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Sinclair ZX81 Personal Comp

1980 saw a genuine breakthrough -
the Sinclair ZX80, world’s first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

BASIC manual

New .

Every ZX81 comes with acomprehensive, specially- written
manual - a'‘complete course in BASIC programming, from
first principles to complex programs.

the heart of a system
that grows with you.

Kit:
£49.%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@® Unigue ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@® Unique syntax-check and report
codes identify programming errors
immediately.

@® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

® Randomise function — useful for

games as well as serious applications.

@® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@® Able to drive the new Sinclair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip — unique, custom-built chip
replacing 18 ZX80 chips.
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Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor —600 mA at9VDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useit forlong and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software — the Business &
Household management systems
for example.

— | g [ — |
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6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-
the IX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.
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At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer — using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with fullinstructions.

How to order your ZX81

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, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

o ——

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order
I Qty | Item Code | Item price Total I
£ £
I Sinclair ZX81 Personal Computer kit(s). Price includes I
| ZX81BASIC manual, excludes mains adaptor. 12 49.95 |
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZX81 BASIC manual and mains adaptor. i 69.95 I
| Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 I
I 16K-BYTE RAM pack. 18 49.95 I
Sinclair ZX Printer. 27 49.95
I 8K BASIC ROM to fit ZX80. 17 19.95 I
l Post and Packing. 2.95 I
| [J Please tick if you require a VAT receipt TOTALE |
| *l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ I
I *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delete/complete as applicable. l ‘ [ | ‘ ‘ | J | | | 1 l | l | | I
Please print.
| Name:Mimrsmiss L1 1 [ 1 1 [ [ 1 11 1111111l
ey T T O O O O B O
T Y A O A O I O

LFREEPOST —no stamp needed.
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THREE PET TITLES

LIBRARY OF PET THE PET REVEALED

SUBROUTINES A reference book which details everything

A book which will save the software you need to kno.w_abo.ut the wprkings of the
designer considerable time by providing _ PET. Containing information helpful to
55 proven subroutines to integrate with writing more elaborate programmes, which
his own programmes. in turn create more interesting functions.

Each subroutineis preceded by a page S Should be congratulated.
of general information describing its Supplies some much needed, ugfu}
purpose and implementation and and correct documentation.
possible problems that may arise. Basic, o Compute
machine language and a combination of ... 'PET Revealed’ will save you an
both, are used throughout this awful lot of time. [ rate this book
publication. THE PET as good value for Eoney."

intout
“. .. We like this book very much and
thoroughly recommend it.” REVEALED
Printout NICK HAMPSHIRE
“. .. well prepared, fun to use,
and will help in better
program development.”
Compute
PET

GRAPHICS
This book has two
objectives. One, to
provide the reader
¢ with an introduction to
the programming tech-
niques used to generate
graphic displays.

Two, providing the
programmer with a
complete package of
machine code routines
giving a wide range of
normally unavailable graphic
functions. The book contains
many comprehensively
analysed routines and photo-
graphs to illustrate the effects
created.

A 4 NICK HAMPSHIRE COMMODORE #t

All 3 publications are
widely used by
Commodore Business
Machines.

“. .. an invaluable guide to
graphics on the PET.”
Micro Forecast

Please send me:

.................... copy/ies of Library of PET Subroutines INBI: & . oot & & o 5 & 6 i 8 B EGR 64 5 B8 55 B ¥ H APl f S & 6 ¥ &5 4
@ 10.00 each

.................... copy/ies of The PET Revealed
@E10.00/each = =0000 @ fssscssnencosameresssscstronnomeedFEE TN APEREG IR Y R

.................... copy/ies of PET Graphics @ £12.00 each

[ enclose a cheque for£ .............. payable to
Computabits Ltd.,P.O. Box 13, Yeovil, Somerset.
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o
o
(o)
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A PLAIN MAN'S GUIDE TO
PERSONAL COMPUTING

MARCH 1982 VOLUME 3 NUMBER 4

1 BRITISH BROADCASTINGS
COMPUTER

Best for beginners or only for

experts?

30 VERY SERIOUS GAMES
Sinister simulations.

4 REVOLUTION ON

| ™ (A ‘ 7 PROGRAMS THAT
THE FARM b i EApea E s

WRITE PROGRAMS
Fact and fiction.

How micros are turning muck
into brass.

R Y M FEATURES S0 e i R L e sy

20 READ/WRITE Angry of Mayfair vs. Disgusted 24 HOTLINE The news that'’s fit to print and
quite a lot that isn't.

3 2 TOMMY'’S TIPS Your programming problems 3 CARING FOR YOUR COMPUTER What not to

of Lagenham.

solved here.

40 MEMORANDA Complete Diary program

listing.

do with it.
42 ZX 81 PEEK & POKE The mystery revealed.

50 WHO NEEDS MATHS ANYWAY? Can you 5 DO YOU NEED DATABASE? State-of-the-Art

compute without it?

Report.

60 IT’S ALL DONE WITH STRINGS Sophisticated 64 DISK DOCTOR Gives your PET Disks a

Programming even for beginners.

6 COMPLEAT COMPUTER CRIB SHEET Our
acclaimed beginners guide reprinted.

medical.

7 1 MIKE’S MUSES On rounding errors and other
disasters.

84 INSIDE TRADER The gossip columnist who eats writs for breakfast.
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New fromSams

Six COMMODORE SUPERPET COMPUTERS Books
Using Waterloo microSoftware

Available this month

F.D. Boswell, T. R. Grove, K. |. McPhee, J. B. Schueler and
J.W. Welch

System Overview

This introduction to the Commodore SuperPET personal computing
system provides an overview of the hardware and of the Waterloo
microSoftware packages.

£4.15 672-21903-4

P. H. Dirksen and J. W. Welch

Waterloo microFORTRAN

Tutorial and Reference Manual

Waterloo microFORTRAN is a dialect of FORTRAN designedforusein
educational and research environments. This book introduces the
many features of Waterloo microFORTRAN step by step, placing
emphasis on the detection and diagnosis of errors.

£7.65 672-21904-2

F. D. Boswell, T. R. Grove and J. W. Welch
Waterloo microPascal

Tutorial and Reference Manual

The Tutorial gives a quick introduction to Pascal while the Reference
Manual providesaconcise definition ofthe language. Waterloomicro-
Pascal is an interpretive implementation of Pascal. Itis accompanied
by Waterloo microEdit—a full-screen text editor.

£7.65 672-21905-0

Available from leading bookshops and these Sams Books stockists:

L3
Futuretitles
J. Wesley Graham and K. |. McPhee

Waterloo microBASIC

Tutorial and Reference Manual
£7.65 672-21906-9 March

D. D. Cowan and M. J. Shaw

Waterloo 6809 Assembler

Tutorial and Reference Manual
£7.65 672-21908-5 March

J. C. Wilson and T. A. Wilkinson

Waterloo MicroAPL

Tutorial and Reference Manual

£6.95 672-21907-7 April

Pricesand publication datesare correctatthetime ofgoing topress but
may be subject to change. All titles advertised are published as
spiral- bound paperback books.

Dealer enquiries are welcome:

Please contact Roy Jones at the address below or telephone Hemel
Hempstead (0442) 58531.

Prentice/ Hall € International

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, England.
Exclusive distributors of Howard W. Sams books in the UK and Europe.

Aughton Microsystems

8 Princes Street
Southport, Merseyside

Business and Electronic Machines

7 Castle Street
Edinburgh

Byteshop Computerland Ltd
P.O. Box 2

St Neots

Huntingdon

Cambridgeshire

Cambridge Computer Store
1 Emmanuel Street
Cambridge

Comprite Ltd
Thorite House
Laisterdyke
Bradford

Datron Micro Centre
Duckworth Square
Derby

Datron Micro Centre
2 Abbeydale Road
Sheffield 7

Memo Shop

32 York Road
Leeds LS9 8TD

Micro-C
5-11 Martineau Way

Union Street, Birmingham

Micro-C

Unit 2, Channons Hill
Industrial Estate
Fishponds, Bristol

Micro-C
57-59 Albion Street
Leeds

Micro-C
127 Charles Street
Leicester

Micro-C

Units 91-93,
Arndale Centre
Luton, Bedfordshire

Micro-C
19 Brown Street
Manchester

Micro-C
31-35 Blagdon Road
New Malden y Surrey

Micro-C
2 Wheeler Gate
Nottingham

Micro-C
10-11 Bargate
Southampton
Hampshire

Mid-Shires Computer Centre
68 Nantwich Road
Crewe, Cheshire

Newbear Computing Store
40 Bartholomew Street
Newbury

Berkshire

Silicon Centre
Pictaural Electronics Ltd
21 Comely Bank Road
Edinburgh 4

Software House
Horseshoe Yard
Brooke Street
London W1

Tomorrow's World
Grafton Arcade
Grafton Street
Dublin 2
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Professional Software Introduces

POWER
by Brad Templeton

ADD POWER TO YOUR
COMMODORE COMPUTER

[OWER produces a dramatic improvement in the
ease of editing BASIC on Commodore’s computers.
POWER is a programmer’s utility package (in a 4K
ROM) that contains a series of new commands and
utilities which are added to the Screen Editor and the
BASIC Interpreter. Designed for the CBM BASIC
user, POWER contains special editing, programming,
and software debugging tools not found in any other
microcomputer BASIC. POWER is easy to use and is
sold complete with a full operator’s manual written by
Jim Butterfield.

POWER'’s special keyboard ‘instant action’ features
and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes

new “stick-on” keycap labels. The cursor movement
keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro-
gram modification. Cursor UP and cursor DOWN
produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc-
tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional
Software dealer nearest you.

Professional Software, Ltd.

1583 High Street

Potters Bar

Hertfordshire EN6 5BB

Tel: (STD 0707) 42184 / (STD London 77)
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@ in association with Kent Barlow Information Associates
present

The Database Management and Information Retrieval System
For CP/M* Microsystems

- Mainframe retrieval power at micro cost using internationally accepted EURONET
Command Language.

- Sets new standards in clarity of instructions. Entire system is menu driven to make it
really friendly to users, experienced or otherwise.

- Design and update your own database with over 50 searchable terms and relocate any
record by any combination of terms.

— Each record can be up to 472 characters. Each database up to 8 megabytes.
Typical retrieval time is 6 seconds using any term in 10,000 records.

Search results can be viewed, printed or filed for subsequent processing into any format
which makes Eagle Eye ideal for custom built information systems,
mailing lists, personnel records, cataloguing, market research, sales management, medical
and veterinary records, correspondence filing, customer profiles, product lists, price lists,
project research, insurance client records, legal research, enquiry services for libraries,
museums, sales promotion, recruitment etc., etc., etc.

Eagle Eye is available from Leading Software Dealers or direct from
SOLE UK DISTRIBUTOR

KATOTEK SYSTEMS DESIGN LTD
21/25 GOLDHAWK RD LONDON W12

Dealer enquiries welcome.

*
CP/M is a trademark of Digital Research. Telephones: (01) 580 7693/4 Telex: 264419
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If you're thinking of buying a Basic Compiler let us
first show you exactly what we mean by ‘Life in the
fast lane'.

Oxford Computer Systems (Software) Ltd.,
suppliers of the first Basic Compiler for the Pet,
have prepared an enlightening demonstration
disk giving direct speed comparisons between Pet
Basic, Petspeed and the altemative Basic
Compiler.

Petspeed is the only optimising Basic Compiler
available for any microcomputer, which is only one
of its other advantages.

FASTER - Petspeed is capable of
double the speed of the DTL Basic
Compiler and up to 40 times the speed
of Pet Basic.

SHORTER PROGRAM SIZE - the size of long

programs is considerably reduced.

COMPATIBLE - Petspeed will compile ANY Pet
Basic program.

OPTIMISATION - Petspeed is the only optimising
Basic Compiler available for any microcomputer,
because of its optimisation, programs run much
faster.

SECURITY - Your programs belong to YOU.
Oxford Computer Systems (Software) Ltd. makes
no claim on Petspeed Compiled programs. No
dongle or security device is required for compiled
programs and users can build in their own
protection. Petspeed code is unlistable and
compiled programs cannot be tampered with.

PRICE - we will leave.you to compare prices.

Also available COMPILED INTEGER BASIC -
150 to 200 times the speed of Basic Compiled.
Compiled Basic is for those applications where the
speed of the machine is required without the
inconvenience of assembly level programming.
Ideal for scientific and educational users. f%
Compatible with Petspeed. sC=:

Petspeed for 8000 series
Compiled Basic
@
Special Offer: Petspeed for 8000 series PLUS
Compiled Basic for just £320.

Write or phone today for a free copy of the ‘Life in
the fast lane’ demonstration disk.

Oxford Computer Systems (Software) Lid.
7 & 8 Park End Street, Oxford OX1 1HH
Telephone Oxford (0865) 49597
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(4 & 4 ROM PAGER ( N

FOR CBM/PET"

Following the success of our 8-slot ROM PAGER, we now introduce %"
a4 plus 4 ROM PAGER ‘ R
This Pager enables you to select from up to four different ROMs, in any
| two adjacent blocks of PET's memory. All common program or utility
ROMs or EPROMs can be used.

Each row of 4 ROMs is under separate software control, so you

can choose which ROMs you want with single ‘poke’ commands. Even from within .
your programs. @

For users who already have extra loading on their PET power supply, or who are
using ROMs that consume a lot of power, we have included space on the printed
circuit board for separate power supply components.

4 plus 4 ROM Pager................. £47.50
VAT extra, Postage Free.

Other Products.........
Business Disk, Business ROM, EPROM programmer, Assemblers, etc.

Most of our products are Commodore Approved.
Further information and catalogues available free. Demonstrations/Advice with pleasure.

JCL SOFTWARE REPRODESIGN
47 London Road, Southborough, ‘ 131 Market Street, Chorley,

Tunbridge Wells, Kent . Lancashire
Tel: (0892) 27454 Tek (02572) 78376

APPLE Il MASS STORAGE FOR LESS THAN

£2000 — THAT'S REAL VALUE!
B SRR R R R R e R R R TR,

The *REAL 5% inch WINCHESTER Subsystem.

3, 6, 9 and 12 Megabyte Capacities (formatted).
Support Software for DOS 3.3, Pascal and CP/M.
Whisper quiet, proven reliability.

s NOW AVAILABLE WITH
. 20mbyte TAPESTREAMER
DATA BACK-UP

Prices from
£1800

gd and sseems saive SOITIPUTERFACTS [UH] LTO

only from. ..
Telephone: STAINES (STD 0784) 62501
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low cost high quality
interfaces....

%
W
Z

We are specialist suppliers of IEEE-488 compatible systems....
'CBM PET and HP 85
compat'ble interfaces. 8 channel 12-bit A/D convertor

=)
we also supply comp|ete systems ® 8 channel 12 bit D/A convertor
for industrial and laboratory @ 16 channel 12-bit A/D conertor
monitoring and control. b e

Custom design undertaken.
Callers welcome for demonstration. 16 channel 8-bit A/D convertor

8 channel 8-bit D/A convertor
X-Y analog plotter interface

\»\.Y @ digital data input unit, 64 bits
® 2 @ digital data output unit, 64 bits
= - @ 16 channel relay control unit
v}
&
4’000R£°‘° : g
All the above units are boxed complete with
IEEE-488 address internally selectable, integral
power supply, switch, fuse, indicators etc.
lllustrative BASIC software supplied.

Digital Design and
@ user port convertor A/D plus D/A
Development e scasion syser

4A/D+4D/A
18/19 Warren Street - London W1P 5DB Tel: 01 387 7388 All prices EX-VAT.

SmmEnTer
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BRITISH
BROADCASTING’S
COMPUTER

The BBC micro looks like re-
markable value for money, butis
it easy enough for a beginner to
use? Our chief Boffin, Tommy,
joined beginner, Chris Heaton,
for a unique joint review of the
first production machine.

TOMMY: Hello again readers! It is nice to be let out of my col-
umn occasionally to be allowed to write a real article, or at
least half an article. | hope my typing finger can stand the
strain. The idea of this review is to look at the new BBC micro,
from the makers of the Acorn Atom. This machine is being
produced as part of a ‘Computer Literacy Project’ run by the
BBC to help Joe Public to understand how compu'tqé work
and how they can help around the home. My partner in crime
is a friend of mine who has been thinking about buying a com-
puter ever since they first began printing pictures of Raquel
Welch. When my dear editor (may his camel never thirst)
suggested we get what he so sweetly calls ‘a typical man-in-
the-street’ to play with the new BBC micro to see just how
easy it is, | thought ‘What we really want is a complete and
utter idiot’.

CHRIS: / think | had better introduce myself to start with. My
name is Chris Heaton, an old schoolchum of Tommy'’s from
years ago. | have been interested in home computing for
quite a while, but have not actually got around to laying out
any money on one yet. | had a look at the Sinclair ZX81 com-
puter, and | was about to write a cheque when Tommy said
that | ought also to look at the new machine from Commodore,
the VIC, so | spent a most enjoyable morning with Tommy at
one of our local dealer’s premises. | had just saved up the
extra when this BBC micro came along. | must say, | don't like
the way each of Tommy'’s suggestions is a bit more expensive
than the last!

Tommy was most insistent that | should play with the
machine on my own, with the absolute minimum of assis-
tance, so that we could decide how easy it would be for a
dummy like wot | am to learn how to use it. So, feeling very
nervous, | opened the box and unpacked it.

My first reaction was that it was much bigger than | ex-
pected. As | said, | have played with ZX81s etc., but this is
larger than the VIC. It still felt very comfortable on my lap in
front of the telly, so the size should not be a problem. It is still a
good bit smaller than any of the computers in Tommy's junk-
room. Also in the box were several cables, two booklets and a
program cassette. | was about to plug the computer into the
mains when Tommy stopped me, and said that the first rule |
had to learn was that | ought to read the manual before | tried
out the equipment. He also said that it would be a good idea if
the compuiter, television and cassette recorder were reason-
ably close together. | left him re-arranging my living room,
much to the disgust of my fat old tabby.

| started with a slim volume, helpfully entitled ‘'WELCOME',
which seemed a good place to start. This started with a de-
tailed description of how to connect the computer to the TV,
with lots of photos, like those DIY car manuals, and then
explained the meanings of the various keys on the keyboard.
This was followed by a couple of short programs for me to key
in, and pictures of the displays they would produce. These
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did not make much sense, but | did recognise some words
like DRAW and PLOT. Then followed another series of photo-
graphs explaining how to connect the cassette recorder, and
a section describing each of sixteen programs on the free
cassette. The booklet ended with a message from the BBC
Computer Literacy Project Editor, a Mr. David Allen. Is he any
relation | wonder?

While | had been engrossed in the “Welcome” booklet,
Tommy ha jen dipping into the other booklet, which he
said was SIC reference manual, and the beer in my
fridge. | said that we ought to get started while he could still
type, and he agreed.

It was left to me (again) to work out how to connect the
computer to the TV. Despite my two left hands, it was ex-
tremely straightforward. All you have to do is connect one end
of a cable to the computer, plug the other end into the aerial
socket of the TV, and you are in business. You have to adjust
the tuning on the TV, because the computer acts like another
TV station, but most sets have plenty of spare buttons, one of
which can be used for the computer without disturbing the
existing settings.

The cat had hardly fallen asleep again before | was
proudly showing Tommy the results of my first program
copied from the “WELCOME" booklet. It was only four lines
long, and drew a series of random shapes of different colours
on the screen, but at least it workea!

~ TOMMY: As Chris has told you, the documentation supplied
with the BBC micro is of a high standard. In fact, as our
machine was a pre-release model for review, we did not have
the full range of manuals, only the simple introduction which
Chris described, and a BASIC language reference manual.
ThIS does devote several chapters at the start to elementary
“programming, but the bulk of the learning material was not
available, and is intended to be used in conjunction with the
television series.

The reference section of the manual is very clear, giving

one page to each BASIC statement and
function, explaining

the meaning of each and giving several examples. One fea-
ture which | have not seen before is that every page contains
a list of ‘related words' to be used as a cross-reference. For
example the page for GOSUB also mentions RETURN and
ON; FOR mentions TO, STEP and NEXT. This is especially
useful for a beginner who is not quite sure if he has the right
word; he can look up similar words and check their entries.

| do have one slight gripe, and that is that the cables
could do with being a little bit longer; Chris’ TV and hi-fi are
not really far apart, but the cables were just not quite long
enough.

CHRIS: The time had come to connect the cassette, and here
we ran into our first snag. Two cables are supplied: one end-
ing in a 5-pin DIN plug, the other in bare wires. As my recor-
der uses phono plugs, we had a problem. The advice given
by the “WELCOME" booklet was to go to a hi-fi dealer, who
would put plugs on for us. Fortunately, Tommy is a dab hand
with a soldering iron, and after dashing back to his house for
his bits and pieces (and some more beer!) he managed to rig
up a cable for me.

The first program on the tape is recorded ten times over.
The idea is to allow you to experiment with the volume and
tone controls.on your recorder to achieve the best results. In
my case, the program loaded first time with the controls still
set as for normal listening, so by the time the tenth program
had loaded successfully and told me that my recorder was
properly adjusted, | was beginning to get a bit tired with it!

The first real program was a ‘typing test’. The computer
displays a character on the screen, and you have to press
that character as quickly as you can. The machine tells you if
you are right, and tells you your reaction time. At the end of
the test the computer tells you your score. Mine was not really
very good, but by the end of it, | knew how to find most of the
“special” keys which are not on my typewriter. >
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SCRIPTA STOCKISTS

LONDON

Bellmartin Services Limited
194 Union Street

London SE1 OLH
Tel:01-928 5322/3

Lion House (Retail) Limited
227 Tottenham Court Road
London W1P OHX
Tel: 01-637 1601

Personal Computers Limited
194-200 Bishopsgate
London EC2M 4NR
Tel:01-626 8121

S. W. Winter & Co. Limited
101 Westminster Bridge Road
London SE1 7HR

Tel:01-633 9611

PROVINCES

Avon

Microstyle

29 Belvedere
Lansdown Road
Bath BA1 5HR
Tel: 0225 334659

Buckinghamshire

Chiltern Microcomputers Limited

The Finlandia Centre
Oxford Road

Gerrards Cross SL9 7RH
Tel: 02813 88832

Cleveland

Weyfringe Limited
Longbeck Road

Marske

Redear TS11 6HQ

Tel: 0642 470121/2/3/4

Cornwall

Diskwise Limited

25 Fore Street
Callington PL17 7AD
Tel: 05793 3780

Exleigh Business Machines Ltd.,
11 Market Place,

Penzance

Cornwall, TR18 2JB

Tel: 0736 66577/8

Hertfordshire

CCS Microsales

7 The Arcade
Letchworth SG6 3ET
Tel: 04626 73301

Merseyside
Currie (Business Equipment)
Limited
8 Upton Road
Claughton
Birkenhead L41 ODF
Tel: 051-653 5111

Business Equipment Centre
(Liverpool) Limited

31/35 Edge Lane

Liverpool L7 2PA

Tel: 051-263 5783/4421/
5738/6683

Norfolk

Anglia Computer Centre
88 St. Benedicts Street
Norwich NR2 4AB

Tel: 0603 29652

Oxfordshire
Alphascan Limited
Little Bourton House
Southam Road
Banbury OX16 7SR
Tel: 029 575 8202

Suffolk

Blyth Computers Limited
Wenhaston

IP19 9DH

Tel: 050270 371

Surrey

T & V Johnson Limited
(Microcomputers Etc.)
Johnson House

75-79 Park Street
Camberley GU15 3XE
Tel: 0276 20446

Warwickshire

Business and Leisure Micro
Computers

16 The Square

Kenilworth CV8 1EB

Tel: 0926 512127

Gallid Limited

1 Bilton Road
Rugby CV22 7AA
Tel: 0788 74442/3

West Midlands

Camden Electronics Limited
462 Coventry Road

Small Heath

Birmingham B10 OUG

Tel: 021 773 8240

C.P.S. (Data Systems) Limited
Arden House

110”2 Warwick Road

Acocks Green

Birmingham B27 6BH

Tel: 021 707 3866

Worcestershire

Arrow Business Computers
Limited

Royal House

11 Market Place

Redditch B98 8AA

Tel: 0627 62733

SCOTLAND

Strathclyde

Tumkey Computer Technology
Limited

23 Calderglen Road

St. Leonards

East Kilbride G74 2LQ

Tel: 03552 39466

Video Vector Dynamics Limited
39 Hope Street

Glasgow G2 6AE

Tel: 041 226 3481/2

WALES

Cardiff

Penny Computer Systems,
15 Main Avenue,
Peterston-Super-Ely,
South Glamorgan
CF56LQ

Tel: 0446 760681

South Glamorgan
David Potter Office Equipment
Limited

164 Richmond Road
Cardiff CF2 3BX

Tel: 0222 496510

Waest Glamorgan
Croeso Computer Services
516 Mumbles Road
Mumbles

Swansea SA3 4BV

Tel: 0792 60624

SCRIPTA is manufactured in
W. Germany by Olympia International

SOLE UK DISTRIBUTOR: DATAPLUS LTD.

*SCRIPTA is a registered trademark of Dataplus Ltd.
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When your Apple’s
off-line, use the printer
for typing!

g

SCRIPTA £998 - var

(RO Version £836 +var)

SCRIPTA is a unique printer.

When you’re not using it as a data terminal, one switch will
turnitinto a daisywheel typewriter. Which means you need
buy only one machine instead of two.

SCRIPTA was ergonomically designed by Europe’s
largest office equipment manufacturer — and continuity of
supply, maintenance and spares is guaranteed.

SCRIPTA gives the finest letter quality printout on single
and multi-part forms or letterheads with optional tractor
and sheet feeders. SCRIPTA is fully compatible with all APPLE
computers.

For further information write, ring or call:

& ® 0600
:“ ol ‘.z..... :“.: ® [ X | ®
o0 ® ® e
® ® 000
® @ ®
® ® e ®
9000 000 600
Dataplus Ltd.,
39-49 Roman Road, Cheltenham, GL518QQ
Tel: (0242) 30030
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68 Microcomputer

TOMMY: | was very impressed with the way the machine
picked up the programs from the recorder. | have used cas-
settes on PETs (old ROMs, 1978 vintage!), Apples, and also
pre-production versions of the ZX80, ZX81 and VIC, all with
greater or lesser failure rate, but | was most pleased with the
way the BBC micro just worked first time without any fussing
with volume and tone controls. For any users who have Chris’
problem with getting cables to match your recorder, | would
advise you to have a chat with the dealer who sold you the
computer. If you do go to a hi-fi dealer, take the reference
manual with you, because that gives the connections for the
cable.

The other programs on the tape are a fair assortment of
novelty items, a ‘sketch pad' program for doodlers, a cal-
culator, a poem-writing program, biorhythms and so on. We
will leave Chris playing with his new toy while | point out some
of the features of the BBC micro which | think make it rather
special.

The machine itself measures 16” by 132" by 22", so,
while it is larger than a Sinclair or VIC, it is still quite comforta-
ble on the lap. Not as cuddly as the Printout secretaries, but
we can always wait for Mk Il

It has a more or less IBM standard keyboard, with all the
options such as ESCAPE, CONTROL and also four cursor
controls (no shift this or escape the other like Apples and
PETs), and 10 soft keys, whose meaning can be altered by a
program. If you are developing a program called “PROG”,
you might have one key saying LOAD “PROG”, another say-
ing SAVE “PROG”, a third saying RUN and another LIST. In
this way the four most common commands are replaced by a
single key each. The keyboard action is a very good one, with
full size keys; no Mickey Mouse stuff on this machine.

It is well provided with interfaces, having three different
video outlets, a cassette port, an RS423 port (a super-RS232,
fully compatible but going up to huge speeds) and an
analogue input, which betrays its Atom ancestry, but also
useful for Apple style paddles and joysticks, as well as a light
pen. Slightly more exotic are a disk drive, a standard parallel
printer port, a PET style user port, connections for Econet,
Acorn’s own network system (see the article on networks in
January’s issue) etc. etc. Not all of these are implemented
yet, and some will only be available on Model B, the more ex-
pensive version.

The video display is very good, even on a standard tele-
vision, with none of the colour fringing which spoils some sys-
tems. The resolution is also very good, going up to 640 by 256
dots on the Model B, while even the cooking version can man-
age 320 by 256. The system can be put into ‘Teletext’ mode,
where each character is formed as for the Teletext standard,
ready for connection to one of the Teletext systems. The nor-
mal character set is also user-definable, so you can create
your own alphabets.

The BASIC language is not from Microsoft, but that is by
no means a problem. Unlike Sinclair BASIC, it follows all the
common BASIC standards, but with several very handy ex-
tensions not found in Microsoft BASICs in this price range,
such as AUTO, RENUMBER, TRACE and DELETE.

In fact, the BASIC contains many features | have only
seen on much more expensive machines. For example, you
can define functions, using DEF FN, which are more than one
line long, and include FOR loops, GOTOs and so on. You can
also have procedures, which are like a cross between a func-
tion and a subroutine. It has a full error trapping system (ON
ERROR GOTO). It has a formatted PRINT statement similar to
the PRINT USING statement found in some BASICs, so you
can format all your values to 2 decimal places padded to 10

characters, say.

Another very useful feature is that the BASIC interpreter
has a built-in assembler, soitis really very easy to write mixed
BASIC and assembler programs. The BASIC also contains
many features to drive the various ports, so there are no nasty
PEEKs and POKEs to be done before you use the serial port
for example. In fact, the BASIC contains a lot of my personal
favourites from a range of BASICs on many microcomputers.
Now back to Chris.

CHRIS: After trying several of the programs on the WEL-
COME cassette, | was very keen to have a go myself. As
Tommy explained, we did not have the full range of teaching
manuals, but the first 5 chapters in the user guide seemed to

be a condensed version of the instruction books aimed at

someone with no previous experience of computers.

| was soon able to show off my first program to an admir-
ing wife, which asked her for the weight of a piece of beef,
and told her how long it needed to cook. One problem did
show up quite quickly, given my poor typing ability coupled
with lack of programming ability. | remembered from my
quick play with a VIC that | could change a program line by
moving the cursor back and typing over the line. The BBC
micro was a little more awkward. | think | will leave it to Tommy
to explain.

TOMMY: The editing on the BBC micro is not as bad as Chris
is trying to make out. It takes a little bit more learning than the
intuitive method used on the Commodore machine, but even
he got the hang of it in the end. You can use the cursor control
keys as in the PET, but now you have two cursors, and “edit-
ing” cursor, which is a flashing line, and the normal “input”
cursor. When the editing cursor reaches the line you want to
edit, you can press a “COPY” key, which copies a character
from the line being editing to a new line at the bottom of the
screen. The ‘cursor right’ key moves the editing cursor along
without copying characters, and so it acts as a delete key.
You can insert characters at any point by just keying them in;
this is the insert function.

This is certainly a novel system; the nearest thing to it is
the editing on Microsoft's MBASIC, which runs under CP/M. |
would say it is better than the Apple editor, but the Commo-
dore screen editor still rules the roost as far as | am con-
cerned.

CHRIS: Top sum up then, | was quite pleasantly surprised by
my first real experience with a microcomputer. Even without
the proper teaching manuals, and before | have seen the TV
series, it was not very long before | was writing a couple of
simple programs. Moreover, | now realise the huge gap bet-
ween myself and trained programmers. Some of the advertis-
ing for home computers implies that if you buy such and such
a computer, you will be writing stupendous games and busi-
ness programs within a week. | am now more determined
than ever to buy one of these beasts, but more worried than
ever by the problem of the equipment being outdated within a
week.

TOMMY: | too was very favourably impressed by the BBC
micro. On the grounds of appearance, the variety of ports, the
power of the BASIC, and last but not least the speed. | man-
aged to price Chris off the machine for long enough to do
some simple benchmarks, and it is near enough twice the
speed of my PET. Coming with 16K of RAM it gets my vote for
best value for money in the price range.

To those of you who share Chris’ worry about being out-
dated, | would say forget it! The fact that another machine has
just been brought out with better performance does not make
you machine suddenly useless; it will still perform as well as
ever. If you are that worried about having the most up-to-date
piece of kit, then | would say you are more interested in the
ego trip than the computer and should stick to the estab-
lished status symbols such as noisy bikes and flash suits.
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mmmwA dvertisement

A Beginners Guide

“Don’t plug Commodore” said the man from Commodore. “Write us an essay that people will
find useful instead.” It was an offer | couldn’t refuse.
First things first then. Money. What do the darn things cost?

At Home

Anywhere between £70 and £7000. Maybe more. What you need spend is, of course, another
matter. To a large extent you get what you pay for. But for a real computer that you can use at
home the VIC-20 at £189 including VAT has to be a strong candidate. Why?

Colour graphics (assuming you have a colour TV) and a proper typewriter keyboard for a
start. And sound. And plug-in program cartridges.

Budget another £45 for a cassette recorder to store your own programs; typing them in from
scratch everytime is a real pain. It is likely
you will want to add some additional memory
to the 5K of Random Access Memory
(equivalent to about 5000 characters of text)
the VIC-20 arrives with. That's because only
3K is actually available for programming.
Plugging in an extra 8K RAM cartridge will
make a £45 hole in your pocket — but it will
allow you to play Space Invaders!

Other popular and currently available
home micros to consider are the ZX80 at
£73, and the Atari 400 at £345.

In the classroom
Schools have tended to opt for machines like
the PET, the most popular choice, at £5650 +
VAT for 16K version, or the more expensive Research Machines RS380Z. For this you get a
built-in black and white screen, for giving upper and lower case letters plus graphics. As with all
Commodore machines, the BASIC language — very easy to learn —is built in.

The other major plus is the software. Lots of it available from independent suppliers.
Commodore even give it away free if you are a school. Or you can swap with other teachers.

In business

Advising businessmen on the right micro is
tricky; so much depends on the quality of the
programs. In fact some experts recommend
looking for the program first. Fortunately for
Commodore | can put hand on heart and say
that no system offers a wider range of off-the-
shelf business programs than the PET.

There are a few businessmen that get by
with 16K of RAM memory and a cassette
drive — but not many. A more sensible
configuration would be 32K of memory and a
floppy disk unit. Quite a few companies offer
this specification including Apple and some
of the new Japanese machines.
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to Micro Computers

by C.R. Oppenheim

To give you an example of pricing, the 32K PET with 337K bytes (characters) floppy disks
costs £1390 + VAT. The Apple price would be similar but with much lower capacity disks. Add
£395 ex VAT for a dot matrix printer and you have a pretty effective business system for around
£1800.

A good sales/purchase ledger package will cost around the £300 mark on the most popular
microcomputers, perhaps twice this price on the others. Economies of scale you see.

Word Processing
Word Processing is probably the single most
popular business application; it is so useful

for sending personalised letters and b L T R LR
maintaining Ils_ts. : i3 ”"i,’g}»g‘52222‘;;35“‘#&"‘;;‘?,wwgm
After looking at more expensive systems S e B
| chose a SuperPET; its larger screen giving Bote that this section of the
me lines of up to eighty characters long. ?éﬁiéfgggfzg gg?ggt;;}" 'BuCER o
Keyboard layout is QWERT’Y like a 2;33, ttn“‘?mms% have been .o
typewriter, so my secretary’s happy too. e
. . o m; x*ﬁ»hz;dm?g can be centered
After the American WordStar, which runs 3068 Belou o | 1ev 48

on CP/M based machines, Wordcratft is
probably the best known word processing
program, and at £375 + VAT it has the merit of being cheaper. After careful consideration that is
what | chose.

Whilst dot matrix printers, which as the name suggests create the letters out of dots, are fine
for accounts, a typewriter quality printer is better for word processing. Commodore's new
daisywheel at £850 + VAT looks like a bit of a bargain; if you are feeling rich you could pay
£2000 for another make which would get through your letters even quicker.

Adding up the cost of a Word Processing system based on the 32K SuperPET with the
powerful 1 megabyte disks (they store 1 million characters approximately, the length of a
Dickens novel!), the price comes in around £3000 + VAT. That's including the software!

That’s about all | have space for, for now. But if you have any queries, drop me a line c/o
Commodore. Or alternatively fill in the coupon for further details and the name of your nearest
dealer.

l Send to: Commodore Information Services,

l P.O. Box 109, Baker Street, High Wycombe.

1 Tel: Slough 79292 §
l Send me more information about Home/Business/School l
i Computing. i
B NANE: ..o bl S e & i
J ADDRESS: - ..t iibiitons ol e S e ]
l .................................................................. I
I POSTEODE: * ... 5o haeaasiiie S L e I s i ) .
l = NN S l
i i

[ e ——————
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CP/M. forthePET.......

Softbhox

Simply by plugging the SMALL SYSTEMS
SOFT BOX into the PET IEEE port and
loading the CP/M disk, the PET will run
under the world’'s most popular disk
operating system, CP/M (tm). No internal
connections or modifications to the PET are
required.

Application packages designed to work
with specific terminals (e.g. Lear Seigler
ADM3A, Televideo 912 or Hazeltine 1500)
will need no modifications to work with the
PET screen, as the SMALL SYSTEMS SOFT
BOX allows the PET screen to emulate any of
these devices.

Specifications

® Full 60k byte RAM
CP/M version 2.2
Z80 CPU running at 4MHz with no wait
states
Dimensions : 25cm x 9cm x 16cm
Operates with any series 2000, 3000,
4000, or 8000 PET
Supports up to 8 Commodore disk
drives in any mix of 3040, 4040, or 8050
drive types.
Diskette containing CP/M system with
utilities, and full documentation included
in price. Please specify 3040, 4040 or
8050 disk format when ordering.
Optional RS232 serial interface (with
user definable baud rates) for use with a
terminal or printer.

® Optional Corvus drive interface.

SoftBox prices

SoftBox with RS232 interface +..£595
SoftBox with hard disk interface for Corvus
drive ... ; ..£615
SoftBox isk interface
options

SoftBox Manual

Hard Disks...

Corvus Drives
Well proven systems with the nationwide
support and maintenance.

5,10, 20MB capacfty
Up to 4 drives can be daisy chained
Backup onto standard video cassette us-
ing the Mirror unit

® Up to 64 users with the Constellation
multiplexer unit.

5MB Corvus drive
10MB.

20MB.

Mirror back up unit
Constellation

SSE Mini Winchester
Drive and Softbox housed
desktop unit. Single user.

in one small

small systems eng

LANGUAGES

ALGOL-60 (Research Machines) £130/£20
ALGOL is a powerful block structured language featuring economical
run-time dynamic allocation of memory. The compiler is very compact
(24k) and supports almost all Algol 60 report features

C COMPILER (BD Software) £80/£15
This compiler supports most major features of the language including
structures, arrays, pointers and recursive function evaluation. The
compiler produces compact, relocatable 8080 code for use with the
linker and library supplied.

CBASIC Compiler Systems £75/£12
This is a non-interactive BASIC used by many business application
programs. It supports full file control chaining formatted output and
random disk file access, 14-digit arithmetic WHILE/-WEND and op
tional line numbering.

C COMPILER (Whitesmith’s) £325/£20
This compiler conforms to the full UNIX version 7 implementation of
the C language, which has more facilities than Pascal or BASIC and
produces faster code

S-BASIC £155/£20
A structured BASIC compiler generating 8080 native code combining
structured programming and the speed of machine code while main-
taining the convenience of BASIC

BASIC-80 (Microsoft) £175/NA
This is Microsoft Extended BASIC interpreter, version 5. It is a power
ful, ANSI compatible disk BASIC with many features not found in
PET BASIC, such as WHILE/WEND, chaining, variable length file
records, double precision floating point, PRINT USING facility, error
trapping, hexadecimal numbers and more

BASIC COMPILER (Microsoft) £195/NA
This compiler is language compatible with the Microsoft version 5 in
terpreter but generates 8080/Z80 machine code, so that program ex
ecution is typically 3 to 10 times faster

COBOL-80 (Microsoft) £375/£20
An ANSI ‘74 COBOL compiler producing relocatable modules com
patible with FORTRAN-80 or MACRO-80 output. COBOL-80 has a
complete ISAM facility and interactive screen handling
CIS-COBOL (Microfocus) £425/£30
An ANSI ‘74 standard COBOL compiler fully validated by U.S. Navy
tests to ANSI level 1. The compiler also supports many features of
level 2 including dynamic loading of COBOL modules and a full index
ed Sequential (ISAM) file

FORTRAN-80 (Microsoft) £230/£20
The popular science and engineering language, complying with the
ANSI ‘66 standard (except for the COMPLEX data type), with
enhancements such as mixed mode arithmetic

PASCAL/MT + £265/£20
A Pascal compiler meeting the ISO standard, with many
enhancements including full string handling capability and random ac
cess files

PASCAL/M £220/£15
This compiler produces p-code and is an extended implementation of
standard Pascal, with long (32-bit) integers, a SEGMENT procedure
type (for overlays) and an added string data type

PASCAL/MT £160/£20
This is a subset of standard Pascal, which generates ROMable 8080
machine code and supports interrupt procedures, CP/M file in
put/output, and assembly language subroutines

PASCAL/Z (Ithaca Intersystems) £205/15
A compiler producing ROMable, re-entrants Z80 micro-code highly
optimised for speed, supporting variant records, strings, CP/M file in
put/output, and assembly language subroutines

muLISP £110/£15
LISP is an interactive programming language widely used for artificial
intelligence applications

PL/1-80 (Digital Research) £265/NA
A general purpose application programming language giving main

frame capability for developing large-scale structured programs in a
microcomputer environment

TINY C TWO £130/£30
A compiler written in TINY C. The source code is included on disk

WORD PROCESSING

WORDSTAR (MicroPro) £255/£35
A powerful screen-oriented word processor designed for non-
technical personnel. Text formatting is performed on the screen, so
that what you see is what your print-out will look like. WORDSTAR’'S
advanced facilities include justification, pagination, underscores,
boldface, subscript and superscript, block movement of text

WORDINDEX (MIDAS) £100/NA

A program to assist WORDSTAR users by generating a table of con
tents and index from a WORDSTAR document

CP/M Software

MAILMERGE(MicroPro) £80/£15
MAILMERGE is an add-on utility of WORDSTAR users allowing the
production of personalized form letters or other documents from a
mailing list made using DATASTAR or NAD. Requires WORDSTAR

MICROSPELL £130/NA
This is a spelling help program which scans through a document file
stopping at each dubious word, offering corectly spelt alternatives
and allowing you to correct the word with a keystroke

TELECOMMUNICATIONS

BSTAM £105/NA
This telecommunications utility permits any type of CP/M file to be
transferred to or from another computer also equipped with BSTAM
Transmission occurs at full speed with CRC error checking and
automatic error recovery.

BSTMS £115/NA
An intelligent terminal program permitting communication with a
mainframe computer

NUMERIC PROBLEM SOLVING
TOOLS

T/MAKER Il £185/£15
An advanced utility for preparing management reports with tabular
data, combining visual calculator with a full screen editor

MICRO MODELLER £425/NA
The number one Financial Modelling and forecasting program

ANALYST (Structured Systems Group) £130/12
A customised data entry and reporting system in which the user
specifies up to 75 data items per record, and can use interactive data
entry, retrieval and update facilities to make information management
easy.

muSIMP/muMATH £135/£20
A package of programs including muSIMP, a high level programming
language for symbolic and semi-numeric processing, and muMATH,
an interactive symbolic mathematics system written in muSIMP

STATPAK £260/£20
A professional statistics and probability package which can rapidly
handle large files of data.

DATA MANAGEMENT SYSTEMS

dBASE Il £385.00
An interactive relational database management package with full
screen formatting and its own fully structured high level command
language. Interactive data entry and Validation with WordStar-like
commands. Allows you to develop application packages in days
rather than months

MDBS £475/£30
Micro Data Base System is a full network data base with all the
features of HDBS, with fixed or variable record length, read/write
protection at the ITEM, RECORD, SET and FILE levels

ACCOUNTING PACKAGES (GRAFFCOM)

PAYROLL

COMPANY SALES

COMPANY PURCHASES
GENERAL ACCOUNTING

STOCK CONTROL

ORDER ENTRY AND INVOICING
ADD

TIME RECORDING SYSTEM
LEASE RENTAL AND HP SYSTEM

LANGUAGE APPLICATION TOOLS

FORMS 2 for Cis Cobol £110/NA

FABS £105/£15
FABS gives you rapid access to large data files by using balanced tree
structres containing up to 65,000 records. Instructions are included
for use with CBASIC2, S-BASIC, BASIC-80, BASIC compiler,
PL/1-80, Pascal/MT + and FORTRAN-80

M/SORT FOR COBOL-80 £130/£12
A record sorting utility for COBOL-80 conforming fully to the ANSI ‘74
level 2 sort/merge standard (except for alphabet name collating se
quence)

SYSTEM TOOLS

CROSS ASSEMBLER

XASM 05, 09, 18,0 48, 65, 8, 65, COPS 400 and 51
Cross assemblers for the Motorola 6505, Motorola 6809, RCA 1802,
Intel 8048, Motorola 6800. Fairchild F8, MOS Technology 6502, Na
tional Semiconductor 400 and Intel 8051 families

NEW...

BASIC 48 - Enhanced Basic Compiler £195/£10
Produces highly optimized assembly source for 8048 family. Includes
XASM48

£475/£35
£425/£35
£425/£35
£375/£35
£325/£35
£325/£35
£255/£35
£375/£35
£375/£35

£95/£10

- - -
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ICRO-GE
JOYSTICKS For THE ZX81

as seen at the ZX Microfair

* The most exciting development ever for the ZX81.

* Turns your ZX81 into a true programmable games machine.

* Free yourself of that dead unresponsive keyboard.

* Play interactive games with immediate response.

* Controller board fits in between the RAM pack and the ZX81.
(No skill is required to make this connectioh and it actually
improves the stability of the RAM pack.)

* Up to 2 joysticks may be attached to the controller board
thereby allowing 2 players to play games against one another.

* This add-on extends the capability of the machine: imagine the
tremnendous variety of games that now becomes possible.

* Details supplied on how to use the joysticks in your own pro-
grams.

For the games presently available you will require a Controller Board price
£19.50 and one Joystick price £9.60 (Please add 0.80p P&P).
Games available: (many more to follow, especially 2 player games)
ZX Space Invaders + ZX Maze £6.95 plus 40p P&P
ZX Breakout £4.50 plus 40p P&P
Other MicroGen games (not using joysticks):

Z_X__S_‘__C__"_‘_E_S_S- Fast addictive game

hese features ons on
Look at thes® § positi
. Grcapmc d|sD(;3V 9

Warning: This game has proved to be
so addictive MicroGen accepts no
responsibility for insanity, divorce
proceedings, or any other damage
thereby incurred.

Only £4.50 plus 40p P&P

Only £9.50 plus 49p P&P

If you write a program which is exceptional, submit it to us and if suitable, we will offer a royalty.
Cheques and P.O.s payable to MicroGen, Dept. MP,
—— 24 Agar Crescent, Bracknell, Berks. Tel. (0344) 27317——
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READ/ WRITE

Mixing business & pleasure
| wonder if you can help me.

| am a self-employed, really a one man
band, life assurance and financial
investment consultant. | sought a lot of
advice from various firms marketing
microcomputers in the Midlands to find a set
up which would fulfill my needs. After a lot of
conflicting and very disturbing advice |
purchased the following equipment:-
Commaodore 8032, 8050, 8027 printer, and
software, VisiCalc and Wordcraft 80.

The equipment and software seem ideal —
the Wordcraft for word processing and
VisiCalc for my investment monitoring and
calculations.

Would you please advise me on the two
following problems?

1. Is there a software package which will
store all my client's records, that will enable
me to call on client’s records within certain
categories, for example, by age, or
occupation, or family size, or type of policy?
Also is it possible for these clients records to
be stored in alphabetical order, rather than
in random order, even though they may be
inserted not in alphabetical order?

2. With the limited number of investment
clients | have, at the moment, there is
enough memory in the VisiCalc. | expect in
the not too distant future, that | will reach the
limit of the 10K for any one group of
investors. Is there any practical way of using
more of this very clever and useful tool, to
overcome the limitation that 10K for one
page imposes?

| hope the above is clear and that you can
assist me in using my equipment more fully.
By the way, on a lighter note, can you
advise me of some games software suitable
for the 80327

F.W. Halliday,
Sutton Coldfield

Your story about conflicting and disturbing
aavice from rival micro suppliers rings very
true, Mr Halliday, and we would always
recommend to the first-time buyer that he
obtains sales references from any supplier
before making a commitment.

What you need for your clients’ records is
quite clearly a database — and for a full
explanation of the state-of-the-art and allied
jargon, see the feature this issue — and the
Software Buyers Crib Sheet (November
1981).

There are many such packages suitable
for the 8032/8050 including DMS, PETAID,
0ZZ and others. The former two will actually
link into Wordcraft allowing you to make use
of clients’ records when preparing standard
letters or reports. Alphabetic sorting is
common to most databases — though you
should check carefully.

The request for more VisiCalc memory is
a common one — and unfortunately the PET
is not an easy machine to expand.
Commodore have released a 64K add-on
board for around £250 which would
increase your memory to 96K. A new
version of VisiCalc is available from ACT

Microsoft — and several other major software
suppliers will follow suit.

Whether to make available games for the
8000 series PET has been one of
Commodore's most prolonged dilemmas —
since they are worried about degrading the
businesslike image. Audiogenic Ltd. of
Reading, however, have now made
available a good range of 8000 games — by
means of an ingenious routine, which makes
the 8032 look like a 40 column machine to
the program.

Galactic declaration
Having recently seen your November issue
of MicroComputer Printout, where you
asked for Nascom users to come forth, we
decided to do so.

Our small society uses two Nascom 1's
(we noted that your illustration in the
November issue showed a Nascom 2), one
of 64K and the other of 32K. These

computers are used to run the Scottish
Regions version of Galactic Society Four, a
Science Fiction war games society.

Programs are run in both BASIC and Z80
machine code, and sometimes both
simultaneously. Without these machines we
could not run the wargame on anything
approaching the scale we do. All the leg
work of processing financial files is
eliminated and the bulk storage of
information is made easy.

At the moment, we have only two
Nascoms at the central site, but are working
on designing modems for a network of
Nascom 1 machines throughout Scotland.
Just to show that we are not biased towards
Nascom machines, we also use Acorn
micros for our Research department and
hope to be adding the new BBC machine in
a few months.

The original owners of Nascom suffered a
great deal of abuse for their handling of the
product, mostly because they did not
appreciate just how many Nascoms they
would sell in their first year. The new owners
(Lucas Logic) are making slow but steady
progress in opening up the market for new
Nascom products, like their 64K memory
board, retailing at £140 plus VAT. Which
means you can get a 64K machine (with
BASIC on tape) all for under £500 (plus
VAT). That is why we use Nascom 1's and
we would be happy to hear of anyone else
interested in setting up a national network of
Nascoms.

G.J. McPhee,

Galactic Society Four,

5a Hamilton Court,
Calside, Paisley, Scotland.

BBC Points of View
Read/Write January 1981 Brickbats and
Bouquets.

| endorse the pro ZX81 anti ZX81 software
sentiments expressed by J.R. Byng and |
accept your timely reminder that one cannot
really expect much software advice at the
price. The point remains why does Sinclair
sell the £3.95 cassettes under its own label
and still disclaim any association with the
writers?

Now that the BBC Computer Literacy
Project is under way, | am looking forward to
a MicroComputer Printout assessment of
this programme.

A. Wolstencroft,
Knutsford, Cheshire

We take the point about branded software,
Mr Wolstencroft, and as for the review of the
BBC series, our resident genius, Tommy,
will be viewing them with a critical eye,
alongside newcomer, Chris Heaton.

U.F.O.

Did the illustration accompanying ‘In Touch
with Aliens?' (February issue) really show a
man undergoing the electric chair as Inside

*

Trader stated? Or was it a sick joke? And
what had the article got to do with computers
anyway? Do you people know what you are
doing?

Doug Bough,

Warminster, Wilts

No. YES. Not a lot. No.

Atari Rainbow
Congratulations to Terry Hope for a well-
researched article on Colour Graphics in the
January issue.

Regarding the statement suggesting that

only five colours can be displayed at any
one time, however, your readers might like
to try the following:-

10 GRAPHICS 11

20 FOR X=1 TO 190:COLOR X/12:PLOT
1,X:DRAWTO 79,X:NEXT X

30 GOTO 30

The above program will display 16 colours
on the screen and is in fact similar to
Graphics Mode 9 except that instead of one
colour and sixteen luminescences this
mode allows only one luminescence and
sixteen colours.

A. Jones,

Ingersoll Electronics

London
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READ/ WRITE

The Editor welcomes your letters,
but if you require a personal reply
please enclose an S.A.E.

it

Brass knobs for Atari

As an Atari 400 owner | was most interested
in your article on colour graphics in the
January issue. My thirst for information on
Atari has led me through your pages in
previous issues to no avail. | shall be sure in
future, however, to keep in close touch with
MicroComputer Printout.

What about some more information on
those extra graphics modes. | ran your
“Brass” program and was most impressed.

|. Skinner,
Mile End, Stockport

Since publishing ‘Colour Graphics’, my poor
predecessor, Terry Hope, has had to go into
hiding to avoid the barrage of letters and
phone calls from Atari owners demanding to
know more about the previously undisclosed
graphics modes.

Terry has promised, however, to divulge
all in a second article if bribed with sufficient
Scotch. Donations please to:- Editorial
Lubrication Fund, c/o Microcomputer
Printout.

? Computational Error
Concerning “Instant Software: Business
Programming Made Easy” by Mike Gross-
Niklaus, Jan 1982 issue of MicroComputer
Printout.

On page 68 Mr Gross-Niklaus states that
to convert square feet to square yards one
multiplies by 9. Surely not — unless there are
now three yards to one foot.

Anybody following Mr Gross-Niklaus'’

instructions would end up buying 81 times
as much carpet as they needed because,
as | am sure he knows, to convert square
feet to square yards one must divide by 9.
M.W. Peters,
Liverpool L8

System crash
‘Great Computing Disasters’ (February
issue) omitted almost all of the really great

debacles of the past five years. To wit, the
CompuThink disk, Apple lIl, The Byte Shop
crash, Kit Spencer, PCW'’s ‘Last One’
review, the New Brain, ACT's piracy case,
Computer Age magazine and the VIC power
supply (with ‘melt down’ facility).

Nick White,

Slough, Berks

You missed out the Gregory Yob manual.

Love at first byte

In response to “Not for Publication” (Read/
Write Jan '82) — which | must point out, you
did inadvertently publish:

As company secretary of Close
Encounters Singles Group, a personal
introductions agency, abhoring this use of
computers, | would like to ask Mr. A Glotz
why he feels the need to use his Sinclair
ZX81 at all. His principles are as excellent
as are (presumably) his male members —
but to attract the ladies he must use the
personal touch.

May | also suggest that “Computeraunch
Intros” could have just the teensiest M.C.P.
ring to it?

Close Encounters is the largest Personal
Introduction and Social Group in the United
Kingdom. | would like to offer my
experienced advice to Mr. Glotz, or to
anyone else who may be interested, if, in
return, he could offer suggestions on the
alternative uses of my own underworked,
and rather bored Sinclair ZX81.

Julia Hamilton-Keeling
Close Encounters,
Blundellsands, Liverpool

We are passing Ms. Hamilton-Keelings
home telephone number to the gentleman
who placed the following small ad in our
classified column: ‘Sincere tall editor, mid-
twenties, own Porsche, seeks intro to
blonde, well-built female person for
friendship etc. Box 69’

Magnetic disaster

In view of your article on Great Computer
Disasters, you may be interested in the
following story:

Recently an American working in Britain
tried to use for the first time his cash
dispenser card, when he needed money
outside of bank opening hours. He knew he
had followed the instructions correctly and
he knew he had money in his account, but
the machine kept rejecting his card. His
bank manager could see no reason why this
should happen and gave him a new card.
The same thing happened with the second
card. By the third card this gentleman was
becoming both annoyed and mystified.
Then he saw that in his wallet where he kept
the card a paperclip was clinging to another
card which electronically operated the
doors to his office. There was also another
card in his wallet which was magnetic.
These cards had reversed the polarity of the
bank cards, so making it impossible to use
them. The bank has now had to issue a
warning to people to make sure they keep
their cash dispenser cards away from
anything magnetic.

Mrs S. Taylor,
Hove, Sussex
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December 1979
PET in education - Survey of
Business Software - Double
Density Plotting - Jim Butter-
field Interview - Photography
Course review - The Changing
Face of Commodore - Read/
Write : Your questions ans-
wered* - Hotline News & Pro-
ducts* - Pets & Pieces column*
- Peeks & Pokes : gossip*
Starred items indicate regular
features also appearing in
subsequent issues.

January 1980

PET in Public Relations - A Visit
to the Commodore - Compu-
Think Disk Drive evaluation -
Survey of Programming Aids -
PET's Video Logic - WordPro |l
review - Modular Programming
(article & listing) - Basic ROM
addresses.

Feb/March 1980

Speech Synthesis on PET -
HitchHiker’s Guide to PET : Re-
view - Commodore 3050 Disk
Drive evaluated - PET Games :
report - New Approach to Sub-
routines - Tokens in Basic - Pe-
taid review - Analogue to Dig-
ital devices - The PET Key-
board.

April 1980
Commodore Printer evaluated
- Commodore’s New Technol-
ogy : report from USA - Kit
Spencer Interview - PET as Se-
cret Agent - Assembly Lan-
uage programming aids -
%ommodore Assembler re-
viewed - 6502 Assembly Lan-
guage Programming - Book re-
view - Tommy's Tips* : Soft-
ware problems solved.

September 1980

Colour for your PET - Jim But-
terfield’s Amazing PET semi-
nar - How to Write Better Pro-
grams - Is PET Logical? - PET
has a Light Pen - Disk Lockouts
and Protecting Passwords - Bi-
nary Numbering - AND, OR,
NOT : Logical Operators.

October 1980

Petaid : A do-it-yourself data-
base? SuperChip : evaluation -
Sorting Out Sorts - Screen Dis-
play Aids ; review - What's
Wrong with WordPro? - Data
Pointers - Improving Other
People’s Programs - Little Ge-
nius - Not Proven! : review - Re-
versing the Screen.

Super Disk tested
At last -the Mini PET!

T OFE the (Htimats Dutabase?
Waich Prister? W review 20
Floppy Disks-How to use them

Fiast Grapihics-anew technique dxplainet!

oy 082

January 1981

How to convert programs from
old to new ROMs and back - Is
0ZZ the best information han-
dling program yet? - How to
choose a printer - Critical
Guide to Printers - Commo-
dore's 1 megabyte Disk Drive:
what it is; how to use it - Can
computers teach Birth Con-
trol? - Random Access for PET
disks - Fast Graphics Tech-
nique explained: full listing -
How | developed the Stringy
Floppy!

Feb/March 1981

What will VIC be like? - VisiCalc
and how to use it - Easier disk
handling with Turnkey ROMs -
All you need to know about
communications - Reports on
eight communications pro-
ducts - Colour for the PET -
Free: a two line word process-
ing program - Dipping into ma-
chine code - Index to Vol. 1 -
The Assembler Chip - does it
work?
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June 1981

The VIC Report: What it will and.

won't do - How BASIC works:
PET's BASIC interpreter -
Computer Jargon Explained -
Complete Guide to Interfaces
for PET - The MiniDigital
Cassette Recorder Reviewed -
Investigation of Commodore's
Approved Products scheme -
Plug-in-chips for Businessmen
-How good is Compsoft’s Data
Management System? - New
Products at the PET Show -
How to use the TIlme function -
Screen Prompts - Reducing
Significant Figures.

July 1981

Could a Micro Have Caught
the Ripper? Video Games vs.
Computer Games - Beginners
Guide to Word processing -
What the Salesman won't Tell
You - Assembler for Beginners
- Cipher Generator program
listing - The Truth About BASIC
Compilers for PET - 10 Amaz-
ing Facts Abaut Micros - Com-
puters in Schools: Where the
Government got it wrong - How
BASIC Works Il - The Great
Computer Race: game

August 1981

Looking for Lucan: our pro-
gram predicts whereabouts of
missing Earl - ° Software
Awards: Programs of the Year
for different micros - How to
choose a Cheap Computer -
Checkmate! Two top chess
programs battle it out - Finan-
cial Modelling on Micros -
Prestel on PET - How to write
programs others can under-
stand - Bernard Levin tests the
Bionic Briefcase - How to Buy a
Printer - Sorts Explained - PET
programming problems soved
- How BASIC Works
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COMPUTER
B
DO YOU NEED DIIK?‘”

September 1981

Computing on Citizens Band
Radio — Do You Need Disk —
How much does Big Brother's
computer know about You? —
The True History of Microcom-
puters — Compleat Computer
Crib Sheet — Silicon Office:
Most Sophisticated program
yet — Plug-in Programs for PET
— How to write structured prog-
rams — Computer writes Daily
Newspaper.




May 1980

Personal Electronic Transac-
tions* : Formatting numbers -
Hardware Repeat key : review
- High Resolution Graphics :
Review and User Report
CompuThink 800K disk drive :
test - The Game of LIFE - PET
User Groups - Educational
Software reviewed.

June 1980

PET Show Guide - 8050 Super-
PET : Full evaluation - Book re-
view” - Fantasy Simulations re-

viewed - Interview with
Commodore’s founder - PET
Tokens for text - Hanover Fair
Report - PRINT USING Func-
tion for PET : listing.

April 1981

hat Commodore didn't tell
you about the Super PET -
Guide to Business Software -
How to buy a computer - All
you need to know about multi-
user systems - MUPET profile -
Report on the Multi-PET Sys-
tem - How to use cassette files
- VIC in Vegas - The Great
Computer Quiz - Inside the VIC
- Can a Computer Teach you to
Type? - PROKIT: programming
aid for business users - LIST
program for non-PET printers.

MICROCOMPUTER

May 1981
Why VIC is the Best Home
Computer yet - How to Protect
Programs against Piracy -
Screen Scratchpad program
listing - Interfaces Explained -
Critical Guide to Computer
Books - Animating PET (with
program listing) - My First Four
Days with VIC - Pilot language
Explained - How to use sub-
routines - plus software re-
views.

BACK
ISSUES

Now is your chance to catch
up on some of the important
features you missed. But

hurry! We are running low on

several iIssues.
SN NN EEEEENNSEREEE L1 LL L} -IIIIIIIIX
To: MicroComputer Printout, P.O. Box 48,
Newbury, RG16 OBD
l'encloseL.............x. for the following back issues at £1.25 each
Charge my Access/Mastercara/Visa/Barclaycard
No e e DR I ne

(Please note minimum order quantity on credit cards £5.00)

[] Dec 79 [] Jan 80 [] Feb/Mar 80 [] April 80 [] May 80
[] June 80 [] Sept 80 [] Oct 80 [] Jan 81 [] Feb/Mar 81
[ April 81 [] May 81 [] June 81 [] July 81 [] August 81
[7Sept81 []Oct81 [Nov81 []JDec81 []Jan82

[]PET Companion (Vol. 1 bound) at £9.95 []Binder at £3.95
[] Subscription to Vol. 3 (1982) at £11.40 UK, £1R15.60 Eire,
£17.40 Europe, $29 USA airspeeded,

£30 rest of world air (delete whichever inapplicable)

NAME: ..................
ADDRESS:

i 81
loc Rpple & 14550 How the KGB steal chips
listi e

October 1981

Computers That Talk — Which
Computer Should | Buy? — The
Naughtiest Program in the
World — IBM’s Personal Com-
puter — Beginners Guide to
Personal Computing — What is
CP/M? — How the KGB Steal
Chips — Graphics for Sinclair
ZX-81 — Anatomy of a Mic-
rocomputer — Daisywheel Dual
— Computer Psychiatrist prog-
ram listing.

November 1981

What computers will look like in
the future — PET's Screen
Editor — All about Hard Disk —
Programs that write Newspap-
ers — The Truth about Compu-
ter Dating — Software Buyers
Crib Sheet — Which Computer
Should | Buy? — Developing a
games program — Peripherals
for Apple — Son of VisiCalc —
What use is Sinclair's 1K of
RAM?

MICRO

PET

SINCLAIR s a0
A puAm AN GUIDE TO A LA Man s oue 10 180
FERONAL COMPITING. _APPLE ERSORAL COMPUTING
ZIANDY
. Xiec-20
" AcoRw ATom .

/ VIDEO GEMIE
TEYAS T199/4
SHARP ML8O !

RM 3802

December 1981

The Top Ten Micros — Micro-
computer Crime - Investigation
— Do Businesses need 16-

January 1982

All about Colour Graphics —
What are Networks? — How to
buy a Business System —

Bits? — Converting BASIC to
run on your machine —The Ten
most asked Beginners Ques-
tions — Bluff Your Way into
Computing! — Plug-ins for
Apple and Sinclair — Is VIC
worth the wait? — PET Detec-
tive Game — Useful Data Struc-
tures — The micro controlled
kitchen.
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Working from home with a
micro — D.LY. Business prog-
ramming — Converting BASIC
programs —PET Music — Apple
Word Processing — Life game
for Sinclair — Chessboard
graphics on VIC — Features on
Osborne 1 and Sirius 1.
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HOTLINE

You would think that by now the
Press would have twigged that
with Commodore, nothing is quite
as it seems.

Take recent reports in the Wall
Street Journal, bible of the
American financial community,
and our own Guardian. According
to these, Commodore have
invented a computer which can
emulate any other computer.

The truth is as usual somewhat
different — and a lot more
interesting.

Commodore have developed a
new line of computers, as predicted
in this column. The first of these is
the anticipated 40 column
SuperVIC with a PET-compatible
40 columns x 25 line screen display,
and 16K of RAM. However, with
the VIC-20 doing well, it is unlikely
to be seen here before the Autumn
at the earliest. No surprises there.

Commdore’s Chairman, Irving
Gould, also announced an
inexpensive game computer
intended to compete with Sinclair.
Dubbed the Ultimax it boasts a
flat membrane keyboard, and
plug-in cartridges which convert it
from games machine into music
synthesiser. Plug a BASIC
cartridge in and it becomes a
computer. These cartridges are
said to be VIC compatible. The
American retail price quoted by
Mr. Gould is $149.95, with
deliveries to start “in the Spring”.

Personally, I wouldn’t count on
seeing any Ultimaxes on sale here
before Autumn at the earliest.

Uncle Irving also announced
something called the Commodore
64. And this is where it gets
interesting. According to the press
release put out by Commodore
following his statement, this is “a
full colour 40 column micro with
64K of built-in memory retailing

at $595 — making it the world’s
lowest-priced microcomputer with
a built-in memory of 64K.”

With Commodore, it is
sometimes necessary to read
between the lines. Compare then
Commodore UK’s press release
with that put out by the American
parent, and several interesting
things emerge. First, the British
lot have taken care to put
everything Mr Gould said in
inverted commas — almost as if
they disassociate themselves from
their chairman’s remarks.
Secondly, they don’t add any
additional information — like
prices or release dates.

So what are we to make of all
this? Here’s my analysis.

The Commodore 64 is a
replacement for the 40-column
PET. But don’t expect any funeral
announcement — just a cessation
of supplies — probably late
Autumn, when they have had a

chance to sort out the problems of
converting the 64 to our PAL TV
system.

Secondly, the 64 is just the first
of a new range, and will rapidly be
joined by Commodore’s real
entries for the great business
computer race: a CBM128 and a
CBM256 with 128K and 256K of
RAM respectively. Photographs
in my possession show an 80
column version with integral disk
drives .....

An 8088 softcard is under
development, but not yet
operational. When ready, it will
enable the new machines to run
programs written for the IBM and
Sirius computers, and indeed any
software running under the CP/M
86 or MSDOS operating system.

Useful though that will be, it is
not the same as compatibility with
“any other” computer. But then,
with Commodore ‘wait and see’ is
often the wisest policy.

Rigor Mortis

I rather hesitate to mention
newsletters again. No sooner was
the ink dry on my last two
recommendations than both went
into terminal interrupt mode.

There being no shortage of
punters ready to lose their entire
wardrobes in publishing, allow me
to introduce Michael Flusky and
Software Brief-In. Issue Number
One of this eight pager deals with
such topies as the current legal
status of software copyright.
There are also reviews of three
word processing packages and a
roundup of software news.
Subscriptions cost £3.50 for 10
issues, from 7 Banstead Road,
Purley, Surrey.

Michael Commendal, ex-editor
of an American micro magazine
has also invested his life savings in
a newsletter. This one is called
Programmer, has 12 pages and
costs $13 for 6 issues from P.O.
Box 3210, Manchester, N.H.
03105, USA. It seems to be aimed
at those who make their living
from program royalties, an
occupation that must enjoy about
the same degree of financial
security as newsletter publishing.

Cheapest
Daisywheel

Daisywheel printers — they are the
ones that produce typewriter
quality printing — have always
been expensive. A press release
announcing a Triumph Adler
daisywheel for £695, arrived on
my desk with a scribbled note
from the Editor asking “Is this
true?”

Yes, say the distributors, Butel-
Comco of Garrick Industrial
Estate, Hendon, London. Which
must make it the cheapest on the
market. Unless, of course, you
know different.....

Chess playing Monkeys

The computer’s reputation as the
dumpkopf of the chess world took
rather a dent last month when a
new British designed machine
made monkeys out of a number of
the worlds top players.

Monkey Number One is the
leading Soviet chess problem
expert, L. Zagornjko, who won
first prize in an important
competition by composing a
famous problem to which none of
the judges could offer a solution
other than Zagornjko’s own. The
rules require that a winning
problem admits of only one
solution.

To the embarrassment of all
concerned the Chess Champion

Mark V has now come up with
two more solutions to the
Zagornjko problem during the
course of man-vs-machine contest
with Monkey Number Two,
International Master, Dr. John

Nunn. That’s him on the right
with a red face.

SciSys who market the Chess
Champion (£279 inc. VAT) aren’t
saying who programmed it, but I
rather suspect that David Levy

(pictured left) knows something
about it. He is the International
Master who, in 1969, took — and
won — a bet that no computer
could beat him in the next ten
years.

SciSys haven’t been overly
forthcoming about the machine
itself either. The Chess Champion
V’s success — it is the current
champion in the ‘commercially
available’ class — may however
also owe something to the 48K
bytes it has to run in. An unusual
feature is its ability to retain
moves made in the game being
played after it has been
disconnected from the mains.

I need hardly add that it made a
monkey out of me in no time flat.
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by Julian Allason

‘Beware
of the

‘Fuzz’

Peter Laurie is man with a
problem. He, Prof. Frank
Knowles, and Anthony
Macilwaine have come up with a
revolutionary software product.
But being Editor of a journal that
styles itself ‘Britain’s leading
microcomputer magazine’ (all
right: it’s Practical Computing —
although we don’t concede the
description) he can’t very well be
seen pushing his own products. I
practically had to beg him to send
me details.

The product in question is
Superfile, and as I said it is
revolutionary. Why? Fuzzy
matching principally.

Perhaps I had better start at the
beginning. Superfile is a database
management system for micros.
Nothing new in that? You’d be
wrong, because the one thing the
database management experts of
my acquaintance agree upon is
that none of the current crop of
micro databases are worthy of the
name.

Superfile is a very different cup
of tea. It is extremely simple, very
fast, and quite big: a hard disk
system running under CP/M 2.2
can handle 15,000 documents,
each containing 100 words or
figures. You don’t, of course,
need a hard disk if your
requirements are more modest.

It is also pretty efficient, there
being no restriction on the size or
type of information fields. If a
surname is just three letters short,
Superfile will accept it without
wasting space.

The structure of the records
seems to be completely flexible,
so if you want to add new useful
information even if the need to
was unforeseen when the database
was set up, you can.

Best of all, there’s fuzzy
matching. That means that if a Dr.
Osborne rings up and you want to
find his record, the fuzzy matching
mode allows a search for Osborn,
Osbourne, even Ozborn. It will
bring back the details of anyone
who sounds like the name you
asked for.

Supertile costs £175 from
Laurie at Southdata Ltd., 10
Barley Mow Passage, London
W.4. They also do a CP/M Spelling
Corrector program for £95, which
unlike others on the market, spells
in English rather than American.

Trouble at t’Beeb

It is true. There really is no
business like show business, and
with the BBC Computer Literacy
Project now well under wayj, it is
interesting to watch the speed
with which the organism grows.
The number of associated
companies and individuals

ago with the suggestion that the
BBC might actively assist in the

aim of increasing public computer
literacy. Plans were drawn up for
a series of programmes that would
teach BASIC computer
programming.

The problem of course was

PROGRAMME
involved increases daily.

There’s BBC Enterprises who
market the BBC machine, BBC
Publications who sell the book,
the National Extension College
who run the 30-hour BASIC
course, and, of course, Acorn,
who designed the computer. Not
to mention Telesoftware project
managers and local support
networks too numerous to
mention.

So impressive is the machine
(see our feature, this issue) and
the organisational machinery
surrounding it that it’s all too easy
to get caught up in the tide of
euphoria that has already engulfed
the above named participants.

What’s rather more interesting
is how this situation arose. It
seems to have started two years

Ian McNaugh-Davis and Chris Serle presenting THE CMPUTER

which BASIC? The BBC’s
conclusion was that the best policy
was to opt for one that was (1)
fairly standard and (2) powerful
enough to cope with high-level
colour and sound commands. And
since there wasn’t a British
machine around that fitted the
bill, the Beeb decided to specify a
design of their own.

There then followed several
months of design work, tendering
and heated arguments with rival
manufacturers. After a false start,
the final choice was for a system
based on a machine which Acorn
Microcomputers had “nearly
ready” for market. It is that, with
only minor modifications, which is
now being sold as the BBC Model
A and B computers.

And very sophisticated

machines they are, too — as you
will read in Tommy’s evaluation
later in this issue.

In the intervening two years the
concept of the T.V. programmes
changed dramatically as the first
showings revealed.

The aim of the series is no longer
to teach BASIC. Indeed, if it is
BASIC you are after, you will
need the ‘30 hour BASIC’ book
and correspondence course
offered by the National Extension
College. Instead the TV series sets
out to provide a general
introduction to the world of
computers.

True, potential applications of
computers are illustrated with the
aid of a BBC machine — but with
the BASIC tutorial now axed —
one can’t help wondering if the
computer is really justified as a
BBC product. It is certainly true
that they have created an excellent
machine, but by all accounts,
Acorn would have brought it to
market on their own.

So with the pot of gold now
firmly in the hands of BBC
Enterprises rather than T.V.
Centre, the rumblings have
started.

The BBC, so beloved by the
British populace for its integrity
and independence, is governed by
a charter, which covers amongst
other things, the marketing of
associated products: The Book of
the Film, The Record of the
Theme Music, and so on. That
charter expressly prohibits the
making of programmes that
promote peripheral products.

From what I hear, this particular
affray may rumble on for some
time to come.

It can send you blind

Computer games are bad for you.
What’s more they are undermining
our heritage, according to the
Council for the Preservation of
Rural England who object to the
Space Invasion of rustic pubs.

The Association of Technical
and Managerial Staffs reckon that
being very close to a computer
screen constitutes a health risk.
And the Noise Abatement
Society’s views on the subject
have no place in a family
magazine.

To make matters worse Thorn/
EMI, that pillar of the electronic
establishment have gone and
converted the few remaining
traditional pastimes — Cribbage,
Dominoes, Snooker, Billiards,
and, yes, Darts — into programs
for the Atari computers, with VIC
versions to follow.

At £20 each (that’s cassette not
cartridge) they aren’t cheap, but

the quality of sound, graphics and
game interaction is superb.
Tommy, who boasts his own
billiards table, is a trifle sceptical
of the rules as implemented in
their snooker game. But then no

Atari 400 — now enhanced by more high-quality games

one in their right mind would take
on Tommy, who in defeat has
been known to clear a crowded
bar with his cue.

The jigsaw program’s quite
good too. And safer.
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So far, in the great microcomputer
race, the Texas Instruments TT199/
4A Home Computer has been
firmly placed in the Also Ran
category. Yet in our recent
comparative survey of
microcomputers (Which Home
Computer? February 1982) —
which, incidentally, has already
caused more than a few raised
eyebrows — the TI scored
consistently high in all categories.
So why hasn’t it been a roaring
success?

First, a history lesson. The TI
99/4 was introduced into this
country around 18 months-ago as
a microcomputer designed
specifically for the home. It was
supported even from the earliest
days by a range of high-quality
plug-in program cartridges. And
for once, the manufacturers didn’t
pretend that their machine was
equally suitable for business.

But there was a snag. According
to one school of thought the Texas
giant ran into technical difficulties.
The alternative version is that it
decided that the European market
simply didn’t justify the
development costs of producing a
customised machine.

Either way, incompatible T.V.
standards were the root of the
problem. While American T.V.
sets work on a colour system
called NTSC (often described as
Never The Same Colour), most
European systems are PAL
(naturally the French are
different). The result was that a
low-cost microcomputer had to be
sold with a not-so-low-cost
American standard monitor. Total
bill £1,000. Total sales? Texas
prefer to draw a veil over the
subject.

In September of last year, TI’s
computers informed them that
they were in an ongoing marginal
overseas sales situation, and a
PAL version was finally released,
only to be rendered obsolete
almost immediately by the
improved 99/4A.

The improvements included a
proper typewriter keyboard,
upper and lower case text on
screen — and sound that came out
of the T.V. speaker. The 99/4A
now costs £299.95 and plugs
directly into your own T.V. A
wide variety of peripherals are
available, including a 200 word
speech synthesiser (very good
speech quality). Solid-state
software ranges from Household
Money Management to Electrical
Engineering, with many a game in’
between.

According to Nick Hills of TI,
the company is still battling
against public opinion. “Our

The TI 99/4A with
i typewriter keyboard
and improved design.

ZX CHESS. I know. I didn’t believe it
either. But here are the pictures to prove
it. The pieces are normally represented
by letters, K for King, R for Rook and so
on. But if you add the Quicksilva graphics
board you can have pretty graphics too.

Author Richard Turner tells me that
ZX Chess II has a rating of 110 on level 3
at his local club. It costs £15 from Artic
Computing, 396 Reckitt Avenue, Hull,
North Humberside.

initial growth was stunted by the
need for the US monitor,” he
says, “and the TI machine is still
remembered for that.”

But with the 99/4A currently
being test marketed by Boots,
Rumbelows, Argos, Comet and
Kays, that situation looks set to
change.

7X Joy

The most vehement criticism I
hear is invariable directed at the
Sinclair ZX81’s keyboard, a flat
touch-sensitive sheet of mylar on
which the keys are printed. Which
is curious since few of the
complainants are more than two-
fingered typists.

Mind you, a lot of ZX81 owners
are playing games these days and
it is frustrating (not to mention
dangerous) to be scrabbling
around for the ‘Fire’ button when
the alien ship moves into view.

Now Sinclair owners need
suffer intergalatic zap no longer.
MicroGen have come up with a
joystick that connects between the
ZX81 and the 16K expansion
RAM pack. To use it, a short
PEEK routine is added to BASIC
programs.

£30 buys you the controller
board plus one joystick. A second
one can be added upon payment
of £9.95. At present the board
lacks any casing, but MicroGen
plan to offer one in due course.

They will also be marketing
Space Invader and Breakout
games which use the joystick.

Details from 24 Agar Crescent,
Bracknell, Berks. Tel. 0344
27317

How big is big? ITT must qualify whichever way you define the term.
So the trade held its breath last month when the electronics giant
whipped the veils away from its new mystery micro.

Having previously marketted a badge engineered Apple II as the
ITT 2020, until a little misunderstanding with Apple put paid to the
arrangement, ITT were expected to reveal something rather special.

Instead the eager hacks found themselves confronting what one
distinguished reviewer described as “the identikit 1981 machine”. He
was referring to the well tried combination of Z80A central processor,
64K bytes of RAM, 80 characters x 24 lines screen format and twin
280K disk drives, running under the CP/M operating system. Word
processing and database packages are also thrown in for the £2,500 it
will retail at when it goes on sale next month.

“A year ago I would have been over the moon” one dealer
commented, “but today it all looks a bit old hat.”

But I wonder. ITT is after all a company with a certain amount of
financial muscle, and these days it is marketing and money that count
at least as much as state-of-the-art technology.

Further enquiry suggests that the trade would be making a mistake
to write the ITT 3030 off too soon. 1t is clearly a workmanlike machine
and the design is modular. That means the Z-80A could be swapped
for the bit Intel 8086 CPU and associated firmware. Other optional
upgrades promised include 512 x 512 dot high resolution graphics,
double density disk drives offering 1120K bytes of online storage, and
an interface card for one or two 5V4” Seagate/Honeywell hard disk
drives, providing either 5 or 10 megabytes capacity.

To my mind a bigger question mark hangs over ITT’s distribution.
Dealers who signed up for the ITT 2020 (the Apple look-alike) have
deserted in drives to Apple. ITT are dismissive. “We are not interested
in people who sell computers to enthusiasts; the new 3030 is a business
system and will be sold by business dealers” say the Consumer Products
Division.

Prospective business dealers may find, however, that ITT are
actually in competition with them. The Business Systems Group
having earmarked “big users” as its territory.

Which brings me back to the question with which I started: How
big is big?
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by Julian Allason,

Into Orbit

The prepackaged software
industry seems to be suffering a
growing credibility problem.

Last month over a hundred
press releases landed on my bed
(traditional working place of the
hard working hack), each of them
announcing the launch of a
radically new, vastly superior
business software package.

What they also have in common
is a slavish adherence to the time-
worn principles and procedures of
data processing, i.e. mini
computers and upwards.

Worse — they all suffer from
what Americans term the Not
Invented Here syndrome. Rather
than make use of someone else’s
well-thought-out screen format or
command syntax, they invariably
feel the need to redesign the
concept from scratch — thereby
eliminating any possibility of
establishing standards.

But my attention was caught
recently by word of a new package
called Orbit, not least because the
authors, Vlasak, had relinquished
their business of selling Apples, to
market the package full time.

Orbit is a suite of commetcial
programs comprising Stock
Control, Sales and Purchase
Ledgers, Invoicing, and General
Ledger, which can be integrated
together. That is to say, the
raising of an invoice also updates
the stock level for the appropriate
lines, and makes the necessary

entries in the Sales and General
Ledgers. It runs on any Apple kit.
Nothing new so far — except
perhaps the word any, since it
covers both Apple II and the new
Apple III, any printer you care to
mention, and any configuration of
disks. That includes the small 5”

disks, twin 8” jobs yielding 2.4
megabytes, even one or more of
the new Profile Hard Disk units
for Apple III. Vlasak have
genuinely attempted to cater for
all possible future expansion and,

friendliness with all inputs properly
validated and protected against
illegal responses, and with on-
screen references pointing to the
page in the instruction manual
should you get stuck.

Orbit runs on both the ong-toothed Apple II and new Apple III with Profile Hard

Disk (right).
should you choose to upgrade
your hardware at a later date, it is
not necessary to re-enter existing
information.

Furthermore, Orbit is designed
to make use of multi-user
configurations as and when they
become available for Apple disks,
with the requisite security controls
already built-in. This approach
should help to allay the fears of
the buyer, worried about his
software becoming obsolete.

The package itself is
configurable, which is to say that
when each package is installed, it
is configured to the customer’s
requirements and hardware
according to the answers given to
a series of questions. These
include accounting periods used,
name of the company to be shown
on each statement, and so forth.

In operation, each program
shows a high degree of user-
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How better to demonstrate a high resolution graphics board than with an illustration

of same? Supersoft’s new HR-40 fits inside 3000 series PETSs; there is also a version
for Fat-40 models. Price? £149 + VAT from Supersoft, 10-14 Canning Road,
Wealdstone, Harrow, Middx. Note the different sizes of the character fonts — and

the sideways lettering.

One facility, known as
‘partitioning’, allows you to assign
areference code of your own
design to every transaction
handled by the system. As it is
possible to divide this code up into
partitions designated perhaps as
Salesman, Division and Product
Group, it becomes possible to
perform fairly complex and
valuable analyses of your
company’s trading. Indeed,
should you feel the need to
enhance this feature, or tie it in to
your own database, Vlasak will
supply a ‘toolkit’ of information
and routines with which to access
the files of data, directly.

There are two features which
must be unique, and they relate to
security, both to preserve the
integrity of your information and
to guard against mishaps or fraud.
As we noted in the January issue
(How to Buy a Business System),
such controls are sadly lacking in
most commercial packages.

The first is a User Access Table.
Each person who is to use the
system must have their name and
a unique password entered into
this table. In addition, it must be
specified precisely what each
person is and is not to do. For
example: Chloe the Clerk may
enter an invoice and print out a
statement but is not permitted to
make adjustments. Higher up the
scale, Alec the Accountant may
print out reports/daybooks and
alter account details, whilst only
the Financial Controller can get
access to the Final Accounts. At
the top of the heap is a System
Manager (who may even be the
dealer) who is the only person
allowed to re-configure the system,
or make alterations to the user
table.

Secondly, an internal function
within the Orbit system keeps

permanent track of everyone who
logs on to the system, and what
functions they perform. This
historical record — which again can
only be viewed by those with
appropriate authority —is an
excellent guard against fraud, and
is also helpful to the dealer in
analysing what has happened
should the system apparently fail.

Allin all, a very carefully
thought out package, but what are
the limitations? The only one I
have been able to identify is the
problem of Backup — making
copies of your vital data to protect
against data corruption or
hardware failure. In this respect,
Orbit is no worse than any other
package, but I am surprised to
find that it is no better.

Making daily backups is an
essential, if annoying, discipline if
you value the information on your
system, and Vlasak say that their
dealer training puts very strong
emphasis on making customers
aware of this.

But even the most disciplined of
us would be inclined to overlook
the process when time is short. My
criticism is that Orbit contains no
routines to remind you, force you
or even check up on whether you
have indeed made backups. All of
this is a simple matter in
programming terms.

There is a further problem
connected with backup, which
really is the fault of the hardware.
The major drawback of
Winchester disks is the lack of any
suitable backup medium; Apple’s
Profile is no exception. Vlasak say
the solution is to backup onto a
second Profile unit, though I
somehow doubt that many people
will be prepared to shell out
another £2,200 just for this
purpose.

The alternative is to backup
onto floppy disk but this takes,
wait for it, thirty five disks each
time — or at least forty minutes at
the end of each day.

This process would be so prone
to operator error and recording
irregularities that the whole
method must be in doubt.

The software suppliers would
seem to be in something of a no-
win situation on this score, and
the onus is now on the hardware
manufacturers to provide the
solution.

Orbit is without doubt a major
step forward in business software
and as such will do a great deal to
improve the credibility of the
micro for business use. For once
the authors have thought several
years ahead, and have approached
the design from the outside in.
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Blend business
with pleasure

* One Year’s_ Guarantee
* Programming Courses

* Maintenance Contracts
* Software Services

* All Atari Prices include VAT
* Part exchange welcome

High resolution graphics with up to
320/192 Possible Points.

Querty keyboard touch type on Atari
400 and four function keys.

sk

Background colour, plotting colour, text
colour, and border colour settable to any
one of 16 colours with eight levels of
illuminance. *

Full screen editing and four-way cursor

control.
*

40 character by 24 line display.

Benefit now

Atari 400 with 16K RAM ¥

Atari 800 with 16K RAM ... £645
Including VAT and one year's guarantee

American Software now available
Atari Accessorles

BightBen t. i e v e £45
410Cassette....................ccccooeevcicn, £50
810 DiSC DIiVe ..o £345
822 Thermal Printer.......................... £265
82580 Column DOT MATRIX ........... £595
850 RS232 Interface.............................. £135
16K RAM Expansion....................... £65

Atari Software
28 Different Programmes at Launch
from =i asa il S e ol RGBT £8.95

28

Four channel synthesiser which can be
played individually or together and each
has 1785 possible sounds playable at any
one of eight volume settings for game
sounds or music chords.

*

Video display has upper and lower case
characters and quad size text and
inverse video.

alicon Lhip
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tconomics is the area of social
science which deals with:

-~ Production
- Distribution
- Consusption

It is sometimes called:

“Political tconony’

tconomics may be ignored. until
disturbances occur which affect
yur prosper ity, or our jobs.

ol R iy

PERN Lok AR KA (e
vile](w L) HEQ (3£ A (e )

Both shops are open for full
demonstrations. Software is in cassette
form or ROM modules. Also plug-in
cartridges with higher resolution
graphics than APPLE.

Compute magazine available at £2.25 per
month.

The following printers are
compatible with Atari

The following printers available ex-stock.

150 CPS DOT MATRIX

PRINTER ;5.0 et Lo £845
25 CPS WORD PROCESSING

PRINTER: - 2= . ... £1,495
55 CPS NEC DAISEY
WHEELPRINTER ...

EPSOMMXx80F/ T
EPSOMMX100................
CENTRONICS 737/ 2
OKIMICROLINES8O....................c........d
All above prices plus VAT

Software written by Silicon Chip now available

including:
Stock Control, Payroll
Coming soon  Accounting Suite

Dealers enquiries welcome

302 High Street, Slough, Berkshire
Tel (0753) 70639

50 London Road

Kingston-upon-Thames, Surrey
Tel. 01-549 6657
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There was once a Chinese Emperor who was
very fond of games — so much so that his
economy was practically run on ‘game
theory’ and his politics on the ‘theory of prob-
ability’. Promotion in the army depended on
one’s skill at chess and the most important
Court Official was the Imperial Games
Master. But it was at social functions that this
pre-occupation really became nasty. Imperial
party games became — literally — a matter of
life or death. Once the rules were explained —
as time went on the games became progres-
sively more complicated — the poor wretched
guests would nervously start to play. The
secret for success was to play well enough to
impress the Emperor but not well enough to
beat him because this would result in a
severe ticking off. In other words their heads
would be removed. Losers would suffer the
relative indignity of a loss of face rather than a
loss of anything else but consistent losers
would never be invited to the Palace again.
This might not seem such a bad thing but
they would also have all their lands and pos-
sessions removed!

Tortuous exercise

| don't know if guests to my dinner parties in
darkest Twickenham feel quite so
threatened, but | certainly get some odd
reactions when | phone them up to play a
game of ‘UK Politics 1984’ or ‘Waterloo’ or
some other tortuous exercise. “Oh a games
party? What sort of games? | see.... well I'm
not sure I'm very good at games really.”

Must you be an expert
programmer?

| don't have any professional background in
computing. My programming knowledge
dates from the acquisition of the PET some
four years ago and | learnt both from books
as well as my own mistakes. Most of my prog-
ramming is in BASIC but | do occasionally
dabble in machine code sub-routines to save
program execution time. | have always been
more interested in games and ‘game theory’
than computing. | will admit, however, that
computing has become a total addiction.
Just ask my wife.

What they're actually saying is they don'’t
want to make fools of themselves. And more
to the point, nobody likes to lose at

ANYTHING if there are witnesses. In our

house even a game of ‘Monopoly’ can be-
come a trial of strength and games like
‘Diplomacy’ can break up friendships quite
easily. The thing which frightens most new-

Humphrey Walwyn is *
a man who plays

comers is the presence of a PET computer.
People are threatened by the unfamiliar and
feel (with no justification) that the machine
gives the home team — that's me — an advan-
tage.

What equipment is needed?

Not a lot. | have a faithful old PET which was
one of the very first to arrive in the U.K. (old
ROMSs, integral cassette, upgraded from 8K
RAM to 32K RAM). Disks are not essential for
my simulations since all the programs and
data are stored in RAM. | also use a Commo-
dore printer and a Sound Box. A useful addi-
tion would be a UHF Modulator and a large
TV display so all the players can see what is
on the screen without craning their necks!

“But that's unfair” they cry, “you program-
med it so you know how to beat us!” This is
simply not true. All the games that we play
with the micro really depend on people and
their reactions to each other. The very fact
that | appear to know more about computers
than they do — plus the fact that | have in-
vented the games themselves — means that
all the other players inevitably ‘gang up’
against me and | will stand no chance at all.
This happens with such monotonous regular-
ity that | now act as a sort of Imperial games
master. This has several advantages. Onone
occasion | was successfully bribed by two
participants to offer advice (cheap at the
price) and on another occasion | was the only
person sufficiently relaxed to drink all the
wine and enjoy the meal!

New technology

You might well ask why anyone bothers to
turn up at all if the entire evening becomes so
fraught ... a sort of ‘Ordeal by Dinner Party'.
Perhaps all my friends are perverse in a
masochistic way (if they're reading this then
apologies!) | prefer to think it's because my
wife is an excellent cook. Whatever the
reasons, they DO turn up and we — mostly —
have stayed friends afterwards. So what are
these games and what does the computer
do! | had better explain...

The first thing is that all the games are de-
signed for the micro. | know it's quite possible
to write programs for a computer to play
‘Risk’ or even ‘Snakes and Ladders’ but exist-
ing board games have survived for many
years without such technical help, and in my
experience, the computer tends to ‘get in the
way’ of the game. Besides, ‘Monopoly’ on a
small screen is a bore. New technology re-
quires a new approach.

The second thing to remember is the whole
aim of playing collective games. As | said
earlier, the fun (if that's the right word) and the
challenge come from the other participants.
Games are about people and NOT
machines. A bunch of humans staring blear-
ily at a V.D.U. does not make for a good
game. The excitement of playing on a
machine so becomes a cross-eyed chore if
the game can be better played across a table
where everyone can see and talk to everyone
else.

Strategic position

Several of my games therefore feature a real
board or map on a table with the computer
looking on from the sidelines. Any moves
made on the table are logged into the com-
puter so the machine knows what's going on.
It's far more satisfying to move your block of
wood, brass counter or model soldier physi-
cally across the table and plonk it down with a
menacing thud in a suitably strategic posi-
tion. Presentation is important. With a little im-
agination — and very little cash — you can
make the playing area attractive for the par-
ticipants. Stretches of dyed green cotton
wool do wonders for landscapes in war
games. | never use tiny cardboard bits for
markers; ends of wooden dowels suitably
sawn up and varnished give the game a lot
more authority. The other advantage is clar-
ity. People can see the whole game layout at
a glance and don'’t have to peer at a small
glowing screen.

For example, there is one war game | play
called ‘Invasion’ where 5-6 players each con-
trol NATO divisions. The map is a green baize
cloth covered in 185 large hexagonals. Each
hex has a number on it to make the job of
computer input easier. The object is for the
participants to help each other to stop a War-
saw Pact invasion of Western Europe. The
computer plays the Soviet Union and also
prints out combat results and news reports.
The great advantage of having a computer is
to work out the intricate mathematics of mod-
ern combat without recourse to charts, tables
and dice rolling. Also the enemy only dis-
closes the whereabouts of its forces as they
are ‘found’ by the NATO players.

Soviet silicon chip

This makes for a far more realistic game as
the table display doesn’t necessarily give the
complete picture. Furthermore, all the
players distrust the computer and so, by
making the machine their enemy, they
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genuinely tend to fight the Soviet silicon chip.
| have of course programmed it to make life
pretty hard for the players involved and if the
tide of red blocks reaches, say, Amsterdam,
tempers fly. The point is that unless they work
together there is very little hope of their win-
ning. “Why didn't you support me?” is a
favourite cry. As Armageddon approaches,
you soon discover who your friends are.

One player — who is a military man in real
life — once sacrificed the entire Belgian army
to safeguard the Northern flank. “I'm only
looking after my own interests” he remarked.
| like to think that some of my simulations
have no bearing on real life, but I'm not sure.
It's easier to contemplate the destruction of
half of Europe over a bottle of wine!

Devising your own simulations
As | have said repeatedly in this article,
games are about people. And people don't
always trust or even like computers. Think of
your game or simulation FIRST. Don't even
begin to program until the game makes
sense as an interactive exercise. Once you
know what the basic rules are and the object
of the game (e.g. is it to make more money
than anyone else or does the winner simply
have to survive?), then you will know what the
role of the computer is. Make the rules
SIMPLE. If it takes half an hour to explain to
everyone what they're supposed to do, they'll
lose interest. Lastly, always remember that
people are fallible and will therefore make
input typing errors (build in a number of fail-
safe checks) and — no matter what they say —
a surprising number of people will try to
cheat. | use a second array of strings tied to
each player's name that contains a password
only known to that player so it's not possible
to input someone else’'s moves!

Socialists v. Thatcherites
On a less military but even more acrimonious
note, there's a game of politics. The board in
this case is a line of squares up and down
which you move to show your political lean-
ings. If you're over to the left you're a socialist
and to the right you're a Thatcherite. Oppo-
site each square are parliamentary con-
stituencies which broadly respond to the
political placing of your marker. The objectis
to win the election by trying to please as
many constituencies as you can. The compu-
ter is the electorate and is informed of each
move by each player as they scurry across
the board. When election time arrives, the
micro becomes a sort of TV ‘election night
special’ with results and all voting figures
(complete with a flashing CHANGE sign
when an MP is displaced). Players may join
each others’ parties or set up their own party
or do nothing and have a drink.

This game — which we have now played
many times, and is the most successful of the
lot — is definitely NOT for the faint hearted. |

SERIOUS

did at one time let players choose real parties
and express genuine political views. This led
to two broken glasses and several people
leaving ‘rather early’. | now play with each
player posing as an animal. We have brass
horses, owls, dogs and others, and although
some players still react in an animal fashion
(1, Ifind that the game becomes more enjoy-
able when they don'’t have to put over real
political views. If times get tough, you can
always point out that they were bound to lose
with a rabbit as Prime Minister!

Professional interest
No one likes to lose, however, and the most
common losers tend to be those with some
professional interest in the subject being
played. Inevitably in this game it is the quiet
man from the bank or the drama secretary
who will win. The politician guest won't get a
chance. Inaway it's like the guests’ antipathy
towards me —the games organiser. In a politi-
cal game, they get distrustful of real political
experts and freeze them out of the action.
Could there be a lesson there that non-pro-
fessionals make the best politicians?

| don't know but, from the number of times
we've played the game, | offer the following
pointers for success:

1. The party that splits up always comes off
worst.

2. The party that steers for the middle ground
between hard left and far right will always win
if given enough momentum (SDP please
note).

3. If in doubt do nothing. The electorate dis-
trusts political fidgeting about.

We did have a local politician once who
succeeded in doing very well. | then disco-
vered he'd been bribing fellow contestants to
vote for him. His animal was a lizard ... he was
rather embarrassed about it all and retired to
drink his coffee in peace!

Radio stations
The worst occasion of professional inep-
titude occurred during a game of
‘Radiomania’. In this game 10-12 players
form their own radio stations and attempt to
capture the largest audience. The computer
asks them for their operational budgets, their
media programme policy, the station’s loca-
tion and their ‘star’ presenters on the air
(that's if you have enough money to have
David Frost present your breakfast show!)
When everyone has told the computer what
they want, the machine prints out how many
people would be listening to you. Surprise,
surprise ... out of a room full of media and
broadcasting people, the only two clear win-
ners were a literary agent and a housewife.
“Computer error,” | shouted and hastily did
a bit of re-programming. But then they both

immediately repeated their success and
completely wiped the board.

I’'m therefore rapidly coming to the conclu-
sion that in order to be good at something, it's
better to know nothing about it at all. Tomor-
row | shall burn all my computer textbooks
and microprocessor manuals. That way |
shall become a truly excellent computer
programmer.

Of course it's only a game, but .....

How to write the program
Before you do anything else, think out your
game. Let's take a simplified example: im-
agine 4-6 players posing as rival companies
supplying and selling energy to the U.K. The:
object, say, is to build and develop energy
“factories” and make more money than any-
one else. Once you've worked out all the
rules and how the game will be played, then
start to program. | always start by defining
what | want out of the machine first. Let's say
that energy will be measured in Kilowatt/
hours. Each player will need the following
variables: his name, a fail-safe code, the
amount of money he has, and the total
amount of energy in KWH he is producing.
Each “factory” will need the following vari-
ables: who owns it, where it is, what sort of
plant it is (wind, water, tide, solar, nuclear,
etc.), it's stage of development, its efficiency
(% KWH/potential KWH), its cost, its potential
for maximum KWH, its life time in years, etc...
Write all these down and then make a sepa-
rate list of outside factors which may affect
any of these variables. For example, weather,
rising costs, National energy requirements
over the next ten years and many more. Now
comes the fun part .... start at the end and
work backwards.

* Who has won? The player with the most

money.

* Who has the most money? The player

who produces the cheapest energy in

sufficient quantities.

* How much energy is each player pro-

ducing? Each factory: Efficiency x Poten-

tial/Adverse weather (if applicable) etc.

* How much is this energy costing each

player? Running costs plus development

costs (if in remote place), cost of connec-

tion to the grid.

* What affects running costs? And so on.

* What types of energy cost more to de-

velop? How long does it take to develop?

All the facts you will need are available in
your local reference library. | spend hours
there before even sitting at the PET. “If in
doubt, leave it out” is a good rule. Simplicity
and moderate accuracy are vastly preferable
to complexity and total un-playability. Not
even the highly complex Treasury computer
can apparently solve the country’s financial
problems, so what chance have you got on a
micro?
Have fun doing it. If you get a buzz out of it,

then the chances are your guests will too!

GAME

S

MicroComputer Printout March 1982

31




TOMMY'S TIPS

Scrolling down

| have had an interesting tip from Adam Gawne-Cain of
Oxford. He has found a way to make the screen of a 3000
series PET scroll downwards. | am sure that all 40-column
PET users are familiar with the fact that when you use the
INSERT key to extend a program line over 40 characters
when editing, the lower part of the screen scrolls down a

line to make room for the new, longer line. Adam’s program

makes use of this in an original way.

1000 S$=CHR$(148)+CHR$(19)+CHR$(19) : REM HOME
+ TWO INSERTS

1010 PRINT CHR$(148): TAB(38);CHR$(160):PRINTS$
1020 POKE 225,128 : GOTO1010

Line 1010 prints a ‘shifted space’ character near the end of
the top line of the screen, which should be blank for the best
effect. The string S$ contains a 'HOME'’ character and two
INSERTS, which, when printed, push the shifted-space onto
the next line, so BASIC makes the top line 80 characters
long, and pushes the rest of the screen down one line. Line
1020 resets the top line to 40 characters.

FOR Fixation

One problem | quite often see when reading programs
written by beginners is a fixation with the FOR-loop. Some
programmers seem to be extremely anxious to use the
FOR-loop at every possible opportunity. For example,
suppose | want to print a string, A$, and then underline it
with a row of asterisks. This is how it should NOT be done:

100 PRINT A$

110 FOR I=1 TO LEN(A$)
120 PRINT “*”

130 NEXT

A much more efficient method is this:

1 00 B$: e )

110 PRINT A$
120 PRINT LEFT$(A$,LEN(AS$))

Line 120 will select the right number of asterisks from the
string B$, depending on the length of A$. You should be
careful that B$ is long enough to cope with the longest
possible string in A$.

This technique of printing part of a string of characters
using LEFT$ can be used in a great many ways. You can
position the cursor on a particular line by setting up a string
A$ consisting of a HOME character and 24 cursor down
characters. To move the cursor to line 15, just print
LEFT$(A$,15). Similarly, if you have a string of 80 spaces
called SP$, this finds many uses when printing data, for
‘padding’ strings to separate columns, say or to blank out a
message on the screen. Have a look at your latest program
and see if you can make it a little bit faster by using this
technique.

32

From whence called...
Dear Tommy,
| have an Apple and have been furiously beavering away
trying to learn some advanced programming techniques.
One tip | would love to have is this. | have a program
containing a subroutine which is called from several points
in the program. s there any way | can find out the line which
called the subroutine?

J. Gregory

The best way to do this is to have a variable, say LN, which
holds the line number, and set this variable each time you
call the subroutine:

100 LN=100 : GOSUB 1000
200 LN=200 : GOSUB 1000
300 END

1000 PRINT LN

1010 RETURN

You could write an assembler routine to PEEK at the stack,
where the line number is held, but it really is not worth the
effort.

An imperfect match
Dear Tommy,
| notice that some sophisticated business programs allow
you to do special types of string matching, such that JO?ES
will find JONES and JOKES but not JIBES. | would like to
incorporate this into one of my programs but | have no idea
where to start. Can you help me in this please?

P. Davenport

Try this subroutine, which compares two strings, A$ and B$
The variable M is set to one if a match is found, otherwise it
is set to zero:

1000 IF LEN(A$)<>LEN(B$) THEN M=0: RETURN
1010 IF A$ = B$ THEN M=1 :RETURN

1020 FOR I=1TO LEN (A$)

1030 X$=MID$(A$,1,1) : Y$=MID$(B$,!,1)

1040 IF X$=Y$ THEN 1070

1050 IF X$="?" OR Y$="?" THEN 1070

1060 M=0 : RETURN

1070 NEXT : M=1 : RETURN

BASIC Restoration

Dear Tommy,

| do not really understand the need for the RESTORE

statement when using DATA in a BASIC program. Also, is it

possible to have several sets of DATA statements in a

program and select which one applies at the start of a run?
R. Clarke

| must admit the RESTORE facility is not one | tend to use
very much! The idea is that you can read all the DATA
statements somewhere in your program, and then after
using RESTORE you can read them all again. However,
what | tend to do with DATA is to read it all into an array at
the start of my program run, and then | can read it as many
times as | want, forwards or backwards, or taking every '
third element as | please. As for ‘selecting’ DATA
statements, this would in fact be one way of doing it. Say
you have 4 sets of data, each set consisting of 10 elements.
You could read the data into a 2-dimensional array, and by
selecting one of the 4 rows of the array, select your data:

10 DIM A(4,10)

20FOR I=1TO 4 : FOR J=1TO 10
30 READ A(l,J)

40 NEXT : NEXT

100 INPUT “SELECT DATA SET”;DS
110 FOR I=1T0O 10

120 PRINT A(DS, )

130 NEXT

This method has the advantage of flexibility in that if DS is
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calculated by the program somewhere, because of a bug it
may be incorrect. However, you can always change the
value of DS as a direct statement as part of your debugging
without restarting the program. Another way of selecting a
set of data is to do some dummy READs to skip over
unwanted data until you come to some you want:

10 INPUT “SELECT DATA SET”";DS

20 FOR I1=1TO 10*(DS—1) : REM SKIP UNWANTED DATA
30 READ A

40 NEXT

100 FOR I=1 TO 10 : REM PRINT WANTED DATA

110 READ A : PRINT A

120 NEXT

" slower than floating point variables. The good news relates to

Underlinings
Dear Tommy,
| am experimenting with a daisywheel printer on my PET
3032, but | am having difficulty with the underline character,
CHR$(95), which always prints a line below where | want it.
Is there a way of underlining text without having to invest in
a word processor?

V. Hill

The problem here is that normally, when you print a line, the
PET sends a carriage return and line feed to the printer,
which feeds it onto the next line. You will need to consult
your printer manual for a control character which will
perform a carriage return without advancing the paper.
CHR$(13) is the standard, provided your printer does not
have ‘Automatic Line Feed’, which always performs a line
feed after a carriage return. Assuming that CHR$(13) will do
the trick, then when you want to print a line containing some
underlined characters, instead of, say:

PRINT#4,PL$
we use:
PRINT#PL$;CHR$(13);

exactly as you do for printing to a disk file. The trailing
semicolon means that the PET does not send its normal
carriage return and line feed, only the carriage return we are
forcing with the CHR$(13). After printing this line, the print
head is at the start of the same line. You can now print the
required number of spaces and underlines to achieve the
effect you want.

This method is also useful for ‘overprinting’, printing
one character over another to get some special effect, or
printing a word twice to make it stand out, if your printer
cannot do this automatically.

Integer con
Dear Tommy,
| have heard it said that integer variables in Applesoft are a
‘con’, because they are treated as floating point. Is this true,
and if so what is the point? | always use integer variables
wherever possible to try to save space, but it seems that |
may be wasting my time!

G.M. Burns

| am afraid that you are right. The same is also true of the
PET, and VIC, which also have a ‘cut-price’ Microsoft
BASIC, but not some larger machines using a more
expensive Microsoft BASIC. When an Apple uses an integer
variable, it reserves five bytes in the variable table after the

variable name, as for a floating point variable,
but three of these are not used. When Applesoft
evaluates an expression containing integer variables;
it first of all converts them to floating point. This is

because the rules for evaluating an expression containing
both integer and floating point values get very complicated.
To cut a long story short, integer variables take up one byte
extra every time they are used (the ‘%’ sign), and are actually

integer arrays. Each element of an integer array only takes
up two bytes, so you can save memory (if not time) by
making larger arrays integer whenever possible.

Loopy loop

Dear Tommy,

After spending a long time trying to find a bug in my latest
program, | eventually tracked it down to a FOR-loop which
began:

FORI=1TON

When N=0, the FOR-loop still executes! Is this a bug in
BASIC, and if so, is there a way round it?
D. Stimple

This problem is not really a bug, more a limitation of the
particular BASIC you are using. Your BASIC only compares
I and N when it reaches the corresponding NEXT statement,
so whatever value N is the FOR-loop is always executed at
least one. The only way round this is to test for N<1 before
your FOR-loop:

10 IF N<1 THEN 100
20FORI=1TON

80 NEXT
100 ..

Infailible memory
Dear Tommy,
With the current popularity of the VIC and ZX81, the
computer mags are full of adverts for add-on goodies.
Among these are memory units, which are described as
either ‘static’ or ‘dynamic’ RAM. Is a static RAM one which
does not lose its contents when the machine is turned off,
and if so, can they be added to other machines, such as the
PET or Apple?

P. Hurst

No such luck! A memory which keeps its contents is
described as ‘non-volatile’; most RAM is most definitely
volatile, as those readers with small children are probably
aware: What does this plug do, Daddy? (Reply censored —
Ed). The only way to get non-volatile RAM is to arrange for
the RAM chips to take their power supply from a battery
which is permanently connected, rather than the normal
computer power supply. This is used in the Apple’s “CPS
Multifunction Card” which, amongst other things, maintains
the current date and time, even when the Apple is turned
off. But on to your question about static and dynamic RAM.
These terms refer to the actual circuitry inside the chip,
which is much too complicated to go into here. All the
important differences can be summarised in a little table:

STATIC DYNAMIC
Low Number of bits on a given area High
High Power consumption ‘ Low
Fast Access Time Slow p

MicroComputer Printout March 1982 , 33



Keep it safe in a handsome
MicroComputer Printout
Binder. Made in smart
brown simulation
leather with the
name gold blocked
on the spine, each
binder holds a whole
volume of MicroComputer
Printout - that’s 12 issues.
The cost - just £3.95 inclusive
of U.K. postage.

DON’T LOSE THIS ISSUE!

e o
MILTECH COMPUTING

Sirius 1 Dealer

Contact for details of the
16-bit micro of the decade

=ACT

= SIIus 1

Tel: Andover 53572

39 The Elms, Andover, Hants/

\_

ADD FULL COLOUR, TELETEXT, PRESTEL
AND VIEWDATA TO YOUR MICRO

* FULL COLOUR GRAPHICS * FULL COLOUR

GRAPHICS
> TELETEXT +
* PRESTEL

“ PRESTEL -1
*TELETEXT

only £299 inclusive add £3.50 p&p

LION COMBINED PRESTEL TELETEXT
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The Lion combined Prestel Teletext Viewdata Adaptor for
Microcomputers MXV05 combines both Teletext and Prestel in
one adaptor specifically for most popular microcomputers fitted
with an RS232 interface. The unit is extremely versatile and based
on our successful AXVO03 television add-on adaptor less the infra
red remote control, but with a bi-directional interface RS232.
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LION VIEWDATA TV, 18 HARCOURT TERRACE, LONDON S.W.10
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TOMMY'S TIPS

« One drawback of dynamic RAM is that it needs a little extra
circuitry to ‘refresh’ itself, otherwise it starts to forget things. A
bit like the Editor, except that he forgets things after he has
been ‘refreshed’!

Flag day

Dear Tommy,

Could you please explain what a ‘flag’ is?
M. A. Ramsden

A flag is just a very simple kind of variable, which does not
have arange of values: 1,2,3,4, etc., but only two values:
YES and NO. It is normally used to pass information
between programs, or between a peripheral and a
program. For example, a printer connected to a computer
may operate several flags inside the computer, such as
BUSY, OUT OF PAPER and so on. When the computer
sends a character to the printer, it will have to wait until the
printer has printed it, printers being slow compared with a
computer. To do this, the printer sets the BUSY flag until it is
ready for another character. The computer can keep
looking at the BUSY flag until it sees that the printer is ready
for another character. If you watch athletics on the TV, you
will see exactly the same system used by the officials in the
relay races. The officials at the far side of the track are too
far away to shout to the starter, so they wave a flag at him
when all their athletes are ready. When all the flags are up
the race can start.

Saucy object code

Dear Tommy,
| thought that the terms source and object code only

applied to assembler, but now | see them being used

referring to BASIC programs. Can you explain this please?
S. Mooney

These terms are not only applied to assembly language, but
also to any compiled language such as PASCAL or
FORTRAN. With the recent growth of BASIC compilers, the
terms source code, meaning the original text keyed in by
the programmer, and object code, which is produced by
the assembler or compiler and actually executed by the
processor, will be cropping up more and more often.

We apologise for delays...
Dear Tommy,
| have seen a business program that advised you of the
likely time involved in a major processing task such as a
sort. How can the computer know in advance how long a
calculation will take?

F. R T Ray

The computer cannot, but the programmer does (or should
anyway!) The time taken for a sort, or an operation involving
copying a number of records from one disk drive to another
can be calculated fairly easily, so it is a simple task, if N
records are involved, to write a line which says:

10 PRINT “THIS COPY WILL TAKE ”;N/200";"MINUTES
APPROX”
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CARING FOR YO

Far too many problems with microcomputer systems —
particularly in business applications — arise because the
computer has not been properly cared for. The wrong en-
vironment or lax operating procedures can play havoc with
sensitive devices like floppy disks. Now a new book has
been published by microcomputer guru Dr. Rodnay Zaks
called “Don’t — or How to Care for your Computer”
(SYBEX).

The contents cover subjects ranging from Security
and Documentation to Printers. While the chapters on
Hard Disks and The Computer Room are of more rele-
vance to the minicomputer user, we can well recommend
most of the procedures as being suitable for the business
microcomputer user.

Here we have published several extracts from the
book which you would do well to have pinned up on the
wall by your computer.....

Reprinted by Permission Berkeley, CA 94710
Copyright © 1981 by SYBEX, INC. Distributed in the U.K. by
2344 Sixth Street, The Computer Bookshop, Birmingham
° ° ENVIRONMENT
Handllng DlSketteS Diskettes must be used in a proper environment. Here are the main
enemies of your diskette:
Once you understand the nature of your diskette and are aware of the ® temperature extremes
main dangers, proper diskette handling is quite simple. Most importantly,
you must respect the physical and magnetic integrity of your diskette. ® dust

Remember the four main characteristics of a diskette: 3
e liquids and vapors
e |tis fragile.
® electromagentic interference.

® The data is recorded on a magnetic surface, which is sensitive to elec- )
tromagnetic fields. Let us examine each of these constraints in turn.

® The magnetic surface is exposed to the environment through the open-
ings in the jacket.

® There is only one correct way to insert a diskette.
Let us examine the rules resulting from these characteristics:

® Respect the physical integrity of a diskette.

® Don't bend or fold a diskette.

Vapors

Avoid placing solvents close to diskettes as chemical fumes may affect
the magnetic coating of a diskette. Dangerous fumes encountered in office
environments include fluids for duplicating machines, nail polish, and some
adhesives.
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Electrical and Electromagnetic Interference

Electromagnetic interference (EMI) is the name given to electromagnetic
radiations that interfere with recorded data. Data can be destroyed or even
wiped out entirely if a strong electromagnetic field or electrostatic field is
applied to a diskette. Strong electromagnetic radiations are emitted by
transformers and coils. A diskette should never be placed in close proximity
to a magentic coil (such as those used in telephones) or a degaussing coil
(such as those around a color television tube).

Power Supply

DON’T Let Them Lie Around

When not in use, a diskette should be stored in a protective envieope and
preferably filed away. Leaving a diskette lying flat and unprotected on the
top of your computer is an open invitation to disaster. Dust will accumulate
on the diskette. Usually, no immediate effect will occur as the dust particles
will be captured by the inner lining of the diskette. However, once more dust
has accumulated, or pressure is applied to the lining of the disk jacket, one
or more specks of dust will scratch the disk surface and damage data. Later
on, when the data is used, because it is damaged, it will cause erratic sys-
tem behavior and there will be no ealsy explanation for this behavior. Again,
this is the time bomb effect

Brownouts. In some areas of the country, “brownouts” are common
during period of heavy electrical use. During a brownout, the power com-
pany deliberately reduces the line voltage to avoid an overload situation.
When this occurs, the voltage may drop by 8% (or even more). This drop will
cause a computer failure. When brownouts are a problem, power condition-
ers must be used to restore sufficient voltage.

Short-lived brownouts can also be caused by switching on a powerful de-
vice that is connected to the same power line as your computer. This may
occur within the computer room itself (for example, when a coffee pot is
turned on), within the building itself (for example, when a vacuum clearn is
turned on), or sometimes because a large machine is turned on in a nearby
building connected to the same power line. The flickering of the lights in the
computer room is an obvious indication that a short duration brownout has
occurred. Even a short-lived brownout will cause a computer malfunction.

e
L,
3

RS

Static. Interference with proper computer operation may also be
caused by static electricity. Static electricity will disrupt the operation of any
electronic component. On a dry day, 10 steps on a nylon rug can build up
from 10,000 to 20,000 volts of static electricity in the body. By simply rising
from a chair insulated from the floor (rubber casters), you can generate
10,000 volts. If you build up the voltage and point a finger at a component or
a board you may “french fry” the component, i.e., cause its immediate de-
struction with a static electricity discharge. Touching a key on the
keyboard, the frame or any peripheral of the computer, will cause a suffi-
cient discharge to disrupt the computer's operation or even damage the
computer permanently. Static electrcity is a serious danger for any compu-
ter installation and should be carefully avoided.

We have examined all common electrical and environmental problems
along with recommended procedures and precautions. We will now review
the equipment available to correct these problems.
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When everyone offers you the

‘perfectbusiness computer,
how do you decide which is right?

Fnclll. The Sharp
« PC3201
is a sophisticated
business computer.
Fn( « ThePC3201

=« iSquite
suprisingly simple to use.
We'd guess that almost any
member of your staff could
be using it,and in no time

atall.
Fnc « Sharp
« Offera
large range of soft-
ware packages
Created by experts,
like Microproducts (¢
Software Ltd.,
Holland Automation,
Padmede Computer
Services,Omega Systems™
and many more. CP/M’is
also available which
further expands this range.
FH(T. This compre-
« hensive soft-
ware range means that
whatever your business,
Accountancy or Agriculture,
Baking or Building, Catering
or Civil Engineering,
Dentistry or Design, you
can have a program, which
will suit your requirements,
such as book-keeping,
stock control, invoicing,

\ S
.
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payroll, wordprocessing

and so on.
Fnc = ThePC3201
= iSavailable
at a very realistic price
when you consider its
advantages and the speed
with which it can provide
the vital information you
need to succeed in the
competitive'80s.
Fnclll Sharpis the
« Japanese
—, company with the
4| history of techno-
AL logical innovation

——

_ | stretching back

‘ Y/ OVer seventy years.
RN\ Every Sharp product
W has quality, reliability and
value-for-money built in.
Fnc « You could take
= Yyour first step
to greater efficiency in
your business by clipping
this coupon, today, and
getting a complete package
of free information.

*CP/Mis a trade mark of Digital Research Ltd.
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Sharp Electronics (UK) Ltd.,
Computer Division, Sharp House, Thorp Road, Newton Heath,
Manchester M10 9BE
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| company
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| Tvee OF BUSINESS

T i ~ TELEPHONE
ﬂSharp Electronics (UK) Ltd., Computer Division, Sharp House, Thorp Road, Newton Heath, Manchester M10 9BE |
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CARING FOR YOUR COMPUTER

Security

The Computer Room

Securing information within and around a computer system can be ac-
complished by various means: psychological, legal, physical, organisa-
tional, and computerised (i.e., programmed). Some common methods will
be reviewed here.

Programs and data must be secured against accidental damage and un-
authorised access or copying. Preventing damage to a program or to data
can be accomplished by following proper procedures. In particular, it can
be accomplished by backing-up every new program received and by

creating backup copies of new data. Physical protection of storage media
such as disks and tapes is accomplished by storing them in an appropriate
manner, as explained in previous chapters. Securing programs and data
against unauthorized access is a more difficult task, but it can be achieved.
In most cases, it can be done by erecting a variety of barriers.

When additional security is required, it is possible to use a program that
records the time at which the computer is being used and the (alleged)
name of the user.

Sophisticated operating systems and file management programs also
allow users to protect their files selectively by making them read-only,
executable-only, or even totally inaccessible except to the owner of the file.
These features cannot be added by the user. They are part of the file sys-
tem, i.e., generally part of the operating system.

Routing The Cables

If certain items of equipment, such as the printer or the CRT terminal, are
located away from the main computer, remember that the interconnection
cables must be routed through secure and safe paths. Whenever this can
be prevented, cables should not be left to lie on the floor. In an office envi-
ronment, it is usually easiest to route long interconnection cables through
the ceiling whenever space exists between soundproofing tiles and the ac-
tual masonry of the building. When such a procedure is used, the electri-
cian should be told to avoid routing the cables next to power lines, light fix-
tures, powerful coils or transformers. In particular, interconnect cables
should not be routed close to fluorescent fixtures.

Dust and Liquids
Don't let dust or liquids come in contact with the computer equipment. It
is best to disallow all liquids from the computer room. In addition, if a hard
disk or atape drive is used, it is best to disallow all smoking within the com-
puter room. Sustained smoking in close proximity to a disk or tape drive will
contaminate it. However, the likelihood of damage to a diskette is less than
to a hard disk or tape.
Consider the following measures in order to keep dust out of the compu-
ter room:
® Seal all windows.

® Reduce traffic through the room.
@ Keep coat racks outside the room.

® Don't allow your janitorial service to enter the computer room. Use a
special lock.
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every day.

EMORANDA, although writ-
J ten for a PET, is a personal
diary program that is easily

adaptable for use on most micros. Care
has been taken to use only standard fea-
tures and to eschew any that might
cause conversion problems. Naturally,
this has led to a compromise between
the sophistication of the program and its
convertability. With the suggestions for
adding your own enhancements to the
program, | hope that the end result will
prove of use to a wide variety of micro
owners.

By Bob Chappell

While aiming for simplicity, it was consi-
dered necessary to omit the use of data files
since the way these are implemented varies
considerably from micro to micro. Informa-
tion vital to the program has therefore been
stored in embedded DATA statements and
read into arrays at the start of the program.
This means that the user will need to insert his
or her own personal data in these statements
and will need to take a fresh copy of the prog-
ram whenever any of these statements are
changed.

Birthdays & holidays

The personal information consists of three
elements: the event (or memo) itself; the
category type; and the date. The memo can
consist of any characters and length, subject
only to the limitations of your own micro. The
category type consists of a single letter,
being the initial letter of the categories you
have set up. For example, B for birthdays, H
for holidays, etc. It was felt that users would
find this method far easier to use than having
to remember the meanings of specific
numeric codes. The only constraints are that
the category letter should be unique, that H is
not used since it is utilised within the program
to deal with the special Holiday category and
that there is enough room in the array to hold
them.

The program has been set to hold 50

When was my meeting with Mike? Will | be back from
holiday before the board meeting? How many more
squash games before Christmas? Use your computer
with our diary program to answer questions like these

category names and 100 events, dates and
categories. To use all 50 categories would
mean using two-letter category types so it
would probably be better to reduce the size
of this array to something like 20 initially. All of
the personal data array sizes can be
changed without affecting any other part of
the program since it recognises the limits of a
set of data by reaching an asterisk (or any
other unigue character you wish to use) in the
relevant DATA statements.

Category names are stored in the DATA
statements starting at line 1130 and the end
of this data is signified by an asterisk. The
personal information is stored starting at lines
1150 and is in the format:

Memo, Category Letter, Start Date, Finish Date

The Start Date and Finish Date must be in
the format DDMM where DD is the day
number and MM the month number. Leading
zero may be omitted from the day number but
must be present in the month number, e.g.
8th June must be entered at 0806 or 806. The
Finish Date is never entered except for the
Holiday category where it is identified within
the program by the presence of H as the
category letter. Thus, a holiday entry might
appear as MADRID,H,107,3107 while, say, a
birthday entry might appear as BEN,B,1210.
Again, the end of these memoranda is sig-
nified by an asterisk.

DATA statements
The program commences by reading the in-
formation in the DATA statements into the ap-
propriate arrays. The dates are converted
into the total number of days from 1 January
while the data is being read and stored, this
method of holding the date information mak-
ing searching simpler. The categories are
then listed on the screen and the user invited
to select one. In addition to the categories
created by the user, the program generates
two extra ones. The first of these allows the
user to search on all categories at one pass.
For instance, what memoranda are recorded
for 1st June to 10th June, regardless of
category?

The second extra category allows the user
to search for a particular piece of text, from a

TIEMORAN DA

single character to a string as long as your
micro will permit. If this option is selected, the
user has the choice of searching only the
leftmost portion (equivalent in length to the
length of the string specified) of each micro
or to search for the string of characters any-
where in each memoranda, e.g. both the
former and the latter would pick up the memo
GOLF AT 10.30 if GOLF was specified, but
the former would not pick up this memo if OLF
was specified since these are not the leading
leftmost characters of the memo. The search
for a string occurring anywhere in a memo is
likely to be slow if there are a very large
number of memos to be examined. A method
of speeding this up is given under the
Suggestions for Improvement.

Searches

If a single category is selected, the search
will only take place on that category (the
“string” and “all category” options search all
categories regardless). The user is then in-
vited to supply a start and finish date range
on which the search is to be limited. These
are entered as day and month, and leading
zeros are not necessary. Invalid dates are
picked up and an error message displayed.
If the memoranda cover a leap year than the
28 in line 1090 will need to be changed to 29.
The program assumes all dates to be within
the same year. If a single day is to be
searched, the start and finish entries will be
the same.

The program then uses this information
(type of search and data range) to select all
memoranda meeting these criteria. Only a
few of the records meeting the criteria are
displayed at a time, to prevent any scrolling
up of the screen. The user indicates when the
search is to continue. If no matches are
made, the program displays an appropriate
message. In either event, a message indicat-
ing that the search is complete is given and
the user, at his indication returned to the
menu.

The Holiday category is slightly different
from the others. Since a holiday is likely to
take place on more than a single day, the
user, when inserting his data, can enter a
finish date after the start date in the DATA
statement. The program automatically rec-
ognises and handles this extra information by
the H category. When a holiday memo is dis-
played, both start and finish dates are shown.
Thus the user is saved from having to make
14 separate entries for a fortnight's holiday
entry!

Whether a single category or special op-
tion, or single or range date is shown, the
headings and displays are automatically ad-
justed to reflect this.
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Absent mindedness

Although the program is liberally sprinkled
with REM statements, these can safely be
omitted as they are not referenced within the
program. The Memoranda program, even
without the improvements suggested, can be
a valuable aid, particularly to those of us who
suffer from recurrent absent-mindedness.
The main snag is that we still have to re-
member to run the program regularly!

Suggestions for improvement

1. To speed up searching of large amounts of
data, particularly if the string search is to be
used, the data could be sorted into date
order at the start of the run and the start point
found quickly, possibly by means of a “binary
chop” routine. Equally, the search would
finish immediately a record was found whose
date was greater than the specified range.

2. The addition of files would make the prog-
ram more useful. The user could then insert,
delete and amend more conveniently. The
old file would be read in at the start and a new
file written at the end if changes had been
made. For this purpose, disk files would be
far more efficient (not to say faster and more
reliable) than tape based files.

3. If disk files were used, there might be some
advantage in accessing the file as it was
needed rather than reading the whole file into
memory. Data held in memory is faster to ac-
cess but limits the amount of data available,
simply because one is constrained by the
limitations in memory size.

4. The program could be extended to cover
more than one year and a facility added to
delete old items and carry over fixed ones to
the following year, e.g. birthdays and an-
niversaries.

5. On large files, a facility to abandon the
search after a certain number of ‘hits’ had
been made might be useful. With the sorting
facility above, the data would always be pre-
sented in date order making this possibility
more helpful.

6. A calendar facility could be added so that
the program would also automatically tell you
the name of the day of the week referenced. If
it could also print out the whole calendar for
any year, you would save quite a bit on
Christmas presents, given you had a printer!

Program Outline

Lines Description
50-150  Presentthe categories onthe

170-240

\N\» 260-310

330-630

650-700
720-740

760-810
830-850

870-890

910-950
970-1080

1090
1100-1110

1120-end

1c
20
30 o
40 a
50
60
70 o
30

9C

103
A1)
120
130
143
150
16)
170
182
19%
200
21)
220
233
240

screen and obtain selection.

If selected, obtain the string
search criteria.

Obtain the date range (this is
then converted into days).
Search for and display matches

Subroutines

Heading routine —headings are
displayed at each new screen.
Await a key press before con-
tinuing.
Date validation.
Convert day and month to total
days.
Convert total days to day and
month.
Error messages and delay loop
Initialise and read data into
arrays, converting dates to
days.
Data for number of days in
each month.
Data giving names of the
months.
Category names data termina-
ted by an asterisk, followed by
Memoranda data (in the format
Memo, category letter, date(s))
—thisis also terminated by an
asterisk.
The user should substitute his
owndatahere. Aslongasall
the category names come first
(plus an asterisk) and the
memoranda data follows the
above format, category names
and memoranda datacanbein
any order within themselves.
The special category for holi-
days is recognised within the
programonly by the category
letter. The user must therefore
have this category starting with

rem memoranda bob chappell b.1.52*%
dimdm(12),m¥(12),cl$(50),e3(15°),¢3(100),td(135,2)

rint”"";tab(12);"memoranda"
osub97

rem menuUxtxikkkkhkhkkkhkkkkk Ak kk kA kk k&
x$="":print"";tab(12);"memoranca"

rinthd$

forj=1totc:print:zprintj;cli(j):next

print:printtc+1;"all categories”
orint:printtc+2;"search for a piece of text
print:printhd$:print:input”please type the sppropriate number';n$

n=int (val(n$))

ifn<lorn>tc+2thencosub91i:qotes2
z=0:ifn=tc+1thenz=1:g0t0267

itn<>tc+2thenx$=lefts (cl¥(n),1):
rem strincg search selectedxxxxxxxx
2=2:print"":print:print:print”olease enter the string of characters
print:print”for which you wish to search”:orinthd¥:print:inputtx$:print

L=len(tx¥)

printhd$:print:print”will these characters appear anywhere"
print:print”in the text or only
record (please type & or b)";w®

print:input”a
ifws="3"thenz=3:00t026C

7fw$<>"b"thengosub?3l:aoto2 il

» 79

oo

an Hin the category name or
amend the references to “H”
within the program to tie up with
another category name, e.g. the
category might be called Vaca-
tions and the category type
would then by V. The user does
not have to have this category
and could delete all references
tothe second elementof array TD.

The only special PET facility used is the
reversed heart which is the character for
Clear Screen.

Arrays
DM —number of days per month.
M$ —names of the months.
CL$ —namesofthe categories.
E$ —the memoranda (events).
C$ —category type per memo.
TD —memo date expressed as ddmmi
(day and month).
Element 1 contains the start date,
element 2 the finish date (element 2
only used for the Holiday category). .
These dates are converted at the
start of the program from the ddmm
format to total number of days from
1stJanuary.
Major Variables
TC —total number of categories
TE —total number of events
(memoranda).
SD —start date expressed as total days
from 1 Jan.
FD —finish date expressed as total days
from 1 Jan.
Z — = 0ifonly one category selected.

= 1ifall categories selected.

= 2if string search on leftmost part
of memo selected

= 3if string search on whole memo
selected.

aotozbs

at the becinning of"
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What are PEEK and POKE and how do you use them on the ZX81? Tim Hartnell
unravels two more of the computer world’s mysteries with the aid of a draughts

program and some Space Invaders.

7
v

%

While many aspects of BASIC are relatively easy to grasp,
PEEK and POKE can prove harder to understand. This
article will, hopefully, remove a little of the fog surrounding
the two words.

There are two ways PEEK and POKE are often used on
the ZX81 — to store (and retrieve) information, and to put
things on the screen, or check to see what is on the screen
at a particular position.

I'd like you to imagine that the ‘brain’ of the ZX81 is the
sorting room of a post office.

There is a slot for every envelope that comes into the post
office, and each slot is marked with an address — a number
— which corresponds to the number on the envelope. You
can look inside (PEEK into) an envelope, if you know where
to find it by knowing its address, or you can put something
(POKE it) into an envelope.

That is, when you want to look at what is in a particular
envelope, or the contents of the envelope at a specific
address, you PEEK into it; and you POKE into the envelope
when you want to put something at that address. This may
still seem foggy, but bear with me, try out the examples, and
it should become clearer.

Every part of a program you type into your ZX81 is
stored at a specific address. In the following program, for
example, the question mark after the word REM in line 10 is
stored at the address 16514. The second question mark is
stored at address 16515 and the third question mark is
stored at address number 16516.

Enter the program now, and run it a number of times,
looking at line 10 each time the program LISTs.

10 REM
2@ LET
S8 LET
4@ LET
5@ LET
6@ POKE
70 POKE
8@ POKE
a@ LIST

l

oOmD.
e
B

(o] b NTNINTNT
~Fapaif]

(RND xS585+23

w e H{I Db
DDOZ++M

+ 1
P2

Amazing, isn't it? The computer POKEs (using lines 60
70 and 80) a series of three characters into the addresses
16514, 16515 and 16516. The address 16514 is always the
first address after.the word REM in the first line of a ZX81
program. The equivalent address on the ZX80 is 16427.
This can be used in practice by storing some

information in the REM statement, and later looking at it
using POKE. Type in, as a direct command, PRINT PEEK
16514, and you'll get the number of the character which is
first after the word REM in line 10. Enter, also as a direct
command, PRINT CHR$(PEEK 16514) and you'll get the
character which appears first after the word REM in the first
line of the program.

Draughts board

In this next program, DRAUGHTS, the board is stored in the
first REM statement. As the game progresses, the changed
board is POKEd into the first REM statement, and from this
(using the routine from line 425 to line 470) is then PRINTed
out, using the PEEKS of line 450. When the human player
moves, the move is POKEd into line 10 using the routine line
220 to 250, and then the board is reprinted using the routine
425 to 470. When the computer moves, its move is POKEd
into line 10 with the routine starting at line 400. The REM
statement, as you'll see if you interrupt the game while it is in
progress, changes after each move.

If you want to play a new game, the first REM statement
must be changed back to the starting positions of a game of
DRAUGHTS, so the routine at 5050 to 5070 PEEKS into the
second REM statement (item by item) and POKEs this into
line 10. As you'll see when you RUN this program, the whole
PEEK/POKE process is remarkably quick.

You move by entering the number of the line down the
side where your piece is, followed by the number across of
the square. You will then get the prompt TO? and then you
enter the number down and across of the square you wish
to move that piece: ‘o. If you capture a computer piece,
you'll be asked CAN YOU MOVE AGAIN? (that is, can you
make a further capture). If you cannot, simply hit NEWLINE.
If you can, hit any key and then NEWLINE.

You'll find this program plays pretty well at the
beginning but tends to fall away a bit at the end. You may
like to teach it to play a little better.

So, from this program, we can see that PEEK and
POKE are useful for storing and retrieving information.

They can also be used to get and put information in the
display file, which holds what will appear on the screen.
Enter and run the following little program, which makes a
character move randomly —more or less diagonally —on the
screen.

42
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REM z:ggﬁ‘ SH 7RI AR A
X34
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234567
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GDSUB Soea
GOTO 43@
LET R=PEEK B

LET S=PEEK (B+D Y22
LET T=PEEK (R+2«D{X}1]
RETURN

LET ZI=82

FOR B=168528 TOC 18887

28 (lX(B AND R=8511
{5=52 0OR S=12) RND

SGUTo 33D

1a@
112
isa

32
id@
1s@
15@
AND

GOTQ 432
POKE B+D (X} ,R
FOKE B.O
IF B+D(X) :18597 THEMN POKE R
i e
SLOuU e
RINT AT 6.3; Tl
EDR a=18517 TQ %aggm
PRINT CHR% (PEE 3
7 iﬁlka*me ({R+4) 2103 =A+4 TH
RINT TAB 8
NEXT A
ITNT
?? Z-1 THEN GOTD S5
GOTo 206
POKE B.13
COTO 43@
DIM Di{4)
LET Di1)=11
R=13} LET E}%j;:g
SN D41 =-11
J=186826 TO 18725
J-1i99,PEEK J
H
LF

i
= G 19
7 PRINT AT @.4;° =i 22
1@ INPUT H i 3@
15 PRINT AT &.&; i i@
2 POKE 15515+H,FEEP {Z+165162 =@
@ IF H<2® THEN POKE H+16516,1 aa
53PE
z24@ +13 @
25 G s@
3 =22 p S@
268 i1@@
a5R 11@
i2a
13@
S xPE
14@
278 INPUT A 15@
275 PRINT AT 17,8@;:"
28@ IF _A%<»"" THEMN GOTO 432 ‘ : :
285 FRST > s Lines 60 and 130 are the important ones, which show
2g@ GOTO 6@ - i
506 POKE Bro:D (X).R you‘how to use PEEK to flnd*out where to PQKE. That is, the
212 POKE B.® = routine (PEEK 16396 + 256*PEEK 16397) finds out where
D TET hnaarel the display file start address is, and the other part (33*A + B
349 IF B>18597 THEM &t + 1) counts along the screen to the place where you want to
Sl s AR go. Line 60 POKEs a character 151 into the screen, and line
33@ IE ééxég QND H=gi) DR,R=§2& 130 POKEs another character into the same spot. The
e Red o T i POKE position is then changed, and a new 151 is POKEd
3]P MEXT X

into place. This leaves an irregular trail of changing letters
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THE COMING
REVOLUTION
IN

Farmers are wellknown for
their conservative practices —
so what impact is the
microcomputer having on one
of Britain’s most productive
industries? Martin Hayman
dons wellington boots to find
out........
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Many agriculturalists — if not the more
traditional farmers — now refer to farming
as an industry. This is understandable in
the case of the so-called ‘concrete
farms’, characteristically pigs and
poultry, which are run under strictly
controlled environments indoors. But
what about the mixed general farm so
beloved of the city dweller? Whatever
happened to the shepherd with his flock,
his pipes, his heart full of love?

Decision making

Today'’s farmer in Britain is part of one of our
most efficient, productive and certainly
largest industrial sectors. The total turnover
in England and Wales is £8,000 million a
year. Today’s farmer is as likely to be a
hard-nosed businessman as anyone sitting
in an air-conditioned office. The fact that he
is wearing muddy boots does not diminish
his need for business planning aids, of
which the microcomputer is undoubtedly
one of the most important. Because of the
nature of his holding he is likelier to be able
to deploy a micro to good advantage.

It may well be his own property; even if it
is not, as a manager, his mistakes are likely
to be glaringly obvious where those of a
middle manager in a corporate business
enterprise might be concealed. His
decision-making is probably as time-critical
as in the motor industry: he can't afford to
have the wrong product at the wrong time.
He's hedged around with rules and
regulations: the Common Market may have
conferred some advantages by way of
grants, but it has increased his paperwork
enormously. And, like any other enterprise
which demands, at various points throughout
the production cycle, large inputs of cash,
he needs to know exactly how and when to
borrow to maximum advantage.

Expensive money is bad news for
farmers: at November 1981, farmers in
England and Wales owed the Big Five high
street banks £3,500 million. This is not
merely for capital equipment replacement
(though, with a standard Ford tractor edging
above £10,000 and a combine harvester up
to £50,000, this is an important factor) but
for running costs — fertilizer and feedstuffs. If
a farmer has, say, borrowed at current rate
in November on the basis of a good return
on his crop the following season, it is critical
that he be able to predict what margin he is
going to be left with when he sells his
product. That is exactly the sort of area for
which financial modelling software is so
effective, so it comes as no surprise to find
that one of the most useful aids around is a
dedicated Visicalc for farmers, called, not
surprisingly, Agricalc.

On-farm computers

A popular image of the farmer is that he is
both conservative and secretive. In both
respects the microcomputer suits him well.
Itis no longer a novelty but a mainstream
technology; and it frees him from the need
to commit more than a fraction of the
information on which he makes his
decisions to outsiders. The emphasis in
computing for farms has changed over the
last decade. Large-scale planning
exercises on mainframes, such as the
Ministry of Agriculture’s Reading installation,

are losing ground fast to ‘on-farm
computers’. ICI's Mascot system, for
instance, was used around 1,000 times in
1970-9. Its disadvantages were manifest.
An adviser would be despatched to collect
data from the farm, taking one day. Local
oddities would then be sorted out by head
office, taking another half-day. Then a
skilled agriculturalist would need to be on
the case to explain the conclusions of this
‘linear planning’ activity to the farmer, and to
discuss methods of implementation. It can
be seen that if indeed the farmer is jealous
of his independence and of his personal
working methods, such an approach might
lack appeal. Nevertheless, its principal
areas of application have direct relevance;
many microcomputer applications are
descended from mainframe techniques.
Mascot offered programs to analyse:
— correct cropping and stocking
— the effect of a new crop or livestock
enterprise on the farm
— the effect of cost and price changes,
including a sensitivity analysis
— labour/machinery substitution
—the effect of increasing or decreasing farm
size
—the costs and benefits of co-operation

Increasing automation

There are several areas here which no
longer interest farmers so much as when
Mascot was first written. There is less
enthusiasm for capital investment; co-
operation is not such a burning issue,
although the number of holdings has
declined to around 100,000 in England and
Wales; and mechanisation in a large arable
farm has in many cases reached its limit —
that is, it is not possible to shed any more
labour. The specialised, concrete-based
farms are a different matter although here,
as in certain other areas such as dairying,
microprocessor technology (rather than
microcomputer) may still have scope for
increasing automation.

The three main areas in which the
mainframe had its uses are, however,
equally applicable to microcomputer
techniques. They are: decision-making,
planning and control. To take them in order:
decision-making is the process of choosing
one of a number of options, based on a
combination of knowledge and judgement.
Such decisions may be strategic or tactical.
Increasing the acreage of one crop would
be a strategic decision; it would have
repercussions on other parts of the farm
system. Tactical decisions, on the other
hand, are those which are made from day to
day, involving perhaps allocation of
feedstuffs or the source of purchase of
fertilizers. The effects of such decisions
would be localised but would necessarily
impact the overall budget and profitability.
The advantage of a computer system in the
decision-making process is to compel a
more disciplined approach to gathering
information, permitting more accurate and
swifter judgement. Previously, according to
Richard Esslemont and T. Rehman of the
University of Reading’s Farm Management
Unit, who have written a penetrating
analysis of the subject, farm managers have
tended “to rely upon rules of thumb or a
keen observation of their neighbour's
successes”.

Cash flow
Planning is to decision making as
metaphysics is to physics; that is to say, it iS
a commitment to adopt certain decision-
making processes in order to achieve a
sense of purpose. Long-range ‘optimisation’
computer techniques such as Mascot are
generally too remote to interest the average
farmer but more limited — and conventional
—technigues such as Cash Flow are
especially useful to farmers.

Cash flow forecasting is not generally
programmed so as to seek maximum profit
but it does allow several different
propositions to be evaluated, often as far
ahead as three years, and a profit-and-loss
account to be drawn up. In practice this
means that the security-free loans which are
promoted by feedstuff manufacturers and
banks can be compared for their long-term
effectiveness for a particular set of
circumstances. Esslemont and Rehman
suggest that farmers can thereby benefit by
changing the timing of purchases and
sales; changing farm policy; studying the
costs and benefits of various sources of
finance; planning tax payments — in fact the
usual panoply of ‘what-if’ questions familiar
to any user of Visicalc. Clearly, in order to
benefit from such a computer application,
the farmer must already have committed
himself to serious and detailed consideration
of the way he assesses the business
performance of the farm. Clearly, the better
a farmer is organised with respect to
specific business methods, the greater the
productivity improvements likely to be
conferred by ‘going computer’.

Specific reminders

What about the variable factors which are
particular to farming? Rehman and
Esslemont suggest that “Plans for spraying
cereals, harvesting potatoes, silage making
or planning to hire a new farm foreman will
not involve the use of computers and
programs as we understand them now”, but
in future this is the direction which farm
systems will take.

The arithmetical elements of projection on
the basis of current performance are not
hard to program, but more specific
reminders that, for example, “the bulk tank
capacity is overloaded by a new plan for
milk production or when an animal’s limited
dry matter intake cannot cope with the daily
rations that form the foundation of the plan”
are useful aids to improve judgement and
remind the systems user that the exercise
has real constraints — and would also
improve confidence on the part of the
sceptical farmer who has previously tended
to make his plans by hunch. They
recommend therefore that when a farmer
proposes to buy a computer system, he
uses some foresight and specifies some
planning and budgetting capability to help
him plan, as well as tackling the standard
requirements of accounting and payroll.

The third area where a micro can be of
use to a farmer is in controlling the business.
This is a day-to-day exercise which to many
people characterises the role of the
manager. By contrast with the modelling
system which allows targets to be set for
planning purposes, control systems interact
directly with the actual work of the farm, and
may to some extent supplant the supervision
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Due to the response we have X
had to our communications BEE

adaptors we have now formed a \
company dealing specifically VIEWDATA
with communications ADAPTOR

development and in particular Viewdata & Teletext.
COMMODORE

VIC

CpP/M Buzzz

SHARP I'm the a8 R
APPLE BEE in /*"
TANDY IBM ) o /

Send Business
Card for
Information

BEELINES

(Bolton) Limited

124 Newport Street
TELETEXT AVAILABLE Bolton BL36AB
AS A PLUG-IN MODULE Telephone (0204) 382741 & 384599

— farm facts at your fingertips.

Whether it’s accounts, livestock records or cropping records,
Farmfax specialist computer systems for farmers and land agents
put farm facts at your fingertips, helping you farm more
efficiently, more profitably.

And when your business expands Farmfax flexible systems will
meet the needs of a growing business.

No one offers a better on-farm computer system than Farmfax.

] ASRUNTSECASHTIOW gpr@u) With
RATION FORMULATION
i paYROLL ANALYSIS
ARABLE MANAGEMENT
Farmfax Limited

PIG MANAGEMENT 5a Charles Street, Petersfield, Hants
DAIRY MANAGEMENT Tel: Petersfield 66123/61602
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of the manager on the spot, though not
entirely. Some farm systems are being
developed which make, for example,
dairying a semi-automated process, but
these are in an early state of development
and are not reliable enough to supplant
skilled labour at this time. (See panel). But in
some areas the financial type of analysis
characteristic of office planning may feed
back information which helps to eradicate
bad or innefficient practices which have
become ingrained with the passge of time.
“The process of food production at the farm
level has not yet been so automated as to
make control an office and paper operation.
A balance between this type of control and
on-the-spot supervision is necessary,”
observe Esslemont and Rehman.

Reactive judgements

Since this type of application is reactive, it
must be capable of integrating easily into
the farmer’s life and demand little in the way
of computing ability on his part. Obviously,
too, robustness is of the essence. This
means plain, easy-to-read instructions and
maximum simplicity of data entry, and easily
understood printouts which contain only the
information needed to make reactive
judgements. Since control measures current
performance against previous performance,
a database of past performance must be
built up and this will involve keying in
records for the type of activity in which the
farm specialises.

This is an area which in the past has
argued the involvement of external
specialists, maybe a bureau operator but as
systems for farmers become cheaper and
software more sophisticated (i.e. easier to
use) engaging external specialists has
become less favoured. Systems supply for
farms is a booming business. Where in 1979
Esslemont and Rehman feel unable to
recommend any more than six specialist
suppliers of software and systems, the
Agricultural Development and Advisory
Service listed 20 such suppliers at the end
of 1981. Mr Keith Butterworth, one of
ADAS’s Regional Farm Management

Advisers based in Newcastle-upon-Tyne,
said that such suppliers were likelier to have
their roots in farming than in computing —
much the same story as we hear from most
users of applications software, where the
likelier success stories are from those
software houses which understand the
client’s needs thoroughly and speak his
language.

System brief

One expert who specialises in farming
systems is Dr. Charlie Pugh, who originally
trained with the Reading University Farm
Unit, and went on, via experience in
Canada, to become a computing consultant
to farmers and also runs his own dairy
business in Cornwall. In a recent pair of
articles in the specialist journal Power
Farming, Dr. Pugh evaluated, on paper,
several quoted systems which had been
submitted, as if for tender, to the magazine.
The brief for the system was for an extensive
holding of four farms, to which a fifth was
shortly to be added. The computer was to
take the following functions in hand: records
and information required per farm for
financial control (yearly, monthly, current
and stock control); enterprise monitoring for
dairy cows, pigs and for ration formulation
and feed planning; and for Payroll. Five
companies invited to tender were also
asked to state their policy with regard to
program maintenance; machine
maintenance; staff training; guarantee

///./ -/,

period; payment terms and conditions of
contract; updating and expansion of the
system.

The detailed results, well worth reading
for any farmer seriously considering a micro
and how to go about specifying his own
needs, were published in Power Farming
(October/November 1980). Quotations were
received from Farmdata, Farmfax, Farmplan,
Farm Systems and Parwest and showed a
wide variety of approaches to hardware,
support training and guarantee. Three of the
firms offered more or less pre-packaged
systems based on Apple Il Plus or Tandy
TRS-80 micros, equipped with a variety of

peripherals but inevitably at least two disk
drives. In all cases at least 48K RAM was
specified; the two more expensive, custom-
designed systems suggested 64K and, as a
possible option for the better-heeled, a hard
disk, which pushed the price of this Zilog-
based system up to around the £17,000
mark. These, note, are summer 1980 prices;
the hard disk option may now be cheaper. It
should certainly be considered. The
disadvantages of numerous floppies lying
around a farm office could be considerable.

Test drive

Dr. Pugh, who commented on the usefulness
of the systems, makes the point that it is
extremely difficult to compare paper specs;
a thorough test-drive is recommended,
along with serious discussion with the
proposed supplier about his maintenance
terms and training. The best computer
system in the world is no good unless the
driver understands how to use it. He
recommends: “Obtain expert advice on
whether your farm can justify a computer
system and will be able to deal with its
operation. If at all possible, have a trial with
one or more systems. At least a month of
intensive use is needed. Check out how
long your proposed supplier has been in
business. See at least two which are broadly
similar to your set-up. Check their results,
particularly the back-up services of training,
maintenance and up-dating which are
critical to successful installation.”

The sort of comparison exercise
suggested by Dr. Pugh may be difficult to
organise among such a traditionally
secretive group as farmers, though it is
notable that Farmplan, who offered the
Apple system, suggested that software
support could be taken care of via their
Users Group at the very reasonable
subscription price of £250 a year — much
less than the other quotes.

But in short, the message is “Beware”.
There are many pitfalls in buying a micro for
business if you are a first-time user: many of
the sellers are first-time suppliers. There are
more cowboys around than in Marlboro
country (I refer to the micro suppliers, not
the dairy farm). A recent report by the
University of Lancaster, Small Computers in
Small Companies, finds that in a 100 case
studies of small businesses, a quarter of
those who had installed a micro had
experienced installation problems and
nearly three out of five had had some kind of
hardware or software problem in the first six
months; three-quarters found that their
system, a typical cost of which was around
£15,000, so hardly of negligible cost, had
broken down at some time. Generally
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NEXT ISSUE!

Artificial Intelligence
Have the predictions of machines-that-think already come true, or are computers as dumb as ever? We report

the State-of-the-Art.

The Sirius 1

Our Technical Editor has spent two months exploring this revolutionary new computer — billed to tackle IBM.

Why stop at BASIC?

Many microcomputers will now run several more advanced languages such as PASCAL, FORTRAN and
COBOL. What are the advantages of each and which should you be using?

Decision Maker

Put your micro to profitable use in business or at home with this full program listing.

Computers in Films
Remember Big Brother, HAL, R2D2 and the Robot which did naughty things to Julie Christie? How much is pure

fantasy and how much is technically feasible?

All this and many more features in the April issue of:

MICRO

N PRINTOUT -

A PLAIN MAN'S GUIDE TO
PERSONAL COMPUTING

PET EPROM PROGRAMMER
ACORN EPROM PROGRAMMERS
SUITABLE FOR ALL PET COMPUTERS

only 6”x4"x2”
* PET IEEE PORT CONNECTOR PLUS CABLE

* INDEPENDENTLY POWERED

*MAINS SWITCH WITH NEON INDICATOR
LIGHT, ANTI-SURGE FUSE AT REAR

*ZERO FORCE INSERTION SOCKET

* INDICATOR LIGHT FOR READ AND PROGRAM

* SWITCH SELECT FOR READ AND PROGRAM

* SWITCH SELECT FOR 2716/2532 EPROMS

* THE PROGRAMMER CAN READ AND PRO-
GRAM 2716 & 2532 EPROMS AND READ
ANY 2716/2532 PIN COMPATIBLE ROMS
L.LE. ANY PET ROM/EPROMS

* SOFTWARE CONTROL PROGRAM
SUPPLIED ON TAPE

* INSTANTANEOUS READ OF EPROM/ROMS
VERIFICATION OF DATA

*TOTAL PRICE INC P&P £47.50

* REMITTANCE WITH ORDER

2532 compaTiBLE EPROMS £10.50
2716 compaTiBLE EPROMS £ 4.50

inc P&P

THE 2716/2532 MODEL ‘¥, 0
| PLEASE ADD £1.50 P&P "0

THE PROGRAMMER INCLUDES
THE SOFTWARE TAPE FOR
READING/PROGRAMMING THE
2716/2532 EPROMS, PLUS A FREE
PROGRAM FOR MAKING YOUR
OWN PET GRAPHICS ON A 2716
EPROM.

rPET SUPERBOARD 32 N
ONLY & B
Inc. P&P £45.50

* This board can be plugged into any ROM
socket from $9000 to $F000
* You can plug up to § ROM/EPROMS into the
board in any combination of 2K or 4K.2716/2532
* Simply slots onto the expansion port,
no soldering or wires required
* Each chip is program selectable at a speed of 3uS
* You can now have VisiCalc, Toolkit, etc plugged
into one socket
*Itis possible to run a 32K M/c program from any
single ROM location
* The board plugs onto the expansion port and is
compatible with any other add-on board
*Up to 7 boards could be used simultaneously
giving a max. of 224K of on board ROM/EPROM
* These boards could be used to have several
languages residing in the PET permanently
* Can also be plugged into the character
generator socket to run 8 different
character sets

@ SAE FOR FURTHER DETAILS

ACCESS TO THE OUTSIDE WORLD

Using our programmable input/output controller based on the Z80A
P10 you can use up to 16 programmable input/output lines, all TRl
compatible. Control of the port is carried out from within programmes
giving a whole new dimension of uses for your ZX81 computer. The
port can be used with or without the 16K RAM Pack & Printer.

Available in kit form or assembled, and comes complete with instruc-
tions, a pack of software notes and circuit ideas. £10.99 in kit form,
£12.99 assembled (add 50p post and packing and 15% V.A.T.)

Snap-on analogue card and relay board available shortly. Send
s.a.e. & 35p for details.

THURNALL (ELECTRONIC) ENG. DEPT.M  crrery
. 95, LIVERPOOL RD., CADISHEAD, MANCHESTER,
(e ws] M30 5BG. Tel: 061-775-4461

MAKE TAX FREE MONEY WITH

YOUR MICRO
Details:- Lambert & Co
Pwllheli LL53 6RR Tel: (0758) 2925

E DESIGNS
4 AL&?T%&%E%&%%E%%E%%AN TEL: (0843) 294648

HAVE YOU MOVED?

If you are moving house, please be sure to let us

know your new address so that your copies of

MicroComputer Printout can be redirected. It

would be helpful if you could enclose your pre-
Vious wrapper.
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speaking, hardware breakdowns were
covered by a service contract, usually at
around 10% of purchase cost, but software
was a different story: here three out of five
said they had had some problems, and only
half would agree that it had been an
unqualified success.

Small-scale calculation

An easier way in might well be to adopt the
“small is beautiful” approach. ADAS has
developed its original computer-based work

CASX
STUDY

Bridget's Farm, a holding of 300 dairy cows,
could be described as a “farm of the future”.
Itis an attempt to apply microprocessor
technology to the fullest extent to control
dairying, which itself has received much
attention from farm computing experts since
the Ministry of Agriculture's Daisy herd
management system was written for the
Department’s mainframe at Reading. Itis
funded jointly by the National Institute of
Agricutural Engineers and Elsmere
Electronics, a subsidiary of Forward and
Bland, the milking machine manufacturers,
which is typical of the kind of links between
government-backed research institutes and
private industry, characteristic of the best of
British agriculture.

Environment problems

Bridget's Farm, at Marshworthy near
Winchester, features AFMS80 — Automated
Farm Management System for the 1980s — a
prototype, perhaps, for total micro control of
types of work which have hitherto been
regarded as beyond the scope of electronic
technology because of the environmental
problem. “Once you take the microprocessor
into the environment of the cow, you've got
an altogether different system,” remarked
the farm director, Edwin Mundy.

Each cow is identified by a radio-
controlled “transponder” slung around its
neck, which identifies the cow to the micro
on its arival in the milking parlour. Its milk
yield is automatically measured and is then
input direct to the micro, giving an individual
milk record for each cow. The beast is then
fed with a given level of food concentrate
programmed by the micro; finally it is
weighed on an automatic weighbridge
which rejects obviously erroneous data (a
variation of plus or minus 30Kg — six legs on
the weighbridge).

Mr. Mundy originally envisaged that the
system would be fully implemented after
about 18 months but progress has been
slower than anticipated, principally because
electronics and high-pressure hoses do not
mix well. The transponders have needed
more insulation, and there have been
problems with the radio signal in an all-
metal building. Progress on the software
has also been rather slower than expected:
the daily event action list program has yet to
be implemented. There have been rather
more breakdowns than usual in the recent
cold weather. But despite the problems,
about which Mr. Mundy is quite frank, at
least one farmer has taken up the system
which, like most micro systems, is likely to
yield closer control, better information and
hence better productivity.

with its Hewlett Packard HP 10s for the
HP30 and 31 hand-held programmable
calculator and sells a range of application-
specific programs for a minimal price. They
have now changed their allegiance and
most regional farm advisers now carry a
Texas Instruments T159. Details of these can
be had from ADAS’s local advisers, who are
also the contact point for working “up the
tree” to the more specific and expert advice
which can be had from the specialist On-
Farm Computing Team, whose chief is Peter
Russell in Reading. This sort of small-scale
calculation aid, while obviously of no use for
payroll and planning applications, can
nevertheless bring savings on, for example,
fertilizer purchase and use. Farmers talk
about the “treadmill of technology”; once
the land is heavily supported with chemical
fertilizers, the process becomes itreversible
and their continued use mandatory. Yet
studies in the US have shown that as much
as 35% of agrichemicals there go to waste —
by mistiming the application, or using the
wrong kind, or even applying when the wind
will blow it into the hedgerows.

Telesoftware

Alternatively, some farmers may prefer to
wait, if their computing needs are not
immediate, for the likely developments in
videotex. For the user who needs to access
a program only once a week, say, there is
little point in purchasing a £15,000 system
when the program he wants may be
available as a telesoftware routine. Farmers
are exactly the sort of business sector which
British Telecom hopes to woo with Prestel,
and there are already several specialist
databases for farmers, including IPC'’s
Agriview, which gives up-to-the-minute
reports on the prices fetched by stock, the
purchase price of fertilizers and feedstuffs,
and the prices fetched at second-hand
auctions of farm machinery. With a certain
amount of local processing power, or even
by using large-scale processing power
accessed through Gateway, farmers could
have a tailor-made service to, say, give
them a guide price for a certain item of
machinery on the second-hand market, or
the most advantageous rates for certain
kinds of fertilizer. These developments,
however, rest on the provision of sizeable
agricultural databases which are at the

moment likely to be run by, and hence tied
to, certain large agrichemical concerns,
such as CIBA-Geigy or BOCM, or quasi-
governmental organisations such the Milk
Marketing Board or the Pig Marketing
Board.

Green Thumb
Some useful progress has been made in
this area by the Danes, who have a form of
distributed data processing for farmers in
Schleswig-Holstein, by the French with
Teletel (though what use it can be to the
notoriously conservative peasant farmers of
France is questionable), by the Canadians
with their Manitoba “Grassroots” project,
and by the Americans with “Green Thumb”.
The latter is especially interesting. The
“Green Thumb” box is made by Tandy and
sits on the TV set as a videotex adaptor.
About 100 were distributed by the University
in Kentucky City to Kansas farmers, who
would only be able to access information on
the database after submitting a local
weather report. This sort of trade-off of
information looks a promising way forward.
The following firms are listed by ADAS as
suppliers of systems for farmers. New firms
are constantly being added to the list; for
lastest details, as well as further information
on suppliers’ specialities and general
advice on farm microcomputing, contact
Keith Butterworth at Newcastle-upon-Tyne
(0632) 869811 or at Leeds (0532) 674411.
ADAS publishes two helpful booklets, the
first general, Introduction to On-Farm
Computing, the second specific, a list of
suppliers from which this is information is
drawn, Systems and Programs.

Suppliers:

Agriday Computers, Salisbury
Alveronic Computer Systems Ltd., Hull

Cattle Code Ltd., Moreton-in-Marsh

Comput-a-Crop, Louth
CAP Reading Ltd., Reading
Farmdata Ltd., Aberdeen
Farmfax Ltd., Petersfield

Microfarm - Farm Systems Cambridge,

Northern Pig Development, Driffield
Parwest Ltd., Chippenham

Pigtales Ltd., Nr. Hull

Reading University Dept. of Agriculture
Semex Computers, Girvan

Upthorpe Computer Programs, Didcot

Agricultural Computer Services, Thurning

H.M. Boot Pig Business Services, Nantwich

Keenacres Crop Nutrition Ltd., Cheltenham

Farmplan Computer Systems, Ross-on-Wye
Hunday Electronics, Newcastle-upon-Tyne

Micronet Donnington Computer Services, Ledbury

0263 860847
072274 3898
0482 26518
0270 780030
0451 30462
06726 3474
0507 604271
0734 55900
06512 2807
0730 66123
0989 4321
0632 685828
0954 80301
053185 508
026288 426
0249 2131
04012 4567
0734 85123
0465 3911
0235 850747
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Is it possible to learn about computers without a working knowledge of
mathematics? Yes — say the manufacturers. No — says Richard Nichols, after
five disastrous days with a ZX81.

It might have been W.C. Fields (and if it
wasn't, it should have been) who said ‘If at
first you don'’t succeed — quit.’ | have a
feeling that he was speaking directly to me.
It's a fact that some people are infuriatingly
blessed with that instinctive understanding
which grants them a carefree and intimate
relationship with all things mechanical.
Remember the Fonz? In Happy Days? When
the jukebox stopped and all attempts at
restarting it failed he would simply touch it
and away it went. |, and most others, |
suspect, would have been in the ignorant
and helpless crowd looking on, marvelling
at his rapport, his style, and the ease with
which he manages gadgets. Also at the fact
that his christian name is Arthur, but that's
another story.

Trepidation

Now that you've got the general picture you
can see that it was with some trepidation
that | decided that a computer of some

description was rapidly becoming vital to
the cause. The cause, in this case, being a
book. Research for this project has been
taking place in a rather haphazard manner
for the past three years, but theniit's a
complex book, and minor trivia such as
earning a living have tended to intrude
somewhat. Even so the amount of material
amassed so far has gradually become a
heap of exceedingly tatty bits of paper,
newspaper cuttings and cigarette-packet
memos to myself which, exposed to the
inclemency of the mobile junkpile | choose
to call home, has all the integrity and
consistence of a Tiswas script.

What was called for was a method of
storing all this information in a manner which
neither | nor my haphazard approach to life
in general could disrupt. Further benefits to
be gained from the computer were also
evident. Having once stored the relevant
facts they could be recalled at will in almost
any order or combination which | desired
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and the program allowed. Since the book is
tied to a 24-hour timespan through and
around which several variable factors and
characters revolve, it would make sense to
write the program accordingly. Then, when
all the information was in place, tied to the
time-base, | could simply press the relevant
buttons and demand to know the precise
location and condition of A at any moment,
or the location and condition of B at the
same moment. | could even pick a moment
and demand to know where everybody was,
and what they were up to. In this way it
appeared that | could arrange for the
computer to do all the work; | need only type
out the results and collect the fame and
fortune at the end of it. Which is as it should
be.

Series of profanities

It needn’t be a big computer, since it was
only required to perform the one task and
could then pass swiftly into happy p
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Microcomputer

Budget Beaters

Onallorders placed before March 31st 1982

Adda Computers are one of Commodore’s selected officially appointed key dealers.
Guaranteeing product knowledge and straight, fair dealing. Now we’ ve put together a
microcomputer system package which offers substantial discounts over normal list prices. All
these are standard Commodore units—tried and proved in everyday use. You can rely on
Adda. Everything we sell is thoroughly tested, and we back it with our reputation. Even at

budget prices!

The Commodore Pet 4000 series (4032/4016)

* Integrated Unit

* Full size keyboard

* Separate numeric keyboard . ice £550

* BASIC available on power up o016 Norma\ \ist PY ater f_AgA\O

* Exterior peripheral handling capability d 'ee o AT £499-
ric

Commodore 4040 dual drive floppy disk

* Stores up to 340K bytes of information

* Uses standard 5% " floppy disks e £699
. = 5 T\C
* Direct connection to IEEE port 72080 Norma\ \\tstBPeate' £549

* Self contained disk operating system u

dget ® -y
* Dual drive unit for security copying Add:mget price inc!
* Single-sided disk recording for greatest reliability Adda

* Low cost matrix printer

* Full PET graphics capability

* Reverse characters (white on black)

* Expanded printing for headings etc.

* Direct connection to your PET’s IEEE port
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<qredundancy, resting on its microprocessors,

or whatever computers rest on. Accordingly
| settled for the small and comparatively
cheap Sinclair ZX81. Russell had one, and
‘waxed enthusiastic; he'd taught it a series of
profanities which it displayed to order at
singularly innappropriate moments, and this
had a certain charm. Rob, who has more
letters after his name than in it, all related to
Cambridge degrees in computer sciences
of one sort or another, wasn'’t quite
convinced. The deciding influence was the
listening bank, who having listened
sympathetically, if not enthusiastically, to all
the arguments in favour of a giant American
sports car, were not so sure about
computers.

The ZX arrived, with the extra 16K
memory pack, all wrapped up in that white
crispy stuff which makes opening presents
so much fun. The instruction leaflet is 212
pageslong ...

The first chapter is plugging it all in.
Anyone with TV games could manage this
without help, so | did. What the book didn't
say, and should have done, is that you can't
read the screen even after the set’s tuned in
unless the brightness control is at maximum.
It was some time before | discovered this by
accident and with some foreboding; if
Sinclair have forgotten this what else have
they left out? The two leads thoughtfully
provided with the unit, for storage of
information on a cassette, are very
wonderful indeed. Except they don't fit my
cassette recorder. Never mind, that's a
bridge to be crossed at a later date, when
we know what we want to say to the
cassette and how to say it.

Multiplicity of purpose

First — the destructions. The simplest of
things to begin with, like using the computer
as a calculator and making it add 2 and 2.
First type PRINT. If you can find it. The unit is
minute, and the keyboard no bigger than a
desk calculator, but capable of much more.
Consequent upon this is the multiplicity of
purpose ascribed to each key; three if not
four functions. To begin with, then, you start
searching for the key you want. Found
PRINT. It's a function of P which happens
automatically at the start of an operation or
which can be produced later by pressing
FUNCTION, which is shifted NEWLINE. The
SHIFT key is on the left. Ten minutesgone
and I've found three command keys, but still
not added 2 and 2. But the screen does say
PRINT, which means | can proceed. 2 is
easy, because the numbers are at the top.
Plus, on the other hand, is not so easy... 1
EDIT, 2 AND, 3 TO, 4 PLOT, 5 UNPLOT, IF,
INPUT POKE. POKE? What the hell does
POKE mean? SIN, COSIN, TAN, | know
them. PEEK? PEEKS and POKES? This is
looking good. ABS? That's plastic. PLUS!
Found it. Now the screen says PRINT 2 + 2
at the bottom. Now tell it NEWLINE, or it
doesn’t know you've finished, and voila! The
answer's 4. What next?

Cursed Cursor

The book says type PRINT ++2 to get
PRINT ++2 with an L cursor, except I've got
PKK2. Is that why they're called cursors?
Where's the ERASE button? | want a
command function that says ERASE.
RUBOUT. Is that it? The book’s no help.
Keywords, History Lessons, Exponential
Functions. What's an Exponential Function?
Oh God. Having been thrown out of every
conceivable form of scholastic endeavour
which is even remotely connected with
sums | have the feeling that things may be
getting out of hand, a bit. Alright, a lot. It
doesn't tell you have to erase and start
again. I've finished doing 2 + 2.

Ah, got it. RUBOUT’s a shifted character.
Back one space...got it. Back again one
space....it's going forwards, the rascal.
Damn. Press NEWLINE and see what
happens .... bloody thing. All | want is
ERASE. How do | get 4 off the screen? Help!
Ah! It's gone.

Now, type ++42 and ... what's this S? The
computer thinks I've fouled up. So let's
correct it by moving the cursor and playing
RUBOUT. Great! It works. Now, am | ready
for bigger things? Or have | got to spend
weeks playing sums with the rotten thing?

‘Clear the computer by pressing NEW'.
Great! But why is it in Chapter 10, and why

ZX Keyboard: confusing to beginners

have | found it by accident? Why do | have
to wait until Chapter 10 to find out how to
clear the screen? Mistakes are the first thing
I’'m going to make. And it can’t only be me
who's this dumb, can it? And where the hell
is NEW anyway? Why isn't there a little
diagram every time a new command is
introduced, so berks like me can find it
easily? This keyboard is jolly complicated.
Hasn't cleared it anyway. All | want to do is
get this stupid sum off the screen. Aha! Turn
the whole thing off .... and then turn it on
again... and it’s all brand new. Right.
NEWLINE means ‘gimme the answer'. Just
use it as a calculator. Onwards....

Colossal cheek
Blimey. BASIC. Somebody’s got the
colossal cheek to call this BASIC. Let's have
a look through the chapters..... Telling the
computer what to do, Functions, Strings,
Variables, When the computer gets full....
it's never going to get full at this rate. ‘All the
programs we have seen so far have been
fairly predictable...” They must be joking.
‘Clear the computer using NEW and type
in and run this terribly amusing little
program.’ 10 PRINT ‘Shall | tell you a joke?’
It can't bloody spell. ‘Shall | tell you an
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ache? Stop. Cancel all this. Start again.
PRINT. It only says P. Why does it only say P
when | want it to say PRINT? Why isn’t the
keyboard like my typewriter? And why
hasn't it got proper keys? These ‘touch-only’
buttons are all very well, but you really have
to touch them hard if you want it to take any
notice of you. It'd be much nicer with real
keys that went ‘thunk’ when you hit them,
instead of printing something you didn't
want and still can't get rid of without
unplugging and starting again.

In fact the whole thing's a bit odd. There
seems to be no way of correcting errors until
you reach chapter 10, but | need them now,
in Chapter 3. Worse still, another disturbing,
and far more important thing has come to
light here. To begin with it's the method of
teaching. | can recall the various space
agencies and science fiction films all talking
about contacting alien life. They said that it
would be silly to expect Martians to speak
English, or even to comprehend any earthly
form of language. However, if they were
capable of spaceflight then they'd be
certain to understand maths. Therefore the
broadcasting of mathematical information
was much more likely to indicate to them the
presence of intelligent life on earth than
anything else. Sinclair seem to have
adopted the same attitude; they're trying to
teach me how to use the ZX by showing me
how to do sums with it. This is all very well
for anyone who understands sums even
vaguely. However.... Winston Churchill, who
was nobody’s fool, did express the disbelief
that anyone could take two random
numbers, mix them up with a series of
mathematical signs and predit the result
with any degree of accuracy. | know what he
meant. Thus explaining the ZX via
trigonometry is a waste of time. | don’t even
understand the sums when they're not on a
computer. Making me do them on one
therefore volunteers no further information
about the use and application of the
machine than the rather complicated circuit
diagram on page 162 of the instruction
book.

Complicated maths.
This bit's easier. Chapter 6. “LET EGGS =
58 (& NEWLINE, of course)’. Of course.
Eggs | can deal with. Type it in. Now type
‘PRINT EGGS’. And up comes 58 at the top
of the screen. Now we're getting somewhere.
| can teach it to remember stuff. If you want
to know the price of six eggs type ‘PRINT
EGGS/2’ and it says 29. Smashing. It works.
At last. And now, ‘should you want to know
the square of the sine of the price of one
egg, type ‘PRINT SIN(EGGS/12)**2". Who in
the hell wants to know the square of the sine
of the prige of a bloody egg? Quite frankly,
in the words of Rhett Butler, | don't give a
damn. Neither do | entertain the slightest
desire to perform complicated mathematical
operations upon the person of an egg. All |
want to do is remember the time and where
six or seven people are, plus what they're
doing....

For the purposes of this magazine, being
a family affair and all, we have skipped a
vast chunk about here. In the main it
consisted of a variegated admixture of
profanity and confusion occasioned by two
main constituents. The first of these, and I'm
not too proud to admit it, is a defiant refusal p
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f THE GAME WITH 50 CARTRIDGES
R.R.P. £129.95 (inc. VAT)

OUR PRICE

£78.22 .

= £89.95 inc. VAT)
The Atariis supplled with a free mains adaptor, a pair
of paddles, a pair of joysticks and a combat cartridge
and is the most popular television game on the market
and has a range of over 40 different cartridges. In
addition to the standard Atari range we also now
stock the new Activision cartridges which are
currently on special offer reduced from £18.95 to

£16.95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.
Atari Soccer £29.95

NOW £23.95
Activision Dragster £18.95

NOW £14.95
Activision Boxing £18.95

~” NOW £14.95

ATARI OWNERS CLUB — Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special offers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES

We specialise in the whole range of T.V. ;ames and sell cartridges for the following games
ATARI % MATTEL % ACETRONIC % PHILIPS % DATABASE * ROWTRON % INTERTON * TELENG
Let us know if you own any of these games and we will let you have details of the range of
cartridges available.
Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all
with 1 year guarantee — SPEC/IAL OFFER £8.95 each

We also have a number of secondhand games and cartridg

ELECTRONIC CHESS

Liquid crystal battery chess NOW £5 OFF
computer with 100-200 hrs RRP. £24.95
battery life and two levels of play. SALE PRICE

e e e e 1 10K
VAT)
GRADUATE CHESS "

A de luxe version of the£29 95

electronic chess set with integral
INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

chess set — see illustration
The very first chess computer of its price to offer a portable computer with integral sensory board.
Battery (6-8 hrs) or mains operated. This is a modular game and additional plug-in modules are
planned for 1982 for advanced chess, popular openings, greatest master games, draughts and

£49.95

MINI-SENSORY COMPUTER WITH
STANDARD CHESS MODULE WAS £54.50 NOW
Silica Shop are one of the country’s leading specialists in Chess Computers and now stock arange of more
than 20 Chess Computers, including Challenger 7/10/voic Sensory 8 and Sensory Voice, Diplomat,
System 3, Morphy, Great Gamv Machine, Voice Champion, and the new Scicys Mark V.
COLOUR

CARTRIDGE
GAME

INC
VAT

cartri

+ mains transformer

NOW £43.50 OFF
RRP £73

SALE PRICE £29.50 inc. vaT)

BACKGAMMON
COMPUTER

Silica stock a wide range of

Backgammon  .omputers

from £28 95 upwards

Spevial offers now available
on Gammonmaster

Was £99.95

~vow £48.95 inc vaT

‘R — THE AFFORDABLE ANSWER

The Post Oftice certitied telephone answering machine

year.

INTELLIVISION

THE ULTIMATE T.V. GAME
R.R.P. £229.95 (inc. VAT)

OUR PRICE

£156.48 .

(£179.95 inc. VAT)

6 NEW CARTRIDGES JUST RELEASED:
ASTROSMASH * SNAFU x BOWLING
SPACE ARMADA * BOXING
TRIPLE ACTION
All 19 current cartridges + the six new
ones above now retail at £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel Intellivision is the most advanced T.V. game in the world with a range of over 25
different cartridges all at our special offer price of £17.95. This game uses a 16-bit
microprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible
with 3D effects and realistic animation. An add on keyboard will be available in the Spring 1982 to
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal

price of the Intellivision + free soccer cartridge is £229.95 but our special offer price is £179.95
inc. VAT saving you £50.00.

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name to our computer mailing list.

FREE 16 PAGE CARTRIDGE CATALOGUE — If you are interested in owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartridges
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

D-HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hitherto unknown to man. They

cannot be killed by traditional methods — they must be buried. The battle is
conducted in a maze where squads of aliens chase home troops. The only
way of eliminating them is by digging holes and burying them

RRP.£26.95 NOW £18.95 inc. var
PAC MAN 2

Pac Man 2 is based on the latest pub game. It is a two-colour game
of strategy, tactical pursuitand destruction pitting Pac Man against
the large Ghosts. The object of the game is for Pac Man to attain as
high a score as possible by capturing and destroying Ghosts, Bugs
and Energizers without being himself destroyed by the Ghosts. Pac
Man 2 incorporates the most modern and complex status displays
ever produced and is now on release for the first in the UK offering
an ideal present

RRP.£33.95 NOW £24.95 inc var
SPACE INVADERS

Based on one of the most popular arcade games, Space Invader™ packs in lots of
action with multi-shaped, brilliant LED vessels, including attack ships, bombs,
defenders, missile rockets and a beam force cannon, plus exciting electronic sound
effects. The attack ships attempt to bomb the ground defenders as they are moving
You manoeuvre the missile rockets — avoiding alien bombs — and destroy the
invader force as quickly as you can. Progressive degree of difficulty. Includes
automatic digital scoring. For ages 6 to adult

NOW £16.95 inc var

RADOFIN
TELETEXT

Plug the adaptor o the
aerial socket of your colour
TV and receive the
CEEFAX and ORACLE
television information
services
THIS NEW MODEL
INCORPORATES
“Double height character
facility “True PAL Colour
“Mee: \H-w BBC & IBA
broac
“Pus

ADAPTOR
hange

WAS £199 inc. VAT  remove the uni fo wa

SALE PRICE £124 ““

it t0ard or
inc V.

R.R.P. £24.95

“Sorry darling, | will be late home — Love John'

The Call Jotter | brings the affordable
answer at the amazing price of £69 (or
£99 for the Call Jotter 2 with built-in
remote recall facilities). These amazing
telephone answering machines are Post
Office certified and guaranteed for one
They make a thoughtful gift for
home or business use.

For flec :Ilusnaled brochure and reviews on our range of electronic games. please telephone
01-301 1111 Free delivery service available To order by telephone please quote your name, address
andACC[SS BARCLAYCARD number, and leave the rest to us Post and packing Free of Charge
Express 48-hour delwery service available
* CALLERS WELCOME  Demonstrations daily at our Sidcup shop open from Sam 6pm
Monday Saturday (Early Closing Thur Late Opening Friday 8pm)
* 2 YEAR GUARANTEE  All goods are covered by a full year s guarantee and many are further
covered by our exclusive Silica Shop 2 year Gu
* MONEY BACK UNDERTAKING  If you 2
7 days we will give you a full refund
- AFTER SALES SERVICE . Avarlable on all machines out of guarantee
* COMPETITIVE PRICES ~ We are never knowingly undersold
HELPFUL ADVICE  Available on the suitability of each machine
* CREDIT FACILITIES — Full credit facilities available over 12, 24 or 36 months at competitive
rates of interest
PART EXCHANGE SCHEME  available on second hand machines
CREDIT CARDS WELCOME  Access Barclaycard Diners Club American Express

SILICA SHOP LIMITED Dpept mcpose2

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 or 01-309 1111

tee
stied with your yurchase and return it within

I .;.;ln W'h

y "'""ln"I mu mu
: e I Ill" ||||ml||
S lll onlll ol

TCRAY Y. ONE
WAY
swst‘

NQTE The top of Hatherley Road
1s one way only Please enter from
Sidcup Migh Street 3
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LWho feeds
iMaths Anyway

<« on the part of the pupil to have anything to
do with sums. I've got on very well without
them up until now, and | see no good reason
to alter this habit in order to gain the
submission and obedience of a collection of
silicon chips at this advanced period in life.
The second, and I'm not too reserved to
point it out, is the rather inadequate
instruction book with comes with the ZX.

Groping in the dark.

Criticism of this tome falls in two parts. One
of them you are, having read this far,
already familiar with and that is the obstinate
refusal of the author of the said instruction
book to introduce purchasers to their new
toy via any means other than a strictly
mathematical approach, during which the
square root of the cosine of the price of one
egg may be correctly determined by
reasonably simple means. Quite why any
sane person should entertain such an
obviously unhealthy interest in the various
functions of the price of an egg (or any other
form of dairy produce for that matter), is, like
the mathematics involved, entirely beyond
my comprehension. The other is obvious
enough, given the book’s overwhelming
concern for, and relish of, obscure
mathematical tricks. The English is faulty,
and equally obscure. Which means that
even if | had a basic knowledge of sums |

may well be groping in the dark a bit.

Add that to a strange mix of priorities (why
aren'’t the correcting of mistakes and
erasure of unwanted data explained right at
the start?) and the total misconception that
pupils not only understand sums but are
possessed of a perverted desire to perform
them on the unlikeliest of subjects, and you
can see that computers are not that easy.
The method is clear. This is how you add
two and two. Easy. But teaching you how to
use the computer by showing you how to do
sums is all very well if you understand sums
to begin with. | don’t. Neither do | understand
the ZX81, and I've been playing with it for
five solid days. PRINT TAN(45/180*PI) gives
you tan 45(1). Fine, if you know that tan
45(1) is to begin with.

Storing words
To be honest and fair, which after five days
of mental gymnastics with this plastic
demon is the last thing | feel like being, it
gets easier later. But even then, when you
get on to strings, which are at least words,
and therefore comprehensible to simple
people, they are not left unscathed by the
interferring hand of the numerate magician
who wrote the instruction book. Having
taught the pupil to store words in the
machine he then goes on to show you how
the computer can ascribe a numerical value
to each string in order that you may
compare one with the other and also,
presumably, discover without trouble the
square of the sine of the length of a string.
Gradually | am beginning to understand
the plight of Patrick McGoohan, relentlessly

pursued across the sands of Port Merion or
wherever, by that vast plastic bubble, who
insisted for at least 13 Episodes of The
Prisoner that he was not a number. Even
such a distinguished opponent of Big
Brother and the computer age was finally
sucked into the gaping maw of the
computer, however. After weeks of
determined avowals to the effect that he
retained personality above digits, he was
still found asking ‘Who is number one?’ Had
he been taken in, or what?

Big Brother

With 1984 just around the corner, and Big
Brother probably the geezer behind you in
the bus queue, it looks as if computers have
already taken over the world. | am forced to
face this fact. | already know that | exist only
as a number to computers all over tr.2
country; at the DVLC, the Inland Revenue,
DHSS, TVLRO, my employers and even the
wonderful credit card company which
allowed the purchase of the ZX 81 in the first
place. And the conspiracy doesn't stop
there, because it now seems that even my
own personal computer regards me simply
as a number. It hurts me to realise that my
own computer could tell you the sine of the
square of its owner. To be honest | was
becoming more or less resigned to being
only a number. But | draw the line at being
the sine of the square of myself.

HOW TO GET SERIOUS ABOUT

ZX G

Invaders! All you need is ingenuity ...

Fed up with listings that ignore the graphic approach?
Is your PRINTING and PLOTTING still guesswork?

Do you want to write data programs with graphic PRINT AT
and PLOT and professional looking ‘windows’ and ‘scrolls™?
Or maybe you're still trying to find the successor to Space

and the PRINTN'PLOTTER JOTTER.
It's the professionally-produced ZX Graphics-
aid designed by enthusiasts....for enthusiasts.
Just take a look at the specification -then think
of the possibilities for real graphic graphics!

PRINT'N'PLOTTER FILM TOO — FOR ONLY £2.25!

CS FORONLY £3-50

Jotter ‘FILM' is a matt Polyester film version of the “JOTTER” Grids
identical in size so you can co-ordinate precisely PRINT and PLOT
oryou can copy photographs, drawings, maps, charts! The surface
of the film s ideal for drawing (with pencil) and erasure.
With both JOTTER and FILM the graphics possibilities are enormous —
despite low resolution. Isn't it time you got serious about ZX Graphics?
I BN N O I G N N N I S I S . -

::;': od Post to Butler, Currie & Hook, 19 Borough High Street, London SE19SE.
; Please send me “Jotters” @ £3.50 (inc \/AT, P&P)
Number ST e
PLOT Grid. ease send me your illustrate: enclo; p. (SRR
Please bill my Access/Barclaycard No:
Numbered — /
PRINT Grid. = I Name.
F’nogram ZX81Keyboard.
Boardbacking.  notes  100Sheets.sizead. | AdIess

Post Code.

All goods are despatched within 48 hours of receipt. If you require st Class return post please add 50p to “Jotter” price.

Also available ‘over the counter’ at
Denny’s Booksellers, 2 Carthusian St., London EC1.
Buffer Micro Shop 374a Streatham High Rd. London SW/16.

MicroComputer Printout March 1982 55




State-of-the-Art Report:

)O YOU

DATABASLE::

NEED

What is a database, and should you be using one? John Gowans investigates
this growing market and concludes that you have to be very careful indeed when
buying a database package......

| admit defeat. My Synonym Finder, that
much-used source of so much elegant
variation, has no record of ‘database’.
‘Data’ and ‘base’, yes, but no trace of
their trendy combination. We're going to
have to get at a definition from other di-
rections, and if you think you've seen jar-
gon before, you ain’t seen nothing till you
see some of the phrases concoted by
database definers.

For instance, try this one on your gianola:
“It is essentially a one-to-many relationship
between records. It may be supported by
pointer chains, indexes, or physical con-
tiguity, or implied by the presence of corres-
ponding key fields.” Meat and drink to the
database whizz —it is obviously a definition of
the word ‘set’. The Synonym Finder didn't tell
me this either; it comes from a glossary writ-
ten by a skilled Scicon man around four years
ago, and | defy any beginner to figure it out.

Theoretical constructs

But you can understand the definers’ prob-
lems. For a start, databases — and the
database management systems that run
them — are theoretical constructsthat have lit-
tle to do with physical reality, like degree-
level mathematics. In my University maths
course, the lecturer restrained himself from
using numbers in an example because we
hadn’'t defined what a number was; in this
case the number '2'. These higher plans
need rigour in their definitions, and although
you might think you know what a number is
you would have a tough job writing your de-
finition down with the precision required. No
wonder | packed in my maths degree.

This theoretical digression is meant as a
kind of warning to readers who want to find
out about database management from the
primary sources, notably the 1971 report of
the Conference on Data Systems Languages
(Codasyl). It is tough going, and makes no
concessions to the uninitiated. Let's hope
this MicroComputer Printout attempt is a bit
clearer.

First off, databases themselves. In com-
mon parlance the term is used to mean any
collection of data about anything, replacing
the older 'data bank’ that used to be applied
to computer systems the writer or speaker
didn’t approve of — viz, “I'm recorded in the
police data banks.” But a database is really a

collection of data that is related in various
ways and which can be interrogated in vari-
ous ways through the database manage-
ment system programs. We'll go into the re-
lationships and the interrogation later, but for
now the big point is that the data in a
database is stored in a structure that makes it
easier to get the information you need out of
the computer. The user need have no idea
how and where the data is physically stored,
but only needs to work out the structure that
suits his data and the information he needs to
extract from it.

It is the structure of the prospective
database that causes all the theoretical tang-
les and dumbfounding definitions, since this
is the abstract construct that needs transla-
tion into reality if you are ever going to get
what you want on the screen or printer. And if
you are going to buy one of the increasing
number of self-styled database management
packages on the market, the structures it al-
lows you to create must be the major con-
cern.

These packages are designed simply to let
the user get answers to any questions he
wants to ask about the data he has stored.
For instance, if you were running a computer
magazine you might have file of subscrib-
ers’s names and addresses; a file of con-
tributors and the subjects they've written
about; a complete index of what's been pub-
lished in the magazine since the year dot;
and a file of payments made to contributors —
all ready to go on the computer. But this infor-
mation needs to be organised so that you can
ask questions like “How many subscribers
are there in Devon with subscriptions expir-
ing in May?”, or “Which contributors have
written articles published about the Apple,
are not subscribers, and have not been paid
for two years?” (sorry Richard, no offence). If
you organise it properly, a database and its
management system would be able to give
you fast answers to these and many other
more ludicrous questions.

Self-styled

The observant reader will have noticed the
phrase ‘self-styled’ applied to database
management systems on the market. This is
not intended as a sideswipe at software
firms, but as another warning to the reader —
many of these products come nowhere near
the Codasy! specification for such systems,

good though they may be. We have got to
draw lines somewhere.

The first thing to figure out is whether you
need a database management system —
henceforth shortened to DBMS — for your ap-
plication. It's a new area in computing, par-
ticular in microcomputing, and computers
were manipulating files of data long before
the DBMS appeared. Old is not necessarily
bad, and perhaps your data lends itself to old
methods. Before going on to the different
types of DBMS (both Codasyl and non-
Codasyl), let's look at tried and tested
technigues of organising your data storage.

In days of old, when tapes were sold, serial
and sequential files ruled OK. In the first, re-
cords — that is, little blocks of related bits of
data — are stored one after another on the reel
of tape, jammed up together, and in no par-
ticular order. In the second, the files are
made up of records jammed together in an
order determined by one item in each record;
by one customer number, account number,
or part number for example. Serial files are
fine for things like payroll, where you have to
go through the whole set of records anyway
to do payslips, updating the amounts as you
go, but for answering queries about particu-
lar records they are useless. If, say, youhad a
serial file of names and addresses you would
have to go through the whole file to find the
postcode for one address.

Key items

Sequential files made this kind of thing
easier, thanks to the Indexed Sequential Ac-
cess method (ISAM). As described above,
sequential files have their records sorted into
order depending on some key item or other;
and a separate index file is formed to contain
a list of the key items together with their loca-
tions in the main file. So, if you want to find the
address of a customer whose record is
stored using customer number as a key, all
you have to do is put in the right number for
that customer. The computer will sort through
the index file, find whereabouts in the main
file the record with the number is, and go
straight there to get it out for you.

But even ISAM makes some unwarranted
assumptions about the questions you are
going to ask about your data. Such as, in the
example just described it is assumed that
you know the customer number that goes
with the record you want to look at. And if, in
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the same example, you wanted to get a list of
customers who lived in Manchester, or who
owed more than £500, you just couldn’t do it
without looking through the entire main file for
the little relevant lumps of data.

So how can database systems help? The
main thing is that they let you get at the same
data by different routes, so that you don't
need to know the one key fact about what you
want — the customer number for example.

The simplest form of a DBMS for
microcomputers uses a simple structure
which is called various things like a file type
database, an inverted database, or multi-
index database. These definitions are a real
bind. This structure is the one most com-
monly used in microcomputer databases,
and at any one time the user has access to
just one big file ordered like a sequential file
according to the value of one key item in each
record. But, and here itis a big but, the useris
not restricted to searching through just one
index file. A number of items in each record
can be used as retrieval keys, and each item
chosen as a key has its own index file so the
computer can find particular occurrences.

Reports

You might have noticed that explaining this
kind of thing leads you into all kinds of cor-
ners. Let's have an example: Say you're still
in business as a computer magazine prop-
rietor, and you have a big file of subscribers
(you hope) made up of records consisting of
name, address, and the date the subscrip-
tion was taken out. Now, with this database
you can say that the name, the town part of
the address, and the month part of the sub-
scription date are the keys, and tell the com-
puter that. It creates index files for each, as
described earlier; and then you can find out
things and produce what are called reports —
really the answers to the questions you want
to ask about the data. For instance, you could
sort the file into alphabetical order of sub-
scriber name, or into chronological order of
subscription date. You could look for all oc-
currences of ‘Bristol’ in the addresses, and
print out the associated names. You could
make a list of all subscribers whose subscrip-
tions will expire in the next three months. And
all this without having to know where any of
the information is stored, just the structure
and the search keys you have imposed on it.

Most commercial packages have this kind
of database management, including Jinsam
from Hini Micro-Systems of Riverdale, New
York — this runs on the Commodore PET, and
if the company’s adverts are to be believed it
has been “selected by NASA, Kennedy
Space Center, With Multiple Applications Re-
lated to the Columbia Space Shuttle Project.”
The capitals are theirs, the meaning is any-
one's guess.

Others of this type are Microconductor for
Microcomputer Technology, which runs on
the TRS-80 and the Apple ll; Information
Master from High Technology for the Apple;
and Profile |, I, and 1l for the TRS-80; this last
is put together by Radio Shack itself. Nor are
State-of-the-Art packages restricted to US
origin, with many good examples coming
from software houses in this country. A
glance through the advertisements of this

magazine would be productive, though | cite
DMS, The Administrator, and Silicon Office
as good examples.

Esoteric structures

You will certainly discover that the prices vary
a lot even for this simple type of system, and
this confusion will continue. The trouble is
that you are not just paying for the information
storage and retrieval facilities, although that
might be all you get in the really cheap
DBMS. You have to check up on a lot of other
things as well; whether you can choose the
format you enter data in and the format in
which your reports are printed out; whether
the DBMS interfaces to other programs like
WordStar for word processing or mathemati-
cal routines for doing calculations on the
data; how easy it is to command the system
to get the data you want out of it; and what
kind of fiddling around with files it lets you do.

This is one field where what you get does
not necessarily depend on what you pay,
since some commercial DBMS packages
might be slow at sorting and retrieving data
but have wonderful editing and formatting
facilities — one good example of this is the In-
formation Master package for the Apple al-
ready mentioned. But one thing you can be
sure of is that once you move into the more
esoteric database structures you are going
to be paying a lot more.

The next step up from the simple systems
we've looked at is an obvious one. They can
only handle one file of records at a time, and
the next batch can deal with more than one.
This can be handy. For instance, in our exam-
ple you could combine the subscribers file
with the magazine contributors file, and do a
combined search of both at once to find out,
say, how many subscribers are contributors
or vice versa, and create a cross-reference
file showing this. And, of course, you could
do searches and sorts on the contributors file
in its own right.

There are fewer examples of this type of
set-up. There is FMS-80 from Systems Plus of
Mountain View in California, which runs on
any CP/M machine and costs $750; and
Selector IV from Micro AP of San Ramon,

i e
e "/—"M

Many people wrongly use the word Database in place of Databank — when referring to large
collections of information used for purposes of which they don’t approve.

S

California, which also runs under CP/M and
costs $550.

Real heavies

And finally come the real heavies, the rela-
tional and network DBMS packages. This is
theoretical city Arizona, and much of the
blame must be placed at the door of Dr.
Edgar Codd, IBM's database king. He has
been described as “the inventor and deity” of
the relational approach, and the same
source describes his work as “the piece of
Codd that passeth understanding.”

I'm glad | didn’t say that. After all, I've got to
try to explain the stuff.

Now the usual explanation of relational
databases says that they allow the user to
look at data as tables, however the data is
stored on disk. | always find this a bit confus-
ing, although the alternative —a structure that
relates every item of a record to every other
item of every other record — is not much bet-
ter. Okay, let’s try to see how it's done.

Not surprisingly, we start with a table, no
surprise since in this context the word ‘rela-
tion’ means a two-dimensional table, like a
two-dimensional array. This first table lays
out all the data that will go on the database,
with each column, being one of the key
pieces of information that you might use. One
example I've seen is a programming person-
nel file where the columns are the program-
mer’s name, the languages he is familiar with,
the number of years he has used each lan-
guage, this job title, experience in the com-
pany, his hourly pay, the project he is working
on, and the manager of each project.

Now if you start filling this table in, starting
with the name column, you end up with a
basic table of data. But this won't do for our
relational structure, since each programmer
can know more than one language and work
on more than one project — and this violates
the relational database rule that every col-
umn must have just one value in each row.
For example, under ‘language’ you couldn't
have a row with both Cobol and Fortran in it.

Rearranging the table to make this happen
is the first stage in what is called normalisa-
tion; the next stage is to work out which col- b
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State-of-the-Art Report:

qumns depend on which other columns and
then to split these up into other relations,
each with its own key. Then, finally, you build
up any other relations you need to get the in-
formation you need, and this final form is cal-
led the third normal form.

Tables turned
This all sounds a bit of a mess. But what you
end up with as your database structure is a
set of two-dimensional tables showing diffe-
rent relationships between items of data. For
_instance, in the above example you end up
with four tables: one has employee name, job
title, experience, and pay as its columns; the
next has employee, languages known, and
language experience; the third has
employee and the project worked on; and the
last has the project name and the manager of
the project.

Forgetting detail, the normalisation proce-
dure gives you some set of tables, or rela-
tions, that enables you to get at anything you
like, by extracting information from one rela-
tion and carrying this on to the next approp-
riate relation, and so on. In the example we
are using, one question might be “What is the
Cobol experience of senior programmers
working on a project managed by such and
such manager?” The DBMS could go to the
project/manager relation to find which pro-
jects are managed by the particular man-
ager; then to the name/job title/experience/
pay relation to find which of these program-
mers has ‘senior programmer’ as his job title;
and then tothe name/language/language ex-
perience relation to find out whether the
programmers know Cobol, and if so, what ex-

perience they have in that language. And,
bob’s your uncle, there is your answer.

Well, at least I've succeeded in showing
you how complicated relational DBMSs have
to be — and how careful the user has to be in
designing the structure he wants in the first
place.

There are very few relational DBMSs about
for just this reason, especially (of course) for
micros. Even IBM, Codd and all, has only just
made a tentative step into relational systems
with its recently-released SQL/DS. But there
are a few, including the Condor Series 20/
DBMS from Condor of Ann Arbour in Michi-
gan, which runs on any Z80 machine and
costs $695; Quest from Software Products In-
ternational of San Diego, which costs $490;
Request from United Software of America,
which runs on the PET and the Apple and
costs $225 (I find myself doubting the rela-
tional qualities of a DBMS for that price, but
there we are); Sequitur from Pacific Software,
which runs only on the 16-bit Onyx hard disk
micro under Unix and costs — wait for it —
$3,495 (I can believe that one); and dBase |
for CP/M from Ashton-Tate, costing $700.
Several of these products are imported into
the U.K. by individual dealers or software
houses.

And now we come to the only Codasyl-
compatible micro DBMS, from a company
called, oddly enough, Micro Data Base Sys-
tems Inc. This is what is called a network
database, as all Codasyl types are. With a
network system the user can navigate his
way through a set of files, jumping from one to
another as required. For example, if the user
is in a parts file at a particular parts number,

he could jump to the supplier/parts file to find
the suppliers of that part, and then jump to
the suppliers file to find the suppliers’ ad-
dress.

Query language

MDBSI (the company) supplies its
MDBS.DMS (the product) with the option of
adding a program that provides a query lan-
guage — a common feature in big computer
DBMSs and on some micro versions. A query
language is generally English-like, and al-
lows the user to type in something like ‘Find
all parts numbered between 124 and 278
with a stock level between 100 and 200’ and
get the right answer.

The query language is the interface bet-
ween the user and the DBMS, and in rela-
tional and network systems allows the user to
navigate his way round the structure of files
or relational tables without writing any re-
trieval programs.

This, believe it or not, is just scratching the
surface of DBMS and database theory. The
information revolution means that more and
more data will need to be organised in more
and more ways, and like it or not the micro will
be at the sharp end.

Micro DBMSs are still in their infancy, but
watch out for developments. And watch out
for the advertising copy as well. Here's
another goody: “can be a view of the data
structure which differs from the basic physi-
cal hierarchy defined in the original database
definition”.

That forms part of a definition of the word
‘logical’. | think | just flunked another test.

of larger programs.

* Runs even in 8K

% Investment analysis
* Housshold budgeting

* Writes figures or alphabetic characters on your sheet
* Allows easy change or deletion

% Can save your sheet for future use

* Lets you print out your sheet on PET printers

% Education — business studies and economics

For the first time, you can have a visual electronic calculator on even the smallest Commodore Pet, with no

need for a disk drive.

You can move your screen around on your electronic worksheet, adding and deleting and recalculating . . . and if you think that
sounds familiar, you're right. SimpliCalc was written to provide the main facilities of programs like VisiCalc™ on machines which do
not have the 32K and disk drive required for VisiCalc™. Now the real power of your micro can be harnessed at a quarter of the cost

* Usss cassetts or disk

What can you use it for? It's limited only by your imagination; any tabular computation, especially where you want to adjust and
recalculate, is ideal. The Cronite Group uses it for costing, modelling, consolidation and capital investment appraisals. Try these:

* Costing

% Tax computations — personal or business

To obtain your copy of this versatile numeric tool, with comprehensive manual, send cheque with order, specifying whether your
CBM is % 2001/3000/early 4000 (PEEK (144) = 46) % late 4000 series * 8032 and whether you want cassette £29.90 inc. VAT or
disk £36.80 Iinc. VAT (specify drive) to:

SIMPLICALC — The Cronite Group Limited, Montgomery Street, Birmingham B11 1DT.

: i Further versions for other popular micros e.g. VIC 20 are planned; enquiries welcome.

* Aliows formulae to be set up for rapid recaiculation
* Shows you your sheet on the screen all the time
* Allows replication of columns and rows

% Financial modelling and cash flow

V.

_Further detalls from Mark Tumer on 021-773 8281 — telex 338247

VisiCalc is a trads mark
of Personal So!!waremc.j
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&\\%\\ NOW YOU HAVE AN
6 APPLE MICROCOMPUTER
YOU'LL NEED

OMNIS

All you’'ve ever wished for in an
information management
system.

OMNIS sets new standards in database programs and levels of
performance that you never believed were possible on a
microcomputer.

@ OMNIS is written in UCSD Pascal+, this
means a better structured, faster running
set of programs than could ever be possi-
ble using Basic — We believe that UCSD
Pascal+ is the best microcomputer
language available — OMNIS proves it —

@ OMNIS is structured around powerful file
handling modules. These modules give
you the flexibility to store and retrieve
your information in the way that you
want. Full multi-key indexed access is
available to all your database files, you say
what you want — OMNIS does the rest.

@OMNIS provides you with a versatile
report generating module that enables
you to define your own reports, lists, mail-
ing labels etc.

@ OMNIS has unparalleled search facilities
to allow you to be selective. Those hours
of fruitless searching through rows of card
indexes becomes a thing of the past.

@ OMNIS [ets you design your own screen
layouts for data entry and inspection —
you may have up to 10 screens per file.

OMNIS has an application waiting for it in
every business, school and laboratory and
workshop. Wherever information needs to be
stored and retrieved. OMNIS is available for
both APPLE Il and APPLE ///. We can also sup-
ply OMNIS for use on APPLE microcomputer
networks (yes, with true multi-user record lock-
ing). Trade enquiries welcome.

All registered users of OMNIS will be sent FREE
BACKUP disc and you will be kept informed of
all updates and upgrades. Free help will be
given to all registered users via an OMNIS hot-
line.

OMNIS — All you ever wanted
APPLE II* version - £174.00 (incl VAT & pp)

BLYTH COMPUTERS LIMITED ‘
Wenhaston, Halesworth, Suffolk P
IP19 9DH IS

+ trademark of the Regents of the ,

(2
University of California, QQ’ 3
050 270565 ¢
. 208

*trademarks of APPLE Computer Inc

s

. » Q <
»—-] BB 24 hour phone service & ¢ <
® Registered Trade Mark S >
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How you can achieve
some very sophisticated
programming techniques
using simple BASIC
strings. Mike Gross-
Niklaus explains

In the first part of “Strings and Things”,
the fundamental tools for handling
strings were explained. You saw how
to format output for any printer, how to
split up strings containing packed in-
formation and how to scan a string
character by character, together with
an application which reversed first
and surnames in a list.

In this article | will show you how | use
strings to create sub-languages, call named
subroutines, and pass groups of parameters
to subroutines. While these techniques might
be called sophisticated, the means of
achieving them is quite simple, provided you
have grasped the concepts described in the
first part of this article.

Creating sub-languages
Let's start by reviewing how you can use

—

PRRT 2

string functions to bite off fixed length chunks
of a given string. One application of this is a
routine which returns the abbreviated month
name, e.g. Jan, Mar, Dec, given the month
number. The trick is to set up the ordered ab-
breviations in a string, ensuring that 3 letters,
no more and no less, are used for each
month’s abbreviation. | create such a string in
the preliminaries block of of my programs.

1000 REM PRELIMINARIES
1010 DA$="JANFEBMARAPRMAYJUNJUL
AUGSEPOCTNOVDEC”

Then at any point thereafter in the program,
the following expression will return the month
abbreviation for month M in MN$:-

5040 MN$=MID$(DA$,M*3-2,3)

This expression, you may recall, takes a sub-
string out of DAS, starting at M*3-2, and tak-
ing 3 characters. Thus if M were 1, the sub-,
string would start at character 1*3-2 (=1), so
MN$ will be “JAN”, while if M were 8, the sub-
string would start at character 8*3-2 (=22),
and MN$ will be “AUG".

| use a similar technique to format reports
extracted from a mass of information held in
an array. Suppose for example, an array
holds 25 figures and a parallel string array
holds their titles or descriptions. And further
suppose that | want in one report to print titles
and figures for items 1,7,11,12 and 13 only,
listed with the titles starting at column 1, and
the figures starting at print column 40 with the
exception of item 13’s figure, which | want to
start at print column 50. In other words, a typi-
cal financial report.

This we will assume is just one of several
reports | may want to produce from the array.
Another might require figures 13, 18 and 19
lined up at print column 40, figure 15 lined up
at column 50 and figure 25 at column 60.
Diagrams 1a and 1b show what the two re-
ports might look like.

——

To do this using a separate routine for each
report is wasteful of memory. For a combined
routine however, we need a way of specifying
what items are to be printed and in which col-
umn the figure field is to start. Provided these
are available we can write one routine which
selects and formats any sub-group of infor-
mation from the arrays.

Formatting string

The trick is to create a formatting string which
the report-producing routine dissects or
parses so as to obtain the details for selection
and formatting. (Parsing, by the way, is the
jargon word for testing whether a set of
characters form a logical command and in-
terpreting what action is to be taken.) Pro-
vided you write a parsing routine to match,
you can use whatever conventions you like in
this formatting string. For example, to pro-
.duce the report of diagram 1a, you could
write:-

FS$="01-40,07-40,11-40,12-40,13-50,”
GOSUB 40000

You will have created your own sub-lan-
guage which tells the report routine to print
items 1,7,11,12 and 13 with the figures start-
ing in column 40 or 50. In this case the lan-
guage assumes preset field lengths for titles
and figures.

To parse the format string requires the
same technique as used for the month ab-
breviations. A full print routine for dealing with
arrays DA$ and DA is shown in LISTING 1.

Let’s look at this routine in detail.

Line 40010 is a useful technique, provided
you have a machine (such as the Commo-
dore PET) which lets you use the same
routine to print to the screen or a printer. If
DV=3, (PET SCREEN device number), the
output will go to the screen. DV=4 will send it
to the printer provided you have set it up as
device four.

Line 40020 is a loop to scan the formatting
string. The INT business is to ensure that all
portions of the string are processed. See
Mikes Muses this month for more information.

Line 40030 extracts the ‘Ith’ portion of the
formatting string. | include commas in my

—
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strings to make them more readable during
program development, but it isn't part of the
formatting information. Line 40030 therefore
extracts only 5 characters, ignoring the
separating commas.

Line 40040 extracts the required solution
and formatting parameters from the portion.
The array element to be printed is specified in
the first two characters and the start column
for the figure field in the last two characters.
Once again | include the hyphen merely for
readability and the parse routine ignores it.

Line 40050 prints the title for the specified
figure, padded out to 39 characters with the
spaces contained in SP$, (Set up in my pre-
liminaries block of course) and further pad-
ding to ensure that the figure field starts in the
right place. For example, if PC is 40, then no
extra spaces are printed so the figure field
will start straight from the title, i.e. in column
40; whereas if PC=50 then ten extra spaces
will be printed and the figure field will start in
column 50.

Line 40060 processes the specified figure,
DA(EL), to align the decimal point. Sub-
routine 50400 is one of my standard sub-
routines, shown in LISTING 2.

Line 40070 handles the next portion of the
format string and line 40080 effects a return
from the Print Report subroutine.

Subroutine 50400 is a good example of
nesting string functions within each other.
Line 50410 rounds the figure to two places of
decimals. Line 50420 deals with the case of
the figure being zero.

Decimal alignment
The main alignment is carried out in line
50430. To understand it we must examine it
from the inside and work outwards. ‘Z+.005*
SGN(Z) ensures that a 5 is added in the third
decimal place whether the numberis positive
or negative. The extra digit is added to en-
sure that trailing zeros in the first or second
decimal place are included. For example,
STR$(1.50) would result in “1.5” but adding
the extra digit ensures that STR$(1.505)
gives “1.505” and we can chop off the third
digit later on to give “1.50".

RIGHTS(" oo ,10) right aligns
the string, including the third decimal digit, in
a 10 wide field.

|
|
f

e

©)

REETS (s 9) chops off the third decimal
digit.

You can devise your own conventions and
meanings for format strings provided you
also write the appropriate parsing routine as
in the above example. You need not restrict
yourself to formatting applications. For exam-
ple you could use a sequencing string to de-
termine in which order a set of subroutines is
to be processed. For example:-

2010 SQ$="1542" : GOSUB 40100
40100 REM SEQUENCER
40110 FOR | = 1 TO LEN(SQ$) :
SG=VAL(MID$(SQ$,!,1))
40120 ON SQ GOSUB 45100, 45200, 45300,
45400, 45500, 45600, 45700
40130 NEXT | : RETURN

will cause subroutines 45100, 45500, 45400,
and 45200 to be obeyed in that sequence,
while on another occasion in the same prog-
ram you might have:-

3010 SQ$="4612" : GOSUB 40100

which will cause routines 45400, 45600,
45100 and 45200 to be obeyed.

Passing parameters

Very often a subroutine needs several
parameters. Suppose for example you have
a routine to print a message somewhere on
the screen. You might want to specify the line
and the column within the line at which the
message is to start or whether it is to be
centred on the line, and whether it is to be in
normal or “reversed’ display mode. Normally
you might write code along the following
line:-

Z$="WOW!” : LN=5 : CO=14 : DM=0 :
GOSUB 20000

meaning “Print ‘WOW!" on line 5, starting in
column 14 and display in normal mode”.
Whereas:-

Z$="WOW!” : LN=5 : CO=0 : DM=1
GOSUB 20000
v Lkl

MicroComputer Printout March 1982

s ,.J.fé,é.,.-.. ’2%&%2%@ T

might mean “Print “WOW!’ centred in line 5 in
reverse display mode”.

Another way of doing this is to use a
parameter string and a technique similar to
that shown above using formatting strings. In
this case, however, the parameters are not in
a fixed format or of a fixed length. Instead
they are separated in the parameter string
by, say, commas. An unpacking routine
places the various parameters into a
parameter array from which they are ex-
tracted by the subroutine which requires
them. Such an unpacking routine is shown in
LISTING 3.

Line 50510 initialises a collection string,
(Z$), and a parameter array pointer (EL), then
scans each character of the parameter string
in turn.

Line 50530 checks to see if it's a comma,
(the parameter item separator). If not, it adds
the character to the collection string and
moves on to the next character.

Line 50540 deals with a comma. The con-
tents of the collection string are copied to the
element of the parameter array currently
pointed at by EL. The collection string is re-in-
itialised and the array pointer moved on one.

Line 50550 moves on to the next character
in the string gets copied to the parameter
array.

In use you might code along the following
lines:-

3050 Z$="WOW!" : PS$="5,14,0" : GOSUB
20000
20000 REM PRINT MESSAGE
20010 GOSUB 50500 REM UNPACK
PARAMETERS
20030 etc.

My own PRINT MESSAGE routine uses letters
as well as numbers:-

4010 Z$="TEST MESSAGE" : PS$="25,C,R"
: GOSUB 20000

would cause “TEST MESSAGE” to be printed
in reverse display mode in the centre of line
25 at the bottom of the screen.

Calling subroutines by name
If you've found some of the foregoing a little
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YPO10

YPO11

YPO12

VPO16

VPO23

VPO24

YPO25

VP026

~anclisgenie ~

X X X K VIC SOFTWARE SCOOF 1! % % % X

THE BEST VIC PROGRAMS YET -~ AVAILABRLE FROM AUDIDGENIC NOW 'ttt

AMOK....The halls of AMOK are populated by robots out of control and out to get you. To save yourself
you must be quick on the draw and fast on your feet. PRICE £6.99

BIMPLE SIMON....Puts your dexterity and memory to test. You have to follow a sequence of flashing colour
bars and tones. PRICE £6.99

ViCalc....Turns the VIC into an easy to use programmable calculator. Ten memories are displayed on the
screen along with four working registers. Using single keystrokes all normal addition, aultiplication
etc, and scientific functions may be undertaken, as well as compound interest and percentage. Precision
may be set to round up the last digit from 0 to 9 decimal places. PRICE £8.99

A-MAZ-ING....Needs 3K expansion. Fast action gobbler game - eat the dots and avoid the nasty ghosts. You
can eat the ghosts when they change colour. PRICE £6.99

MASTERWITS....Try to deduce the pattern of four colours from the six colours at your disposal, while
MASTERWITS gives you the clues. Rumour has it that seven tries is average!? PRICE £6.99

KIDDIE CHECKERS....Teaches small children to play the game of draughts. Only looks one move ahead.
PRICE £6.99

WALL STREET....The stock market comes to life. Follow the market’s rise and fall with cash, shares and
hope. Sharp trading will win. PRICE £6.99

ALIEN BLITZ....The Invader game for the VIC! How good are you at blasting aliens from the sky? Features
nine playing levels. Watch out for the superhuman ninth! PRICE £7.99

¥ 32y PLUS COMING SOON ¢ % % %

EDUCATIONAL NEW GAMES!'!'! PERSONAL UTILITIES
Programs presented in a YP032  INVADER FALL VPOI3 VPM ...... VIC Securities
highly entertaining and VPO3Z  THE ALIEN Portfolio Management. Keeps track
visual package..... VPO3I4  STAR WARS of your stocks and shares.
YP029  SKYMATH VPO3I5  METEOR RUN YP020 VICAT +uuuuss Your personal
VFO30  SPACE DIVISION YP014  SPIDERS FROM MARS data base.
YPO17  ROBOT BLASTERS YP028 VITERM A ... For telephone
VPO18  ASTRO TRANSPORTERS comsunication  with electronic
VPO19 3D INVADERS bulletin boards, mail networks,
VP022  BLASTOIDS The Source. Also allows operation

as a dumb terminal,

t 2t ¥ INTRODUCING THE NEW RANGE OF VIC PROGRAMS FROM CREATIVE SOFTWARE OF CALIFORNIA % ¢ ¢ 8

EDUCATIONAL GAMES PERSONAL  UTILITIES
VPO44  HANGMAN VP047  CODE MAKER VP040 LOAN ANALYZER
HANGMATH CODE BREAKER VP041 CAR COSTS
VP45  MATH HURDLER VP046  SEAWOLF VP042 HOME INVENTORY
MONSTER MALE BOUNCE oUT YPO43 HOUBEHOLD FINANCE
VIC TRAP

¥ ¥t 3 CARTRIDGES ¢ % ¥ 3

THE BEST OF THE GAMES PROGRAMS PLUS A PACKAGE OF PROGRAMMING UTILITIES WILL BE AVAILABLE SHORTLY IN
CARTRIDGE FORM.

SOFTWARE HOUSES PLEASE NOTE !!!! AUDIOGENIC CAN SUPPLY CARTRIDGE PARTS, PLASTIC MOULDINGS AND P.C.B.s
FOR YOUR ROM PACKS. RING FOR DETAILS

B8 | DINERS ALL PRICES INCLUDE V.A.T. FYERIEY |
At AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM L —on

AUDIO
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heavy, don't panic! They are a distillation of
many hours of programming and experimen-
tation. It may well take you an hour or so to
see exactly how they work.

To finish up with, let’s tackle an apparently
very sophisticated problem with a very sim-
ple bit of string coding. You will undoubtedly
have met the problem where you code some-
thing like:-

IF A=B THEN....... : REM SORT ROUTINE

where you can’t put in the line number be-
cause you haven't yet written the SORT
routine. There have been a number of very
clever machine code routines written which
either add extra parsing on to the front of the
BASIC INTERPRETER whenever it meets a
GOSUB, so as to allow such things as
‘GOSUB SORT' : or which ‘process the
parameter immediately following a SYS call
to achieve the same result, e.g. SYS 826
SORT. Both methods then scan the program
lines looking for REM SORT or some-such
and effect a GOSUB to that line.

You can achieve the same effect with very
simple programming in BASIC, by setting up
a SWITCHING routine along the following
lines:-

40300 REM SWITCHING ROUTINE

40310 IF Z$="SORT” THEN 50800

40320 IF Z$="PRINT” THEN 20000

40330 IF Z$="EVALUATE" THEN 25000
40340 etc etc

The line numbers after the ‘THEN's can be fil-
led in when the appropriate routines are writ-
ten.

In the main body of your program, you can
write:-

Z$="SORT” : GOSUB 40300

or
Z$="EVALUATE" : GOSUB 40300

without any thought as to what line numbers
the SORT or EVALUATE routines occupy.
Moreover, if later you decide to alter the posi-
tions of these subroutines, you don't have to
wade through your program looking for
GOSUBSs to amend, (SHUT UP!! you smug
BASIC AID or TOOLKIT owners!!). Only the
line number in your switching routine (in this
case 40300) have to be changed and they
are all in the one place.

So that's it — my ‘mind dump’ on the Won-
derful World of Strings. Most of the ideas
stemmed from looking at other peoples’
programs and as always, | advise you to fol-
low through as many programs as you have
time for, provided you know what they
achieve. | look forward to hearing from you

Diagram 1a

Diagram 1b

1

1 FPhone EBill 158, 86
7 Post. stationers 12. 68
11 Coffee and tea suemmlies . 8a
12 Clearning. tDWEI’ et 1% I 3
13 OFfice running expenses 218,88
13 Of+ice runnina expenses 218,060
15 Tea and coffes rpauments 1S
12 Petta Cash SE, B8
12 Electricity and Gas 128, 86 N
25 Total of office costs =

oo
Ty

wn
=

48088 FEM REPORT
466816 OFEH 1.1

408028 FOR I = 1 TO INTCLEMCFS#)-6+.50
40830 SSE=MID$FIFSE. [#6-5.50

40646 EL=YAL(LEFT$(55%.202 © FC

48656 FRINT#1. LEFTH( 245 :
4@e68 Z=DRCEL» ¢ GOSUE u4nn FFIHT#I %
48670 HERT 1

4@@2@ CLOSE 1 @ RETURH

Listing 1
I

Sa4ed REM ALIGH

:t14lf1 S=IMTEE#188+.5
s IF Z=8 THEH : = l—j.[ﬂ'“ : FETHF
S ZF=LEFT#RIGHT$:" THETRECZ+, GRSHESGHIZ 0 )
SE448 RETURH
Listing 2
]

about your own favourite string routines

A

Listing 3

= RO
£ R I o= 1 TO LEMUFS
{-

IF ¢ LI ~rw?+L:$ GOTE
P EL=EL+1

HEXT
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Disk Checkout

Before | take a diskette “on the road”, there are two things
that | often want assurance about. First, are all the files
good? Secondly, are the empty blocks in good condition?

This program tests the disk for these two properties,
and adds a third: it will reclaim a scratched file if desired, if
the file is still intact on disk.

The program is constructed to work on 2040, 4040 and
8050 disks. On 2040'’s, however, it can only usefully perform
the first of the three activities. Although not fully checked
out, it also works on the single drive 2031 unit. In this case,
reply S (for Single disk) when asked DRIVE NUMBER?

Checking Files
There's more to checking a file than seeing if it is there.
Some of the questions that need to be asked are:

— Are all the blocks of the file OK?

— Are all blocks allocated?

— Is there conflict with any other file?

—Is the block count correct?

This program checks all of the above. In doing so, it
has turned up a minor bug in the disk system: files joined
with CONCAT and APPEND are likely to have the wrong
block count. This doesn't hurt anything, but gives you
misinformation on your directory listing.

File names are shown on the screen as the files are
checked. If trouble occurs, the program will continue to the
next file. See the note below on errors.

Checking blocks
If you plan to write on a disk, and aren’t sure everything is in
good order, option 2, checking blocks, is convenient.

The program reads all blocks and ensures that they are
in sound working order. 2040 type disks (DOS 1) can't be
checked in this way; when a 2040 diskette is new-ed, all
blocks are not written. This program checks by reading, not
by writing; it can’t do a valid job if some blocks have never
been written.

The blocks and sectors are shown on the screen as
they are checked. If there is an error, the program will stop
with an error notice. See the note below on errors.

Un-scratching
The program searches the directory for the names of
scratched files and asks you whether you want to recover
any file. When you say YES, you will be asked to identify the
file type — this information was lost when the file was
scratched. Then, a number of checks are very carefully
made:

— Are all blocks good?

— Are all blocks free?

—Is the block count correct?

DISK DO

PET supremo Jim Butterfield discloses two of his
favourite and most useful disk routines. One for check-
ing on the veracity of a particular disk and the other for
changing your drive number without recourse to a
soldering iron!

If the file passes all the above tests, the unscratching
takes place, and the disk is asked to perform a VERIFY/
VALIDATE/COLLECT which re-allocates the blocks.

Only one file can be reclaimed during a run. Multiple
runs can unscratch many files, one at a time. | did it this way
to provide an extra level of protection, but you may change
the program to allow mutliple un-scratches if you wish.

The program

The program is written entirely in BASIC, so a user can
modify it to his particular needs. Except for a very small part
of un-scratch, the program does not write to the disk; it only
reads. Be aware, however, that closing a direct channel will
force a BAM write to take place; this makes it desirable for a
program to run through to completion rather than be
stopped halfway through. See the error note below.

The Block Availability Map (BAM) is printed, and this
may be an interesting thing to view for users who are not
aware of the disk’s organisation. The centre track (track 18
or 39) is reserved for the directory, and file space is
allocated close to this centre track where possible; this
minimises drive head movement. When a file is written on a
track, it is not written to consecutive sectors but “hops
around” in order to optimise speed.

The program decides what sort of disk it has, based on
information supplied by the diskette itself. Thus, a 2040
diskette placed into a 4040 drive will be recognised as
being 2040 format.

The directory is read from disk the “hard” way — as a bit

These utilities will work on all Commodore disk units
including the new 2031 single drive.
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map. This allows us to see things that a “normal” directory

won't tell us, allowing us to find file starting locations and to

see scratched files if we wish.

This program won't attempt to read a disk which is bad

format. If you can't initialise a disk, this won't help you.

Error procedures

If you find a problem on a disk, get it out of your inventory as

quickly as possible. Copy the files you can salvage over to
a fresh diskette. Diskette problems don't solve themselves:
once a disk in in trouble, the errors can propogate and
eventually harm your good files. It won't happen often; but
none of us need to have it happen even once.

Summary

| find the program handy. | hope you will too. The most
important factor is that now | can use one program for all
disk units.

——
—-
ol

B

rid ol
A

k3

b1 +icdl :1+1 et
: then print"?N

=1
print n

print chr$c 145"
G o

1168
1118
11z6
1128

* N obad chain!"
then 7" allocated kb locks!
=1h+l

rint#1S Y-t

chrF0d i kbF

time to veritodoollect disk'ia¥
ther end

to 255 ierint#lS, Yn-r"ichrgddnibE

DISK CHECK Listing.

Spaces have been added to the listing to aid legibility; it
may be necessary to close them up to fit some of the longer
lines. The number of spaces between quotation marks in

lines 840 and 1070 is not critical — 20 spaces is sufficient.p
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We repair PET and APPLE computer systems. For first
class service call our maintenance office on 250-1481.

The Dr. Watson Book of Assembly Language Programming
This is a new teach-yourself guide to machine language programming
for 2-3-4-8000 PETS. Price £10.00
AD100
4-channel A/D Converter. A single board converter with on-board
power supply. Works on any PET or computer with a parallel port. Now
you can let your computer touch, see, feel, and sense what is around it.
Comes complete with instruction manual. Price £55.00
AD-50
1-channel single board AD/DA converter. Designed to work on any
computer with a parallel port. 50,000 samples/sec. Requires power sup-
ply. Comes as kit. No software included. Price £217.50
PET TV Interface
This well-built unit connects to either your domestic TV or monitor. No-
thing to adjust. Connects to the PET user port and a second cassette
port. For 40 and 80 column PETS. Price £35.00
RL100
This is a six-channel relay switching unit with on-board power supply.
Relay rating is 1A at 30V DC/100V AC.
Price £50.00
' We also build higher ratings and solid state switches. Phone or send
s.a.e. for details.
VC100
This is a random access video controller. VC100 enables your compu-
ter to keep an index of the recordings you have on your video recorder.
You can then under software control, rewind, fast forward to any posi-
tion on your video tape. Send s.a.e. for details.
CB-2 Soundbox
Ideal sound box for your PET. Comes complete with programming in-
structions and demo tape. Plugs into PET user port and cassette port.
Price £17.50

PEDRO COMPUTER
SERVICES

We also supply a selection of VIC computer games and
hardware. Please send s.a.e. for details.
Carr. £1.50 P&P per item. Dealer enquiries welcome.
4 Cowcross Street,
London E.C.1.

01-250 1481 o

VIC 20

THE HOME COMPUTER

by commodore

For less than £200.00 you can enter the fascinating
world of home computing. Whether you want to relax
with a game of space invaders in full colour and
sound or you have a practical appllication in mind,
e.g. information storage and retrieval, the VIC 20 is
for you. Your domestic colour or black and white T.V.
is used to display text and graphics and the full-size
typewriter keyboard allows you to write yur own
programs following the step by step manual.
VIC 20 GROWS WITH YOUR NEEDS:
* extra capacity — up to 29K of added memory
* rapid data retrieval — single disk drive
* printer — low cost dot-matrix printer
* control — IEEE 488 interface (allows VIC 20 to use
PET/CBM equipment)
commodore VIC 20 — no other computer gives you so
much for so little.
FULL RANGE OF COMMODORE COMPUTERS IN
STOCK. ADVICE FREELY GIVEN.
Ring now for full details: 061-834 4233
Sumlock Manchester, Royal London House
* 198 Deansgate, Manchester M3 3WE

“Every PET owner
should read it”

“The PET Companion” is
a fascinating collection of
essential PET information
from the pages of
Microcomputer Printout. It
contains all of the editorial
from the 1979 & 1980
issues, including 105 PET
programming hints and
tips, 116 news reports, P
reviews of 54 peripherals

ranging from light pens to

printers and 27 major

articles on PET program-

ming. All of it written in
straightforward English.

All about Britmin's best sethng persona

Chu

Ck P eddle, Inventor of the PET

‘ Some of the topics covered:
7 @44 PROGRAMMING THEPET HARDWAREREPORTS

The New ROM Set
CBM 8032 SuperPET

Double Density Plotting
Modular Programming

Programming Style
Graphics
Subroutines
Sorting Out Sorts
Tokens

The Game of LIFE
Tommy's Tips
ROM Addresses

THE SOFTWARE

Business Software Survey

Cosmic Invaders

Superchip

PETAID Do-It-Yourself Database
What's Wrong with WORDPRO?
Screen Display Aids

Keyboard Tutor

Photography Course

Who Do You Want To Be?: Fantasy
Games

Commodore's Assembler Develop-
ment System

CompuThink Disk Drives
Hardware Repeat Key

High Resolution Graphics

The Commodore Printer

How the Keyboard Works
AIM161 Ato D Convertor
Commodore's 3040 Disk Drive
PET's Video Logic

Colour for PET: The Chromadaptor

THE SPECIAL REPORTS

PET in Education

PET Show Report

The Jim Butterfield Seminar
Hanover Fair Report

PET In Public Relations

Local User Groups

High Resolution Graphics
Commodore's New Technology
Future Shock: Forecasting The
Future

Speech Synthesis

PET As Secret Agent

Programming Aids & Utilities Survey A Visitto the Commodore

PET Games

plus news, letters, gossip and regular columns by leading PET

experts.

For your copy send a cheque for £9.95 (USA $25, Overseas £12) or your Access/Mastercharge/Eurocard or Barclaycard/Visa number
to Printout Publications, PO BOx 48, Newbury RG16 OBD. Credit card orders accepted by telephone on 0635-201131
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DISKK DOCTOR

< Device Changer

CHANGE DISK changes the device number of any disk:
2040, 4040, 8050 or 2031. It is an adaptation of a
Commodore utility program.

Why would you want to change a device number
logically? You can dig into the innards and restrap the disk
to a new device number if you wish. “Logical” changes are
temporary and vanish when power is removed from the unit.

¢ chanoe chm disk

Disk copies

The most usual reason is a temporary hookup. In order to
make copies or do some similar job, you want to hook
together two or more units. Maybe you've borrowed an 8050
from a friend for the afternoon; he wouldn't be pleased to
find the unit restrapped when you return it.

The trick is to arrange for the program to search out the
right place to do the disk unit change. There are three
different sets of locations which are used on various disks:
12/13 on the early 2040 and 3040 units; 119/120 on 2031
units; and 50/51 on 4040s and 8050s. We find out which
one is correct by PEEKing the innards of the disk and
seeing which set of locations contain the correct (old)
numbers. When we find the right one, we make the change.

For those users interested in “innards”: the disk units st
check the device strapping once only at power up. It stores
the computed “listen” and “talk” addresses in RAM
memory, and from then on will use only the computed
values. So we can change RAM, and the new device
number will be operational until we cut the power.

Listing: CHANGE DISK program.

Spaces have been added to the listing for legibility; you
may need to close them up as you enter the program.

COMMAND-O ON TRIAL!

If you own a PET or CBM computer with disks then you ought to have a COMMAND-O
chip. It's got all the facilities of that other chip (can't think of the name),
plus BEEP, EXECUTE, INITTALTIZE, PRINT USING, AUTO-REPEAT - and you can scroll a
program listing up and down the screen! There are lots more functions, but
perhaps the best way to learn about COMMAND-O is to use one. If you order a
COMMAND-O chip from SUPERSOFT before 31st March you'll qualify for our special
money back offer. Just return it in good condition within 10 days and we'll
refund your money in full! COMMAND-O is for Basic U4 users only and costs £59.95
plus VAT. It fits in the UD3 or UD12 socket and comes with a comprehensive, but
readable manual.

ARROW is a chip that will be of particular interest for committed tape users -
because it will LOAD, SAVE and VERIFY at 7 to 8 times normal speed! There are
lots more features for just £30 plus VAT, but since we're making the same money
back offer why not try it out. Don't forget to tell us which machine you own (it
works on all models except the original 0ld Roms) and which socket is available.

FREE TO PET OWNERS...

Our 1982 catalogue is now available, and it's absolutely free to PET owners (just
tell us what equipment you've got and we'll add you to our computerised mailing
list!)

First Floor, 10—14 Canning Road, Wealdstone,
Harrow, Middlesex, HA3 7SJ, England
Telephone: 01-861 1166
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‘ software, technical advice and information is available from an.experienced
staff of experts. Even if you already own a VIC 20, get on our mailing list to
know about new developments. Remember—everything has the backing of
Adda’s reputation, and there’s a full 12-month warranty on all hardware.

Adda Computers Ltd., a major supplier of computer systems
to industry and business, have opened the Vic Centre in

West London. Here you can see, discuss and buy everything to do with
the new VIC 20 personal computer—in person or by mail. Hardware,

The Vic Centre is easy to reach—Just off the A40, close to North Acton tube
station.

o “ Not just a computer but a whole

expandable system

AT ONLY £189-95 inc.VAT. Special cassette deck
£44-95 inc.VAT.

The VIC 20 is a fully-fledged, easy-to-use computer. It's the core of
a great expandable system, with full-size keyboard operation.
First-time users can work it immediately with plug-in program
cartridges, using your own colour TV to get up to 24 colours on ;
screen, and three different sound tones. Or write your own programs
in BASIC. The VIC 20 lets you build a system as needs and budget
dictate. You can expand its memory to 32k Byte with Plug-in
modules, and transfer data to external storage units. So the VIC 20
is more than just a personal computer—and its system will expand
to put it even further ahead.

VIC 20 Dot Matrix Printer
Tractor-feed, 80 character-per-line, 30 characters-per-second printer.

£229.95incl VAT.

VIC-RS232 INTERFACE

Fully implemented (true levels)
RS232C-V24

BI-DIRECTIONAL INTERFACE

Allows Vic to work as Mainframe Terminal
Drive a Qume Daisywheel or a Paper Tape
Punch etc. etc.

FEATURE This unit contains master power
supply which supports Vic's own supply
when carrying Memory Expansions,
Cassette Drives, Light Pens, Printers etc.

VIC-MEMORY 3K

Small size—low cost memory expansion.
Plugs into Vic and reproduces memory-port.
Can be used with other expansions gives a
total of 6k user static ramon Vic.

FEATURE This board allows Vic to move
Basic to begin at 1024 ($0400) as in Pet,
and enables the use of HIGH RESOLUTION
COLOUR GRAPHICS £40.25 incl VAT.

VIC-TOOL KIT £28.75 incl VAT.
For those who know tool kit on Pet we now
have same facilities for Vic.

VIC-LIGHT PEN
This high quality light pen works in both
normal and Hi-Res modes on the Vic
allowing simple interaction with the Vic
without keyboard entry.

Easy to program and easy to use.

e.g. Menu selection. Non-keyboard entry.
Teaching Games.

FEATURE touch sensitive “Enter” contacts
to eliminate accidental entry.

VIC-Games Port Adaptor Cable
games port plug.
A two into one adaptor for use with both
joysticks and light pens. A must for those
who require full control of games with
graphics.

FEATURE low-cost High quality. Robust.
VIC JOYSTICK

Single

Hand-Held joystick units for games use
available in Pair or Single configuration.
N.B. (2 Singles will not work as a pair
Renumber, Auto, Append etc. unless modified) £14.95 incl VAT.
This may be used with the stack VIC Rom Le Stick £30.75 incl VAT.

Switch Board. The ultimate joystick. One handed multi-directional super

VIC ROM SWITCH BOARD £40.25 incl VAT. sensitive stick with built in fire button.

An inexpensive unit which plugs direct on to Memory

Expansion Port of the VIC and allows the insertion of up

to 4 ROMS for games packs or toolkit aids, etc. .
FEATURE. Simple software switch exchanges each pair of VIC software Each of these tapes £14.95 incl VAT.
ROMS into VIC's ROM space allowing ‘clashing’ ROMS to be Codebreaker/Codemaker RN 5 Y
used. You play the VIC or the VIC plays you in this computerised
FEATURE. Plug-in zero force sockets are available as optional version of Mastermind.
extras to help eliminate pin damage to valuable ROMS. VIC Seawolf, VIC Trap and Bounce-out

3 fun games, a submarine shoot out, a beat the VIC and an
TERMS AND CONDITIONS: All goods sold subject to Adda old favourite pub game. Good games with different skill levels.
terms and conditions of sale. Full details available Monster Maze and Maths Hurdler
on request, but include: 7 day money back guarantee, Adda A fun game with good colour and sound and a mental arithmetic*
12 month hardware warranty. Please allow 21days for delivery. learning game. Highly rated by everyone we have shown it to.

Allow 7 days for personal cheques to be cleared. Quoted

prices are inclusive of VAT. tialdeginanivouitainis

Goods Required Price MAIL ORDER to: Adda Computers Limited, FREEPOST, London,
W13 OBR or telephone your order (24 hours a day) to

01-992 9904 quoting your BARCLAYCARD OR ACCESS
number.

* I enclose a cheque, made
payable to Adda Computers
Add £2.00 2 ¢ Limited for
.00 p. & p. for B, A R
orders under £50.00 Total £ B o o o b e e s U e e
) * Please charge my Barclay/Access 3
Name: account. My account number is
G ] [ S 5 e L e o

* Please add my name to your
mailing list

SHOP ADDRESS: Adda Computers Limited, * Delete as applicable
154. Victoria Road, Acton, London, W3. Tel 01-992 9904. Date:.......
OPEN: 10 am—6 pm (Tuesday—Friday), 10 am—>5 pm (Saturday).

MicroComputer Printout March 1982




I T I I T = = = = = = = = I = = I = = I O O T I I~ I A I T~ I - I I - IR )

There is a great definition of the difference between
Hardware and Software: if you can kick it then it's Hardware!
Hardware is the electronics and the casing in which they are
mounted. Software is the p you run on the computer. It's
like a Hi-Fi system - the amph*ier, record deck and speakers are
all hardware, while the music you play on it is software.

The hardware of a microcomputer will consist of several
parts including a keyboard for typing in instructions and a Visual
Display Unit or ypu for displaying results. This could be your
own T.V. set, or a specially modified screen built into the compu-
ter. On it you will be able to display alphanumeric characters
(A-Z, 0-9 and punctuation) and special graphics characters for
diagrams and drawings. These charactiers range from simple
lines and squares, to intricate games symbols. The higher the
resolution Of your graphics, the finer the lines that can be drawn,
and the smoother the curves appear.

Inside, the computer consists of Integrated Circuits (I.C.s)
or ‘chips’ - small, solid-state electronic devices, encased in black
plastic. The most important of these is the Central Processing
Unit or ¢PU, which performs all the calculations and manages
the whole system by shuffling information around its parts. The
two most common ‘models’ of CPU are the MOS Technology
6502, used in Commodore, Apple, Acorn and Atari microcompu-
ters, and the Zilog Zz-80 used by Tandy and Sinclair amongst
others. Two other popular CPUs are the Motorola 800 and Intel
8080

The computer has two types of memory. Random Access
Memory or RAM is temporary memory - anything stored in it is
lost when you switch the computer off - the technical term is
volatile. RAM is used to store all the commands (instructions to
the computer) you type in, the program which it is currently run-
ning and all the data to which that program refers. This data con-
sists of variables: a variable is just one item of information and
has a name which identifies it e.g. PRICE and a value - 5, per-
haps. Integer variables can only cope with whole numbers,
Floating Point variables can cope with decimals as well. String
variables are not numbers, but strings of characters (such as
someone’s name or address) which can be sorted into alphabet-
ical order, or gsearched for references to a particular word or
‘phrase’.

ROM (Read Only Memory) is permanent memory - you can't
alter it, and switching off won't erase it. ROM is used to store the
special programs that tell the microcomputer how to behave.

These include the Operating System Which enables the
CPU to manage the keyboard screen and memory all at once.
Operating Systems vary greatly ‘from machine to machine
though there are a few standard ones including CP/M and Unix.
The advantage is that applications programs written on one com-
puter using one particular operating system should be compati-
ble with any other running the same operating system, regard-
less of its individual design.

There are other types of memory, such as PROM, EPROM,
EEPROM and even EAROM, each with their own redeeming
features, but these are generafly only used in specialist devices,
or for development purposes prior to full-scale production.

All forms of memory are measured in the same units. A Bit -
short for Binary Digit - is the basic unit of computer memory, and
canonly be used to store a ‘0’ or ‘1’ - equivalent to being switched
off or on. These are compounded into larger units to store useful
information. Eight Bits form a Byte and most CPU’s process one
byte at a time. A byte is usually the equivalent of a single digit or
character, but can represent something more abstract.

Some of the newer and more advanced CPU’s, like the
68000 and Z8000, process 16 Bits at a time, a considerable in-
crease in speed. A typical process might be carried out in ap-
proximately a millionth of a second!

Exactly 1024 Bytes makes one kilobyte or KByte - so that a
32K computer in fact has 32x1024 or 32768 bytes of memory.
The reason for that strange number is that it can conveniently be
expressed in Binary, Which is the numbering system used by
computers.

The CPU is only capable of very crude operations - such as
adding two digits - but can execute them at very high speed. To
make it perform any real function, the CPU needs to be given a
long list of instructions - a program - written in a form it can under-
stand; this is called Machine Code. Unfortunately it is almost
incomprehensible to humans, consisting of rows of digits, the
result being very slow programming and many errors!

pleat C mputer
% CRIB SHEET %

Read this and instantly understand every article in this issue.
* ﬁr * Dazzle others with your deep knowledge of computing. ﬁ *
Also guaranteed to prevent beach bullies kicking sand in your face.

Various high-level languages for computers have therefore
been developed, which are rather closer to English, and hence
easier to program in. FORTRAN is a language suited to
Engineering calculations, whilst many business programs are
written in COBOL. By far the most common language, and incid-
entally the easiest to learn, is BASIC; fortunately it is fairly
compatible from machine to machine.” The most standard is
called Microsoft BASIC and is found on PET, Apple and many
others. Of increasing popularity is PASCAL, which is harder to
learn, but better for writing large programs, and inducing good
‘program discipline’ in new programmers.

Programs written in a high-level language have to be con-
verted to Machine Code before they can be run by the CPU.
There are two types of special program that carry out this transla-
tion. The first is the Compiler Which translates your whole pro-
gram into Machine Code before executing it. An Interpreter
works through your program line by line, translating and execut-
ing as it goes. Typically an Interpreted program will run 10 times
slower than a compiled one, but will use up less memory be-
cause only one version is stored. Interpreters are more useful if
you are developing a program, since the discovery of an error - a
Bug in computer jargon - does not necessitate recompiling the
entire program. The precise difference between Interpreting and
Compiling takes rather more explanation. Those interested
should read our article “Compiling For Speed” in the July issue.

If a computer is designed to handle a number of different
programming languages, the various Interpreters and Compilers
will be stored in RAM. Machines which only run BASIC, however,
generally have an interpreter in ROM. This kind of software, per-
manently embedded in Hardware, is sometimes called Firm-
ware!

And so back to hardware. The |.C.s are held in place on a
Printed Circuit Board, or PCB, which is a stiff card with many fine
copper tracks that interconnect the components. Indeed some
cheap computers, called Single-Board computers, only consist
of a PCB. You need to be a c?ab hand at soldering to assemble
the components into a working computer.

Protruding from the extremities of the PCB are the
Interfaces Which allow the computer to exchange information
with other electronic devices. This exchange is known as Inpuat/
Output or I/0. An interface will consist of several lines or wires -
called a bus - to handle the data and sundry control signals
needed to synchronize the timing of the various operations. The
sequence of events involved in exchanging a piece of data is
called the protocol - @ term doubtless derived from the ritual
dance of diplomacy. This terminological jest is carried a stage
further with one particular sequence of events in an interface
being known as a handshake; this signifies that the transaction is
complete!

There are several common interfaces as well as a number of
obscure and non-standard ones. Unless you buy a special con-
version box, you can only connect together devices having the
same interface. IEEE 488, R§232 and §-100 are some of the most
widely accepted standards. The first of these is a el bus,
meaning that 8-bits are transmitted simultaneously down 8 lines.
The second is a serial interface, so called because the bits are
transmitted one after the other down a single line; this is more
economical for transmission over long distances. S-100 has one
hundred lines but is only used for connecting together PCBs in-
side one box. The number of bits sent per second is called the
Baud Rate. I

These interfaces are most frequently used by a micro-
computer for communicating with its peripheral devices. They
are also used when communicating with otﬁer computers, which
is termed Networking.

The most common peripherals are listed below. A Cassette
unit Saves programs and data from computer memory on
cassette, so that they can be Loaded back again when required.
A Disk Drive does the same, employing a circular piece of mag-
netic material called a Floppy Diskette. This has a higher
storage capacity than cassette and allows faster access. See
“Do You Need 'Disk’?” in this issue.

A Printer is used to create permanent copies of information
on paper, and will usually offer either high speed or high print
quality. The differences are explained in ‘How to buy a Printer’
(August issue). Finally, a Modem is a small unit that converts
electronic data into audio tones and back so that information can
be sent over an ordinary telephone line.
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SELEE NN
NFFILE

A British world beater.
A complete Electronic Office System in one program to run on

the new Commodore large memory computer. It will happily THE BRISTOL SOFTWARE FACTORY
cope with just about every business and commercial application. STRATHEARN HOUSE

Accounts, word-processing, payroll, statistical analysis, stock 88 QUEENS ROAD

control, mailing lists - SILICON OFFICE does it all. CLIFTON

No other computer system in the world - at any price - can offer BRISTOL BS8 1SA

you more facilities than SILICON OFFICE. UNITED KINGDOM

See it at your local Commodore dealer or send for further details. TELEPHONE: 0272 314278 TELEX: 449477



Computer Folklore — The old old story!

Some of you will have heard this tale, but bear with me while
| re-tell it for the multitude of new computer enthusiasts who
have sprung up in the last two or three years.

Long, long ago, when computers were called
electronic brains: when you could walk about inside them
and toast muffins on the glowing valves, a certain Regional
Electricity board installed one of these wonder machines to
automate the billing of its consumers. The software not only
calculated the amount due and printed the invoice and
address but also checked for evidence of payment and if
necessary, sent out the red reminder slips and the dreaded
“Unless within 7 days...we will cut your supply and take
legal action” letter.

One day a certain doughty
traveller who spent much of his
time in foreign climes returned
to his home after a three month
absence to find a bill for the
electricity consumed. Now
because he had been away so
long, he had in fact consumed
no electricity at all, and was
pleased and amazed to see
that the wonder electronic brain
had worked out this fact and
submitted a bill for £0.00s.00d.
(Yes, it really was that long ago,
before the coming of our
modern monopoly money).
“What a clever machine!”, he
exclaimed as he crumpled the
bill into a ball and flung it into
the wastepaper basket.

Back at the Regional
Board's head office, the
computer waited the stipulated
number of weeks for our hero to
pay his bill, and then sent out
the red printed reminder for £0.00s.00d. The programmers
had forgotten to tell it that zero amounts due could be
ignored. With a puzzled laugh, our traveller flung the
reminder into the bin.

Again the computer waited the specific time and then
sent out the “We'll cut off your....” letter. Trembling with rage
and possibly fright, the consumer rang the board. After
many hours of backtracking and cries of incredulity that
such a thing could happen, and then further hours of brain
bashing working out how to put matters right, the board
rang him back. “It's a fault in our computer program”, they
said. “The quickest way of getting it to stop pestering you
would be for you to send us a cheque for £0.00s.00d: we'll
punch in the details of the cheque number and bank
account together with the invoice number. That should hold
things together until our programmers do a bug correction
run in a few weeks time.”

So our hero sent thern a cheque for £0.00s.00d, and
duly received a receipt from the now satisfied electronic
k marvel. And that could have been the end of the story .....

..... except that our hero’s bank also had a computer!
And the programmers had not foreseen the need to process
a cheque for £0.00s.00d! So it was rejected and returned
by the bank’s computer to the computer of the Electricity
Board. “A returned cheque”, thought the Board's computer.
“It must have bounced.” Without further ado it sent a sternly
worded letter to our hero, informing him that his cheque for
£0.00s.00d had bounced and what was he going to do
about it?

More deliberation followed and the Board called in
outside consultants to assist in solving the problem. This
they duly did, and instructed our consumer, who slowly
made his way to the nearest Board showroom, alternately
banging his head against every street light and rolling about
on the pavement in hysterical
laughter. “I've been instructed
by your head office to come
here to pay my electricity bill”,
he spluttered handing over the
latest request for £0.00s.00d.
“They told me to pay cash!!”

Stranger than fiction

I'm pretty sure that the above
tale has had many
embellishments added and
now contains as much fiction
as fact, but certainly a zero bill
was printed and sent out. You'd
think that by now we would
have learnt the lesson, but
recently a little bird told me of a
similar error in a very modern
and complex computer
network. Two computers in the
network, so | am told, had
worked out a particular figure
but the two results disagreed
about the umpteenth decimal
place. In other words the two results were for practical
purposes the same but nevertheless an error was reported
by the network. The result, as you may have seen on
television or in the press, was the postponement of the
Space Shuttle launch due to ‘software incompatibility in the
computer system.’

Cast out the beam in thine own eye!

And after we've had a good guffaw, and felt terribly
superior, we'd better check over our own programs. The
chances are the same error exists (latently perhaps) in over
60% of any serious programs you've written. Consider the
following statement in BASIC.

IF A=B THEN ....

Seems innocent enough doesn't it? But try entering LISTING
1 into your machine and running it. You would expect it to
print “EQUAL", but instead (at least on most micros) it prints
“NOT EQUAL"! Why? p

¥
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Made simple...

Made simple...

Choosing a computer is . . . Choosing a computer is more than just
choosing a computer. That is, it's a lot more than just hardware. Mind you, PET
stacks up very well when it comes to the computer itself. Because at
Commodore we've been involved with microcomputers for over 20 years —in
fact, many other manufacturers pay us the compliment of using our microchip

for their own computers.

So, when you choose PET you know you have a
microcomputer that everyone in the business admires and
respects.

... choosing software . .. Our software programs live
up to the quality of our computer. The range, from both
Commodore and specialist suppliers, covers everything from
word processing, stock control and payroll to accounting and
information processing. As well as specialist applications for
education and the sciences.

PROCESSING

Made simple...

CHOOSINGA COMPUTER
MADE SIMPLE

FOR
EDUCATION

Made simple... Made simple...

SERVICE
AnD
BACK-UP

IMPROVING
on PET

Not so simple

For light relief, we’ve a pretty impressive range of games and other
brain-teasing packages.

...choosing value . .. Our computers start at under £200 and go
through to £8000 — which will buy you a business system. The extent of our
range makes sure that you'll easily be able to choose the right computer for
your individual needs.

...choosing a dealer ... As you can see, you do

get nationwide dealer back-up with Commodore.
What’s more, many of our dealers have specific
expertise — which means they can advise on anything
from business systems to specialist technical
applications. So, if your particular problem is of a highly
specialised nature, it may be best to contact our
Information Department direct. They will then
recommend the dealers who understand —and who
speak your kind of language.

...choosing your computer ... Itall

adds up. By choosing a PET you can find out how

you can benefit from our experience.

computer

EE NN N BN BN D BN S G NN BN D S B SN B e .
Send to: Commodore Information Services, P.O. Box 109, Baker Street, High Wycombe.

1

I Tel: Slough 79292 I
|

|

1

|

COMMODORE PET
Quite simply, you benefit

from our experience

I'd like to know how Commodore could make choosing a computer simple for me.

Name Position
I Nature of Business

I Company

I Address

Tel. 12MR1
L-------——---------J
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Commodore Official Dealer List

LONDON

Adda W13 \

01-579 5845

Capital Computer Systems W |
01-636 3863

Logic Computer Systems SW|
01-222 1122/5492

Merchant Systems Ltd EC4
01-5836774

Micro Computation N 14
01-8825104

Microcomputer Centre SW14
01-8787044/7

Sumlock Bondain Ltd ECI
01-250 0505
Informex-London Ltd SE|3
01-3184213/7

CSS (Systems) Ltd E8
01-2549293

Meares Consultants Ltd NW3
01-431 3410

Data Base NW2

01-450 1388

SURREY & MIDDLESEX
Douglas Moore Ltd Kingston-Upon-Thames
01-5492121

Micro Facilities Ltd Hampton Hill
01-979 4546/941 1197

PPM Ltd Woking

04867-801 | |

Datalect Computers Ltd Croydon
01-680 3581

Datalect Computers Ltd Woking
04862-25995

Johnson Microcomputers Camberley
0276-20446

Wego Computers Ltd Caterham
088349235

Cream Computer Shop Harrow
01-8630833

Da Vinci Computer Shop Edgware
01-9520526

L & ) Computers Stanmore
01-204 7525/206 0440

KENT, SUSSEX & HAMPSHIRE
Amplicon Micro Systems Brighton
0273-562163/608331

Business Electronics Southampton
0703-738248

HSV (Microcomputers) Ltd Hants
0256-62444/0703-33 1422
Millhouse Designs Ltd Alton
042-084517

The Computer Room Tonbridge
0732-355962

Scan Computers Storrington
09066-5432

ESSEX

Dataview Colchester

0206-865835

CSSC Ltd Iiford

01-554 3344

DDM Brentwood

0277-229379

Stuart R Dean Ltd Southend-on-Sea
0702-62707

BERKSHIRE, BUCKINGHAMSHIRE,
OXFORDSHIRE & WILTSHIRE
Commonsense Business Systems Ltd High Wycombe
0494-40116

Orchard Computer Services Wallingford
0491-35529

Wymark Micro-Computer Centre Salisbury
04254-77012

Alphascan Ltd Banbury

029575-8202

J R Ward Computers Ltd Milton Keynes
0908-562850

The Computer Shop Oxford

0865-722872

Kingsley Computers High Wycombe
0494-449749

HERTFORDSHIRE & BEDFORDSHIRE
Alpha Business Systems Ware
0920-68926

Bromwall Data Services Old Hatfield
07072-60980/63295

Computer Plus Watford

0923-33927

HB Computers (Luton) Ltd Luton
0582-454466

Photo Acoustics Watford
0923-40698/32006

MMS Ltd Bedford

0234-40601

Brent Computer Systems Rickmansworth
87-71306/70329

EAST MIDLANDS, SOUTH HUMBERSIDE &
DERBYSHIRE

Davidson Richards Ltd Derby
0332-366803/4

Roger Clark (Business Systems) Ltd Leicester
0533-20455

Arden Data Processing Leicester
0533-22255

Betos Systems Ltd Nottingham

0602-48108

Caddis Computer Systems Ltd Hinckley
0455-613544

EAST ANGLIA, LINCOLNSHIRE &
NORTHAMPTONSHIRE

Arden Data Processing Peterborough
0733-47767

HB Computers Ltd Kettering
0536-520910

Sumlock Bondain Ltd Norwich
0603-26259/614302

Dataview Norwich

0603-616221

WEST MIDLANDS, STAFFORDSHIRE &
WARWICKSHIRE

Joseph Ware Associates Birmingham
021-6438033

Camden Electronics Ltd Birmingham
021-773 8240

Micro Associates Birmingham

021-3284574

Taylor Wilson Systems Dorridge, Solihull
05645-6192

Walters Computer Systems Ltd Stourbridge
03843-7081 |

CBS Consultants Ltd Birmingham
021-7728181

Peach Data Services Burton-on-Trent
0283-44968

Computer Services Midlands Ltd Birmingham
021-3824171

Business Equipment Rentals Ltd Rugby
0788-65756

Business Equipment Rentals Ltd Coventry
0203-20246

NORTH WALES, CHESHIRE & MERSEYSIDE
Rockliff Micro Computers Mold

0352-59629

North Wales Computer Services Colwyn Bay
0492-33151

Office & Business Equipment (Chester) Ltd Queensferry
0244-816803

Catlands Information Systems Wilmslow
0625-527166

Rockliff Micro Computers Liverpool

051-521 5830

MANCHESTER

Cytek (UK) Ltd Old Trafford
061-872 4682

Executive Reprographic Manchester
061-228 1637

Sumlock (Manchester) Ltd Manchester
061-834 4233

D Kipping Saford

061-834 6367/9

Computastore Ltd Manchester
061-8324761

LANCASHIRE

Preston Computer Centre Preston
0772-57684

Tharstern Ltd Burnley
0282-813299

YORKSHIRE & HUMBERSIDE
Ackroyd Typewriter Co Ltd Bradford
0274-31835
Alcor Computer Systems Ltd Huddersfield
0484-512352
Deans Computer Services Leeds
0532-452966
Holbrook Business Systems Sheffield
0742-484466
Holdene Ltd Leeds
0532459459
Microware Computers Hull
0482-562107
Mitre Finch Fishergate

995

Yorkshire Electronics Morley
0532-522181

Computer Centre (Sheffield) Ltd Sheffield
0742-53519/588731

Microprocessor Services Hull
0482-23146

Ram Computer Services Ltd Bradford
0274-391166

NORTH EAST

Currie & Maughan Gateshead
0632-774540

Dysons Instruments Houghton-Le-Spring
0783-260452

Intex Datalog Ltd Eaglescliffe
0642-781193

Key Computer Services Ltd Jesmond
0632-815157

AVON, WALES & WEST COUNTRY
Calculator Services & Sales (Bristol) Ltd Bristol
0272-779452/3

Computer Supplies (Swansea) Sketty
0792-290047

McDowell Knaggs & Associates Worcester
0905-28466

Somerset Business Computers Taunton
0823-52149

Milequip Ltd Gloucester

0452411010

Reeves Computers Ltd Carmarthen
0267-32441/2

Welsh Computer Centre Bridgend
0656-2757

Sigma Systems Ltd Cardiff
0222-21515/34869

Reeves Computers Newport
0633-2123312

Computer Shack Ltd Cheltenham
0242-584343

Midland Micro Stourport-on-Severn
02993-77098/6706

Sumlock Tabdown Ltd Bristol
0272-276685/6

Radan Computational Ltd Bath
0225-318483

DEVON & CORNWALL

AC Systems Exeter

0392-71718

Devon Computers Paignton

0803-526303

Jeffrey Martin Computer Services Ltd Truro
0872-71626

AC Systems Plymouth

0752-26086|

JAD Integrated Services (Plymouth) Ltd Plymouth
0752-662616/29038

SCOTLAND

Ayrshire Office Services Ltd Kilmarnock
0563-24255/2055 |

Holdene Microsystems Ltd Edinburgh
031-557 4060

Robox Office Equipment Ltd Glasgow
041-221 8413/4

Gate Microsystems Ltd Dundee
0382-28194

Gate Microsystems Ltd Glasgow
041-221 9372

Mac Micro Ltd Inverness
0463-712774

EIRE & NORTHERN IRELAND

Northern Ireland Computer Centre Co. Down
02317-6548/9

Crowley Computers Ltd Dublin 2
0001-600681

ISLE OF MAN
Resource Planning Ltd Douglas
0624-4247/8

<4 Most micros work in floating point binary to
approximately five bytes of accuracy and translate their
results to decimal with a maximum accuracy of 9 or 10
digits. Two results can be printed which translate to the
same rounded decimal value, although the binary versions
are in fact different.

A straightforward way of avoiding what from now on |
shall call “The Shuttle Bug” is to consider the degree of
accuracy required, subtract one quantity from the other and
check that the result is less than the accuracy level
specified. Listing 2 shows the kind of thing required.

18 A=1-25 : E=.84

28 PEIMT A. E

28 IF A=E THEM FRIHT "EGQUAL" : EMD
48 FRIMT "HOT EQUAL"

Listing 1

18 A=1-25 @ E=.84
=8 FREIMT H. E
28 IF ARSCA-E»<1ES THEM FRIMT "EGQUAL" : EHD

48 PRIMT “MOT EGUAL"

XL

Listing 2

Prize Problem — Tight Fit?

A cupboard has dimensions XC, YC and ZC. Three
packages have dimensions X1, Y1, Z1, X2, Y2, Z2 and X3,
Y3, Z3. Write a program which checks to see if the
packages, lying flat on one side or another, can be fitted
into the cupboard.

Assume the cupboard and packages are ‘box-like’,
(Rectalinear parallelepipeds!). Include cupboard
dimensions and several sets of package dimensions as
data statements. The first program drawn at random on
March 15th which processes my test data dimensions
correctly will win the MicroComputer Printout Silver Space
Invader Badge.

Personalised dates
Keen-eyed readers will have noticed the error that crept into
my last column: Mr. A.R. Gould was, of course, the winner of
the Roman Numerals competition set in the December
issue, with his excellent piece of coding.

The first correct entry to the Personalised Dates
competition set in January was that of:-

Mr. L.H. Doy,

3 Old Mill Lane,
Forest Town,
Mansfield,

Notts, NG19 OEW

Both qualify for the exclusive MicroComputer Printout
Space Invader lapel badge — made from Sterling Silver.
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ZX81

ATOM
VIC

Make the most of your microcomputer with our popular
range of proven books:—

[ ] GETTING ACQUAINTED WITH YOUR VIC 20, by
Tim Hartnell, with over 60 programs to get your VIC
up and running from day one. £5.95

[ ] GETTING ACQUAINTED WITH YOUR ACORN
ATOM, by Trevor Sharples and Tim Hartnell. 184
pages, 80 programs, including draughts. £7.95

[ ] GETTING ACQUAINTED WITH YOUR ZX81, by
Tim Hartnell. Eighty plus programs in this 120-page
book, including draughts. £4.95

[ 1] MASTERING MACHINE CODE ON YOUR ZX81
OR ZX80, by Tony Baker. 180 pages, teaches machine
code from first principles. £5.95

[ ] THE GATEWAY GUIDE TO THE ZX81 AND ZX80,
by Mark Charlton. Over 60 programs and routines,
ZX BASIC explained in detail. £5.95

[ 1 49 EXPLOSIVE GAMES FOR THE ZX81, edited by
Tim Hartnell. £5.25

[ 1 INTERFACE, the monthly magazine published by
the National ZX80 and ZX81 Users' Club, in con-
junction with the Independent Atom Users’ Group, is
just £9.50 (UK), £12.50 (Europe) for 12 issues.
Sample copy, with many programs for each machine,
book, software and hardware reviews, education,
contact addresses, just £1.

Postcode

Please make cheques payable to INTERFACE and send
the above form, or a copy, to: INTERFACE, Dept. MP,
44-46 Earls Court Road, London W8 6EJ

EUL )
I i e vic PET/ICBM

» Double density graphics, large number display. sound!

« 9 complete programs including - Breakout, SpaceWar, Anti. U F.O., Maze

+ PETI/CBM version for OLD/NEW/4.0 ROMs and 8K of memory

« VIC version has color and enhanced sound (req. 3K memory expander) h

* Comprehensive 50 - page manual U.S. & CANADA FOREIGN
VIGIL for PET/VIC w/9 games on cassette (diskette add $3.00)..$35 $40
VIGIL User's Manual (refundable with software order) $10 $12
VIGIL Interpreter Listing (6502 Assembler Language) $25 $30

TINY BASIC COMPILER = PET ———

A true compiler that turns your BASIC program into fast machine code >

« Subset of PET BASIC compiles to 6502 machine code. Reg. only 8K memory &= P
* Has full floating point capabilities and functions ~_ /
* Compiler listing available with 16K version (included) \

* Can load compiled machine code anywhere in memory

* On cassette (add $3.00 for diskette) U.S. & CANADA FOREIGN
TINY Basic Compiler OLDINEW/4.0 ROMS/8032 with 8K memory. .$25 $30
TINY Basic User's Manual (refundable with software order) $5 $7

PET & APPLE N USERS TINY PAScAL
Structured language alternative to BASIC for PET or APPLE Il inc
» LINE EDITOR - creates. modifies and maintains source |

+ COMPILER - converts your source to an executable P-code

1at
ACE

* INTERPRETER - executes compiled P-code Features builtin
% CASE-OF, WHILE-DO. IF-THEN-ELSE, REPEAT-UNTIL, FOR-TO/DOWNTO. PROC FUNC
* Graphics version has more: GRAPHICS. PLOT, POINT. TEXT. INKEY. ABS SQR o
APPLE Il has lores & hires-COLOR. HGRAPHICS, HCOLOR. HPLOT, POL and TONE —
U.S. & CANADA FOREIGN Te)
TINY Pascal PLUS . GRAPHICS PET 32K NEW/4.0 ROMS/8032/diskette..$50 $55 D
TINY Pascal PLUS . GRAPHICS PET 32K NEW/4.0 ROMS/8032/cassette.$55 $60 =¥
TINY Pascal PLUS - GRAPHICS APPLE Il 48K and DOS 3.2/3.3 $50 $55
TINY Pascal NON-GRAPHICS PET 16K/32K NEW!/4.0 ROMS diskette $35 $40 c
TINY Pascal NON-GRAPHICS PET 16K/32K NEW/4 0 ROMS cassette. . .$40 $45 w 8,
TINY Pascal User's Manual (refundable with software order) $10 $12 o« c
TINY Pascal 6502 Interpreter Listing-GRAPHICS version $25 $30 g O
b
-
PIPER-THE MUSIC MACHINE f s
Here's the simplest way yet to compose, conduct and play music on your VICIPET Q ,‘3 o
Complete music capability — play all note values, list and edit your music w a
easily handles repeats and rests. Written in fast machine language Includes %) é ©
sample compositions and manual VIC version does not require additional memory Sm o
PET version requires external CB2 speaker (TS o
U.S. & CANADA FOREIGN g0 ¢E
PIPER of PET/VIC on cassette (add $3.00 for diskette) $25 $30 o i
PIPER User's Manual (refundable with software order)......$ 5 $7 ga O
PIPER 6502 Assembly Listing...... $25 $30
PET MACHINE LANGUAGE GUIDE
Now in its ninth printing. Learn the hidden taients of your OLD, NEW or 4.0 ROM
PET/CBM with this easy to follow manual. Details 30 of the PET's builtin routines
U.S & CANADA FOREIGN
PET MACHINE LAGUAGE GUIDE for OLD. NEW or 4.0 ROMS $9 $11
Orders prepaid in U.S. Dollars, VISA, MC, ACCESS, etc. Prices include postage.

ViSA®
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FOR THE 16K OR ABOVE

ZX 81

PET

TRS 80 LEVEL Il
AND VIDEO GENIE

RUBIK CUBE SOLVER

Rubik’s cube completely solved step by step from any starting
position.

RUBIK CUBE SIMULATOR (8K)

Also available for the 8K new Monitor UK101, this easy to use
program simulates all the possible movements of the cube. By
storing all your moves and even allowing you to run backwards to a
previous position, the simulator makes the formulation of your own
solution possible.

Rubik Cube Solver plus instruction booklet ....................c.....

Rubik Cube Simulator plus instruction booklet ...

SPECIAL OFFER!

The Solver plus Simulator plus booklet ... ;
MANY MORE PROGRAMS AVAILABLE

If you own a ZX81 with 16K, TRS 80 Level II, Video Genie, PET or

UK101, send 95p (redeemable against your first order) for full

catalogue and free listing (please state machine)

£5.50

All the above prices include p+p and V.A.T.
available from ......

OASIS SOFTWARE
LOWER NORTH STREET, | | =
CHEDDAR, SOMERSET. =L J1F T LJFI1FAE 2
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(full stops, then zeros, through the numbers then through
the letters). RUN it and you'll see what | mean.

Feeble Space Invaders

Our final program, SPLATTER, is a very feeble version of
SPACE INVADERS designed just to show how POKE can be
used to create moving graphics. Of course, the PRINT AT
function on the ZX81 would do the task as well, and almost
as quickly. In fact, PRINT AT is used to fire at the little
invader near the top of the screen. Once you understand
how the POKE function works in this program, you might like
to rewrite the fire subroutine (starting at line 5000) to use
POKE.

The program sets up a shape near the top of the
screen, which moves at random. About halfway down is you
(an inverse space). The “Z” key moves you left, and the “M”
moves you right. When you think you're underneath the
invader, you press the “A”, and a little plus sign rushes up
the screen. If you hit the invader, your score will be
incremented, and the time — which is being updated while
you are playing (the variable is called TIME, it is set to zero
in line 9080 and incremented in line 75) — value is reprinted
You have to hit five invaders in the shortest possible time.
Play it over and over again, trying to reduce the time figure,
and when you're tired of this, rewrite the fire routine so that it
uses POKE.

This then, briefly, covers two important uses of PEEK
and POKE, for storing and retrieving information from a REM
statement, and for moving things around the screen.

REM SPLRATTER
GO3UB 92
LET M=R
LET A=2+4INT :iRND$d-RAHND*41
IF RA<«2 THEN LET RA=2
A>38 THEN LET A=50

IE=TIME+1
 ¥B+M+ i1 +PEEK X+256#PE

TPGKE 33%B+A+1+PEEK X+25B¥PE
o

‘90 ' LET E=C
IF INKEY$="z°

130 AND 2 THEN

LED C=E3%

11@ IF  INKEY $="M" AND C:<30 THEN

LET - C=C+1

I POKE S3*D+E+31+PEEK X +256+8PFE
Q

"PONE 35#D+C+1+FPEEK X+256%PE
12

128
IF INKEY S$="A" THEN

GOTO 39
FOR U=109
PRINT AT W
MEXT W
IF C<»RA THEN RETURN
LET uU=U+1

GOSUB S@

Ea g STE
O, B e

PRINT 8T 18,6; “SCORE IS “;U
PRINT “TIME IS “;TIiME
IF U<S THEN RETURN
PRINT “END OF THE GHME®
STOP
SETOR UARTABLES
LET TIME=@&
PRINT AT 18,0 "SC “u
L

i
=i

PRINT
RETURN

T IME

Old tricks for new Pets. . .

JMMAND - 1) 3 FOUR KILOBYTE Rom for the 4000/8000 Basic 4 Pets
all the "Toolkit” commands RENUMBER (improved), AUTO, DUMP,
DELETE, FIND (improved), HELP, TRACE (improved & includes STEP),
and OFF - plus PRINT USING plus four extra disk commands
INITIALIZE, MERGE, EXECUTE, and SEND - plus extra editing
commands SCROLL, MOVE, auT, ' /BEEP, and’ SKILL. = plus SET
user-definable soft key, 190 characters - plus program scroll up
and down - plus 8032 control characters on key. Ask for Model
CO-80N for the 3032 or CO-40N for the 4016/4032.

with

£50.00 plus Vat

New tricks for old Pets. ..

OISK-0-PRO is a FOUR KILOBYTE Rom that upgrades 2000/3000 Pets,
but lets you keep all your old software - including Toolkit. As
well as REPEAT KEYS and PRINT USING, you get all the Basic 4
disk commands CONCAT, OOPEN, DCLOSE, RECORD, HEADER, COLLECT,
BACKUP, COPY, APPEND, DSAVE, DLOAD, CATALOG, RENAME, SCRATCH and
OIRECTORY - plus extra disk commands INITIALIZE, MERGE, EXECUTE
and SEND - plus extra editing commands SCROLL, MOVE, OUT, BEEP
and KILL - plus SET user definable soft-key, 80 characters -
plus program scroll-up and scroll-down. We recommend the 4040
disk or upgraded 3040 for full benefit of disk commands. Ask for
Model DOP-16N for new Pets 2001-3032, and 2001-8 with retrofit
Roms & TK160P Toolkit. £50.00 plus Vat, other models available.

PRONTO-PET nard/soft reset switch for the 3000/4000 Pets.
don't think you'll "crash” your Pet using our softwars, but
you do the Pronto-Pet will get you outl Also clears the Pet
the next job, without that nasty off/on power surge. £9.99 + Vat

and no tricks missed!

KRAM Keyed Random Access Method. Kid your Pet it's an IBMI VSAM
disk handling for 3032/4032/8032 Pets with 3040/4040/8050 disks
means you retrieve your data FAST, by NAME - no tracks, sectors
or blocks to worry about. Over 2,500 users worldwide have joined
the "Klub®"! Now you can too, at the 1981 price, £75.00 plus Vat.

SPACEMAKER All our Rom products are compatible with each other,
but should you want, say, Wordpro with Kram, or Disk-o-pro with
Visicalc, then SPACEMAKER will allow both Roms to address one
Rom sockat, with just the flip of a switch, for £22.50 plus Vat.

We are sole UK distributors for all these fine products. If your

CBM dealer is out of stock, they are available by mail from us,
by cheque/Access/Barclaycard (UK post paid) or send for detatils.

Lalco Sofifware

Lakeside House Kingston Hill Surrey KT27QT Tel 01-546-7256

BusINESS F.LECTRONICS

‘The Microcomputer Specialists’

The South’s leading Distributor for Commodore, Apple II and all

related products

We believe in SUPPORT for all our users.
We stock We also provide
EQUIPMENT ADVICE
PARTS PROGRAMMING
SOFTWARE REPAIRS
SUPPLIES EXCHANGES

from all leading suppliers

Mlicro-TIagiG is now here! Come and see us
at Debenham’s, Southampton.

electronic engineering and systems.

We can supply all your proven hardware and software
accessories for your PET & APPLE systems.

x00x AND NOW VIC-20! xxxx

Discounts for C.W.O., Educational Establishments and cash purchase
Call us on Southampton (0703) 738248

Business Electronics
Rownhams House, Rownhams, Southampton, Hants
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We have over 60 years’ accumulated experience in computers,
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“The end of programming as you know it”. This statement seems to be typical of
the publicity surrounding the current influx of program generators — programs
which claim to lead the non-technical computer user through the previously com-
plex task of writing software, by means of English question and answer techniques.

Everyone who has been reading the compu-
ter press over the last few months will have
heard of The Last One, probably the most
publicised program ever. There are several
other similar products which may have es-
caped the casual observer — Pearl, Genesis,
Nucleus, CORP and Adds Manager are just
some of them. Let's start by taking a look at
what a program generator is, and why YOU
might want to use one.

Fundamental language

Ever since computers were invented, back in
the halcyon days of valves, and rooms the
size of the Albert Hall to house them, prog-
rammers have been devising ways of
simplifying the task of writing software. Ini-
tially, it was necessary to code every com-
mand in binary (long strings of 1's and 0's),
the fundamental computer language. This
level of programming is called machine
code. In order to assist the programmer, the
binary numbers were condensed into either
octal or hexadecimal, which cut down the
number of characters required to enter an in-
struction, and also made it far easier to re-
member the codes.

The next development was an assembler,
which allowed the use of nmemonics — usu-
ally three or four letter representations of the
instruction — together with labels for sub-
routines and other, more human features.
From the assembler we progressed to the
use of ‘“high-level” languages such as
COBOL, FORTRAN, BASIC and the like.
These languages were developed for
specific types of user; FORTRAN for the sci-
entist, COBOL for the businessman, BASIC
for teaching programming, and their voc-
abularies were made as close as possible to
English words. Once the erstwhile program-
mer has written his “source code” in one of
these high-level languages, he invokes either
a compiler or an interpreter, depending on
the machine, the language and the applica-
tion in hand.

The cempiler or interpreter then converts
the high-level instructions into a whole sequ-
ence of machine code steps, which the com-
puter can then execute. Since there is a limit
to the number of different words a language
can contain, owing to the size restrictions of
the computer's memory, this conversion pro-

cess lends itself to generalities and must be
less efficient than programming directly in
machine code, step by step.

Series of menus

A program generator produces code in one
of these high-level languages by prompting
the user, often by means of a series of menus,
for the design of the program he wishes to
create. The screen layout, the size and type
of the input fields, the shape and content of
the printed reports, the calculations to be
performed on the data, and so on are all de-
fined by means of these menu screens. Once
all the parameters have been set up, the
generator will “write” the program in what-
ever language is being used —in other words,
the program replaces the programmer bash-
ing the keyboard, and manufactures the
program instructions directly from the
parameters it has been given. It does this by
selection from a range of standard pieces of
program, which it will fit to the requirements
of the user.
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No matter how the user wishes the screen
display to appear and what he wants to do
with an input, for instance, the same routines
can always be used to create the display and
to cause an input to be requested at a par-
ticular point in the program. This standardi-
sation must inevitably lead to an even less ef-
ficient use of the machine than that achieved
by normal high-level programming, and the
results will often be slower in operation and
larger in size than a manually written prog-
ram, although that is not to say that this al-
ways matters.

How complex?

Another critical point is —how easy are these
programs to use? There is little point in using
a piece of software to generate code for you,
if the ritual you have to go through is as com-
plex as writing the code manually. Certainly
menu selections such as “set pointer to the
contents of a file field” do not inspire confi-
dence in the first-time user, and cause fur-
rowed brows in many experienced computer

professionals’ normally placid features. It is
obvious that a program cannot be universal
in nature without being as complex as that
which it attempts to replace, if not more so.

The answer must be some sort of com-
promise. The facilities provided by a prog-
ram generator are always more restrictive
than a true high-level language, but the user
is not constrained to learn 60 or 70 BASIC
statements and the pedantic syntax that con-
nects them. The majority of these programs
seem to provide the facility to create screen
formats (in the same way that you might lay
out a manual record card), report formats
(akin to simplified word processing), and cal-
culations to be performed on the data in the
record cards. This boils down to a sort of
database program written to your own
specifications.

Programmers tools

Whether you can really manufacture all the
software necessary to run your business, in-
cluding, say, ledgers, payroll, stock control
and so on, is extremely dubious. Even more
to the point, if you have no understanding of
the code generated by the program, the only
way to make changes to applications is to re-
create the program from scratch, as against
making small additions to the program di-
rectly as a programmer would. There are
plenty of program generators around on
larger machines, and have been for some
time, but these are always used as program-
mer’s tools, to take the drudgery out of per-
forming the tedious tasks that always occurin
writing a large application. Program
generators on micros can certainly play the
same role, but don't make the mistake of
thinking that they replace the requirement for
skill and understanding of the hardware and
the task in hand.

A good high-level language can be used to
achieve almost anything a micro is capable
of, and a good program generator can speed
up the programmer’s job of writing applica-
tions, but surely the user won't want to slog
through the same old menu screens every
time he wants to create a new program, or
even amend an old one? You still need to
know why you are doing what you're doing, or
else produce programs suitable only for par-
rots!
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Redundant programmers?

“Won't this make programmers redundant?”
Well, what is a programmer? In real terms he
is the guy who enters code to a pre-set for-
mat, using routines he’s used a thousand
times before, following a specification laid
down by a systems analyst — but using his im
agination and creative skills to improve,
adapt, innovate and above all create elegant
program code that works as quickly and effi-
ciently as possible. There is no way that an
automated process can replicate these skills
unless it has recourse to the same well of
knowledge that the experienced human
programmer uses all the time. Undoubtedly,
in some future time, the heuristic computer
will easily perform this job, but 1982 won't see
it on your table-top!

If you sit down and take a look at the areas
in which micros are used, they probably fall
into the following broad categories:- Scien-
tific, Business, Education and Hobby.
Neither educationalists nor hobbyists are
likely to want to fork out for a program
generator when it is far more rewarding and
educational to write programs from scratch.
(Both these categories are also generally
much shorter of funds than the other two!)
Scientific users may often also have “busi-
ness” uses for their micros, but this aside, the
tasks performed in research establishments
and the like are probably fairly specialised,
and require suitably specialised program-
ming, often in machine code. This leaves by
far the largest market area for the program
generator — “business”.

Commercial applications can also be
generalised into four sub-categories as fol-
lows (although the 1% who use their
machines for more esoteric tasks may be in-
sulted at being left out!):- (1) Book-keeping —
ledgers, invoicing, payroll, etc. (2) Financial
modelling — VisiCalc and friends. (3) Word
Processing. (4) Record-keeping — stock con-
trol, personnel files, service records, mailing
addresses, and so on. The book-keeping
tasks are by their very nature highly standar-
dised — everyone has to do their payroll in
much the same way, for instance — so the
many off-the-shelf packages available on vir-
tually every micro will nearly always do the
job. Financial modelling is well catered for,
with programs like VisiCalc, MicroModeller
and MARS providing a wide spectrum of
facilities for every budding gnome. Word Pro-
cessing is a favourite micro application and
has already threatened the older-established
dedicated machines, so there’'s no room
there for innovation either.

This leaves only the record-keeping tasks,
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historically the area where most users require
tailoring of programs or bespoke applica-
tions to be written, usually without realising
that their requirements are in principal very
similar to Fred next door, just with different
labels on the boxes! Any computer with a
disk and printer attached is good at storing
data in records and pulling it back again by
selective criteria and printing the results.
What really matters is how understandable
this process is to the operator and how flexi-
ble the program is that does it.

Murphy’s Law

If you decide that you want a name and ad-
dress file for mailing your customers with new
products from time to time, then you have to
decide how much information you are going
to store, and by which parameters you are
going to want to retrieve that data. Murphy
says that six months later, after you've en-
tered fourteen thousand names, you decide
you also need to store the customers’ tele-
phone number, which you forgot to specify to
the software house that wrote the program
(you will recognise that this never happens in
real life, of course). The result is a costly bill
for altering the program, and either an awful
lot of re-typing or another bill for converting
the old data file into the new format. This is
where a program generator could be used,
providing that you, the user, appreciate the
risks involved in dipping your toes into the
cold water of program design! Given suffi-
cient enthusiasm and hard graft, the results
could be very gratifying, especially if you're
the sort of person who changes your mind
every other week on the type of system you
want!

There are several programs which perform
an essentially similar task to the program
generators, although in some cases a far
more satisfactory way, and without claiming
to be anything more than sophisticated
database programs. Silicon Office, for exam-
ple, provides more facilities than any of the
program generators, but does not claim to do
away with programmers! However, let's take
a brief look at some of the code generators on
the market.

Marketing strategy

The Last One must be the first to be men-
tioned, in deference to the marketing
strategy employed (undoutedly inspired by
the Sirius Cybernetics Corporation of Be-
telgeuse 5) which made this the most widely-
advertised computer program ever. Unfortu-
nately, this doesn’t make it unique, as you will
have gathered that this type of program has
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been around on mainframes for years, albeit
in not quite the same style. The code gener-
ated is in BASIC. The Last One, from D.J. ‘Al
Systems Limited, is apparently available on
quite a number of micros, although it was de-
veloped on an Ohio Scientific, and Ohio are
now supplying it as standard on their
machines. Price: £260.00 + VAT from many
micro dealers.

Nucleus, from Compact Accounting Ser-
vices Limited, is marketed on a slightly lower
profile, and is available for CP/M machines
and the Rank Xerox 820, also generating
code in BASIC. Priced at £1,000.00 + VAT it
is available only from the authors. Compact
also supply a different version of Nucleus for
the Adds Multivision system, which is again
priced at £1,000.00.

Forms-2 is another CP/M program, this
time from Micro Focus Limited, and generat-
ing its programs in CIS COBOL. It is also av-
ailable for the Apple I, and is sold through
dealers and distributors for many 8080, Z80
and LSI-11 systems. The marketing for this
product is very realistic when compared with
many of its rivals, with comments like
“FORMS-2 ... is a COBOL source code
generator to help you build interactive appli-
cations with ease.” Price: £100.00 + VAT.

Micro fad

There is also Genesis, Pearl, Quickpro (from
The Software House), and CORP (from the
unlikely named Maromaty and Scotto Corpo-
ration!) No doubt readers will soon be writing
in with more and more names of program
generators, and we will be playing spot the
press release on an almost daily basis. How-
ever, just like every other micro fad, the mar-
ket will eventually settle down, and those that
are still around will, by definition, be the ones
that work and are actually useful. In the mean
time, it doesn't seem terribly likely that the un-
employment queues will be filling with desti-
tute programmers, nor that everyone will sud-
denly stop writing standard applications.
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PROGRAM
GENERATOR

Our PEARL is simply the best Program Generator
written specifically for CPM in the UK today.

During thelast twelve months over 1000 users
have had the benefit of PEARL.

We’d like to tell you more.

PEARL INFORMATION DESK, Computer Pathways United Limited, Crown House, Gipsy Hill, SE19 1NL.

f TO PEARL INFORMATION DESK,
Computer Pathways United Limited, Crown House, Gipsy Hill, London SE19 1NL.

[ would like more *information about/a demonstration of
the PEARL CPM Program Generator.

SIGNED NAME

O Operator 0 Programmer 0 Systems Analyst
COMPANY

ADDRESS

TELEPHONE

-

K ‘DELETE WHERE APPLICABLE

e
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441

259
26
273
28>
290
303
349
322
350
340
353
360
5L

380
390

410
425
4332
44 o
450
460
473
480
49
503
512
522
534
543
5510
56U
575
584
590
610
620
630
642
65U
662
670
687
693
700
7
729
73)
740
750
760
773
780
790
800
810
820
830
84C
850
860D
87¢
880
892
900
9
923
93
94
953
960
979
989
999
1002
1011
1028
1037
1060
1054
106.)
1072
1055
1090
1193
1110
11240
1130
1140
msa
1188
1170
1180
1495
1240
129%
1223
1230
1240
1250
1260
12TE
1280
1230

orsonal @’ary rogranm

remxxobtain date rangex* *xxkk x4k xk

print"":orint:print:print

orint"date from which the search is to start”:printhds

aosuc762:so=ad:print:print:print

orint"date on which the search is to finish":printhds

gosub 6 :fd=ad .

ifsd>tdthengosub92Z:qotoeb”

er*lsearchiﬂk*ik*****tkQttt*'itk*

qosub650:hec=1

forj=1tote:ifx$="h"or(z>0andleft5(c3(j),1)="h")aoto370
iftd(y,1)<sdortd(j,1)>fdooto61?

aqoto38&L
if(td(j,1)<sdandtd(j,2)<sa)orttd(j,1)>fdandtd(j,2)>fd)aoto610

y$=ed(j):he=1

ifz=0andc¥(j)=x%gotos9Q

i ‘gotob10

itz=1goto4y{

ifz=2g0to4il

ly=len(y$)=-L+1:v=0

fork=1toly

iftx$=midi(y%,k,)thenk=ly:v=1:90t0460

next:ifv=1g0to490

aotod10

iflefts(yi,)<>tx%gotobd2 [

printy$:lc=lc+1:ifz=0aoto520

y$=left3(ci(j),1):fork=1totc:iflett®(cld(k),1)=ytthenorintcl$(k);:k=tc

next

ifx$="h"or(z>Canoleft$(ci(j),1)="h")g0t0550

ifsd=fdandz="qoto6°0

ifsd=fdgoto5y(

td=td(j,1)zaosubs7C:lc=Lc+1

iftx$="h"or(z>Candleft$(c3(j),1)="h")cotoS5+@

qoto590

orint" =";std=td(j,2)sq0sub’70:lc=lc*1

print

iflc>15thengosub72J:gosubb65t

next:ifhc>0thenprinttab(1C);"<earch complete”:printhdf:gosub?72lU:qotobd

printtab(5);"search complete - none found":orinthd$:uosub727:qotob0
rem hpadingsﬁki*k**tﬁtﬂ*!**'*'kf't

print"searchina for ";:ifz=1ttenprint”all categories”™:qoto6Ki
ifz>1thenprinttx$:aotobts 0

orintcl¥(n);" category"”

ta=sd:ifsd=fdthenprint”for"; :cosubis7d:a0to70
td=sd:print“from";:gosub872:td=fd:print" to";:aosub&70

print:printhd$:lc=C:return

rem*x*hold the screenkkxxk *xkxxkk k xx

print:print“x*x*x%x press space to continue xx*xxx"

aetat:ifa$<>" "goto730

return

remx*xobtein day and monthxsxxxxk**

print :input'”plezse enter day number';d
ifd<lord>31thengosub?10: goto 760

print

print:input”please enter month number';m
ifm<lorm>12thengosub?10:aoto7%0

ifdm(m)<dthengosub920:g0t0763

remx*xconvert day and month to davys

ad=d:forj=1to12:ifj=mthenj=12:30t085C

ad=ad+dm(j)

next:return

remxxconvert days to dsy &nd ronth

m=C

m=m+1:i1ftd>dm(m)thentd=td-dm(r):uotof80

d=td:printd;m$(m); :return

Fremx*error mMesSSaOP s kxkkhkk kk kx x kk k * &

print:print"**xx please enter the numter acain ***":50sub9S50:return

orint:print”** please enter trnese numbers again **":gosub950:return

orint:print"**x please enter the letter ausin **x":gosub9S50:return

remxxdelay LOOD**A kxkxk Ak *kkhk kA kk k&

tork=1t02030:next:return

rem**read gata into arraysxxxsxxxsx

hd$=" =
Ln$

tc=1:te=1:forj=1to12:readdm(j):next
forij=1to12:readm$ (j):next
readcl$(tc):ifclidtc)="+"thentc-tc-1:aq0tol1032

t

tc=tc+i:aotol10

reades(te):ifet(te)="+"coto1070

readc%(te):readdt :aosub1C&U:cosubr3Q:td(te, 1)=ad
ifcs(te)="h"thenreaddt: gosub102%:00sub339:td(te,2)=ad
te=te+1:a0t01030

te=te-1:return

d=int (dt/15C) :m=dt-(d*10)):return

data 3 1,280538 , 30,34 230,31,31,30, 51,30, 51
datajaenuary,february,march,atrril, may,june
datajuly,auqust,seotember,october ,november ,december
remx*xlist of cateqoriestxsxxxsxxrtx
datebirthday,anniversary,holidey,work ,domestic,miscel laneous,*
remx*event ,catecory,dat e(ddmn) * x* %

datzalan green,b,2301

datasarah black,b,2210

datajohn and jill smith,a,1135

dataliz and bob btrown,a,3793

datavienna,h,1007,0932

data rome,h,0403,1%03

dataeditorial conference 1).70,w,1504

datamagazine to press,w,2212

datatv licence expires,d,3108

datafinal repayment on the cer,d,191C

datagolf with sir james - tee otf at 11am,m,16C06

datavillage fete = oraganise ind manasae the white elephant stall,m,1208

datalunch at golf club,m,1006
datadeadline for memo program,w,1101
datax
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Cottage Graphics produce Design,
Layout and Artwork for
MicroComputer Printout and

VIC Computing magazines, not

to mention their other commitments.

If you require good advertising
expertly produced, call
Denis Appleby on (0635) 201575.
CREATIVE ADVERTISING
DESIGN ¢ ARTWORK _ .. 4

o
LC()TTAGE GRAPHICS LTD

WE HAVE MOVED

MicroComputer Printout has moved!
Our new address is:

P. O. Box 2, Goring,
Reading RG8 9LN

Our phone number remains un-
changed for the time being:

(0635) 201131
All  correspondence should be

addressed as above with immediate
effect.
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MALA

Educational Programs

Q\%/ For Your Pet For Only
z '&)\""" Lol $ 4 8

For 8 Issue Subscriptions

W

Each "MALA" comes to you on
cassette with 4 brand new pro-
grams to load and run on your

Pet. /
COMmMm=0ATA
ayYSTEing. L.

P.0. BOH 325
MILFORO. MICHIGAN 480647

[3i3] 6AS - 013

GAMES FOR YOUR VIC

@ VIC TREK* HANGMAN
/., TANK » YAHTZEE
g~ | DAMSEL * NAB PLUS

f AND MANY MORE

ﬂ onlyf $ 795 Each
)FREE Program Summaries available

Connect
- your PET

to a PRINTER
from £160 + var

The TNW 3000 — a bi-ported,

The TNW 2000 (as illustrated)

arugged single ported bi- bi-directional IEEE 488/RS232
directional IEEE 488/RS232 interface as per TNW 2000
interface: plus:

® Conversionof bothPETand @ Crystal controlled Baud rate.
true ASC11. ® Fully implemented RS232.
® Daisy Chaining. @® Power supply for a current

@® Standard RS 232. loop.

@® Fully addressable.

Both the TNW 2000 and 3000 are mainly used for interfacing
PETs to printers.

KINGSTON

Kingston Computers Limited, Electricity Buildings, Filey, North Yorkshire
YO14 9PJ. Telephone: (0723) 514141. Telex: 52163.

AQAR "“ IS/* BORN
THE BEST HOME COMPUTER YET
SEEIT TRYIT BUYIT
IN OUR SHOWROOMS NOW!

ALONG WITH ALL AVAILABLE

COMMODORE EQUIPMENT AND
ACCESSORIES

SERVICE
SATISFACTION

SALES

COMMODORE APPROVED SUPER DEALER

CAMDEN BLECTRONICS LD

MICROCOMPUTER SYSTEMS

462 COVENTRY ROAD - SMALL HEATH - BIRMINGHAM B10 QUG
Telephone: 021-773 8240 or 021-7725718 - Telex: 335909 (Camden G)

— e

2
B & ||||M\ chins 2% i
i AP AN S A P

i‘( ‘!!Iii||||u|lmn||u||||||||||||u|mmi$\\\}f\\\i§ 2

SRR
‘Dont tear yourhair
Compufix isthere!
Swindon 694066

If your PET. is having a nervous breakdownor
your APPLE has bitten it’s last byte. Then
you need us!! it

We are offering fast repairs to faulty systems,

24 & 48 hour maintenance contracts are also
available .
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E.L. Mills,
1 Vanessa Way,

JOHN SKINGLEY
Programming skills include BAS/C

Obtain a FREE quotation

Software Consultant

tion control systems

Specialist in assembly language
companies.

and CompuThink disks
All types of work undertaken

104 Tresham Road, Great Barr,
irmingham B44 Tel: 021-360 0981

Bexley, Kent DA5S 2JS Fortran, Pascal, PET machine from
code
Specialist in designing and imple- _ NIMROD SOFTWARE
menting systems based on 32K | Tel: Swindon 770021 (evenings)
PET with CompuThink drives] Circle Software, 33 Restrop View,
(400 or 800K]. Purton, Wilts SN5 9DG 4 Stamez F°g‘71§1é‘;gg°n S.W.14
Chris Preston Peter Cousins

Microcomputer Consultant

Specialist in product design and produc-

Bespoke software for 'PET’ and ‘Apple’

8 Giffords Croft, LICHFIELD, Staffs
Tel: 05432-51791

================

'Lrhe Authors Co operatlve
‘o Ml ow cost guaranteed programs
formanufacturing §¢ - nrofessional users of CBM

Practice Accounts Cost/Time Records
Civil Engineering Land Survey
10 Triangle South, Bristol BS8 1EY
Tel: (0272) 22223

PET UPGRADE

We can upgrade your large keyboard PET at a
fraction of the “New Price” difference.

BRI e Rl e WG el £44.00
BIGIEIB2K b s o a ki ol L from £56.00
BIGOB2KE s 58 S b Ann i £69.00

No extra charge if expansion area drilled with
quarter inch holes.
All new RAMs fitted with sockets
Fast while-U-wait service, normally within

2 hours
Tel: Mick Bignell 01-953 8385

HAVEN HARDWARE ZX80 & ZX81 ADD-ONS
Programmable Character Generator Kit £23.95, Built £29.95
(Doesn't require edge connector — plugs into ROM socket)
Keyboard kit £17.95. Repeating Key Module Kit £1.50 Built £3.50
I/0 Port Kit £9.95. MEMORY, INVERSE VIDEO, COLOURBOARD
P.O.A.

S.A.E. for details of the widest range of ZX Hardware.

4 Asby Road, Asby, Workington, Cumbria CA14 4RR

PROGRAMMERS

To advertise in one of these 4cm x 6cm
programmers boxes costs only £16.00
per insertion.

Contact Jonathan Horme on 025671 2724

1€ SOd ‘HLNOWSL1HOd “ay aNuogso‘vsg’(w)‘on VIVWOLNY :0L
iJHOW HONW GNV""HLVHO'D ANV AIAVA ‘HYON ‘W0a0s ‘SISOW ATOH

SIWYo o1 93 % aqm € 3113SSVD

a09 ‘H1v3a‘X0d ‘Ag80r ‘3gNd SOIgNY ‘H1YI8 ‘NOILdIDONOD ‘NOILONAIS

S3INYD 8 93 L"Da% PUD erTE 2 3113SSVD

HSNT14IVAOH ‘NVOVIH ‘SO NSd ‘3700 ‘HITLIH LNWS AWOLD3SVA ‘INOV

S3INVYO 8 83 stOM }o UDD L 3113SSVD

S3LON ONILTOAIH A1IN4 R SHOVHLIANNOS ‘d®d 3ANTONI S3D1dd 1TV

SINVD LINAY ML I8XZ

K %k ko ok ok ok ok ok ok ok ok ok ok

INVADERS ON VIC
K ok Sk k ke k ok ok ox k k ok ok ok

If you have a 3.5K VIC and a cassette unit
Send £6.90 (all inclusive)
To: Mellor Computer Consultancy

PROGRAMMING THE PET/CBM
by RAY WEST
The new book on BASIC and machine-code for all
PET/CBMs. Includes explanations and examples of all
BASIC keywords and 6502 opcodes; tape, disk, and
printer handling, and very much more.

504 pages, with comprehensive contents list,
appendices, and index. Paperback, 19 cm x 26 cm.
Only £14.90 (includes post & packing) from
LEVEL LIMITED (P)

P.O. Box 438, Hampstead, London NW3 1BH

At: 3 Town Street, Marple Bridge,
Stockport SK6 5SAA
Tel: 061 449 8101

Sincere tall editor, mid-twenties, own Porsche, seeks
intro to blonde, well-built female person for friendship
etc. Box 69, MCP, P.O. Box 2 Goring, Reading.

The Accountant. Commodore accounting
software to run on 8032 PET comprising Purchase
Ledger, Nominal Ledger/Budger Controller and
integrating Link. Tested but unused. Cost £1,000
plus VAT. Surplus to requirements. Offers.
Tel: 0482-898311
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Where to buy your CBM-PET

MICRO
COMPUTER
C L CENTRE

Virage Holding Co. Ltd

28 Sheen Lane, London S.W.14.
Tel: 01-878 7044/5/6/7

DK

SYSTEMS

COMPUTER SYSTEMS
COMPUTER PROGRAMMING

ELECTRONIC DEVELOPMENT
437 Stoney Stanton Road,

Coventry CV6 5EA,
West Midlands. Tel: (0203) 86449

B:0

(Computers] Limited

The Consultants for the North West

. SUITE 1,
.\ 124 NEWPORT STREET,
)] BOLTON 8L3 6AB,
D) LANCASHIRE .)‘
7 Tel: (0204) 26644

TAIERS.

DATALECT

COMPUTERS
32 Chertsey Road,

Woking, Surrey
Tel: Woking 21776/23637
ANEW SHOWROOM IN CROYDON
7 St. Georges Walk, Croydon,
Surrey Tel: 01-680 3581

)
[ IND)
( D

ExecuTive REPROGRAPHIC

and Business Consultants Itd.
2/4 Oxford Road,

MANCHESTER M1 5QA

DG 0L

TAL

(TYTHE AVIATION LIMITED)
COMPUTER DIVISION

Suppliers of alternative cassette decks with
counter and audjo monitor.

1M HIGH STREET LEIGHTON BUZ ZARD BEDS
TELEPHONE LEIGHTON BUZZARD - 372

AUGHTON
MICRO
SYSTEMS

Woodward Road, Kirkby,
Liverpool, L33 7UZ

Telephone: 051-548 6060
Telex : 628681

CONSULTAITTS

COMPUTER BUSINESS SYSTEMS

Hardware, Packaged and Bespoke
Software

75 Watery Lane, Birmingham B9 4HW.
Telephone: 021-772 8181 (7 Lines)

!-‘ Microchips

[Winchester]

MICROCOMPUTERS AND A
GREAT DEAL MORE
66 St George s Street  Winchester
Hampshire SO23 8AH Tel 0962 68085

SOUTHAMPTON
(0703) 331422

BASINGSTOKE
(0256) 62444

e R By S S S Y e
Adda Computers Ltd.
14 Broadway

West Ealing
London, W13 0SR Tel: 01-579 5845/8

KINGSLEY COMPUTERS LTD
132 DESBOROUGH RD HIGH WYCOMBE
BUCKS.HP112PU TEL (0494) 449749

Computershop

FOR PROFESSIONAL BUSINESS SYSTEMS

Church Street, Reigate. Phone (17372) 22244

Preston
Computer Centre

6 Victoria Buildings,
Fishergate, Preston.

el: 0772 57684

LN &J COMPUTERS

192 HONEYPOT LANE, QUEENSBURY,
MIDDX HA7 1EE. 01-204 7525

THE PET SPEClALlSTS
COME AND \] l l] at £189
SEE THE NEW! ! || (inc VAT)

Available from stock
As well as a full range of Petsoft and
Commodore Software, we have some highly
reliable “Home Brewed" programs available.

LUTON
‘PET SHOP’

Chiltern Computers

56/58 HASTINGS STREET
LUTON LU1 5BE, BEDS

0582-429951

Computer Systems
Registered Office
26 Mill Street, Bedford MK40 3HH
TEL. 0234 -40601

PROFESSIONAL
COMPUTER
SERVICES LTD.

143/145 Yorkshire Street,
Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065
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ET & VIC 20
DEALERS

Complete systems including
Maintenance contracts,

Software-~Consumables &
Accessories.

(x commodore P

%
‘«o@_«\n@ |

BUSINESS
LECTRONICS

‘The Microcomputer Specialists’.
ROWNHAMS HOUSE, ROWNHAMS,
SOUTHAMPTON SO1 8AH

Telephone:
SOUTHAMPTON (0703) 738248

BUSS STOP COMPUTERS

Photo
A coustics
Ltd.

255a St. Albans Road
(entrance in Judge Street)
Watford Herts WD2 5BQ

Tel: Watford 40698

Fn

J. R. WARD COMPUTERS
LIMITED

Telephone No
35 Potters Lane Milton Keynes
Kiln Farm

562850
Milton Keynes MK11 3HG (STD 0908)

| COMPUTER

NORTH EAST

| ¥

.I.%ER\ ICES LIMITED

Osborne House, 28 Osborne Road
Newcastle upon Tyne NE2 2AJ
Telephone (0632) 815157

Vic-20

py ALPHA
& Business Systems

Church Street,

Industrial Area

Ware

Hertfordshire.

Telephone: WARE (0920) 68926/7

ERROLASINE electronics

_MICROL
FACILITIES

127 High Street, Hampton Hill,
Middlesex TW12 INJ
Telephone: O1~979 4546 &Q41M197

48, Junction Road, Archway,
London N19 5RD, U.K.
Telephone: 01-263 9493/01-263 9495

STOCKISTS OF:
PET 4000 & 8000 SERIES,
APPLE EUROPLUS Il SERIES
THE NEW VIC-20

Yorkshire Electronics
COMMODORE APPOINTED
COMMERCIAL SYSTEMS DEALER
NEW SHOWROOM NOW OPEN

CAXTON HOUSE,
17 FOUNTAIN STREET, MORLEY
WEST YORKSHIRE. TEL: 0532-522181

C.S.E. (COMPUTERS)

12 WOKINGHAM ROAD
READING RG6 1JG

Telephone: Reading (0734) 61492

RS

MICRO COMPUTER AND BUSINESS SYSTEMS SPECIALISTS

101 Cricklewood Broadway,
LONDON NW2 3JG

Tel: 01-450 1388/9
Telex: 299479

MASS
MICROS

WELLSON HOUSE, BROWNFIELDS
WELWYN GARDEN CITY HERTS AL7 1AR

07073-31436

COMPUTER

APPLICATIONS
PET specialists, Commodore appointed

Commercial systems dealers
9 Warwick Road, Manchester 16
Tel: 061-872 4682

WPt Tus

Computer Systems
FOR AN INDEPENDENT DEAL
(AND A GREAT DEAL MORE)
plus
Programming and software
services
. PHONE
wolPE Tus
Computer Systems
COMPUTER SYSTEMS

Freepost, Hendon,
London NW4 1YB

on
01-202 2726 or 01-202 9630

Confused ?

If you have a problem related to micro computing, write to us.
Our team of overpaid, underworked boffins are here to help.
If you would like a personal reply be sure to enclose an S.A.E
Our new address is P.O. Box 2, Goring, Reading RG8 9LN.
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Hard Disks
forthe
PET

The Small Systems HARDBOX acts as an
intelligent controller for up to 4 Corvus
Winchester drives or one SSE Mini Winchester
drive unit.

® PET DOS 1 and 2 compatibility

® Multi user capability on Corvus Drives
® 16 Megabyte max file size

® 65535 max records per relative file

® Over 2000 files on 5 MB drive
CORVUS DRIVES

Well proven systems with nationwide support

and maintenance.

® 5 10, 20MB capacity

® Up to 4 drives can be daisy chained

® Backup onto standard video cassette using
the Mirror unit

® Up to 64 users with the Constellation
multiplexer unit.

5MB Corvus drive £2295

10MB £3595

20MB £4495

Mirror back up unit £495

Constellation £495

SSE MINI WINCHESTER

Drive and Hardbox or Softbox housed in one
small desktop unit. Single user.

Prices inc. Integral Hardbox

3MB £2300
6MB £2500
12MB £2800

Add £120 for Integral Softbox

SOFTBOX and CP/M SOFTWARE
SOFTBOX allcws the PET to run the worlds
most popular operating system for micros.
Operates with PET floppies and/or a Hard disk
system.

Comprehensive range of CP/M software
available — ask for our Catalogue

Softbox

RS232 Option

Corvus Option

IEEE-488 INTERFACES

Comprehensive range for PET and HP-85
e.g.B300 RS232 Bi-directional 40 char buffer,

full hand shake £186

RICOH DAISY WHEEL PRINTERS

Letter quality, B0OCPS with integral IEEE, RS232
or Centronics Interfaces.

RP1600 £1450
Flowriter £1795
Large Buffer. Qume/Diablo compatible
Bidirectional printing

$100-CP/M SOFTWARE DEVELOPMENT
TOOLS FOR INDUSTRY

8048 Taitiny IN Clicuil eémuiator £<50
8748 programmer £395
Prom emulator £2495
Range of cross assemblers for most popular
micros

8048 BASIC compiler

COMPLETE PET and HP-85 SYSTEMS

Telex 264538

systems
engineering
limited

2-4 Canfield Place - London-NW6 3BT

Telephone 01-328 7145/6 Telex 264538

~ Apple [l has
~ newswo hy abi
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3.9—5 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

SK BASICROM
The 8K BASIC ROM used in the
7X8l is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on a
7ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe ZX80,itcan be used
for program storage oras a database.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1-Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
missionis to pickup averyvaluable
cargo that’s in orbit around a star.

SNIPER -you’re surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS -your starship is
cruising through space whenyou
meeta meteor storm. How long can
you dodge the deadly danger?

LIFE-].H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK -your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
It’s a tricky course but you control
the strength of your shots.

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 with 16K RAM pack

CRASH -simple addition-with
the added attraction of a car crash
if you get it wrong.

MULTIPLY -long multi-
plication with five levels of
difficulty. If the answer’s wrong —
the solution is explained.

TRAIN -multiplication tests
against the computer. The winner’s
train reaches the station first.

FRACTIONS - fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB-addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING -up to 500 words
over five levels of difficulty. You
can even change the words yourself.

Cassette 3-Business and

Household
For ZX81 (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD -a powerful, easy-
to-run system for storing and

JUNIOR
EDUCATION

WOLF p,
GOLE K

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,” and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING -bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screen displays your
flight status—digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -you’re on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY -in answer to a distress
call, you’ve narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 -Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS -tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations.

AVERAGES -what’s the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 2 to 9.

TEMP-Volumes, temperatures
—and their combinations.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

| — | [ — |
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs.,CB21SN. Tel: 0276 66104.

| To: Sinclair Research, FREEPOST , Camberley, Surrey, GU15 3BR. Please print |

Please send me the items I have indicated below. |

l Qty Code Item Item price | Total
21 Cassette 1 -Games £3.95
| 22 Cassette 2—Junior Education £3.95 |
| 23 Cassette 3-Business and Household £3.95 I
I 24 Cassette 4—Games £3.95 I
25 Cassette 5-Junior Education £3.95 |
l 17 *8K BASIC ROM for ZX80 £19.95
| 18 *16K RAM pack for ZX81 and ZX80 £49.95 |
| *Post and packing (ifapplicable) £2.95 |
Total £ |
I *Please add £2.95 to total order value only if ordering ROM and/or RAM. |
Ienclose a cheque/PO to Sinclair Research Ltd for £
| Please charge my Access*/Barclaycard/Trustcard no. |
l A A [ Y IS A N Y | |
*Please delete as applicable.
| Name: Mr/Mrs/Miss 1 | I I I S VN [N (L. | |
Addresss L L 1 1 1 1 101ttt
ot 1| IMePog)
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NEW ACT SIRIUS 1
Mlmcomputer Performance.Personal Computer Price.
16 bit processor: £2,395

The best price/performance ratio you’ve ever seen on a personal computer.

ACT Sirius1
Memory 128K -1024K
Disk Capacity 1.2Mb-10 Mb
Processor 16 bit
Operating Systems CP/M-86, MSDOS
Languages Microsoft BASIC
Compiled BASIC
COBOL
PASCAL
FORTRAN
Price £2395

‘Typical Personal Typical Business
Computers Systems
32K -64K 48K -256K
140K -1Mb 1.2Mb-10 Mb
8 bit 8 bit
CP/M or Machine Specific =~ Usually Machine Specific
Microsoft BASIC BASIC and perhaps
perhaps one or two one or two others
others, eg PASCAL
£1800-£3000 £4500-£8500

ACT Sirius 1 is a new generation personal

computer. Quite simply, it has no competition at the price.

It’s the first personal computer developed from the
outset for business and professional use.

It’s launched with more software than anything
before it.

It’s supported and distributed solely by ACT —
the biggest name in personal computer software.

And it’s developed by Chuck Peddle, formerly of
Commodore and generally regarded as the father of per-
sonal computing.

SOFTWARE SPELLS SUCCESS

ACT Sirius 1 has more software than any other
new personal computer:

A choice of two operating systems — CP/M-86 or
MSDOS, from Microsoft.

For Software Houses

The ACT Sirius 1 hasalanguage for you. Microsoft
BASIC 80, two BASIC Compilers, two COBOLS,
PASCAL and FORTRAN.

For Applications

Wordstar, Mailmerge, Pulsar, SuperCalc and
MicroModeller — all the best sellers.
And the ACT Sirius 1 can run any software written

for CP/M — that means hundreds of specialised packages.

THE BODY IN QUESTION

Ergonomics play a vital part in the design of ACT’s
Sirius 1.

The screen tilts and swivels to suit the user and
glare is eliminated.

The display is razor sharp; and the brilliance and
contrast can be adjusted using keys on the low-profile
detachable keyboard.

STAYING OUT IN FRONT

The ACT Sirius 1 is designed to keep you out in
front. Winchesters, networks, multi-user facilities and
colour graphics are all scheduled during the next twelve
months. And all at the same record-breaking price levels
of the ACT Sirius 1.

SEEING IS BELIEVING

The ACT Sirius 1 goes through the most
exhaustive quality control process of any microcomputer
— including the much vaunted Japanese products.

ACT Sirius 1 has been successfully operating in
testing field trials for over 6 months already. And now it’s
at your nearest ACT Dealer — ready to revolutionise your
ideas on personal computers.

Clip the coupon for literature. Better still, call
David Low now on the hot line 021-454 8585, get the
name of your nearest dealer and see a demonstration as
soon as you can — because seeing is believing.

e ———————————— ——

To: ACT (Microsoft) L.td, FREEPOST,
Birmingham B16 8BR.

D Please send a brochure and name of my nearest dealer

D I am interested in dealership —send the dealer pack
and ask your sales director to contact me.

Name

Position

Company
Address

Telephone

MPO03

ALCT No.l in Total Computing.
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Features of the board include:
3K Memory hi-resolution area
24K Expansion area, just plug in the
chips to expand memory!

Socket for VicKit or other Roms.
Provision for battery back-up
Memory port reproduced

High quality gold plated edge, plated

—a
e

10k |
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Supplied Complete

ﬂ““ﬂ“““““““ n’OiLréE?)gz)’EZSM.O—THERBOARD OR EXPANSION CHASSIS

thro’ hole, glass fibre board
Switch to isolate 3K memory area

(Board shown with covers removed)

BUY THE BOARD WITH THE MEMORY YOU NEED NOW!

EXPAND IT LATER!
~» ADD BATTERY BACK-UP

ADD TOOLKIT!

NOTHING REDUNDANT!

NOTHING WASTED! |
SPECIAL INTRODUCTORY PRICE Only £64.00

Fully socketed board (with covers) plus 3K hi-res area memory plus VicKit (Toolkit for Vic)

This offer is available until 31st May 1982 and is subject to VAT at 15% plus £1.50 p&p.

PRICES:-

BOARD with 3K £49.00 SPECIAL
BOARD with 8K £69.00 Add £15 plus VAT for
BOARD with 8K plus 3K £85.00 VICKIT (Vic toolkit)

if ordered with any memory
usually £25 plus VAT
if supplied separately.

BOARD with 16K £99.00
BOARD with 16K plus 3K £115.00
BOARD with 24K £129.00
BOARD with 24K plus 3K £145.00

Ring us for our complete list of VIC
peripherals or phone your local dealer

*Expandable board fully socketed with 3K RAM fitted.

Please send me

Cheque/P.0. enclosed for £

Name

Address

STACK COMPUTER SERVICES LIMITED
290-298 Derby Road, Bootle, Liverpool 20.
Telephone 051-933 5511

Prices exclude shipping.
Make cheques or postal orders payable to
Stack Computer Services Ltd.

Please add £1.50 p&p or £5.00 Securicor, ex vat.

| WISH TO PAY BY CREDIT CARD
| authorise you to debit my Access/Visa/American
Express/Diners Card Account with the amount of

S
T
A
C
K

My Credit Card No is:

Name (as on credit card)

Cardholder’s address

Signature

24hr answerphone service.
Please ring us day or night on

051 933 5511

C

Additional Memory

8K (4 chips) £39.00
3K (2 chips) £20.00
Battery support kit £20.00

e



