasons computers are threatening
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to someone who is simply told to use one or,
worse still, excluded from a new project to
use computers at work.

When you set about introducing a
computer you are acting, in effect, as both
systems analyst and designer. Systems
analysis is threatening to many grades of
staff: if you lean on the desk of a
subordinate for half an hour asking
questions and then leave with the attitude
that it is all. pretty simple you deny that
person the expertise that they have taken
years to acquire. You should aim to
synthesise a design for a system that will
build on the experience of staff and, in doing
so, offer work to those staff that is more
satisfying.

If there has never been a computer in your
department and you can see applications for
a machine then you have the opportunity to
plan and work through the introduction ofa
system free from many of the hampering
attitudes that can lead to rejection of
computers out of hand. There are many
positive benefits for any grade of staff
involved in using a computer, and with
careful management it is possible to achieve
most of the benefits without the
disadvantages that may also occur.

The two ends of the spectrum of applying
computers to tasks within an organisation

are essentially the same as any other aspect
of management. At one end is the
authoritarian didactic style and at the other
a laissez faire leaderless group approach.

It is possible to instruct subordinate staff
to use a new computer system and then
obtain very detailed information from the
machine about the number of keystrokes in
each hour made by a data-preparation
operator, or the rate at which a typist using a
word processor generates standard letters.
The performance of a middle-grade sales
executive, for example, can be monitored in
far greater detail than before by the
automatic calculation of indices based on
his or her sales figures.

After acomputer was installed at the head
office of one chain store local managers
came to dread Monday morning because the
machine was programmed to deliver reports
of each store’s performance to a senior
manager before they arrived on the store
manager’s desk. Arbitrary and punitive
systems are all too easily established, and the
damage they can cause to a company’s
operations is out of all proportion to any
small support given to the position of ar
insecure senior executive.

Conversely, it is possible to introduce &
computer or word processor as a tool tha
may be used by staff when they think the;
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Applications ——

- workers out?

have a job that can be done better on the
machine than by a manual method. The
choice of using the machine or not using the
machine then rests with the individual, who
will continue to report to his or her manager
about progress towards various objectives,
as they did before the computer arrived.

Which route will you follow? Within
limits, neither is necessarily better or worse
than the other, and success will depend on
the style of management already in existence
in your organisation. But the wrong
approach can generate intense passive
resistance or even active violence towards
the computer: one man took a large-calibre
revolver and shot an American computer to
relieve his frustration and anger.

Table 1 illustrates how common sense and
courtesy can be combined to forge a
successful management approach to
information systems which directly affect
the staff of an organisation. A similar
approach by anyone planning to introduce a
computer will lay a solid foundation for
success. If you are involved in the intro-
duction of a computer for work that does
not involve keeping information about your

employees on the machine you will still need
co-operation, enthusiasm and initiative if
the application is to be successful.

The cardinal rule for bringing in a
machine is to involve both the people who
will use the machine and those who will be
affected by it from the earliest possible
stage, and listen to what they have to say.
Listen not only to the words but to how they
are said. Bringing in a computer is a crisis to
many people, and you may hear arguments
on one level accompanied by contradictory
voice inflections or non-verbal signals.

Reasons for wanting a computer in an
office or refusing to consider the possi-
bility of a machine may be irrational,
camouflaging personality clashes or
collective discontent. Are there nuances that
will reveal a latent discontent, leading in
time to a pay claim for operating the
computer or disproportionate trouble over
the noise made by a cooling fan or printer?
Remember that participation in making
decisions about the computer system will
help to commit people to the success of the
venture. You are unlikely to infect everyone
with your own degree of enthusiasm, so aim

Table 1. Criteria for humanising management information systems.

Procedures for dealing with users

The language of a system should be easy
to understand

Transactions with a system should be
courteous

A system should be quick to react

A system should respond quickly to users
ifitis unable to resolve its intended
procedure

A system should relieve users of
unnecessary chores

A system should provide for human
information interface

A system should include provisions for
corrections

Management should be held responsible
for mismanagement

Procedures for dealing with exceptions
A system should recognise as much as
possible that it deals with different

classes of individuals

A system should recognise that special
conditions might occur that could
require special actions by it

A system must allow for alternatives in
input and processing

A system should give individuals choices
on how to deal with it

A procedure must exist to override the
system

Action of the system with respect to
information

There should be provisions to permit
individuals to inspect information
about themselves

There should be provisions to correct
errors

There should be provisions for evaluating
information stored in the system

There should be provisions for individuals
to add information that they consider
important

It should be made known in general what
information is stored in systems and
what use will be made of that
information

The problem of privacy

In the design of a system all procedures
should be evaluated with respect to
both privacy and humanisation
requirements

The decision to merge information from
different files and systems should
never occur automatically. Whenever
information from one file is made
available to another file it should be
examined first for its implications for
privacy and humanisation

Guidelines for system design having a
bearing on ethics

A system should not trick or decieve

A system should assist participants and
users and not manipulate them

A system should net eliminate
opportunities for employment without
a careful examination of consequences
to other available jobs

System designers should not participate
in the creation or maintenance of
secret data banks

From Computers and Management in a
Changing Society by Donald Sanders
and Stanley Birkin
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for satisfactory solutions to problems rather
than total conversion.

In practical terms, you will need a steering
group to agree how the system is to be
introduced: another committee in a world
already sinking beneath the weight of
discarded plastic coffee cups left over from
diffuse, frustrating discussions that go
nowhere and achieve less. Yet whether you
have a formal committee or a gang of people
who meet from time to time to overcome
common problems, you must talk through
the introduction of any effective computer
system before it arrives and for some time
afterwards.

Time spent in the steering group is an
investment that will pay you handsome
dividends over and over again as your plans
progress. The steering group will have to
include both the people who will use the
computer and those who will simply be
affected by the machine. Nothing will lead
you more quickly towards an industrial-
relations disaster than spending time with
the people who are playing with the new toy
to the exclusion of staff doing a long-
standing and valuable job for the company.
An overall agenda for consideration by the
steering group is set out in the panel on the
next page.

Aswell as working with the steering group
you should talk individually to members of
staff in your department. Each of them will
have a personal perspective on the machine;
some will feel threatened about losing their
job, others may fear a loss of status or that
their work will become merely a matter of
sitting in front of a terminal with a loss of
social contact with other members of the
department. Before the first meeting of the
steering group you should have talked
individually to all the people who report to
you and should have eliminated as far as
possible hositle or aggressive attitudes.

You cannot evade the question of job
losses or job displacement. If you plan to
reduce the number of staff as a consequence
of introducing the computer system then
you will do so most successfully by honestly
declaring your intentions at an early stage.
Staff should be given the opportunity to
prepare alternative proposals, which will
often have real benefit for the organisation.
If you do hide the intention of making staff
redundant then the remaining staff are
unlikely to trust you in the future.

There are differences between small
computers and large systems when you
come to press the switch that will start the
machine for its first day of work. A small
computer will often be employed for a
number of tasks, and the order in which you
start to put them on to the machine may be
far more flexible than on a larger

{continued on next page)
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S Appﬁcations:

disc to issues surroundmg the introduotion ofa
computer. Thegroup vill be useful after the machine has.
ar ,i : the planning stages. Deaiing

p oblems that surround the

8 g _e
intended and useful plan.
L The time-scale for implementation. Will the whole
art work from:day 1 or will parts of the system
nto operation at different times? Will you

, aiming to transfer your 1 records within the
, will you.go the: “continuous -
‘evol * route in which you put all yournew records and
‘transactlons on to the- machine and work backwards
through your oldrecords ata defined and agreed rate to
I 1 1o more recent: ones?
) Personnel Do you plan to train a group of people to use
-the com uter, excluding: others from operating the .

' oy g

“dov ‘ma chlnof ‘have seen incipient problems.
inaGP surgary whare the.computer terminal was placed
)stairs room and a single person was responsible

for d ping the system to the stage where.other

‘members of the staff could use the computer on aroutine
-basis. The woman entering the data began to feel isolated -
from the other members of the staff, and discontent about

 “that computer upstairs”™ could be felt among the clerks

‘working on the. reception desk. At the same time there

:maybe. aund reasons for making one person responsible.
‘ g” tasks around the computer. .

. ed- hanges in the organisation. The Health

1 ASSC

A e wilder claims about the dangers of VDUs .
ha sided but there are occupational-health matters
- as well as the pragmatic detalls of office organisation.

" i Concent

.. generate headaches and backache if the ergonomics of
" the VDU-and keyboard design are inadequate. Just
- because the equipment looks smart it'’s not-always
‘comfortabie to use.

»computer to function efficiently? Printers are noisy and
distracting pieces of equipment, and though acoustic
“hoods are available they take up considerable areas of

- desk.space. How will the inevitable wires.be routed to

be: ~ avoid the risk of somebody tripping and breaking their

«choose e: “big bang” -approach 1o entering data into the . :

__glare from the VDU screen? What changes in work flow

_other parts of the organisation? For example, a general
~-.practitioner will have to print out the notes heid on his or
~her computer when a patient moves and registers with

ff in the department be ableto -
incorrectly mstalled keytops on the keyboard so that the

“instruction manual does not match the terminal you are

~using, all the way up to the loss of 10Mbyte of typing

: f'office junior.or surgery receptionist says “Pm not going

- like a hex dump. of the machine’s monitorprogram and
“says “lcan’t get’ that letter on the word pracessor to print

| and Safety at Work Act should concern you at this point. - -
‘ ~.~-.some time during the machine’s installation period. if you

‘that will be a disaster.

Using a VDU can precipitate a binocular instabitity in
beople who manage very well in normal
rating for long periods o 5re {
distance and typing from unsupported documents can

Will you need to resite telephones or desks to allow the

neck?
Wili the lighting in the office have to be aitered to avoid

‘will there be within your department and between you and

another doctor. The task is routine but should be planned
for a quiet part of the week.
@ Plan for failure. Things will go wrong at any level, from

* when someone erases a hard disc with no back-up copy.
RS-232 serial terminals are standard only in that the same
label is used for the interface.

_What will you do when.your keen, highly motlvated

back on that bloody machine”? How will you cope when
‘somebody disconsolately brings you a printout that looks
properly”? You will be lucky to aveid a trough in morale

are not prepared it can soake your own confidence; and

Bafh
IR

productively be brought into the work of the

(continued from previous page)
installation. In other words, your choice of
the first job to go on to the computer may be
made for reasons that have nothing to do
with the mechanics of the system; it can be
made for human reasons.

Choose an application that offers
immediate results. There is nothing like a
quick victory to hearten the troops and

114

consolidate your position as a leader. In
small operations such as a general practice
or hospital department, for example, word
processing is an encapsulated use for the
computer which you should be able to
implement quickly without having to enter
vast quantities of data. Users will be able to
see results from a word-processing program
in as little as 20 minutes and it can

surgery or the department in a few days.

Resist the temptation to move on to the
next application too quickly. Assess the
attitudes of the users before your personal
thirst for progress has you rushing ahead.
As with all management you must aim to
lead from the front, but without being so far
in advance as to be out of touch.

PRACTICAL COMPUTING March 1983



Unfortunately, many of today’s
desk top computers are designed with
too much emphasis on home use.

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

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

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

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

RAIR Limited

6-9 Upper St. Martins Lane

London WC2H SEQ

Phone (01) 836 6921, Telex 298452

@ Circle No. 181

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

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

Communications: 4 workstation ports (RS-422-compatible},
plus 2 synchronous/asynchronous programmable AS-222
ports

WORKSTATIONS (up to 4)

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

Color Display: High-resolution, B0 characters x 25 lines,
upper and lower case, 8 programmable foreground/
backaground colors

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

SOFTWARE

Operating System: User-friendly, multi-tasking, CP/M.
MF/M, PC-DOS compatible

Languages: BASIC, COBOL, Pascal

Applications: Spreadsheel. Database, Text Processing
Communications

CP/M and MP/M are trademarks of Digital Ressarch
PC-D035 Is o trademark of 18M

the RAIR
Business Computer.




ONE WIDELY USED method of forecasting is
to devise a model which accurately reflects
the past behaviour of a system and then uses
it to predict the future behaviour. The model
isusually amathematical one: in general, the
more complex the model the more accurate
the results, and it is common to use extensive
sophisticated numerical methods in good
models.

The KSIM forecasting method uses very
simple mathematics. There is one equation
to use, and the most complex function used

real-life systems.

is exponentiation, but though the maths is |
fairly simple the results can be useful.

The method was devised by Julius Kane
and is now one of the standard methods used
in systems dynamics, a discipline concerned
with the way in which a system’s parts
interact to influence its overall behaviour.
KSIM is specifically concerned with finding
the particular variables relevant to the
behaviour of the system and evaluating the
way in which pairs of variables affect each
other.

Looking ahead
on a micro

Adrian Hill describes how to forecast the effect of altering one variable in complex

For example, if you wish to examine the
behaviour of a simple local transport system
you might decide to consider:

® use of private cars
® use of buses

@ use of tube

@ price of petrol

@ price of diesel

@ price of electricity

These variables are not the only ones which
could be considered; they are simply
possible candidates.

rem *** print into. message to screen 2
rem

ren forzat = S o,

rem —l.an.-.-o-.--1.1‘--.o.----.llcn-n--.-t.l--.n-lol ?riﬂt c!‘r$L12)

rem for z1 = 1 to 250 : next

rem #5IM simylation program grint : print

rem written for BASIC-E compiler print! OO e Ere S R R R L S

rem running under CF/X. print! . LAl

1 rem print" 4 LA

Fem  Seeesesesssssssssssissssssessisssnssresseaveraien BrLnLY . .n

rem print" . AL

Fap Sesesessstsusssepabsssisassassssesssesrresvananes print" . en

rem print" » adapted by A P Hill, Jan '8B2 .

rem variables etc. ueed in this program print! - from a method by Julius Kane. -}

rem print! L] LAl

rem cimlx,y) - crocs impact matrix grint" IR S TN S e S Bt I L S e

rem vname$(x) - variable name for z1 = 1 to 750 : next

rem vval(x) - current variable magnitude next z2

rem aval{x) - next variable magnitude rem

rem 21 ... 217 - counters rem *** check if data is omn disk, or to be gl

rem and - users response rem *** input manually from the console. gt

rem var - number of variables rem

rem inerr$ - input error flag print chr$(12)

rom temp - processed user response input" is your data already on disk (y/n)";and

remn ins = no. of steps in time period i if (ang = "I") or (an$ = "y"} then 20 else 30

rem per - time peried reo

rem nomef) - rile name rem *** load data from disk file in next section o

rem Lempu ) rem

remn tempi ) parts of the main 20 input" enter the name of the data file'; namef$

rem tempy eguation. file namef$

ren temps 7} print" reading data...."

rem xpou ) read Z1; var

Tem xpsl parts of exponent for z53 = 1 to var

Tem sxpo ) read £1; wvname$(z3)

rom zad - unused user response next z3

Fom Setessmssatesatesiesansssesssepasnsatesssnbanande for 29 = 1 to var

ren for z8 = 1 to var + 1

rem cet up arrays with max. no. of elements read £1; cim(z29,z8)

rer next z8

dim cin{2U,20), vrame$(20), wval(20), nval{20) naxt z9

rer for z7 = 1 to var

| e
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Car Bus Tube Petrol Diesel Elec. Ext. Starting

use use use price price price sources value
Car use -1 0 +1 -2 +2 +1 +1 0.7
Bus use -1 +1 -1 +1 -1 +1 -1 0.3
Tube use +1 -1 -1 +1 +2 -1 0 0.5
Petrol price -1 +1 0 -1 +2 +1 +1 0.6
Diesel price +1 0 =i +2 0 +1 +1 0.6
Electricity price 0 0 0 +4 0 0 +1 0.6
The impact is that of the variable along the top, on the variable down the side.
Table 1. Cross-impact table for local transport example.

Anynumber of variables could be chosen:
with six variables there are 36 interactions,
or cross-impacts, between pairs. An extra
variable must be added to represent the
impact of all other sources on each of your
six variables. There is no need to consider
the impact of your variables on this external
variable as it is assumed that they have no
significant effect.

A numerical notation is used to denote the
effect of the cross-impacts. In this
implementation the values are limited to the
range 0 to 3, though in other programs the
range may easily be changed. The number
indicates the magnitude of the impact: a
cross-impact value of zero indicates that the
variables have no effect on each other; a

value of 3 indicates a very large effect. The
cross-impacts may be either positive or
negative. A positive impact indicates that
the effect is in the same direction, and a
negative impact indicates that the effect is in
the opposite direction to the cause.

Once you have decided the values of the
cross-impact variables they can be tabulated
asshownin table 1. Three of the values were
arrived at as follows;

Impact of petrol price on car use: if petrol
costs rise, people are more reluctant to
use their cars; impact is = 2.

Impact of petrol price on tube use: if people
use cars less as petrol price increases,
some of them will use tube; impactis + 1.

Impact of diesel price on petrol price: when

diesel price rises, all other oil products

would probably increase in price; petrol is

transported in trucks; impact is + 2.

In the cross-impact table the most
important column is the one marked
External. In it you can change the number to
represent the effect of any extra conditions
you may wish to impose on the system. This
can be useful for evaluating the effect of
proposed new legislation: for example, if
you wish to see what the effect would be of
prohibiting the use of private cars use the
value —3 for the impact of External upon
car use.

After testing the other values in the cross-
impact table with a few trial runs you adjust
them to give a fairly good representation of
the past behaviour of the system. The model
is then ready to predict future behaviour,
and you can alter the External effects to test
particular options open to the system.

Having set up the cross-impacts it is
necessary to represent the actual magnitude
of the variables. The KSIM method requires
that the values representing the magnitude
of the variable must lie in the range 0 to 1. If
you consider that car use is now as high as it
could be, allocate the value 1; if you consider
tube use is very low, use the value 0.1. The

(continued on next page)

read £1; wval(z?)

for zi1 =
next z7 120  print"
read £1; per, ins input temp
cloge 1
print' all data loaded." 130
goto 180 140 wvval(z11) = temp
rem next z11
rem *** load data from cemsole in next sectionm. HEe) print'chr8(12)
rem print : print
30 print : print input"
input" how many variables"; var print : priot
print" now enter a name for each variable:" input"
for z10 = 1. to 500 : next rem
print chr$(12) Tem %t
for z6 = 1 to var Tem *4*
print"  no."; z6 ;" variable name'; Tem
input vname$(z6) 180 print chr$(12)
next z6 print : print
print chri(12) input"
print : print
print? now enter the cross impact values:" rem
priot"  use values between O and 3." rem “'*
print' cither +ve or -ve." rem
srint i print namefd = "KSIMDATA"
for z5 = 1 to var file namefd
for z4 = 1 to var print £1; var
100 rint"  inpact of "5 vnamed(z4);" on "; voamed(z5); for z12 =
sosub 10U print £1; vname$(z12)
if (inerrd = "yes") then print"** invalid entry **": gpoto 100 next z12
cim{z5,24%) = temp for z13 = 1 to var
next z4 for z14 =
110 srint? impact of EXTZRNAL on ";vname$(z5)
gosub 1200 next z1h4
if{inerry = 'yes") then print"** imvalid entry "*": goto 110 next z13
cimizh,ver + 1) = teop for z15 = 1 to wvar
next zH print £1; wval(z15)
vrint chri{i12) next z15
print : print print £1; per, ins
" now allocate starting value " close 173
print" for each variable." print : ﬁrint

srint : priant" use valuss between 0,00

if ( temp)1.00) or ( temp£0) then 130 else 140

and 1.00"

1 to var

enter value for "; vname3(z11):

print"** invalid entry **! :

state time period in years"; per
state oumber of steps within this peried"; inms

check if data is to be written to
the data file for future use.

write data to 'KSIMDATA' (y/a)"; ang
if ( ang<y"Y") and ( an$<y'y") then 190

write data to disk file in mext section.

1 to var

1 to var + 1
print £1; cim(z13,214)

goto 120

i print

: print

ase

(listing continued on next page)
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Looking

ahead
on a

micro

fcontinued from previous page)

allocated values should reflect the mag-
nitude of the variable at the start of the
simulation.

If you want the model to reflect the past
behaviour of the system, allocate values that
reflect the state of each variable at that time
in the past from where your run is to start.
The values are only set at the start of the
simulation; the program itself will change
them as the simulation proceeds so that they
always represent the current value of each
variable. With the variables identified, set
up and evaluated, you now have to specify
the period for which you wish the simulation
to run and the length of the time intervals
within that period.

The KSIM method calculates the new
value for the magnitude of each variable
once during each time interval according to
the following rules:

A variable will increase or decrease in
magnitude according to whether the net
impact upon it from the other variables is
positive or negative.

A variable is less susceptible to the impact
of other variables as it approachesits own
upper and lower limits.

A variable produces a larger impact on the
whole system as its magnitude increases.

The new value for the magnitude of a

variable at the new time (t + At) is related

to the old value at time t by the following
transformation:

[x,(t + At) < x,()""

where the exponent P, is given by:

4 N

1480 E (legijl = eg) - X
P(t) = <
N

1+ — E [l f’-‘ij“‘“ij) X’

=1
where At is the time interval and o is the
cross-impact of variable X; on variable x;.
Although the equation looks involved,

when expressed in ordinary English rather

than mathematical notation it becomes:

(1+((1 of time interval) x (sum of —ve
impacts))) = (1 + ((3 of time interval) x (sum of
+ ve impacts)))

The value of P, varies for each of the
variables according to the value of the cross-
impacts upon it and the magnitude of the
variable acting on it. It must be calculated
explicitly each time it is required.

The program is written for the Basic-E
compiler running under CP/M. Non-
CP/M users may be unfamiliar with the fact
that line numbers are optional on statements
other than those to which control is passed
directly. Figure 1 shows the algorithm on
which it is based. The main part consists of
three nested For-Next loops. The inner loop
evaluates the sum of the cross-impacts from
each variable to give the exponent required
by the middle loop, which recalculates the
magnitude of each variable. Each cal-
culation is done once during each loop of the
outer loop, which represents the time
period.

The program is self explanatory when
running, but you should note down the
cross-impact table and starting values
before starting as it is easy to become
confused when entering lots of numerical
data. The first input required is to state
whether you will enter data manually from

flisting continued from previous puge) nval(zi3) = vval(z43texpa
next z13
print” written data to 'RSIMDATA'." for z17 = 1 to var
rem vval(z17) = nval(z1?)
rem ** next section is the part including Ll print £1; nval(z17)
rem * all of the calculations. S next z17
rem print" completed time period mo.'"; time
190 print chri(12) print : priot
print : print next time
print" Ready to proceed...." rem
print : print rem *** this is the end of the main section Ll
input" enter any key to start."; zaj rem *** now print final value of each variable bz
print chrS(12) rem *** to the screen. i
namef$ = "KSIMRSLT" rem
file namefd print chr$(12)
pbi = per / inos print : print
print £1; var print" Final Values are:"
rem print
for time = 1 to per step pbi for zz = 1 to var
rem *** Add plotting routine here. L4 print" "jvoamed(zz);" - "; int(100*aval(zz))/100
next zz
Tem *** to plot aval(1) e.=.- nval(var) e wes
ram *** if graphics are available in your systenm. Tt rem
for 213 = 1 to var rem *** next section is the subroutine to teat et
tempu = 0 : templ = O rem *** that the cross-impact values lie in the
rem rem *** range O to 3. St
rem Tem
for z14% = 1 to var + 1 1000 input temp
tempv = cim(z13,z14) if ( abs(temp)}3) then 1100
temps = (vval(z13))*tempu inerrd = "mo"
if ( tempv{0 ) then 300 return
templ = templ + temps 1100  temp = ©
goto 40O inerrgy = "yes"
300 tempu = tempu + abs(temps) return
hoo next =14 rem
xpou = 1 + { pbi * tempun } ol T e end of this program. bk
xpol = 1 + { pbi * templ ) £ rem
sxpo = xpou / xpol end
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Simulatior m—

the keyboard or load it from a disc file. If

manual entry is selected, the inputs required

are:

® The names to be used for each variable.

® The cross-impact table, one element at a
time, entered by name as prompted by
the program.

® Starting magnitudes for each variable.

® The time period to be used for the run.

( START )

Print introduction message

Data False

The results output to the results file are
intended for plotting in graphical form and
are not labelled in any way. The plotting
should ideally take place during the simu-
lation run, in which case numerical output
to the results file would not be required.

No graph-plotting routine is included in
the program, as graphics capabilities vary
too widely from machine to machine for
such an example routine to be of any use;
individual users should add such routines as
their machines will allow where indicated in
the program. If this is not possible, then
either the results should be plotted by a
separate program or drawn by hand.

The program opens the results file as a
sequential file and will write in the results as

is in disc file

Read data from disc file

=

Input: No. of variables
Names
Cross-impacts
Magnitudes
Time interval
No. of intervals

Figure 1.

Write this data to disc file
KSIMDATA

|
Initialise all loops Time = @

Increase time counter

Print new values
to disc file
KSIMRSLT

End of time
period

Set variable pointer
to first variable

L

asimple list of numbers. The first number is
not actually part of the results but simply
states the number of variables used in the
simulation. The results themselves follow,
and are the successive magnitudes for each
variable.

For each time interval there will be one
new value for each of the variables. You
must skip several results each time. For
example, if there were five variables in the
simulation then reading every fifth number
in the results file would give the successive
magnitudes of one of the variables.

The program creates an additional output
file containing the cross-impact and initial
magnitude data, together with the time
period and number of intervals in a form
suitable for direct reading by the program as
input data at any subsequent run. This file is
named KSIMData, the results file being
KSIMRslt.

The KSIM method is capable of
producing very realistic results but, as
always, poor data gives poor results. To
generate an accurate simulation of a real
system you must be quite sure you have
included all relevant variables and used
suitable values for the cross-impacts and
original magnitudes. The choice of which
variables to include in the system, their
original magnitudes and the cross-impacts
are all subjective decisions. Real systems
may be influenced by many more sources
than are apparent, and if any of these
sources are omitted from a simulation the
results will be invalid.

Last
variable

Set impact pointer
to first impact variable

2

False

Last
impact variable

False

Evaluate
Temp = Impact x
variable magnitude

Negative

Add Temp to Lower

< U

True

—~¢ ]

New magnitude =
Old magnitude 4 XPO

Evaluate XP0 =
1 + ' x Upper interval
1 + %2 x Lower interval

)

Add Temp to Upper

|
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Know your sort

Starting with a simple sorting procedure, Andrew Featherstone explains how it can be
refined to run more quickly and efficiently.

TWO KINDS OF SORTING METHOD are
available: if all the records can be fitted into
main store an internal method can be
chosen, otherwise one of the external
methods must be applied. Sorting a list or
array involves the use of an internal sort.

Internal sorting methods are categorised
according to their efficiency, which is
measured by the number of comparisons
and the number of exchanges made by the
method. A linear method makes a number
of comparisons of the order of N* and a
quadratic sorting method makes a number
the order of Nlog N, where N is the number
of items to be sorted.

In any sort, each record is taken in two
parts — the key and the data, the key being
the field which identifies a record. Sorting
consists of arranging the records into order
by key, that with the greatest value usually
being referred to as the heaviest key. In the
description of sorts, reference to data fields
is usually omitted for the sake of simplicity.

Suppose you have a one-dimensional
array whose elements you wish to arrange in
ascending order so that the first element is
that with the smallest value and so on. The
obvious method is to start with the second
element and run through the array to the
last element, comparing each one with its
predecessor, swapping the two round if the
predecessor is the greater of the two. By the
end the heaviest key — that with the greatest
value — will have migrated to the last
element of the array. '

Passing through the array again from the
second element to the last but one results in
the next heaviest key sinking to the element
above the last. The process is repeated, the
length of the pass decreasing by one element
each time until no more passes can be made.
The keys will then be in order. An
alternative version of this process works in
the other direction so that each pass causes
the lightest key to “‘bubble’’ up to the top;
inevitably, this version is widely known as
the bubble sort.

The version described here, in which each
pass can be viewed as a ripple on the crest of
which the heaviest element rides, is known
as the ripple sort. The algorithm — see
figure 1 — describes the process somewhat
more succinctly. Basic-style names have
been used for the variables which are:

NK — number of keys

K$(NK) — list of keys

PB — pass bottom, indicating the element
at which the current pass is to stop

PP — pass pointer, indicating the element
currently being examined

T$ — temporary location for the key being
exchanged.

A simple example illustrates the working
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of the algorithm. Suppose you wish to sorta
list consisting of the nine letters
1,S,0,R, T,K,E,Y and S, and to count the
number of comparisons and exchanges
involved. Using ™™ to represent a
comparison and w— an exchange, the
first pass through steps 3 to 10 may be
shown as follows:

h vh i *h i i b vk
|| SRS C) R T K E Y S
Y —y ¥ ey

As the focus of attention moves from left to
right through the list the first letter S sinks
from the second through the third to the
fourth position, the letter T sinks from the
fifth through the sixth to the seventh
position, and the letter Y sinks from the
eighth to the ninth position. The first pass is
then complete. The heaviest key will have
sunk to the bottom of the list, so the bottom
position can be disregarded.

The second pass then takes place as
follows:
=k vh v vh *h A v
[==(8) R S 1K E il S Y

-y ¥ -~y
It causes the first letter S to sink from the
fourth through the fifth to the sixth position
and the letter T to sink from the seventh to
the eighth position.

Having completed the second pass you
can disregard the bottom two positions, and
so the third pass may be shown thus:

-h vh v vh vk =h

| (0] R K E S S T Y
—F ¥

Here, the letter R sinks from the third

through the fourth to the fifth position. The

bottom three positions may now be

disregarded.

You can see that a sorted sequence is
being built up from the bottom position
upwards, each pass adding one position to
the sorted sequence. Further passes take
place as follows:
the fourth

h *h vh A *h
I 0 K E R S S T Y
—F ¥

the fifth

-k bk vk *h
B s E 0 R S S T Y
—y

the sixth:

-k vk =
s E K O R S S T
oy

the seventh:

-—h
E 1 K o} R S S T

the eighth:

-1
E | i 0 R S S T Y

After the eighth pass no passes can be
made; in terms of the algorithm PB = 1. The
list must now be in order. The total number
of comparisons is

84+7+6+5+44+3+2+1=36
and the total number of exchanges is
543+2+2+1+1+0+0=14
The list has, in fact been in order since the
end of the sixth pass, so the method is not a
very efficient one.

In order to assess the efficiency of this
method it is necessary to work out the
minimum and maximum numbers of
comparisons and exchanges which could
occur. In the case of comparisons, the same
number will be made in all situations. For N
keys, there will be N — | comparisons in the
first pass, N—2 in the second, and so on
down to 1 in the last. The total number of
comparisons is then N*(N—1)/2.

The minimum number of exchanges
occurs when the list is already in order, and
is 0. The maximum number occurs when the
list is in reverse order in which case every
comparison will result in an exchange,
giving rise to N *(N — 1)/2 exchanges.

It is immediately clear that even if the list
is already in order, the method still makes as
many comparisons as it would if the list
were in reverse order. Furthermore, in all
cases except that of a completely reversed
list, the keys will become ordered before all
the passes have been completed.

A sorted list can be recognised by the fact
that on passing through it no exchanges
need to be made. So you can use a logical
flag to record whether or not any exchanges
took place on the previous pass to decide
whether to embark on another pass or to
stop.

The algorithm in figure 2 reflects the
change. It includes an additional variable:
PF — pass flag, which records whether or

not an exchange has occurred
Because of the way the flag is used in step 12
it will have to be declared as being of integer
type rather than of logical or Boolean type,
even though it takes only two values 0 and
1. If PF =1 then the effect of step 12 s, asin
the original algorithm, PB:=PB—1. If

fcontinued on page 122)

Andrew Featherstone is a software
engineer with British Aerospace; this

article is based on work done by the
author as part of an HND project at
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Figure 1. .

m PB: =

NK
(é repeat

x
Il

until PB < 2

(10)

PP: = 2
repeat (5)

(9)
until PP > PB
PB: = PB-1

if K$(PP—1) > K$(PP)
then (6) T$: = K$(PP)
{7y K$(PP): = K$(PP-1)
(8) K$(PP-1): = T$
PP: = PP +1

Féigure 2,

1) ' PB: =
{2) repeat

NK

until PB < 2

3
4
)

12)

PF:
PP:
repeat 6)

[T
o

(11)
until PP > PB
PB: = PB *PF -1

if K$(PP - 1) > K$(PP)

then (7) T$: = K$(PP)
(8) K$(PP): = K$(PP — 1)
(9) K$(PP—1): = T$
(10)PF: =

PP: = PP+ 1

F%gure 3.

1) PB: =
2 repeat

NK

until PB < 2

Q)
4)
®)

(12

PF:
PP:
repeat (6)

I
N

until PP > PB
PB: = PF-1

(1) PP: =

if K§(PP = 1) > K$(PP)

then (7} T$: = K$(PP)
(8) K$(PP = K$(PP - 1)
{9) K$(PP-1): = T$
(10)PF: =

PP +1

Figure 4.

)]
®

(13)
(14

= PT

" repeat ]

(12)
until PP > PB
PB: = PF-1
if PB = PT

then {19)

if K$(PP - 1) > K$(PP)
then (8) T$: = K$(PP)

(9) K$(PP): = K$(PP - 1)
(10) K$(PP-1): = TS
(11) PF: = PP

PP: = PP+1

PP: = PB

Exchange sort.

110@ REM STRAIGHT EXCHANGE SORT

1163 LEr bA o

i1eg IF rs(ﬁp ~1) ¢<=K & PP) THEN GO
11

1194 LET T$-K$

1105 LET K¢t P)—K$(PP -1

LET K$(PP-1 TS

LET PP=PP+

IF PP<=PB THEN SOTQ 1ia3
LET PB=PB-1

IF PB>=2 THEN GOTO 1i®2
RETURN

Logical ripple sort.

1208 REM LOGICAL RIPPLE SORT
12@1 LET PB8=NK

1282 LET PF=92

1283 LET Pp=2

1284 IF K$(PP-22<=K5{PP)} THEN GO
TQ i2aeg

LET TH=K% (FPP)

LEY KFE(PP)=K&$ (PP-1)

LET K$iPP-1)=T%

LET PF=21

LET PP=PP

IF PR<(=PB THEN GOTO 1224
LET PB=PB#

IF pPB>=2 THEN GOTO 12@2
RETURN

Integer rippie sort.

1309
1381
13a2

REM INTEGER RIPPLE SORT
LET PB=N

LET PF-B

1383 LET PP=2

1384 IF K3 (PP-1) <=K$IPF) THEN GO
TO 1G@es

LET T3=Kz$ (PP

LEY KSKPP)—K$(PP b e

? LET K$i{FP-1:=T3%$

LET PF=PP

LET PP=PP+1

IF PP<=PB THEN GDTO 1384
LET PB=PF-1

IF PBy=2 THEN 6QTQ 13682
RETURNM

Shaker sort.

SHAKER SORT
PT=2

L PT

4, S I~ KS\PP 1)<-K$(PP THEN GO
TGO 1421@

1 LET T3=K${PP)
LET KS(P )‘K&(PP‘l)
LET (PP— I =T%

LET PF

LET +1

IF PP(—PB THEH G0TO 1:85
LET PB=PF

1 IF _PB<PT TH‘N SOTC 1423
1414 LET Fp=PR
1415 Ig K3 (PP-1) :=K3 (PP} THEN GO

To 14
Tg=K$ (PP}

K3 (PPl =Kg (PP-1)

KEI{PP-1) =T%

BE=FP

PP=PP-1
14231 IF PP)*PT THEN GOTO 1415
185 el
> =PT THEN GO
1424 RETURN TO 1404

|

(16) repeat  (17) if K$ (PP—1) > K$(PP)
then - (18) T$: = K$(PP)
(19) K$(PP): = K$(PP-1)
(20) Kﬁ(PP—n: =T$
_ (21) PE: = PP
i 22) PP: =PP-1 |
until PP < PT l
[

PT: = PF+1

| (23)
until PB < PT

{
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{continued from page 120)

PF=0 then its effect is PB:-1. PB

becomes less than 2, so the condition PB <

2 holds and another pass is not started.
The same simple example as before will

illustrate the difference in the working of

the changed algorithm. Each pass takes

place as follows:

First pass

A v h v=hA v=hA v v=A oA vh
1 8§ O R T K E Y S
-y -y A A 4 Sy

Second pass

- oA A v-h A vh A

1 O R S K E T S Y
Y =y —y

Third pass

= A vhA A *=h A
Il 0 R K E 8§ § T Y
A A — 4

Fourth pass

o v=h v=h A vh
I 0O K E R S8 s T Y
—y -y

Fifth pass

v v=h vh A
] K E O R S8 § T Y
-y

Sixth pass
i e eh

I E K O R S8 § T Y
-y

Seventh pass

-k =i
E 1 K O R s 8§ T Y

No exchanges were made in the seventh
pass and so the list must now be in order; in
terms of the algorithm PB= — 1. The total
number of comparisons is 35 and the total
number of exchanges is 14.

In this example the revised algorithm has
detected that an eighth pass would be
superfluous and so saved itself from
making an unnecessary comparison. The
change has therefore increased the
efficiency of the method by reducing to the
minimum the number of comparisons. If
given an ordered list of keys, this method
will run through them once and then stop,
having made N-—1 comparisons. The
maximum number of comparisons remains
N*(N — 1)/2. The minimum and maximum
numbers of exchanges remain the same, 0
and N *(N - 1)/2 respectively.

In the general case, rather than the best
case of the ordered list or the worst case of
the reversed list, some reduction in the
number of comparisons almost always
results. Yet the method is still not as ef-
ficient as it could be. Suppose that
somewhere in the middle of the process a
pass has just been completed somewhere
near-the bottom of the list during which the
last exchange took place somewhere near
the top of the list. An exchange having
occurred, another pass commences to run
from the top of the list down to the element
which was the last but one in the previous
pass. Since the last exchange occurred
somewhere near the top of the list, all the
elements from then on must have been in
order, and the comparisons made by the
new pass after the element at which the last
exchange took place are unnecessary.

By making the flag introduced in the last
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method an integer variable rather than a
logical one it can be used to record the
position at which an exchange takes place.
So at the end of a pass the flag will hold the
position at which the last exchange
occurred. The algorithm in figure 3 dem-
onstrates this new use. The variables are as
before except that PF now takes integer
values other than 0 and 1.

Using the previous example, the working
of the new algorithm can be illustrated as
follows:

First pass

=i o=h v-hA e-h A oA v-hA A

1 §$ 0O R T K E Y S
-y -y -y -y

Second pass

=i v=h v-A A *h A vh
I O R S K E T S Y
Y ey A\ = 4

Third pass

oA o= v=hA A v »h
! 0 R K E S S T Y
—y -y

Fourth pass

o w=h A

1 O K E R S S T Y
Y -y

Fifth pass

=i i

1 K E o) R S S T Y
-y

Sixth pass

I E K O R S S T Y
-y

In the sixth pass the last exchange was
between positions two and one — in terms
of the algorithm PB=1 — and so the list
must now be in order. The total number of
comparisons is 27 and the total number of
exchanges is 14. The revised algorithm does
not embark on an unnecessary seventh
pass, and has thereby saved two
comparisons. It also saves two unnecessary
comparisons on each of the fourth, fifth
and sixth passes. The efficiency of the
method is therefore increased by the
change.

At first sight there appears to have been
no improvement in efficiency: the
minimum and maximum numbers of
comparisons remain unchanged at N-—1
and N*(N-—1)/2 respectively, and the
same goes for the minimum and maxi-
mum number of exchanges at 0 and
N#*(N—1)/2 respectively. In the general
case, however, a good reduction in the
number of comparisons does follow from
the change.

Yet there is still room for further
improvement. Suppose you have a list of
keys which are all in order except that the
heaviest key is at the top end. The method
will sort this list in one pass, during which
the offending key will sink from the top to
the bottom. So far, so good.

Now suppose you have a list of keys
which are all in order except that the lightest
key is at the bottom end. After one pass the
method will have moved the offending key
up by one element, and so to move the key
to the top requires almost as many passes as
there are keys. If passes ran not from top to
bottom but from bottom to top the first

case would need many passes and the

second only one. Rather than scanning in

one direction only each time, the direction
of scan can be alternated so that each pass
consists of a scan in one direction followed,
if necessary, by a scan in the other. This
method is known as the shaker sort.

Figure 4 gives an algorithm for the shaker
sort. There is one new variable:

PT — pass top, indicating the element at
which the current upward-running scan is
to stop, complementary to PB
Steps 5 to 13 are the old downward scan;

steps 15 through 23 are the new upward

scan. Step 14 prevents the upward scan
taking place if the downward scan has
found that the list has been sorted. The
effect of the process is to cause sorted heavy
keys to accumulate in the bottom end of the
list and sorted light keys to accumulate in
the top. The sort is complete when the sets
of sorted keys in the ends meet in the middle

— that is, when PB and PT have crossed.
Using 4~ to represent comparisons in

the upward scan the shaker sort acts on the

previous example as follows:

First pass

= o=h v-h *A A A A A
1 S 0 R T K E Y S

-y - -y -~y
Second pass
My My M~ M L~ e~ e~
I 0 R S K E T S Y
T Y Y ey -y
Third pass
=i = w=h A v A
E | (o] R S K S T Y
-~y
Fourth pass
V o B o B
E I 0 R K S S T Y
-y -y
Fifth pass
-4
E 1 K (o] R S S T Y

At the end of the fifth pass PB is less than
PT, so the list is now in order. The total
number of comparisons is 25 and the total
number of exchanged is 14. In this instance
the algorithm has reduced the number of
comparisons by two.

The minimum and maximum number
of comparisons and exchanges are un-
changed by the new method: N—1 and
N#%(N—1)/2 for comparisons; 0 and
N#*(N—-1)/2 for exchanges. In the
general case an appreciable reduction in
the number of comparisons is usually
achieved, though a possibility of unneces-
sary comparisons occurring still remains.

Suppose that during an upward scan a
light key is picked up, which comes to rest
towards the top of the sorted sequence of
keys which has grown at the top end of the
list, so that there is a number of sorted keys
below it. The next downward scan now
starts from the element below the new
arrival, running down through the sorted
sequence below it and making comparisons
which are unnecessary. A better place to
start the downward scan would have been at
the bottom of the sorted sequence, and the
same applies to the complementary
situation at the other end.
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Drive down disc d

DENSEI RD 5133

13 MB STORAGE

40 TK SS

CANON MDD 6106

rive prices!

CANON

MDD 220

IMB STORAGE

CANON MDD 5;" SLIM FLOPPY DISC DRIVES STD. INTERFACE

MODEL NAKED DRIVE SINGLEBOXED DUAL BOXED
&PSU &PSU
6106 (40 TK SS 250K) £139 £169 £329
6108 (40 TK DS 500K) £169 £199 £389
*120 (80 TK SS 500K) £189 £219 £429
*220 (80 TK DS 1000K) £229 £259 £500

"HARDWARE/SOFTWARE SELECTABLE TO RUN IN 40 TK OR 80 TK MODE

WITH LED MODE SELECT DISPLAY

APPLE™ COMPATIBLE SLIM BOXED DRIVE
MODEL
AB106 (40 TK SS 250K)

ALL CANON DRIVES CARRY A 12 MONTH WARRANTY!
CDC 51" FLOPPY DISC DRIVES PRICES FROM:
SHUGART SA800 (8" SS) FLOPPY DISC DRIVE
SHUGART SA850 (8" DS) FLOPPY DISC DRIVE

TANDON TM848-1 (8" SS SLIM) FLOPPY DISC DRIVE
TANDON TM848-2 (8" DS SLIM) FLOPPY DISC DRIVE

The | Auto

SINGLEDRIVE  DUAL DRIVE
£180 £360

£119
£319

£349
£399

THE AUTOWORD EXECUTIVE RANGE OF DUAL 5" and 8" BOXED
DRIVES. TOP QUALITY UNITS. ALSO AVAILABLE WITH OWN LOGO
AND COLOURS. PRICES FROM:

£419

HAVE YOUR FLOPPIES FLOPPED? AUTOWORD LEAD THE FIELD IN
ACROSS THE RANGE DISC DRIVE REPAIR. COMPETITIVE PRICES ON

APPLICATION.

53" WINCHESTER HARD DISC UNITS.
THE DENSEI HARD DISC (6.7M/13M) CONFIGURED TO RUN ON:
*“TRS80 1™ *APPLEI™ +*IBM P.C.™™

MODEL
RD 5067 (6.7M)

RD 5133 (13.3M)

PRICE  TRS 80 lIVAPPLE Il

£1195 With case, power
supply, host adaptor,

£1350  disk controller and
software patches

ALL PRICES ARE EXCLUSIVE OF VAT

IBM PC

To fit existing
systemn with host
adaptor and
software patches

is spreading!

AutoWord Services Ltd. 164 St. Pauls Avenue Slough Berks SL2 5ER Telephone: (0753) 78424/79599
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MONKEYNUT
MYSTERY

by Peter van der Linden

“ hat?” roared the irate voice
at Mike Multics the operations

feet. ‘“Here I am negotiating bonus
monkeynut sacks for my DP staff, and you
come in whining about disc drives going
down.” The office door, sprawlingly
labelled T Watson, DP Manager, was
quivering under the outburst almost in
sympathy with the operations manager
within. ‘‘And stop shuffling your feet.”

The little operations manager stilled his
feet and tried again. ‘I wouldn’t normally
bother you, Mr Watson. It’s just that
George Fore, my night-shift operator, was
underneath the disc drive when it went
down. It fell on him. He’s been squashed
as flat as day-old beer. He’s as dead as a
dodo. Mind you, the drive looks OK —
we’ll soon wipe the stickiness off it and
have it back in service. Er, will that be
all?’’ Multics finished hopefully.

atson rolled his eyes in frus-

tration. For the umpteenth time he
wondered why he had ever accepted the
job of DP manager with Mighty Marvin’s
Marvellous Monkeynuts Ltd. After all,
4M, as it was known in the trade, had quite
areputation for employing, well, nutty DP
staff. Watson inwardly wished he had
followed his grandfather and father into
the family business, selling Itty-Bitty
Machines from a stall in the Saturday
market. Outwardly, he stifled his im-
mediate urge to fire the operations
manager, and reached for the telephone
instead.

wo hours later the last worldly
remains of George, the squashed
operator, has been neatly scooped up and
decanted into jam jars. Watson turned
round to find a rotund individual with a
tatty ginger beard surveying him coolly.
“My card,’’ said the stranger, presen-
ting it with a grandiose flourish. ‘“The
agency sent me. I believe I may be of some
assistance to you.”’
Watson took the proffered item and ex-
amined the finely engraved script. It read:
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manager, who was nervously shuffling his

‘““A P L Byteswap, Computer Consultant.
Bugs located.”” Watson idly turned it over,
and noticed that the reverse was also
engraved: ‘““A P L Byteswap, Private
Detective. Locations bugged.”’

The DPM made a quick decision.
““Alright,”” he said, ‘“‘Find out what hap-
pened, and I’ll pay agency rates plus two
sacks of monkeynuts.”’

““Done’’ agreed Byteswap, who would
have been willing to settle for the agency
rate plus one sack.

“Will you want to examine the

body?’’ enquired Watson, in-
dicating a row of jam jars containing what
appeared to be cranberry sauce. Byteswap
declined with a fastidious grimace, but
asked to interview the finder. Multics was
escorted into the room between two burly
data prep supervisors.

“Did George Fore have any enemies?”’
queried Byteswap.

Multics was plainly annoyed. ‘‘What
does it matter if he did? He was found
locked in the machine room, with the only
key in the door on his side. We had to
break the door down to get in before we
even knew what all the noise was.”’

Byteswap frowned. It was goingto be a
long investigation, till teatime at least and
perhaps the best part of tomorrow morn-
ing as well. There was only one possible
way of speeding up the inquiry and getting
all those monkeynuts in time for the
weekend: Byteswap would consult the Pre-
antipenultimate One.

he PO was an artifically in-
telligent program which could only be
run from a smart Japanese terminal. The
unusual name stemmed from the time it
had proved Fermat’s fourth-to-last
theorem. It was at least 57th generation
by now, as Byteswap had been
working on it haphazardly
for several years.
It had started life as
a combined syntax
editor

and pattern matcher, but Byteswap had
elegantly bootstrapped it up. He had
incorporated more and more features in
each version, until it had evolved into a
general-purpose problem solver. It used to
spend a lot of time upgrading itself, until
eventually it became bored.

Nowadays its only fault seemed to be a
distressing, atavistic tendency to lisp. If
Pappy, as Byteswap lovingly referred to it,
was disposed to talk to him, he would sure-
ly soon have the answer to the mystery.

““Cherchez la femme,’”’ lisped Pappy
tendentiously. ‘‘Honi soit qui mal vy
pense,”’ and obstinately refused to discuss
the matter further until Byteswap installed
an extra megabyte of memory. Byteswap’s
knowledge of foreign languages was small,
but he followed his interpretation of
Pappy’s advice and collected six slaps on
the face, four telephone numbers and
some interesting information. The last
came from Miss Lovelace, a statuesque
brunette who was the chief programmer at
4M.

‘ ike Multics killed George,’’ Miss
Lovelace confided in breathless
tones. ‘“‘George and Mike were rivals for
my affections. I knew one of them would
kill the other sooner or later. Men do that
over me, you know. I suppose Mike will go
to prison, and poor Goerge is no more.
Who will look after me now?>’
Miss Lovelace poignantly
leaned towards Byteswap,
fluttering her soft
eyelashes. Byteswap
turned




three shades of red, coughed nervously and
suddenly remembered an urgent appoint-
ment elsewhere. Things were getting out of
hand, he decided.

Byteswap drove straight to the Watsons’
market stall. **Another insoluble case?”’
old Mr Watson jeered, as they strapped the
memory boards on to the back of
Byteswap's motorcycle. At home,
Byteswap speedily installed the memory
upgrade and powered up the system.

P appy came straight to the
point. ““‘It’s quite thimple'’ the oracle
rumbled. “‘“Miss Lovelace killed George
Fore. She did it out of hatred of the
operations. department, caused by too
many late-night call outs.”

Byteswap listened avidly as the machine
thundered on.

*“The modus operandi was also thimple.
Lovelace wrote a two-stage program, to
drive the disc which crushed George. The
first stage merely set the disc-status light
on and called for operator attention.
When the luckless operator came over and
pressed the reset button, it triggered the
second part of her program. It repeatedly
accessed the outer track of the highest disc
at a furious pace.

*‘Lovelace had previously loosened the
disc fastenings, and after a second or two
the tremendous pounding of the disc head
destabilised the entire unit. It
toppled forward and made
cranberry sauce out of poor
George Fore.”

Incredulous,
Byteswap inquired
how Pappy had
reached this
solution.

“‘Bah! Xyzzy! Thimple! I asked the 4M
mainframe,”” was the scornful reply.
“And I’'ve already shopped Lovelace
direct to the Police National Computer,
Interpol, Fore Meade, and GCHQ
Cheltenham. The criminal! That disc unit

could have been permanently damaged.”’

Byteswap roared back to 4M to
claim his coveted monkeynuts. As he
arrived Miss Lovelace was being ushered
into a police van. She was fluttering her
eyelashes at the sergeant, and Byteswap
faintly overheard her plaintively asking
him who would look after her now.

[nside the 4M factory Watson welcomed
Byteswap into his office, where the tubby
detective outlined the whole incredible
story. The grateful DPM immediately
tossed Byteswap the promised monkeynut
bags and promised to cancel night-shift
operations and programmer call outs
immediately.

“l imagine this must have been the
trickiest case you've ever solved?”’
Watson suggested.

Byteswap chuckled
reprovingly, ‘‘No,
no,”” he contradicted,
mentally suppressil 2

Pappy’s role. “‘That distinction belongs to
the events surrounding the tragic demise of
old Professor ‘‘Pop’’ Stacks, who choked
to death on a fission chip. Nobody knew the
cause of death until I discovered that Stacks
had been nibbling a 64K RAM chip.”’

““Great heavens!”’ exclaimed Watson.
“What a tragedy.” “I’ll say,” agreed
Byteswap. ‘64K RAM chips were scarcer
than hen’s teeth at the time.”’

“But how did you ever establish the
cause of Stacks’ death?’’ persevered the
DPM.

Byteswap smiled inscrutably.
“Alimentary, my dear
Watson,"" he replied
and popped another
marvellous monkeynut
into his
mouth.

a
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ped by

BBC sounds

THE BBC MICRO has an exceptionally
powerful noise-generation facility. Three
tone generators, a white-noise source and
the Envelope command together make for a
system that can do almost anything from
providing laser zaps to playing Wagner as a
three-part harmony. But to make even one
channel produce a complex sound involves
setting up no less than 18 parameters — 14
for Envelope and four for the Sound —
many of which interact in subtle ways.

This program makes the sound
commands easier to understand by allowing
you to change one or more parameters and
listen to its effect immediately, without
having to type in all the others at the same
time. That in itself is useful, but the
program makes life even easier by drawing
the pitch and amplitude envelopes on the
screen for you. You can change a
parameter, see immediately how it should
alter the sound, adjust it if that is not
correct and listen to the result whenever y.u
like.

The program splits the screen into two
parts. The lower third shows the Envelope
and Sound statements with all their
parameters. The top of the screen is taken
up by a graphics display of the pitch and
amplitude envelopes generated by those
statements. The graphs only show the first
five seconds of any sound; for the program
to fit into a 32K machine, no room is

David Peckett’s program

makes learning to use the

BBC Envelope and Sound
commands easier.

Table 1. Main program areas.

Lines 140-250 format the screen.

Lines 260-370 define the system variables

Lines 50-680 are the heart of program,
selecting the next operation to be
performed,

Lines 700-790 perform cursor control
Lines 1070-1420 scan the keyboard, read
in a number, keeping it in the correct
space, and check it for validity. If it is

correct the sytem is updated,
otherwise the old value is retained.
Lines 1450-1480 make the noise.
Lines 1640-2220 draw the amplitude
envelope.
Lines 1760-1870 draw the attack phase.
Lines 1900-2000 draw the decay phase if

needed. .
Lines 2030-2110 draw the sustain phase,
if needed.
Lines 2140-2220 draw the release phase,
if anything left.
Lines 2250-2790 draw the pitch envelope.
Lines 2330-2370 handle pitch autorepeat.
Lines 2600-2710 handle the case of the
pitch trying to go past 0 or 255 and
wrap it round as necessary.

available to make it adjust the time scale
automatically. In practice, five seconds is
plenty long enough to see and hear how a
sound behaves.

The graphs are scaled vertically from 0 to
255, and the two envelopes appear on the
same axes; the BBC Micro defines
frequencies as being from 0 to 255 and
amplitudes from 0 to 126. To make it easy
to tell the two graphs apart, the pitch
envelope is drawn in red and that for the
amplitude in yellow; against a cyan
background colour both are perfectly clear
in colour and in monochrome.

The program cannot actually control all
18 of the parameters in the Envelope and
Sound statements. Since it automatically
sets up Envelope 1 and uses Sound channel
1 to make the noise, there is no point in
altering these three parameters, which do
not alter the sound anyway. Any of the
remaining 15 may be altered independently
of each other by using the Left and Right
Arrow keys to position the cursor and
typing in the desired value. All the values
are checked and the program will prevent
you setting any value out of range.

The program can be instructed to update
the graphs automatically every time you
alter a parameter or — shades of VisiCalc
— only when you wish to. The mode
selected is displayed by a H for Hold, or I
for Immediate in the top right of the

BBC sound demonstration program.
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graphics screen. The noise can be generated
at any time by pressing the space bar.

The program contains Rems to show its
main features but since it is a tight fit in 32K
some further notes are needed to elaborate
on its opeation. Table 2 shows the main
variables in the program. In the program
itself global variables have names starting
with capital letters, while local variables
start with lower case. The main areas of the
program are as shown in table 1, which
appears opposite.

At the start of the program ProcInit sets
up the screen to separate the graphics and
text windows and fills the arrays which
control the input and positioning of the
parameters shown at the bottom of the
screen. It also sets the Hold flag to show that
the graphics area should only be updated at
the operator’s request and not when each
parameter is altered.

ProcMain is the heart of the program,
reading the keyboard to see what to do next
and selecting the appropriate function
procedures to do it. It offers the following
basic choices:

Position the cursor by way of the Left and

Right Arrow keys.

~ Set the selected parameter directly to zero,

or enter any desired value into it.

Make the sound.

Stop a sound which may be running on too
long.

Set the Hold mode so that the graphs are
only updated when U is pressed — this
is useful if you wish to alter several
parameters in one go.

Select the Immediate mode to change the
graphs every time that a parameter is
altered. In this mode the U key does
nothing.

Finally, to exit the program press Q for
Quit.

Numbers are input via ProcNumber,
which only takes note of the numeric keys
< and —ifitisthe first character. Itallowsa
maximum of four characters to be entered,
since this is the size of the parameter fields in
the displayed Envelope and Sound

XPm(18)

Xpix
Ypix
Xstep
X1, Y1
Xa, Ya

Xrel, Yrel

Table 2. Main program variables.

Pm(18) array holding the
current value of each
Envelope and Sound
parameter

x-position of each
parameter in text
window

y-position of each
parameter in text
window

maximum and minimum
permitted values of
each parameter

array showing the order
in which the cursor
should address the
displayed parameters
flag used to control the
effects of unusual
amplitude-control
parameters

the number of the
parameter to which the
cursor is pointing *

the total duration of the
note, defined in screen
co-ordinates

flag for graphics
updates

YPm(18)
PmSize(1,18)

Sequence (19)

AmpOK

CurPm

Durn

Hold

1% general-purpose counter
Key

ASCII value of the last
key pressed
N$ string representation of
an input number

PtchOK flag used to control
effect of zero length
PN1-PN3

number of x-co-ordinate
steps per 0.01s, :
number of y-co-ordinate
steps per y-axis unit
number of x-co-ordinate
‘steps per time unit

last position of graphics
cursor

graphics start position
for each line when
drawing pitch envelope
relative graphics cursor
movement

Noise generation =———

statements and is terminated by pressing the
Return key. If a number outside the possible
range for that parameter is input, it is
ignored and the original value is retained
and redisplayed.

Nearly half of the program is concerned
with actually drawing the graphs, a
procedure which starts simply with
ProcGraphs calling ProcErase to clear the
screen. ProcAmpl then draws the
amplitude envelope, at the same time
setting up the variables Xstep and Durn for
later use when the frequency envelope is
drawn. It is particularly important to
calculate the sound’s duration before
drawing the frequency envelope since the
release phase of the sound will often extend
the duration beyond that defined by the
fourth parameter, D, of the Sound
command.

Each of the four phases of the amplitude
envelope is drawn by its own procedure,
consisting mainly of complex If-Then-Else
statements. This construction is forced on
the program by the many different
possibilities generated by the complex
nature of the Envelope statement. For
instance, what if the sustain phase tries
to take the amplitude below zero?
Alternatively, what if the change of
amplitude per step in the decay phase, AD,
tries to take the amplitude in the opposite
direction to the desired target level, ALD?

The Users’ Guide does not explain at all
clearly what happens in some of these more
complex cases; the program is the end result
of alot of trial and error as to what actually
goes on. For instance, if AD is going in the
opposite direction to ALD, the sound’s
amplitude jumps straight to ALD and does
not ramp to it.

Once it has drawn the amplitude
envelope, the program can go on to draw
the pitch envelope, since it now knows
exactly how long the sound is to last. The
core of this part of the program is at lines

(continued on page 129)
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At long last! A truly sophisticated 80 column card is now available for your Apple
computer. Digitek provides you with an outstanding word processing capability
as well as graphics/text display applications.
The truth 1s, the Screenmaster 80 is not just another 80 column card,
its many built-in features convert your Apple into a truly versatile computer.
Once installed there is no need for removal to operate the Apple normally,
neither does it suffer from heat problems (common to many other column
cards), as it functions with low power consumption
Other features include: Upper and lower case characters, natural type-
writer-iike "shift” and ‘shift-lock’, fast program editing, and 8 operating
modes under keyboard control. It also supports Applesoft commands,
Hi-Res and Lo-Res commands, has 3 scrolling speeds, split screen,
and six cursor modes, to name but a few.
It is alse compatible with all Apple languages and operates with
software programs such as Applewriter Il and Visicalc.
To really show off the Screenmaster 80 we provide you with
a demonstration and utilities disk.
& If you are really into Apples the Screenmaster 80, used in
conjunction with Digitek’s Super Printmaster Ill and Ram-
Master cards will provide you with the ultimate capability
of printing, buffering, and memory management

Digitek (International) Limited, 37c West Street, Horsham, West Sussex RHIZ 1PF, England. Tel: 0403 G6550/66581
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(continued from page 127)

2330 to 2370, which cycle repeatedly
through the three pitch segments allowed by
the Envelope syntax. Normally a sound will
autorepeat its pitch envelope until its time
runs out, but the program also checks the
setting of bit 7 of the T parameter, held in
Pm(2). If it is set, it disables the autorepeat.
The envelope then cycles just once and the
note stays constant at the final value if
reached.

Autorepeating also ends if pitch
durations PN1, PN2 or PN3 are zero. If so,
the pitch of the generated noise simply
advances by the value defined in the
associated PIn at each time step. This is also
not explained in the Users’ Guide, but it
gives a way of generating a note which is
continually cycling its pitch. The zero PNn
also overrides any autorepeat selection
defined by bit 7 of the T parameter.

The changing frequency of each step in
the pitch envelope is drawn by ProcPline,
which in turn calls on ProcPZigZag and
ProcPstrt to actually put the lines on the
screen, ProcPZigZag takes care of the case
where the pitch at the end of a given section
wants to go below zero or above 255. In
these cases, the actual pitch jumps from 0 to
255 or from 255 to 0 as it crosses the edge;
the program must spot these jumps and
draw appropriate lines. In the easy case of
the pitch staying between 0 and 255
ProcPstrt simply draws a straight line.

Once you have entered the program, you
will see a display of the starting Envelope

and Sound parameters, most of which are
zero, and a blank graphics screen with only
the axes marked. You can enter data into
any alterable parameter simply by
positioning the cursor on it, using the Left
and Right Arrow keys, and starting to type
in the number, starting witha — sign or any
digit. You may delete as normal and, when
you are ready, press Return.

If the number you have entered is outside
the permitted range of that parameter — see
page 182 and 185 in the Users’ Guides — the
computer will beep and the original value
will be restored. To set a value to zero,
simply press Return when you position the
cursor. Once each number has been
correctly entered the cursor automatically
moves on to the next alterable parameter.

If the system is in the Immediate Update
mode, shown by an I at the top right corner
of the screen, the graphs will be revised
every time that you change a parameter. In
Hold mode, when an H is on the screen, the
update will not take place until you press U;
whenever the program starts up it is
automatically set to Hold. To select Hold,
press H; Immediate is chosen by pressing
the I key.

The note you have defined may be
sounded at any time by pressing the space
bar; to stop it press S. You can repeat the
note as often as you like. Pressing Q will exit
the program, while no other key has any
effect.

Although the program accurately

displays the pitch and amplitude envelopes

Noise generation=———

it has certain limitations. When it is first |

run, all the parameters are zeroed. You
should put sensible values into them before
you try to draw the graphs, otherwise there
is a remote chance of a divide-by-zero error.
Although error trapping is fairly thorough,
there simply was not room to put full checks
for every possible mistake into the
program, but once you are past the start
you will not have any problems from this
area. Once running, the program will accept
any legal value of any alterable parameter,
even though some give unexpected results.

Secondly, the program draws each
element of the two envelopes as a straight
line, whereas the BBC Micro actually
produces staircase changes of pitch and
amplitude. With large values of the T
parameter you can actually hear the
individual steps, although the changes
normally sound like the smooth lines drawn
by the program and shown everywhere in
the Users” Guide This slight simplification
was chosen simply to ensure that the
program drew the graphs quickly;
originally it drew steps, but was very slow
for small values of T.

Finally, the program only draws the first
five seconds of any note, although it sounds
the full duration. This is a compromise
chosen to fit the program into 32K while
retaining Mode 1 graphics to give
acceptable resolution. In practical terms,
none of these limitations has much effect on
the program, which is easy to use and gives
an excellent idea of what is happening. |

your Apple blossom

More data storage, increased program capability
plug-in Ram-Masters 16K, 64K, 128K, which use the latest low power D-Ram chips

These Ramcards not only add extra memory to your Apple’s standard 48K, but also
make more efficient use of its existing memory by providing you with the advantage of

- with Digitek’s new range of

loading alternative languages such as Pascal or Fortran, Memory management and Data
Buffering for off-line printing (when used in conunction with the new Super Printmaster i)

We also ensure you are informed which memory sub-banks are in use by equipping |

thern with bank switching LED ‘status’ indicators along the top of the board where they
are easy o view. We've also made installation simple

To shpw you graphically the enormous capability of the Ram-Master range, every 64K ‘
and 128K Rarmcard will have a demonstration program and a number of utility

programs on disk, giving you versatility which
no other Ramcard can provide

7 = = e - -

Visicale expand pre-bool disk and CP/M, B Piease send me | enclose my cheque

Horsham, Sussex, RH12 1PP

Pascal Disk Emulators are available I Screenmaster 80 €185 [ | forf —_____ Payable to
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Space Raiders

FOR RAIDERS read invaders — this is a
standard implementation of the popular
pub/arcade game. In the Sinclair version
from Psion, 55 aliens gradually work their
way down the screen while you defend
Earth.

The aliens come in five ranks and you
have three bases to hide behind. There is
also a mother ship moving slowly
backwards and forwards at the top of the
screen, which you can hit for a bonus.

There are three major problems with
this game. The first is a limitation of the
Spectrum’s design — you have to move
your blaster backwards and forwards with
the Z and X keys, and use the space bar
to fire. The game would be much more
fun to play using a joystick, and it seems
strange that such a play-orientated micro
does not have a joystick port.

The second problem is the sound, which
is so feeble as to be hard to hear. Again it
is a shame the Spectrum does not have
more versatile sound facilities.

The third problem could be due to the
nature of the machine or the program.
The game runs incredibly slowly. Psion
could have called the game Water
Invaders, converting the aliens into jelly
fish and the blaster into a minature crab
— it would be more in line with the feel of
the game.

Specification

Type: arcade game with barely audible
sound

System: 16K or 48K Spectrum

Manufacturer: Psion for Sinclair

Price: £4.95

Rating: 6/20

VTR R VI R Y

Spectral Invaders

BUG-BYTE’S VERSION of Space Invaders is
very similar to Psion’s, as you would
expect — though I cannot see anything
particularly Spectral about the Bug-Byte
aliens. The main advantage of the
Spectral version is that it can be played by
one or two players, the screen holding
both scores. Unfortunately, you are asked
to enter 1 or 2 for the number of players
at the start of every game.

The Bug-Byte version also has five rows
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Spectrum

Jack Schofield tests six cassettes.

of 11 aliens, but in this case each row is a
different colour. The animation of the
aliens is more imaginative and they move
in a more alien invader fashion. You have
four bases to hide behind instead of three,
although the Bug-Byte aliens demolish
them rather more quickly than the Psion
ones.

Blaster movement is controlled not with
Z and X but with the Caps Shift and Z
keys, the space bar again being used to
fire. In both games the music is equally
feeble. The Bug-Byte version has slightly
better animation, but is rather more
difficult to play. This is mainly because it
is hard to see the alien bullets coming at
you, which makes it hard to dodge them
effectively.

The game is probaby adequate if you
just want to have a version of Space
Invaders to play at home but, frankly,
playing it is not exactly gripping;

Specification:

Type: arcade game with colour and barely
audible sound

Format: cassette tape

System: 16K or 48K Spectrum

Manufacturer: Bug-Byte Software, 98-100
The Albany, Old Hall Street, Liverpool L3
9EP

Price: £5

Rating: 7/20

Chess

ON LOADING, Psion’s chess program
displays an attractive blue screen with a
black and yellow chess board. Numbers
and letters are provided on all four sides
for entering the moves in algebraic
notation.

First you are given a choice of playing
or setting up a particular position, then
you choose white or black, then the level
of play, from 0 to 9. You enter moves in
the normal way, and the computer
displays them during the game in columns
labelled You and Me, showing up to 14
moves at a time. The computer gives a
tiny beep on making a move.

Chess, or Master Chess as it says on the
screen, plays a very good game even at
level 3. It should challenge the vast
majority of chess players — unless my
own game has declined more than I
thought.

The instructions are brief but to the
point. The program offers a good range
of facilities, including recommended
moves which are suggested on request.

You can change the level of play, save
the current game to cassette for reloading
later or copy the complete screen to a
printer. You can also use the cursor
controls to set up a particular position.
All round Psion has produced a good
chess-playing game.

Specification:

Type: board game

Format: cassette tape

System: 48K Spectrum
Manufacturer: Psion for Sinclair
Price: £7.95

Rating: 15/20

The Chess Player

NOT WITHSTANDING the curious robot on
the cassette cover this is a straightforward
chess game. Quicksilva has dressed it up
with a hysterical introduction: ‘“The earth
hung in the void, turning on its’ (sic) axis
basking in the sun. Thus far in its’ life the
earth had suffered no major
discomforts,” etc., etc. Anyway The
Chess Player has produced a board from
Dimension X and you are playing for the
future of the Earth.

Unfortunately, the mass of words on
the cassette label leave no room for simple
instructions, such as how to operate the
game. When questions appear on the
screen, there is no guide as to how to
answer them — although reasonably
intelligent guesses such as P for play seem
to work OK. When it asks for the level of
play it gives no guidance to whether high
numbers are better or worse or just how
many levels there are, though it says on
the cassette label there are six.

I tried level 1 to be told in large letters:
‘‘Ha Ha! You’ve no chance!”’

You do not always get the same message
on the same level. On another game on
level 1 I was told ‘“This will be a tough
match.”

Later, in a straightforward Ruy Lopez,
it responded to 3.B-N35 with ““That was a
good move”’. Fortunately it does not
exclaim ‘““Well that was really dumb!”” if
you throw your queen away.

The board appears against a black
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background. The “‘black’ squares are
blue, and the ‘‘white’’ pieces are red.
Though the graphics are quite attractive it
is very difficult to see black pieces against
blue squares, which gives the machine
something of an unfair advantage.

The Chess Player displays only two
moves on the board at once, and the total
number of moves played. In other
respects it is quite similar to Psion’s
Chess.

On level 1 The Chess Player plays very
quickly at a passable but hardly inspired
level. On level 6 I gave it 10 minutes to
make its second move before abandoning
the game. On level 3 most people will find
a good compromise between the rate of
play and the degree of difficulty.

It is not easy to say whether The Chess
Player plays better than the Psion
offering. Certainly it seems to have a
slightly better grasp of strategy but this
might be an illusion inspired by the fact
that the Psion’s Chess plays a more active
and vigorous game. Perhaps the
Quicksilva game seems more subtle.

In terms of screen presentation and
convenience of use and number of
features the Psion version scores. The
worst thing about the Quicksilva game is
the poor legibility of the board. For this
reason I cannot rate it quite as highly, but
it would undoubtedly keep the keen chess
player amused.

Specification

Type: board game

Format: cassette tape

System: 48K Spectrum

Manufacturer: Quicksilva Limited, 92
Northam Road, Southampton SO2 0PB

Price: £6.95

Rating: 13/20

CHESS' PLAYER

MY MOUVE
E?-F6&
YOUR MOVE

(=]
7
1=
=]

Hungry Horace

HUNGRY HORACE is an extremely silly
game which is somewhat similar to
Pacman. You are a small fat body with
two black legs, and Horace is a goggle-
eyed head.

The game is played in a simple maze
where your task is to go round and gobble
up asterisks while avoiding Horace. When
he catches you he eats you. All the mazes
have traps, and they also have exits: when
you take an exit the screen clears and you
appear in another maze. As in Pacman
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you sometimes get the chance to eat items
of fruit. You turn into a hideous ghost-
like face and can eat Horace, just for a
change.

The board is large in area but not in
complexity, being based on a 10-by-six
grid. You get a different view of Horace
according to the direction he is heading. If
he is going sideways, you get a sideways
view; if he’s going towards the bottom of
the screen you see him full-face; if he’s
going up the screen you see the back of
his head.

The sounds are a little better than
average for Spectrum software, though
that is not saying a great deal. The main
problem with Horace is learning the keys.
The game uses 1 for up and A for down,
and the I and P keys for left and right. It
is not a particularly satisfactory choice.

The best thing about Hungry Horace is
that the action is fast, which makes it
challenging. Though patently ridiculous,
Hungry Horace is fun to play.

Specification

Type: arcade-type game with colour and
sound

Format: cassette tape

System: 16K or 48K Spectrum

Manufacturer: Psion with Melbourne
House for Sinclair

Price: £5.95

Rating: 14/20

Penetrator

THE BLURB for Penetrator describes it as
“‘the fastest and most exciting game for
your 48K Spectrum”’. Not having played
all of them I cannot guarantee the truth of
this claim but it is certainly one of the
most challenging, and few games for any
microcomputer offer as many user
facilities.

Penetrator is a Scramble-type game
where you must fly your fighter through a
complicated series of landscapes and
caverns while either shooting, bombing or
dodging the numerous rockets that are
trying to destroy you. The eventual aim is
to survive all four defence rings and to
blow up an illegal cache of neutron
bombs.

The game requires a great deal of
practice to play well, but fortunately —
and, I believe, uniquely — Penetrator is
equipped with extremely good learning
facilities. For a start it will quite happily

play a demonstration game, and there is
no better way of finding out what a game
is all about.

If you press T you move into a training
mode. Here you are allowed an unlimited
supply of fighters, which you will
certainly need to master each stage
separately without continually restarting
the game. Finally Penetrator can be
customised to your own skill level.

The game allows you to redesign the
moving horizontal landscape to make it
easier to fly through. You can also reduce
or increase the number of missiles and
radar bases. In stage 4 you can reduce the
number of enemy paratroopers, which
look like black masks.

You must also give some thought to
flying backwards through the landscape if
you wish to be able to escape after
blowing up the neutron bombs.
Redesigning the landscape does take
considerable time and effort, but it is
possible to save the result on tape for
reuse.

It must be admitted that Pentrator is
not easy to play without a joystick.
Control of the fighter is by using the Q
and A keys for up and down and the P
and O keys for forward thrust and
braking relative to the scrolling landscape.
P also acts as a fire button: you use short
presses to fire and long ones for thrust.
This may sound difficult but in practice it
works well.

To drop bombs you just hit any key on
the bottom row, which is a good way of
getting round the Spectrum’s lack of a
proper space bar. Again it shows
thoughtful game design.

Thelaction in Penetrator is not all that
fast and furious, but it takes place in a
limited area with your fighter constantly
under attack, so it does require quick
reactions. The movement of the fighter
itself is smooth, considering the method
of controlling it. Missiles move slowly but
quantity makes up here for the limited
graphics.

The instructions on the cassette label
are excellent and include good advice
about playing the game. Re-reading the
instructions can actually improve your
scores!

Even if you do not much like Scramble
as a game, Penetrator is quite playable.
Even if you do not have a Spectrum to
play it on, the concept of game design and
user friendliness within the limitations of
the Spectrum make a worthwhile
instruction course. Congratulations to the
author, Philip Mitchell. More games for
all machines should be written this way.

Specification

Type: arcade game with colour graphics
and sound

Format: cassette tape

System: 48K Spectrum

Manufacturer: Melbourne House, 131
Trafalgar Road, London SE10

Price: £6.95

Rating: 15/20 ]
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Programming
for disabled users

Robin Nixon puts in a plea for software that can be tailored to individual users’ needs. Only when it
becomes available will the claim that micros ‘‘help the disabled’’ become justified.

RECENTLY THERE HAS been a marked
growth in the number of microcomputers
being used by the disabled. Although the
technology has been available, it was never
fully used until prices came within the reach
of individuals.

Now that the market is flooded with
micros, there are new problems. The first is
that of input devices. Due to the nature of
handicap, there is no hardware that can be
mass-produced cheaply. Each individual
needs individually tailored equipment. It is
not so much of a problem until you start
writing the software, and discover all the
possibilities of input that your program has
to take into account.

The second problem is output. Many
disabled people have impaired vision, so a
TV screen will not always be the best of
choices. Speech synthesis is improving by
leaps and bounds, but is still difficult to use

Robin Nixon is the computer librarian at
the Seven Springs Cheshire Home,
Tunbridge Wells.

— especially for a blind person. And what
about people who are both deaf and blind?
Because all these problems must be tackled
individually, there is a distinct lack of
software written specifically for the
disabled.

Writing programs for the disabled can be
very challenging and also very rewarding.
When you see someone who has never been
able to write a letter or play any games
without the help of another person using
your software, and thus becoming more
independent, you know you have created
something worthwhile. Although an outline
of how to write for the disabled is helpful
there is no real replacement for actually
visiting a home or school and getting to

=

know the people involved. This includes the
staff, as they have a better idea than anyone,
except the resident concerned, of the
abilities of each person. They are the people
who will tell you exactly what is needed and
give you some good ideas about how to get
going.

The most commonly used input devices
are based around a scanning system,
normally using either one or two switches.
Using one switch, a cursor can be made to
scan horizontally along an alphanumeric
matrix — see figure 1. To type the letter y the
first switch would be pressed and held down
until the cursor had scanned along to bak —
see figure 2. Upon releasing the switch the
cursor scans down. When the chosen letter
is highlighted by the cursor the switch is
pressed again, and the letter is entered into
the computer — see figure 3.

The two-switch mode is similar, except

Rocking ams facilitate hand and arm movement for a proof reader suffering ro the effects of muscular arophy.
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Two word-processing systems: WordStar can be accessed using a mouthstick, and MacApple, a pedal-operated system.

the first switch is used for the horizontal
scan and the second for the vertical. The
first switch, when pressed a second time,
enters the letter. The matrix can be replaced
at any time by a punctuation board, a
number board, or a word or phrase board.
It may seem a rather slow way of going
about it, but many handicapped operators
have such limited use of their limbs that a
system like this is the best until speech-
recognition technology reaches a very high
standard. Of course many people will be
able to use more than two switches: the
speed of entry increases with each switch.

The methods of input are virtually
limitless: a lot of thought needs to be put
into the selection and development of an
input for each individual user. Apart from
the two most common outputs, video and
printer, there are very few others that are
easy to use. Speech synthesis is perhaps the
most widely used of the alternatives. Its
standard of voice reproduction is
intelligible, and will become better as a great
deal of work is being done in this field.
Eventually the hardware will become
cheaper and more simple to use.

Many disabled users have some kind of

eye tremor or other deficiency of vision. So,
if a visual display is chosen, it must be
exceptionally clear and as large as possible.
One way of making video output clearer is
to use two screens. The first could contain
the letter matrix and any other relevant
information, such as the last word or
sentence typed in. The size of the letters
displayed could then be as large as the
user required leaving, hopefully, plenty of
room on the main screen for running the
program.

The output you find the best may be very

Robin Nixon’s Krypton game.
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Disabled
users

(continued from previous page)

surprising. I know one young man who has
extremely poor vision and almost no
hearing. He uses a hand-held buzzer, from
which he feels pulses of morse code which
the computer translates from any text stored
in memory. He is a keen football supporter
and likes to follow the scores. Instead of
spelling them out to him on his hand in
finger language, it is easy to type them into a
computer and leave him to go over them in
his own time.

Whatever the program you are writing, it
is essential to bear in mind that most users
will be very inexperienced in the use of
computers. A Help menu must be accessible

The MacApple WP and communications system is based on an Apple Il with twin discs, controlled by a foot-operated console.

at all times. Also the program needs to be
interesting and not too complicated. A
comprehensive manual would be a boon
since many disabled users have to rely on
unskilled assistance.

Games programs can be very useful in an
environment where there is naturally a large
amount of free time. The most popular
games are Scrabble, Monopoly, Othello,
Chess and Draughts. Action games such as
Space Invaders and Pacman would be
especially welcome if a simple method of
input were chosen and the speed of play
made variable to allow for those with slower
reflexes.

Although there are many communication
programs around, they are mostly based on
the same scanning system. A possibile
alternative is to develop a language based on
thoughts and symbols, each of which would
be entered into the computer, and the
combination translated into English.

Good programs for drawing anything

sp E bak
T A |
(0) N D
R (6] Y
u P Vv
+ = K Q

sp, space; bak,backspace; ret, return; uc, upper case
Figure 1. Possible display for a scanning system.

S H ret
L, B W
Y G :
= J 4
X 7 *
uc 8 ?

i i

from pictures and graphs to mathematic:
functions are in short supply. A progra:
that I have not as yet come across is a routir
to allow the user to enter and run Bas
programs — not as easy as it sounds.

I have deliberately not been explicit in tt
description of the software that is no
available. Thereis a good chance that, if le
to your own imagination, you will come u
with a totally new concept in the design c
programs for the disabled. But if you d
need help write to the author at Seve
Springs Cheshire Home, Pembury Roac
Tunbridge Wells, Kent TN2 4NB wher
there is a national program library for tk
disabled. We would like to see you
programs shared by as many people :
possible.

a. [sp] E bak S H ret
b SspUlE] hak S U H et
¢. sp. E [bak] S H' ret
Figure 2. Scanning horizontally.
[bak] bak  bak bak
I [l I |
D D [D] D
Y i s [Y]
Vv Vv \' V
Q Q Q Q
a. b. c. d.
Figure 3. Scanning vertically.

o
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An alternative mouthstick controller allows MacApple to be used
by operators without the need to exercise fine control of the limbs.

WordStar on an LS| micro enables a secretary to relearn
typing skills lost through the effects of multiple sclerosis.
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pany
 Raytheon COmP

® Circle No. 185

~ M-TEC

M—TEC COMFPUTER SERVICES l

BRINGS ouT THE FROFESS IONAL IN y¥ou
WRITE IN

BECEBABIC (ZI8O)
AT LAST! BBCBABIC torun on YOUR CP/M Computer
WHY STRUGGLE ON wusing OLD FABHIONED basice when you can
have ALL THE ADVANTAGES of BEBCEBABIC { Z8O ) on
YOUR computer?

OF course, we can't tur your cosguter’s video display inte 4 Righ resclutice colour monibor,
bat wr cin give you all the other deatures of BB C 2 A5 [ €, including:-

LONG VARIABLE MNAMES

HULTI-LINE REPEAT UNTIL STATEMENTS
HULTI-LINE NAMED FUNCTIONS
HULTI-LINE NAMED PROCEDURES

POWERFUL DIRECT  MEMORY HANIPULATION  USING
THE INDIRECTION OPERATORS

AN IN LINE ASSEMBLER USING STANDARD ZBO MNEHONICE

VERY SOPHISTICATED PARAMETER PASSING IN THE CALL
STATEMENT

BERIAL RANDOM AND INDEXED DISK FILES PLUS THE
ABILITY TO ACCEBS ANY BYTE IN THE FILE

CLEAR BCREEN, TAB(X), TAB(X,Y), POS, VPOS and
TIHE. Plus ALL THE OTHER BTANDARD COMMANDS mtc

You can copy any Program written in older 'standard®
ST G e A G e FULL DETAILS AVAILABLE FROM

professional .

e e Mercator Technical Services Ltd
ity Ay s s A o Unit 13 Stag Industrial Estate

BBCBABIC(Z80) will run on any computer using CP/H 2.% or Atlantic Street

e v el e F e Broadheath Altrincham

JE T Tel No: 061-945 3421

H-TEC Computer Services, ODllands Road, Reepham, MNorfolk

Telephone Norwich 8704620
-
@ Circle No. 186 @ Circle No. 187
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Whatever branch of the business you're in—
manufacturing or supplying:

~ Your chanceto
.. promote your
A productsand
s Services at
Britain’s No. 1

Micro Show

and the Micro Mouse Contest— will again be
featured at The Computer Fair '83.

microcomputers, peripherals, associated

Last year 38,432 people passed through the

accessories, software, books, video games -
you need The Computer Fair.

This year the show will be bigger, open for
four days —including a specia
Businessman’s preview on the first day —and

turnstiles in only three days — this year is
%oing to be an even greater success.

omplete and return the coupon below for
further information.

will be staged in a much larger area. Hits of

Return to: The Exhibition Manager,

last year —the Sinclair Village, Club Avenue

The Computer Fair, IPC Exhibitions Ltd,
Surrey House, 1 Throwley Way, Sutton,
Surrey SM14QQ.

Please contact me with details about exhibiting at The Computer Fair
NAME S —ereie

POSITIONIN COMPANY ——
COMPANY _____
ADDRESS

THE

oimputer
fFair==
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’ractical Computing
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examines personal computers, peripherals and software packages, providing unbiased

critical comment on the strengths and weaknesses
This, together with descriptions of program
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193:2

printers; Sales Ledger package.
Apple software; Adventure —
history of the game and its
offshoots; Patsy — how to asses
your skill as a programmer.

April 1982

Reviews: Oki IF-800; HP-83;
Hornet — critical path package.
Computer-aided design; 3-D
graphics; Education — reading
program. Sorting; Computing
on the farm.

May 1982

Reviews: PBM-1000; Genie |
and II; Arfon light pen; MBasic;
Superscale. Will personal
computers oust main frames?
Education — Learning
multiplication tables. Sampling.

June 1982
Reviews: North Star

Advantage; Percom; Hard-disc -

Superbrain; MBasic. Education
— Schools’ Software; Testing
language ability. Stock control
on a micro; Income tax
assessment; CP/M explained.

July 1982

Reviews: Sinclair Spectrum;
Sord M-23; Atari 800; Qume
Sprint 9 printer. Structured
programming in Basic; CP/M
tile copying; Power — utility
package for the Pet. Clive
Sinclair interview.

August 1982

Reviews: Sharp PC — 1500;
Televideo 802; Graph pac for
high res graphics. Towards
intelligent programs; Stock
control on Apple II; APL
described.

September 1982

Reviews: New Brain;
Superbrain II; Clearway — low

Issue (month)
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planning — a role-playing
_game; Data posts explained;
Cryptanalysis.

October 1982

Reviews: CCS — 300; Dragon
32; Sound chaser — synthesiser
system for Apple II. Monte
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compilers; Wordpro revisited:
Graphics for BBC micro;
App?ications programming for
beginners Chris Curry interview.

November 1982

Reviews; Commodore 64;
dBase II; Bit Stik high-
resolution graphics for the
Apple; Microcache. Using the
BBC Micro as a graphics
terminal. Fourier transforms
with VisiCale. Education —
timetable planning.

December 1982
Reviews: Eagle Il and TMK 330
business micros; GraForth on
the Apple; Wordcraft on the
Vic-20; games on the Atari.
Micros under £200 — the
essential facts. How to
manipulate memory on the BBC
Micro. Plus - a complete listing
of a Monopoly program for the
et.
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Quantity required
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In 1982 the RICOH 1600S outsold every other comparable printer
because of its speed, reliability, intelligence, flexibility and
sophistication.

Because it is compatible with all known systems and software

DON'T
packages.
Because of the 12 month warranty that Micropute offer. F ORG ET TH E

Because Micropute are acompany who care, who are constantly
aware of changing needs and who can fulfill any special requirements. RICOH 13005
Not least of all, because of the price _..a little bit slower but
In 1983, there will be thousands more satisfied customers. i
We hope that you will be one of them. Sl icter
ONLY MICROPUTE GIVE YOU SUPERCOVER
As an extra bonus Micropute Supercover will provide a 12 month on
site maintenance for only £99.00 parts and labour.

Please send details of the RICOH 16005
and 13008

Name:

Position: T = T

Company: —

—Telephone: 7 Micropute, Catherine Street, Macclesfield,
SGROENO e Cheshire SK11 6QY. Tel: (0625) 615384.
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Open
File

This regular section of
Practical Computing
appears in the magazine
eachmonth, incorporating
Tandy Forum, Apple Pie,
Sinclair Line-up and other
software interchange
pages.

Open File is the part of
themagazinewrittenbyyou,
the readers. All aspects
of microcomputing are
covered, from games to
serious business and
lechnical software, and
we welcome contributions
on CP/M, BBC Basic,
Microsoft Basic, Apple
Pascal and so on, as well as
he established categories.

Contributors receive
£30 per published page
and pro rata for part
pages, with a minimum
of £6. Send contributions
0: Open File, Practical
Computing, Quadrant
House, The Quadrant,
sutton, Surrey SM2 5AS.

APPLE
PIE

by John Harris

lenu catalogue

N OBJECT CODE PROGRAM to exhibit the
art address and length of binary program
les on disc together with details of other
les in the catalogue comes from J J Taylor

(continued on next page)
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Open file: Apple m—

Apple Pie: Menu catalogue; DOS writer; Date validation —

introduced by John Harris

139

Sinclair Line-up: Press any key; Music; Spectrum games;

Asteroid dodge

146

Accent Atari: Load and List; List “‘C:”’; Screen save; Quick

tricks — introduced by Jack Schofield

149

Tandy Forum: Noise input; Program protection; Tandy DOS;
New data for old; Speedier graphics — introduced by John

Wellsman

153

BBC Bytes: Caterpillar; Screen dump — introduced by John

Harris

157

Commodore Corner: Simple sorting; Key wait routine —

introduced by Mike Todd

161

End of File: Handling dates, in MBasic; Print At on the Sharp
MZ-80K — the first of our regular sections on portable or

general-purpose routines

165

Guidelines for contributors

Programs should be accompanied by
documentation which explains to other
readers what your program does and, if
possible, how it does it. It helps if
documentation is typed or printed with
double-line spacing — cramped or
handwritten material is liable to delay and
error.

Program listings should, if at all possible, be
printed out. Use a new ribbon in your

printer, please, so that we can print directly
from a photograph of the listing and avoid
typesetting errors. If all you can provideis a
typed or handwritten listing, please make it
clear and unambiguous; graphics
characters, in particular, should be
explained.

We can accept material for the Pet, Vic and
Sharp MZ-BOK on cassette, and material
for the larger machines can be sent on
IBM-format 8in. floppy discs.

Menu catalogue.

1LOAD HELLO
ILIST 300,310

300 HOME : VTAB 10: PRINT " CATA
LOG BY J.TAYLOR"

301 PRINT

305 PRINT " 14 WOODWA
Y CLOSE,"

306 PRINT

307 PRINT " TEIGNMOUT
H, DEVON. "

308 VTAB 20: FRINT "CALL 36864 O

. R $90006 TO RETURN TO MENU"
309 FOR I = 1 TO S5000: NEXT I
310 PRINT "BRUN MENU CATALOG"
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Menu catalogue. Hex dump.

IBLOAD MENU
JCALL -151

CATALDG, A$F000

*F000.9512

2000- 4C 17 91 A? 90 A0 OB 20
2008- D7 03 &0 01 &0 01 00 11
2010— OF IC 90 00 &0 00 00 O}
Z018— 00 00 &0 O1 0O O1 EF DB
f020- AA BD BD BD BD BD EBD ED
F028— BD BD BD BD A0 CD CS CE
2030- D5 A0 C3 C1 D4 C1 CC CF
f038- C7 AO BD BD BD BD BD BD
F040- BD ED ED BD BD AA BD AA
7048~ D7 C9 CC CC AQ DZ DS CE
7050- AD C2 D2 DS CE A0 CF D2
f058- A0 CS DB CS C3 AD C1 D3
2060- A0 C1 DO DO D2 CF DO D2
F068- CY C1 D4 CS5 AA 8D AA BD
Q070- BD D4 D% DO CS BD BD Cé&
9078— C% CC €5 CE C1 CD C5 BD
7080~ BD ED BD BD BD BD BD AO
2088- C2 D3 D4 C1L DZ D4 AO CZ2
90%0— CC C5 CE AA Q0 CB CS D9
f098- A0 CE CF AE AC CF C& AQ
F0A0- D4 C8 C5 A0 DO D2 CF C7
F0A8- D2 C1 CD AO D4 CF AO D2
F0BO- DS CE BA AD 00 8D 84 D2
F0B8- DS CE AD 00 C2 C? CE C1
0CO- D2 DT AF Cl1 Do DO CC CS
F0C8~- D3 CF Cé& D4 A0 CF D2 AO
20D0- C5 D8 CS C3 A0 Cbé E? CC
70D8— CS D3 A0 DO CC CS CL D3
FOEO- C5 8D A0 AO A0 AD AO AD
FUEE—- Ci1 CE DY A0 CB CS DY AO
FOF0— D4 CF ADO C3 CF CE D4 C9
F0F8— CE DS CS AE A0 AQ AD AD
100~ AD A0 AD AD AO AD 00 BD
7108~ B4 C5 DB CS C3 A0 00O BD
?110- 84 C2 DZ DS CE AO 00 20
F118- 58 FC A% 00 B5 73 A7 90
71z0- 85 74 AD EA B7 BD 0D 90
?128- AD EY B7 8D OC 90 A9 02
F130—- BS F9 8BS 22 20 5B FB AQ
?138—- 00 84 08 BY? 20 90 FO 07
?140- 20 ED FD CB 4C 3B 91 A%
2148- 05 85 22 A9 16 20 5B FB
9150- A7 &0 85 1E A9 01 85 1F
%158—- 20 BE FD 4C &E 91 A5 1E
F160- 69 01 85 1E 8D 14 90 AS
21468- 1F &% 01 B85 1IF 18 20 03
2170~ 90 A% OE 85 1A A5 1E 85
2178- 1B A0 00 Bl 1A C? 00 FO
7180~ 3A AS 1A E7 03 BS IC AS
91/88- 1 BG1D Bl ICGET ERFO
2190- 2D AS 1F BS 44 20 &6 74

?198- A? 04 BS 24 A0 00 Bl 1A
F1A0- 20 4A FF 20 BC 93 20 C7
?1A8- 93 20 3F FF A0 00 Bl 1A
71BO- 20 ED FD CO 14 FO 13 CB
91B8- AC AE 91 4C &7 92 4 1F
71C0- 4C 6D 92 AR 00 85 0B 4C
1CB- 4A 92 AS 0B FO FS
91D0- 48 A5 1B 4B AD 10 90 48
F1D8- AD OF 90 48 AD 13 20 48
F1E0— AD 14 90 4B 38 AS 1A 48
Z1E8- EF 03 BS 1A ADC 00 Bl 1A
?1F0- 8D OF 90 &8 85 1A 38 AS
Z1F8- 1A EF 02 85 1A Bl 1A BD
F200- 10 90 A% 00 BD 13 90 A%
208- 80 8D 14 20 20 03 F0 AD
9210- OC BO 8D OF 90 AD OD BO
9218- 8D 10 90 A7 BO 8D 14 90
9220- AP 00 8D 13 0 20 03 90
?228- aD 01 80 20 DA FD AD 00
2230~ 80 20 DA FD AY A0 20 ED
?238- FD AY A0 20 ED FD AD 03
R240- 80 20 DA FD AD 02 80 20
F248- DA FD AT 00 BS 0B &8 8D
2250- 14 R0 &8 8D 13 90 &8 BD
7258- OF 90 &8 8D 10 90 &B BS
F2640- 1B &8 B5 1A 4C &A4 92 4C
Q2&8— 9E 92 20 BE FD 1B A5 lA
R270- &9 23 BS 1A 70 03 4C BB
9278- 92 A 1F &4%2-01 85 1F- 18
2280- AL 00 Bl 1A CT 00 FO 16
9288- 4C 81 71 CE 10 90 2C 00
2290— CO 10 FB 2C 10 CO A% 00
9298— 85 48 18 4C SE 21 A% 00
FZA0- BS 4B AT 00 20 48 F9 A9
92AB- 00 83 22 8D 19 90 20 BE
F2B0- FD A% OF 8D 10 90 A% &0
92B8- 8D 14 90 C& IF A9 16 20
Q2C0- 5B FB AZ 26 20 4A F9 20
F2C8B- 8E FD 20 B8E FD A0 00 BY
22D0- 95 20 20 ED FD C? AD FO
22DB- 08 £8 4C CF 92 CA 4C ES
RZEQ- T2 A2 00 AL 00 20 35 FD
22E8- C? 8D DO O 4C FD %22 20
?2F0- ED FD YD 11 95 C% 8B FO
9ZF8- E4 EB 4C ES 92 BA £% 02
2300- FO 11 A2 00 BD 11 95 AZ
930B- 01 9D 11 95 A% BO AZ 00
2310- 9D 11 95 20 92 94 18 A9
9318~ 60 BS 1B A% 01 85 ED AY
9320- OB 85 1A AD 00 B1 1A C%
9328~ FF DO 18 C& ED 18 A5 1A
F330— 69 23 B5 1A F0 07 E&6 1B
9338- E4 ED 4C 1F 93 Eé& ED 18
9340— 4C 23 93 AS ED CS EB FO
?348- 03 4C 2D 93 AS 1A &9 01
2350- 85 1A 0 02 E& 1B 18 AOQ

9358— 00 Bl 1A C% 00 FO 17 C9
9360- BO FO 13 C9 04 FO 20 C9
9348- 84 FO IC CY 82 FO 29 C9
9370- 02 FO 25 4C D& %4 20 58
9378- FC AD 00 BZ 07 91 FO 29
9380- 20 ED FD C8 4C 7B 93 20
$388B- S8 FC A0 00 BY OF 91 FO
9390— 18 20 ED FD C8 4C 8C 93
9398—- 20 58 FC A0 00 BY BS 90
93A0— FO 07 20 ED FD CB 4C 9D
93AB- 93 A0 O1 Bi 14 FO 07 20
93BO— ED FD C8 4C AB 93 20 BE
9SB8- FD 4C DO O3 AS 1A E9 01
93C0- 85 1T AS
F3C8- IC C9 82 DO OF A% AA Z0
93D0- ED FD A% Ci 20 ED FD A9
93D8- AO 20 ED FD C9 0Z DO OF
?3E0- A9 AO 20 ED FD A% C1 20
93EB- ED FD A9 ACG 20 ED FD C9
93F0- 84 DO 11 E6 0B A9 AA 20
93F8- ED FD A% CZ 20 ED FD A%
2400— A0 Z0 ED FD CY9 04 DO 11
9408— E& OB A% A0 20 ED FD A9
9410- C2 20 ED FD A9 AO 20 ED
F418- FD €% 01 DO OF A% A0 20
$420- ED FD A% C% 20 ED FD A9
9428- A0 20 ED FD C% 81 DO OF
9430- A9 AA 20 ED FD A9 C9 20
7438- ED FD A9 A0 20 ED FD C%
$440- 80 DO OF A9 AA 20 ED ED
7448- A% D4 20 ED FD A% AD 20
9450— ED FD C% 00 DO OF A% AGQ
7458- 20 ED FD AY D4 20 ED FD
9460— A AD 20 ED FD &0 AO 02
2468— A7 00 48 AS 44 D9 A4 B3
9470- 90 12 F9 A4 BE 85 44 AS
9478— 45 E7 .00 85 45 &8 49 00
9480~ 48 4C &B 94 &8 09 BO CO
9488- 0Z FO 03 20 ED FD 88 10
94%90- D7 &0 0B 48 A% 00 B5 EBR
F498- AZ 00 BD 11 95 E4 F9 FO
94A0- 12 EB 29 OF 20 B& 74 18
F448- &5 EB B85 EB 90 EC E&6 EC
F4BO— 4C 9A 94 &8 28 &0 0B 48
94B8- 06 EB 26 EC AS EC 48 AS
94CO—- EB 06 EB 26 EC 0& EB 26
94C8- EC 18 45 EB 85 ER 68 &5
94D0- EC 85 EC &8 28 &40 A% 00
94D8- 85 0B BS 24 A9 1& 20 5B
P4E0—- FB AQ 00 B9 BC 90 FO 07
F4EB8— 20 ED FD CB 4C E3 94 2C
94F0- 00 CO 10 FB 2C 10 CO A0
F4F8- 00 A 00 85 24 A% 146 20
2500— SB FB 20 42 FC A% 00 85
9508— 24 A9 146 20 SB FR 4C CF
7510- 92 FF B3

(continued from previous page)

of Teignmouth, Devon. After listing, the
program allows any of the files to be Run,
BRun or Execed as appropriate, using a
numeric selection return. Mr Taylor
normally ends programs with a return to
menu option, Call 36864.

Frightening though the condensed hex
listing is, the full source listing takes rather a
lot of space. Mr Taylor will send you a
disassembled listing or, if you prefer, disc
copy on receipt of a disc — SSDD 40 track.
His address is included in the Hello
program extension printed.

DOS writer

With computer literacy growing as it is
there are now two kinds of programmer:
those who work in a commercial
programming environment and those who
don’t. It is clear to which group Andrew
Cox of Brigg, South Humberside belongs.

140

He has sent a code generator capable of
placing DOS commands into a Basic
program.

Andrew Cox says the program was
written to allow people to include short
disc-access routines in their programs
without having to learn the Apple DOS.
The routines it can write cover a great deal
of the everyday problems of storing
variables and arrays on disc, and retrieving
them. The program should be suited to
people in a computer club, for example,
who do not have the time to keep writing
such routines. The programs produced will
also show how DOS is used, maybe to
people taking the O-level computer course
where DOS is not covered by the syllabus.

No commercial programming manager
that 1 have ever met is going to allow a
product like that on his site, and not many
commercial programmers would want him
to, whether it generates Basic, Cobol or
what you will. It limits his flexibility of

design, puts a further barrier between him
and his machine and tends to make him
more a program user than a program
creator.

But for the rest of us, why not? It has the
advantage of fewer keystrokes to a given
result, and leaves the monotonous part of
the code to take care of itself and highlights
the problem needing solution.

What we have printed here is the listing
itself, together with a sample run from
which the menu-selection has been
suppressed to save space.

Example program 1 sets up variable and
array values, and calls the generated
subroutine to store them on disc. Example
program 2 retrieves these values — with the
curious exception of ZZ = 1 — and displays
them for verification.

The disc contents are catalogued to the
printer at the end of program 1. An Exec
file created from within the same program is

(continued on page 144)
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DOS writer.
1LDAD DOS WRITER (Z4):L = L + 10: NEXT 1020 FRINT L;"PRINTCHR® (4)3"; CHRS®
JLIST 570 IF A% = "¥" THEM FRINT L:"P (34) 53 "READ ";NB#$: CHR% (34):
RINTCHRS (4)3 "3 CHR$ (34)5"EX S (6
10:F1 = O % EC ":NB%$: CHR$ (34):L = L + 1040 FOR I = 1 TO A: PRINT Li"IN
20; TEXT : HOME : PRINT TAB( 15} 10 ' PUT_"3A$(T):L = 'L + 10: NEXT
;"DOS WRITER": FRINT : PRINT S80 PRINT Li"FRINTCHR$(4);"; CHR$ : GOTO 1000 )
: PRINT "PLEASE WAIT A MOMEN (34) 3 "CLOSE "“;NB$; CHRS (34} 105G HOME : FRINT "FPLEASE WAIT A
[ : sl =L +'10 MOMENT———"
30 OF$ = “APPEND TEXT FILE":WR% = 590 PRINT D$;CL%$: GOTD 1240 1060 PRINT DGEI‘J_F'$E FRINT D%;WRS
"WRITE TEXT FILE":CL$ = "“CLOD 400 BOSUB &70 1070 FRINT "RENAME "iNA%:;".0RIGI
SE TEXT FILE":D%® = CHR$ (4) 410 PRINT L3 "PRINTCHR$(4)3"1 CHRS NAL "iNA%
{34); "DELETE ARRAY "jNB%; CHR% LOBO  FRINT "SAVE "iNA%
40 DIM A$(255),A(%,1) (3a):L = L + 10 1090 PRINT "HOME:LIST"
50 PRINT D%;"OPEN TEXT FILE" &20 FRINT L3 "PRINTCHR$(4);"; CHR$ 1100 PRINT "NOMOM C,1,0"
40 FRINT D$;“DELETE TEXT FILE" (34) 3 "OPEN ARRAY ";NB$: CHR$ 1110 PRINT “DELETE TEXT FILE"
70  FRINT D$;“OFEN TEXT FILE": PRINT (34):L = L + 10 1120 PRINT D$iCL%
D$; "WRITE TEXT FILE": PRINT 630 PRINT L3 "PRINTCHRS (4)3"; CHR$ 1130 FRINT D%;"EXEC TEXT FILE"
"MON C.1,0%: PRINT D$iCL% (34) ; "WRITE ARRAY "iNEB$: CHRS B30 0=
BO  GOSUB 100 (34):L = L + 10 1150 A% = ST
g AHBashy 640 FOR I = 1 TO A: FRINT L;"FOR nf DR IR0 Re s e B
100 REM MAIN SUBROUTINE SSTM=NALT, 0) 5 TO MIALL, 1170 IF X > 40 THEN X = l:¥ = ¥ +
110 HOME : VWTAB 2: HTAB 15: PRINT yel = L+ 10e NEXT igs l.EE“r o
“MAIN MENU“ i ONB$: Y ("1: FOR
120 HTAB 15: FOR Y = 1 TO 9: FRINT b TR?‘I 5 22“2;1:2‘:.:..;;-;",?: 1190 IF X% = CHR$ (13) THEN RRINT
Mebst NEXT: @ PRINT : NEXT : PRINT CHR® (B);")" 1 RETURN -
130 VTAB & AR e 1200 IF X% = CHR$ (34) AND FZ =
140 HTAB 15: PRINT "1. CATALDG" L&D GDTO 830 0 THEN A% =Iﬁ$ + CHR$ (34) +
150 FRINT 570 REM SUBROUTINE "SCHR$(34);" + CHR$ (34):F2
160 HTAE 15: PRINT "2. EXEC FILE 255 LBHE = ANETT R TER T IE NAME = 1: BOTO 1230
WRITER" . OF THE ARRAY :—-"3;NES 1210 1IF X% = CHR$% (34) AND F2 =
170 PRINT ool T e e e e ean 1 THEN As CHRS$ (34) +
180" HTAB 15: FRINT “3. STORE VAR 700 INPUT "HOW MANY DIMENSIONS 7 “3CHR%(34)3 G: GOTO 12
IABLES" s e :0
190  FRINT BRINT 1220 A%$ = A% + X%
200 HTAB 15: FRINT "“4. STORE ARR AR ?D;Hggﬂpﬁgf BAPE o 1230 POKE 36,X: FOKE 37,Y: PRINT
ﬂY"_ " GOTO 700 X531 GOTO 11460
210 FRINT = 1240 HOME : INFUT "SUBROUTINE (Y

720 FOR I = 1 TO A T )
220 HTAB 15: FRINT “S. RETRIEVE 730 HOME : PRINT “ENTER THE EXTE ANYZTUsA%: IF LEFTS (A%$,1) <

VARIABLES" NT OF THE DIMENSION® > "¥" THEN BO

230 PRINT 740 PRINT "IN THE FORM "EROM®.’T 1250 FRINT D$;0P$: PRINT D%;WRS
240 HTAB 15: FRINT "6. RETRIEVE 0% ": INPUT BCL,0).ACT.1): IF 1260 FRINT L3"RETURN":L = L + 10
ARRAY " A(LL1) < ACI,0) THEN PRINT 2 . ;
250 FRINT E . YTHEFIRST DIMENS1 ON MUSTBES 1270 PRINT D$;CL%: GOTO BO
260 HTAB 15: FRINT “7. @uiT" MALLERTHANTHESEC ON D": FOR
: 20z 30 . ALOG

R ITEM NO. ":;A% 750 NEAT LA
270 1% = VAL (As$): IF I% < 1 OR 760 PRINT D$30F$: PRINT D$;WRS Sk VOLUME 001

I% > 7 THEN VTAB PEEK (37) e el o S L i

- 2: GOTO 28O L + 10 A 007 HELLO
300 RETURN 780 FPRINT L3i"PRINTCHR$(4)3:"; CHR% B 007 MENU CATALOG
310 IF F1 = 1 THEw 360 (34) 3 “OPEM ARRAY "iNB$: CHR% A 002 PRINTSET
320 HDHE“‘: INFUT "NAME OF FPROGRA (38)sl = L+ 10 A 010 FARLIE

M :=":NAS 790 1IF I¥% = 4 THEN RETURN T QO3 TEXT FILE
330 PRINT : INPUT "STARTING FROM BOO PRINT L3"PRINTCHR$(4)3"; CHR$ A 017 DOS WRITER

WHICH LINE :-"; (34); "READ ARRAY "jNB$: CHR$ A 002 EXAMPLE 2
340 F1 = 1 (34):L =L + 10 A 004 EXAMPLE

350 FRINT D$;0F$: PRINT D$;WRS: PRINT S ] T S s

I"sIs"="5AL1,0);" TO "sALI, ILDAD DDS WRITER
SLOAD 5 WA%s T FRINT D 0L 1):L =L + 10: NEXT 1100 GO TO 280:REM MENU SUFFRESS
360 ON 1% GOTO 370,420,870,600,1 820 PRINT L;"INFUT"iNB$;"("i: FOR
020, 680, 1050 I =1 TO A: PRINT “I"313%,": TRUM
370 HOME : INFPUT "WHICH DISC DRI : NEXT 1 PRINT CHR#® (8)3")" DOS WRITER
VE (1 OR 2) "3 L= L o+ 10 : I
: 380 IF D < > 1 AND D < 3> 2 THEN B30 FOR I = 1 TO A: PRINT Li“NEX
370 L TYiL = L % 10z NEXT FPLEASE WAIT A MOMENT
390 FRINT D$;0F%: FRINT D&;WR$ B840 PRINT Li"FRINTCHR%(4)3"; CHR%
400 PRINT L:i"FRINT CHR$(4)3:": CHR$ (34); "CLDSE ARRAY "iNB%3; CHRS$ ENTER ITEM NO. 1
| (34): “CATALDG,D";D; CHR$% (34 (34):L =L + 10 NAME OF PROGRAM :-EXAMPLE
il =L + 10 B850 PRINT D%:CL$
| 410 PRINT D$3CL$: GOTD 1240 Ba0 GDTO 1240 STARTING FROM WHICH LINE :-1000
| 420 HOME : INFUT "ENTER NAME OF 870 HOME : INPUT "NAME OF FILE : WHICH DISC DRIVE (1 OR 2) 1
' EXEC FILE YOU WISH TO CR ="iNBS SUBROUTINE (¥ /N) PN
' EATE :-";NBS$ 880 IF LEN (NB$) < 1 THEN B70
430 IF LEN (NB$) < 1 THEN 420 890 FOR I = 1 TO 255: HOME : FPRINT ENTER ITEM NO. 2
440 INFUT "DO YOU WISH TO EXECUT "ENTER NAME OF VARIABLE ";I: ENTER NMAME OF EXEC FILE YOU WISH TO
. E IT AT THE END? (Y/N) "3 A% FRINT “?RETURN’ ALONE TO FI CREATE :-EXAMPLE EXEC
' NISH :="3 ¥ DO YOU WISH TG EXECUTE IT AT THE END?
450 IF LEFT$ (A%.1) < > "Y" THEN SO0 INPUT ““;A%(I): IF A%(1) = " LY N Y
A% = "N “ THEN GOTO 920 INFUT COMMANDS, TO STOF TYPE °RETURN®
450 HOME : PRINT “INPUT COMMANDS 210 NEXT zI = 1 - 1| ALONE
. TO STOP TYFE "RETURN’ ALO R0 A=RTE = CATALODG
NE" P30 PRINT D$30F$: FRINT D$;WR$
470 FDR I = 0 TO 255: GOSUR 1150 740 PRINT L;"PRINTCHR$(4);": CHR$ SUBROUTINE (Y /N) 2N
$AS(1) = A%: IF A% = "" THEN (34) i "OPENM "“sNE%; CHR$ (34):
A0 L =L + 10: IF 1% = 5 THEN RETURN ENTER ITEM NO. 3
480 NEXT sl = I — 1 NAME OF FILE :-VARIABLES
470 A= 1.— 1 P50 FRINT Li"FRINTCHR%(4)3;"; CHR% ENTER NAME OF VYARIABLE 1
SO0  PRINT D$;0F$: PRINT D#;WRS (54} s "DELETE "iNB%; CHR% (34 "RETURN® ALONE TO FINISH :-A
S10 PRINT L3"REM FILE "iNB$:L = Yal =L %40 ENTER NAME OF VARIABLE 2
| i ] 960 IF 1% = 5 THEN RETURN "RETURN® ALONE TO FINISH :-Z
200 PRINT L3 FPRINT CHR$(4):" CHR$ 970 PRINT L3 "FRINTCHRS (4):": CHR® ENTER NAME OF VARIABLE 3
(343 "OFPEN "iNB$3 CHR$ (34): (3435 "OFEN ";NB$; CHR® (34): *RETURN® ALONE TO FINISH :—-A%
o Lt e i : : | LI S ) ENTER MAME OF VARIABLE 4
530 FRINT L3i“PRINTCHR%(4):"; CHR® 80 PRINT L:“PRINTCHR$(4)5"; CHRS "RETURN® ALONE TD FINISH :-Z$
(24); "DELETE "iNBE$: CHR3 (24 (34); "WRITE ";NB%; CHR$ (34) ENTER NAME OF VARIABLE 5
S s A B sl= e *RETURN® ALONE TO FINISH :-N%
540 FRINT L3 "FRINTCHR®(4);": CHR$ 990 FOR I = L TO A: PRINT L:"FRI ENTER NAME OF VARIABLE &
(34); "OPEN "isNE$; CHR$ (34): NT ":As(l):L = L + 10: NEXT "RETURN® ALONE TO FINISH :-A
L =L+ 10 ENTER NAME DF VARIAELE 7
S50 PRINT L; "FRINTCHR$(4);"; CHR$ 1000 PRINT Li"FRINTCHR$(4)3"; CHR% "RETURN’ ALONE TO FINISH :-—
(34); "WRITE "3;NE$; CHR$ (24) (24); "CLOSE "iNB%: CHR® (34) SUBROUTINE (¥ /N) 7N
b= L + 10 Tl = L
560 FOR I = O TO A: FRINT L;" FR 1010 PRINT D%iCL%: GOTO 1240

listing continued on next page)
INT "3 CHR% (34)iA%(I); CHR% 1020 GOSUB B70
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_Open file: Apple B

{listing continued from previous page)

ENTER ITEM NO. 4 1180 FPRINT CHR$ (4)3"CLOSE VARI

ENTER THE NAME DF THE ARRAY :-A% ABLES" \
HOW MANY DIMENSIONS 72 1190 REM ARRAY A

ENTER THE NAME OF THE ARRAY :-1%
HOW MANY DIMENSIONS 71
ENTER THE EXTENT OF THE DIMENSION

ENTER THE EXTENT OF THE DIMENSION 1200 FRINT CHR$ (4);"OPEN ARRAY IN THE FORM *FROM*,TO*
IN THE FORM *FROM®,’TO’ ARt 71,26
1S 1210 PRINT CHR$ (4)3"DELETE ARR SUBROUTINE (Y/N) 7Y
ENTER THE EXTENT OF THE DIMENSION AY AL" ENTER TTEM NO. 7
IN THE FORM *FROM’,*TO" 1220 E?clm CHR$ (4); "OFEN ARRAY FLEASE WAIT A MOMENT---
21,4 5
SUBROUTINE (Y/N) 7N 1230 FPRINT CHRS (4);"WRITE ARRA
ARG
ENTER I1TEM NO. 4 1240 FOR I1 =1 TO S JLOAD ORIGINAL EXAMFLE 2
ENTER THE NAME OF THE ARRAY :-B 1250 FOR 12 = 1 TO 4 JLIST
HOW MANY DIMENSTONS 22 1260 FRINT A%(I1,12)
ENTER THE EXTENT OF THE DIMENSION 1270 NEXT 10 REM THIS TESTS OFTIONS S-&
IN THE FORM *FROM?,’TO’ 1280 NEXT 20 A= QY = 0 X% = "iyg = WMa7Y
Eib 1290 FRINT CHR$ (4);"CLOSE ARRA = 01ZZ/ =0
ENTER THE EXTENT OF THE DIMENSION ¥ ARt 30 DIM X¥(5,4),Y(3,2),I%(28)
IN THE FORM 'FROM’,’TO? 1300 REM ARRAY B 40 GOSUB 1000
cEE 1310 PRINT CHR$ (4);"OPEN ARRAY S50 PRINT "1=";X: PRINT "2&="3Y: PRINT
SUBROUTINE (Y/N)?N B
1320 PRINT CHR% (4)3"DELETE ARR YHELLO=":X$: PRINT "GO0ODBYE=
ENTER ITEM ND. 4 AY B" “3¥s: PRINT “14=";2%: PRINT
ENTER THE NAME OF THE ARRAY :-C$ 1330 PRINT CHR$ (4);"OPEN ARRAY "12.34="322
HOW MANY DIMENSIONS 71 B 60 PRINT "23=%;X%(4,3): PRINT "3
ENTER THE EXTENT OF THE DIMENSION 1340 PRINT CHR$ (4);"WRITE ARRA L2="3¥(2,1): PRINT "20="3Z%(
IN THE FORM *FROM®,*TO? YoBR 200
71,26 1350 FOR I1 =1 TO'3 70 END
SUBROUTINE (Y/N)?2Y 1350 FOR I2 =.1 TO'2
1370 PRINT B(I1,12)
ENTER ITEM ND. 7 1380 NEXT
FLEASE WAIT A MOMENT=—-— 1390 NEXT 1LOAD EXAMPLE 2
1400 PRINT CHRS® (4);"CLOSE ARRA ILIST
Y B"
1410 REM ARRAY C#* 10 REM THIS TESTS OPTIONS S-&
1420 PRINT CHRS (4)3"OPEN ARRAY 20 % = 01¥ = OiX$ = “Miys = W7y
Cs" = gi27i=g
1430 PRINT CHR$% (4);"DELETE ARR 30 DIM X%(5,4),Y(3,2),28(28)
ILOAD DRIGINAL EXAMFLE AY Cs* 40 GOSUB 1000
aLIST 14480 EiIINT CHR# (4) 5 "DFEN ARRAY S0 PRINT “1="j%: PRINT "26="3¥: PRINT'
10 REM THIS TESTS OPTIONS 1-4 1450 FRINT CHR$ (4):"WRITE ARRA YHELLO="3;X%%: PRINT "GOODBYE=
20 A = 112 = 2b4iA% = "HELLO":Z% = ¥ Cw" "3¥$: PRINT "14="3;Z%: PRINT
'GOODBYE":N% = 14:VA = 12.34 1460 FOR Il =1 TD 26 U8 e 7 LN 4
1470 FRINT C$(I1) 60 PRINT "23=";X%(4,3): PRINT "3
30 DIM A%(S,4),B(3,2),C%(28) 1480  NEXT L2="35¥(2,1): PRINT “20=";Z%(
40 FOR 1 =1 7O S: FOR J = 1 TO 1490 FRINT CHR% (4);“CLOSE ARRA 20)
4:A%(1,0) =5 % I + J3 NEXT Y cst 70 END
T NEXT 1500 R‘ETURN’ 1000 FRINT CHR$% (4);"0OPEN VARIA
S0 FOR I =1 TO 3: FORJ = 1 TO BLES"
2:B(I1,J) = 1.1 # I + Jd: NEXT 1010 FRINT CHR® (4):;"READ VARIA
s NEXT JLOAD DOS WRITER BLES"
40 FOR I = 1 TO 26:C$(I) = STR$ 1100 GO TO 280:REM MENU SUFPFRESS 1020 INPUT X
(1): NEXT : 1030 INFUT ¥
70 BOSUB 1000 IRUN 1040 INPUT X%
BO END DOS WRITER 1050 INFUT Y$
1060  INPUT Z%
1070 INPUT ZZ
ILOAD EXAMPLE FLEASE WALT A MOMENT 1080 PRINT CHR$® (4)3"CLOSE VARI
ILIST ABLES"
ENTER ITEM ND. S 1090 REM ARRAY X%
10 REM THIS TESTS DPTIONS 1-4 MAME OF PROBRAM :-EXAMPLE 2 1100 PRINT CHR$ (4)3"OPEN ARRAY
20 A = 117 = 24:A% = "HELLD":2% = A
"GOODEYE":N% = 14:VA = 12,34 S5TARTING FROM WHICH LINE :-1000 1110 PRINT CHR® (4)3"READ ARRAY
NAME OF FILE :-VARIABLES el
30 DIM A%(5,4),B(3,2),C(26) ENTER NAME OF VARIPABLE 1 1120 FOR I1 =1 70 S
40 FOR I =1 TO S: FOR J = 1 TO *RETURN’ ALDNE TO FINISH :-X 1130 FOR I2Z = 1 TQ 4
A1A%LI,3) = 5 = 1 + J: NEXT ENTER NAME OF VARIABLE 2 1140 INPUT X%(I1,12)
+ NEXT *RETURN’ ALONE TO FINISH :-Y 1150 NEXT
S0, FOR I = 1 7O 3: FOR J = 1 TO ENTER NAME OF VARIABLE 3 1160 NEXT
Z:B(I,J) = 1.1 # 1 + J: NEXT "RETURN’ ALONE TO FINISH :-X% 1170 PRINT CHR$ (4)i"CLOSE ARRA
: NEXT ENTER NAME OF VARIABLE 4 N
&0 FOR I = 1 TO 246:C%(1) = STR$ *RETURN’ ALONE TO FINISH t-Y$ 1180 REM ARRAY Y
(I): NEXT ENTER NAME OF VARIABLE S 1190 FRINT CHR$ (4);"OFEN ARRAY
70 BOSUB 1000 *RETURN® ALONE TO FINISH :-Z% Vil
80 END ENTER NAME OF VARIABLE & 1200 PRINT CHR$ (4)3"READ ARRAY
1000 PRINT CHR$ (4);"CATALOG,D1 *RETURN® ALOME TO FINISH :-ZZ v
" ENTER NAME OF VARIABLE 7 1210 FOR I1 = { TO 3
1010 REM FILE EXAMPLE EXEC *RETURN® ALONE TO FINISH :- 1220 FOR IZ = 1 7O 2
1020 PRINT CHRS (4);"OFEN EXAMP SUBROUTINE (¥/N) 7N 1230 INPUT Y(I1,12)
LE EXECY 1240 NEXT
1030 PRINT CHR$ (4);"DELETE EXA ENTER ITEM NO. & 1250 NEXT
MPLE EXEC" ENTER THE NAME OF THE ARRAY :-X% 1260 FPRINT CHR$ (4);"CLOSE ARRA
1080 PRINT CHR$ (4):"DFEN EXAMP HOW MANY DIMENSIONS 72 Yoy
LE EXEC" ENTER THE EXTENT OF THE DIMENSION 1270 REM ARRAY 1%
1050 PRINT CHR$ (4);"WRITE EXAM IN THE FORM *FROM®,*TO* 1280 PRINT CHR$ (4);"OPEN ARRAY
FPLE EXEC" Phya y i 1l 1
1060 FRINT "CATALOG! ENTER THE EXTENT OF THE DIMENSION 1290 FRINT CHR$ (4);"READ ARRAY
1070 FRINT CHRS (4);"CLOSE EXAM IN THE FORM *FROM’,’TO’ Zs"
FLE EXEC" 1,4 1300 FOR I1 = 1 TO 26
1080 PRINT CHR$ (4)3i"OPEN VARIA SUBROUTINE (Y/N} 7N 1310  INPUT Z$(I1) e
BLES" 1320 NEXT
1090 PRINT CHR$ (4)3:“DELETE VAR ENTER ITEM NO. & 1330 PRINT CHR$ (4);"CLOSE ARRA
IABLES" ENTER THE NAME OF THE ARRAY :-Y 2
1100 FRINT CHR$ (4)3"DPEN VARTA HOW MANY DIMENSIONS 72 i
BLES" ENTER THE EXTENT OF THE DIMENSION i f ks S LA
L11¢ FRINT CHR% (4);"WRITE VARI . IN THE FORM *FROM",*TO"
ABLES" 2L 5
1120, FPRINT A ENTER THE EXTENT OF THE DIMENSION
1130 PRINT Z IN THE FORM *FROM’,’ TO?
1140  FRINT A% 71,2 ILDAD EXAMPLE
1150 PRINT I% SUBROUTINE (¥/N)?N IRUN
1160 PRINT N4 i
1170 FRINT @ ENTER ITEM NO. & fcontinued on page 144)
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DOUBLE DENSITY
~ OSBORNE AND
PRAXIS

i

THE OFFICE OF
THE FUTURE TODAY

this office of the V" future is the powerful
new ‘‘double density’’ Osborne 1 portable
computer with 64k memory, two 00k
disc drives and built-in monitor. The
Osborne is linked to an Olivetti Praxis 30
1lcps daisy-wheel printer/typewriter for
printing your work superbly. In addition

. yOU get software (sold elsewhere for up
.0 £800) to make your office of the
_ future into a word-processor
_or a financial planner.
And as a special bonus
we add the exciting
new UCSD Pascal.

The Olivetti Praxis 30 is a new style
electronic typewriter with its own
memory, automatic erase, and a double
keyboard which
gives you 14
extra characters.
. Use your Praxis

| onitsownasa

. prestige easy-to-
use typewriter,
or plug it into your Osborne and
use it as a high quality

A member of the C/WP Group
104-106 Rochester Row, London SW1
Telephone: 01-828 9000

PRACTICAL COMPUTING March 1983

O-COMPUTERS =

Your Osborne and Praxis are a
remarkable combination. The
machines are so portable
you can carry them both
home instead of working
late. Plug them together
slip the Wordstar/
Mailmerge disc into
the drive and you have
a8 word-processor
with twice the
capacity of earlier
Osbornes. Change
discs for Supercalc
and you have the
power of a dozen clerks
for your budgets. Then Osborne
types your work perfectly
on Praxis.

computer printer. -«

® Circle No. 191
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(listing continued from page 142)

DISK VOLUME 001

007 HELLO

007 MENU CATALOG

002 FRINTSET

010 FARLIE

G17 DOS WRITER

06 EXAMFLE

005 EXAMFLE 2

002 ORIGINAL EXAMFLE 2
006 ORIGINAL EXAMFLE

DT TD

IRENAME ARRAY AL, ARRAY X7
IRENAME ARRAY B.ARRAY Y

JRENAME ARRAY C%,ARRAY 2%
JRUN EXAMPLE 2

1=1

24=26

HELLO=HELLD
GODDEYE=GOODEYE

14=14

12.34=1

T.2=3.2

20=20

JEXEC EXAMPLE EXEC
1

DISK VOLUME 001
A 007 HELLO

B 007 MENU CATALOG

A 002 PRINTSET

A 010 FARLIE

T 002 EXAMPLE EXEC

A 017 DOS WRITER

A Qs EXAMFLE

A 005 EXAMPLE 2

T 002 VARIABLES

T 02 ARRAY X%

A 002 ORIGINAL EXAMFLE 2
T 002 ARRAY Y

T 002 ARRAY I%

A O0E DBIEINQL EXAMFPLE

(continued from page 140)
used after the end of program 2 to show the
store files.

The fact that this utility does not tie in
with commercial practice saddens me, but
that will not stop me from using it. The
average commercial computer department
is hampered more by its existing user
software than by any other single liability,
and redesigning with the inclusion of high-
level generators like this would clear a lot of
dead wood.

Date validation

Maurice Farlie of Balham, south London
writes criticising Robin Kanagasabay’s
Apple Stock suite published last August: I
fully laud Robin Kanagasabay’s intention
to ‘ensure that the program is easy to use
and to make the operating environment
friendly. Unfortunately, 1 think he has
failed lamentably in some areas.

““The program displays an almost total
lack of data for creating or modifying stock
records, a potentially disasterous omission
in any system. Garbage data, duplicate data

in fields which are used subsequently for
searching, a record length exceeding 60
bytes and reports corrupted by fields which
are too long are all practical possibilities.
““Nor is the program particularly
‘friendly’ when it does reject input as
invalid. There is a price to pay in any
program. This one needs over 11K of
memory already but I suggest proper input
validation is a necessary cost in any
program with serious pretentions. I ought
to admit my own extensive background in
data processing, including some years as a
systems designer and more recently in
programmer training, though 1 am a
relative newcomer to the world of micros.”’
Mr Farlie coincidentally offers a date-
validation routine which, he says, properly
validates the user input, allowing the user to
omit leading zeros, and works for any date
between January 1, 1901 and December 31,
1999. Output from the main routine are two
fixed-length strings containing the date in
Gregorian DDMMY'Y and Julian YYDDD
forms. They can serve as inputs to other
date routines such as determining the

number of days between two dates or
generating the date in the form:

THURSDAY 20TH AUGUST 1982
Numeric variables containing day, month
and two-digit year numbers are alsc
available.

Occasionally, the wrong date or an
incorrect character is keyed in. Line 29600
automatically rejects invalid characters.

Users can backspace over one or more
characters — lines 29582 to 29588 — anc
can also reject the date input and start agair
— lines 29660 to 29680. For the purpose o
displaying messages and repositioning the
cursor, SRow holds the line number anc
SCol the column number of the curren
cursor position. The date is built up in Inp$

Having keyed and tested the routine
think Maurice Farlie shows a touching faitl
in users not backspacing beyond their firs
input character. I hereby declare open th
Apple Pie Date-Validation Routine o
1983 contest, winner to be declared strictly
on merit. Comment on Maurice Farlie’
contribution should be limited to no mor:
than 250 words.

Date validation.

JLOAD FARLIE
JL1sT

2400
29410

FEM sesss DATE SUB #swexs

REM HMTH BEGINNINGS & DAYS

IN MTH FOR NON-LEAP YR

DATA  001,032,060,091,121
» 152, 182,213, 244, 274,305,335

25420

29430 DATA  31,28,31,30,31,30,3
1y 31,30, 51,30, 31
DIM MTHBGN (12}, DYSHMTHI12)
FOR 1 = 1 TO 12: READ MTHB
GMOTY s NEXT 1
?9as0 FOR I = 1 TO 12: READ DYSM
THil): MEXT I
23480 RETURN
9490 REM sssss END DATE SUB s*s
-s
9495 REM
29500 REM sesssGET DATE SUBsssne

29440
29450

29500 PRINT : INVERSE : PRINT "E
NTER NEW DATE (DD/MN/YY) THE
NOCRETURN® "z NORMAL

L9550 LET SROW = FPEEK (37) + 1

29540 LET SCOL = 3: HTAE SCOL: CALL
868

25545 LET ECNT = ©

LHEGES0. LET INPS = "sM: REM  TD EM

ABLE B/S TO 15T CHAR ENTERED

“F560 . FORK CNT = 1 TO 9: REH +:C

Fe

29570 GET CHs

29880 IF CH$ < > CHR$ (8) THEN
6OTO 29590

29582 LET SCOL = SCOL ~ 1: HTAB
SCOL: CALL -~ B&B

29584 LET CCNT = ECNT - 1: LET €
NT = ONT = 1

29586 LET INF$ = LEFT® (INPS, { LEN
CINPS) = 1))

o956 BOTO 29570

29590 IF CH$ = CHR® (13) AND CN

1 S THEN LET INFS = INF$ +

"4 GOTO 29660

1IF ASC (CH$) < 47 OR ASC
(CH®) » 57 THEN GOTO 29410

FRINT CH$;

IF CHe = “/* THEN LET CEN
T = 0: GOTO 29620

IF CENT < 2 THEM CCNT = CC

NT + 1: GODTO 29440

22610 LET MSG% = "ILLEGAL CHAR":
GOSUE Z0000: GOTO 29570

1IF  RIGHTS (INF$,1) = “/" THEMN
LET M5G% = “INVALID SEQUENC
E": BOSUR 30000: GOTO 29570
29440  LET SCOL = SCOL + 1
29645 LET INP$ = INP$ + CHS
29650 MEXT CNT
29660 HTAB ( LEN (INP$) + 5): LET
MSGE$ = "Ok“: GOSUB 30100

IF REFLYS = "N" THEN VTAB
SROW: GOTO 29540
29700 REM STORE IN GDTE$ DDMMYY

254600

25602
29605

29607

29620

294670

29705 LET GDTES = "*
29710 LET CCNT = O
25715 LET INP$ = RIGHTS (INP$,(
LEN (INP%) — 1)): REH STRI
F DOFF LEADING ~¢'
29720 FOR 1 = 1 TO LEN (INF®)
29730 IF HIDS (INP$,1,1) - 2
/" THEM CCNT = CCNT + 1: GOTO
29770
IF CONT = 1 THEN LET GDTE
% = GDTE® + "0 + HMID% (INF
#,1 = 1.1}z GOTO 29740
29750 LET GDTE$ = GDTES +

29740

HiDs

CINPS,T - 2,2)

29760 LET CCNT = @

L9770 NEXT

29780 LET DD = WAL ( LEFT® (GDT
E®, 23}

29790 LET WM = VAL ( MID$ (GDTE
%, 35,200

29800 LET ¥Y = VAL { RIGHTS (GD
TES.2))

29835 LET LYR = (¥Y / 4 = INT ¢
¥Y £ .41)

29840 LET SCOL = LEN (INF$) + 2

Z9E4S  VTAE SROM: HIAB SCOL: TALL

= B8af

29850 IF HM 2 = O OR:HMM = 12 THEN
LET MSG$ = "MTH INVALID": GOBUE
SO000: GOTO 29540

29870 1F DD ¢« = O OR DD DYSHT

HiHM) + (LYR AND MM = 2 THEN
LET MEGS = "DAY INVALILID": GOSUE
ZO000: GOTO 27540

29880 I1F ¥¥ = O THEM LET MSGs =
"ZERO YR NOT ALLOWED": GOSUE
S0000: GOTO 29540

29900 REM =#CONVERT DATE TO JUL
IAN FORHAT

29905 LET JDTES = GTR% (¥Y + 10
00 + MTHBGN(MHM) + DD + (LYR AND
Ly i AR it

29910 IF LEN {(JDTE$} = 4 THEN J
DTE® = "0" + JDTE%

29980 RETURN

L9990 REM sssss END GET DATE SU
B serxe

Z0000 REM es«sss GET INPUT ERROR
GUR ®ssas

30010 VTAB SROW: HTAB SCOL + 2

J0015  FLASH : PRINT HSG%3 _CHRI i
7

30020 FOR 1 = 1 TO 1500: NEXT 1

30030 NORMAL : VTAP SROMW: HTAB S
COL: CALL - B&B

30040 RETURN

30045 REM ss«®ssEND GET INFUT ER
ROR SUE wsszs#

30048 REM

S0100. REM  wswse PRINT HMS6 & GET

Y/N SUB sesen

INVERSE : PRINT HSGS + "7

(¥/N) "§5: NORMAL

30130 LET SROW = FEEK (37) + 1

301480 LET SCOL = PEEK. (35} + 1

S01S0 GET REFLY$: FRINT REFLYS:

30160 IF REPLYS = "Y" OR REPLYS$ =
"N" THEN FRINT : GOTO 30190

30110

SO170. LET MSG% = “Y/N ONLY": GOSUE
IO000: GOTO 30150

0190 RETURN

30195 REM #»sss END FRINT MSG %

GET Y/N SUB ##sx=
30198 REM

144
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C/WP BITES £200
OFF APPLE II E

Meet the Apple IT E, the brand new
much improved version of the tried and
trusty Apple IT. The ‘“‘E’’ has (almost)
everything you ever wished the Apple had.
The memory has been increased to 64k with
an optional expansion to 128k. The keyboard
has sprouted extra keys, making 63 in all,
with proper shift keys and four arrow keys to
drive the cursor round the screen. The screen
boasts capitals and lower case letters (40 to a
line—or 80 with a low cost optional add-on).
And for brilliant colour the ‘““E’’ has a built-in
PAL encoder—just add a modulator and it
plugs straight into your colour television set.

The 80 column card is only £70 (no, it
won’t work with the Apple II Europlus). For
%150, you can buy another card which
provides both 80 columns and an extra 64k of

memory which switches in and out as Prices do not include VAT. RRP C/WP
required. Price
Apple II has joined the big league. Spole B SRR D
, ) 80 column card %80 £70
But there’s one thing !}pple Computer RS LR £180  £150

has not changed. The ‘‘E’’ still runs all (or _
almost all) Apple II’s enormous library of blomntenandidihnd S0 o
software without reprogramming or Disc drive with controller £345  &270
adaptation. Alas, the “E’’ costs more than its | Disc drive without controller £245 £220
predecessor. But C/ WP has had its way and is | ¢/WP Contour 3 Mb — £995
cutting £200 off the recommended retail price. 6 Mb _  £1195
The “E” is yours for a modest £645 plus VAT. 12 Mb — 21495
Or if you prefer it, we can still sell you 21 Mb —  £1995
an old-fashioned Apple IT Europlus at the old- | Muitiplan £185 £175

fashioned price—£499 plus VAT.

| | OUR PRICES STILL
TURN OTHERS GREEN
108 Rochester Row,
London SW1.
o = : Telephone: 01-828 9000

® Circle No. 192
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To enter the machine code type in the A simple but fast version of the popul:
Basic loader program and run it. Then | game Brick-Out uses keys 6 and 7 to mor
delete all the lines except line 10. The | you down and up. Both programs conta
routine can also be used as a foolproof | colour, sound and user-definable graphic

version of the old ‘“‘press any key to| so ZX-81 conversion would be difficult.
continue’’ routine. The machine-code routine is a fast sic

scroll, unlike many others produce

LINE-UP |
s THE zX-81 music program by M Wiseman of | 10 Clear 32499

Downham Market fits into 4K. The notes 203Fgr a = 32500 to 32561: read b: Poke
are generated by the machine code storedin | 44 I:\Iext a

line 1. The length of a note is stored by Poke | 40 pata 33, 1. 64, 17, 0. 64, 1, 128, 21, 237
16516,n, where n is the length. The pitchis | 176, 201 :

controlled by Poke 16518,n and the note is

It is called inside a For-Next loop by

generated by USR 16514. !nstruqticns fpr RAND USR 32500

the program are contained in Print
el statements from line 1000. Asteroid dodge
Press any ke ADODGE for _the asteroids game comes fro;
THIS SHORT gACHKE_CODE ROUTINE by P Spectrum games | Justin Rowling of Sudbury, Suffolk. Tl

Horton of Havant, Hampshire waits until | TWO SHORT GAMES and a machine-code | scrolling is achieved in three steps:
you press a key then returns the code of the | routine for the Spectrum come from C D | POKE 22692, 255
key you pressed. Henderson of Edinburgh. The first is a ggm$ AT 21, 31;

The machine code is stored in a Rem | simple version of Asteroids; you use Z and

] Xt trol hi T ek The Poke disables the automatic scroll. Tt
statement 23 characters long and is used by 0 control your ship as y Print At moves the next print position o

the line: the screen, scoring points. If you reach the : [ Ay
LET A% =CHRS$ (USR 16514) bottom you return to the top with a bonus f,hegﬁffefl;f;fﬁ;‘fgﬁ;?ﬁié??iggf -
AS will contain the key pressed. of 25 points. P j )
Press any key. Music.
.LOOP CRALL KSCAaN cD BB 22 - s,
i REN 2 HECOS 14 RAND +8C
PR Re s S PIdg PEER COBY #®c= RETURM » HE
NG L =5 M - S
JRZ LooP =8 Fo 2 PORE 16520 ,120
CALL KFIND cD BD @7 3 GOSUBE 1860
ID C. (HL) AE 1@ DIM Z$H(2.513)
iD B.88 25 €8 20 LET N=1
PLSH BO o5 gg gfg aE BRI
T = L BE a8 2
SaTT Iglc_:_LrﬁSCRﬂ gﬁ E% EE%’E,‘T,B;“WE”'*'N
- L se gRal geEn
c5
BEE : ER LET N=@ .
;g gg;gTaaTIHE{E EnND3: CHR$ |
7y X e o 2 P
28 PEY A334BRi532i i noctorecomne 28+INT (CODE Z$(2.NJ-16]1:iCHRS ¢
TA4ERSERCSCRBERZIC2RFACIDSY 28+CODE Z&(1,N} -INT (CODE Z% B
3@ FOR R=15514 1O 16555 H'égl iéggn' oK
ig PORE 8, CODE A%5:316+C0ODE A3 tEJ"" gg %; 2$=na A THEE Gﬂ:{-g %gg
10 iy
B Hewr 6 A TR 185 LET 6=CODE A$F15-445+CODE A
= (2} -
i Sk *186 5F o2 OR ©:255 THEN GOTO S
P
110 LET Z%(31,N3=CHR% (CODE R%{(1
Asterold dodge. ) $16-4454C bE’nste1-ea)
TR CLET X=8H: LET = LB =0 128 PR
= BEF FN bilnINT (END 7} 130 PRINT “PITCH(Q:HEST)““.DH 3
98 LET =z=1F5 (28+INT (CODE Z&(2.N) ~161) iCHRS
133 DEF EFN a(}=INT I(RND=331+1 (26 +CODE zsta N} -INT {(CODE Z$¢2
195 PRINT AT Y.z, us «NY £36) ¥16)
T4 EET a=FN a0 148 INPUT H&
128 LET 8=FnN &) 158 IF A%=" " THENM GOTO
142 LET a%="=xx" 155 LET @=CODE ﬁ$§15—443+€.‘098 a3
218 PRINT AT 21.3;3% 5(2) -26
228 PRINT AT 21,B.a% 1 186 IF G<©@ OR ©:>255 THEN &80T0C =2
248 PGRE 23592 ,255: PEINT AT 21 oG
s o L e BT PRINT a 168 LET Z$(2.N)=CHR (CODE RAE(31
258 PRINT ¥-1.Z-1;" y ) #16-445+CODE A%(2) 53
E%EE EFiqCREENS {YJZ’“"*. THEN L 153 LET =N+1
= 19
285 IF L=3 THEN B0 SUB 28892 20@ FOR A=1 TO Si=
27a L.ET Z=Z + {INRKEY &="0"}) - { INKEY 210 PORE 165186, CDDE Zs(2.A2
F="41" 2131 REM 15=L313=P
2725 BEEP B1, 50 250 IF Z&(1,8) <" “ AND Z$(2,8!
276 LET X=xX+i _ _ =" " THEN GOTO 500
277 IF INKEY %= THENM LET Y=IN 230 PORE 16516 .C0DE Z% (1.8 1.5
Y ' BEE I EelaRigc,, Then coTo i
2988 PRINT AT Y.z-2; FLASH 1; "SSP 266 NEXT A
o 2760 GOTO 30
2@dig FOR =1 TO ©: BEEP .6%5,5@: 380 FOR 3—1 TO CODE Z$(1.R3
BEER A%, 26: MNEXT N 312 NEXT
222a . PRINT AT _@,8;"5CCRE VX 320 GOTO 25@
2238 FOR =1 TO 408: HNEXT N 1080 PRINT "INSTRUCTIONS'
@35 PRINT AT 21.@: "PRESS GMNY KE 191@ PRINT ..“ENTER THE LENGTH A
f TG RUN AGEATIN" NMD PITCH AS 2 HEX DIGITS (E.G.
224@ IF INKEY%="" THEN GO TO 294 2@, 1R,FF} TO CHRNGE THE NOTE
gasa RN fcontinued opposite)
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—OPen file: sinclair—

(continued from opposite page)
R 6582 PRINT AT 21 @; "press *SPHCE

ER THAN EF . %gugzgru$hgeﬂg§§gT ahe TR INKETS THEN &0 TO 5
4 2 L E6@ IF INKEVS{>" " THEN
TR aE e :
: PR AT 21,0
TYPE & PITCH URLUE GREARTER THEN “87a pranT co To 198
FF OR LESS THAN BD. g@g PRINT "'EERS m YoUsR SCORE

IF ¥YOuU DONT WUANT T ;& : PRIMT 'ha—;core“'

0O CHRNGE # VALUE JUST PRESS N '919 IF s>=hs THEN LET s=hs: PRI
iééa Sy NTEhsE BOR X=diEos 260 e e
RS rid.—3u -
%323 §§¥§§N32?58 1882 BORDER 4: PAPER 3: INK 2: O
- LY n LS
gggg §§éﬁ¥ BENTER R NAME 1005 LET af="BREAKOUT @C.D.Hsnde
2@2@ IF BE="' THEN GOTO 5@ el aRTE roth
§§§§ ggsg éiégﬁ 2585 iela FD? a= gREgELEN ag PRINT 3%
2Q4@ IF PEER 168350 ¢)>255 THEN PRI e e e i o
NT “FOUND “;B& bt i DOUN e
2058 PRINT ., “"PRESS RNsLY 1AEE DR TR E S
2¢SS PORE 16550.0 1238 PRINT FLASH EH@'EBHWY'HE
2080 PAUSE SEVED ¥": FLASH ©; PRUbE
2970 GOTO 58 1@4@ BGREEﬁqD PRPER @: INK 7: C
NDTE URLUES (Ce MEQNS C SHARR) S | gss'o 5
B OEEE BB OB 18 £OR 7ogegoTo e
3 + ; A L = ! G
G 9% 6 oS §+ &F E Eg alE RERD a: FOKE USE CHRS {p+r
G = C+ 7B T2 + i #
E 65 F 5 F+ =h G 55 13 NEXT §
S¢ 5@ & 4C S+ 48 B a4 S hEn &
) 55 Y o) = D+ 56 ‘“‘lS DATH 2.BI a0@liada.BIk |81
E =3 R F F e+ 2D & e L1186, BEIN ﬂlﬁli@i@ BIN Baliiiaa,
G+ =25 ®7 =5 S+ 24 E oz BIN @BB.‘LJ.EHZ?B EIN auamm,a
16 DATA BIN Q0OR1ded,STH 2iidi
1@B,BIN 2Rilillile,8IN 211131108, 87
- ﬁagg 11118,8IN @111@111,51N @iis
Spectrum gantee. 0000 Bn sus z2om: LET xuo

“1& BQF‘DER VeNBRTT AT 3 SRR
PER CLE : BORDER & PRPER @
i2 LEI' a=3: LET q=@. LET b=iB:

Ei’l PRINT 2T =0 b, L il

22 PRINT B INT (RND ¥4 +15, INT

({RNG311) ; "R

23 NE NT © s
FLASH 31: PRINT BT 2.2: "83TE

RDI& SHURER . FLHDF B

25 PRURE i@

29 SDKE Z356922 .22 =gl ™

30 PRINT AF 2%, XM iRANDES13;: R

lErISI

R N i 31 PRINT AT 21, IMT (AND#31); X
32 LET as$=INKEYE: PRINT AT a.,kb
L REENLDT YRR b TD den
= SCREENS (a.b)=
78 FOR u=1 TO 1S: PRINT BT u.2 CRETNE S3O%TUTHEN LET bobex: I
@; "HUSAT U,21;URUIAT Y. 230 8T N F br31 THEN LET n=o®
EJ{TE\JINK 2 2[g IF =g " T!—égi\: 15T b=p-m: X
74 THEN LET b=
75 FOR Y=1 TO 1S5: PRINT AT 4,2 & g%QLET g=q+.25: IF qr2=INT 14+
Ek%a-’nT U,28; "RY;AT 4,29 "8 N 2y THEN LEY a= 2+l: IF s=28 THEN
88 PRINT AT 19,3;"score hi-s LDq%”ER§E$EQT a,b;"®U:AT a-d.b:"
core batt® HIRT aw2,b; "
Q@ INK 7 37 LET £=5+1
S8 G0 TO =2ee 2@ IF s»ie@ THEN LKT =2
18@ IF SCREENS (a.b)="%" THEN L 30 BEEP 21,203 (28—
ET d=-d: BEEP .®1.,8: LET S=5+10: &1 IF S-15=INT iﬂflSJ THEN &0
PRINT AT 2&,S.s;AT 28,24 e:AT 2 TO 2ea
&,15; hs 42 @0 TOQ 28 4
102  PRINT AT a.b;"®": LET k=a: 1@ CLS : PRINT 5; " PDInts": ST
L.ET 7 G o Sal 1) o a..a+c op :
IF a>=1S5 OR a<=1 THEN LET ¢ 200 PRINT AT 21, INT {(RNDzR1:"R
12@ LET b=h+d = 0 To 2O
138 IF b>=3@ OR b=1 THEN LET d= 228 ELRSH 1: PRINT AT i@,18;“ A
£ sterocid Shower ": FLASH @ v
14@ IF b=1 THEN GO TO c@e 21@ PRINT BT ca,“;"nuv REY 7@ ©
1S@ PRINT AT K. ONT INUE ™
160 IF INKEYS:“E“ AND p <13 THEM 311 PRUSE @
LET p=p+1: GO ToO 208 3312 CLS : BDRDPER 7: INK @: PRPE
178 IF INKEYS$="7" AND p>1 THEN R 5
LET p=p-1i: &0 TO 206 1S PRINT .- - THE OBJECTY OF
is8@ GQ TO 184 THIS GAME IS Tuavnxb 7 NEUER END
282 PRINT AT 0,8;" “:AT o+1.0;" ING RSTERQID SHOUWER.YOU SCORE
ST U = POINTS FOR THISAND uHEN YOLR SHI
285 PRTINT AT .8  §'.AT pi,.a; " P RERACHES THE BQTTOM OF THE 3CR
1';8T p+2.@; " I EEN YOU SCORE ABDNLUS & RETURN TD
23@ LET o0=p THE ToOp'
3@ GO TO 188 ADR PRINT - "You Kmoeve using:”
6B8R IF p=2a OR p+l=3 OR p+2=3a TH 324 PRINT °° o
EN GO TO 1S5@ 325 PRINT U Zz-%-¥ L4
B5@3 PRINT AT K,. ;" 34@ PRINT AT 28,5, "AlY KEY T ©
6@8S IF s =920 THEN CLS : LET f=f ONT INLE "
+1: GO TO &5 3S@ PRUSE @&: CLS : RETURN
687 LET a=INT (RND&3) +2 1600 LET ===4+25
TglgagET e=e+i1: IF ex=f THEN GD 1B3I® LET 53=3: RETURN - III

PRACTICAL COMPUTING March 1983 147



Whichone’s

We choose the ACT Sirius 1

.. and we make it our business to know just what the So if you want to plan a system, install a system,

best options are in the micro jungle. develop an existing system or just want to know more

We specialise in Management Information Systems for about Management Information Systems —speak to

large organisations offering a complete and comprehensive Applied Micros and find out why we choose the ACT

service to financial and business managers. SIRIUS | to give you the full service.

® Wm'" ldent]fy the hardware and Applied Micros also offer the following technologies and
software options products: dBASE Il, MicroModeller, SuperCalc, Multiplan

® We will design and develop systems to meet Wordstar . . . Networking, Communications, Hard Disks . . .
your needs We are also a PULSAR SOFTWARE CENTRE.

@ We will train you and your staff

@® And we back you up by giving
ongoing support Cut out and post this coupon if you want to find out how

With a customer base that reads like the Times Top 1000, Kfl’:r:a‘gg;’;;iﬁ'ﬁ%f;"aggﬁ?;:éfn? N e )

you can be sure that our systems specialists speak your

language, no matter what the industry.

Name

Applied Micros _| =

Name of Company

Applied Micros Limited, The Genesis Centre, Address . £
Birchwood Science Park, Warrington. o e
Tel: (0925) 819939 S

(SIRIUS is the registered frade mark of Applied Computer Technigues (Holdings) pl.c)

@ Circle No. 261
148 PRACTICAL COMPUTING March 1983



ACCENT
ATARI

by Jack Schofield

THE FIRST Atari Open File — January issue
— did bring a response, albeit a small one.
There is room for more so Atari users, send
in your programs.

Load and List

The first program to arrive was on cassette
in three versions, requring CLoad, Load
“C:" and Enter “C:”’, The programs were
originally saved using CSave, Save ““‘C:”’
and List “‘C:"’ respectively, and they are not
interchangeable. It is an interesting piece of
versatility, but why have three ways to save
and load programs?

CSave is the standard method, and it
saves a tokenised verison of the Basic
program. Tokenisation takes place when
you press Return at theend of a line, which s
why, if you type in SE. and then list the line,
the Basic comes back with the full Setcolour.
That s, it just holds a token, and it looks up
the meaning of that token; it has no idea
what you originally typed.

The big advantage of using tokens is that it
is very memory-efficient because each
token, with a couple of exceptions, takes up
only one byte of RAM. Setcolour takes up
only one byte. Long variable names like
Netcost take up only one byte per use, after
the first use.

There are three types of token, except for
a couple of special cases. The three types are
keywords, operators and variable names.
Keywords can only be the first entry of a
statement and Basic then supplies an
invisible Let if you do not enter one.

Operators like + and = will be mixed up
with variable names in the rest of each
statement. The spottable difference between
them is that operators have their upper bit
off and variable names have it on. This
means it is possible to have 128 variable
names in a program and the tokens will run
from 128 to 255 — one-byte numbers with
the upper bit on.

So how does Basic know which variable
name that byte stands for? Easy: it looks it
up in the variable-name table, which has a
starting address found from

PEEK(136) + 256 # PEEK(137)
Each time you type in a new variable name
Basic gives it anumber and keeps a record of
what it stands for — Netcost or whatever.
This obviously has a memory overhead
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which has to be taken into account in
addition to the one-byte cost per use.

A number of implications follow. First,
the variable names are held in the order you
typed them in, not the order they occur in the
program. Second, if you mistype a name
and press Return, the mistyped word is also
added to the variable-name table. Third, it is
much more memory efficient to use
variables than to use binary-coded decimal
numbers taking up six bytes each. And
fourth, when you have finished the program
it does not matter what the variable names
are. They need not even be different.

Screen save

Bob McConaghie has also sent a useful
Screen Save utility. Like Archimedes’ hat,
some graphics screens take a considerable
time to draw. The utility uses the central I/0
described in the operating-system manual,
It is run by a small machine-code routine

Open file; Atar]=——

which is created by reading the Data
statement. After running the program, type
Print M$ and look at the result. Our inability
to print it out prevents you from entering it
directly.

The next part of the program draws
something on a Graphics 8 screen with no
text window. It means BufLen is equal to
7,680 bytes, the length of the screen
memory.

The utility itself starts at line 1000. It only
requires you to tell it how much memory to
save, Buflen, and that M$ contains the
machine-code routine that calls CIO to
perform the Save. Tosave to cassette instead
of to disc just change D:Name to ““C:”’.

What about the load routine? Well, that is
exactly the same, except for two Poke values
and the fact that you change 8, which means
Output, to 4, which means Input as follows:

OPEN #1,4,128,"D:SCREEN.SAV”
(continued on next page)

Screen save.

30 FOR L=1 TO 6:READ A
40 M&{L,L)=CHR$ {(R) :NEXT L

310

320

330

340

1000
1010
1015
1020
1030
1040
1050
1060
1070
1080
1090
1100
i110
1120
1130
1140
1150

GRAPHICS 0O
PRINT "ERROR-
END

HI=INT (RUFLEN/256)
LO=RUFLEN-HI %254

POKE 850,11

POKE 852, PEEK(88)
POKE 853, PEEK (89)
POKE 856,L0

POKE 857, HI

POKE 858,8

X=USR (ADR (M%) )

CLOSE #1
RETURN

10 DIM M$(6) :REM Needed for
20 REM machine code routine

90 DATA 104,162,16,76,86,228
99 REM Small routine for demonstration

100 GRAPHICS 24

110 SETCOLOR 2,0,0

120 COLOR 1:REM Draw using colour one
130 FOR L=0 TO 156 STEP 4

140 PLOT L+80,0:DRAWTO 236,L

150 PLOT 80,L:DRAWTO L+80,156

160 NEXT L

170 BUFLEN=7480

190 GOSUR 1000

200 END

300 REM ERROR HANDL ING

305 REM Should only be necessary when
306 REM restoring saved information

POP :REM Remove RETURN entry from stack
" s PEEK {851)
REM SCREEN SAVE UTILITY

REM Ensure that both M$ and BUFLEN
REM are set before coming here

OPEN #1,8,128, "D: SCREEN. SAV"

REM All set now call CIOD

IF PEEK(851)<>1 THEN 300:REM ERRDR

small

CHANGE THESE LINES FOR
THE LOAD ROUTINE

1050 POKE 850,7
1100 POKE 858,4
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(continued from previous page)

Or, again, use *‘C:"’ for cassette instead.
Now, send in your programs so we can all

benefit from that nifty routine you have

burnt midnight oil on.

List "C:"

The difference between CSave and List
“C:” is that a Listed program is still in
ASCII character format and not tokenised,
as is obvious if you list a program on the
screen. Listing it to the cassette worksin : e
same way. The disadvantage is that ior
various reasons it is slow and takes up much
more tape. But you can use it to perfect your
pr: zram typing, and it also allows you to
merge programs together.

Take a program you have CSaved and
CLoad it, then use Print Fre(0) to find the
amount of RAM you have left. Save the
program to another tape using List ““C:”’,
then type New to clear RAM. Rewind the
tape and type Enter “‘C:” to reload the
Listed version.

Now you should find that the program
takes up less RAM, because when the lines
were Entered, it was exactly as though the
program had been typed in afresh. If you
inspect the variable-name table the variable
names will be in the order they appear in the
program. Now CSave the program for
future use. If you are a poor typist you will
be surprised how much memory this routine
saves.

Note that before Entering a program you
type New, whereas you do not have to do so
if you type CLoad. CLoading a program
automatically clears the previous one,
whereas Entering one does not, so you can
merge programs or add standard
subroutines from tape, as long as both

programs have different line numbers. If
two lines have t' : same number, the last one
entered replaces the previous one exactly as
it does when you are writing a program.

At this point you may wonder why I have
not given you a complicated routine to
inspect the variable name table. The reason
is that there is a very simple way of doing it.
The Atari has a wonderfully simple 1I/0
system where each device is addressed by a
single letter:

E — the keyboard/screen editor
K — the keyboard alone

S — the screen alone

P — the printer

C — the cassette recorder

D — the disc drive.

If you want to send something to a
different device you only have to change one
letter. You can use these cassette routines
with disc; or Save a program to the
keyboard, though this is not a lot of use.
However, as well as Listing a program to
cassette vou can Save one to the screen.

If you simply type Save *‘S:"* a tokenised
version of your program will be displayed.
Write a three-line program using the
variable names Ted, Bert and Ernie and do
this. Among the mess of tokens at the top of
the screen, the variables will be there in
character form. That’s the variable-name
table.

Using Save “‘C:"’ instead of CSave is
simply using the general 1/0 instead of the

CSave system. It also saves the program in |
tokenised form, but I'm not sure what else it |

implies. There is a bug in Atari Basic:
sometimes the cassette buffer is not cleared,
preventing CSave from working properly.
The buffer can be cleared by issuing an
LPrint statement first because Basic uses

operations, as explained on page 23 of the
manual. If you don’t have a printer, don’t
worry: LPrint will merely produce a
harmless error message. Save ““C:"’ seems to
avoid this bug in CSave.

Quick tricks

One way to save memory by using tokens
instead of floating-point numbers is to write |
a subroutine on the lines of:

N1=1T:N2=N1+ NT:N3=N2+ N1:N4=N2
+ N2:N5 = ..

Then each time your program needs a
number, use your variable instead:

10 FOR X=N2TO N10 STEP N2

essentially adding an integer format that
Atari Basic lacks.

A moreinteresting idea is to change all the
variables in a program to the same variable.
It was described by Bill Wilkinson in his
Insight: Atari column in October 1981’s
Compute! The listing shows a program by
John Wiley of Microbits in Albany, Oregon
which changes every character in the
variable-name table into a Linefeed
CHRS$(155), effectively hiding the variable
and making the program unreadable.
What’s more, it effectively deletes itself
afterwards.

Lines 32700-30 change the line numbers
of the listing so line numbers bigger than
32512, high byte 127, are greater than 32768,
high byte 128. Basic does not know about
line numbers higher than 32767.

The listing contains only 10 statements.
Type it in and List it to tape. Load your
program and then Enter the routine. Type
Goto 32600 to runit, then save your working
but incomprehensible-looking program in

IOCB #7 for all CLoad, CSave and LPrint | the normal way.

Quick tricks.
32600

32730

32600
32610
32620
32630
32640
32700
32710
32720
32730

FOR X=START TO VEND
POKE X,155
NEXT X

X=X+1

START=PEEK (130) +256%PEEK (131)

X=X+PEEK (X+1):60TO 32720

START=PEEK (130) +256%PEEK (131)
VEND=PEEK {132) +256¥PEEK (133)

X=PEEK (136) +256%PEEK (137)

IF PEEK(X)>126 THEN POKE X,128:END
X=X+PEEK (X+1) : 60TO 32720

Effects of Quick tricks listing.

S REM ORIGINAL PROGRAM

PRINT CHR$(125):REM CLEAR SCREEN

POKE 752,1:POSITION 10,10

PRINT "PRACTICAL COMPUTING"

A=INT (255%XRND (1) ) +1: B=INT (255%RND (1) ) +1
FOR C=1 TO 5:POKE 710,A:POKE 712,B

10

32610 VEND=PEEK (132) +25&6%PEEK (133) 20

324620 FOR X=START TO VEND 30

32630 POKE X,155 40

32640 NEXT X 50

32700 X=PEEK (136)+256¥PEEK (137) 60

32710 X=X+1 : 70 6070 10
32720 IF PEEK(X)>126 THEN POKE X,128:END

50 FOR AvvAv=1
LISTING

NEXT AvvAv
70 GOTO 10

SOUND 0,A, 10,8:SOUND 1,RB,10,8:NEXT C

CORRUPTED USING CHR$(65) OR A

INSTEAD OF CHR%(155) OR LINEFEED

9 REM CORRUPTED LISTING

10 PRINT CHR%(125) :REM CLEAR SCREEN

20 POKE 7052,1:POSITION 10,10

30 PRINT "PRACTICAL COMPUTING"

40 bCORRUPTED LISTING

=INT (255%RND (1) ) +1 : ARAAARRARARAAAARAIA=INT
{255%RND (1)) +1

:POKE 712, AAAAAARARARAARAAIA
60 SOUND O,bCORRUPTED LISTING
» 10,8: SOUND 1, ARARRAAAARAAAAAAIA, 10,8:

TO 5:POKE 710,bCORRUPTED
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God didn’t make
little Green Apples...

Datalink isn’t the

largest dealer in
the SWof England

In the same way as we all know who’s
responsible for nature’s bounty, there’s no secret
about the stature of Datalink in the S.W. of England.
Especially if you happen to be one of those highly
professional, computer orientated blue chip and
multi-national companies who are customers of ours.

And when you think that we only took three
growing seasons to reach our present position it
says a lot for why companies, large and small, come
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to us. Things like professionalism, knowledge,
service and pricing.

If you're sceptical we'll give you some names
where you can check. Names that you will have
heard of.

Let's hope we can use your company as a
reference, too, before long.

And bear fruit with the rest,

‘Microcomputer Systems (U.K.) Limited
10 Waring House, Redcliffe Hill, Bristol BS1 6TB
Tel: Bristol (0272) 213427 Telex: DATAL G 44807

(]
apple computer
Authorised Dealer and Service Centre
24hr answering service
® Circle No. 212
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PORTABLE

COMPUTERS

EPSOM HX/20
(Brief case Computer. Weighs less than 4lb. 16K expandable to 64K.
Full size ASCIl keyboard. Runs on own power for 50 hours. Complete
with serial and RS 232/Interface. £400.00
Add on fac. inc. Barcode. Reader/ Microcassette/Acoustic Couplers for
telephone link up etc.

HP75C (The new portable computer 16K expandable to 48K size
just larger than a reporters notebook, weighs under 2Ib]. Will inface
with other HP eguipment incl. ®ltems detailed below ideal for
Eng./SCI/ travelling business executive. (600 appointments can be
stored in MEM built in international clock full size keyboard etc).

£700.00

Turn your 41C/CV System into a hand-held Computer with these
accessories

¢Portable D1g|ral Cassette Drive (stores up to 131 0}'2 bytes on a

moveable mini date cassette. Files can be given ‘‘Meaningful”

names. Average file access 13 secs. works on rechargeable bat-

teries and is completely portable) £310.00

e HPIL Extension Module (This interface module enables you to com-
municate with up to 30 peripherals including line printers, measur-
ing instruments, mass storage devices, such as cassette drive
above, printer below and even other computers). £76.0

sThermal Printer (82162A) as original printer plus automatic
left/right/centre print justification, extra buffer elements (101
Bytes) giving more storage data without slowing system. Greater
graphics capability. Control sequences can be executed without be-
ing printed, etc., etc., rechargeable batteries completely portable.

£273.00

Extended function and memory modules for HP41C/CV now in
stock.

HP41C (Newest Sci. from HP) £114.75
HP41CV lincorporating quadram} £161.75
HP4.1C Card reader £114.75
HP41C Printer (B21434) £213.95

In stock the new HP10C 11C 15C/16C.

HP ECONOMY PACK
HP41C together with card reader, and printer (82143A). All com-
plete as manufacturers spec. £438.00
HP BUDGET PACK
HP41CV together with card reader and printer (8214 3A). AII com-
plete as manufacturers spec. £485.95

||||||l||l|IIHMIII“"“"'lll“hll!llll|||||l||||“ “HW cac
] | culllH “mf%

———— | ".““I

FULL DETAILS AVAILABLE FROM

Synergy Computer Systems
E Block University Village
U.E.A.

Norwich
Tel No: 0603-503015

EAST NORFOLK

@ Circle No. 272

COMPUTER PRINTERS
For up to date prices please telephone.
EPSON
guality Matrix Printers to suit a wide range of applications.
KI
High quality small, light quiet Matrix Printers keenly priced.
QUME

Daisy Wheel series sets new standards for print quality and perfor-
mance at realistic prices.

SHARP
PC 1500 Pocket Computer £130.00
CE 148 RS232 and Cent I/F £130.00
CE 15A Appli Tape £13.00
CE 150 4 Col printer/cassette I/ FE

MZ-80A complate with I/F card,
cables, CP/M operating system and
Sharp Disc BASIC & Manual £650.00
MZ-80B 64K Computer 320x200
115 High Res. screen Software controlled
CE 151 4K Add on mem £43.00 cassette unit £43.00
CE 152 Cassette Recorder/Player MZ-80B Dual Floppy Disc Drives for
£34 MZ-80B complete with I/F card,
cables, CP/M operating system and
Sharp Disc NASIC & Manual £650.00
MZ-80P4 150 cps Dot Matrix Printer

CE 153 Add on Soft Card £69

CE 155 8K Add on mem £69.00

CE 158 8K add on mem with battery
£75,00

back up £700.00
MZ-B0A 48K Computer £425.00 MZ-80P5 BO cps Dot Matrix T/F
MZ-B080AEU Expansion Unit for Printer £360.00
MZ-80A £86.00 MZ-80P6 80 cps Dot T/F F Printer
MZ-B0FB Dual Floppy Disc Drives for £400.00

The SHARP MZ-80 P4, P5 and P& PRINTERS come complete with interface card,
printer cable and ROM.

SPECIAL OFFER
TEXAS T159 together with PC100C (Complete as manufacturers
specifications) £265.00

TEXAS TI PROGRAMMER (Hexadecimal Octal. Dec. Converter) £562.50
GOODS FULLY GUARANTEED.
PRICES EXCLUDING VAT AND P+P.
Company and Government orders accepted by phone.
Barclaycard/Access/Visa accepted by phone

Tel.: 01-455 9823

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

MOUNTAINDENE

22 Cowper Street
London EC2

@ Circle No. 271
152

ctical
putmg

We currently require a bright enthusiastic

SALES EXECUTIVE

to join one of Britain’s leading Personal
Computer publications.

You will be selling a complete advertising
package to our advertisers and their agents,
including stand space at our very successful
COMPUTER FAIR exhibitions.

Experience of both direct and telephone selling,
preferably within publishing, would be a distinct
advantage.

Knowledge of persoal
desirable is not essential.

Salary range £6,300-£6,800
company car provided.

computers although

(+April  review),

Applications with CV should be addressed to:

lan Carter, Advertisement Manager,
Practical Computing, Room L310,
Quadrant House, The Quadrant, Sutton,
Surrey SM2 5AS.
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TANDY
FORUM

by John Wellsman

Noise input

HERE IS an item to control the world with
your TRS-80, sent by Dr J S Lowe of
Keyworth, Nottingham. He describes it as
“speech input made easy’’, but to be
accurate, for ‘‘speech’ use ‘‘noise’. No
special equipment is required; all you need is
a tape recorder with its own microphone, a
level II keyboard and the standard
connecting leads.

First, connect up the cassette recorder as
usual, except that the cassette input plug
need not be used. If the recorder does not
have a built-in microphone plug in an
external one.

Then press in the record tab sensor, and
press the Record and Play keys as if for
recording.

Then, press in the record tab sensor and
press the Record and Play keys as if for
recording. Video Genie users need an
external cassette recorder, using the leads
from the second cassette interface. The
cassette is now actively picking up sounds
from the microphone and feeding signals
into the computer to port 255, the cassette
Read/ Write port. To detect an input you
use the function Inp(255). To see if it is
working, try running this program and then
tapping or shouting at the microphone:

10CLS _

20 IF INP(255) = 255 THEN PRINT @ 488,
“NOISE”: FOR N = 1 TO. 1000 : NEXT
N:GOTO 10 ELSE GOTO 20

The word ‘‘noise’” will appear on the screen

as soon as a noise occurs. Note that while no
noise occurs a loop is set up inside line 20,
but directly a noise does occur whatever
response you have set up occurs. The port
must be reset before it can be tripped again.
It is achieved by the commands CLS, Clear
or Print CHR$(23).

Dr Lowe states that Inp(255) works fine
on his Video Genie in spite of the fact that
the second cassette interface is supposed to
operate through port 254.

Program protection

This little program will enable you to give
your programs a lot of protection. It
demonstrates a way of preventing the
unauthorised Listing or LListing of your
coding. Line 60 puts on the blinkers and line
120 will take them off again.

One snag is that you cannot use an
ordinary Input function when you use this
lock. Use an Inkey$ routine instead as in
lines 70to 90. However, if you are using Disc
Basic, the snag becomes a little more serious
when you Input from a file, because the
same problem occurs. The program ends.

The only way to get over it is to invoke the
Poke in line 120 immediately before the
Input, and then invoke the Pokes in line 60
immediately afterwards. There is one other
snag. It can only be effective with people
who do not read Practical Computing.

Tandy

Tandy model I and III users are most
fortunate in their wide choice of disc
operating systems. They have in addition to
Tandy's own TRS-DOS, NewDos 2.1,
NewDos 80 versions 1 and 2, L-Dos and its
little brother and others not generally
available in the U.K. Apart from NewDos
2.1, which the authors at Apparat conceded
was a rewrite of TRS-DOS with
amendments and embellishments, all the
others are independent creations, though to
a greater or lesser extent they include some
of the TRS-DOS’s external architecture.
Some of the utilities offered by these systems
take alot of learning, and [ would not advise
anyone to change their DOS merely because
a new and more fashionable one has
appeared on the scene.

Noise input.

1 DATA 0D0000

PBRINT"ERRQOR.
150 FOR C=

NEXT Cs=
160

180 STOP

110 INBUTYNEW DATA" :NDH

120 RESTORE:READ ED%
125 *6aTO 200
130 IF LEN(ND®) > LEN(EDS)

NEW DATA LANGER
THAN EXISTING DATH.

140 IF LEN(ED$)=LEN (ND$)
ELSE ND$="0"+ND%:GOTO 140

1 TO LEN(ND$) @ DOKE

C+17134, ASC (MIDS (ND$, C, 1)) ¢

RESTORE:READ ND%
170 BRINT"NEW DATA READS" :ND%

THEM

PeRTOR

THEN 150
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The various system options on NewDos
80seem to give people trouble. What is often
forgotten is that you must reboot
immediately after setting the parameters —
they will not work until and unless this is
done.

New data for old

Andrew Parsonage of Saltney Ferry,
Chester has worked out a way of recording a
single item of data in a program and altering
it, if necessary, each time the program is
used. As it stands, it can only be used with
model I, level 2.

The essential factor is that the line
containing the data must be the first line in
the program, though the line number is
immaterial. Another restriction is that the
new data must be the same length as the old
data. It can be less, and this is taken care of
in lines 130 and 140. Then in line 150 the new
data is Poked into the address of the old
data.

If the data is numerical it can be read in
line 170 as Val (NDS$) and the padding zeros
will be ignored. If the data is a text string
then instead of adding zeros, substitute a
CHR$(128), which is a space. It will not
work with Disc Basic as programs do not
always start at the same address. However,
the starting point can be found at addresses
16548, least-significant byte, and 16549,
most significant byte, and the address to be
Poked should be six addresses above this.
With the use of Linelnput, it is possible to
poke in more than one item of data.

Andrew Parsonage suggests that this
routine could be useful in games, for
instance, recording the highest score. But it
could also be used for more serious
purposes, such as automatically recording
the number of times that a program has been
used.

Speedier graphics

M K Offen of Newcastle upon Tyne, sent a
most interesting account of his experiments
with strings in the graphics field. He makes
the important point that if you have a
complex graphic design to display on the
screen, it is far quicker and much more
striking to build up the display into one or
more very large string variables, and then
print them, rather than laboriously define
and print a display one character at a time.

For instance:-
10 FORX=1TO64

20 A$ = A% + CHR$(191)
30 NEXT:PRINT A$

is faster in the actual display than

10 FORX=1TO 64
20 PRINT CHR$(191):
30 NEXT

These two loops only illustrate building
large strings. When only one character is
used, Print String$(64,191) would be the
way to perform the operation of the first
loop. To show the use of large string
variables, which can hold up to 255
characters, Mr Offen gives a program which
draws a simple pictograph-type map — see
listing 1.

fcontinued on next page)
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There is some delay in building the string
AS, but onceitis completed it canrepeatedly
be printed on the screen with no delay at all.
If a display is used in a game, the time spent
in building the string can be hidden by
printing directions on the screen. By the time
they have been read the string will be
complete.

From an operating point of view, a rather
quicker way is to build up each line or part of

a line into a string by adding the actual
characters, then adding the strings up to a
maximum of 255 characters. With four such
giant characters you can cover the entire
screen, except for four characters. Printing
these will come a very good second to a
machine language display. The dis-
advantageis that the planning and coding of
the program takes a lot of thought and time,
but the results are well worth the effort
made.

-.-.----.-------.---.-------.(npeIliile::E&ﬂﬂéhV!!!!!

Listing 2 illustrates the speed at which thi:
will work. It takes about half a second tc
print the whole screen. Remember to avoic
what look like more elegant methods of
building strings. Forinstance, in lines 50 anc
60 small loops could have been used tc
construct the large strings. But loops take
time and can perceptably slow the routine
down. Try it and see. Always add the strings
together with + and do not forget the
where necessary.

CONT INUE"

60 POKE16B63, 1958 POKE
16864, 114 POKE 16865, O

PROGRAM.

120 POKE 16863, 201

S0 JE=INKEY®:IF Je="" THEN 50

70 PRINT@448, "ENTER YOUR NAME"

80 Is=INKEY$:IF I$="" THEN 80 ELSE
IF I1$=CHR$(13) THEN 90 ELSE .

AHE=A%+ISIPRINTIS; :GOTO BO

30 PRINTES7&, "YOUR NAME IS5 "31A%:

100 PRINT@®704, "THIS ENDS THE

NOW TRY AND

110 PRINT:PRINT"IF YOU CRAN’T,
PeCHR$ (34) s "RUN 120" »CHRS (34) 3
" AND TRY AGAIN. ":iEND

Program protection. Speedier graphics — listing 1.
EO R NEHE SRS R EDEMD CAE  TRE L ST 1 CLE:CLEAR 100
AND LLIST DISARLE ROUTINE 10 CLEAR B10

20 7 THE NORMAL "INPUT" FUNCTION 15 FOR Y=1 TO 15
WITH THIS BRINGS THE PROG TO AN 20 FOR X=1 TO 13
END 80 AN INKEY$ FUNCTION MUST 30 RERD N&

BE USED INSTEAD -~ SEE LINES 70 -~ 40 IF N="RW"

30 GOTO 80

30 CLE:PRINTE159Z, "TO GO EBEYOND S0 IF Ng="5"
THIS LINE WILL DISABRLE THE LI&T a0

& LEERT FUNETTION. &0 IF N&="AQ"

40 PRINTIPRINT"PRESES ANY KEY T0 80

80 NEXT
100 NEXT
W, W, W
g, 8, W

LIST IT."s
TYPE 8,8,W
S,8,W

g, 8, W

Speedier graphics — listing 2.

1 CLEAR 1500:CLS

D=RND (40)
20 AE=5TRINGH (4, 166) +

30 B$=8STRING® (4, 32)+

1000

CCE=CE+CHE+TH

g

5 A=RND{40) tE=RND (40) : C=RND {40) &

STRING® (4, 32) i As=A%+A%

STRING® (4, 166) tR$=H$+B%

50 AS=AS+AS+AS+AS I BE=RE+BE+ES+BS
60 PRINTAS:EE:AS BeiABsBE A RSy
CH=CHRE(160) +CHR$ (130) +
CHR$ (180) +ETRINGS (4, 32) ¢

1010 PRINTSTRINGS (A, 32) 104
STRINGS (B, 32) :C$:BRINTSTRINGS
(C, 32) 1C$:PRINTSTRINGS (D, 32) 3

8,8, W

70 IF Ng="T"
90 A%=A$+CHRS (10)

110 CLS:PRINTCHRS (23) :0%:

120 GOTO 120

1000 DATAW, W, W, W, W, W, W, W, W, W, W, W,
1010 DATAW,S,S.8,5,A,7,7,8,8,8,85,
1020 DATAW,S,S,5,8,T,A,A8,7,T,8,5,
1030 DATAW,S.5,8,T,.7.T,8, T.T. T, 5,

1040 DATAW,S,8,8,T,T,T,A,A, T, 7T, T,

THEN A%=R%+CHR$(191) :
THEN A%=A%+" "iGOTO
THEN A$=R$+"*":1G0T0O

THEN R$=As+"T"

1050 DATAW,8,8,8,T,T,T,T,AR, 7,7, T,

1060 DATAW, S, 8,5,8,T,T,7,A,A,A, T,

T, T, W

1070 DATAW,S5,8,8,8,T,T,T,7,T,A8,T,

o L

1080 DATAW, S8, 5,8,8,8,T,T,7,T,R,A,

Tl

Al i)

1090 DATAW,S,S,5,8,5,5,7,7T,7T,T,A,

1100 DATAW,S,S,8,8,85,5,8,T,T,T,A,

A, T, W
A, T, W
oGy
BRINT
i

W, W, W

1110 DATAW,S,S,8,5,8,5,8,T,T,T,T,
1120 DATAW,S,S,8,5,8,8,T,T,T,T,A,
1130 DATAW, S, §,8,5,8,8,8,T,T,T,A,

1140 DATAW, W, W, W, W, W, W, W, W, W, W, W,
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oroduct Nnews

Sottwi Ou Special
o Nom:m Dﬁsp:ounf
RAP Prica Prica
DBase |i refational datab, {Each)
Ma::‘:;ay;;:r::cka;oa £ £436.00 £415.00 E£385.00
Our Spacial
Flaxible disks Normal &'Jm:ml'
RAP Price Prica
{Each}
& S5/5D 2250 21.50 18.50
550D 3150 29,90 25.50
39.05 37.20 30.70
5i" S5/DD 40 tracks 19.40 18.50 17.20
S5O0 80 tracks 25.90 2470 22.40
DS/DD 40 tracks 30.70 25.00 2250
D500 B0 tracks 3750 32.05 27.50
Thess discs sre certifind up to 12 million passes. The discount price includas frac library case with the disks.
Our Special
Cassattes Normmal D;‘s’csg::lr
RAF Prica Price
(Each)}
c12 0.50 0.45 0.40
Ci5 055 050 45
Those cassettas ara inclusive of Library Cose. For of 10°0r more. pinase roduca the prica by 10% and round it 1o the naarest panny e.9. C16 would cost 40p for 10 or mora. Axon
Chur Spoecial
Ribbans Normal D-'sccf:mr
RRP. Price Prica
(Each]
Epson MXB0 6.50 B 4.50
*Micraline 80 250 2.75 205
*Commodore 3022 250 2.25 1.85
Commodare 4024 tally 1000 450 327 295
*Olympia ES100 205 1.85 167
Epson MX100 8.20 8.50 185
Annadex 9500 975 8.35 B45
Bracho.
Qume M!S Mark || 308 275 224
Quma M/S Mark 1l 395 378 340
Quma M5 Mark IV 7.50 575 525
Fabric Mark Il 108 275 224
Diabolo Hytype I MS 428 .85 340
Il clath 430 395 345
NEC Multistrike 870 503 450
Fabric 7.00 630 467
The above are original branded ribbons oxcept those marked *
Qume and Diabolo branded wheels 6.50 5.50 475
Our Special
Storsge Boxes Normal Dlscn':m!
RAP Price
{Each]
Hard Library Casas
& 2,80 225 175
55 2,05 LI5 140
Colours avaitabla Blue, Beige, Black, Gray,
Lockable Storage Boxes
8" Holds 40 22,50 20.00 16.50
8" Holds 80 3500 30.00 24.20
5" Holds 40 17.50 14.50 11,50
51" Holds 50 2250 20.00 16.50
Multiple Storagas Units
8 450 405 3.40
1) 405 375 320
The above Multipls Storage Units interlock horizontally and stack verically, Ideal for disk library,
|
RRP Prica Prica
{Eachi
{Per Box} [Por Box)
11 x 83 = 1 part {boxed 2200} 12.50. 10.50 9.50
11 = 148 * 1 pant (boxed 2200) 14.50 13.50 11,75
11 % 15516 1 part (boxed 2200 14,85 1425 12.75
Binders to house above size paper Nc?r::m gg%‘;lrr
RRP Price Price
{Eachl
11 % 93 pressbodrd 250 2.05 185
Plastic 275 2.25 200
11 = 4] prossbonrd 2,685 2.20 1,95
Plastic 285 2.55 215
11 = 15518 pressboard 295 2.25 1.95
Plastic 315 2,65 220
1 Ou Special
Drive Head Claaning Kits Nom:a.' mf:g:;l
RAP Price FPrice
(Each)
B 17.50 15,50 12,50
5" 17.50 15.50 12.50
f O Special
IBM Self Loading Machines for System 34/38 Aeah bl
L FPrice Price
{Each)
12.85 11.50 950
Salf Adhesiva Labals > Our isl
Normal &s‘f:::mr
RRF Price Price.
(Per box] (Each)
3§ « 17118 1 sccross {boxed 8000} 38.50 3480 3025
34 = 17118 2 mcross (boxed 8000} 41.80 33.20 33.20
3i % 1718 3 across {boxed 6000} 250 28.08 20,04
Other sizes available. Plasse telaphone our Sales department
DEALERS Please ring in for bulk discount Prices subject to fluctuation.
ORDERING GOODS
Please note the above prices are excluding VAT and delivery and insurance. The post and postage are as follows, £3.50
for all goods per box. Please send us a cheque or postal order for the goods inclusive of VAT and delivery. Please allow
l 14 days for the delivery.
GIVE US A CALL ON 01-226 8809

Or write FREEPOST to: Business Reply Service NW3243 .
| S‘ druvic international supplies co., Itd 5

31 CORSICA STREET, LONDON N5 1BR TEL. NO. 01-226 8809.

® Circle No. 194
RACTICAL COMPUTING March 1983 155



We have a constant changing
range of 2nd Hand and Ex-

Installation & Training
Maintenance

[ A
'”\G ALSO: 4
Word-processi Sales L
‘ & APPLES Payroll " Purchase Ledger
Incomplete Records Record Keeping
‘bgo';_d" Book-keeping Financial Packages
Invoicing Time Recording
SEE THE NEW Stock Control Silicon Office
Englnm Data Base
T E PROFESSIONAL ADVICE
Systime S500 GIVEN
MULTI-USER,  MULTI- i DR
TASKING 16BIT MICRO
VERY FAST & POWER .
FUL Floppy Discs
COMMODORE 700 SERIES Printer Ribbons
—— Stationery
T,
5’%71}5 1 =NorthShar ! Labels

Wk

Demo Equipment

MATRIX

S MXBOFT-3

\ BROTHER HR-1
Daisywheel Printer 16-20 CPS
OPTIONAL 16K BUFFER + 2K BUFFER

Full Range of
Computer Books on show

DEMONSTRATION

Callus on 01-952 0526
For Latest Stock.

AT YOUR PLACE
APPOINTMENT ANY TIME
r . DAVINCI
: COMPUTER
‘ 85 High Street,
Edgware, Middx.
Frenaecamis . HAB 7DD,
Sat 9.30-5.00
- Telephone: 01-952 0526
FLOWRITER RP 1600
60 CPS + 2K or 8K BUFFER e

PLEASE CALL FOR AN
Open Mon-Fri 9.00-5.30
@® Circle No. 195

TR |u|mm.....
|| tnll\“ ]I!Il'

ot

FULL DETAILS AVAILABLE FROM

Datamart Ltd
587 Lanark Road
Edinburgh
Tel No: 031-441 6961

MIDLOTHIAN

® Circle No. 196
156

Rhymney Valley

The Financial incentives of the Rhymney Valley are plain to see. So are the
companies of the region, who have found a wealth of Electronic and Engineering
skills.

The Rhymney Valley has over 1,000,000 sq. ft. of factory space, served by the

U.K. Motorway Network, close to Rail, Air and Sea Terminals, and can offer your
business:
a) REGIONAL DEVELOPMENT GRANT.

15% or 22% Grants on Building and Machinery.
b) SELECTIVE ASSISTANCE FOR NEW PROJECTS.
c) SPECIAL ASSISTANCE FOR OFFICE & SERVICE INDUSTRIES -

up to 58,000 per job created.

d) REMOVAL EXPENSES FOR EMPLOYEES.

e) HOUSING FOR KEY WORKERS.

f) TRAINING COSTS - up to 80% of costs. Including instructors wages.

g) LOW INTEREST LOANS FROM THE E.E.C.

For further information, please contact Alan Bruce, Industrial

Development Officer, Rhymney Valley District Council, Council Offices, Park

Road, Hengned Mid G]amurgan CFB TYB Tel: Hengoed (0443) 812241.

nney Valley

® Circle No. 197
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BBC
BYTES

by John Harris

Caterpillar
THE GAMES sent to BBC Bytes are
certainly varied: Shingo Sugiura of Putney
sent in one that beeps and trills in a
satisfactory fashion, speeds up in the
currently accepted games mode as progress
is made and severely penalises inattention.
The ecological description posits a
hungry caterpillar needing guidance
toward fresh food buds. Contact with big
black blocks of insecticide, of which the
world boundary is also composed, proves
instantly lethal. On adequately depleting
its environment of sustenance the
caterpillar passes to another plane of
existence, or screen, where surrounded by
replenished stocks it tucks in.

Screen dump

If all readers of this column were kitted
out with identical hardware I could be sure
that the programs would work for
everyone. Last month there was a text-
dump routine which works fine on
80-column printers, but only because the
Carriage-Return commands, VDU 1,13,
had been de-selected.

Some users will only get satisfactory
results by selecting the two occurrences,
VDU 2,1, 13,3, while others will need to in-
clude Linefeeds as well, VDU 2,1,
13,1,10,3. 1 have not heard of anyone
needing any other permutation. This is
general to all the programs with print op-

(continued on next page)

Caterpillar.

1O0REM *#*CATERFILLAR***
20REM (C) SHINGO SUGIURA
SOMODE7:DIMXZ¢17) :DIMY%(17)
40HI%=30: SCOREY=0: SCREEN%=1
SOFROCINSTRUCT IONS
S0MODEL : COLOUR 130:VDUZ23:10,32505 05
03
JOFROCINIT: CLS
BOFROCWALL
FOFPROCOBSTACLES
100FROCFOOD
110IF INEEY (-98)=—1 THEN A%="LEFT"
120IF INKEY (-&7)=—1 THEN A%="RIGHT"
1Z01IF INKEY(-73)=—-1 THEN A$="UP"
140IF INEEY(-105)=-1 THEN A%="DOWN"
150FRINTTAB (X% (LGTHX) , YA (LGTHXZ) ) 5" "
160IF A$="LEFT" THEN XZ(1)=X%{1)-1
170IF A$="RIGHT" THEN X% (1)=X%4(1)+1
180IF A%="UF" THEN YZ(1)=Y%Z(1)-1
1901IF A$="DOWN" THEN YZ(1)=YZX(1)+1
Z200FROCCALCULATE
210VDU26
2Z20COLY=FOINT (X% (1) #32+16, (31-Y% (1))
*¥IE2+24)
Z230IF COL%<>Z THEN FROCCHECK
240FROCANIMATE
250COLOURO: FRINTTAE (9,30) 5 SCOREY
2606070110
Z270DEFFROCINSTRUCT IONS
ZBOFRINTTAB(1Z,1) ;CHR%141"CATERFILLA

RII

Z290FRINTTAB(13,.2) sCHR$141"CATERFILLA
RII

SO00FRINTTAB(10,3)3"BY SHINGO SUGIUR
A"

S10FRINTTAE(1,7) 3 "YOU MUST GUIDE THE
HUNGRY CATERFILLAR"

SZ0FPRINTTAE(1,8) ;5 "TOWARDS THE FRESH
BUDS WHILE AVOIDING"

SZOFRINTTAEB(1,%)5"THE INSECTICIDE BL
OCKS. "

S40FPRINTTAB(1,10):"IF YOU TRY TO GUI
DE HIM BACKEWARDS HE"

SOOFRINTTAB(L,11)5"WILL TWIST HIS LE
G5 AND DIE."

S60FRINTTAEB(14,13) ; "CONTROLS: —"

S7ZOPRINTTAB(12, 15) s "UP——————— Ay
Z8OPRINTTAB(12,16) 5 "DOWN-———————— Al
SF0FRINTTAB(12,17) 3 "LEFT————— Sl "
A00PRINTTAB(12,18) 3 "RIGHT—————— P

410FRINTTAB(7,20) s "FRESS ANY KEY TO
START" : A$=GET$

4Z0ENDPROC

4ZODEFFROCINIT

A40ENVELOPEL , 1,32, —2.6,6.6,100,0,0,
-5,100,0

ASDVDU23, 224, 259, 255, 255, 255, 255:25
+ 255,255

460VDUZE, 225, 24,60, 126,231,231, 126,
0,24

470VDU19,1,2:0519,3, 4;0;

A80A$="RIGHT " : L6 TH%=3

490F0R INIT=1TD17:YZ(INIT)=15:NEXTIN
IT

SOOFOR INIT=1TO17: X% (INIT)=INIT+1:NE
XTINIT

510ENDPROC

520DEFPROCCALCULATE

S30FOR CAL¥%=17 TO 2 STEP -1

S40XZ(CALY) =X% (CALY—1)

550Y% (CALY) =Y% (CAL%—1)

S6ONEXTCAL %: ENDEROC

570DEFFROCANIMATE : COLOUR1

S80FORANIZ=1TOLGTHY

STOFRINTTAE (X% (ANIZ) , YZ(ANI%) ) ; CHRSZ
25

GOONEXT ANI%:ENDPROC

61 0DEFPROCCHECK

6201FCOL%=0 DR COL%=1 THEN FROCDEAD

b6Z0IF COL%=3 THEN SCOREZ=SCOREZ+2Z:S0
UND1,1,100,2

n

o~

_ _CHIERPILLAR &

SCREEN 1

HI1I-SCORE 28
flisting continued on next page)
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PRACTICAL COMPUTING March 1983

157

Open file; BB m——




(continued from previous page)

tions in this column, and I shall try to point
out the problem areas as and when they
arise.

This month I have a complementary
screen dump routine from Simon Letts of
Warrington. Rather than incorporate
these routines in programs, it can be easier
to precede them with a print select, VDU 2,
ProcRoutine and End, making them into
stand-alone programs. Then Chain at the
appropriate point in the main program,

reproduced on the printer. There are situa-
tions when having the routines immediate-
ly available is a necessity.

The routine will dump, in high resolu-
tion, the contents of the screen on to an
Epson MX-100F/TIII printer. If you have
a non-Epson printer you will doubtless
relish the challenge of amending the con-
trol codes to achieve the desired results on
your own gear. Epson MX-80III users will
find the CR generated by .newline in line
10070 will need removing. Mk II owners

identical and that the routine works with
the same amendment.

Since the printer cannot handle colour
the routine must make some compromise,
and the convention adopted is that all odd-
numbered logical colours are printed as
white and evens as black. This can be
reversed as shown in line 10250 if you so
desire.

The procedure must be assembled by
using ProcAssem, after which ProcMC-
Dump can be used at any time to dump the

when the screen contents are to be

should find the control codes used are | current screen contents. m

(listing continued from previous page)

&640LGTHA=LGTHZ+1

650IFSCREENZ*28=5COREYZ THEN FROCUFPDA
TE

&60ENDPROC

&70DEFFROCWALL : COLOURO

6BOFPRINTTAE(14,1) 5 "CATERFILLAR"

&6F0FPRINTTAB(3,31) ; "SCORE "5 SCOREY

TJOOPRINTTAB(13,30) 5 "SCREEN "3;SCREENZ

710FRINTTAB(25,30) ;s "HI-5CORE "iHIZ%Z

720FOR WALL=1 TO 38

730FRINTTAB(WALL, 1) CHR$224

740PRINTTAE (WALL , 28) CHR$224

7SONEXT WALL

760F0OR WALL=1 TO 28

770FRINTTAB (1, WALL ) CHR$224

780FRINTTAB (38, WALL) CHR$224

720NEXT WALL

800ENDFROC

810DEFFROCOBSTACLES

820FDR OBS=1 TO SCREENZ*4+10

BIOFRINTTAR(RND (34) +1 ,RND(27) +1) CHR%
224 -

84050UNDO, —15, 641

850F0OR DELAY=1 TO 100:NEXT DELAY

860NEXT OBS:ENDFROC

870DEFFROCFO0D: COLOUR 3

88BOFOR FOOD=1 TO 20

890FOR DELAY=1 TO BO:NEXT DELAY

200S50UND1 , —10, RND (200) , 1

910PRINTTAE (RND (34) +1 ,RND {2&) +1) "%

920NEXT FDOD: ENDFROC

930DEFPROCUPDATE : SCREENY=SCREENY+1

24060TO70: ENDFROC

95S0DEFFROCDEAD: TF SCOREY>HIZ THEN HI
%=SCOREY

9LOFRINT® * "DEAD" : ¥FX15,0

970RESTORE1040

980FOR MUSIC=1 TO 11

990READ A.B,C

1000S0UND3, —10,A,B:FOR REST=1 TO C:NE
XT REST

1010NEXT MUSIC: SCREENY%=1: SCORE%=0

1OZOFRINT*TRY AGAIN?":ANS$=GET$: IF AN
S$="Y" THEN 70

1030IF ANS$<>"N" THEN 1020

1040DATALL, 10,1000, 61,8,700,61, 4,550,
61,12,950,73,8, 600,69, 7,650

1050DATALY, 9, 800, 61,5,500,61,10,100,5
Ts 75 100,61, 20, 10

Screen dump.

>LOAD “A.LETTS"

*LIST

10000 DEF FROCASSEM

10010 VDU14:REM FAGE MODE DN

10020 DIM Q% 150

10030 FOR C=0 TO 3 STEF 3:REM TWO FA
SS5ES

10040 FP%=0%

10050 [OPT O \ NO LISTING FOR TESTED

VERSION ELSE OFT C FOR LIST AND ERR
ORS ON FASS TWO

10040 .dump LDA £3:5TA %B3:LDA £%FF:
STA %BZ:.scan LDA %B2:5TA 2BB:L.DA B
3:5TA ¥89:L.DA £0:5TA %BO:5TA %81
10070 .newline LDA £1:JSR &%FFEE:LDA
£13:J5R &FFEE:LDX £7:.lo0op LDA densi
ty,X:JSR %FFEE:DEX:BFL loop

10080 .partline LDA £2:5TA %87

10090 .newcol LDA %88:5TA %82:LDA %B
F:5TA %83

10100 JSR BITIMAGE

10110 INC %BO:BNE incl:INC &B1l:.incl
- INC %B0:EBNE cont:INC 81

10120 .cont DEC %87:BFL newcol

10130 CLC:LDA £2:ADC %80:5TA %B0:LDA
£0:ADC %81:5TA %81

10140 CMF £5S:BME partline

10150 LDA %B3:CMF £2FF:BNE scan
101460 RTS \ END OF MAIN FROGRAM

10210 LSR &B4:ROL %Bb6

10170 .BITIMAGE LDA £0:5TA %86
10180 LDA £7:5TA 85

10190 .loop LDX £%80:LDY £0
10200 LDA £9:J5R %FFF1

10220 LDA &BZ:BNE DEC1:DEC %B3:.DEC
1 DEC %82

10230 LDA %B2:BNE DECZ2:DEC %83:.DEC2
DEC &82

10240 DEC %85:BFL loop

10250 LDA £1:J5R %FFEE:LDA %B&:\ EOR
£%FF \REMOVE FIRST \ TO FRINT WHITE
OnM BLACEKE (A5 SCREEN)

10260 JMF &FFEE

10270 .density: INEXT

10280 REM DATA FOR BIT IMAGE DENSITY
10290 !'PZ=R01E00101:! (FPA+4)=R011B014

B

10300 ENDFROC

10310 DEFFROCMCDUMF

10320 *FX5,1

10330 REM CLEAR FRINTER—-SET LINE SFA

CING(2Z/216")

10340 VDU1,1%,1,27,1,51,1,23

10350 MOVEO, O

10360 CALL dump

10370 VDU1,27,1,50:REM RESTORE LINE

SFACING

10380 ENDFROC
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Wego Computers Ltd '
The Sequential Switching Unit for jzm
powering up and down various |

devices in the correct sequence. sy s T

£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 Sgm B

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

Weago Computers Ltd

aterham. Surrey CR3 5UA

35 Telex 933660 WEGO-G

® Circle No. 198

SOLIDUS SYSTEMS

STOCK CONTROL WITH STOCKFILE
9486 on-line items, TWO SECOND access.
Part numbers up to 20 characters long, alpha or
numeric.
Complete report generation facility plus 5 pre-defined
master reports.
Any report can be printed in any sequence.
Provides the data-base for STOCKSELLER and

*

*

STOCKMAKER.
/l) TOTAL SALES CONTROL WITH STOCKSELLER
W * Up to 1750 customers, unlimited number of invoices.
Produces customised invoices, quotes, packing slips,
) credit notes, statements and backorders.
Complete sales and profit analyses, summaries, month
& year-to-date statistics, customer aged trial balance.
* Individual discounts for each line item on an invoice.
\ * Up to 9 V.A.T. rates and full V.A.T. reporting.

MANUFACTURING CONTROL WITH STOCKMAKER
Processes 980 assemblies with up to 90 components

per assembly and six levels of sub-assembly.
THE MODERN WAY Determines availability of stock for production.
TO CONDUCT

Calculates cost prices of finished .goods.
Updates stock levels of raw materials & finished goods.
Reserves stock for future production.

YDUR BUSINESS designed for the Apple Il Plus* microcomputer

fl\ SOLIDUS INTERNATIONAL.CORPORATION (UK) LTD Tel: (01) 688 5164
% = Mill House, Wandle Road, Beddington, Croydon, CRO 4SD.

*

* %k k %k

® Circle No. 199
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Software
that isn't hard..

Accounting Plus is a comprehensive software package, comprising eight individual programs, purpose built fo
the modern responsive business.

Each program can be bought individually and then used as a ‘building block’ in a fully integrated system.

Programs cover most aspects of modern business — Sales Ledger, Sales Order Processing, Bought Ledger,
Purchase Order Processing, Nominal Ledger, Stock Control, Point of Sale and Payroll.

Look carefully at the integration diagram below and consider how many of our competitors offer you this sort
of coverage and this sort of flexibility. This sort of integration.

And it isn't hard.

A single key entry updates information in all other related programs. Automatically. Without fuss.

Consider again how much valuable time and effort this will save.

Our competitors make extravagant claims about integration. None is as complete as Accounting Plus.
Perhaps the hard-nosed industry reviewers are our best recommendation:

Dr. Kathy Lang writing of Accounting Plus in Micro Computer Week said, “The system certainly seems to live
up to its claim of integration: basic transactions were followed through all the way to Profit and Loss and to the
balance sheet ..."”

In Practical Computing, Simon Rushbrook Williams thought, “... the software is remarkable in its
completeness, its thorough error messages and its uncrashability.”

Neville Ash reviewing Accounting Plus in Micro Decision commented, “Accounting Plus does not let you mai
mistakes.”

High praise indeed! Accounting Plus really is a complete, ‘user friendly’ system. Easily understood prompts,
error and help messages appear on screen leading you through the program.

Training is available and, naturally, the Mediatech name for reliability means that you can be sure that help
and technical back-up are just a phone call away.

SO you see, Software doesn’t have to be hard
to be good e Bk AT

POSITION

COMPANY

ADDRESS

so FT VVAR E TELEPHONE
) | may qualify for a dealership.

Woodside Place, Alperton, Wembley, Middlesex HAO 1XA England = Please send a dealer application pack. (] PC3/83
Tel. 01 903 4372 Telex 8814541 e I e B G T e N W [ [ S R S ) B B B 1

@ Circle No. 20




COMMODORE

CORNER

by Mike Todd

Simple Sorting

IN PRACTICAL COMPUTING'S Pet Corner,
May 2981, we published a string sort routine
by Simon Letts of Warrington. Now he has
written two more sort routines, which will
sort integer or floating-point arrays.

For each there is a Basic loader program
and a disassembly. 1 have written simple
checksum into the Basic loader, which adds
up all the numbers in the Data statements
and checks the total against the final Data
value. If there is a discrepancy, then there is
anumber wrong somewhere. If the program
works without any error message, then you
can be sure that you have typed it in
correctly.

The machine-code routines are fully

Open file: Commodore mmmmm—

relocatable, since they contain no absolute
address references to themselves, and will
work on Basic 2, 3 or 4 Pets. Like the
original string sorts they are limited to 255
items. To use the routine, set element 0in the
array to the start address of the routine,
A(0)=826 if used as shown, and then
execute.
POKE 180,C : SYS A(0)
where Cis 1 less than the number of items to
be sorted. For integer sort use A%(0).
Putting the Sys address in the first element
of the array guarantees that the pointers to
the array are already set up when the
routines are entered, and saves having to
search for them. If you need to use this first
(continued on next page)

Floating sort loader. | Simple Sorting. Table 1. :

] Integer sort Floating sort
] RE’M S R L = T R R A A T T 036D 036F 0372 0374 036D 036D 0373 A
2 REM * % 30 10 B7 B9 30 10 10 Ascending
TR e Bad e SRR LUALEREN 10 3 B9 B7 10 30 30 Descending
4 REM = S
S REM #8555 335 5 6 3563 36 6030 3 3 3 46 3 363 3 3 3
1@ FOR I = B2&6 TO 2464
11 READ A : POKE I, A
12 D=0+A
14 NEXT I
15 REARD A: IF @<>A THEN FRINT"CHECKSUM ERROR"
100e DATA 216, 24, 165, 68, 185, e BRI IS 3 s e 6, 105, e, 133, 182
leie DATA 166, 18e, 1465, 181, 133, 183, 133, 183, 165, 182, 133, 184, 133, 184
1020 DATA 24, 1465, 185, 15, Dollas, 1Bag e B85 1055 @, 133, 186, 146
103@ DATA s AR B CRNG B o Loy 81, 183, 16, &y AT T 28BS, 48, 48, 16, S8s AT 7
1949 DATA 183, 16, 1L T it e 9, 177, 185, 209, 183, 144, 34, 208, 24, 200
1e5e DATA 192, S5, 208, 243, 240, 25, 160, o, 177, 183, 209, 185, 144, 17
le68 DATA 208, 7. 200, 192, S5, 208, 243, 240, B, &5, 185 135, 185 145
ie7e DATA 1B6, 135, 184, 202, 208, 18Be, 1690, G 177 A8 135, 1729, 177, 181
leBe DATA 145, 183, 165, 179, 145, 181, 136, 16, 241, 24, 165, 181. 105, o)
1696 DATA 1335, 181, 165, 182, 1035, Q. 1355 2822 4198, 18a, 208, 132, &
2000 DATA 18854
Integer sort loader.
1 REM 3563603900 3 36 36 3036 36 36 36 3096 96 36 36 36 30 36 369 36 3
2 REM #* #*
5 REM # INTEGER SO0ORT — LODADER *
4 REM # #*
S REM 6936365 965 303 3 30 330 3
1@ FOR I = B2&6 TO 241
11 READ A : FPOEKE 1, A
12 @=0+A
14 NEXT I
15 READ A: IF e<>A THEN FPRINT"CHECKSUM ERROR"
1000 DATA 216, 24, 165, 68, 105, 2 ASE 1815 165, &9, 105, @, 133
1¢1e DATA 1B2, 1646, 186, 145, 181, 133, 183, 133, 185, 165, 182, 133, 184
102¢ DATA 133, 186, 24, 165, 185, 105, 2o FER, 189, 165, 186, 165, Q
193@ DATA 133, 1B6, 166, B, 177; 189, 81, 183, 16, Gy TSRS, 48
1e4@ DATA 25, 16, 155 177, 183, 209%; 1857144, 17. 208, sy 206, 192
1eSeé DATA 2, 208, 243, 240, 8., 165, 185, 133, 183, 1465, 186
1966 DATA 133, 184, 202, 208, 203, 1460, s i R R 1 - e ek el 0 e s LT i i L2 |
1e7e DATA 145, 183, 1465, 179, 145, 181, 136, 16, 241, 24, 165, 181, 165
1986 DATA 24 3350 181, 1685, 182, 105, Qs 185, 182 198, 186, 208, 155, 96
2000 DATA 1585@
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—— o1 file; Commodore ==

(continued Jnam eyl I Floating sort. ©3AB DO 9B BNE $0348
elementofthearray,setthe»ﬁalueofﬂBFgo @334 DB CLD Q3AD &0 RTS
z_ero.Itcanbedonebyc_:hangmgonevaluem O33B 1B cLC @3AE 91 BS STA ($B3),Y
line 1000. For the floating sort, change the 5 O33C AS 44 LDA %44 @3Be 88 DEY
toa2, and for theinteger sort change the 2to @3I3E 69 @2 ADC #%02 @3B1 10 Fi BPL $03A4
0 and then call @349 85 BS STA $BS @3B3 18 cCLC
POKE 180,C : A(0)= A(0) : SYS 826 @342 AS 45 LDA %45 Q3B4 AS BS LDA $BS
Here the A(0)=A(0) is used to set up the a344 &9 90 ADC #%00 @3B6 69 @5 ADC #%$05
array pointers. 03446 85 BS STA $Bb gggg iﬁ BS ﬁ;: :gg
It i sible to chan s from @348 AL B4 LDX $EBE4 S Bé
asctencsiill'fgsto descendinggsi)r[t};ebifoéﬁln;?ng 034A AS BS LDA $BS RaBC o7 e ADC #se0
: a34Cc 85 R7 STA $B7 @3BE BS B6& S5TA $Bé6
TheEchuswe-Orand_conclltlonalbranch @Z4E 85 B9 STA $BY 03Ce C& R4 DEC $B4
at 03@7 to 036_A determine whether the cur- 0356 AS B& LDA $B& @3CZ D@ 84 BNE $0348
rent items being compared have the same 0352 85 B8 STA $R8 @3Ca 60 RTS
sign _and need to be (_:omp_ared for @354 85 BA STA $BA Integer sort.
magnitude, or whether the sign will be used @356 18 cLC 633ZA D8 CLD
to decide whihc is the smaller number. As | | @357 A5 BY LDA $BY @338 18 CLC
the Pet stores the mantissa of floating-point | | 9359 &9 ©2 ADC #%02 O33C AS 44 LDA %44
numbers using a sign and magniture | | 935B BS B9 STA $B? @33E 69 @2 ADC #%$02
method, the floating sort needs two || @390 AS BA LDA $BA 0340 85 ES STA $BS
magniture sort comparisons. One for @35F 69 0@ ADC #%+00 @342 AS 45 LDA $45
i 0361 B85 BA STA $BA 6344 69 00 ADC #3500
negative number at 0375 to 0385, and one e
i Q363 AQ Qo LDY #%$00 G344 B8S Bb STA $B&
for positive numl:!ersat0386‘toﬂ396. These 0365 B1 B9 LDA ($B9),Y enanVRE 58 LD ‘$B4
sort thenur_nbe_rs into opposucord_eraccor- asa7 S51 B7 EOR ($B7),Y as4a AS BS LDA $BS
ding to their sign, for example 9 is greater | | 369 10 06 BPL $0371 es4C 85 B7 STA S$H7
than 5 but — 9 is less than —5 @34B Bl B7 LDA ($B7).Y @%4E 85 B9 STA $EO
Although the sorts are limited to 255 @36D 3@ 19 BMI $0388 0350 AS Bb LDA $Bb&
elements, 256 if you use element 0, lam sure | | @36F 1@ @F BPL $03B0 0352 85 BB STA $EB
that it would be possible to rewrite the 0371 B1 B7 LDA ($B7),Y a354 85 BA STA $EBA
routines, to allow larger arrays to be sorted. @373 D1 B9 CMP ($B9),Y @356 18 GEE
I suspect that it would result in the program | | 9375 9@ 11 BCC $0388 9357 AS BY LDA $B9
losing its compactness and portability. 0377 DY @7 BNE #0380 @359 69 02 ADC #3%02
Lists 3C/2a.b.c.d. @379 C8 INY @3SB BS BY STA $B9
oy 2 @37A Ce ez CPY #$02 @35D AS BA LDA $BA
KEY Wait routine @37C D2 F3 BNE $@371 O3SF &9 0O ADC #3060
-. 2 . @37E Fe @8 BER $0388 @361 B85 BA STA $RA
bTh‘]S program for the Vic-20 by Pieter 0386 AS BO LDA $B9 SES AG 6D S isoo
Hintjens of Edinburgh helps overcome pro- 0382 85 B7 STA $B7 0365 B1 B9 LDA ($B9),Y
blems that can crop up when a program @384 AS BA LDA $BA 9367 51 B7 EOR ($B7).Y
displays a Hit Any Key prompt. Many pro- @386 B5 BB STA $EB a3L9 16 0b BPL $0371
grammers find this a convenient way of in- 2388 CA DEX @Z6B Bl B7 LDA ($B7),Y
teracting with the user but are inclined to 8389 Do CR BNE $@356 036D 30 19 BMI $0388
forget that the user can takeit literally, being | | 238B Aa @1 LDY #%01 @36F 10 OF BPL $@38e
as likely to hit Stop as A,S,D,F, etc. gggg gé g; ;22 ;;gﬂs" @371 B1 B7 LDA ($B7).Y
i i i : @373 D1 B9 CMP ($B9),Y
The Key Wait routine will loop endlessly 601 Bl = LDA ($B5),Y e e S P
until the brave user presses a key — any key,
p ; s @393 91 B7 STA ($B7).Y @377 DO ©7 BNE %0380
including Stop and Shift, except Restore. 095 A5 B3 LDA $BX s il
The routine should be called at the start of 0397 91 BS STA ($B5),Y e Eavieaos
the program, or else after any cassette 0399 88 DEY 037C D@ F=I BNE 46371
operations as it resides in the cassette buffer 0394 10 Fi BPL $@38D 937E Fo 08 BEQ $06388
starting at 828. @39C 18 ELC @380 AS BY LDA $BY
To use the Wait routine, use a line 939D AS BS LDA $BS 9382 BS B7 STA $B7
something like: O39F 69 @2 ADC #%02 @384 AS BA LDA $BA
230 PRINT “PRESS ANY KEY TO CON- | | @31 B85 BS STA $BS 0386 85 BB STA $88
TINUE”: SYS 828 il Bg e :Bga @388 CA DEX
The pro 230 oncet i @3AS 69 @ ADC #$ 9389 D@ CH BNE $0356
releagedgi?np(s;]rgrfttag:o;g fror(; halrt]fn];efliz Osay B9 Sa S 0388 Ao o1 LDy #%01
g9 ml @3A9 C6 B4 DEC $B4 38D B1 BY LDA ($B7),Y
) ] es8F 85 B3 STA $B3
= @391 B1 BS LDA ($B5),Y
Key wait routine in Basic, and corresponding op code mnemonics. @393 91 B7 STA ($B7).Y
1000 Bﬂi gsba?bgb 2[1)2'918’ 1633 132, %‘Qﬁ' 240, 245, 165, 197, 201 9395 AS B3 LDA $B3
1020 PO | = O TO 1. READ A: POKE 828 4 1, A. NEXT: RETURN o ;Ell ES oA ($BS) , Y
wait: Ida $028D ; check for shift, chift or control keys a39A 10 Fl BPL $038D
‘bne exit : if not O then one pressed @5%C 18 ELC
Ida $C5 : now look at key pressed 239D AS BS LDA $ES
cmp #$40 : 64 means no key pressed OZ9F &9 @2 ADC #$062
beq wait : s0 go round again @3A1 BS RS STA %$BS
loop: Ida $C5 : if a key was pressed, wait until A3A3 AS B6 LLDA $B&
cmp #3$40 : it is released — this prevents STOP from @3AS &9 00 ADC #%$00
bne loop ; stopping the program once back in Basic. @3A7 BS Bb STA $Bb6
exit: Ida #$00 ; cancel any characters @3A9 C6 B4 DEC %B4
sta $C6 @3AB DO 9B BNE @348
ris : return control to Basic. @3AD 6@ RTS
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E ® DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU30 7BR, UK
TELEPHONE (0428) 722563 TWX 849131 G

1 g e

THE UK'S FASTEST SERVICE

N

Y

it

OFFERS

FREE with EVERY TEN-PACK of disks from
DISKING:-

1. Plestic Library box value £2.20

2, PVC bound Disk Directory value £1.00
3. The 'soft touch” Diskwriter value 50p
4. Plus a Superluxe Disk Library Gift Voucher

value over £2.00
Five vouchers entitle you to a FREE SDL or six
entitle you to an SDLX. Instructions and

conditions with evary Ten-Pack.

MEMIOIREEX

WITH 5-YEAR WARRANTY M Excall
THE GOLD STANDARD S e S The surface coating of MEMOREX diskettes
i In an age when new standards are constantly Warld's favourite media, but now carry incorporates a cross-linked binder system which
one disk meets or ity optimisas signal output to allow greater
exceeds them all, Maxell have run disks over ten an unconditional FIVE-YEAR read/write accuracy. Protected by a special anti-
il " ition ign find WARRANTY. Minidisks are all double static lubricant that enhances head performance
million passes, under conditions designed to find 1 ! y L A
1 weak points and wear. They couldn't and you density with hub ring reinforcement. and extends media life.
; (o 5.25 INCH DISKETTES
5.25 INCH DISKETTES 5.25 INCH DISKETTES
Certified for single OR double density MD525 S/Sided 48 tpi ... EXC VAT
and with hub ring reinforcement. MD580 DiSided 48 1pi . 3431 SIS S/Density 48 tpi .. ...£18.90
s | W saeie s g | ey s
. D1-D S/Sided 48 1pi ... £22.90 o7 DIS} I T 1 D/S DiDensity 48 1pi . £25.
= i mnzg DiSided 48 i £32.90 | 48 ipisuitable for 35 or 40 track operation. 3504 S/Sided 96 tpi .£27.90
: MD1-DD S/Sided 96 1p .£33.90 | 96 1pi suitable for 77 or 80 track opetation 3501 DiSided 96 tpi ... ! £34.90
MEMOREX PROMOTION r‘;.gjz._[)o_ Dﬁr’dfed gg Ipiit'bi'” o £43.90 ;fi}cgs‘lﬁ Hard Sector available at same ABni Sifiablo for A5 or 40 Tack oaerabn
1pi suital 0oF 39 or track operation. 2 96 tpi suitable for 77 or 80 track operation
# FREE CALCULATOR * 96 tpi suitable for 77 or 80 track operation. 8 INCH DISKETTES 10 & 16 Hard Sector available at same
In addition to the above we are packing a FREE ;S(g; 6 hard sector available at same EXC VAT plict’:s
CREDIT CARD MEMORY CALCULATOR with ; FD34-1500 S/Sided S/Density .......£24.90
every two Ten-Packs of ANY MEMOREX disks, 5 r o 8 INCH DISKETTES
Lp:fovinsd you mention this ad. 8 INCH DISKETTES iggﬂ g%g g:g:ggg %l.l%?;&s::; ) §31 ’gg et Exgzgg‘g
EXC VAT 3 iy 4 : 7 S ided SiDensity . ......... i
_— . ¢ FD24-4001 D/Sided DiDensity .......£36.90 2
FD1-128 S/Sided S/Density....... 3090 S/Sided DIDensity ... 26.
Y FD1-XD S/Sided DJDensit\.rY g hiern 1 ‘;Vefga“g;)\égﬁfgagfodum and 3102 DiSided DIDeNSItY .....\v . £32.90
ERle ke Dicded Dloandysc n i el 32 hard sector available at same prices
L Sifisociapevaliabicat samn pm:es_.) UE Hard Sector available at same prices Jk J
DISK DRIVE HEAD CLEANING KITS _\
Prevent head crashes and ansure efficient arror-
frea operation. Enough for 26 bi-monthly cleans
& a lot cheaper than a service calll TRADE CORN ER
CK5 for 5.25" disk drnves ..............£16.00
DISK LIBRARY CKB for 8 disk dlias R et 0 *FREE CREDIT CARD CALCULATOR AND SDL GIFT VOUCHER*
The SDL keeps your valuable media dust free Prices EXC VAT
while at the same time allows instant i N <] Write 1o us on ial TRADE PACK
2 5 your letter headed paper, and ask for our special :
of eny disk, Tho SDL halds 20 disks &theSDLX) | ) Y You will receive an SDL Gift Voucher and details of our special prices and offers.
bm?g ? d's:f] T;‘;F Zome boxot wigT g PLASTIC LIBRARY BOXES Our diskette prices allow you good margins AND their very high guality ensures
g; & mnr 29‘195"‘[" SOLX W E11.95 Ufab“:;ﬂ""ﬁ value (FREE with every ten disks that you can sell ‘em and forget 'eml Furthermore we enclose a FREE CREDIT
L ...only £9. L OOl 5 it ALCULATOR and SDL voucher with every 100 disks shipped.
Uprating convarsion Kit .. ..............E2.00 | LBS for minidisks... v o £2.20 ?:jsg g‘ chEJU.sslling Sta:?iware o:Hardwara will be \;ntalested in oufp\p-rsndor
QTY SDL Prices EXC VAT add £2.00 for SDLX | LBB for 8 diskS ........coc..cnsicvciirn.. £2:30 bienHing Ibroertre, whicHIwlialss; Batonclosad
\ 1-4 5-8 10-19 20-49 50-99 100+ k.__ Prices EXC VAT
£9.95 £9.45 £8.95 £8.60 £7.90 £7.15 / . _<
( U.K. P&P RATES INC INS. EXC VAT CREDIT CARD ORDERS \ Tel (0428) 722563 Telex 849131 Telber G i
inidi ; We welcome Access (Masterchargel, To: INSBICHNIG FREEPOST, Liphook, Hants, GU30 7BR. UK.
Mindsks 35 PACKS oach pack © 785  Barclaycard (VISA) and Diners Ciub | |
Minidisks 6-9 PACKS each pack @ 60p nternational, and there Is U credi PRICE EXC VAT
gjnig_iskks - 120 ;Acigcxsh 'FDET@ anlEgé card surcharge, You may write your | ary DESCRIPTION [
L each pac : ¢/eard No; ioniyourarder oratelapnone B B e e S Pl i s i b
g. g:::: g:g ;igﬁg :::: E:g: g ?gg the order day or night, 365 days a year. | l
8° disks 10+ PACKS °*POST FREE® You may speak for as long as you like, = crresrr s I
LBS 5.25" Library box 1-4 off @ 40p and don’t forget to give the following l ..................................................
LBS 5.2 5“_ Library box 5-9 off 30p details: | R e Al SR
(Bs sz Lty “Boc 107 § 205 1Th Cardnolder Name | TOTAL GOODS VALUE EXC. VAT e I
Hy : 2. The Cardholder Address
Ifgg g_ Il:ilgrr:';v hh&x ":'52 %rlll g gg: 3] Delivery Address if different ! TOTAL DELIVERY AND INSURANCE F e R s I
For CK5 5.25" Cleaning kit read Minidisk 4. Day-time telephone number SUB TOTAL EXC. VAT { 8 i Ll S W T ‘
postal rates 10+ POST FREE. For CKB" 5, First Class or ordinary post ! VAT £
Cleaning kit read B* disks postal rates 10+ s T RO
POST FREE, For SOL or SDLX (5.25° version Banetn Credit Care Nombor I VALUE OF CHEOUE PAYABLE TG DISKING: £ |
only) read Minidisk postal rates. Yol m:;ﬁ::v:'fhet;strt:lusn ALU -t R I
&' l NAMBL o S .
W NQFLMALCIUHFDERS == URGENT ORDERS I (Vo0 [ ¢ el SRS (R RO IR e tete | AN IV e A I
‘e accept rme orces and all = >
Ministry of Defence Establishments f;“;:;n?.gsj; }f‘é’é_?"gf:gé‘“;:“rga“'“g | 3, I
gziﬁfmgﬁgrciigﬁgg :i&slgfae?l;?;;‘:é telephone your order e e e R e R i i Tel No I
bl DISKING. If I Ne., mentioning in either instance that i -----------------------------------
g:\t‘:bﬁes::ornem. i el your order is URGENT. You may then |  Pleasecharge my credit card T A PR AT |
chegques without an invoice please post ggﬁdﬂﬂffrfql'ﬁrssg nedlan o I
or telephone us your order, and we will ' i
send'a pro-forma ilnvoice by return, for EE?EE&?’SASCEJ‘:LEﬁ Al JEX%‘IV?IE | -& L) WELCOME |
;g:{nsf_cmums Spartmants tojpay Second and subsequent...........£1.30 I L PC3 /
\ A T e e L iy s et e g gt g Sgp
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3Months 6 Months

8 Months

Youllbe glad youchose
apersonal computer with power
enoughto grow withyour needs.

The ICL Personal Computer with
power to grow as you need it.

Choosing the wrong personal computer can work
out very costly, because though they grow to meet your
needs, they just don’t grow enough.

The new ICL Personal Computer gives you more,

It's a versatile, professional personal computer. It
can start with a single Visual Display Unit, naturally, and
it has a wide range of functions to meet your increasing
requirements. And it can grow larger than most other
personal computer systems, because its capacity for
additional hardware is greater.

Starting at £2,895 with one VDU

The ICL Personal Computer provides a range of
options enabling you to have a system tailored to
meet your changing needs.

For example, by adding a fixed-disc, you can have
eight times the original storage capacity, and support up to
4 VDUs. And there is an extensive range of Personal
Computer hardware,

Wide range of integrated accounts and other
application software available, providing limitless
possibilities.

So your secretary can do her word processing, you can
do your forecasts, your accountant can do the invoicing,
and your programmer can do his own thing, all at the same
time. Thats what makes ICL Personal Computer more than
just a personal computer.

And because ICL is Europe’s leading computer

company, with thousands of satisfied users in over 80

countries worldwide, we can offer ICL Trader Point

service and maintenance back-up that’s second to none.
What more could you ask for, apart from a
demonstration?

trader point

= Johnson
l Johnson House - 75-79 Park Street - Camberley - Surrey l

microcomputers

I Name

Position

I Company Name & Address

Type of Business

Telephone
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Please send me further information on the new ICL Personal Computer.

P
S¢

Sftware

microcomputers

l Johnson House - 75-79 Park Street - Camberley - Surrey
Telephone 0276 20446
Robophone Answering 24 hrs. Prestel page No. *200632
= Mailbox No. 027620448
48 Gloucester Road - Bristol - Telephone 0272 422061

113 Stratford Road - Shirley - Birmingham B90 3AY
Telephone (021) 745 3246

® Circle No. 182
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MBASIC ROUTINE

Handling dates

TO STORE a date, three variables are
required, one each for the day, month and
year, notes Joe Ryan of Killiney, County
Dublin, Ireland. For a simple program the
storage space so used should be no
problem, but in a long program which, for
example, includes records containing dates,
the amount of storage used to hold the dates
could become significant. a routine to sort
such records in chronological order would
be quite complex. A further problem in
working with dates is that the validation of
input data is not easy, given that the highest
valid day in a month can be 28,29,30 or 31,
depending on the month in question.

These two MBasic subroutines simplify
all operations associated with inputting,
storing, sorting and displaying dates. As an
added bonus, the listing includes a function
which will return the day-of-week for any
date.

The subroutines are at lines 230 and 390
respectively. The first one is called when the
input of a date is required: if the date given
is outside the range chosen — line 130 — or
if it is an invalid date an error message is
printed and a new input is sought. This
program will work for the years 1901 to
1999, set by Z1 and ZN respectively. The
range between Z1 and ZN should not
exceed 89 years in order to avoid the
possibility of an integer overflow.

Assuming a valid date is given, the date is
then converted to a single integer ZX and
the subroutine terminates. The returned
value, ZX, is used for storing the date, and
the dates stored in this form can be sorted in
chronogical order by an integer sort. All the
variables used in these subroutines
commence with the letter Z, which makes it
relatively easy to include them in any
program without corrupting the other
variables used.

The second subroutine is called when it is
required to convert a date which is stored in
the computed integer form to a string, for
printing. For this purpose ZX must contain
the computed integer when the subroutine is
called and, on return, ZX$ will contain the
date in a form suitable for printing. In
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Handling dates.

ige ! INITIALISATION FOR DATE
110 CEF1NL %4:DEF FNDAYS(Z) =
120 pIM %(L12),85(12),2C$(6):FCK
130 21 = 65:ZN = 82 ' Zl is firs
140 ' first set up array ZDS({()
150 2 = 0:FOKR 22 = 1 10 21-1:1F
ELSE 2 = 4 + 365
NEXT:%2 = & MCD 7:1F 22 = 0
FCOR %4 = 7-%2% 10 6:READ 2D$(Z
1F (2% <> 7) THEN FOR Z = 0
GOTO LO0U0 ' main program
LATA JAN,31,FEB, MAK,31,APR,
SEF,30,0CT,31,NOV,30,BEC
210 DATA MON,TUE,WED,THU,FRI,SAT
220

16U
170
16U
180
200

INEUT
LNEUT "Day

A VALLID DATE & COM
(L2830 0
INPUT "Month (Ll ad2) 7%,
ENBUE Y aar v aielsie et LR
IF (&M < 1) Ok (ZM > 12) L[HE
IF (&Y% MGD 4 = 0) THEN 4(z)
1F (2D < 1) Ok (ZD° > Z2(2M))
IP (ZY < 2Z1) OR {ZY¥ > 2ZN) TH
' aate 1s valid, so compute
sX = (Y - 1) * 365:1F (zM
ELSE 4z = ZY
2L = D:FOK 2 = Z1 TC 22:1F {
NEXL ' ZL gives the number o
2(2) = 2B:FOUR & = 1 10 2k:2X
ZX = ZX + ED + ZL:RETURK

250
240
250
260
270
260
290
300
310

320
330
340
350
360
370 ERINT "Date entered is inval
380 !

390
4u0
410
420
430
450

4% = ZX:1sY = bl

LF (2 MOD 4 = 0) TEEN Z = 3

44 = B4 - &:IF (Z2Z > 0) THEN

2% = 2% + 2:10 = 0

IF (Y MOD 4 = 0) ThEN Z(2)

FOR %2 = 1 10 12:4D = ZD + &|(
Zb = 22 + Z(2) - ZD:z =

NEXL

LiS =

KETURN

KIGHLS (STR$ (20) ,2) + "

L% (z2 MOD 7)

PRINT "Date entered is out of renge - try again":GOTC 250

WITH 2X COMPUTE DATE-STRING ZX$ (ALSC zD,ZM,ZY)

RCULINES

2 = 1 TC 12:KEABD Z5(Z),2(2) :NEXT
t year, ZN is last year

(22 MOD 4 = 0) THEN & = % + 366
THEN 22 = 7

) : NEX1

TO 6-Z2:REALD DS (%) :NEXT

30,MAY,31,JUN,30,Jd0L,31,A0G,31,
131
¢ SON

FUTE DATE-INTEGER ¢X
4D

YAy

&Y

N 370

= 29 ELSE Z(2Z) = 2§

PHEN 370

EN 360

X

< 3) THEN z2 = &Y = 1

%L MOL 4 = () THEN ZL =
f leap-days encountered
= ZA + Z(Z-1):NEXT

2L + 1

id - try again":60TO 230

66 ELSE 2 = 365
ZY = ZY + 1:GOTO 400

= 29 BELSE Z(2) =
£):1F (EL >= Z1Z)
12

28
THEN &M = Z:

"o+ Z2S (M) + STRS (1800 + 2Y)

addition, variables ZD,ZM & ZY will
contain the day, month and year
respectively.

At any time, the day-of-week may be
calculated by using the function FNDay(X),
where X is the date in the computed integer
form used in this program: on initialisation
the array ZDS$( ) is set up with the days of
week, ZD$(1) being the day on which
January 1 in year Z1 falls, and so on. Using
the Mod operator, it is then a relatively
simple matter to come up with the day-of-
week for any day.

MBasic Mod operator gives the
remainder after an integer division. The
subroutines may be run with other versions
of Basic which do not include Mod by using
floating-point variables, and by replacing
X Mod 7 by

and If (X Mod 4 = 0) by
IF (X/4 = INT(X/4))

SHARP MZ-80K

Print At command

THIS SHORT ROUTINE by Piers Hendrie of
Cambridge is for MZ-80K users who do not
use an extended Basic. It will enhance the
Sharp Basic SP-5025 to enable it to have a
very useful form of the Print At
command. The routine has the format:

PRINT (X,Y); “SHARP, First and Foremost".
The routine saves typing in all those reverse-
field cursor arrows that waste so much time
and memory. After you have entered and
run the routine, you can save a new copy of
Basic with the two USR calls 33 and 36
decimal. Do not save the new Basic over

(X — (7 * INT(X/7))) Sharp’s Basic in case there is an error.  [1]
Print At command.
e =]
RIS 5
5]
(&
= 5]
L5 = in . e
FRINT [12,151:
SISl e =L
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,{3’«& Now You Can Back-Up Your Protected Software

COPY Il PLUS

The Ultimate Utility for the Apple® Il

Versatile Back-up Visicalc and all your Visis, PFSand Comprehensive Includes all the file handling
e PFS Report, . .. and many, many more and DOS utilities you will ever
need
¢ change booting program
Fast Only 45 seconds for Fast Copy e copy or remove DOS .
=S Less than 3 minutes for Bit Copy e verify and compare files for differences
e analyse disks with the nibble editor
e check disk drives
Easy to Use Menu driven for ease of use. Full
PR ——— instructions on backing up dozens of Best Value All this at a price which makes Copy 1l Plus
popular programs. T better value than ever

Send cash with order, or quote your Access or Diners Card to:
Amazing Value at

OIRCHIAIRID .~ BT
SIOTF[T|WIAIRIE] SedEnl £§hy5pa,f’m¥;?T

Dealer Enquiries Welcome Current Copy Il Plus Owners: Send your original disk with £15 + VAT for an update to Version 4

® Circle No. 20:

S)
RSk $o
ey

Lyt

STEMMOS LTD.
ANNOUNCE

THE WORLD’S LEADING AUTOMATIC
PROGRAM GENERATOR

AUTOCODE | ™

Automatic development of dBase II™
program code without any programming

A

Automatic Menus and Sub-Menus
Automatic Data Entry Screens

Automatic Data Entry Routines

Automatic Edit/Validation

String, Numeric, Date and calculated fields

Automatic Multiple Reports

FULL DETAILS AVAILABLE FROM Ao ic Riogiams I dBass

* % % * % % *

* No prior knowledge of dBase |l is needed.

The Computer Terminal

44 Cathedral Place AUTOCODE | .vov-nnimsnvs £120
London EC4 dBASE I1& AUTOCODEI ... _£450
Tel No: 01 -236 2187 : STEM MOS LTD. (Excluding VAT)

World leaders in automatic programming
344 Kensington High Street,

L : .
GREATER LONDON Tel 01 602 6242 Telex 893003 Stemmos G, shu s e

® Circle No. 203 @ Circle No. 20
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PORTABLE MICROS

TAKING THE COMPUTER A STEPFURTHER

EPSON HX20

A computer small enough to fit into a briefcase yet with a full size typewriter
keyboard, LCD virtual screen, printer and microcassette facility actually built
in. High speed serial communication with other computers plus the Epson
reliability — a world beater.

A FULL SIZE QWERTY KEYBOARD WITH 68 KEYS INCLUDING 5 FUNCTION AND 13
SPECIAL KEYS. LCD DISPLAY WINDOW SHOWING ANY 20 COLUMN BY 4 LINE
PART OF A VIRTUAL SCREEN UP TO 255 CHARACTERS WIDE. 50 HOURS BATTERY
LIFE WITH MAINS ADAPTER FOR OVERNIGHT CHARGING. BUILT IN PRINTER 5 x 7
MATRIX, 24 COLUMN WITH EIT ADDRESSABLE GRAPHICS. OPTIONAL BUILT IN
MICROCASSETTE OR ROM PACK,

HX20UA PORTABLE MICRO UNIT WITH OPERATING MANUAL  £402.00
HX20MC-SA MICROCASSETTE DRIVE £75.00

NEWBRAIN

*fou thought it would never arrive, but here it is with all those promises
fulfilled. We never appreciated the full computing potential of the
NEWBRAIN but suffice lo say, it's a machine with a great future. We'll be
able to tell you how to fully utilize the considerable power of the NEWBRAIN
and take advantage of all that CP/M software.

THE NEWBRAIM IS A FULLY SPECIFIED PROFESSIOMAL COMPUTER BUILT TO THE
HIGHEST STANDARDS OF ENGINEERING AND REUABILITY. CHOSEN BY LEADING
OEM SUPPLIERS DESIGNED TO FACILITATE EASY EXPANSION FOR USE WITH THE
CP/M OPERATING SYSTEM AND THE ADDITION OF 5" FLEXIBLE AND
WINCHESTER DISKS; 12" GREEN PHOSPHOR PROFESSIONAL STANDARD
MONITOR; 80 CPS PROFESSIONAL QUALITY DOT MATRIX PRINTER WITH PIN
ADDRESSABLE GRAPHICS

NEWBRAIN MODEL A £199.00
NEWERAIN MODEL AD*  £229.00

Qgg ﬂ'aﬂiﬂq :
SRgge¥Cagllaa
Sagglfaagai€as

Qag
—

HEWLETT PACKARD

HP75C A TOTALLY NEW PORTABLE PERSONAL COMPUTER,

An executive tool for the man in a hurry, 600 appointments can be held in
memory. Never miss a board meeting or a birthday. In addition, - an
impressive scientific aid to engineers and Scientists with magnetic card
strips for handy programs and a magnificent BASIC.

HP75C SPECIFICATION 5" x 10" x 1" WEIGHING 26 oz. 16K RAM EXPANDABLE TO
24iK. 48K OPERATING SYSTEM WITH 187 KEYWORDS AND FULL SCIENTIFIC BASIC.
8 BIT CPU, 32 CHARACTER LCD DISPLAY WITH SCROLLING TO 96 CHARACTERS;
FULL INSTRUMENT AND PERIPHERAL CONTROL USING THE HPIL INTERFACE
LOOP 30HR BATTERY LIFE WITH RECHARGER. 3 PLUG IN 16K ROM MODULES. A
FULL REDEFINABLE TOUCH TYPE ‘QWERTY' KEYBOARD WITH EDITING KEYS AND
HIDDEN NUMERIC PAD. A BUILT IN PROGRAMMABLE ALARM/TONE GENERATOR
AND APPOINTMENT CALENDAR. THIS IS ONE OF THE MOST COMPACT AND
POWERFUL PORTABLES WITH HP's SCIENTIFIC AND TECHNICAL BACKGROUND
AND SUPPORT DOCUMENTATION, ITS POWER IS YOURS TO APPLY,

HP75C PORTABLE COMPUTER £728.40
HP-82700A 8K MEMORY MODULE  £142.75

Visit our Portable Micro Centre
or contact us for further
information.

W_

Transam

SHARP PC1500

This machine is the least expensive portable on the market. It is ideal for
salesmen, contract engineers and anyone wanting to produce figures or
small graphics for clients. lts 4 colour printer is a masterpiece of simplicity
and it offers a medium speed BASIC for keeping standard programs in
RAM. It is particularly useful for engineers who wish to do 'set calculations’
on site and produce results on the spol. Greal value for money:

WITH 16K BYTES OF ROM AND UP TO 11.5K BYTES OF RAM MEMORY, WITH
BATTERY PROTECTION. UP TO 36 PROGRAMS STORAGE CAPACITY. BASIC
PROGRAM LANGUAGE WITH TWO DIMENSIONAL ARRAYS AND VARIABLE
STRINGS. QWERTY KEYBOARD WITH UPPER AND LOWER CASE. FULL RANGE OF
SCIENCE AND MATHS FUNCTIONS (STATISTICS WITH MICROL SOFTWARE) ALARM
CLOCK AND CALENDAR, MULTI TONE GENERATOR, MINI GRAPHIC 7 x 156 DOT
MATRIX DISPLAY, ALL UNDER BASIC PROGRAM CONTHOL. LINE WIDTH 26
CHARACTERS.

CE-150 FOUR COLOUR GRAPHIC PHINTER/TWO CASSETTE INTERFACE.

PC 1500 COMPUTER £147.78

CE150 PRINTER/TAPE INTERFACE ~ £130.39
CE155 8K RAM MEMORY MODULE  £69.52

Telephone and mail orders
accepted on Barclaycard

or Access

All prices exclude carriage and VAT

Microsystems Limited
59/61 Theobald's Rd. London WCIX 8SF. Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422).

For full proposed range of Portable Computers and typewriters, including the Osborne, Kaypro I, Teleram, Panasonic, Toshiba, Andromeda, Brother,
Husky, please contact us for price and availability. Not all items are yet in production se it is best to telephone for delivery details.
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BOOKLIST (Computer Learning Series
Over1000 Titles g 3 . uu@iu

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
a shortform price list of all our itles that we will send you and we also have a
200-page, cross referenced, catalogue with editorial on hundreds of fitles that will
give you a bookshop of your own. This catalogue costs £1.00. We know our prices
are befter 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 befter purchasing
power. Let us hear from you. We are equally willing to talk fo computer shops where
our range and customer use of our catalogue will allow them tfo offer a much greater
service fo their customers.

LIST OF PUBLISHERS
ADDISON WESLEY OSBOURNE SPECTRUM
mh,  Emen, e
PRE L TAB PUBLICATIONS
COMPUSOFT RESTON VAN NOSTRAND REINHOLD CO vic20 SPECTRUM DRAGON HBC 3]

CORD ROBOTICS PRESS The Dr. Watson Computer Learning Series

ggggﬂTER SCIENCE PRESS g?m%m _ A new series of books on computer languages, carefully graded to sui different
T abilities and written specifically for the new micros. The whole series is presented

BEJRT;SPSUM s e 7/ in a consistent style and each book comes with a cassette containing all the
HAYDEN ! &Lﬁlmj e /| major programs developed in the book.

1JG COMPUTER SERVICES / I i -/ Learning BASIC is FUN. Learning assembly language is FUN — ask Dr. Watson!
JOHN WYLIE & SON [ Learn BASIC with your Spectrum, Dragon or BBC by writing your own games,
LEXINGTON your own music program and — yes — an Adventure game designed by you! Just
LITTLE in case though, if you can’t wait to leamn, the good Doctor provides a cassette. So
MCcGRAW HILL you can run and enjoy the games and then seftle down fo see how they

MIT PRESS work — and add YOUR improvements.

MATRIX PRESS Learn ASSEMBLY-LANGUAGE with your PET, BOOK AND

VIC 20, Spectrum or BBC, using your own assembler — FTW,
supplied in a cassette with the book and used SO ARE
throughout in all the demonstration routines.

Just in case, too, there’s a tutor fo 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
programs and exercises.

INC VAT
& POST

NOW
AVAILABLE

mailing labels e Paragraph control e VIC 1515 TOTL TIME

expanded characters e Single, double, friple spacing

e Tab position control @ Upperand/or lower case Easy fo use, menu driven ® Add, change, delete

e Full screen editing e Scroll upand down throughtext  © Browse, (display on screen) e Inquiry display, (date
o Insert, delete blocks of fext ® Mulfiple copies of range, Person, Project) ® Save and loadfileson tape or
document disc @ Use of full colour in screen display

Up fo 4 heading lines per page © Footing line at bottom  Time report e 56 different bar chart report formats
of page ® Uptosix 80 column lines may be enteredand ~ ® Ordanise by Person, Project, activity e Sequence

TOTL 8l prinfed within the body of a document e Footnotes beginning or ending date or activity number e Four
° Kevbgurd inpufs years, one year, six months, seven weeks, six 9 hour

PROFESSIONAL £16.95 o wozdhous £16.95
SOFTWARE TOTL LABEL RESEARCH ASSISTANT

It takes a competent programmer to write the program

To'"_ TEXT A completely practical program for computerising fo create and control the necessary data files that will lef
address books or business mail lists. You define width, you recall specific data at will. Here are three programs
SIMPLY THE BEST: Page numbering ® Right and left number of lines and number of characters. The program  that will allow you fo compile information from books
margins @ Skip fo fop of page ® Centered fitle lines alphabetizes and you can assign account or customer periodicals, accounts, dates in fact any data you Wish T
® Character and line spacing e Graphics characters numbers for further search control. You can print the keep, to organise it and, most important of all, to create
© Full curser control in editing ® Add, change, delete whole list or selected labels. Make full use of your cross reference lists by feyword fo help you locate the
characters ® Specify printer device number e Print computer. right reference when you need if.
£14.95 £16.95

AONESFOD)
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OFF-THE-PEG
'SOFTWARE CAN
BE VERY
' UNCOMFORTABLE

Most software packages place you in a strait-jacket.

Now COGENT can supply CP/M software tailored
to your vital requirements at near package prices.

The use of program generators enables us to produce
reliable, professional software quickly.

Remember, it’s the right software that makes your
computer worthwhile.

Interested ? Call Richard Gordon.

01-794 0179(24 hrs)
COGENT Systems Limited

COMPUTER SYSTEM DESIGNERS & CONSULTANTS
251/253 Finchley Road London NW3 6LS

| *CPMisthe T
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M of Diginal Research Corporation

@ Circle No. 207

FULL DETAILS AVAILABLE FROM

The Computer Room
Thorn House
Eastville Road

Yeovil
Tel No: 0935-20268

@ Circle No. 208

FULL DETAILS AVAILABLE FROM

Huddersfield Computer Centre
2/4 Cross Church Street
Huddersfield
Tel No: 0484-20774

WEST YORKSHIRE

® Circle No. 209
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DIRTY MAINS!

a computers’ worst enemy
REGUVOLT-a computers’ best friend!

A ‘dirty’ mains supply can often jeopardise the performance of complete electrical isolation between the mains and your
your computer, causing data loss, system crashes and sometimes, computer system. Transients are suppressed, and a ‘clean’ and
damage to both hardware and software. stable voltage supply is maintained.

Raw power, direct from the mains, is prone to transients or voltage Where tota/mains security is concerned, a Reguvoltreally is
‘spikes’, which are usually caused by the variation and switching of your computers' best friend!
electrical loads in the vicinity or your computer (e.g. photocopiers, Please send for further :
lifts, domestic appliances etc.). details today. e =

These ‘spikes’ play havoc with the mains, and then your computer Sifgla ana-phassmodsls %;r_

suffers! available, from

A Reguvolt Mains Conditioner will solve the problem, by providing  taeva'®

Cetronic Components Ltd.
Hoddesdon Road, Stanstead Abbotts.
Ware, Herts SG12 8EJ, England.

Tel: Ware (0920) 871077 Telex: 817293

A
ofa

Made by Texas Instruments to guarantee you reliability, this professional
calculator is invaluable to microprocessor designers, logic circuit engineers
and all computer specialists. o

At the touch of a button, the LCD programmer speeds up :
conversions in hexadecimal, octal and decimal bases. It offers speed,
ease and accuracy for program debugging, and eliminates long hand
calculations and conversions.

The specially designed ergonomic keyboard incorporates a printed binary
table for ease of use as well as a 3 key constant memory and a constant key,.
It comes with the reputation of Texas Instruments and the full back up services
from Sumlock Bondain.

The T.. - LCD Programmer — you can count on it. And its at the low price of only
£43.95 (includes VAT & P&P).

—'_"'—_—"—'—_'_"'_'"""_'"-"_\

T’Ieasle sendcn':e my T,I.P— LE!IZIgrugrz;mnar.3 02 \ :
enclose a Cheque or Postal Order for .95 or
I please debit mquccessf Barclaycard account number. D:D:l m]] [:D]] D:D] ks
Name .8, = : -
I Address 4 =
L= Postcode ——
Iﬁnd to: Sumlock Bondain, 263-269 City Road, London ECIV 1JX. Tel: 01-250 0505.

@ Circle No. 210

SuviLock Bonbain LTo.
263-269 City Road, London EC1V 1JX. Tel: 01-250 0505.

@ Circle No. 21
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Book reviews ———

An average crop

Michael Trott evaluates a selection of Apple books

THE APPLE II has been a popular machine
with business and educational users for
many years and, as those who have access to
one will know, every aspect of its use and
every extra card or peripheral seems to have
its own separate guide. The Apple I User’s
Guide brings these together in one relatively
compact and comprehensive book covering
setting up, programming in Basic, and use
of discs, graphics, sound and machine
language in no greater depth than the
various guides provided with the
equipment.

At first glance it would seem of little
value though some readers may feel that it
provides a more convenient reference than
several separate books. The text is clearly
written and attractively presented but it is a
pity that the author’s literary skills could
not have been directed towards producing
something newer and more exciting.

Rather more useful is the Addison
Wesley Book of Apple Computer Software,
described by the publishers as, “‘the one
necessary book that should be on all Apple
computer owners’ shelves’’. Something of
an exaggeration perhaps, but the book
could be of value to those seeking software
for their micro, listing as it does the sources
of several hundred business, education,
utility and games programs.
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Actually the book goes further than this
by providing reviews of the software with
an indication of its usefulness, reliability,
visual appeal, adequacy of documentation
and availability. The reviews are thorough,
well considered and often quite critical
and amusing. Unfortunately, this is an
American publication and the prices which
are quoted in dollars may prove misleading
in Britain. Since the source of much of the
software is also American one might also
question its availability. A call to my local
Apple dealer confirmed that most of those
with a high availability rating can be
obtained easily from any good dealer,
making this a useful book for the software
hunter.

CIRCUIT DESIGN
PROGRAMS FOR
THE APPLE i

Also to be recommended is Howard
Berlin’s Circuit Design Programs for the
Apple II. The author has written a similar
book for the TRS-80 reviewed in an earlier
issue of Practical Computing. Berlin’s aim
in writing the book is summed up when he
quotes Leibnitz: ‘It is unworthy of
excellent men to lose hours like slaves in the
labour of calculation”. He has achieved
this aim by producing a useful guide to the
use of the Apple for those involved in
designing electronic circuits.

e
o lications for Your

There are bound to be some bad books in
any collection. Take, for example, Mostly

Basic: Applications for your Apple Il Book |
2 by Howard Berenbon. It is also available |
for the TRS-80, meaning that Mr Berenbon
has produced not one but two truly awful
books. Since it contains singularly un-
original programs and many repetitions this
is a book to avoid.

Not much to laugh about in the previous
book, but I Speak Basic to My Apple by
Aubrey B Jones Jr contains some real
howlers. Described as a field-tested
computer-literacy course it is really an
introductory text for teaching Basic. The
Teachers’ Manual reviewed claims that the
course was developed for use by teachers
with little or no experience of computers.
Leaving aside the issue as to whether this
situation should ever be allowed to arise,
any teacher in this position who attempts
to use this text is unlikely to encourage
good programming habits or any real
understanding of computers.

My quarrel is not so much with the lesson
content, which is no better or worse than
many other similar introductory texts, but
with the notes for teachers on how to
present the work. Advice of the form:
“You might like to have an Apple II
available”’, when explaing the keyboard;
““Make sure the class knows what a
compiler does’, when describing the
interpreter; and best of all “If vou do not
know anything about RAM or ROM, don’t
worry about it’’, are just a few of many
idiotic suggestions. Please, please do not
allow this book through the school gates.

Apple Interfacing on the other hand is a
much more interesting and useful book.
Having previously produced similar texts
for the TRS-80 the authors use their
experience to lead the reader carefully
through the 6502 processor and the basic
principles of interfacing to the construction
of a general-purpose interface which
provides the opportunity for further
experiments.

It is fair to point out that it is necessary to

(continued on next page)
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fcontinued from previous page,
« (=1

build the interface to learn the most from
the book, and from my experience in
building the TRS-80 interface this is likely
to cost in the region of £100. But if you are
prepared to go to the expense the work
involved will result in a very versatile and
adaptable interface. Although the book is
not for real novices at interfacing and
electronics, readers with some under-
standing of the principles of computer
architecture will find it a useful extension to
their knowledge.

An introductory book which claims to be
aimed at the non-mathematical and lives up
to that claim deserves to be commended.
Such a book is The Apple Personal
Computer for Beginners by Seamus Dunn
and Valerie Morgan. In compact and
carefully sequenced chapters the authors
provide a sound introduction to the Apple
and programming in Basic to bridge the gap
between the manufacturer’s manual and a
Basic text.

The topics covered include starting up,
programming, disc management, graphics,
introducing machine code and producing a
structured program. The listings provided
are clear and easy to read and the inclusion
of answers to the exercises set marks a
refreshing if unusual departure from the
practice of many auithors. Experienced
users will find nothing particularly new or
exciting in this book but careful reading will
reveal that the authors have taken an
established product and produced a no-
frills introduction for the possibly wary
potential user.
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Rather less well presented is Richard
Haskell's Apple Basic. Covering much the
same ground as Dunn and Morgan the
author provides a more comprehensive
explanation of the concepts involved but
assumes a higher level of mathematical
ability. Apple Basic is liberally sprinkled
with black-and-white photographs of the
screen, mainly of program listings, which
are frequently of poor quality and detract
from rather than enhance the effect of the
book.
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As a course text for schools and colleges,
for which it is intended, the book may be
regarded as unsuitable due to its heavy
reliance on examples of American origin —
using as they do dollars and cents and the
stars and stripes. The lack of relevance of
these examples, from a teaching point of
view, is perhaps less serious than the book’s
reliance on examples which presuppose a
level of mathematical ability which may not
be present in many pupils, who may still be
able to learn to write programs proficiently
if the material were better presented.

However the book has its good points,
notably in its treatment of loops in which
the idea of Do-While, Do-Until, Repeat-
While and Repeat-Until loops is clearly
explained by drawing a comparison with

train tracks with branch lines and stations.
Unfortunately the bad points, including the
price of £10.35 for 183 pages, outweigh the
good.

Aimed at those wishing to extend their
programming skills and to make more
effective use of their micro Assembly
Language Programming for the Apple IT
by Robert Mottola attepts to provide an

" introduction to this topic. To a large extent

he is successful. Topics covered include
entering and editing code, assembling a

| source code, labels, registers and different
+addressirg modes The book is well set out

and written in a clear and sensible manner,
and will undoubtedly assist the reader in
making sense of more detailed books on the
6502 processor.

Finally a games book, Golden Delicious
Games for the Apple Computer is more
than a collection of computer games. It
contains advice and techniques for creating
games on the Apple. Starting at novice
programmer level the authors demonstrate
how to build general-purpose routines for
music, high- and low-resolution graphics
and entering data to incorporate into
complex games.

The advice given is sound and should lead
to the production of well structured
programs. If the routines appear rather
longer than necessary this is because they
are presented in a form that can be easily
understood, making this a very good
beginners book.

ISBN 0 13 039 099 2.

Osborne/McGraw-Hill, 143 pages.

ISBN 0 471 09083 2.

The Apple II User’s Guide by Lon Poole, Martin McNiff and Steven Cook.
Published by Osborne/McGraw-Hill, 385 pages, £10.95. ISBN 0 931988 46 2.

The Addison-Wesley Book of Apple Computer Software edited by Jeffrey Stanton
and John Dickey. Published by The Book Company, 401 pages. ISBN 0 201 10279

Circuit Design Programs for the Apple Il by Howard M Berlin. Published by
Howard W Sams, 132 pages, £10.90. ISBN 0 672 21863 1.

Mostly Basic: Applications for Your Apple II by Howard Berenbon. Published by
Howard W Sams, 217 pages, £9.05. ISBN 0 672 21864 X.

1 Speak Basic to My Apple by Aubrey B Jones Jnr. Published by Hayden Book
Company, £6.55. ISBN 0 8104 6165 X.

Apple Interfacing by Jonathon S Titus, David G Larsen and Christopher A Titus.
Published by Howard W Sams, 206 pages, £8.20. ISBN 0 672 21862 3.

The Apple Personal Computer for Beginners by Seamus Dunn and Valerie Morgan.
Published by Prentice Hall, 257 pages, £4.95. ISBN 0 13 039131 X.

Apple Basic by Richard Haskell. Published by Prentice Hall, 183 pages, £10.35.

Assembly Language Programming for the Apple IT by Robert Mottola. Published by
£9.50. ISBN 0 931988 51 9.

Golden Delicious Games for the Apple Computer by Howard M Franklin, Joanne
Koltnow and Leroy Finkel. Published by John Wiley and Sons, 150 pages, £8.75.
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Software News &
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Learn Chess from the Masters with

> We have started to supply some of
F-| E‘ our more popular programs in non |
| | TRS-80 format for other machines as
a a follows: |

CHESS IMPROVEMENT SYSTEM |

BBC (MODEL B)

JUMBO
The 747 simulation that has swept |
the TRS-80 community worldwide! So |
Now you can learn chess from the Masters with the Cyberchess Chess | memory tight that there was no room |
Improvement System. The Cyberchess System is not just another computer | for full colour. ‘

chess game. This is a vast and ever expanding ‘‘Chess Improvement System’’
that instructs and analyzes your moves and strategies.

Cassette £17.25

Start off with Cyberchess ‘'System’’ Program Pack. This packet contains:
MYSTERIOUS ADVENTURES [
The English written, machine
language series of adventures. Seven
* Two fully analyzed amateur class games (rating: in number, at the moment the follow-

unrated — 1650). ing are presently available on the

* The Cyberchess 'System Program’' — required to
play all the Cyberchess games.

the time!

: BBC:
* Two fully analyzed professional class games
(rating: 1600 — 2200). The Golden Baton
* Complete set of easy-to-understand instructions. . The Time Machine
| Arrow of Death Part |
And there are over 100 program packs available with more being released all I Arrow of Death Part || |
|

Escape from Pulsar 7
Each program pack is rated amateur or professional and contains four Circus
complete and fully analyzed games. Each game was designed or actually played |
by a highly rated Chess Master. There is a unique ‘instruction mode' to analyze
your moves and an exclusive ‘rating’ system to provide mathematical rating of
all your moves.

Feasibility Experiment

Cassette (each) ... ... ... £10.06

Whether you are an amateur or a seasoned professional, the Cyberchess
System has something for you. Cyberchess allows YOU to select the level of play
and challenge to match your increasing abilities. Expand your understanding of
the royal game of chess with this powerful and effective learning tool. If you like
to play chess . . . you'll love Cyberchess!

FAIRYTALE

Basic adventure mainly aimed at
the kids but for all the family! Uses a
scenario of nursery rhymes and fairy- |
tales within which to find the
treasures. |

WONDERLAND

A follow-up Basic adventure to
Fairytale. Fairytales and nursery
rhymes again plus cartoon characters. |

Compatible with Tandy 1 & 3, Genie V/G, 1 & 2.
Disk based for TRSDOS and NEWDOS. |

CG1 System Disk (playing utility plus 2 amateur & 2 professional games) £19.80 |
| Cassette(each) ... ... ... £10.06
|

CG2 Games Disk with 4 amateur games (requires CG1)... ... ... ... £14.80 |

CG3 Games Disk with 4 professional games (requires CG1) ... ... ... £14.80 | ! |
V.A.T. included
Plus V.A.T.and 75p P. & P.

P. & P. 75p for any quantity

TEL: [0424] 220391/223636 MOLI MER X'“ LTD TELEX 86736 SOTEX G
A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage.

@ Circle No. 193
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LONDON COMPUTER CENTRE
%é[%{ls | @rﬁig@ 10 Mb

1.2 Mb Disk Storage £2395 Available Now!
2.4 Mb Disk Storage £2895 S ,
Wordstar Magic Wand Spellbinder

Now available Spellstar D Base Il T/Maker Calcstar
Z80CP/MAdd-onboard VSO p e e eVl e

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

TELE-VIDEO SINGLE-USER TO MULTI-USER
EPSON QX10 s 5 =

the revolutionary Sales Invoice  Purchasing
small Business
Computer 806/ 816
g In St oC k wGrq f[qcessing l?fyqul

on |8 8,

EPSON HX20  EpsonType3 MX80/FT New Superbrain 2

the Portable - MX100 from£1595
Computer £402 V\\\En

Nominal

=

—

CP/M Software

Wordstar £195
Spellstar £130
Grammatik £65
Foot Note £75
CPM/IBM £99
CPM/IDEC £99
TMakerll £150
DBasell £395
Autocode £120
Milestone £195
Task £195

Dedicated Wordstar Keypad

* AUTHORISED TANDY DEALER

AUTO SHEET

FEEDER £580 11 Mb Hard Disk model 11/16
New! 12" Wide runs CP/M & TRS DOS £1895
Ao TS e
Sheet Feeder from€3129  and CPMat 48K £649
its all below ol

DAISY WHEEL PRINTERS N HARDDISKS ‘it
" LETTER QUALITY PRINTING Model 6 6 Mb Formatted £1595

Model 12 11.5 Mb Formatted £1895
“ Specially designed Hybrid

heavy duty power supply
*% Data Error Recovery

' FLOWRITER RP 1600. 60 CPS The most intelligent

Daisy. Proportional spacing with Right Justification on
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc.
£1500.

*TEC 40.40 CPS JAPANESE DIABLO 630 uses Diablo
Daisy Wheel & Ribbons £1135.

4 7

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.
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

@ Circle No. 213
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Puzz] e

- The numbers resulting are codes for letters:
65 — 97, a
85 — 117, u
67 — 99,
84 — 116, 1
85 — 117, u
51 — 83,8
83 — 115, s
0 — 32, space
79 — 111, 0
80 — 112, p
65 — 97, a
) 85 — 117, u
76 — 108, |
71— 103, g
by Douglas Tate 0 — 32, space
69 — 101, e
10 DIM Z(9) NOW SIR, you say that your printer is | 1. — 33!
2 ; Pe 65 — 97,
20 ECE)EDXZ‘{)E,\ TO 9 STEP 1 playing up. Listing looks OK except | 45 30,?,
40 NEXT that you have nothing to put the bitsin | 57 — 89,y
order at the end. Ah, so that is the | 0 — 32, space
g;g E%&}Z,.SB,:' JEOF%(X 3) printout — as far as I can see there is a ?; ol 1(13'8’ ]‘_n
330 N command gone wrong and a symbol 73 — 105, i
missed out — both in the same line. It’s | 79 — 111 o
U EATAA8,CGD,EE G not the printer sir. Now, which | 35 —67,C
computer have you got? Oh, one of | 82 — 114, r
ATICATOC those, well that explains it, doesn’t it gg o ]gg‘
BFANCHIPS sir! o e
CCALFINEORDC 78 — 110, n
DCTINGISORRID Solution to February puzzle |67 —99,c
EPRAMISEDTOBYMEA GMRA’ANA = anagram = number of digits in These letters when rearranged make
FTASBIGASBOXES each binary line. Each page of the drawing P ical C -
GINGMENOWMAVIS contains eight, seven-bit binary numbers. ractica ompl:tmg
HPUTISANDINISPOCKIT With this list of 32 codes add 32, the ASCII Salutes You!
ICOMGREYMALKIN code for space. Easy! a

A+G [ COMPUTERILERE

SPECIAL BBC OFFER
EPSON MX80 FT3 PRINTER

-+

+

ONLY £185.00

ONLY £345

PRINTER CABLE!
500 SHEETS LISTING PAPER!

FOR ONLY £330
WHILE STOCKS LAST ONLY

TEAC SINGLE DISK DRIVE WITH CABLE (BBC)

TEAC TWIN DRIVE WITH CABLE (BBC)

UP TO 30% ROYALTIES!!

Ry
Qi

”I Illn..
" | 'llllm

IlmnmllII

IVI"‘

FULL DETAILS AVAILABLE FROM

We are looking for quality software for BBC — Spectrum
— Dragon — Oric etc.
Please write in strictest confidence with details. Fullest
author recognition and extensive advertising.

N

Hill Price Davison
Walham House
Walham Grove

London SW6
Tel No: 01-381 3266

GREATER LONDON

@ Circle No. 215
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Add E£8 carriage + 15% VAT to all prices
Pre-paid orders or Access.
Ring for full price lists.

P.0. Bax 34, Cheadle, Cheshive, SKB 4PT

Teleghone 061-428 2014
@ Circle No. 214
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VWHEN IT COMES
TO MICROCOMPUTER
SOFTWARE
WE WROTE

ASSo B8oar
C C.
‘qué‘qGTl 3

How do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

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

Get it now Lifeboat
now serves tens of thousands

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.

Thatincludes:

@ 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.

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

I.ifeboqt# sociafes

World's forem dre source

‘ PO Box 125, London WC2H 9LU or call 01-836 9028 [
[]Please send me a free lifeboat catalogue.
Name : ‘
‘ Title : |
Company
‘ Address ‘
|
|

Postcode

Copyright © 1981, by Lifeboat Associates.
PN R IR R B N |

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 640493 ([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 Assaciates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-B586 Telex B65265 (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 Gaulle 92600 Asnieres France Tel 1-733-08-04

® Circle No. 270
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FULL DETAILS AVAILABLE FROM

Oak Computer Systems
St George’s House
Cattawade
Manningtree
Tel No: 020-639 5097

® Circle No. 216

FULL DETAILS AVAILABLE FROM

Starwest Computer Services
20 Lime Street
Bedford
Tel No: 0234-213547

BEDFORDSHIRE

® Circle No. 217
"RACTICAL COMPUTING March 1983

*NExT MOMNTH
*LANGUAGES

The special feature section of the April issue of
Practical Computing will be devoted to the most
popular and most important microcomputer languages,
including a survey of Basic dialects. If you are looking
for an alternative to Basic then don’t miss our coverage
of APL, Cobol, Forth, Lisp, Logo, Pascal and Prolog.
We'll be looking at their strengths, weaknesses and
possible applications, together with their potential for
the future.

A comprehensive table will tell you which languages are
available for which machines.

*BUSIHESS MICROS

The major products tested include the Olivetti M-20
and Cifer Series 1 microcomputers. The Olivetti is a
16-bit machine which is unusual in using the Zilog
Z-8000 processor — and it’s fast. The Cifer is a British
CP/M micro that has a novel and interesting
architecture, and yes, it can be 16-bitted.

SAND MUCH. MORE !

® Word processing on home micros — we take a
detailed look at some of the programs available,
including the ““word processor on a chip”’ for the BBC
machine.

@ A comprehensive guide to machine-code
programming on the Sinclair Spectrum.
® Plus all the usual reviews and departments including
all the programs in Open File, news and your letters.
FREE: on the cover you will also find a pen from the
Berol company which has been specially designed to
write on floppies without damaging them.

Make sure you don’t miss the April issue of

On sale at W H Smith and all leading newsagents after
March 16.
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We have MZ80 A&B and
PG 1500 with Software back-
up expertise to advise you on
your requirements. See the
advanced technology of
SHARP on demonstration.
THE LARGEST U.K.
NASCOM DEALER

British built and designed. 32K
RAM as standard, (expandable
to 64K Bytes). Plus extensive
facilities for colour graphics. 9
colour, 5 resolution display.
Advanced sound. Prices from
only £199. inc. VAT.

Full ranges of Software - tapes,
cartridges, joysticks, books etc.

— THE VERY POPULAR — &

SINCLAIR PRINTER
at £59.95

XZ81 1K RAM, one-touch
Keyboard, complete with all

connecting leads. 16K RAM pack

plugs into expansion port

enabling use of sophisticated ZX

Software. ZX printer had full
alphanumerics and graphics,
50cps, 32 characters per line.

EDUCATIONAL USES-

Our main product line - Nascom -
will act as an excellent stand-alone

system, optionally with High

Resolution Colour Graphics and
will attach to an economical Local
Area Network. Ask for details of

our recent installations in the
educational field.

We are the largest NASCOM
distributors inthe U.K. and are
up-to-date with all the latest
hardware and software.
Colour, Sound, Speech,
Educational, Business, Home,
or any application you have in
mind.

Kit Computers with power
supply, £260 excl. VAT,

Built Computers with power
supply, £375 excl. VAT.

SHARP
| OFF-THE-SHEL F RE1 1 irv |

An integrated Nominal,
Purchase and Sales Ledger
with optional invoicing and
stock packages using the
QUANTUM (British) with up
to 2.25M BYTE of floppy
discs. Very competitive
prices. But best of all
friendly, professional advice
on the best system.

\. —THE WELSH DRAGON =

MODE

SINCLAIR ZX81 at £49.95
16K RAM PACK at £29.95

come toKenilworth for

We can offer a choice of |
costsystems that will cut t?‘ng
cost of business letters and
documents: repeat letters:
speedy correction from
vndeo screen. Prices from
as little as £1,600 incl. VAT

QUIBS BUSIN

Yes...cometo Kenilworth
Business & Leisure

LOMPUTASULYE 1o

8 Central Parade, St. Marks Hill, Surbiton, Surrey.
Tel. 01-390 5135

(100 yards from Surbiton station)

YOU KNOW WHAT YOUR
BUSINESS PROBLEMS ARE...
COME TO COMPUTASOLYE 17O
AND LET US HELP YOU
TO FIND A SOLUTION

We stock many standard business
packages including accounting systems
by TABS and PEACHTREE, and record

management systems from COMPSOFT.

If there isn’t a suitable package available
we can develop software to suit your
particular needs.

The hardware we can supply ranges from
home computers to powerful business
micro systems.

Word Processing Software is available on
all of our business systems.

® Circle No. 21!

Micro Computers

16, The Square, Kenilworth,
Warwickshire CV8 1EB.
Telephone: (0926) 512127.

@ Circle No. 218
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FULL DETAILS AVAILABLE FROM

North Staffs Business
Technology Centre
33(a) ironmarket
Newcastle-under-Lyme ST5 1RS
Tel No: 0782-613606

STAFFORDSHIRE

® Circle No. 22
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Last wor g

A bit far-fetched

IT HAS LONG BEEN TRUE in our industry that
what you see advertised and what you can
buy are two totally different things. The
two are now moving so far apart that a new
rule has to come into operation: *‘If it isn’t
obsolete, you can’t get it and you wouldn’t
want it if you had it.”

This sour conclusion is prompted by a
recent attempt to bring to you, gentle
reader, a review of the 16-bit operating
systems. To judge by the printed word, 16
bit has come and gone: but even so we
thought it might be a good idea to asemble
in one spot machines running CP/M-86,
MS-DOS, Xenix and whatever. Well, after
very energetic attempts by many persons
what arrived on the day was a single,
battered IBM PC running PC-DOS. Its
colour did not work and no one knew how
to mend it. As for the others, it was as if
they had never been.

PC-DOS looks like CP/M but with some
very annoying frills. When you turn the
machine on, it does nothing for long
enough to convince you that it has broken in
some fundamental way — long enough, in
fact, for you to start ringing those who
know and love it, if there be any such. No, it
hasn’t broken, it’s just that every time you
reboot it has to test all its memory to see that
nothing got sick in the night. Then you have
to go through one of those infuriating
interrogations about who you are and what
date it is — being careful to type in the date
in American order with redundant zeros —
just the way you would never do it if left on
your own.

After 20 years of computing, has no one
the wit to write a program that understands
04"’ is the same as “‘4’*?

All this agony, and it then runs some
pretty stolid business software. The stuff is
beautifully packaged, I will give it that. The
manuals are nicely printed with many neat
drawings of where to put your puddy
fingers on the keys. They are those grey
blobs with letters on them. Do you know
what l e t t e r s are? Who’s a clever boy
then!

The silk screening on the plastic binders
rises, in some cases, to an art form. The
binders arrive inside cloth-textured boxes.
The whole thing has evidently been
packaged by someone whose last job was
producing ‘‘old master’’ editions of the
classics for sale to readers of Sunday colour
magazines. The packaging is impressive;
the software not terribly.

There was one exception: a scrawled-on
disc with three tattered pages of manual had
a most impressive real-time simulation of
flying a light aeroplane. The instruments
worked and the whole thing behaved aero-
dynamically Even the countryside was in
three dimensions with a huge pylon thing to
fly into if you wanted an early death. It is

"RACTICAL COMPUTING March 1983

by Peter Laurie

the only piece of software I have seen which
could not possibly have run on an eight-bit
machine. But, again, it was just as boring as
actually flying about in a Piper Cub or some
such.

In an attempt to bring you some more
solid news, I talked to two people who had
implemented MS-DOS, Microsoft’s answer
to CP/M-86. They said it was alrightish,
but there was a little problem about files.
What sort of problem about files? Oh,
nothing much. Just that it will not allow you
to have files bigger than 200K. I suppose
that does not matter much at the moment
because most 16-bit machines have tiny
discs. If you want to do serious data
processing you have to buy an eight-bit
machine.

Another reason I wanted to see MS-DOS
was a utility described in Microsoft’s
brochure which would turn Z-80 code into
8086 code. As the proprietor of some eight-
bit software that many people urgently
want converted in this way, I was most
interested. On the day, it did not appear.
Calls to Microsoft produced no news of it.
Evidently the man who printed the
brochure had thought it would be a nice
idea and would cheer everyone up, so he
threw it in. It will appear, we are told, with
MS-DOS 1.2 or 2 or whatever the next
number is. When might that be? Who can
tell.

The second operating system we wanted
to look at was Xenix, a micro version of
Unix. No problems about Xenix: it worked
wonderfully, we would be most impressed.

One small snag, though, the machine it was

on was stuck in customs and had
accumulated more warehouse costs than
it was worth. The best thing seemed to be to
abandon the machine to the warehouse
owners. So much for Xenix.

The third was CP/M-86, which one is
realiably informed works just like
CP/M-80 — that’s the sort we are are used
to. There did not seem a lot of fun in that so
I will not, for the moment, be writing a
review of 16-bit operating systems.

Everyone is so hysterically frightened of
being left at the post that they are
announcing ‘‘products’’ that are no more
than a gleam in someone’s eye. The result is
a most unnerving kaleidoscope of whirling
progress, made all the more alarming as you

can never see any evidence for it.
Anywhere.
Evidently, everyone thinks that the

opposition must be so far ahead that they
are out of sight, and this spurs them to even
greater heights of pre-announcement.

Yet there is, as we have discovered over
the last few months, a sensible core of
people with real jobs to do and real needs
for well-established products. They realise
that the 16-bit machines may, one day, be
very nice, but for the moment they are
embryonic. They will make do perfectly
well with what eight bits can do for them.
When there are lots of people around using
16 bits, lots of dealers who understand them
and lots of software for them, then it might
be sensible to change. But then one reflects
that the *“16-bit revolution’’ burst on us two
years ago and has yet to arrive.

It is up to the micro journals to try to
keep things on the rails. Normally it is the
function of the press to tell of what is new
and exciting; in this odd business it should
be its function to tell of what is old and
reliable. Journalists must realise that an
announcement or even a prototype of a new
machine or a new software system is only
the beginning. It may catch on or it may

ot. Its builders may be able to supply
customers’ demand or they may not. It may
need some accessory which other people
have to supply, and they may not.

The problem from the journalists’ point
of view is that this makes for rather boring
material. There are, depending on whose
fingers you count, some 20, 50, 100
magazines and papers competing for the
attention of a new mass market interested in
computing. It is a rule of computing that the
less you know about it, the more you
expect. You and I know enough about it to
be pleasantly surprised by a successful run
of address labels; newcomers expect
something more exciting than that. There
are too many journalists and PR people
willing to oblige them, and in the end the
result will be a vast amount of confusion
and disappointment.

179




NOW in Birmingham —the centre of industrial Britain. ..
TH

M idiand:
@'gl,?‘!,,ism A

Home computing

Small business systems'
Bingley Hall, Birmingham.
April 28-30, 1983

Sponsored
by Glzﬁgﬁle e OMEUER

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,
The Midland Computer Fair, IPC Exhibitions Ltd,

Surrey House, 1 Throwley \Way, Sutton, Surrey SM1 4QQ. B b )
o
___________ el 1l it i e S e, B
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in fmie
WITH NO INTERRUPTIONS TO YOUR WORK!

o5, Thes und will of course suppress MAING SPIKES

and SURGES. Ba uted (Eeake
120VA £320.00 and 250VA £450,00 (output]
units available

Power Testing (Sales) Lid

B5a Rd, Si Essex CM15 BHA
Tel Brantwood (0277) 233188 Telox 24224586

® Circle No. 224

TRS80 — VIDEO GENIE
SOFTWARE

=] e > i‘ﬁgn
We offer a great selection of games and
utilities from many leading software
houses at reduced prices. As a special
offer, to introduce you to our software,
we are giving away, well almost, a
software pack with a super variety of 25
full length programmes on it, and all for
only £7.50. Do not miss out! Send for our
illustrated catalogue today. Please
enclose an s.a.e.

SPARTAN SOFTWARE

Department PC
9 Cotswold Terrace,
Chipping Norton, Oxon.
Telephone: 0608 3059

MICROWARE

{London Ltd)

COMPLETE DISC DRIVE
SUB SYSTEMS

For Tandy; Video Genie;

Nascom
AND ALL POPULAR MICROS
SINGLE UNITS £175
DUAL UNITS £295

BBC MICRO

SINGLE UNIT FROM £135

Includes PSU and attractive desk top cabinet

® Fully guaranteed CDC disc drives
® Cast aluminium chassis

® 5 mili sec track to track

® 250k; 500k or 1MB

® Industry compatible

Microware

{London Ltd)

637 Holloway Road,

London N19

Tel: 01-272 6237
01-272 6398

I
|

5 ‘donam 460

Bar-code identification for . . .

PET/CBM APPLE BBC

Bar-codes give a speedy and error free means of data
entry and provide a foolproof method of identifica
tion for any item or document, Typical uses include
stock control, libraries, filing systems, security &
checkpoint verification, point of sale terminals, spare
parts identification, etc., etc, Many organisations are
adopting bar-coding as a way of introducing compu-
ter techniques into the work environment., Already
most grocery products are bar-coded at source and
many other areas of industry and commerce are
following. Bar-codes will soon be commonplace,

Our systern contains all the hardware & software
needed to implement a bar-code system on

your computer now. Software to print bar

codes on an Epson printer is included. More
information on request please state your

micro & area of interest.

Price £199.00 + VAT

® Circle No. 227

® Circle No. 225

POSEIDON
COMPUTER
SERVICES LTD.

Of Hampton S.W. London Dealer
FOR SIRIUS 1
DEMONSTRATION BY APPOINTMENT

"SOFPRINTERS
ED

BESPOKESOFTW ARE A SPECIALITY

APETITIVE PRICES
L UKDELIVERY

® Circle No. 226
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SEARCHING FOR BEST PRICE
FOUND BEST PRICE . . . GO TO ORCHARD

PET RRP
C2n CASSETTE £55  Our own
4016 16K £550 transport
4032 32K £695  delivers
8032 32K £895  nation-
B096 96K £1195  wide
weekly,
DISK DRIVES All you
2031 170K £395 need is
4040 343K £695 our Best
8050 ™ £895  Price
8250 M £1295 Quotation.
9060 5M £1995 Contact
9090 7.5M £2495  us now!
For super
PRINTERS service.
4022p 80COL.BIDIR £395
8023 136C0L £835
8300 DAISY £1395

Our price is unprintable.
Contact NOW for best price quotation.

If you know what you want why wait?

ORCHARD COMPUTER SERVICES

ORCHARD HOUSE, 21 ST. MARTINS ST.,
WALLINGFORD, OXON.

TEL: WALLINGFORD (0491) 35529

Special systems can be designed ..
contact consultant Lee Allen

LOWEST PRICES IN UK

—

Epson,
Seikosha, Dragon,
NEC, TEC, Microline,
Qume, Diablo, BMC, Sanyo,
Anadex, Centronics, Mannesmann-

Tally etc. ete. . . All these famous name

computer products and more at guaranteed lowest
UK prices. Most can be delivered to your door within
24 hours. Send SAE for full lists or phone for aquote.

ALTEK (PC) 1 Green Lane E!
Walton-on-Tha S
Please phon?ll;lefnre cmnegs{’(!%lélg]ri‘:lﬂ

® Circle No. 228

DISKETTES AT UNBEATABLE
PRICES

WABASH diskettes 51" SSSD
£13.50 per box
8" 585D £16.00 per box
VERBATIM 5 ;b SSSD £17.50 per
ox
8" SSSD £23.00 per box
Prices exclude VAT at 15%.
Postage and packing free. Send
for price list to:
Marlowfield Limited
Hesketh Bank House, 7-11 Yellow
House Lane, Ecﬁuthpart, PR8
1

Telephone: (0704) 36082

® Circle No. 230

SSBORNE 1

® praxis daisywheel £425
® NEC/Epson/OKI Ecall
® Monitors + cable £ 99
® OSBORNE £call

® Games for Osborne from £19

We specialise in Osborne &
hold large stocks of above.
CALL FOR SUPERRB PRICES

FRASER ASSOCIATES
Buckingham (02802) 6087

@ Circle No. 229

@ Circle No. 231
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Every computer neads a

CHATTERBOX!

\'OK Spack, you win this time....
for

ZX81
SPECTRUM

At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unlimited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and 5
programme examples supplied with this outstanding

educational unit.
OR COMPLETE DY KIT £39
DEALER ENQUIRIES WELCOME

Tel: 01-794 3886
b J

BookKeeper
BUSINESS ACCOUNTING SYSTEM

A simple self-contained account-
ing system — available now on
CP/M-based microcomputers.

BookKeeper will help you to maintain
orderly books of account — without
the complexities of a fully integrated
ledger system.

For further details, contact:
Mike Lewis Consultants Ltd.,
48 Willoughby Road,

London N.W.3

As ssen on BBC TV “Computer Programma”

¥BIG EARS * %5

SPEECH : Q&F
Hugely successful Speech Recognition System.

INPUT
FOR ANY

COMPUTER

complete with microphone, sottware and full Instructions. £4
BUILT TESTED & GUARANTEED ONLY 9
PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
Vic 20, Micron, ZX80/81, PET, TRS80, MZBOK, APFLE II, BBC MICRO

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40

@ Circle No. 234

ZX81/SPECTRUM
MUSIC SYNTHESISER (STEREO)
+16 LINE CONTROL PORT

=iy,
T A Bt
contral and monitor facility for.Home Security, Fobot Conirol.

Modal Railway olc. atc. Works with or without 16K RAM.

Play 3-part music, sound effects,

Add keyboard to make a live perf:
Full instrectiona/sottware included.

amaznovaLestony £19 .50

Extra 23 way connactors at £2.60
£25.50 (BUILT)

THE COMPOSER
Music Programme for above synthesiser.
Enter and play 3 part harmony.

Includes demonstration tunes. Recommended £7.40

COLOUR MODULATOR
RGB in, PAL/UHF out (not for ZX)

KIT £15
BUILT £20

SPECIAL OFFER I.C. £18
SPEECH OUTPUT CHIP SX-01

Phoneme Speech Processor DATA £0.60

BRAIN SURGEON

Anita Electronic Services (London) Ltd
are specialists in the repair and service of
Superbrain | and Il and associated prin-
ters including Apple silent type, Centro-
nic. Anadex. NEC. QUME, Ricoh and
Empson.

We also specialise in the repair of Com-
modore and Apple computers.

We offer a fast on-sight service or alter-
natively repairs can be carried out at our
workshops should you wish to bring in
your machine.

Maintenance contracts are available at
very competitive prices. Trade enguiries
welcome.

For further information telephone or write
to:

MR D. WILKINSON
Anita Electronic Services Ltd.,
15 Clerkenwell Close,
London E.C.1.

01-253 2444

Please add VAT at 15% to all prices. All enguiries
orders by S.AE. ploase

Herongate, Brentwood,
Essax CM1335D, England
SYSTENMIS Ltd Telephone: Brantwoed (0277) 810244

\MI_LIAM Dowaer Housa, Billericay Road,
ST

@ Circle No. 232

@ Circle No. 235

CHALLENGE........ci... voreeeeer-AND PROFIT -

POOLS PREDICTION

“Computer aided forcasting can significantly in-
crease the chance of winning"

THE DATA ...

* Available for your analysis — the complete record
of all English Football League games 1977-82
(20,280 matches].
* Not simply win-lose-draw record, but the actual
scores and dates, allowing sophisticated analysis.
* Simple numerical array format.
* Full documentation.
* Supplied with starter analysis programs in BASIC
and PASCAL.

*TAPES (2 years data} £7.50

*DISCS (5 years data) £15.00

* Apple DOS/Pascal/CPM Superbrain *Rair ®Pet
*TRS 80 *Dragon *#ZX-81 (16K) *5pectrum *most
others — please enquire
Selec Software, 37 Councillor Lane, Cheadle,
Cheshire, SK8 2HX. 061-428 7425.

SHOP KEEPERS

Our Mr. Retailer Programme makes your cash register
Redundant. In return Mr. Retailer will keep all your books
up todate at the Time of Sale of your goods as used in large
cﬁaln stores. Including Stock Control, VAT, Creditors,
Debtors, Salesmans Commission, Trial Balance. Issues in-
voices, receipts, Payment on Account. Monthly
Statements. Invaluable reporls available at any time. Un-
trained shop or offiee stall can operate. Written for
business men not for programmers. GP/M Based.

Superbrain 64K 350K £1495.00
Shelton Signet 2FS 64K 400 K £1212.00
Epsom MXB0/FT-3 £366.00
Mr. Retailer (by mail order only) £375.00
Mr. Retailer £975.00
DEMONSTRATION CLEARANCE
Superbrain QD 700K £1550.00
Epson MX80/FT-2 (with RS232 interface) £325.00
Paper Tiger 440 [few hours use only) £245.00
‘TRS 80 16K LII Software
Original Games. Superb Graphics. 3on lape £5
Also 16K business software tapes
ACCESS COMPUTERS

2 ROSE YARD MAINSTONE
KENT. TEL (0622) 58356

PURCHASING MANAGERS

Packaged or tailored software available
for stock control and ordering. Used by
urchasing departments in a number of
arge companies.

Phone Mike Gardner on

01-421 0266
cats 96 Gﬂms%yke Road,
Hatch End Pinner
software  \idix Has apw

@ Circle No. 237

INTERESTED IN COMPUTERS?

Then Computer Park ‘83 is the ideal holiday.
Wide range of computers and peripherals:
robots, programmable railway layout, electronic
music, speech synthesisers, light sequencers
ete.

Residential in Northants Country House
August 1983. Suitable for 10-year-olds upwards.
Details from:

Computer Park ‘83
The Nook, Back Lane, Litile Addingten,
Kettering. Northants NN14 4AX.

@ Circle No. 238

CRITICAL PATH
PERT
PROJECT PLANNING SOFTWARE
for CP/M Microcomputers
up to 1200 activities/ 1500 events
First Year Licence £375
Renewals & s/w update £40
Manual only £10+ £1 p&p
We also supply a wide range of general purpose CP/M

microcomputer systems and software. Systems can be
configured to a wide variety of user requirements from

single-user up 1o fully ~ comprehensive multi-user
MICrOSYSIems.
Contact;
Pete Berry on 0234 40511 or 0525 405167
CBACS LTD

31 Goldington Rd., Bedford MK40 3LH.

@ Circle No. 239

MICROCOMPUTER INSURANGE

Comprehensive cover at a reasonable
premium:

@ All Risks Cover (incl. Transit) — up
to £8,000 for £20

@® Increased Cost of Working — to
reinstate lost data

@® Breakdown & Derangement —
alternative to maintenance agree-
ment

Write with details of equipment to:

Geoffrey Hoodless & Associates
Freepost (no stamp required)
Woking

Surrey GU21 3BR

Tel: Woking (04862) 61082 (24 hrs)

@ Circle No. 233
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@ Circle No. 236
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® praxis daisywheel £425
® NEC/Epson/OKI fcall
@® Monitors + cable £.99
® OSBORNE Ecall

® Games for Osborne from £19

We specialise in Osborne &
hold large stocks of above.
CALL FOR SUPERB PRICES

FRASER ASSOCIATES
Buckingham (02802) 6087

MicreMods Lid.

@ Circle No. 241

COMMODORE 64 SOFTWARE

SYNTHY-64 . .. The CBM-64 has superb music
playing capabilities, but these are not easily accessible
from BASIC. SYNTHY-64 makes music composition
easy, providing simple commands to take full
advantage of the advanced inbuilt sound chip. The
package is supplied on cassette together with a
detailed 30+ page manual and sample

compositions . . . #19-95

SEBITE-AID ot ol ¢ #9-95
SCREEN GRAPHICS- #16-95
SKIER-64.........ci0nvnnin #14-95
TINY BASIC COMPILER * #14-95
BUDGETEER *............... #13-95

*Also available for VIC & PET
Send SAE for further details or our catalogue of
PET/VIC software. Dealer enquiries invited,
ADAMSOFT (Dept PC), 18 Norwich Avenue,
Rochdale, Lancs. OL11 5JZ.

@ Circle No. 244

the lowest
prices
anywhere

FLOPPY DISK DRIVES

5" TANDON + CDC
Shugart Compatible
SINGLESIDED-DOUBLEDENSITY £95
DOUBLE SIDED-DOUBLEDENSITYE165

SYSTEMS

ENCO§

ENCOTEL SYSTEMS LTD, 7 IMPERIAL WAY
CROYDON AIRPORT IND EST, CROYDON
Tel: 01 686 9687/01 BB0 6040 (6 lines)
Telex: 8951921 ENCO G.

® Circle No. 242

SCIENTIFIC SUBROUTINE
LIBRARY

VOLUME 1 — STATISTICS AND FITTING
FUNCTIONS

Mean, 5D, normal distribution, partial expectation,
Chauvenets criterion, least squares fit to polynominal
and arbitrary function, repetitive least squares fits,
covariance matrix, chi-squared statistic, matrix
inversion, solution of simultaneous equations.

YOLUME 2 — LINEAR PROGRAMMING
Reduction of a Simplex tableau, integer
programming, partial integer programming,
conversational linear programming system, least cost
mix problem.

VYOLUME 3 — FURTHER STATISTICS
Ranking, quantiles, frequency, 2-way table,
correlation coefficient, T, chi-squared and F
distributions and their inverses, T test, chi-squared
test, Wilcoxson test, linear and multiple regression,
ANOVA 1-way and 2-way.

YOLUME 4 — TRANSFORMATIONS &

SORTING ALGORITHMS
Fourier, FFT, Laplace, numerical integration and
differentiation. Exchange sort, Quicksort, Shell SOrt,
Tree sort.
Manuals including full source listings  with
implementation notes and documentation —
BASIC £25 per volume
PASCAL £30 per volume
Software in CP/M (8" SSSD) or DEC RT-11
(RXO1) formats — £75 + VAT per volume.
CP/M TO DEC FILE TRANSER

Software to read and write RT1l format RXOI
diskettes under CP/M. Supplied on 8" SSSD diskette
— £25 + VAT.

MICRO LOGIC CONSITLTANTS LTD.
57, Station Rd., Southwater, Horsham,
W. Sussex.

Telephone: 0403 731818

® Circle No. 245

VDU DESK

TEAK
LAMINATE
FINISH
Assembly

in seconds
without tools
Other sizes
TRADE ENQUIRIES
WELCOME

/ + VAT
137975
7 o0

. SHELE
FOR 24'x24 size

Details available

65 TREDEGAR SQ.
LONDON E3 54E

Tel:01-981 7301
® Circle No. 246

® Circle No. 243
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calcsheet?8

financinl planning and modeliing for the CBM 8032 and CBM 8096
NOT JUST ANOTHER SPREADSHEET
PROGRAM BUT A COMPREHENSIVE SUITE OF
PROGRAMS

IT WILL sense automatically if you have a 32K or 96K maching
IT WILL create dt (TM) data transfer files which can be accessed
diteﬂ‘!z, via the calesheet78(TM) or word processing programs (eg
WordPro)

IT INCLUDES a VAT weet which will
tax paid and received and how much tax due to or from the
Customs for each quarter

IT INCLUDES examples of invoicing and book-keeping using the
spreadsheet

Concise, manual supplie

All this for just £75 inc VAT (plus £1 p&p)

Manual only £5 plus 50p p&p [deductible if calcshoot 78TM) j5
ordered subsequently|

Also available: USING VISICALC, a simple guide to the world's
most famous spreadsheet program (£5 plus 50p pép)

Available soon: VICtory over B*A*S*I1*C, a programming manual
for the VIC20 user

{£2.50 plus 50p p&p if ordered now, £4 plus p&p if ordered after

publication)
ESSENTIAL SOFTWARE
4 Fanshaw Avenue, Barking, Essex

HISOFT PASCAL 4
INCREDIBLE SPEED
INCREDIBLE PRICE

Hisoft are pleased to announce their latest Pascal compiler,
the fastest and most powerful so far, at an amazingly low
price

Hisoft Pascal 4 is an almost complete implementation of the
Pascal language as given in the Pascal User Manual and
Report (Jensen/Wirth) including POINTERs, RECORDs and (for
disk systems) FILEs. All major Pascal statements and data
structures are supported together with many useful additions
such as PEEK, POKE, USER, ADDR (returns the memory
address of a variable) and, for tape, TOUT and TIN to store and
retneve variables to and from tape.

The compiler produces 280 object code directly lie. no
P-codes) and hence the resultant code runs very quickly
indeed.

Hisoft Pascal 4 requires only a 32K system in which 1o run
|with plenty of room to spare} and can be supplied on cassette
tape or 51" or 8" diskette 1o run under CP/M. The cassette
tape version comes with its own tokenising editor and in 2
form which is easily adaptable to any ZB0 system.

Hisoft Pascal 4 is a powerful and high quality piece of
software which can be used for serious program development
— we offer it at such a low price because we believe that
such software is normally overpriced and out of reach of the
individual

Prices:

HISOFT PASCAL 4 tape version £35
[NASCOM, SPECTRUM etc.)

HISOFT PASCAL 4 disk version E40
(NASCOM, SUPERBRAIN, RML380Z etc.)

ZDEV (a ZB0 development system for Gemini £45

G805 or GBOY disk systems)

FUNCTION (a superb pragram to plot and analyse mathematical functions —
very robust. Uses 1%9 EM[ 3802's high resolution graphics. On disk for the
RML 3802 only. £11.50

Please add 15% VAT to all the above prices.

Send for more details trom:

HISOFT,

60 Hallam Moor, Liden, SWINDON, SN3 6LS.

Tel. (0793) 26616 (24hr ansaphone).

® Circle No. 248

“ZIXGRAPHICS
PROGRAMMING MADE EASY
Full Colour A4 Manual, 24 pages packed with ZX
Graphics Programming techniques and ideas for games
and 'serious’ Programs. Written in ‘easy to understand’

language and illustrated at
every stage. .

Ideas include:

Information Graphics
Sketch Pads.

Saving your ‘Art',
Making serious
programs interasting.
Graphics Stringing.
ZX Printer Graphics

{INCLUDING UK POSTAGE)
Print’n’ Platter Products (PC)
19 Borough High Street
London SE195E

() irc

e &

le No. 249

SOUTHAMPTON

* SUPERBRAIN * COLUMBIA P.C. *
* SIRIUS * LSI M3 *
* PRINTERS - ALL POPULAR MODELS *

BEST PRICES AVAILABLE

PROFESSIONAL INSTALLATIONS FOR:-

* Small businesses * Accountants * Solicitors *
* Estate Agents * Word processing / mailing -
applications * Newsagents *

AlP|PIL]I[E[D] | |
clom|P|U[T|E[R]S]

14/15 Hanover Buildings, Southampton SO1 1JX
Telephone: (0703) 36936 Telex: 477455

® Circle No. 247

® Circle No. 250
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DISKS STATIONERY PRINTERS

Special offers on disks, stationery and

printers

Floppy diskettes in boxes of 10

5." sls s/density s/sectored only £15.00

8" s/s s/density s/sectored only £15.00
(Add £1.00'box P & P + Vat.)

Continuous stationery-1000 sheets

9:" % 11" Plain single part only £4.95
9% 11" Plain (with }" margins) only £5.96
141"%11"” Lined or plain single part
only £7.00
{Includes delivery, excludes Vat.)

Printers from Newbury Labs

Special Introductory Offer

A free box of 911" Stationery with
every Newbury Printer purchased

The 8510 (11" carriage)
The 1550 (15" carriage)

only £480.00
only £650.00

For the printer that has everything standard,
buy The Newbury 8510 or 1550. Price
includes &' cable

CDP Consultants Limited

Nr\ WICKEN ROAD CLAVERING
o ESSEX CB114QT

_/ JS_ Ring Clavering (079985) 617

DEMONSTRATION
MODELS
SUPERBRAIN QD |
£1200
SUPERBRAIN QD I
£1400
CAMBRIDGE DATA LTD.

01-348 3298

® Circle No. 252

OPEN HOUSE

for
COMPUTER NOVICES

Choose your time — day or evening. Learn
at your own pace on Apple, Pet or CP/IM
Computers. BASIC programming and Busi-
ness Packages.

including
Trial Course £15 —
4 hours computing practice
Brochure from:

MICROCOMPUTER ADVISORY
CENTR

Polytechnic of the South Bank, Borough Road,
London SE1 0AA.

Tel.: 01-928 8989 Ext. 2468

| Telephone: 01-723 6919 or 01-723 9408

PSION ‘@3

MICROCOMPUTER
PROGRAMMERS &
ANALYSIS

Psion is a substantial and
rapidly growing micro-
computer applications and
software house.

We require creative, skill-
ed and able programmers
and analysts. Applicants
should have experience of
assembly language and
machine-code on one or
more microprocessors. This
is an exciting opportunity to
work with a dedicated team
in Central London in the
fastest-growing area of
computers.

Salary range £8,000 to
£15,000 per annum depen-
ding on skill, experience and
creative potential.

PSION LTD., 2 Huntsworth Mews,
Gloucester Place, London NW1.

@ Circle No. 251

@ Circle No. 253

@ Circle No. 254

THE EXTRAORDINARY EPSON HX20 FOR £402

—'

1= 7 U
FULL FUNCTION W FEATURES

The full function, truly portable computer. Featuring
LCD Screen, Full typewriter keyboard, Printer and

16K to 32K RAM, 32K to 64K RAM, RS232C and serial
interfaces, 18 user definable programme functions,
50 hours power supply, RAM memory retained after

Microcassette. 2
switch-off. =~
DESCRIPTION PRICE DESCRIPTION
HX20 Portable Computer 402.00 The following economically priced saftware (from £30) 1s available in microcassette or
as 411.00 pre-programmed ROM format
DIY
e EPSON SIMPLICALC
i THE PERSONAL OFFICE
15.00 CORRESPONDENT
2 HX 20 computers MLIST
32 Sockets 15.00
omputers SALES ORDER
5 riace 1500 COMMUNICATION
e nbbon for printer 2.20
59691F  Paper Rolls for printer (pack of 5) 2.60
956788 Microcassette tape 180 These prices do not include VAT Carnage and packing extta

STC

MULTicomponent

Edinburgh Way, Harlow, Essex CM20 2DF

ENE

oP —m PHONE HARLOW

(0279) 442971

184

@ Circle No. 22
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QUALITY, VALUE,

™

PERFORIMANCE &

h

COMPATIBILITY

Highly attractive prices availoble direct
to OEM's/DCealers.

Unmatched value rhrou?h hlqh quality
and high velume manufacturing.
Compatibility with the majority of
popular microcomputers.

High resolution video display with
improved character definitien.
Versatile exterior conlrols facilitate
display adjustments.

THE ZVM-121 VIDEO MONITOR

The IVM-121 is o high quality, high resclution
12" monochromatic video monitor. Backed
by massive resources and decades of
experience in video electronics, Zenith Dala
Systems provides you with reliable products
from a reputable source

w data

systems

BRISTOL ROAD, GLOUCESTER GL2 6EF
Telephone: (0452) 20451

OSBORNE | portable computer. Little used,
64k, twin disks, complete with all software.,
original packing and extra cables. All as new.
Save £500. £800. Tel: Weaverham (06086)
853570.

QU SELF TEACH course PT502. Comprises
computer, peripheral board and detailed
manuals to teach you Z80/8085 assembler
etc. Excellent condition £250. A. Taylor.
05097 2386.

APPLE Il PLUS, 48K, TV modulator, hob-
bycard, many programs on cassettes, loads
of mags and £30 of books. £600 or
reasonable offer. Phone 0604 715554.

RAIR BLACK BOX CP/M used microcom-
puter. Rair maintenance transferable any-
where UK, Wordstar, Mailmerge, Datastar,
Supersort, Spellstar, Calcstar, Diagnostics,
BSTS, BSTAM, CBASIC, MBASIC, PASCAL
MT + SPP, COBAL, PL/1, MACROS80,
dBASE 2, Integrated Accounts Package in-
cludes: Stock Control, Invoicing, Sales
Ledger, Purchase Ledger, Nominal &
Management Accounts, Payroll. Choice of
models: 3/20 64K twin floppy disk with
hazeltine screen, total new list price over
£8,5600. Bargain £2.750. Plus VAT, or
model 3/30 128K 5 megabyte 2 hazeltine
screens, total new list price over £11,500
bargain £4,750 plus VAT. Tel: London,
01-486 1670 anytime.

OFFERS Invited for surplus PERTEC 9.Track
Tape Transporters Model T7840/9/12.5 c/w
Formatter, Interface and P.S.U. one unit
cabinet mounted. one set of four items boxed.
Telephone 06076-66589 day
0602-392802 evenings.

PRACTICAL COMPUTING March 1983

@ Circle No. 255

8032 SOFTWARE Wordpro 4+ £185.00.
Visicalc £75.00, Petaid £145.00. Quick Sale
— Buying House. Simon, Redhill (0737}
60986

V.GENIE, 48K, Monitor, £600 Software
£400 AJF. 19 Clarence Road, Gorleston,
Norfolk.

SPECTRUM — FED is a switching unit which
eliminates the need to swop plugs when
loading or saving programs £5.00. Or with
switch to operate recorder via remote socket
£7.50 Brainwaves, 1 Stour St., Manningtree,
Essex.

“ITT 2020 COMPUTER, Palsoft 32K.
Reasonable offers please. {0704) 66156
evenings'’.

DRAGON 32? The Scottish Dragon Club
Welcomes New Members. Send £8 for
membership card, free games tape, newslet-
ter, etc . . . to The Scottish Dragon Club, TF,
1 Walker St., Edinburgh.

BBC SOFTWARE (A/B 16k): New Dungeon
and Dragon Adventure game. £6.95.
Cassette, instructions, list of others. s.a.e.
Ray Curnow, 108A Napier Rd., Gillingham,
Kent.

“APPLE Il — Software, unused, VISIFILE
£129. — VISITERM £55. Tel. 01-499 5193
(daytime) 01-543 5579 (evening)’’
SORCERER 32K. Basic and Development
ROM Pacs. Video Monitor. Two Micropolis
Disk Drives. S100 Box. MBasic CP/M and
Micropolis Basic. Documentation. £550
01-552 6026 (Evenings).

PET 3032 (Basic 4 ROMS) cassette, toolkit,
Papermate, manuals £395: Rosemount,
Romney Hill, Maidstone (37643).

COMPLETE Apple Il system with 2 disk drives,
colour television monitor, USCD Pascal, aux-
iliary 6809 processor, real-time clock, serial
and parallel interface, supertalker, romplus,
joystick. Standard software plus symbolic
assemblers and linker. Games included
Sargon, Space Invaders, Asteroids and
Adventure. Excellent conditions. £1300 or
nearest offer. Phone 030587-571 evenings
or weekends.

TRS 80/VG Basic-Calc — Basic matrix spread-
sheet program for 16K Il with full instructions.
£4.95. Personal Finance — allows up to 28
user defined accounts, standing order
payments etc. £4.95. Both for £8.50, D.
Gariun, 23 Fieldway, Liverpool L15 7LU.

ANADEX DP9501 Line Printer. 120 cps.15.6
inch paper. High density graphics. Currently
connected via Centronics interface to Apple II.
Printer stand. Ribbons. £1,080 new. Hardly
used. £595.

“VIC/540 Single Disc Drive. £300 or offer.
Brand New. Tel. (044-484) 583"’

APPLE |l disk drives. Bargain at £400 +
VAT & postage for two units including con-
trol card. Tel. 077-473 3714.

DRAGON-32 SOFTWARE. Business soft-
ware from £9.95. Educational & games
from £2.95. S.A.E. appreciated. MISTRY
MAGIC (PC), 75 St. Margaret’'s Road, Brad-
ford BD7 2BY.

COLOUR GENIE SOFTWARE. Business soft-
ware from £19.95. Educational & games
from £4.95. S.A.E. appreciated. MISTRY
MAGIC (PC), 75 St. Margaret’s Road, Brad-
ford BD7 2BY.

WANTED — Cromenco System Three -
telephone Mike Lawrence 0734 587661
(day) or 0784 61033 (evenings).

PET 32K (3032) — nearly new. Includes
cassette and software e.g. Invaders, Chess,
Draughts, Debug, Disassembler and Pet pro.
Also magazines, books and homebrew
sound box. £520. Phone lan Findley
01-732 9015 (home) 01-732 9836 Ex. 31
(wk).

COMPUTER. PET 32K. Professionally main-
tained. Business keyboard. Games and Word
Processing available. £400. Tel. 01-570
5783.

Z80 ASSEMBLY Programming lecture notes.
10 available at £3.00 + p&p each. TRS80
level 2, offers invited. Tel. 0827 59572,

PET B096. Disk drives 8050. Olympia Daisy
Wheel Printer and Silicon Office. Little used.
Surplus to requirements. £2,600 o.n.0. Tel.
(0295) 66555/50796.

SHARP MZ-80K. 48K Integral
VDU + Cassette. Games and Business Soft-
ware. Little used. £350 ono. Tel: 021-705
1659.

INVERSE CHARACTERS for hires TRS-80
model one. Highlight your display for £4.50.
Dundee (0382) 739251.

FOOTBALL POOLS PREDICTOR for BBC
micro, A or B. uses unique mathematical and
statistical forecasting methods. On cassette
with fullinstructions, £4.99. MAYDAY SOFT-
WARE, 181 Portland Crescent, Stanmore
HA7Z 1LR.

AIM-85 On-board printer, display, timers and
I/0 Lines plus 4K Ram, Basic and VDU board.
Some utility programs on prom. Phone
Chelmsford 351704

APPLE Il + 48K, Apple Pascal System, BMC
Green Screen, DOS3.3 drive, Epson MX-FT/II
(Graphics) and Tymac Parallel Interface, All in
original boxes. £1500 — Royston 46484
(evenings).

SOFTY Il Hardly used 5 months old complete

with TV bargain £149 + vat Tel. Horsham
51366, 12-1pm, Mr Doo
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What do the .. .. BEC
HONEYWELL
POST OFFICE
NATIONAL COAL BOARD
NORWEST HOLST BRITISH GAS
MINISTRY OF DEFENCE BALFOUR BEAITY
BRITISH AEROSPACE INSTITUTE OF ARCHAEOLOGY
MARCONI RESEARCH CENTRE FERRANTI
GEC TELECOMMUNICATIONS
TAYLOR WOODROW
RANK XEROX
RACAL
ESSO
. . . have in common

They all rely on the quality and versatility of SIRTON’S British Made MIDAS

Microcomputers . . . as do hundreds of other Universities, Polytechnics, Research and
Government Departments, Hospitals, Councils, and Businesses throughout the country and
Europe.

See our advertisement on page 54

(emmrTm Sheec S e
:Irrnn Unit 14, 29 Willow Lane, Mitcham,

e surrey, CR4 4ANA.
computer systems Telephone: 01-640 6931/2/3
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APL? It’s the only
odelling tool
for me !

‘Financial Analysts need the power

of APL with the simplicity of PPL to
do their modelling work.

Nothing else comes close and I'd be
hard pressed to even imagine

trying to do so.

WHAT IS APL?

APL is a concise programming language which has achieved great success in the
larger firms and institutions. They have long discovered that APL is the answer 1o
using the computer as a problem-solving tool with an economy on programing time
which programmers in conventional languages do not believe until they've seen for
themselves. 2

WHAT IS PPL?

PPL — Personal Programming Language — is a brilliant new package, written in APL,
which enables the novice or experienced programmer 1o quickly exploit the strengths
of APL painlessly. PPL is suitable for anyone, and you will never outgrow it

WHO IS A.P.L?

AP.L (Alan Pearman Limited) is a firm, established in 1977, dedicated o APL
especially on the micro. We were the first finn in the UK o bring APL on the Z80

qﬂmmuml

=

and thus within the reach of many thousands for whom APL had been inaccessible. ) .

Now we sell APL on many machines, using 280, 3088 and 68000 processors. As well The system illustrated is an IBM PC with
as hardware, we mun APL courses regularly, sell APL books, and do APL consultancy. high resolution L‘t)l:‘.)lll' screen, with 576K
Our package, PPL, is the latest and most comprehensive ol our applications soltware RAM and APL, this costs £3850.

which has included database, statistics, wordprocessing, and communications, among The Columbia PC, a superior IBM look-
others. alike, gives you far more RAM for the

same price, as well as other extras.

We also have Z-80 machines running APL
Please enquire for the current position.

HOW TO FIND OUT MORE:

A comprehensive and well-written guide is available, price £25.00 plus £1.00 p & p,
describing PPL Send off for it today and be amazed at the power that you can get
from this package. Payment by cheque welcome or Visa accepted.

A lan earmunLitn ited

Maple House, Mortlake Crescent, Chester CH3 SUR  Tel: Chester (0244) 46024

Bringing personal computing to all
@ Circle No. 223



The 16-bit Micro
[SwreaA\icma*
SYSTEM ZAIDD

with 8-bit comparibility
and colour graphics

EuroMicro’s new desktop computer system
runs CPM-86 and CPM-80/CPM-85 programs.
Manufactured for EuroMicro by Heath-Zenith,

the Z100 offers:

From £1,895

Microprocessors Communications
8088 for 16-pil power 2 RS 232 porls, expandable to 10, and 1

BO&S for B-bit compatibility parallel port. (IEEE 488 available soon)
Memory ics 3661 chip
Excep“onal deskto ;2& Kb expandable to 768 Kb :cmp[auble communications with most
lorage mainframes
E .p 320 Kb to 10 Mb (floppy and Expansion
computer power with a Winchester disk) IEEE 5100 BUS/5 Slots
H Operating Systems P suppl
flexible and expandable cng-as,QCPf:maa. MSD05 300W switehe made; high
= Multi-user and regulation
5yst_em to meet “15 A= Up to BNO terminals Application Soltware
business needs of today y Graphics Word processing, financial modelling,
LOW P{Dflfa High resolution 840 x 500 pixel business A ]
and tomorrow! Colour — all from leading software houses,

High detinition 8 colour pixet including PEACHTREE

Ewroflicre's Answer To high performance
ANd HexibiliTy

U%UDDOGDAQ“ﬁ@DOGDm A true Multi-user Multi-tasking Microcomputer
sYSTeM (/118

housed in an attractive 20 slot
Mainframe with many possible IEEE

@ 8088 8MHz for CPM-86/MPM-86 S100 op[ions_
@ 8085 5MHz for CPM-80/CPM-85
® 10 MHz Static Memory Ideal for the development of
@ |EEE S100/20 slots CPM-86 programs for the
® MPM-86 large number of table top
® CPM-86 computers based on
® CPM-80 the 8088/8086
@® Disk options 5 or 8" floppy or winchester processors.
@ Options include:

IEEE488 interface

e From £2,995

EPROM blowing/emulation
Colour graphics

WE'VE been quietly busy developing a range of
computers that will allow rapid development of
software for CPM-86. The EuroMicro M8/16 will
support up to 7 CPM-86 users in an MPM-86
environment.

AND

For those who have an investment in CPM-80
software, we've thoughtfully provided a second
processor to run CPM-80 programs as well.

IN FACT you can run any combination of up

to 7 CPM-80 and CPM-86 tasks simultaneously,
each user having their own environment.

For details call 01-341 2447

Swrai\iceao"

EuroMicro House, Coleridge Lane, London NB 8ED. England Prices shown are
Telephone: 01-341 2447 exclusive of VAT

EuroMicro is the Trademark of EuroMicro Inc.





