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A PLAIN MAN’'S GUIDE TO
PERSONAL COMPUTING

Colov:
' Poste

choosing
_your micro!




W@P AT

,

0 FOR HE VIC

The introduction of Wordcraft 20 for the VIC brings  stops, decimal tabs, justified output, multiple

the benefits and advantages of full scale word copies. Complete control of the final output.
processing directly to the general public. * Automatic underlining and emboldening.

Until now only the business world could afford word * Full screen display with automatic pag?igug.
processing systems but this amazing price * Full storage and retrieval facilities from disk and
breakthrough makes it available to everyone. tape.

Wordcraft 20 comes on a cartridge ready to plug * Full compatibility with Wordcraft 80.
into the back of the VIC. Included in the cartridge is * Name and address capabilities — including

an extra 8K of RAM that is also available for use labels.

with other programs — so not only do you get a * Full document merging facilities.

word processor but you also get a memory Wordcraft 20. The package that the VIC user has
expansion thrown in. The system also comes with  been waiting for. A word processor of proven
complete documentation catering both for the quality at a low price.

inexperienced user and for those already familiar For the first time ever, every home can have one.
with Wordcraft 80. . 3 &

Just look at these features: N

* Full use of colour and sound. V&i‘l’l(dl’l‘@aejl'l'l&‘
* Full compatibility with VIC 1515 printer, parallel ; ‘) o
printers or RS232C serial printers. Waordcratt 20: £125 00 inc. VAT and p&p. Available from all VIC dealers or direct from

. : Audiogenic Ltd. PO Box 88, Reading, Berks. Tel: 0724 586334
* Full control over margins, document width, tab ~ Worcraft 20 s copyright P'L Dowson 1982
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Brochures Alternatives to
How to see through the sales 1 Keyboards
talk.

Speech recognition, light pens
and bar codes are all ways of
getting round this bottleneck

87
| Meet the

Manufacturer
Invaluable profiles of the
fl computer companies

56

Computer People
How to recognise them, and how
to be one-up!

FEATURES 7
12 Seven Deadly Sins The right and the 72 Meeting Scheduler An invaluable
wrong way to run a business computer. program for busy managers. Full listing.

60 IAP AN - and a Thinking Micro 94 How it WOIkS What does a Disk Operating

The Japanese are now developing a personal com- System do?
puter with frightening powers of reason.

A A 98 Microsco How much memory do you
67 Player-Missile Graphics How to get realiy need? pe

stunning effects from your Atari.

REGULARS
19 Tommv’s Tips Programming problems 24 Hotline Lots of new micros and an interview
solved here. with the man who invented Microsoft BASIC.
20 Read/Write Where the readers fight back. 82 Rex Malik’s Joke Book some ‘unofficial

laws of computing.

102 Inside Trader More writ-defying libel.

‘ 33 Database Probably the most heavily promoted and

m 2 =" least understood computer program on the market, a

r«'!ﬁ,’w?;,{’a.go s ey database is one of the most efficient ways of computerising

-PRINT( Colpii (5 : business. But how do you choose between the man
ol g your : y y

A PLAIN MAN' ;o ML packages on the market? We explain.
PERSONAL COm.. 244,
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FRONTLINE

Over the past couple of years, we have been asked for advice on which
computer to purchase, by many hundreds of readers. We've found that the
same misunderstandings and difficulties come up again and again. The
purpose of our beginner's series is to answer the most common questions one
after the other.

The Free Poster, for example is not just designed to liven up your aging
wallpaper, but is intended to form the starting point for anyone considering
the purchase of a microcomputer. A frequent misconception arises because
the term microcomputer or personal computer can refer to anything from a
£50 learning machine' to a £5000 business system. Once you've gained some
computing experience, it becomes obvious that the former can’t handle a
mailing list of several thousand addresses — but to the newcomer it is very
difficult to discern what level of system is required.

We have devised a method of classifying microcomputers into one of eight
categories. It doesn't cover everything: ‘single-board' computers, pocket
machines and over-priced business systems don't fit in, but these eight
different applications areas should cover 99% of all micro’s sold. We shall be
making use of this classification system in future issues of the magazine, so
keep the poster up on a convenient wall!

Also for beginners - whether in home or business computing — we look at
the whole area of manufacturers’ brochures. Can you extract anything of
value from amongst the sales talk? Yes, you can - from the specification sheet,

but you will need our guide to interpret the boffins' jargon!

For purely business users we've catalogued the Seven Deadly Sins of
running a computer installation. Paying careful attention to things like: supplies,
cleanliness, back-ups and security will prevent the most common disasters
which can afflict a micro.

Whatever your disposition, I can strongly recommend reading our
investigation into the ominous Fifth Generation of computers currently under
deveiopment in Japan. In a word, the Japanese are already saying that most
of the development in the computer world so far has been in totally the wrong
direction.

And finally, see if you can identify yourself from amongst our rogues gallery
of Computer People, as depicted by our cartoonist. If you think you are above
all this — wait till our next issue when we shall be spotlighting ‘non-computer
people’.

P.S.

Starting next month, we shall be
considering in detail the question -
‘How much can you learn about
business computing, by purchasing a
home computer?’ The answer is
surprisingly - a lot! We start off with a
look at business programs that run on
home micro's, (Word Processing and
Database, for example) - followed by
a look at ways of expanding a small
system with peripherals,

Speech recognition, light pens

and bar codes are all ways of

getting round this bottleneck

Richard Pawson - Editor




TI-99/4A * VIC 16K + ATARI 400/800 +« SHARP
MZ-80K/A/B + BBC MICRO +SINCLAIR SPECTRUM

Functional cassetie software by Dale Hubbard
Buy 2 at £19.95 - take 1at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, line print if required, etc. etc. Can be
used in place of any card index application, £1995

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include
stock set up, user reference no., minimum stock level, financial
summary, line print records, quick stock summary, add stock,
delete/change record, and more. £19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names &
addresses & other data, with selective printing to line printer.

Features include the facility to find a name or detail when only

part of that detail is known. Will print labels in a variety of user-
specified formats. £19.95

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features: —

Daily Journal Sales Ledger
Credit Sales Purchase Ledger
Cash Sales Bank Account

Credit Purchases

Year to Date Summary
Purchases — other

A fully interactive program suitable for all
businesses. Files can be saved and loaded and
totals from one file carried forward to another on
cassette. Particularly useful from a cash flow point
of view, with an immediate accessibility to totals
for debtors and creditors. Bank totally supported
with entries for cheque numbers, credits and, of
course, running balance. £1995

DECISION MAKER

A serious program that enables the computer to make a sound decision
for you based on various criteria.
If you want to buy a car, hi-fi, house, etc., or you don’t know which

woman to marry then you need this one. £595

HOME ACCOUNTS £19.95

Runs a complete home finance package for you
with every facility necessary for keeping a
track of regular and other expenses, bank
account, mortgage, H.P. etc etc etc!! You'll
wonder how you ever managed without it.

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient

business invoices and monthly statements on your line printer. All
calculations including VAT automatic and-provision for your own
messages on the form produced. *Not Spectrum £19.95

CHOPIN - LES ETUDES
Six beautiful-studies from Opus 10 and 25
performed for you live by Mr. Computer

Spellbinding!!! *Not Spectrum £5.95

RUBIK SOLVER

It's not our policy to offer games but we make an exception here for a
program to solve the cube from ANY position. Shorthand notation
makes learning the solution by heart possible for most active brains. £12 95

MOTOR ACCOUNTANT

Find out exactly what that

car is costing you and keep a

data file with all your expenses therein! £5 95

THE CATALOGUER

This dedicated database is ideal for use in any situation where a
catalogue could be utilised. E.g. stamp collection, coins, photos,
slides, books, records etc. £19.95

RECIPE FILE

Let all those computer widows have a
bash! The wives will really enjoy the
fun of this program designed to keep all
her recipes. Will even suggest a menu
for the day/week! Excellent value.

£19.95

—

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketing Lid

Dept. MCP1/8 9 Salterton Road Exmouth Devon
Or telephone us with your credit card order on (03952) 5832

All orders despatched by return — no waiting.

=3

Access Welcome

EX8 2BR

All prices include VAT and post & packing except Hardware. Full range of Sharp

peripherals available — please ‘phone for quotations.

Please state machine type and memory size when ordering software.
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ADDA ADDS UP
T0 A GREAT
DEAL. MORE

PEGASUS
SYSTEMS FROM £4000
s, purchase and nominal ledger,

" ccounting St stock control
p: WORDCRAFT

"r FROM £3640

\’,fi wordprocessing faciliies s with high-quality printer
SILICON OFFICE

SYSTEMS FROM £3640
for powerful data management reporting

VISICALC
SYSTEMS FROM £2900
financial planning with the worlds top selling program

COMMODORE

Adda s the number one choice for business systems using Commodore’s
powerful 32K or 96K microcomputer with 1 megabyte disk storage (even
more with new hard disks!) Our top four software packages will meet most
business needs, at prices you can afford In every case we will help you
select the most cost effective software systems backed with Addass training

and servicing skills. You can also see our top four systems demonstrated in your own office!
We have a continuous programme of Open Days at all four sales offices Just call ‘Dial a Demo’ on 01-997 6666 and we'l fix a time.
where you can look at our packages without feeling harassed Give us a call. We know the Adda deal adds up to a great deal more.
CITY WEST LONDON SLOUGH READING
National Electronics Centre, Mercury House, Hanger Green 120 High Street, 275 Oxford Road,
London World Trade Centre, Park Royal, London W5 3BA Slough, Berks Reading, Berks

Europe House, London E19AA
01-488 2400 01-997 6666 0753 72470 0734 585928




Increase your
productivity
and your
secretary’s

skill with

WORD
CRAFT

Wordprocessing

There are over 9,000 customers of this system.
When you sell that many there has to be a lot of good
reasons. Wordcraft - a British product - was recently

This is why:- Wordcraft is wordprocessing at its best.
That means a fast, efficient and simple means of
preparing typed copy. It allows text to be typed,
modified, rearranged, printed and even transmitted
over telephone lines with ease. All modifications are done on the screen. The
perfect copy is then printed. Both the secretary and boss benefit from this
sustem because of the ease of operation and time it saves. The result

is better quality typed material at low cost.

\ . Designed and written by Peter Dowson specific-
El R I ally to enhance secretarial skill and published by
view Ltd. Wordcraft is packed with features
taries prefer, some not even found on so
"dedicated” word processors. Bosses app-
it because it costs well under £4,000 and is
lete microprocessor system able torun
siness programs too.

Dealers & Service - there are over 300 Dataview
dealers. Their well trained engineers know what
customer engineering means - fast, effective service

- when you need it.

i Wordcraft runs on Commodore:
« The most successful micro-computer
- UREEEE | -~ manufacturer in the country with a highly
Try our Information Department on developed range of software'products for bus-
0206 865835 and get in touch with us for your iness applications - that really work. Over 40,000 installations in

the U.K. alone. With over 20 years of electronic manufacturing exp-

nearest stockist
erience - they even supply some of the competition with parts.

Call us for your free copy of:
Wordcraft - A History of Word Processi

' 26 Please send me details of Wordcraft MCP2
Ring or write to our

Marketing Department

DataView Ltd. O P ANy o e B e e e A e e e AR S S e e e T A G Ao PR S RS2 HSI PO
Portreeves House I AATEESE . v vnunmsaassstos e fnriseasonsosn sibisssranyuvssaissrressisianysas
L S A R ... oo satd o s bas s bR N PR Rk
COlCheSter, CO1 2XB. TelephONRINGY i iy cimeinensbs s s TR o e oy AT peeTaP e R NP Lo gaD
Tel: 0206 869414/ 865835. We have got a Commodore micro-computer Yes No

awarded the ICP Million Dollar Award for record sales.

2 s
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SPECTRUM
BBC VIC
ATOM ZX81

Make the most of your computer with our proven books.

{ ) PROGRAMMING YOUR ZX SPECTRUM — Hart-
nell, Jones, £6.95. 230 pages, over 100 programs
and routines.

() THE SPECTRUM SOFTWARE LIBRARY — Har-
wood, £5.95. Sixty games and applications pro-
gram listings. 94 pages.

() LET YOUR BBC MICRO TEACH YOU TO PRO-
GRAM — Hartnell, £6.45. BBC BASIC from the
ground up. Forty complete programs, including
Othello, Draughts. 190 pages.

( ) THE BBC MICRO REVEALED — Ruston, £7.95.
The full inside story. 140 pages.

() Learn Pascal on your BBC, Spectrum or VIC with
PASCAL FOR HUMAN BEINGS.

Pascal compiler included to run Pascal on your com-
puter. £4.95. .

{ ) GETTING ACQUAINTED WITH YOUR ZX 81 —
Hartnell — £5.95.

{ ) 20 SIMPLE ELECTRONIC PROJECTS FOR THE
ZX81 — Adams — £6.45.

() MASTERING MACHINE CODE ON YOUR ZX81 —
Toni Baker — £7.50.

() GATEWAY GUIDE TO THE ZX81 or ZX80 —
Charlton — £6.45. :

() 49 EXPLOSIVE GAMES FOR THE ZX81 — ed. Hart-
nell — £5.95.

() 34 AMAZING GAME FOR THE 1K ZX81 — Gourlay
— £4.95,

() GETTING ACQUAINTED WITH YOUR ACORN
ATOM — Hartnell/Sharples — £7.95.

() 39 TESTED PROGRAMS FOR THE ACORN ATOM
— £6.45.

() GETTING ACQUAINTED WITH YOUR VIC 20

Hartnell — £6.95.

ZAP! POW! BOOM! — Ramshaw. £7.95. 30 Arcade

games for the VIC 20.

SYMPHONY FOR A MELANCHOLY COMPUTER

— Hartnell. £6.95. 24 VIC 20 games.

The Personal Computer Guide — Hartnell —

published by Virgin Books — £6.95.

—

~

Interface, Dept. MP , 44-46 Earls Court Road, London, W8 6EJ, UK
Pleas send me the indicated books. | enclose £

Name

Address =

IT'S MORE FUN
LEARNING WITH VIC

- at Home or School

If you are over 3 years old, and still young enough to
hit the keys, then these new VIC programs are for you

Fromtopsoftware publishers ASK, they let youlearn—
and laugh about it too.

Fabulous graphics. Demanding ideas that make learn-
ing lots more fun

All on cassette at £8.95 inc. VAT,

TWISTER. Designed to improve concentration and
logic. Rearrange a geometric puzzle-abit Rubik cube-like—
so that no row or column contains a repeated colour. There
can be from 3-10 columns and if you cannot get out of it,
Twister will do it for you. For really clever users you can go
into the Super-Twister mode where you must arrange the
squares so that no diagonal, as well as row or
column, contains the same coloured square. This

is so difficult that the computer does not give —)

you the answer! Supposedly designed for age
8 upwards.

NUMBER CHASER. Designed to improve estimating
and multiplication skills for 5-12 yearolds. A car race where
you move against the computer according 1o your skill

at estimating the given sum. We forget that in the age of
the calculator estimating is important to see if your

.~ computer, calculator etc has come up with the
_— right answer.

—

l Number Chaser has superb
%\\ graphicsandsound—youwouldnot
want more than a few of these in
S i aclassroom at any one time since
L the level of excitement, as well as
learning, is very high.
e

FACEMAKER. This is designed to improve spelling, to
expand vocabulary and also sharpen observational skills.
Designed for 5-12 year olds this is an interactive program
where you draw people’ faces.

Superb f:mphics that—like most of these ASK
programs—fill the monitor or TV screen and are not res-
tricted to the normal VIC format.

A beautifully crafted piece of soft-
ware that will find many applications in
school and at home. It will also be of
special benefit to people teaching
children who are slow to learn to read.

WE WANT TO COUNT. This is a program for children
of three years and upwards who want to learn numbers
and to count things correctly. There are four parts in the
program with games-type graphics.
Intwo ofthese youcanselectlevels
between one and five. This pro-
gram has been designed to be
extremely simple to operate so
that, once loaded, children can
use it entirely on their own.

ADDA COMPUTERS
Contact your local dealer for
these VIC products from Adda

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01-392 9904,

November 1982 MicroComputer Printout 9




ATTENTION
All VIC20 Owners

With
COLOUR

BOOK ONLY £695

Clifford Ramshaw is recognised as one of the most creative
programmers of computer games.

With great skill and imagination Clifford Ramshaw brings you, in
this book, some of the most popular arcade games as well as new
and fascinating programs, certain to thrill you!

Some of the program listings from the book, VIC Innovative
Computing, are also available on quality cassettes, as listed below.

EACH CASSETTE CONTAINS:

ON LY Actual VIC screens
7 EXCITING GAMES for VIC cassefte

e £595 each e |

ﬁ\‘;’. MELBOURNE HOUSE PUBLISHERS

Orders to: 131 Trafalgar Road, Greenwich, London SE10
Correspondence to: Glebe Cottage, Station Rood
Cheddington, Leighton Buzzard, BEDS LU7 7NA
Please send me

OviC1£595 Ovic2£595 OvIC3£5.95

I I
VIC Innovative Cassette 1 ‘somber’ "Dumper’, I I
| I
l dVIC Innovative Computing £6.95 |
I I
I I
| I

“"Nuclear Attack”, “"Ganymede"; "Space Flight”, "Battleship’, "Duck Shoot".

.
VIC Innovaflve Cdsseﬁe 2 "Alien Overun”, "Rat Trap”, please add 80p for post. pack & VAT
“Grand Prix”, “Warlock”, "Bomber Attack”, "Hangman’, “Siege”

Naome

Address

VIC Innovative Cassette 3 ‘Hoppy”, "Save the Shuttle”,

“Invasion”, “"Dragons Lair”, "Dungeon”, "Blackjack”, "Squash”

. Lt.*____:’;'*_‘_‘__;

ALY
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MIDLANDS

COMMODORE PET
SERVICE CENTRE

Phone Anne on 021-772 8181 about our:

1. WORKSHOP & FIELD REPAIRS
2. BUSINESS SOFTWARE

3. STATIONERY & SUPPLIES

CONSULTAITTS

COMPUTER BUSINESS SYSTEMS
75 Watery Lane, Birmingham B9 4HW.

TWO NEW GAMES FOR ATARI PERSONAL COMPUTERS

BOMB HUNTER

Your Mission: To remove all the Bombs from the top Security Building before
they explode
The Probiem: In the rush of Evacuat forgot to disable the Guard
Robots and Laser Screens. %

CAVES OF DEATH

The anly 3D Maze Game designed to scare a player to death before they can
escape from the Caves with all of their Treasures.

Both Caves of Death & Bomb Hunter use Player Missile Graphics.

MURDER AT AWESOME HALL .. ... ......Cassette (16K) £12.95
SKY SNAKES .. .. 4 ... Cassette (16K) £9.95
BOMB HUNTER ... ... ... .. . Cassette (16K) £16.50
CAVES OF DEATH ................ . .. Cassette (24K) £19.95
CAVES OF DEATH _ Disk (32K) £19.95

ATARI AM 400 Computer (16K) £199.00
ATARI! 400 Computer (16K with BASIC) ......ccccceeaee. eeeee £249.00
ATARI 800 Computer (16K with BASIC) ........ccocieeeeee. £499.00
ATARI 810 Disk Drive £299.00
32K Conversion for ATARI 400 (Exchange Price) ....... £ 88.00

BORMAR AUDIO steck 2 wide raege of Ssftware irem the tellowing

ALL PRICES INCLUDE VAY & POST & PACKING. E&OE

NORMAN AUBIC LTD .G,

FOUR NEW

VIC ADD-ONS
FROM ADDA

Light up with VicRel. VicRel 1s a control relay that plugs straight
into the Vic user port to give Simple, programmable swatching of
B electrical apparatus in the home, office or factory. Its six relay outputs
can control door locks, lamps, valves, tools, ventilators. And
two inputs allow the Vic to read signals from —
external sources such as thermostats, push
buttons or ight activated switches. VicRe!
eliminates black boxes full of wires and
represents one of the most exciting, value-
formoney, firmware addstions to any Vic
computer system

£28.95 icw

Plot away with VicGraf. This cartindge allows you to explore
the complicated equations and functions of graphs. The meny screen
B actvated by the Vics special function keys, will automatically plot 8
graph, define new functions, caiculate accurate values of an intersection, find the
maxima and minima of a function Simple editing allows you to check current
functions and to change them. A necessary and atiractive addition to any
educational situation where graphs need to be explored £ 2 8 9 5
- INC VAT

Crunch & Display with VicStat. A plug in carindge that
undertakes statistical calculations —such as Meanvaiues, Standard
dewations and Vanances —and displays using single commands
Otner one word commands allow you to draw vertical and honzontal bar charts,
1o plot graphs, and to specify the
scales and the colours used by these
commands. it will also sort numenc
and character stnngs. Finally, all or
part of screen displays can be copied

i
(LLARA) ]
rinan

: = s 1o the Vic Pnintec

= P VicStat comes complete with 3
* aSsw ':' E E E detaded operating quide

o .o ™ = e £2895 o

The VicForth plug-in cartndge, complete
with 3K of addtional memory, takes
programming into new dimensions. As both

an operating system and program development ad VicForth can speed up
program writing and speed of operation

Vickorth is based on fig-Forth and is aimost identical to Pet Forth. It does
however support the Vic cassette deck—an unusual feature. For those who do
much programming a Vic Disk unit is suggested VicForth provides several hundred
one-word commands —listed in the detailed

user gude—that can be added to £38 95 INC VAT

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01-992 9904.
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RUNNING
1]

BUSINESS
INSTALLATION

THE
SEVEN
DEADLY
SINS

Having purchased and
installed your first
business
microcomputer, there
still remains a right and
a wrong way to run it.
Careful management
can give great
efficiency, whilst
stopping proceednres
can result in expensive
disasters. Charles
Christian outlines the
Seven Deadly Sins of
running a computer -
and their Seven Saving
Graces!

12 MicroComputer Printout November 1982
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In previous articles in this series, | have taken
the opportunity to preach to you about some of
the difficulties and temptations that can beset
the unsuspecting business man or woman, as
they wend their weary way towards the nirvana
of buyiing that all important first microcomputer
systemn.

But the completion of the purchase transac-
tion is by no means the end of the road as faras
the user's problems go. Instead the transition
between installing the computer of your
dreams in your office and the grim reality of ac-
tually trying to run a smooth steady operation
can often be a pretty hellish experience.

Or as one disgrunteld user put it “It was just
one damned thing after another”.

For practical purposes the number of prob-
lems that can be encountered in trying to run a
successful microcomputer installation can
probably be divided into seven distinct

. So bretheren, gather round for the
text for my next sermon today will be Mic-
rocomputer Printout's version of the Seven
Deadly Sins.

O RN S SRR T N e

7 ¢

Allowing too much dust and
dirt to get into a computer
could result in expensive

re&.

The more devout amongst you will readily re-
call that the Bible devotes a lot of space to the
importance of cleanliness. Well, just as it was
important for the Twelve Tribes of Israel during
their wanderings around the Sinai
Desert, to always remember to wash their
hands, so the same applies today to the com- |
puter operator. :

Despite what you may read in advertise- |
ments and brochures about modern comput-
ers being “rugged”, “go anywhere” machines,
they are in fact still very sensitive pieces of
equipment which can, quite literally, be ruined
if they are not kept clean

At a fairly obvious level cigarette ash,
crumbs from sandwiches, drips and spills
from hot drinks, and so on, are not going to do
a computer any good if they get in amongst
moving parts, such as the keyboard or printer.
Likewise, if you allow a VDU screen to become |
contaminated by dust or finger-print smudges,
you are likely to find your operators complain-
ing (and there is medical support for this) that
the impairment to vision is inducing eye strain,

Problems like these can be overcome
relatively easily by regularly cleaning external
surfaces and shrouding the system with dust
covers when itis not in use. There are however,
other forms of dirt that are far harder to detect
and which can cause much more serious dam-
age.

For example, on the average microcompu- -
ter, the read/write head on a floppy disk drive
unit “flies” at about 100 millionths of an inch
above the disk surface. By comparison, a
fingerprint smudge or a smoke particle causes
a blemish on the disk surface of about 250
millionths of an inch, whilst the average human
hair creates an obstruction 3000 millionths of |
an inch in diameter.

The result of all this micro-mathematics Is
that when a disk head encounters pollution of |
this sort, it can, at worst, cause a “head crash’,
ruining your disk drives and perhaps costing
several hundred pounds to repair, as well as
preventing you from using your system in the
meantime; and, at the very least, can leadto
researched data being lost and errors appear-
ing in your programs.

The problem is that both disks and disk
drives, just like hi-fi systems, generate static
electricity which attracts dirt and contamin-
ants. Thus, to ensure the efficient functioning
of a system, a user should adopt a fairly rigid
regime regarding cleanliness to minimise the
risk of contamination during both the handling |
and storage of disks as well as the operation of
the hardware. Excessive smoking near a mic-
rocomputer, incidentally, is not only hazard-
ous to the disk drives, but is also one of the
fastest routes to a dirty screen. Various com-
panies, Inmac is one that springs to mind, sup-
ply a range of cleaning materials and antis
static aids, and a first-time user would be well®
advised to consider buying some of them. B
be wamed, as you will find with most of the'
deadly sins, it is not cheap to fight dirt and filth.}

e
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Microcomputers ‘eat’ paper,
ribbons and disks — keep well
stocked up.

One of the most frightening features of any
computer system is the amount of paper a
printer can get through in a day. This is be-
cause most programs are designed to ensure
that the printer only prints out the contents of
one individual report on each individual sheet
of listing paper or “continuous stationery” as
some catalogues prefer to call it.

But, whilst this is all very good in theory, if

you habitually produce just one or two line re- -

ports, then you will soon find yourself getting
through paper at a furious rate. A busy com-
pany therefore should always ensure that it
has ample stocks of listing paper to hand. If not
you can almost guarantee that you will run out
of paper just when you need it most. The same
obviously holds true for any other stationery
your system might use.

Paper then is one problem, but computers
also consume a prodigious amount of other
materials. Despite what the manufacturers
say, printer “daisywheels” and “thimbles” lose
characters and get broken with monotonous
regularity. Printers also consume nylon and
carbon ribbons at a rapid rate. And of course
as your computer installation gets underway
there will be a growing need for spare floppy
disks as you key in more data. .

With all these items it is possible to get hold
of replacement stocks, but three things must
be borne in mind:

- some parts of the country computer station-
ery supply companies are still very thin on the
ground, so make sure you always have
adequate stocks or else you could be sitting
around twiddling your thumbs with your sys-
tem idle whilst you wait for a delivery to reach
you.

— ensure that you specify exactly what you
want when you order your supplies. There are
for example, literally dozens of differenttypes
of printer ribbon currently available. Many
may look the same, but possibly only one will
actually fit your printer. And the same applies
with floppy disks — do you know whether you
use "single sided, single density, soft sector”
or "dual sided, double density, hard sector”
disks?

—finally beware, once again, of the cost factor,
It is a sad fact of life that stationery and
supplies of things like printer ribbons for
computer users cost around double that of
the price of more conventional office
supplies.

And do shop around — computer supplies,
as with traditional office supplies vary consid-
erably in price. Furthermore, there is no short-
age of commission-inspired salesmen eager
to get you to sign permanent supply contracts
for quantities way in excess of your real needs!

back-ups of
your disks, or you could lose
a whole database of

%

In any computer or software manual you will
see frequent reference being made to the im-
portance of reqular back-up procedures, and
in particular the need to keep up-to-date
copies of both paper printouts and floppy
disks,

The reason for this is not that the computer
companies are looking for yet another excuse
to sell you their supplies, butisin fact based on
the quite commonsense principle that if disas-
ter does befall your installation with, for exam-
ple, a sudden power cut wiping clean your
system'’s memory, or even something as mun-
dane as the cleaning lady's Beddlington terrier
running amok and tearing your customer
name and address files to shreds, it will not be
the end of the world for you or your company.
Instead, you can smugly resort to your back-
up copies and have your business once more
running smoothly again within a couple of
minutes.

With paper printout, probably one back-up
copy of essential documents Is all you need —
indeed to have anymore would most likely star
causing you storage problems. With floppy
disks however, it is not unreasonable to keep
up to three copies of each data and program
disk. This is because a problem with a compu-
ter may be caused by something more serious
than just a power cut, such as, for example, a
damaged recording head, and it may take you
a couple of times, with disks being ruined in
the process, to discover it.

The one great problem with back-up pro-
cedures, particularly when it comes to dup-
licating disks, is that from the point of view of
your operators it is “a fiddly, time-consuming
drag”. The result is many operators resent
going through back-up procedures because it
delays them from getting on with other jobs.
And, human nature being what it is, this in turn
leads to back-up procedures not being strictly
complied with or even ignored.

As long as no disasters befall your system to
doom your programs to oblivion, then this is no
real problem, but if one does occur —then you
are well and truly sunk.

theyt & festrustion

Security against fire and
fraud is essential to safeguard

your business.

TR NS R e SO SR

Closely allied to the previous Sin is the prob-
lem of computer security, for, having got all
your back-up disks and printout, it is essential
to have somewhere safe to store them, in par-
ticular against the risks of theft or destruction
by fire.

To this end there arg now a number of fire-
proof lockable cabinets available on the mar-
ket purpose-built for the secure storage of all
the documentation and data media as-
sociated with running a computer system. But,
as no doubt you would expect, these cabinets
can be very pricey. If however, you have an old
safe in the office this will probably suffice.

Obviously fire is a risk any business must be
wary of, but what about theft? | know we read a
lot about computer fraud in the press, but who
you ask would want to steal or tamper with the
data related to your business?

In fact there are two aspects to this problem.

First of all there is the danger that something
physical will be stolen. In one recent case a
company connected with the aerospace
industry found that a number of digital
cassettes, which their computer used, had
been stolen. The cassettes contained
mathematical data relating to wind-tunnel
tests which it had taken the company months
to gather. This however was not a case of in-
dustrial espionage, it simply turned out that a
passing window-cleaner had taken them
under the impression he could use them in his
car stereo system.

The second side of the problem relates to
the contents of the data store on your compu-
ter. In most cases this will be both valueless
and meaningless to anyone not connected
with the management of your company. But
even the most sedantry of companies have
some secrets which could cause embarrass-
ment if revealed to unauthorised personnel.
For example, do you really want everyone to
know just how profitable your business really
is, or how parsimonious you have been with
the annual salary review?

To tackle this sort of problem what you need
is not physical protection for your floppy disks,
but some form of in-built software protection.
As regards this an increasingly popular
remedy is to incorporate special user
“passwords” into the programming so that
only trusted employees can gain access to
certain sensitive data.
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DAY

Regular preventive main
tenance can work out
cheaper than waiting for the

first major fault.
o e ]

Having got your computer up and running,
hopefully you will soon find that it comes to
play a valuable role in your business. But as
you grow increasingly reliant upon it, so it be-
comes increasingly important that it remains in
perfect working order. For this reason no user
should try to scrimp or save when it comes to
computer maintenance, for in the long run it is
very much a false

As one advertising slogan puts it "Why leta
broken £6 item shut down £10,000 worth of
computer equipment?”

Under normal terms of the contract by which
you purchased your system you should be
able to obtain assistance in the case of a
breakdown. But this can lead to difficulties — it
is not unknown for a computer user to find his
or herself caught in the middle between rival
engineers. Perhaps you recognise the situa-
tion — the computer engineer says that it is a
printer fault, the printer engineer blames the
software, the software engineer blames the
hardware, and so on.

To counter against this type of dispute it is
probably worthwhile taking out a maintenace
contract with just one reputable computer
*field service" company who can handle all
aspects of the problem. And, while you are
spending all this money — the annual fee for a
maintenance contract is usually based upon a
percentage, between 10-15%, of the total cost

tract that will give you both emergency repair
and routine maintenance cover.

As with any plece of equipment, prevention
is the best type of cure so, rather than wait until
a floppy drive head is so badly oxidised that
you get a head crash, get the disk drive regu-
larly serviced instead.
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of the system - it is worth investing in a con- *

of iniquity,

Microcomputers are happiest
when kept in a healthy
environment.
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For many years the image of the computer
room was that depicted in the Michael Caine
film *The Billion Dollar Brain® — an enclosed
sterile area peopled by well-scrubbed and
white- coated programmers. In recent years
the advent of the desk-top mircocomputer has
changed all this, but the environment in which
your system operates is still something that
cannot be altogether overlooked.

Reference has already been made to the im-
portance of cleanlinesss and in this respect it
obviously follows that the best place to site a
computer installation is in a clean and as far as
possible dust-free room.

But there are also other factors to be taken
into account. Through constant use a compu-
ter can start to run very hot and this can lead to
mechanical fallures occuring. It is therefore
essential to ensure that your computer room
has adequate ventillation to prevent an exces-
sive heat bulld-up, or “thermal runaway” as the
computer industry prefers to call it.

Closely allied to heat is the problem of
humidity, for if a computer room becomes too
dry and the humidity level falls too low, you can
in addition encounter a build up of static elec-
tricity. Mention has already been made of the
way static attracts dust, but rather more impor-
tantly it can also result in shock discharges
which can disrupt your entire computer sys-
temn, damaging hardware, erasing programs
and contaminating data,

Currently the best way of dealing with low
humidity induced static Is to employ humidity
meters coupled with humidifiers and anti-
static sprays. Unfortunately there is another
form of static around - that generated by your
feet. In fact a 10-second stroll across an office
carpet can generate in the region of 10,000
volts of electrostatic energy. Considering that
3,000 volt discharge is sufficient to wreck a
computer system, as well as the obvious dis-
comfort to the individual concerned, this can
be quite a problem

One remedy is for the computer operator to
wear rubber-foam soled shoes. But these are
hardly the most attractive form of footwear
around and besides not wants to
look like a refugee from a gang of teddy-boys.
Consequently, a better solution may be to in-
vest in shock absorbant carpetting or earthed
matting. Needless to say these are not cheap
but there again neither is the alternative of risk-
ing your system being damaged by a static
discharge.

To gét the highest
productivity, computers need
‘managing’as much as
people.
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Anyone who has ever been involved with the
more traditional end of the computer industry —
the world of mainframes — will know that the
average installation has a very ntricate man-
agerial hierachy. In fact it is a common criti-
cism that many data processing departments
tend to go over the top with their adherance to
rigid *running procedures”.

Look at any brochure for a microcomputer
on the otherhand and you will see a totally
different world of “laid-back Larrys" happily
jumping around from task to task. A few mi-
nutes spent here processing a few wages,
then slip in a different program and run off a
few management reports. Then another
change of program for a bit of wordproces-
sing, that is the image of running a microcom-

er.

Well it is possible and many companies do

it. And the result is that they often get them-
selves into the most horrendous of messes.
Data gets filed on the wrong disks, vital pieces
of information go astray and all those much-
loathed back-up procedures get compietely
forgotten.
. Thus at the end of the day tha computer sys-
tem fails to deliver the hoped for improvements
in efficiency. Indeed some companies dis-
cover that the opposite occurs and that what-
ever department they have newly com-
puterised actually gets through less work than
it used to do during the course of a week. It al-
ways sounds like an apocryphal story, but
there really are companies where the introduc-
tion of computerisation, far from creating re-
dundancies, has resulted in new staff having
to be employed to deal with all the queries and
complaints created by the computer’'s work.

The Seventh Deadly Sin therefore is that
whether you run a mainframe, a mini or a micro
you ignore the management aspect of running
a computer installation at your peril,

Despite their inherent flexibility, to get your
best from a microcomputer you must organise
your workload well in advance. You can dodge
about from task to task, but it is far more effi-
cient to devise a system whereby work is
arranged either in “batches” - thus everytime
you get twenty-five invoices lo pay you pro-
cess them; or upon a temporal basis — in other-
words if its Tuesday it must be payroll day.

Either way the fact still remains — a computer
is not the panacea for a disorganised office.
You must help it to help you.

And that bretheren brings us to the end of
the Seyenth Sin and closes the lesson for this
month.




South London’s
Largest Micro

Computer Store
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ATARI
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COMMODORE

.Commodore 64
¥ 64K Colour Computer
l SR Stock Now

Sinclair ZX81

e : . Now Available
VIC-ZO : 400 Now Available*
oK 21K 16K 32K EMI Submarine Commander
£169 £199 £199 £259 EMI Jumbo-Jet Lander
Incredible Games fosg Atari
*From November
' £34.9
VicCassette £44.00 ié:;'rcl gggr;%?(emc 9 Over 900 software programmes
Vic Printer £229.00 Basic £499.00 anggéfrnrs;Sck-dV&ff rcaar:rye i
i i i . pProba WIGES e Wi
VicDiskDrive £395.00 Atari80048K £569.00 'cormnuéus demons{rauc]ms
m Q % \We offer excellent part exchange
deals or cash for vour old
Vision Store, 3 Eden Walk Precinct machine

Kingston-on-Thames, Surrey. Tel: 01-546 8974

DIPLOMAT

The Professional Communicator

Acomplete I/0 and control system onone card for Commodore computers with many unique features. DIPLOMAT is
transparent to the CBM operating system and does not use any of the Commodore connections.

All functions are controlled by standard BASIC using SAVE, LOAD, VERIFY, PRINT, INPUT and GET, and include
uniquely, the ability for an external interrupt to jump to a BASIC subroutine.

DIPLOMAT does not use the IEEE, user port, cassette port, memory expansion bus, or any ROM socket.

PARALLEL SERIAL

» EIGHTY l/O lines, the equivalent of 8 user ports. « TWO Asynchronous Serial I/0 Ports linkableto TTL,
+ 2-16 bittimer/counters. RS-232C or current loop.

» Handshake lines. » 50-19,200 Baud with 96 byte extendable buffer.

» 8Handshake modes for Centronix etc.

CONTROL FACILITIES

IEEEEXTENSIONS » Watchdog for hardware and software errors.
+ Deviceto Go-to-Local. 1K byte BATTERY BACKED RAM.

+ Device Clear/Trigger. CALENDAR/CLOCK.

» Serial Poll Disable/enable. AUTOLOAD/START on power on.

» SRQ Service requestto any BASIC subroutine. POWER FAILDETECTOR.

INTERRUPTS
+ Four Edgetriggered interrupts causing jump to any
BASIC subroutine.

. % % »

DIPLOMATS immense interface capability make it suitable for control, data logging, instrumentation, educational and
communication applications in laboratories, OEM products and machinery control.

DIPLOMAT is available for all CBM and PET computers and can be mounted internally, using the Commodore power
supply, or externally in the DIPCASE which provides the connections and all power supplies to fully utilise the I/O
capability. DIPCASE has space available for the user’s own electronic system.

Price, DIPLOMAT only £380+ VAT (Quantity and OEM discounts available).

Send forfull details to:

CORRTRONIC (Technical Services) LTD
Bowden Hall, Marple, Stockport, Cheshire SK6 6ND Tel: 061-427 7222 Telex: 665905 CORTRO G




AEC Business Systems

TABS Accredited Dealer YOUR WEST KENT AND SUSSEX
DEALER

= ACT PRISM DAISYWHEEL
o=SINMuUS1 Printers andothers

MICROCOMPUTERS, Printers, Accessories
AND SYSTEMS for Hotels, Trade, Industry and
business in general

SYSTEMS CONSULTANTS

We can

EVALUATE your computerisation requirements.
INSTALL equipment. TRAIN staff.
Computerisation or not, we may be of HELP in
making your business more EFFICIENT.

MERCURY HOUSE (ADJ. SURTEES HONDA GARAGE), STATION ROAD, EDENBRIDGE, KENT TN8 6HL
TEL: EDENBRIDGE (0732) 864829

For

DUE TO CONTINUED PRODUCT ACCEPTANCE AND SALES SUCCESS DATAVIEW HAVE SLASHED

reenice or ve DL, BASIC COMPILER now £99-50

+ VAT FOR A LIMITED PERIOD

skCOMPILING & LANGUAGE SYSTEMS FOR THE COMMODORE RANGE OF MICROCOMPUTERS, 3k UP TO 20 TIMES FASTER
WHEN COMPILED %k MORE COMPACT OBJECT CODE, v.q. A 24K PROGRAM WHEN COMPILED WOULD RUN ON A 16K
MACHINE. 3k AVAILABLE ON COMMODORE 3000, 4000 AND 8000 SERIES MACHINES INCLUDING 8096. 3k HANDLES FULL
ARITHMETIC EXPRESSIONS, 3 COMPILER COPES WITH NESTED LOOPS HANDLES ARRAYS AND VARIABLES DYNAMIC -
ALLY AND ACCEPTS EXTENSIONS TO BASIC. 3%k THOROUGHLY SUPPORTED BY A COMPRE HENSIVE MANUAL AND FULL
BACK-UP FROM DATAVIEW * SYSTEM 96 WILL ALLOW YOU TO UTILISE THE POTENTIAL POWER OF THE 96K RAM
USING THE BASIC PROGRAMME LANGUAGE

Please Tick
PLEASE RING OR WRITE TO Send details of the DTL Basic Compiler A
DATAVIEW LIMITED Send the DTL Basic Compiler enclose a cheque for £116.00 including VAT and p. & p D
PORTREEVES HOUSE Nameé — - = Title RS
EAST BAY SRR

mpany

COLCHESTER Srbiianlds
CO12XB Address
TELEPHONE: (0206) 865835 ) LY, - Ref oo
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MICHAEL ORWIN'’S ZX81 CASSETTES

The best software (by various authors) at lo
QUOTES CASSETTE 2 CASSETTE 4

Michael Orwin's £5 Cassette Two is very | Ten games in Basic for 16k ZX81 8 games for 16k
good value. It contains 10 stolid well designed | casseme Two contains Reversi, Awari, Laser | ZX-SCRAMBLE (machine code)

games which work, offer plenty of variety and Bases, Word Mastermind, Rectangles, Crash,’ m Ini

A A 3 ;
choice, and are fun Roulette, Pontoon, Penny Shoot and Gun Com

mand
Cassette 2 costs £5

Bomb and shoot your way through the fied
CASSETTE 3 caves '
8 programs for 16k ZX81

GUNFIGHT INVADERS
‘| have been intending to write to you for STARSHIP TROJAN {machine code) (machine code)

some days to si ay how much | enjoy the games Repair your Starship before

on ‘Cassette One' which you g.mphed me with disaster strikes. Hazards in
earlier this month E H London SW4 - clude asphyxiation, radiation

escaped biological speci

previously bought vour Cassette One mens and plunging into a Su ;
and conside "v jood value for money! pernova FUNGALOIDS (machine code
Richard Ross-Langley STARTREK This version of the well known space | GALAXY INVADERS (machine
Manat ' adventure game features vanable Klingon mobil Fleets of swooping and diving alien craft
ol l“lllil&é%é (Kﬂu‘l” NS0 BRCRIOD SNAKEBITE (machine code
An adventure gsme Eat the snake before it eats you Vanable speed
- ; {very fast at top speed)
CASSETT BATTLE Strategy game for 1 to 4 players VARSI ”\ :
E1 KALABRIASZ World's silliest card game, full of | LIFE (machine code)
{eleven 1k programs) pointless complicated rules A ZX81 version of the well known game
- CUBE Rubik Cube simulator, with lots of func 3D TIC-TAC-TOE (Basic)
cools. tions including ‘Backstep Played on a 4 x4 x4 board, this is a game for tt
vaders, Phantom aliens, Maze of deatt SECRET MESSAGES This message coding prog brain. It is very hard to beat the

nder, Bouncing letters, Bug splat ram is very txip qexi |f 7 of the 8 games are nachine ¢

,, MARTIAN CRICKET A simple but addictive game | this is much faster than Basi 25
'Cr‘,iq Mastuv'nw':: Robots Bg:su" Hangmar totally unlike Earth cricket) in machine code games were previously available ad
PLUS Large screen versions of Invaders and The speed is vaniable, and its top speed is very man)
Maze of Death, ready for when you get 16k fast
Cassette 1 costs £3.80 Cassette 3 costs £5. Cassette 4 costs £5,

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please)

f D Larger premises, even more vanety in our range

of games and accessories and fast and reliable
mail order facilities to provide you with the ultimate
service in personal computers

To get you started we are offering a complete package for home computing consisting of

® VIC 20 COLOUR COMPUTER @ VIC CASSETTE UNIT

® INTRODUCTION TO BASIC ( ()UHS!: PART I @ DEMONSTRATION CASSETTE

® 5 BLANK CASSETTES @ 1 YEAR WARRANTY

ully inclusive price o g

Order in person, write or telephone

Access & Barclaycard just

quote number

MICROCHIPS
St Georges Street, Winchester,

Hams SO23 8AH
Tel (0962) 68085

‘.)|“». froe
exciting
computer game
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TEACH YOURSELF COMPUTING
AND HAVE FUN!!

APPLE e
‘ PACKAGE SYSTEMS EPSON 1w eliavable ty prirter fror
Apple Exoacutive Systerr 1950 00 he world [ Ly ¥ v ¥
‘ Appie Top Secretary Systern 2150 .00 hole . r
‘ Apple Educaton Syster 1425.00 TEXAS
APPLE HARDWARE * QAN 17380 270.00
Apple 481 Vide Rt Oty 625.00 PERIPHERALS 300.00
X Ada 4500 " ) 86.00 345 00
ok Drive with ( ' ' Me Y 385 00
Disk Drive withou 00 Pyt A 172.00 Epson Interfaces
NTERFACE CARDS ) t ‘ 65.00
nguage Card 9500 120.0(
| 95.00 85.00
3l 6500 AS232 Periphery 129 50 59.00
‘ wd 200.00 ACCESSORIES Eg TH Exg 00
tred (48K 10 B2k 60 00 seantté 3t 10 .90 RICOH 16008
" " IAS) 26 00 BUCT i
250 00 SHARP
| 2400 16K puter 50000 MZ BOK
1O T i 6 L
’ 260.00 o o
02 Thermal F or 200 00 MZ 80F 10 Disk Intorfa g : ‘
» f 3 .‘
| 825 80 Column Printer 400.00 d
| £ D ML 3 L
Jar B
MZ 80 B Ba Tar 8.5
s A AT A 1800 | QUME
M7 BO TU Assembie 36.00 Spring 9 Tha
1 4000 anes that ! 1
AZ 8 f |l A M 67 00
MZ 80 OF Ba 38.00

GOODS FULLY GUARANTEED
FRICES EXCLUDE VAT AND P&P

MOUNTAINDENE 22 Cowper Street London EC2

MICROSCRIPT

More Space than any other
Commodore Word Processing program

Ask your Commodore dealer for details
In desperation phone SUPERSOFT on 01-861-1166




TOMMY'S TIPS

Remaindering

Dear Tommy

Some BASICs provide special symbols to do integer

division and remaindering, but my VIC does not. |

have sussed the integer division part, but the

remdinder has got me stumped. Can you help?
T.Schofield

If we have two numbers, X and Y and want to do an
integer division on them (that is like dividing four
apples between three people: then get one each and
one left over), we can say:

100 Q = INT (X/Y)

Having done this, we can find the remainder by
adding line 110:

100R=X-Y*Q

| must recommend this routine to the Editor for the
MicroComputer Printout payroll: | always seem to get
the remainder!
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Arm Twisting

Dear Mr. Doyle,

| am writing to you regarding your article in the
October issue of MicroComputer Printout,
which concerns the Armdroid from Colne
Robotics. Yes, a fellow sufferer, | too have con-
structed one of these things and I've not been
without my problems.

Last year | decided to investigate robotics
as my Engineering ‘A’ level project. Research
showed that the Armdroid was probably the
most suitable cheap mini Robot on the market.
Therefore, we here at K.E.S ordered a kit
(26.11.81). When, at the beginning of the
Easter school term, it hadn't arrived we
phoned Coine.

“Having some trouble; coming soon” was
what we got (15.1.82). The kit still hadn't
arrived on 1st February and so we phoned
again. This time we had despatch guaranteed.
The Robot did arrive 12 days later, but had
some parts missing. Colne were informed of
these missing parts as soon as they were
found to be missing, and on 11th March we
had a visit from Colne and obtained what we
thought was the rest of our kit.

Asssembly of the mechancial components
was then completed, (I, too, needed to buy a
special pair of circlips) and so | started on the
Interface and Motor (face?) boards.

Because of the difficulty in obtaining the cor- *

rect ICs from Colne by writing, and phoning,
the robot was taken up to Colne. Alas not by
me.

Eventually the robot was working and we
were given a cassette tape called MEMROB
4.0 which runs the robot from'the PET.

For a few days all was well, until | wanted to
know how the program worked. We were un-
able to break the program down into any com-

prehendable sections, so | wrote to Colne ask-,

ing if | could visit them. | phoned to confirm this
only to find that they had moved. | eventually
got through to them and arranged to meet
them

So | arrived last Wednesday afternoon with
the Robot tucked under my arm, hoping for a
simple BASIC PET Program to control the arm.
Which is exactly what | got. Indeed, | got more:
the Robots requirements from the computer
I/O Port were explained (it helps when trying to
write programs) and | leamt a lot about
software requirement and the speed limita-
tions of BASIC. | was given a demonstration of
the robot working from a TRS-80, the smooth-
flowingness of the movements from this more
highly developed software was impressive.

In all | spent a very worthwhile afternoon at
Colne and am now able to write my own, unfor-
tunately slow, BASIC programs to control the
arm.

David Rix
King Edwards School
Witley, Godalming, Surrey

Makes you wonder how they ever made Star
Wars, doesn't it? It would certainly appear that
these home robot kits aren't quite as easy to
manipulate as they seem.

We would like to hear from other robot arm
users — particularly if anyone has come up with
a useful applications program, or robot prog-
ramming language. Mr. Rix did send us a copy
of a short BASIC program which Colne now in-
clude in their manual.

s

Oaks of Righteousness

Can | risk the wrath to come by saying some-
thing nice about the BBC Micro in response o
Mr. Steen’s letter in the September issue? |
was fortunate to be sent on one of Acorn’s ser-
vice training courses by my employers, and
learnt at first hand about some of the early
problems that delayed the model B. As a one
time electronic equipment designer | have ex-
perienced similar horrors. There is nothing you
can do when a prototype batch of components
work perfectly, but none of the production
components work. In my opinion Acorn did a
fine detective job in locating the fault and cor-
recting it.

There is a solution to Mr. Steen's problem,
Model A Machines are available almost ex
stock, (BBC Oracle p705), and most dealers
can readily convert these to Model Bs in a few
days. (I have used Oaklealf Computers at
Grantham for machines purchased by my
employers, and can heartiy reccomend them).

| have used both Apples and the BBC Micro,
and for my money it really is a one horse race,
with Apple left at the post. | do hope this is
some consolation; we waited seven months for
the firsk machine we ordered.

Geoff Cox
Gillingham, Kent

Agressive Programming
Ref: MicroComputer Printout October 1982
AGRESSION SIMULATION by H.Walwyn.

It was more an aggression STIMULATION,
mainly because | had to debug this program
for the better part of an evening!

If you drop ‘GOSUB 2100’ from line 4000
then you can see this unfriendly world in action
on your screen. Enjoy yourself!!

E. De Ceukelaire
Belgium

Though you're not the only reader to have
queried AGGRESSION, Mr. De Ceukelaire, we
have double checked and it runs correctly as
printed.

We can only suppose that you have an 8000
series PET and have interpreted the reversed
‘S" in line 2100 as a Clear Screen. It is in fact a
‘Home' cursor control.

Free stencil

Having been shown the free flow chart stencil
which wgs distributed with your magazine this
month, | did wonder if it would be possible in
any way to obtain a quantity of these for use in
the school. -They represent a simple basic
stencil which would be ideal for use in our
computer studies and first year introductory
course.

Perhaps you could let me know if it would be
possible to obtain a quantity and the costs in-
volved, or failing this | would be gateful if you
could let me know the manufacturer so that |
could contact them directly with a view to
arranging a supply.

1.W.Stratford
Acting Deputy Head,
Bristol

First the good news: we do have a quantity of
the flowchart stencils left over, and are pre-
pared to send 30 free to any school or training
organization. Just send a stout s.a.e lo
MicroComputer Printout — marked ‘Flowchart
Stencils'. We do incidentally have some of the
Programmers Crib Cards left, too, so indicate if
you require these.

Now the bad news: stocks are limited, so it's
strictly first-come, first-served until we run out.

Pocket Power

| am about to pursue a degree course in com-
puter studies and would be grateful if you
would advise me on a micro | could use at
Home to complement my studies. The budget
limit is £200 and | have made a short list of
prospective candidates:- Sharp PC-1500,
Sinclair ZX-Spectrum, Hewlett-Packard HP-
41CV, Panasonic HHC also known as RLH-
1000 and the Link, Epson HC-20.

| would be pleased if you would advice me
on which of these would suit my needs best.
J. Williams
Merthyr Tydfil

No offence, Mr. Williams, but we really can't
advise you on the best computer for your
needs if you don't tell us what your needs are.

Presumably, as a budding computer scien-
tist you will require the machine for program-
ming — all the models listed are acceptable,
but to be honest, you would be better off with a
desktop machine that has good screen editing
and can run more than one language. Portable:
machines can be great fun at first, but the
novelty soon wears off as you get tired of the
tiny keyboard. Unless, that is, you have a
genuine need for pocket power. The
Panasonic and Epson, incidentally, aren't gen-
erally available in this country.

Our advice: look at the wide range of colour
home computers at £200, as indicated on our
poster.




READ/ WRITE

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

Atari, Sweet & Sour

Having read Terry Hope's articles on the vir-
tues of the Atari 400, | recently took a second
mortgage out on my grden shed in an effort to
purchase one. This decision was reached,
after some 18 months of magazine reading (in-
cluding your own), which finally left me in a
state of confusion.

“Dixons" were the “victims” of my enquiry.
Having just jumped on the snail-paced Atari
bandwagon, their assistants were obviously
completely void of any knowledge of the ‘thing'
other than you could ‘RAM' in a 'ROM, car-
tridge, and pull away on the stick like it was
‘Excalibur in the stone’ and destroy the Uni-
verse with a few hundred 'photon balls’.

| told them that | already had a games con-
sole, so what else could it do? After reading all
the available advertising, | purchased a 400
console and a 410 recorder and was told |
would have to wait a few days for ‘it' to arrive.

During this time, my son bought the
September issue of another magazine (sorry
about that), in which an article was printed
comparing Atari with Texas instrument. From
this article | realized for the first time | had not
joined the ever-growing band of illiterate prog-
rammers, but had accquired an over-priced
electric typewriter with no-where to stick the
paper. On returning to the shop and realising
that the 'BASIC ROM' cartridge was absolutely
necessary to carry out any program at all, |
complained that they could not sell the con-
sole at £199 claiming it to be a computer, be-
cause it could not compute until it had a
'BASIC' cartridge, which would bring the total
price to £250. 3

Receiving no joy and plenty of stick, | took
my case to the Consumer's Advice Bureau,
from whom | have since received a letter sup-
porting Atari and Dixons in the fact that no pre-
sent advertising claims to supply the '‘BASIC’
cartridge with the console at £199, which was
not my original argument, but one | must con-
cede as fact. The following day | collected my
Atari from Dixons, being forced to fork out
another £49.95 for the 'BASIC’ cartridge.
| wish to raise the following questions:-

1. Why are Atari damaging their chances
in this competitive market by selling in this
‘deceitful’ way, when the product is so
good that with proper promotion and a few
more facts revealed, it would outsell all
others even at £250?

2. Why can't magazines such as yours,
present a guide to show ‘laymen’ such as
myself, how much additional outlay is re-
quired to bring Home Micro's to a 'stan-
dard'’ level?

Finally having used the Atari for almost a
month, the 'edge of my sword’ has been al-
most blunted, and refer you to a 1981 advert
which said “Give your child an unfair advan-
tage at school®. This statement is proving to be
true, as my children are already beginning to
stretch their minds beyond their years. | would
not hesitate in recomminding the Atari 400 to
any first time buyer, but you won't get it for
£199.

ATARI | FORGIVE YOU.

K. Humphreys
Swindon, Wilts

Your letter raises a number of moot points, Mr.
Humphreys, but let us set the record straight
by pointing out that this situation is a relatively
recent one. When Terry Hope began his series
on Atari, the ‘400’ was priced at £345 including
the BASIC cartridge. You cannot really blame
Atari for quoting a price of £200 (a substantial
drop in price) because this is the most com-
petitive sector of the market.

However, are they justified in calling a de-
vice which cannot be directly programmed in
BASIC a computer? Well, yes they are — how-
ever much you dislike the idea. Many business
computers require you to purchase the prog-
ramming language and applications pac-
kages separately. And with the Atari 400, quite
a few people purchase it purely to run pre-
packaged software.

As for the comment about the function of the
magazine, we take that very much to heart. We
do try to give as much practical guidance as
possible — such as our article on sales
brochures this issue, and the series on instal-
ling a business system. Evidently we must try
harder!

Finally, your experience highlights what is
going to become a widespread problem —
Microcomputers being sold by shop assis-
tants with relatively little training. We had some

.flak from dealers regarding our hideous

September front cover, but maybe it wasn't far
from the truth!

Cheap Words

| was disappointed with the Article on Word
Processing in the September, 1982, issue of
MicroComputer Printout.

It mentioned that a person could expect to
get a pretty good program for around the £250
mark. However, in June 1982 at the Commo-
dore Show | purchased, for £150, a program
called Wordform 11, which has most of the ad-
vanced features mentioned in this Article. It
has Maths function, Document Orientation,
concurrent printing etc., and is very user
friendly, as | required no support when using it.

Perhaps John Derrick could do justice to this
program, by examining it and commenting on
it.

Albert Dawson
Dublin 14, Ireland

Several readers phoned or wrote to ask why
we hadn't covered their particular favourite
program. There are, in fact, a number of excel-
lent packages costing less than £100.

We fell, however, that low-cost Word Pro-
cessing is generally a different subject to busi-
ness WP, The overlap between the two types
of package is considerable — so we make the
distinction on the kind of printer you intend to
use.

WP packages under £100 tend to go hand in
hand with dot-matrix printers, while more ex-
pensive programs are usually treated to
proper daisy-wheel printers.

We shall be doing a major feature on the
whole subject of budget WP shortly — in addi-
tion to the series on business applications for
home computers.

Scissors and Paste

Your colleague John Derrick with anonymous |

helpers did a good job on daisy-wheel printers
for undet £1000 — | wonder if | might have
some advice on a word-processing system for
under £15007 My first application involves my
work as a TV writer and Director. Reports,
treatments and scripts drafted first (Parker 61
on Conqueror culled gratis from other peoples’

mail-shots — beautifully tactile) and until utterly |
illegible. Then a first type, much scissoring |

and a second and third and so on. A classic
case of the text-editing requirement. i
But not of heavy duty — so why the dispar- |
agement of the tinplate Smith-Corona? It |
should cope with a twelve-page four-typings
job once a fortnight, should it not? And then |
why not a light-duty computer and VDU —all | |
can see the need for is 80-character lines and
being able to handle the necessary program —
and a single disc drive looks as if it would do? |
Please bear with me if this a lot of naive rub- |
bish, but | should appreciate a view. :
Second application is of about ten semi-
personal sales letters per week, accompanied
by two completely standardised fact sheets.
The local WP bureau charges 50p a time for
that, including named addresses and en-
velopes — £250 p.a. to be saved there. Is that
other than light duty? — notwithstanding that a
second disc would make it easier. ¥k
Third application is minimal accounting,

currently occupying my wife for about an hour |5 >

aweek.
Is this feasible?
8 John Morris
Solihull, West Midlands

The guideline for low-cost daisy-wheel printers |
is: are you expecting more fromwhat is really a |
converted typewriter than you would from a |
finger driven typewriter. R
In your case, the answer is no — you are
really using the word processor for its editing |

facilities, so you will be alright with the Smith- | &

Corona. e
Semi-personal sales letters would be no |
problem to most WP packages — you don't |

even have to have a disk at first if your needs |
are very light. Accounting, too, should be |

straight forward — but check that a package |
exists to do exactly what you want.

One of our contributors is currently evaluat- |

ing a system comprised of the following:-
Vic-20 & Cassette Deck
Wordcraft 20
T/P 35 Printer i
With the whole systern coming out at less
than £1000 this represents a very good low-
cost entry into word processing.




vVIiC
LIGHT PEN

Two sets of Fabulous Utilities
in one!

PROGRAMMERS TOOLKIT
Gives extra commands: Auto,

DAMS PRICE
ONLY

£17.35 .«

zscneen 5519.99

RAM N ROM
BOARD | i -

Number, Help, Delete, Change,
Trace, Step, LightPen, Break etc.

and
“/7 MACHINE CODE MONITOR

| | Gives Save, Memory Display,
Load, Verify etc.

Similar to TIM on PET.

Examine the VICS ROM
Needs DAMS RAM/ROM board or similar

£19.9S5 ...
VICMON

THE ULTIMATE
PROGRAMING AID

FOR THE VIC !
= Y

In Hires area. . 1

‘ Also ce fo || |
Full machine code \ , VISCA?Baand : LA |
package with: i VICMON S .. '

Assembler, Dissassembler, programming aids.
Fill, Re-locate, Identify, Exchange, Compare,

Printing, Dissassembler etc., etc.

Needs DAMS RAM/ROM board or similar

£19.95 .| ¥22

BUY THE 3K RAM 'N ROM BOARD WITH VICAID AND VICMON WITH
MACHINE CODE MANUAL (WORTH £5.00) FROM MOS TECHNOLOGY FOR ONLY
£67.85 + VAT AND GET A FREE VIC LIGHT PEN (WORTH £17.35)

VIC REFERENCE GUIDE R.R.P.£14.95 DAMS PRICE £14.50

vm@nu VIC STARTER KIT
TH J]

VIiC 20

C2N Cassette Deck, 10 Blank Cassettes,
ANTIGLARE
SCREENS FOR PET

(Includes Cover)

User Manual, Vic Programmers Reference Guide,
1 Joystick.

Worth £238.30 QNLY £214.00 var

40 Column (VAT INCL. PRICE = £244.62)
£17.95 OR VIC 20

80 Column With free 3K RAM pack or
£19.95

Super Cartridge GameONLY£1 7 3 83
-

+ VAT

ALL PRICES PLL'S VAT VDU Vle THRU
DAMS BUSINESS COMPUTERS LTD.

S ACCESS & rpool
B BARCLAYCARD  Gores Road, Kirkby Industrial Estate, Kirkby, Live L33 7UA.
WELC Telephone: 051-548 7111 (20 lines)
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Jupiter

The Jupiter Ace uses FORTH

The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten
times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.
The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast

wheel printers.

information.
Software

All
inclusive
price

For £89.95 you receive
your Jupiter Ace, a mains
adaptor, all the leads

needed to connect to most
cassette recorders and T.V.s
(colour or black and white), a
software catalogue and a
manual.
The manual is a complete
introduction to the world of
personal computing and a
course in FORTH programming
on the Ace
Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.
The price includes postage, packing
and VAT
The Jupiter Ace is backed by a full 12
month warranty.

The Jupiter Ace is available only by mail order
Please allow up to 28 days for delivery.

Send cheque or postal order with the form to:—
JUPITER CANTAB, 22 FOXHOLLOW
BAR HILL, CAMBRIDGE CB3 8EP

L e L
ORDER NOW!

Please send me:—

Name.Mr/Mrs/Miss L1 1 11 1 v v v o 00110 0 g )

D JUPITER ACE MICROCOMPUTER(S) @ £89.95.

and reliable cassette interface and 3K of RAM.

Available soon

Plug-on parallel printer interface.
For around £20.00 this will connect your Jupiter Ace to
anything from high-speed dot matrix to letter-quality daisy

Plug-on 16K Memory Expansion
For around £30.00 you will increase the memory of your Jupiter
Ace to 19K giving you instant access to enormous amounts of

A catalogue will be sent with every machines, and includes, initially,
programs for education and entertainment.

Technical Information

Hardware

Z80A running at 3.25 MHz

8K bytes ROM

3K bytes RAM
Keyboard 40 Moving-key keyboard with auto repeat on every key and
Caps Lock.
Screen Memory mapped 32 column x 24 line flicker-free display with
upper and lower case ascil character set
Graphics Chunky graphics (64 x 46 pixels) may be plotted, unplotted
or over-plotted (XOR operation). Also, the entire character set (128
characters and their video inverses] may be redefined allowing intricate
shapes to be drawn with a resolution equivalent 1o 256 x 192 pixels
Sound Internal loudspeaker may be programmed to operate over the
entire audio spectrum
Cassette Programs and data in the compact dictionary format may be
saved, venfied, loaded and merged. Blocks of memory can be saved
verified, loaded and relocated. All tape files are named Running at 1500
baud, the Ace will connect to most portable tape recorders
Expansion Port Contains D.C. power rails and full Z80 Address, data
and control signals. May be used to connect extra memory and other
peripherals, IN and OUT words allow port-based peripherals to be
addressed
Data Structures Integer, Floating point and String data may be held
as constants, variables or arrays with multiple dimensions and mixed
data types There are no restrictions on names
Control Structures |F-ELSE-THEN, DO-LOOP DO-+LOOP,
BEGIN-WHILE-REPEAT, BEGIN-UNTIL, all may be mixed and nested
to any depth

The Jupiter Ace closely follows the FORTH 79 standard with extensions
for floating point. sound and cassette. It has a unique and remarkable
editor that allows you to list and alter words that have been previously
compiled into the dictionary. This avoids the need to store screens of
source, allowing the dictionary itself 1o be saved on cassette
Comprehensive error checking removes the worry of accidentally
crashing your programs

Designed by
Jupiter Cantab

Computer Designers
Steven Vickers and Richard
Altwasser played a major
role in creating the

ZX Spectrum and then

Address |1 1 v 0 0 v vy v v g

formed Jupiter Cantab to
develop advanced ideas in
personal computing. The

Ace is the result, another
all-British computer to lead
the world
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mall is Beautiful

Dunno about you, but this is the
pocket computer | have been waiting
for

It is small: 10 by 5 by 1 1/4 inches.

It is light: just 26 ounces,

And best of all it comes from
Hewlett-Packard. Which - alas
means it won’t be cheap. And at
£693.71 it isn"t

H-P aim their calculators and
computers at engineers, as hard-to-
please a bunch as you are likely to
find anywhere. In consequence the
hallmark of their products is
extraordinary attention to detail

The HP-75C is no exception. Take
4 few points at random,

Tum it off and you don't lose the
contents of the 16K RAM memory

The operating system and BASIC -
what makes it actually compute - are
permanently there in ROM memory

There is also room for up to three
more ROM modules to be plugged in
to customize it for dedicated
applications.

Despite its size, the keyboard
design is such that you can actually
touch type onit. Every keyis "soft’, so
you can re-define the layout if you
don’t care for it

My one reservation is the screen, a
32-character window that can be
moved along a 96-character line. As
liquid crystal displays go, this is the
best quality. The characters even
have true descenders

But for me, 32 characters isn't
enough for one line, and one line isn't
enough for a screen. But no doubt
within the limits of existing
technology, this was the best that
could be done

H-P’s solution to the problem of

keeping off-line mass storage
portable was to use a magnetic card-
reader. You pull the card through
and up to 1.3K bytes of program or
data are loaded into RAM per card,

An interface loop has been built in
50 connection to other Hewlett
Packard peripherals and, indeed,
computers will be possible. A T.V
interface will also be available

Another nice touch is the provision
of a real time clock. So you can key in
appointments, and the HP-75C will
keep and flash a reminder at the
correct time and date

Power comes from rechargable
nickel-cadmium batteries for which
H-P have promised a range of plug-in
‘software-pacs’ of programs covering
finance, surveying, data analysis and
electrical enginecring. It is also likely
we will see VisiCalc and several other
gencric applications programs.

Church of England — jape

My jolly jape at the expense of the
Church of England (C of E to adopt
Space Invaders) in the last issue
seems to have taken on a life of its
own

Being the only piece of apparently
straight reporting in the whole
column, | had rather assumed that its
tongue in cheek nature would be
readily apparent, Not so,

My trespass upon clerical territory
has been justly punished by a barrage
of telephone calls from Angry of East
Grinstead (anti-ecclesiastical space
invasion), Progressive Clergyman
(pro invaders) and national
newspapers (professional curiosity).

What set me thinking was the
refusal by several of the
aforementioned worthies to accept

that it was no more than a gentle jest.
One churchman, at least, remains
convinced that a cover-up is in
progress.

So how feasible is the
computenzation of the Church of
England? Rather more than | had
dared to imagine, it seems

And to add injury to insult, a
working party apparently has been
considering certain aspects of this
Not that they were about to admit it
to us however.

Not to be outdone, we set up our
own working party, soliciting
contributions from such well known
ecclesiastical experts as Desperate
Dave Tebbutt and Martin Legless
Banks. It will be some time before the
working party is clever enough to

report, but I can reveal that a sermon
generator is entirely practicable and
that Compass Design really do have
the Bible stored on floppy disks (on
an ACT Sirius 1, since you ask).

Similarly Russett Instruments
genuinely do have printers that can
gencrate old English text.

The solemnizing of marniages is, as
the Reverend Apple has shown,
possible, if not legal in this country

Furthermore, Martin assures me
that his trusty TI99/4 does a passable
bazaar opening when the speech
synthesizer is working

In fact, the only clerical function
we have been unable to computerize
satisfactorily is the drinking of tea

Life, the
Universe &
everything

There is nothing a boffin likes better
than bewailing a lack of standards
Indeed there is a thriving industry
solely devoted to said lack, which
merrily churns out books, seminas
and conferences on the subject.

It is all balls, of course

The microcomputer industry has
plenty of standards, thank you very
much. CP/M continues to dominate
the 8-bit world; MSDOS looks set to
do the same for 16-bit; while UNIX is
pretty clearly going to be the sine-
qua-non of multi-user systems. And
that's just the operating systems.

No matter which of these operating
systems you choose, versions of the
superstar applications programs will
be available. The publishers of Word
Star, VisiCale, MicroModeller,and
dBASE II all acknowledge the
existence of standards, so why can’t
the pundits?

It is no longer even true to claim
that hardware standards don’t exist
Every other press release that thuds
on to the editorial desk, describes a
very wonderful new 8-bit computer
And you know what? Those press
releases all seem to be describing the
same system: a Z80 A-based machine
with 64Kbytes of RAM twin mini
floppies, CP/M operating system,
and Microsoft BASIC.

Except, of course, they are al! from
different manufacturers. And if that
isn't a standard, 1 don’t know what
is

There are several powerful reasons
for buying a standard system. If so
many manufacturers think it is the
right route to go, then there is at least
a fighting chance it is

With all that competition, prices
should be pretty keen too,

And with lots of compatible
systems on the market, there should
be lots of applications programs to
choose from. In fact there is no
should be about it at all. At the last
count there were more than 250
packages running under the newish
MSDOS, and perhaps ten times that
many for the old established CP/M

A case in point is the new
CP/Genie just out from Lowe
Electronics. Sure enough it boasts
64K of RAM, 13.5K of ROM, a
twelve inch monitor with a 64
character by 16-line format, and
CP/M.

The Genie having started life as a
Chinese copy (literally; it is made in
Hong Kong) of the Tandy TRS-80, it
IS no great surprise to discover that
the CP/Genie still runs TRS-80
programs, themselves a sort of mini-
standard. Price £1175 + VAT or £999
+ VAT for the single disk version,

So next time someone blames
anything on a lack of standards in the
industry, punch him in the mouth!
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by Julian Allason

A bit of a needle

Nothing is better calculated to enrage
amicrocomputer distributor than an
announcement that another
distributor is being appointed to his
supposedly exclusive territory.

At one time Intertec had almost as
many ‘exclusive’ distributors for its
SuperBrain as it had dealers. Even
Apple indulged in distributor-
bashing in the early days.

Last month it was ACT’s turn to
discover that their Sirius

Look familiar? Victor 9000 - a Sirius
by any other name. i

distributorship was rather less
exclusive than had been thought.

This discovery was prompted by
the arrival of a near identical
computer called the Victor 9000 from
D.R.G Business Systems. The Victor
is in fact the very same machine as the
ACT Sirius 1, made in the same
factory, but given a different case. It
will sell here for the same price ~
£2395 + VAT

When Chuck Peddle was setting up

his Sirius Systems Technology
company, $6m of the investmént .
came from a massive American
conglomerate called Kidde Inc. In
return Kidde's subsidiary Victor
Business Systems got the rights to
distribute the Sirius under the name
Victor 9000.

Victor, it must be said, have not
been notably successful in promoting
the system in the US. Great hopes are
pinned on the UK , however, where
as the ACT Sirius 1, it has become the
best-selling 16-bit computer.

D.R.G’s first move after being
appointed Victor distributors, was to
offer a bigger discount to dealers.
ACT’s response was to commit to
matching any terms offered by
D.R.G.

ACT agree that Chuck Peddle has
promised that they will get new
peripherals and software four months
before Victor distributors.

As if to underline this claim, ACT
have unveiled a new low-cost high-
capacity Winchester Sirius for
business users. It offers a 10
Megabyte hard disk built-in
alongside a single 1.2 Megabyte
floppy. Price ? A modest (by
Winchester standards) £4395 +
VAT.

According to the over-the-top
press release I have here, the
Winchester Sirius will simultancously
store the entire literary oufput of
Kafka, Witgenstein, Machiavelli and
Enid Blyton.

Piracy gets
expensive

Your columnist’s innocent slumbers
were rudely interruped by a
transatlantic telephone shortly
before we went to press.

The caller was the delightful Mary
Miller of MicroPro, with news of an
historic legal vitory over software
piracy. [ Yankee Legal Note: all truly
expensive lawsuits are considered
historic in America, until the
judgement is overturned in a higher
court].

MicroPro, publishers of Word
Star, together with Digital Research,
had alledged copyright infringement
based on unauthorised copying of
their programs in a suit against Data
Equipment Inc. of Sunnyvale,
California.

Federal Judge William W
Scharzer handed down a stipulated
final judgement of $250,000 plus legal
costs, which must have made Data
Equipment’s eyes water. Their
Chairman, one Daniel M. O'Rourke,
was ordered to pay MicroPro and
Digital Rescarch $30,000 personally.

The flood gates will now be open
for a tidal wave of piracy suits thinks
MicroPro’s President Seymour
Rubinstein, “Piracy is an ominous
cloud on an otherwise profitable
industry horizon™, he said. “Our
success in Federal Court should be
taken as a sign that software
manufacturers will now act
iggressively to protect their own
oroducts against all unauthorized
Juplication”.

In plain English that means they
will sue the pirates pants off

Polaroid’s Colour Graphics Printer

“What," asked my friend, Electric
John, “is the most interesting thing
about this story?” His nicotine
stained finger tapped a recent Inside
Trader report about Sony's
forthcoming Marcia camera.

“First time anyone has tried to
store photographs on floppy disk?™ 1
ventured.

“Wrong!" ruled Electric John. Tt
is the first time Sony have put their
name on a camera. That's the real
significance.”

Now Electric John is a man who
knows a transistor from a transducer,
and indeed is something of a
pathfinder in his particular branch of
electronics he is also a considerable
camera buff.

So it will be interesting to know
what he makes of my next piece of
news, once he gets back from
Parkhurst, where a small matter
relating to £600,000 and an electronic
alarm which mysteriously failed to go
off, temporarily detains him.

Suppose for a minute you were Dr.
Edwin H. Land: you had pioneered
instant photography, first in black
and white, and latterly in colour.
Your Polaroid system had succeeded
so well that with a little help from
Kodak, it had saturated the instant
photography market. What would
you do then? Damn right! You would

investigate computers, after video
piracy, the fastest growing market in
the world. And you would look for a
gap in it,

Well, that is exactly what Dr.
Edwin H. did, and he spotted a gap
the size of the Mexican National
debt, and set about filling it. Hard
Copy Colour Graphics.If you have
ever thought how nice it would be to
have a permanent record of a colour
screen display, and then discovered
just how difficult hard copy is to
achieve in colour, well then you have
blundered into the same gap as Dr,
Land.

The worthy doctor’s solution is the
Polaroid Video Printer Instant
Colour Film Recorder Model 4.

Plug it into the back of your
computer, load a pack of 4x5 inch
film, or even the impending Polaroid
autoprocess 35mm film, and you are
in business.

The problems of raster scan lines,
unfocussed colours overlapping and
50 on have been overcome by feeding
your computer’s video signal directly
into the Video Printer. What you are
not doing is photographing your own
screen, which is probably way out of
adjustment anyway.

Since it is the video signal that is
being used to generate the
photograph, albeit in an analogue

rather than digital technology, it
should be possible to generate colour
photographs from black and white
images.

That, I have it on good authority, is
precisely what the American
National Security Agency have been
doing to black and white sattelite
pictures using the Video Printer
Model 4’s big brother, the Model 8.
At the moment both systems look
like bearing a £3500 price tag — or

thercabouts ~ when they make their
appearance here shortly. Not exactly
a petty cash item. But despair not, as
Polaroid prices have a way of coming
down to consumer level once the
initial demand from the Scientific
community has been met.

Of course, the real signifance of
this story is that it is the first time
Polaroid have put their name on a
computer peripheral

Am I right, Electrtic John?

Instant colour snaps from your screen
with Polaroid’s Video Printer
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HOTLINE

Electronic Mail (Part 56)

Sometimes fate plays strange tricks.

Here we have Prestel, steadily
collapsing under the weight of its own
bureaucracy, desperate, you would
have thought, for new markets, yet
resolutely ignoring the one that could
have saved it. That’s you lot by the
way.

It must be the best part of a year
since we attempted to point this out
to the Buzby lot, The silence, as you
will know if you read my open letter
to them last month, was deafening.
(They even managed to deliver the
letter to the wrong person!).

At last, however, there is news that
the penny has dropped. On second
thoughts, make that £500,000
because that’s the amount earmarked
for a new scheme called Micronet
800 dreamed up by several old micro
hands in conjunction with British
Telecom.

The essence of it is a massive new
database, comprising some 30,000
Prestel pages of games, business and
educational programs which can be
down loaded onto personal
computers.

To do that you will need a
telephone and a Prestel adaptor,
costing somewhere between £50 and
£100 depending on your computer.

The subscription will be about £1 a
week, although there will be
telephone charges to pay on top of
this.

Tantalizingly, both electronic mail
and telex facilities are promised.
Ditto armchair shopping and access
to various news and information
services.

It all sounds great, and my only
reservation is about the name
Micronet, already used by the second
largest Stateside micro computer
network; but that’s a small quibble.

Much, of course, will depend on
the quality of the software offered
and the ability of the Micronet people
to persuade the likes of you and me
to subscribe. This sort of scheme
needs lots of subscribers and software
authors to contribute, in order to
succeed.

Practical Computing’s experience
in this area proved less than happy,
but lower access costs may just do
the trick. Let’s hope so, because we
need electronic mail, and Prestel’s a
sure gonner if Micronet fails.

We will be taking a closer look at
Micronet 800 when it gets off the
ground in January. In the meantime
you can get more information from

them at 57a Hatton Garden, London
ECIN 8JD (tel 01-242 6552).

If you can’t wait until January,
another alternative is the Torch
Business Computer, which has its
own built-in modem to plug it directly
into the phone network. One day all
computers will have built in
modems.

The Torch can automatically dial
other numbers, re-dialling it if it gets
the engaged signal or the speaking
clock. (This is just as well, I get the
speaking clock everytime I telephone
my stockbroker). Prestel connection
is a cinch. Details from 20 Orange
Street, London WC2H 7ED or ring
01-930 1612. If, by chance, you get
through to my stockbroker, tell him
1o ring me.

STOP PRESS: No reply as yet to my
open letter to British Telecom.

Son of VisiCalc

Having single handedly created the
Spreadsheet program market with
VisiCalc, it’s always puzzled me that
VisiCorp should have so easily given
up their lead.

It was ages before a PET VisiCalc
surfaced - and back in 1979 half the
personal computers in Britain were
PETS - and a CP/M version never
did. Madness!

And when more powerful
competitive products like SuperCalc
made their inevitable appearance,
VisiCorp seemed to ignore both of
them, and users demanding that
various niggling deficiencies be put
right.

VisiCorp have now put these right,
and added some useful new features
in the VisiCalc Advanced Version.

The thinking behind it seems to
have been to enable the problem
solving power of the electronic work
sheet to be spread throughout an
organization.

This is done by creating pre-
formatted ‘templates’ for estimates,
budgets, forecasts and so on. These
templates can then be circulated
throughout the organization for
others to fill in the blanks.

Once the figures are filled in, the
program performs all the calculations
you have built into the worksheet,
and displays the results.

Various anti-dumbkopf measures
have been incorporated, including (at
last!) protected cells to prevent
accidental loss of information.

Hidden cells can now be created, to
allow information not intended for
the shop floor to be incorporated
without becoming public property.

Initially VisiCalc Advanced
Version will only be available for
Apple I1Is with 128K of RAM and at
least one disk drive and printer.

I hope for their own sake that
VisiCorp can move a bit quicker with
versions for other machines this time
round.

More for Less

Suppose you were asked to specify a
design for a low cost personal
computer, what would you ask for?

Colour, for sure. With reasonable
high resolution graphics. Probably a
24 lines by 40 character display,
although 24x80 would be nice for
word processing.

Lots of memory would be
essential; 48K bytes of RAM at least,
in order to leave a good 16K to play
about with in hi-res colour mode.

You would also want to be able to
expand internally to 192K or so.

CP/M compatability goes without
saying these days,, so we are talking
about a Z80A microprocessor for the
CPU. While we are at it, we will need
an RS232 port for connecting printers
and the like.

So what does all that add up to?

A Lynx believe it or not. And it will
be on sale next month at £225, inc.
VAT., from Camputers (I kid you
not) Ltd., 33a Bridge Street,
Cambridge. (tel 0223-315063.

Clever people Camputers. They
must have read our minds.

NODETEMNE SARK

v

The ACT Sirius is a business computer, right? For business men. Serious chaps
in horn-rimmed spectacles and pin stripes. Who wouldn’t dream of using those
800x400 pixel high rsolution graphics for playing games.

Especially not games that involve shooting down bombers attacking tanks

and anti-aircraft emplacements.

So clearly no-one is going to send off £17.25 to J.R. Ward Computers at 35
Potters Lane, Milton Keynes for a copy of Air Defence.
They are not, are they? Go on, tell me I am not wrong, someone....
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by Julian Allason

A word with the Guvnor

“Microsoft BASIC” are the magic
words that greet over a million
personal computer users when they
switch their systems on.

Microsoft, the company that made
BASIC famous, have gone on to offer
the widest range of systems software
and languages available for micros,
making its young founders Bill Gates
and Paul Allen very rich in the
process.

Rumour has it that much of the
credit for the extraordinary success of
the IBM Personal Computer is due to
Gates. Julian Allason and Richard
Pawson talked exclusively to himon a
flecting visit to London.

Bill Gates, legendary founding
father of the microcomputer software
industry, is 27, megarich, and
wearing a suit two sizes too large for
him.

The airport hotel suite into which
he leads us is clearly intended for the
megarich, and is also two sizes too
large for him.

Microsoft, as part of their grand
UK opening, have been conducting a
seminar for European manufactuers
and O,E.M.s. Bill has just come from
addressing this crowd, and bears the

look of a man who would rather be
back at his keyboard.

Microsoft were literally the first
company set up specifically to write
software for microcomputers.

Back in 1975, Bill, then only 20,
had astonished the creators of the
first personal computer, the MITS
Altair by writing a BASIC
Interpreter for it. “In fact when we
first brought Microsoft BASIC up
and running the people at MITS were
extremely surprised at what their
machine could do,” he grins.

Allen and Gates went on to put
together a family of high level
languages for 8-bit microcomputers:
COBOL for business programming;
FORTRAN, primarily for scientific
applications; Pascal for both systems
and educational work; and a BASIC
compiler that mirrors the famous
BASIC Interpreter.

Latterly Microsoft has moved into
two new areas, operating systems,
and what Bill calls Multi-Tools, of
which the first, a sort of super
VisiCalc spreadsheet program called
Multi-Plan has just been released.

MicroComputer Printout:

“Does this mean that Microsoft
will become a software publisher
selling applications programs written
by otutside individuals?”

Gates:

“No sir. Microsoft’s job is to
provide the tools which hardware
manufacturers and applications
software houses need."”

“Sure, we will be placing great
emphasis on the multitools, but these
are generic applications — things like
Word Processing, Spreadsheet and
Database — which aren’t specific to a
single application.”

“We have MultiPlan out now ~
that's our spreadsheet. | don't want
to say too much about the others,
although they will be here soon. I will
just mention Charting and Filing as
being two of the generic applications
we will be covering.”

“How do you see the market
moving in during the next year?”

“Very fast. We'll be emphasizing
16-bit because that’s the way it has to
£0. The extra cost of using a 16-bit
microprocessor is extremely low.

Fortunately with the right tools,
software can be developed just as
quickly as the new chips and
additional users needs arise.”
“Microsoft can already offer
software solutions for all the 16-bit
microprocessors: 8086, Z8000 and
MC68000. At the time we are also
continuing to update and provide
support for our 8-bit products.”

“Who else do you rate in
Software?”

“Well, there is Digital Research of
course, and Peachtree who worked
pretty closely with us during the IBM
P.C. project.™

“The only other applications
people I think are really serious are
VisiCorp. Mind you, their Visi-File,
Visi-Plot range is awful. It doesn't
demonstrate the integrated family
approach we believe in: in fact it
hasn’t even got a unified command
structure.”

“VisiCorp’s Data Interchange
Format has been hailed as
breakthrough...”

“It’s a joke — extremely low level.

Interview with Bill Gates of Microsoft




HOTLINE

Rolls Royce for Multi-Users

The question computer journalists
dread is the one asked most often
which computer should I buy? Often
advice on home computers and even
small business computers is no longer
such a problem. Itis in the multi-user
arca that the going gets difficult

In part this is due to the relatively
limited choice available; in part also
to the fact that most of the established
systems are now showing their age a
bit

Altos have always been respected
as a well engineered family of 8-bit
computers intended for serious
business use. The armival of a new
16-bit gencration of Altos systems
must put them pretty near the top of
anyone's shortlist, if it’s a powerful
multi-user micro they need

Up to cight users cans share the
processing power of the new ACS
8600 systems, which are based on the
Intel 8086 microprocesser

Microtex, (119-120 High Street,
Eton, Berks), are offering two basic
Altos systems with 512KB of main
memory, upgradable to | Megabyte
with either 20MB or 40MB of hard
disk storage plus floppy disk back-up
I'he 20MB system costs £10,625; the
40MB system £12,325. Both
configurations can be doubled in
capacity!

The family sport no less than four
operating systems including Xenix,
Microsoft’s version of Unix 7. The
others are CP/M86, MP/MS6 and
Oasis-16.

Teach yourself CP/M

I have distinctly mixed feelings about
MicroCal’s new intefactive training
package ‘Hands-on CP/M
Operating’

It is nothing to do with the
package, you understand. Indeed if it
1s half as good as their Hands-on CIS
COBOL Programming course, it will
be excellent

I just can’t help feeling that it
shouldn’t be necessary in the first
place

According to MicroCal's blurb
“this course is designed for the
mexperienced CP/M business
machine user, and is ideally suited for
anyone requiring microcomputer
experience, from a clerk using an
accounting package, to the executive
using a financial planning package, or
the secretary using a word processing
system...” [The italics are mine]

No mention of programmer, you
note, who might reasonably be
expected to have to get involved with
the operatiing system

But it beats me why clerks and
secretanes, or — perish the thought
executives should have to grapple
with CP/M. As Bill Gates remarked

(sce “A word with the Guv'nor™),
operating systems ought to be
invisible.

Since at this juncture CP/M is all
too visible, perhaps I had better tell
you a bit more about the course,
which also covers such topics as *An
Introduction to Computer
Hardware,” and ‘Information
Processing Concepts.’

The part of the course that deals
directly with CP/M splits the screen
mnto two halves, a CP/M simulation
taking place in the top half with the
tutorial running underncath. The
student is asked to enter a CP/M
statement to perform a specific
function on the top half. When this
duly causes a CP/M error condition,
the tutor software tells you where you
went wrong, and the top half
demonstrates the CP/M response

Versions of the program are
available for most machines running
CPM or CP/MB6, price £70 + VAT
from Microcal at 36 Elm Road,
Windsor, Berks (tel: 07535-68009)

Roll on the day when you don't
need a course to operate a computer,
say I

Max’s Micro

Your correspondent passed a mainly
alcoholic August lunchout
attempting to prise Max Hughes' big
secret out of him

I am sorry to have to report that
the closest I got to success was in
prising out of the laid-back lnird of
Icarus the promise that his new
machine “would have all the features
the SuperBrain should have had by
now"

Since Icarus are one of the
principal SuperBrain distributors
here, this was a surprising
observation

Max’s micro when it was duly
unveiled in September, proved to be
as close a copy of the as yet still
(officially) unrelcased IBM Personal
Computer as we are likely to see, The
keyboard is even made in the same
factory.

The only difference I could detect
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I'he Commodore took one of his all
too-frequent hammerings when the
VIC-20 first came out. The 22
character screen width was no good
10 man or beast, said the critics (this
column amongst them), The
Commodore merely nodded sagely
and counted the cash coming in

I still think 22 columns isn’t
enough, and I am not even sure that

40 is cither. Most word processors
assume 64 or 80 characters to the
hne

Were it not so expensive, | would
probably send the folks at Computer
World (Hilvertsweg 99, 1214J B
Hilversum, Holland) a cheque for
$249 (U.S.) for their 40/80 character
expansion board. As it is, £150
sounds like rather a lot, so I will
probably sit tight and see what the
Commodore decides to charge for
upgrading VIC-20s to VIC-40s. [Note
for thick readers: that is a hint. The
Commodore is actively considering
just such a scheme... but don't tell
him I told you.]

e
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was a colour CRT controller card and
the presence of eight expansion slots
instead of the five in the IBM PC,
Max aims to sell lots of special
expansion cards, which he won't be
able to do if there isn't room

Of course, the main purpose of
carbon copying IBM is to take
advantage of all that software that
cveryone is writing for the 8088 +
MSDOS or CPM/86 combination
And onc thing Max's Micro is, is
compatible

After all that big build-up I had
better tell you that it's called the
Columbia P.C., costs £2800 + VAT
for the standard dual mini floppy,
128K RAM model, and a competitive
£4550 for one with ten megabyte
Winchesters built-in.

Max and his micro live at Icarus
Computer Systems, 27 Greenwood
Place, London NWS5 INN. (Tel: 01-
485 5574)




by Julian Allason

Libel Corner

Advice for readers by our legal
correspondent, Martin ‘Legless’
Banks.

Have we libelled you recently? We
have? Pray allow me to offer you
some sound advice.

Magazines hate publishing
apologies; most would rather run the
risk of a libel suit.

With that in mind, the best way to
obtain redress is to write an
interesting, entertaining, and
preferably humourous, letter of
rebuttal for publication. The Editor
might even be man enough to admit
he made a mistake, or some other
idiot did.

Don’t complain to the Press
Council, which is totally toothless,
and whose existence the Editor,
doesn’t acknowledge anyway, but
may well serve to annoy him, none-
the-less.

Do not send a solicitor’s letter,
unless you are whiter than white. Itis
the magazine's policy to harrass
complainants, and the first thing that
the Editor will do is unleash some
serious professional investigative
reporters to dig up the real dirt on
you.

Do not sue. We have yet to lose a
libel suit, and our insurers can stand
the costs better than you can.

Remember this is an irresponsible
publication run by unprincipled
yobbos. Anyway, if we libelled you in
the first place, you probably deserved
it

If you are still mad enough to want
to sue us, writs should be addressed
to our legal advisors, Messrs. Garcia,
Galtieria and Gomez, C/o Banco
Reliabilo, Plaza del Gringos, Buenos
Aires,

Fujitsu have been making very large computers for years. The expenience
shows in the detailing on their first contender for the personal computer

market, the Micro 8.1t has no less than three microprocessors; twin 6809s (sort
of souped up 6502s) to handle the 640x200 resolution 8-colour graphics and a
Z8DA CPU to run CP/M software. Loaded from disk, Microsoft BASIC takes

up 32K of the 128K supplied. I was interested to see that provision has been
made for bubble memory as well. Details from Minichip Ltd., Enterprise
House, Terrace Road, Walton, Surrey. (tel: 09322-42777).

Forces

How did British forces in the
Falklands keep track of Argentine
prisoners? Using their DMS program
on a Commodore 8032 PET,
according to Heather Kearsley of
Compsoft

If I were the lovely Heather (she of
the admired legs), I am not sure that I
would be publicizing this particular
application, secing as how much
confusion over the actual numbers of
prisoners there was at the time.

DMS is a useful system none the
less, and one which has gone from
strength to strength since
distinguished former editor, Terry
Hope, good naturedly took its
documentation apart. Terry has now
incidentally found his true vocation
running the dodgems at Messrs. Balls
Bros. Circus.

DMS, plus IBM PC, but not, alas, the

lovely Heather

pin-up

But back to DMS, which has just
surfaced as the first piece of fully
compiled British Software for the
IBM Personal Computer. Price?
£400 + VAT.

What does it actually do? Er, just
about everything really. Its main
function being the keeping of records
of every conceivable sort.

Since I first saw the package, a
letter-writer program has been
added. This enables any number of
letters, up to a imaximum of 88 lines
in length, to be typed onto the screen,
saved and recalled at will. In short, it
is ideal if you want to mailshot
standard letters to the unfortunates
whose addresses you hold on file.

The lovely Heather's telephone
number is 0483-898545.

Alas poor Oric

|Editor’s note: In the absence of
Julian Allason on a fact finding
mission to the Algarve, the following
report has been compiled by his
butler, Rodwell, who is of Irish
descent.) 5

Hallo, there. Is this thing switched
on? Testing. Testing. 1...2...3...4...
This is Rodwell at your service. Now,
in the asbence of the master, | have
here a picce of paper entitled ‘New
Micro to Challenge Sinclair’,
whoever he may be.

It pertains to one of these new
computer microchip things that be
putting everyone out of work. This
one rejoices in the name of the Oric 1,
to be sure. No doubt in memory of
Hamlet's own faithful butler, the
discovery of whose skull provides
such a dramatic counterpoint to the
intimations of mortality suffered by
his master in Act I1,

This Oric is designed by Dr. P, T.
Johnson, an Irish name if ever | heard
one, who, according to his boss, is

“without doubt the best
mircocomputer designer in the UK,
probably in Europe and possibly the
world”. And the Universe too, I
shouldn't wonder

Sales of 50,000+ are anticipated at
£99 each, inclusive of the pernicious
value added tax. For this sum you will
be pleased to receive 16K of RAM,
no less than 16-colour graphics, and
somthing called Microsoft of BASIC,
which I am sure will be a pleasure to
you. The screen display is to be 24
rows of 40 characters, which sounds
like a Connemara Jury, and it will be
teletex/viewdata compatible.

There be a dedicated sound chip,
and 57 moving keys as you can see in
the picture.

[The picture unfortunately suffered
an accident during the decanting of
some whisky - Ed. ]

Also a 48K RAM version will be
available for £169 plus V.A.T.

How was that, son? And when do |
get paid?

Spectrum

With 50,000 odd Spectra (oh, alright,
Spectrums) sold since the launch in
April, Uncle Clive would have to be
insane to ignore the software
market.

Uncle Clive being demonstrably
sane, Sinclair Research has just
released twenty one office,
cducational and games programs for
the Spectrum.

In amongst the usual crop of Space
Raiders and Planetoids, (both £4.95),
are some serious business programs
in the shape of Psion’s Vu-File and

Software

Vu-Calc - both at a most reasonable
£8.95.

ICL authored five educational
programs on English Literature,
Inventions, Music, History, and
Geography, plus the distinctly
uneducational Biorhythms. (The
latter is a complete con by the way;
biorhythms enjoy about as great a
standing in the scientific community
as strip poker). The ICL cassettes
cost £6.95. All from Sinclair
Research, Stanhope Road,
Camberley, Surrey.
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“I don’t expect end
users to walk around
saying ‘I love Xenix’.
They won’t even be
aware of it.”

You will never get a standard for
exchanging information just by going
to the lowest common denominator.

“How did Microsoft's involvement
with the IBM Personal Computer
come about?"”

“About three years ago IBM took a
hard look at the microcomputer
market. What they saw was a great
number of companies and a great
number of microcomputers, and the
only common element that they could
isolate amongst all these machines
was that every single one of them was
running Microsoft BASIC,

“This made them realize that
software did play a key role in micro-
computers and would play a key role
in the system they wanted to put
together.”

“Being IBM, they had several
teams working on different P.C
projects, which, | guess, is how there
came to be such conflicting rumours
of what the P.C. would be like.™

“Atany rate one day I got a call
from IBM. Could they fly up from
Boca Raton, and see us?”

“They were in a real hurry. They
brought 14 people with them, so they
could carry on simultancous meetings
about hardware, softwarc, marketing
and legal matters.”™

“IBM usually take four years to
complete a project. But they realized
that the market was moving so fast
they would have to complete this one
in a year. And it was exactly a year
from the day we first met until they
unveiled the Personal Computer to
the press, In that time we delivered
them over 14 major systems
programs.”

“What happencd after that first
meeting?”

“We actually sent them to see
Digital Research, who do CP/M
Digital Research’s founder, Gary
Kildall, is a friend of mine, and we
didn't really have the right operating
system ready to go then, So [ sent the
IBM people down to talk to Digital

Rescarch.”

“For some reason Gary chose to go
off flying that day, and his wife
decided she wouldn't sign their non-

disclosure agreement. So the IBM
guys sat there all day, in their white
shirts, waiting for Gary to turn up.
About three o'clock they got fed up
and came back to sce us, and said
would we do it.”

“So Digital Rescarch threw up the
chance of an exclusive with IBM?”

“That’s right. Digital Research
later pressured IBM to make CP/M86
available for the P.C; they agreed for
political reasons, but they don’t
support it. Only our MSDOS is
officially supported!"

“What sort of state was the
Personal Computer in when IBM
came (o see you?"

“Actually it was an 8-bit machine
then; just another me-too Z-80 based
system.”

“1 thought that was kinda boring
and anyway we wanted to do
something awesomely different — all
bit mapped.”

“Anyways, we persuaded them to
consider the 8088, and ended up
doing MSDOS for them.”

“What about the ‘Bug that ate
Boca Raton™?

“Oh yeah, the famous double
precision multiplication bug. That's
Bob O'Rear’s bug. Actually, it only
ever comes up once in 2 to the power
of 24. We fixed that pretty darn

“People’s
imagination about
how to use computer
is very limited at
present.... It’s
exactly like when TV
first came out,
everyone behaved as
if they were still on
the radio.”

quick. I'was on a plane to IBM’s Boca
Raton facility within three hours of
that surfacing. It was kinda
embarrassing, but inevitable really.
You can't totally test software in that
area, although we sure try.”

“Did IBM get anything wrongswith
the P.C. in your view?”

“That's hard for me to say as the
design has a lot of things we suggested
in it. But it has only got 2 slots, so the
amount of RAM is limited. The 8088
can address up to a Megabyte - that's
16 times as much as an 8-bit CPU and
the single most important reason for
going 16-bit.™

“We reserved 0 to 512K bytes for
user RAM, but we will probably now
increase that to three quarters of a
Megabyte.”

“Which computer would you
choose if you had 1o go out and buy
one?"

“Well, I see pretty nearly all the
new ones while they are still under
development, and there are some
pretty good ones coming that are real
small, but with decent sized Liquid
Crystal Displays.™

“But of what's available now -
excluding the IBM P.C. — [ like the
Sirius very much. It's got things in it
like the Codec voice synthesizer
which no-one has even begun to use
yet, Incidentally, all Sirius systems
software and languages are going to
run under MSDOS in future.™

“We also have a Fortune for 68000
work; its an important machine
because it actually has a degree of
performance and memory space
capability even beyond that of the
IBM P.C. and Sirius.™

“We also have one of the Xerox
Star systems to let the development
personnel play around with some of
the advanced user interface ideas we
think are going to be very important
in the future.™

“We put State-of-the-Art systems
into our daily operation. Anyone
who visits Microsoft for instance, will
immediately notice that we don’t
keep paper phone messages. We're
actually using an clectronic mail
system built on top of Xenix, our
Unix-based operating system. In fact,
there are multiple Xenix machines at
Microsoft. Those are the machines
we use for development, but most of
the people sitting at the terminal are
not development employees, but
actually managers and support
personnel who are exchanging
messages across this electronic mail
system.”

“What new surprises have you got
up your sleeve for us?”

“I have got to be careful what I'say
here, but 1 will give you a clue; non-
keyboard input devices.™

“I am very interested in improving
man-machine bandwidth.”

“Don’t laugh. I am serious!™

“Can you be more specific then?"

“Well, I will admit that we have
been experimenting with touch
screen and joystick devices, and we

“Digital Research
later pressured IBM
to make CP/M86
available for the
P.C.; they agreed for
political reasons, but
they don’t support
it"’

are doing something in speech
recognition as well.”

“People’s imagination about how
1o use computers is very limited at
present. You have got people doing
word processing, spreadsheet,
playing games. But that’s about all
that people are doing. Just little
pockets of good things.”

“It's exactly like when TV first
came out. Everyone behaved as if
they were still on the radio. It took
about fifteen years to discover what
you could actually do with the
technology. It takes a long time to
realize quite what you have got.”

"Chuck Peddle realizes this. That's
why he put the Codec in the Sirius.”

“We are at the point now where
devices like this, and the things we
are working on will make the
machine much casier to use.”

“The major missing clement at the
moment is software. If you take
graphics, in which I am extremely
interested, you see this. On most
computers, the characters are a fixed
size, and mono-speed. The only
machine with the ability to totally

change this is the Xerox Star.”

“Are you saying that the computer
should become almost invisible ?”

“Yeah. Take our Xenix operating
system. Its structures are such that
the user can network properly
without getting involved in all the
internal stuff. MSDOS 2 shows very
heavily the influence of Xenix,
incidentally,”

“It’s actually a beautiful system,
but I don't expect end users to walk
around saying ‘I love Xenix'. They
won't even be aware of it.”
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WHEHN YOU HAVE 37 PROSPECTS TO REMEMEER
YOU NEED OUR ELECTRONIC CARD-INDEXING

AMD RETRIEVAL SYSTEM

Many people know Henry VIII had six
wives. But few are aware of his 637
girlfriends. Poor Henry! Is it any wonder
he laid about them with an axe. Just
imagine trying to remember all those
first names, addresses, birthdays,
pigeon hole numbers and personal
details.

With CARDBOX, Caxton’s new electronic
card indexing system, keeping and
retrieving information is simplicity itself.
Not only could Henry have found his
ladies but he could have kept tabs on
all those barons, bishops and bowmen.
(Rent demands would have gone on
time, contiscations would have been
orderly and executioners would have
been selected to suit every occasion.)

And he wouldn't have had to
understand a thing about computers.
CARDBOX looks like your favourite
card index on the screen. You draw the
card yourself. You decide where you
want lines. You make up your own
headings. And you fill in the details

At this point CARDBOX stops behaving

Caxton Software Ltd,

like a flat inflexible card. It becomes
multi-dimensional electronic paper.
You can change any information you
want. You can retrieve portions of
information. You can print out all or
selected information from your cards.

You talk to CARDBOX in plain English.
You search your records on key words
or on selected criteria. CARDBOX acts
like a sieve, sifting through the records
reducing the number until it finds only
those that meet your needs. You display
records on your screen or print them
out in a format of your own design.
Label production for mailing is simple.
You can also use CARDBOX with some
of your favourite wordprocessing
packages, eg Wordstar.

CARDBOX works on most popular CP/M

machines including those with special
screens, eg Osborne. Use the CARDBOX
Tutorial to learn all about this simple.
fast aid to better record management.

Study the detailed Reference Manual to

take full advantage of its sophisticated
features.

See CARDBOX at your local computer
dealer. Or we'll send it to you with a
dealer list. Call or return the coupon to
us.
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CP/M. Wordstar and Osborne are registered
trademarks of Digital Research. MicroPro
and Osborne Computer Corporation
respectively
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database

Even the most casual glance through any of
the micro-computer magazines will reveal a
vast number of advertisements for "Database”
systems. The newcomer to computing may be
puzzied by these packages -~ what are they
what can they do? The experienced computer
user who is now using micros rather than
arger computers may think he knows the ans
wer, but will probably be surprised by what he
finds behind the glossy image of these “do it
all" products

There is little doubt that databases are cur-
rently in vogue. New database packages are
constantly appearing in the marketplace, each
launched with a fanfare of publicity and wild
promises that this is the one you've been wait
ng for. Databases, so we are led 10 believe
are going o revolutionise your computing
activities and solve all your problems in one fel
swoop. Sadly, this is unlikely to be the case. In-
deed, there are some applications where a
Gatabase will only make matters worse!

So just what is a database anyway? Unfortu
nately, trying to define this simple word is
rather like trying to push water up hill. The word
‘Database”, especially in the field of micro
computers, is increasingly being used as
synonym for "a file containing information’
which is unfortunate because it rather misses
the point. A slightly better definition of a
Galabase is "a collection of information stored
N some organised fashion™. It is important 1o
recognise that this definition implies that the
data stored can be of many different types and
may be kept in a number of different computer
liles (or even over a number of different com
puters spread over the country)

The classical definition of a database, taken
from the days when the Commodore PET was
just a gleam in Chuck Peddle's eye, goes
something like this "A generalised, integ-
fated collection of data which is structured on
natural data relationships so that it provides a
necessary access paths to each individual
item of data in order to fulfil the differing needs
f all users”

Varying requirements

Whilst this definition is somewhat opaque init's
prose it does introduce several important
ideas which we should add to our previous
rather simplistic definition, Firstly, there is the
implication that the datbase exists to support
the varying information requirements of sev
eral users. These ‘users’ need not be different
people, merely the same individual doing dif
lerent things. The second concept is that the
user can access the same inform: in many
different ways, depending upon his require
ments at the time. Each ‘user’ of the database
should be able to look at the same information
in & manner that is appropriate to his own
specific requirements. This ability to support
different “user views" of the overall volume of
data is one of the features that that sets the true
database system apart from the many preten-
ders

j—

In mainframe computing
circles, the term ‘Database’
is very tightly defined. In
the field of micro-
computers, however,
database can mean any
thing more sophisticated
than a file of information.
Steve Prentice looks at a
number of pckages which
are sold as Databases, and
explains which type would
be most suitable for your
business.

"

Quit

In reality, there are very, very lew packages
avallable to run on micro-computers that can
sidered as database systems
sense of the words. However, to

att mpt 10 duck the e I a

really be co
the accep

say that is t

these p ol dalabase system
what ar ple answi '

agement Syste and “Data Managems

File M,if‘ii-}"” aent

Systems Systems are the

simpler of these. They usually allow the user to
perform simple data entry and retrieval opera
tions on a single file of information containing
just one type of information (corresponding to
a single record type). Atypical use for this type
of system is a list of names and addresses

the ubiquitous mailing list

olightly adder M the
Data Man Hfenng a rather
yreater range of facilities. These systems pro-
vide the user with a mear ! plecting data
from the screen, and often from other sources
(perhaps word-processor files) as well. Often

the user will be able to set up quite complex
screen formats to make data entry much more
accurate, perhaps including the options of val
idating the entries as they are made. Having

Jentered the information the user will be able to

create formatted reports 1o the the screen or

printer, using all, or just pan, of the data. as
selected by a vanety of criteria

Data management

The Data Management Sys will usually
allow the user to store different types of infor-

mation by allowing several different files to be
accessed, although there may be a limit or
how many may be available at any one time
However, the user will almost certainly have to
know the structure of each of these files in
some detail in order to extract the information

This ¢

he requires

majority of s¢ 254 yster

ble for us sters. Tvg

ples nciu (fror sht ite
which has al 2 1he Jde 1acle ta
dard "database system”, FMS B0 (from DJR
Associates), DMS (from Compsoft) and

Condor (distributed in the UK by MOM sys
tems). All of these systems fall into this categ
ory at various levels. In fairness it must be said
that these are all very good packages, but
they're not 'Database Systems' in the true
sense of the words, because se 1oo

they img

many restrictions upon the way the per
ceives the data items

The - y e hes
user ir o T cans that
the use ever need 10 know how the

> computer stores the varnous data items and
| thus his own 'user view' of the data should
1 never be dictated or constrained by the sys

] tem itself
\ Whilst Database Systems are undoubtedly
| very powerful and flexible systems for storing
and manipulating data they are certainly not
simple. A full database system comprises a
seres of files to contain the actual information
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database

itself, together with additional files to store in-
formation about the information (| told you they
weren't simple!) and a series of programs
called the Database Management System (or
DBMS for short). The original idea was that the
DBMS would be used by programmers to
create application programs for the less gifted
mortals who had to use the thing! Con-
sequently, the usual DBMS contains a series of
“building blocks” and utility programs from
which the programmer can rapidly create a
program to fulfil the specific requirements of
the task in hand. Programs created in this fash-
ion were built more quickly (and cheaply) and
were usually more reliable than a program writ-
ten entirely ‘by hand'. When the requirements
changed, they were relatively easy to modify to
meet the new requirements. These programs
were written in the standard computer lan-
guages (e.g. COBOL, FORTRAN etc.) which
meant that the DBMS had to interface itself to
these languages.

Non-programmers

Then along came micro-computers and sud-
denly everybody decided that a database
wouldn't be a bad thing at all. The only prob-
lem was, they didn't want to learn languages
like COBOL, so DBMS's started to include
“Query languages”. These allowed the non-
programmer to access.the data without actu-
ally going to all the all the trouble of writing a
program. However, they placed quite a strain

WAREHOUS ING

FINANCE

MARKETING

SALES

Figure 1: One of the most important concepts of a
Database system, is that it can support different
“user-views" of the same information. Take, for
example, a file of invoices, which contains informa-
tion on customers, goods sold, date and values. By
extracting information in different ways, it is possi-
specific reports for the Marketing,
and Warehousing departments.

Warehouseing requires the total number of each
item sold over a specific period for stock control.
Sales are concerned with the monthly sales value

accumulated by each customer.

Marketing is d with breakd of
sales by area, or type of goods.

Finance uses information about date and values
for credit 1 and manag t reporting.

FMS-80

FMS-80 is an American package
although it has been available in
the UK for a considerable time
and hence is well supported by a
number of major dealers and
distributors.

It claims to be a comprehensive
system covering the spectrum of
operations from Database
Management to applications
program development. This is
achieved primarily through EFM
(Extended File Maintenance),
which is a powerful if somewhat
complex data manipulation
management language.

The system is basically menu-
driven although many of the
facilities can also be accessed as
stand-alone programs. A useful
HELP facility is available that
allows the user access to any text
file so ‘on-line’ help facilities can
be tailored by the user to suit
his/her own requirements. The
manual is large and -
comprehensive, if a little heavy
going at times.

Without the use of EFM the user
is restricted to accessing one file
at a time, although each file may
contain up to 255 fields and
65,535 records. The usual range
of field types are supported
although there is no ‘date’ type
field available within the data file
itself. The system stores a date
for use with reports etc. and this
can be specified in several
formats, a distinct improvement

on the usual American-only style.

Defining the database initially is
straightforward if a little clumsy
at times (the editor system uses

‘D' for DOWN etc. rather than
the standard WORDSTAR

. control keys, The user must also

define at this stage which field is
the primary key and which other
fields will also be indexed. Data
entry is carried out by an
interactive process to create an
update file and then actual
insertion of the records into the
main data file is carried out in
batch mode. Once records are
entered they may be amended by
using the interactive QUERY
system, but this does not allow
new records to be created.
Retrieval of data is also carried
out via QUERY. Retrieval is
relatively simple and searches can
be carried out even on unkeyed
fields, although there are
problems associated with the use
of inequality conditions on
numeric fields. There is a
separate report writer system
which offers adequate facilities
for all normal use.

The real flexibility of FMS only
becomes available through the use
of EFM which is certainly very
powgrful although I am
somewhat sceptical about it's
suitability for the absolute
beginner as the suppliers claim in
the advertising! With EFM the
user may access up to 19 files at
once and write simple (!)
programs to perform all
conceivable operations on the
data. One big disadvantage of
EFM is that, within programs,
fields are referred to by number
rather than name. This means
that if the database is reorganised
and the field order changed, all
programs will have to be edited.
There is also a facility called
SHELL-80 which allows
conventional CP/M commands or
programs to be integrated into
the EFM command stream
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although the use of the standard
CP/M facilities of SUBMIT and
XSUB would also allow most of
these facilities as well.

The most peculiar thing about
FMS is the way in which default
sizes for things such as line width
in reports are set upin
LOCATE.SYS by using dummy
*file’ extensions. The same system
is also used to specify which disc
drives various files will reside on.
I found this system distinctly
confusing, it could be a disaster
area for the raw beginner!
FMS-80 is undoubtedly a
powerful package if full use is
made of EFM. It takes up some
240 Kbytes of disc space if all the
facilities are available on-line. A
simpler version (FMS-81) is also
available without EFM and a
simpler report writer. This can
then be upgraded at a later stage
once the user finds this necessary.

dBase Il from Ashton-Tate has
virtually become the de facto
standard for micro-computer data
management systems. It is a stand
alone system (i.e. no links into
other languages), although the
system will both read and write
standard CP/M files for use by *
other systems.

The user s restricted to working

with two files at once, each with -

a maximum of 32 fields, 1000
characters per record and 65,535
records per file. The user can
index the file on any field, or
group of fields (including parts of
fields) although numeric fields
must first be converted to
character strings before indexing.
When you bring a file into use
you can specify up to seven index

files associated with the main
data file and these will then all be
kept up to date when records are
added, deleted or amended.
Defining the database structure in
the first place is very straight-
forward although, like most
packages, changes are not quite
so simple once you've actually
loaded some data into the file.
Data entry (and editing) can be
done interactively or from files.
In the interactive mode entry is
via a simple form on the screen,
with full cursor control (the
WORDSTAR standard controls)
implemented. Deleting records is
also possible this way, with the
added advantage that they are not
actually lost forever until you
issue a PACK command.
Retrieval of records is similarly
simple, with the ability to search
on any field. Retrievals via an
index are faster, but it's very
useful to not have to depend on
the existence of one. The Report
writer facilities are certainly
adequate, although not
exceptional.
More complex input, editing and
report generation can be
performed by using command
files. These contain longer
sequences of the dBase command
language, with the addition of
logical structuring
(IF - THEN - ELSE type
commands). The command
language is sufficiently powerful
to allow most operations
(although it needs a certain
amount of effort to learn
properly). The most annoying
aspect of using these command
files is the need to go outside the
dBase system to create them (with
any editor) and then re-enter




on the somewhat meagre computing power of
smaller computers so that restrictions were
placed on the format of data (thus resuiting in
the Data Management Systems discussed
previously). As the system developers got bet-
ter at writing these query languages they in-
cluded more and more facilities until the Query
languages themselves became more compli-
cated than the conventional programming
languages they were intended to replace!

If this situation were not confusing enough in
itself, we then have the new generation of Data
Handling program generators to consider,
Program Generators such as “The Last One"
and “Personal Pearl” (if one ignores the more
outlandish claims for them) offer of many of the
facilities of the Data Managfement Systems.
Indeed, it is very difficult to differentiate bet-
ween these two types of package. The tight
data structures and powerful query languages
of systems such as FMS80 and dBase |l make
them better as application program
generators than as true database systems!
Suffice it to say that these program generators
can do most of the things that a Data Manage-
ment system can, they just go about it in a
rather different way. For some users they may
represent a far better investment — however,
that is a subject that we'll go into in much grea-
ter depth in a later feature. All this is fine you
may now be saying, but which of these sys-
tems is the one for me? How do | actually go
about choosing the right package from the in-
creasing range available?

One thing is for certain, going into your local
dealer with an open wallet and a closed mind
is definitely the wrong way. All you'll get will be
a lighter wallet and, perhaps, a lot of hot air!
The first thing to do is to close your mind to all
the copy writer's advertising hype about each
product. There is a lot of snobbery attached to

database systems (and | use the word generi-,

cally here to cover the whole range from File
Management Systems to a full-blown DBMS).
Many attempts are made to make each system
appear very sophisticated and impressive
(but very easy to use!).

Report Writer
First of all we have the basic specifications of
each package. Here the suppliers compete
with each other with claims about features that
the average end-user is neither interested in or
doesn't understand. Most of them appear to
have completely missed the point that the av-
erage end-user is not at all interested in files,
sets, fields, records and so on. He is only in-
terested in one thing — information

Then we come to the bit about the highly
sophisticated way in which this package
stores your previous data. While enmeshed in
the advertising campaign for a database sys-
tem it is very easy to overlook the fact that the
only reason ordinary users ever put informa-
tion into a computer in the first place is to get it
back out again! It is therefore the creation util-
ity, the data entry system and the report writers
that are the most important aspects of any

database

package you are contemplating. Whilst the
way the system manages the data in the mid-
dle of these utilities is undoubtedly important, it
is merely a means towards an end. Provided it
fulfils basic requirements (in terms of supply-
ing the correct data records at an adequate
speed) then the exact way in which it performs
this task need not concern the average user

However such a simplistic approach is not
always tenable given the rather limited com-
puting power of the average micro-computer.
There is'no doubt that some types of database
system are more suited to some applications
than others. At the same time, some applica-
tions do not really justifiy the sledgehammer
approach of the full blown DBMS when the
simpler File Management System would more
than suffice

After you have cut through the advertising
copy you may have a slightly clearer idea of
what the package claims to be able to do. Be-
fore going any further you have to try and
quantify your own requirements for the
package. What do you want to be able to do?
What computing expertise do you have_avail-
able? There are literally a thousand and one
questions you must ask yourself, and attempt
to answer truthfully. Never underestimate the
importance of this period of analysis in your
haste to get a system up and running. You will
have to live for a long time with any mistakes
you make now so the fewer you make, the
easier your life will be!

dBase to run them. If errors are
found it can take quite some time
to completely debug a ‘program’.
The manual is split into two
parts, a reference section and a
more explanatory section. Both
have been considerably improved
since [ first saw this package, but
further improvement can still be
- made. One big plus with dBase II
is the availability of useful
‘development tools’ to use with it
‘one of the advantages of being
perceived as the leader). Fox and
fiellu have the useful
formats to be generated very
simply and *‘Quickcode” allows
~ command files to be generated
- with similar speed. Ashton Tate
have also brought out “Zip”’, a
~ sereen generator package. The
. existence of such development
~ lools (at reasonable price)
- considerably enhances the value
- of dBase II as a package.

~ Allinall it isn't hard to see why

‘.i@mlliuopqpuhr.n.dm

- Ona micro-computer. With very
~ large files the performance drops
- off noticeably and you are

- restricted to just two files at

- once, but this still leaves a lot of

- applications for which it is

Management System. Although
originally developed for the
Commodore PET, versions are

containing up to 60 fields or 1024
characters. The full range of data
types are supported including
dates, together with validation
options on data entry. Storage of
numbers is unusudl, taking 1 byte
for each digit, rather than the
conventional 2 bytes for integers
etc.

Setting up a database is
reasonably straightforward,
although DMS requires that you
specify the maximum number of
records to be stored at this stage
since it uses hashing to place
records rather than the
conventional sequential file, The
user can specify a useful range of
security options to control access
to the data at entry time, but
these are not difficult to break.
Selection of records on retrieval
can be selective or the user may
simply browse through the file.
The allowable conditions for
retrieval seem a little less flexible
than some other packages
although they are perfectly
adequate for normal use. The
report writer also offers a
reasonable range of facilities and
the system supports good
mathematical capabilities. One
possible drawback is that sorts
must always be in ascending
order, an annoying restriction on
some occasions. Setting up of
search criteria and sorts is easy
enough although the conditions
specified are not easy to change
later.,

The system is very helpful to the
absolute beginner, but once you
have become more familiar with
the commands it is annoying to
still have to go through the rather
tedious processes. The
documentation is adequate but

would be much improved by the
inclusion of more real examples.
Like many packages DMS does
not explain particularly well (at
least to the raw beginner, at
whom the package is aimed) how
to design the data file structure in
the first place. Reference style
manuals are very important for
the user, but in the early days
you need a much more
generalised approach.

With it's restriction to a single
file DMS seems fairly limited
when compared to some of the
more complex and sophisticated
packages available today. With
the limited range of serious
business software for the PET
DMS is clearly very valuable in
that area, but it fares less well in
the slightly more competitive
CP/M environment. Being all
British, there is plenty of support,
including training courses
available from COMPSOFT so
the absolute beginner should
always be able to get an answer
to his questions.

MDBS III

MDBS 111 is a full CODASYL
style extended network database
system and is a most impressive
achievement on an 8 bit micro-
computer, Whether it was worth
the effort is another question!
The full system includes virtually
every facility ever likely to be
required, a full interactive query
system (QRS), language interfaces
to virtually any language
(including the ability to process
the embedded commands
interactively for debugging
systems), a database definition
utility (DDL), full transaction

logging facilities and data security
options.

The problem is the cost of all
this, over £2,000 for an entry
level system included the query
language, rising to a mind = *
blowing £3145 for all the options!
Multi-user systems are available,
at about twice the cost for 4
users.

The system offers a good range
of data types including dates (US
style only) and can manage
databases of impressive size
(probably much larger than the
average user would ever want).
The problem with the system is
it's complexity. In order to get
information out of the database
the user must know and
understand how the database is
structured in order to traverse the
various sets and relationships to
find the required data item. The
suppliers make a great point of
the fact that there is no
duplication of data within the
system (although they forget to
mention the overhead of all those
pointers!). The documentation is
impressive and very compre-
hensive although not the easiest
to understand. Given that the
subject matter is complex this is
not surprising.

MDBS is unashamedly for
programmers and this must
influence the way one thinks of

~ the system. Even so, 1 doubt the

user would get the best out of the
system without attending one of
the 3 day courses run by ISE-
Pactel on MDBS I11. If one
includes the cost of this in the
system cost the price goes up to
more than £2,500 for an entry
system and more than £3,500 for
all the bells and whistles.
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COmputeI’S a utility program for be without it
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—t ] |81 > - —— .--a-‘-‘-\ } dBASE 1] is what database management is

“all about
It's an information-handler, not a file handler.

It's interactive so that data entry is easy

=23 | { G2t N | L It can be programmed so that even untrained
personnel can accurately run even your most com-

plicated applications
It gives you full X-Y control so that input and
output are done the way you want them done,
) even on your existing torms.

It has a full English-like language of its own so
it's easy to use, with structures that make it easier
1O use x:)',hlv

Changing, extending, modifying of databases
take a few simple commands

And the documentation is o thorough that it's
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What can you dowith it?

With dBASE Il you can extend the power of
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S wwe Managernent reserved for the larger mainframes. Here's a
SANem partial list of applications that dBASE Il has been
used for

» General Ledger
* Journal of Accounts
» Accounts Receivable ,

» Accounts Payable
* Sales Tax Records @
« Payroll
Ashton:nne » Check Management and Writing

Lbet } : » Time Billing =, é
— {1 0 i * Inventory Control ~ Z
L | | * Job Costing
* Tax Computation ﬂP(J ‘QUSQ
« Document Cross Referencing
» Legal Office Accounting
» Scheduling
« Mailing Labels
» Calendar Events
If your application calls tor managing data
dBASE [l may be the answer
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4.2 Mbvtes ofﬂopp sk
storage, with 2.4 Mbyte disks

as an option. And 5 and 10 ‘
Mbyte Winchester disk drives
are scheduled for early R o
introduction.

And built into every
Sirius is an audio decoder, a
revolutionary new facility
that can play back verbal
messages and prompts to
assist non-computer
people get acquainted
with the software more quickly.
NEW 16-BIT SOFTWARE

All the big names in applications software are
on the Sirius: ACT's Pulsar for accounting, WordStar
for word processing, MicroModeller for financial
modelling and SuperCalcthe "spreadsheet” program.

7
<

The ACT octagon encapsulates our philosophy
of a single source for computing solutions.
ACT products include personal com-
puters —business systems — turnkey
minicomputers — software technology
— computer engineering — consum-
ables and bureau services. The eight
ACT companies are each leaders in
their field and are wholly owned by
Applied Computer Techniques
(Holdings) p.l.c., one of Britain's largest

= % and most successful computer
S companies.

ACT (Sirius) Limited,

FREEPOST Halesowen, West Midlands, B63 1BR.
Or call for details now on 021-501 2284

1B g the us.
thelrﬁrstchoice computer
business software develop-
ment.
COMMUNICATIONS
Available NOW are the
facilities required to com
unicate directly with othe
computers. Two independe
. RS232portsandparallela
. |EEE 488 ports are include
as standard.
. SUPPORT
ACT has a truly pr
fessional network of systems dealers, hand picke
for its knowledge of the business environment.
Further backing is available by way of a dedicate
Sirius Training Centre, run by ACT and open to all.
ACTSIRIUS 1 —THECOMPLETE 16-bit personal
computer.
)

To know more
about the 16-bit 7 Ineedto Ve,
the ACT Sirius 1 and the new
16-bit Software. \\

ACT Sirius 1 and
its exciting
range of 16-bit
software, clip
the coupon
and return

it to:

e
 Grbin

-
= 7

| may qualify for a dealership. I
Please send a %
P

g

Price excludes
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’-‘”-DOSgivesyou the onlycomplete |
setof softwaretoolsfor16-bit systems.
Now. From Microsoft. |

Systems and Applications. Now. The success of
any microcomputer system depends on the
amount of software available for it. And, the
ease of writing more. Microsoft™ MS-DOS
is the only single-user operating system
fully supported by Microsoft’s 16-bit
languages: BASIC Interpreter, BASIC
Compiler, COBOL, FORTRAN and
Pascal. Plus, the Multi-Tool™ family of
applications software. . .starting with
the Multiplan™ electronic worksheet.

More software. Soon. |IBM chose
MS-DOS as the primary OS for the
IBM® Personal Computer. Lifeboat
Associates chose MS-DOS as the 16-bit,
single-user DOS it will support. And
Microsoft will continually introduce
new applications and systems soft-
ware for MS-DOS. The implication is
clear: MS-DOS is going to be even better
supported. Fast.

Easier conversion. MS-DOS was written to make con-
version of CP/M-80® programs simple. Simpler, according
to programmers, than conversion to CP/M-86™ Again,
the implication is clear.

Better system features. MS-DOS offers features
unavailable under either CP/M-80 or CP/M-86: device
independent /O, advanced error recovery, variable length
records, and full program relocatability in order to take
MS, Multiplan, Multi-Tool, and Microsoft are trademarks of Microsoft Corporation
CP/M and CP/M-80 are registered trademarks of Digital Research. Inc

CP/M-86 s a trademark of Digital Research, Inc
IBM 15 a registered trademark of International Business Machines, Corp

advantage of the extended addressing
capabilities of the 8086 and 8088 micro-
processors. And MS-DOS’ descriptive
error messages make it a user-friendly OS.
Leadership in microsystems. Microsoft
led the industry into the 8-bit world when
we put BASIC on the first microcomputer.
Now, we're leading the industry into the
16-bit world with the first complete set of
software tools for the 8086 and 8088 micro-
processors. The MS-DOS operating system.
Languages. Utilities. And, applications software.

Planning an OEM system? Return the coupon
below for complete OEM information on MS-DOS and
Microsoft's complete set of tools for 8086 systems
Can't wait? Call our OEM Accounts Manager.

MICROSOFT

Bulbourne House, Gossoms End,
Berkhamstéd, Herts HP4 3LP

[1Send me information on MS-DOS for OEM's
[[]Send me information on applications for MS-DOS
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In Japan: ASCII Microsoft, Miyahiro Bid 2F, 3-5-15 Kitaaoyarna

Minato-Ku, Tokyo 107 Japan




Checklist
I you use the checklis! included in this fea-
lure,you should end up with a pretty sound
Idea of which packages are worth further in-
vestigation, Don't be afraid to add further
questions if they seem relevant, after all there
are as many checklists as there are problems,
s0 we cannot hope o provide a complete set
of questions. At the same time, don't be disap-
pointed if none of the packages seem to fit
Whatever happens you will probably have to
compromise on some features, or pay a lot
more for a system than s really necessary
Now is the time to get hold of the manuals,
together with a demonstration pack if possible
As a last resont, get your dealer to give you a
comprehensive demonstration of the
patkage, on realistic volumes of data. Most
packages perform well with only 20 or 30 re-
cords in, but what will happen when you enter
your 25,000 records? Never buy a package
without either a demonstration or a copy of the
manual, or you could be In for a nasty surprise
inside all that shrink-wrap! If the supplier will
not provide this sort of help before you buy
what will they do after they have your money?
So where does this exercise get you? By
now you should have been able to knock out
some packages because they are not suitable
for your application. However, there are prob-
ably still half a dozen left, any of which might
be suitable. How do you make that final all im-

CARDBOX

The user can either cancel that

portant decision? In the end it is likely to be a
personal decision, based largely upon how in-
formative you found the manuals, (the sooner
the suppliers realise just how important the
manual is the sooner we may see some really
good ones in the market!) .

One decision that you are aimost certainly
going to have to make is between one of the
many Data Management Systems and one of
the very few real Database Management Sys-
tems. This can be a tough one indeed. Uniess
you have some programming background, of
are prepared to work at it at to learn, you'll
probably find a Data Management System
easier to get to understand. DBMS are really
ilended as programmers tools rather than
system for the raw beginner. It is worth point-
ing out though that the effort will be well worth-
while in the long run, since you'll end up with a
system with far more potential. In any case
some of the Data Management Systems I've
looked at are as complicated, if not more so,
than the true DBMS!

Logical Views

If the system is going to handle several diffe-
rent types of data, (e.g. personnel records,
stock control information and accounting
data) then it will be vital to ensure that the cho-
sen system supports several logical ‘user
views' of the data. This will tend to dictate a
DBMS approach although if your needs are

particularly usetul tor textual

database

not to complex, a Data Management System
will probably be able to cope. Supporting dif-
ferent ‘user views’ usually means that you have
considerable freedom over how the informa-
tion is stored by the computer. This freedom is
usually only available via the true DBMS, most
of the Data Management (and File Manage-
ment) systems tend to take the view that the or-
ganisation of information in the files should be
detetmined by your basic retrieval require-
ments, rather than by the natural relationships
between the various data items

One final point, is your application going to
be done with the built in Query Languages/
Report Writer of the system (a ‘stand-alone
application) or will you want to write programs
in a conventional language? If the latter is the
case then you'll aimost certainly need a true
DBMS. Very few of the Data Management Sys-
tems will link directly into a host language, al-
though most will create files that can later be
read and processed by other programs

Never underestimate the amount of effort
that is going to be required to learn one of
these '‘powerful, English like data manipulation
languages’. They are just as complicated as
any other computer language, and you may
find it a lot easier to work in a language with
which you are already familiar

To summarise therefore, a successful im-
plementation of a database system on a micro-
computer depends on two things. Firstly, you

are provided to handle date

It is all too easy to disregard
CARDBOX as a trivial data
handling package because of it's
rather gaudy packaging and

heavy use of index card images to

| made the same mistake,

The documentation for this
package is superb, both in
content and presentation, Apart
from a good tutorial manual
there is a separate reference
guide. This contains a wealth of
useful information, particularly
on the exact format of the files,
making it very easy to access the
files from other programs. With
both a contents list and a very
good index it's particularly easy
to find what you're looking for.
Defining one initial data format
iis straightforward, relying
heavily on a few simple menus
and commands. A single data file
is used, with up to 26 fields, 1404
characters per record and 65,500
records per file. Indexing is the
real forte of CARDBOX. Each
individual word in the field may
be indexed with some clever
handling of hyphenated words so
that they are indexed both as
individual words and as a single
collapsed word (without a
hyphen).

Retrieval is interesting in that
searches are done one by one
and, if indexed, the system
rapidly responds with the number
of records that fit the conditions.

store and display the information.

condition or go on to refine the
search criteria even more tightly.
This is very useful to ensure that
you end up with the right number
of records for examination rather
than hundreds (if the criteria are
wide) or none at all! Retrievals
can also be carried out on non
indexed words, but these take
longer. Basic report facilities are
available, together with the ability
to dump the current screen 10 the
printer.

Most impressive of all is the
acceptance of the fact that,
sooner or later, you data file may
become corrupted. CARDBOX
includes utilities, and very clear
instructions about how 10
determine what damage has
occurred, and how best to
retrieve the situation. Sod's law
dictates that you data file will
always crash just before you take
a fresh backup copy, so this
facility is very reassuring. At least
the originators are realistic
enough to accept the reality of
life on floppy disc systems! To
get the best out of the package *
you probably need a terminal
with highlighting facilities since
these are used quite widely, If
your data falls inside the
restrictions of a single file with 26
fields CARDBOX is well worth
looking at in greater detail, It's
ability to search for occurrences
of words (or groups of characters
with ‘wild cards') makes it

information retrieval systems.

SILICON OFFICE

This package is interesting
because it combines a data
management facility with a word
processing capability. It's not
cHeap but there aren’t that many
systems available for the PET
computers (all the other packages
looked at run under CP/M).
Setting up a new database seems
slower than on some systems, and
it can be very time consuming to
change the structure onge data
has been entered (although this is
a process that appears to be
universally difficult on all these
syStems!). Each record may
contain up to 252 characters with
78 characters maximum in one
field. One field must be
designated as the primary key and
this must be character, not
numeric, and at least 10
characters long although only the
first 10 characters are used.

Index files can be created (via a
short command program) to
index on other ficlds but these
index files are not automatically
updated, a great disadvantage.
Searching can only be performed -
on a complete key and if no exact
match is found then the system
will at least repond with the
record that most closely matches
the specified criteria. There is no
date data type, although facilities

information with reasonable ease.
The program resides completely
in memory, thus freeing both disc
drives for use. However the user
can only have 6 data files (3 on
each disc) which seems an
unusual restriction. The Report
writer seems reasonable, although
you have to be able to use the
word processing side of the
package 1o get the best out of it.
This is probably not a problem if
you purchase SILICON OFFICE
as a complete package for
business use, and thus use the
word processing side just as
much!

The documentation is again good,
with both training a reference
material provided. SILICON
OFFICE is an interesting
departure from the normal style
of data management systems. The
integration of word processing is
fairly rare, although it is
probably indicative of the way
systems are going in the next few
years. Whether it is worth paying
for the privilege, rather than
buying two separate packages
which may be less compatible, is
a matter for the individual user.

CONDOR

CONDOR (distributed in the UK
by MOM Systems) is a relative
newcomer in the UK market,
although I understand it has been
available in the USA for some
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PRODUCT RECORD
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COST:
PART NUMBER
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P allow information from
more than one file to be merged. An invoice file, for
example, may contain links to both the Cs
file and the Product file. This permits far more use-

ful reports to be generated, and in fact mimics
many of the kind of p d which

R )

Figure 2: All databases work with files. A file is a
collection of records — all of the same type. Exam-
ples of files shown here are: Personnel (one record
for each employee), Customers, and the Catalogue
or Product Range (one record per product).
Databases permit you to retrieve any record
from within a file, or produce reports from the
whole file. These reports may simply be totals ac-
cumulated over the whole file (e.g. the total credit
value of our customers), or selective — how many
employees live in London, for example.

revolve.

the claims for this system or that. Inthe end it is
the solution that matters and nothing eise. How
you get there becomes irrelevant provided the
chosen path meets the basic performance
critena

must be able to analyse the problem suffi-
ciently accurately to be able to decide exactly
what hardware and software is needed to pro-
vide the solution. Secondly, you must choose a
suitable software package and the correct
hardware to run it one. Don't be misled by all

years. It is a relational data

JOIN operation results in a new

management system and uses the* ~“database being created. If you

conventional relational
terminology throughout the :
manual (i.c. Joins, Project etc.).
Each database file can contain up
to 32,767 records, each of up to
1023 characters in total, covering
up to 127 fields. A full range of
data types are available including
date (US format only). Storage of
numeric data is interesting since
only integers are used, with a
fixed 2 decimal places to make
them look like real numbers. This
means that arithmetic is always
accurate to the last decimal place,
even for numbers up to 21
million plus. Defining the
database is performed in a fairly
typical manner with great
emphasis placed on the screen
based format file.

- Entering data is easy, either from
the screen or from other database
files. When entering from the
screen a full range of data
validation options can be used to
ensure that only valid records are
generated. At the same time the

B system will allow a transaction

~ log to be created to keep a record
of all database updates. A range
of different screen formats can be
stored in the Data dictionary and
used at different times.
Retrieving records is done using
conventional relational commands
such as SELECT although (as is
the case with dBase II but not

-MicroRAPPORT) the relational

wish to JOIN data from more
than two files then you have to
do a further JOIN with the new
database, This can result in a
proliferation of temporary
database files cluttering up your
discs.

The report writer is fairly
comprehensive and allows a full
range of formatted reports to be
created, including totals and sub-
totals etc.

As well as operating in an
interactive mode, CONDOR can
utilise batch command procedures
to enable more complex
sequences of commands to be
executed, including calls to
programs written in other
languages.

Three versions of CONDOR are
available, offering a simple single
file system (level 1), mulfi file
capabilities including JOIN
operations (level 2) and full
indexing capabilities for large
files (level 3). CONDOR has
many similarities with dBase 11
and thus enters a very competitive
section of the marketplace.
Without the multi-indexing
facilities offered by the latter
package it must be progressively
slower on large databases.
However, it does offer some
interesting facilities not available
with dBase 11 and must therefore
be seriously considered for many
applications.
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MicroRAPPORT-2

MicroRAPPORT-2 from the UK
software house Logica, is
somewhat different to typical

micro-computer database systems.

As a derivative of a mainframe
relational database package it is
technically closer to the theorists

DBMS than most other packages.

The new release is considerably

faster than the older version and
copes with much larger databases.
Defining your database is
relatively simple, although it may
appear difficult the first time. A
database may contain up to 16
‘files’ and up to 150 separate data
fields. With up to 32,000 records
in each file a database can stretch
to more than 30 Mbytes total
size. All of these files are
accessible simultaneously if
required, there is no need to
switch between them.

Data entry is only via a baich
loader utility at present, although
a screen based data entry package
is soon to be launched. Retrieval
is either by means of the IQL
system (Interactive Query
Language) or through a
FORTRAN program (Microsoft
FORTRAN 80). The latter is
much faster in operation, but a-
lot less convenient for typical ad
hoc enquiries. The IQL system
only allows restricted
mathematical operations and the
report generation facilities are
slightly limited. It does include

quite a powerful macro tacility,
allowing complex sequences of
commands to be executed with a
single word.

The searching facilities are
reasonably comprehensive and
this system comes closer to the
true relational database
management system than most.
The real forte of
MicroRAPPORT is it's ability to
handle very large databases
comprising several separate data
files without the loss of
performance that accompanies
most other packages. At it's best
on large hard disc systems it can
retrieve individual records with
only one disc access when
retrieving on the primary key
fields. Up to 32 indices may be
created using combinations of
fields to maintain very high
performance even when searching
on other fields. All of these index
files are maintained automatically
once defined, a definite plus
point compared with some
systems.

Once defined the database may
be restructured in many ways.
Being closer to a true DBMS
MicroRAPPORT maintains a
high degree of data independence
and thus many changes have
little effect upon the database.
Restructuring is a complicated
area however, and not easy for
the beginner, although for the
expert it offers great potential for
tuning the system for optimum
performance.




‘ database|

Multi Indexed

This is the “Plain Vanilla" of the database
world, and the one most commonly found on
micro-computers. This is hardly surprising
since it is fairly easy to implement and works
reasonably well on the smaller sized
databases typically found on micros (espe-
cially those with only floppy disk systems)

The multi indexed database stores the infor-
mation as fixed length records in a large ran-
dom access file. The order in which records
are stored is determined by the value of the
primary key, although this may be unimpor-
lant. The user then creates indices based on
the values of other fields (including, in some
packages on parts of fields and combinations

of fields). This allows all records containing a

Topes oF DatubdSE.

Experts will undoubtedly
argue about it but, in general
terms, Databases come in

three basic flavours. Not

surprisingly, although each
may offer the same basic
facilities, there are certain
applications for which eachis
best suited.

TOWN INDEX CUSTOMER FILE
NAME | ADRESS [pRopUCT
S vV byL Zisdseiad b 14
- I':)} / vy Vs L‘C, és’

In a Multi-Index database, a number of indecescan  Birmingham, the Town Index would be consulted

be created to point to records in the main file. For
example, to find the name of all customers in

certain value for that field to be selected very
simply. For example, in a mailing list the com-
pany name could be the primary key. An index
could be created on the Town' field, allowing
all those companies in Bristol to be selected
without having to examine every record in turn

Points to watch with this type of database
are the number and size of records that can be
stored and the number and specification of in-
dices that can be created. It is very important
to ensure that all the indices are updated au-.
tomatically by the system itself when records
are deleted or amended

The multi-indexd type of database is well
suited to the single file type of problem. Typical
applications are Mailing Lists, Personnel
Records and so on. These applications are
usually fairly straight-forward to define initially
and rarely require complex report generation
Whiist some of the database packages aliow
access to multiple files you should be careful
that sufficient power is availabe from the pac-
kage to cope with the complexities of several
files, particuarly the automatic maintenance of
the various index files

Hierarchical and Network

These are the classical database structures,
developed over many years on mainframe
computers. Hierarchical databases are rarely
found these days due to problems encoun-
tered in their operation. These databases look
like family trees with the most important re-
cords at the top and successive layers of sub-
ordinate records below. While you only ask
certain questions these databases work well
For example, it is relatively simple to find out
which parts are used to make each product
The problems arise when we turn the question
round and want to know which products con
tain a certain art, Suddenly we have to

which would point to a number of records, This is
much faster than searching through the whole file,

It was to get round such problems as these
that the 1971 report of the Conference of Data
Systems Languages came up with the
CODASYL standards. These represented a
major advance on previous systems by allow-
ing the relationships between different data
items to be defined more exactly. This was
achieved without duplicating the information
(which would have been very wasteful of stor-
age space) by including many pointers to re-
latet! items of data. Unfortunately, all these
pointers take up a lot of space themselves, but
without them we are not much better off (in
terms of being able to get at individual data
items) than before. What is more, to be able to
use the database efficiently the user must both
know and understand the various relation-

L

A Hierarchical, or Network database depends on
setting up a hierarchy or family tree of information
~ such as a list of products and possible suppliers
shown here. The computer maintains all the links

ships that have been defiined between the
data ilems

Network style databases are well capable of
handling impressive volumes of data. How-
ever, they are not by any means easy to use
and it can be very difficult for the novice to un-
derstand the rather complex structures and re-
lationships. Without such knowledge it can

examine every branch down to the lowest
level,
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database

prove very difficult to use the databse system
to it's full benefit. If you are sufficiently experi-
enced and the application is relatively static
(i.e the requirements, particularly for retrievals
is unlikely to change over a period of time) then
these systems will serve you well. However,
the structure of the database and the relation-

ships between data items, once defined, can
be difficult to alter.

logical relationship exists, without having to
specify that relationship in advance. This
means it is the data manipulation language
rather than the storage structure that deter-
mines whether a database is truly relational

The full relational database (or at least the best
of those available) offers you the most flexible
means of storing and controlling your data. It
should be possible to extract virtually any

meaningful subset of the information in a rela-

tively simple manner. This makes it particularly
suited for databases used for “what if" type en-
quiries — such as sales and marketing informa-
tion and those where the type of enquiries are
hard to predict in advance. This ultimate flexi-
bility is often only achieved at a price, that of |
program size, storage efficiency and perfor-

mance. Itis up to you to determine if that price
is worth paying

Relational databases

"PERSONS " FILE
NAME

Snunih
Jones

‘DIVISWN’ FILE

SALARY  DIvISION

9000 Besearch
5500 Sales

DIVISION MANAGER LOCATION |

Reseanvch Snwuth

Londen

e

e

I S ——————
A relational database permits links between files, s angd originators seem to imply. The
bt those links are mplicif not explicit asfa a Net- “English Like’® and average BASIC progrart
In this example, hidden pointers between the “us‘r wmmmumpma
oot o e e o e opereetio®e | | Friondly’”’ —TWO  GolAL usershouidbe o1
name ol provides
a link for each record. ‘dvorns‘“g p““ a"‘ “m‘ ’h'uonAll; mw hide the
is is another
Perhaps in response to the shortcomings of thatamq“:n a th‘ng. mﬂ Wlﬂ?f
the CODASYL style of database came the Re- don’t me ST m "ayn:u m;:““ il
lational systems. Developed in the 1970's by innocent phrases -
Edgar Codd (of IBM) these are the trendy, rad- m‘ﬂ that should penefit out of the %
ical databases. Codd formalised a process put you on your guard, these  To give you an idea “English
that has been used for centuries, that of two take some beating! that innocent phrase thees
tat?ularising data to make it more understand- Whoever dreamed them up in %%m.%ﬂi
The true relational database is a highly m&:mu and didn't WORKING AS S%A:n@
theoretical construct and involved creation of speak English! You'll find AND EARNING £1
a whole new school of mathematics to de- them liberally MORE? usT
scribe it! Although the basic idea is very sim- throughout the brochure, PRINT ME A SORTEDALL
ple and very easy to understand, the concept ling the power and ease  OF THE NAMES g;tsTOL
has proven virtually impossible to implement in of use of the System, the CUSTOMERS IN
practice, even on mainframe computers Query language or Report AND LEEDS.
There are many micro data systems adver- writer. Beware! Both of thﬂ. valid
tised as relational but very few even approach i would be | asa
the theorists ideal. However, some do come A such as: command by at least one
close enough for the average micro-computer DISPLAY REFNO, mainframe system ‘ol
user. COMPANY (INTELLECT—Artefic i)
The relational database usually stores the WHERE BALANCE 0 Intelligence Corporation e
information as a series of two dimensional may seem detightfully English  Moving on to the subject
tables with rows (equivalent to records) and jike o the programme butis  “User friendliness” is worth
columns (fields). If you thought that advertis- not necessarily o to the pointing out that this phrase
ing hype was a problem before, when it comes computing novice. As 500N @8 ghould be ignored wherever
to relational databases the copy writers run get on to more complex * appears! At some points,
riot! Many old products, and new ones that are Y.:"qm for example to some systems (without
not even close to relational, have been dres- m-m with sub- naming any names) are about
sed up with buzz words and relational ter- fotals and o on, \ife gets as user friendly as a m
minology to become full blown relational h tougher indeed. The bear with a hangover! or
databases overnight, so read their prose with is frequently obscure editor! o et
a pinch of salt! syntax 1o fail an 'O*level in mmmohmaymn
Without attempting to get too deep into the ‘Engihhm ug Language! The more  will actually lose your data,
theory, the relational database provides a “powerful” the language can sometimes take all
number of data manipulation commands that pecomes, the 1ess “English afternoon to undo what
work on the tabular data. These commands re- jike" it usually tums out to be. managed to achieve over rod
late data stored in different tables by the val- With the predominance of coffee break! Beware aiso
ues stored in the various data fields them- ustructured” dreaded “Menu driven
selves rather than by a plethora of externally tr pmolllm'm approaches system. These are great
defined points. Consequently it should be pos- in most of these the first few days whilst
sible to relate any data items between which a found you find Jead you gently through
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*; COMPSOFT'S
" DMS

| The ultimate in
Data Management Systems
for Microcomputers

Compsoft's DMS is everything you ever dreamed possible in computer software. Fast, efficient
and reliable, DMS is the only complete integrated system for information management.

DMS needs no programiming. Working in conversational English, this ingenious program is
designed for Management, Clerical and Secretarial staff to use. You simply create your record
layout, then DMS stores the records. It sorts and searches on multiple criteria, calculates, writes
letters, and prints lists, reports and self-adhesive labels. As an extra bonus information from the
records can be automatically merged with standard letters written by DMS itself or Wordstar.
You can extend your record keeping into a complete selective mailing service.

You can find out more about DMS from our brochures. We also have technical specifications and
free guides to DMS dealing with Personnel, Client, Student, Stock or Library, Subscription, Club,
Medical, Policy or Property Record, Job Costing, etc., etc.

DMS is available for most micro computers using the CP/M, MP/M, MSDOS or Commodore
operating systems with hard or floppy disks. Every version contains the DMS letter writer as
standard and costs £400 or less.

THE COMPSOFT HEADQUARTERS AND TRAINING CENTRE, HALLAMS COURT
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The 6" from Commodore.

This is the new Commodore 64 Personal
Computer.

It costs £299. Not bad for a brilliant piece
of technology with a 64K memory.

But then, it’s a Commodore.

And as one of the world’s leading high-
performance micro-computer companies, we're
notexactly unknown when it comes to outstanding
achievements.

The Commodore 64’s nearest rival - if that’s
the word - costs over half as much again.

Here is the specification, a comparison with
the Apple II, and a coupon.

The rest is up to you.

1. A total memory capacity of 64K; 38K
directly available to BASIC. When not using BASIC
a full 54K is available for machine code programs.

2. Interface adaptors will allow the use of a

complete range of hardware peripherals including
disk units, plotter, dot matrix and daisy wheel
printers, Prestel communications, networking and
much, much more.

3. A complete range of business software
including word processing, information handling
financial modelling accounting and many more
specific application packages will be available.

4. Other computer languages such as LOGO,
UCSD.PASCAL, COMAL and ASSEMBLER are
being developed. Existing VIC and 40 column PET
BASIC programs can be easily converted.

5. The powerful sound chip gives 3 totally
independent voices each with a range of 9 octaves.
User control over music envelope, pitch and
pulse shapes provides the ability to make your
Commodore 64 sound like a variety of musical
instruments, solo or in harmony.

6. 62 predefined graphic characters plus
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full alpha numerics with upper and lower case
letters, all available directly from the keyboard

and displayable in normal or reverse video in any
of 16 colours.

7. 40 column by 25 lines colour display.
In high resolution graphics mode, a bit mapped
screen gives 320 x 200 individually addressable
pixels.

8. The dedicated video chip allows the use
of high resolution multi-coloured “Sprites”
(moveable object blocks). Sprites can be moved
pixel by pixel, independently of anything else on
the screen.

9. Sprites can also be set up in 8 “layers”
giving full 3 dimensional effects with, if required,
automatic collision detection between sprites and
any other screen object.

10. Machine bus port will accept ROM
cartridges for many applications, including

business, educational, home and leisure software.

11. A second processor option using the Z80
gives the Commodore 64 the ability to support
CP/M?

HOW COMMODORE PIPS APPLE.

FEATURES - COMMODORE APPLE I1+
Base Price £299* £499*
ADVANCED FEATURES

Built-in user memory 64K 48K
Programmable YES YES

Real typewriter keyboard YES (66 keys) YES (52 keys
Graphics characters

(from keyboard) YES NO
Upper & lower case letters YES NO**
Function keys YES NO
Maximum 5%” floppy 170K.B. to

disk capacity per drive 1 M.B. 143 K.B.
AUDIO FEATURES B
Sound Generator YES YES
Music Synthesizer YES NO
Hi-Fi Output YES NO
VIDEO OUTPUT
Monitor Output YES YES
TV. Output YES EXTRA
INPUT/OUTPUT FEATURES -
Cassette Port YES YES
Intelligent Peripherals YES YES
Serial Peripheral Bus YES NO

ADDITIONAL SOFTWARE FEATURES

Cp/M* Option

(over 1000 packages]  YES YES
External ROM cartridge
slot YES NO

*EXC. VAT -DETAILS CORRECT AT TIME OF GOING TO PRESS
**UPPER ONLY

CP/M" IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC

C: commodore

For more information on the powerful new
Commodore 64, and the address of your nearest
Commodore dealer, telephone or write to us at:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire SL1 4BG.

Telephone: Slough (0753) 79292.

NAME
POSITION
COMPANY
ADDRESS

== EE——————



TIs Home Computer.

When you choose a Tl Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

A computer that lets you play,
invent, discover... that lets your
imagination soar.

What makes this possible is our
wide range of software. You'll find

subjects as simple as “Early Reading”

and as complex as “TMS 9900
Assembler Editor” Many of our
programs are packaged in our
unique Solid State Software™
Command Modules. Some have
sound. Others have superb colour
graphics. Simply plug them in
and begin.

When you want to learn to

program for yourself, the T1 99/4A
is ready too. TI BASIC is built in.
The programming manual is easy to
understand, easy to follow every
step of the way. You will be amazed

WHAT THE PROFESSIONALS LOOK
FOR IN A HOME COMPUTER
Feature Texas Instruments T199/4A

Microprocessor I'™MS 9900 16 BIT

Graphics 16 colour, high resolutior
[T-BASIC (builean), extended
BASIC, UCSD-PASCAL,
TT-LOGO, Assembler

Languages

Memory 16K RAM standard - expandabl
to max ROM/RAM of 110K

Keyboard Full size, standard typewriter

Software IO programs to choose fron
worldwide

Solid State Yes

dpee ch( :['.1"1]”‘,

Unbeatable value.Unrivalled software.

to discover how much fun pro-
gramming can be.

And when you're ready to
expand your system, we’re ready
too. Our unique Peripheral Expan-
sion System can house up to seven
peripherals without extra cables or
clutter. There is even a speech
synthesiser that gives your computer
a voice.

Sound impressive? Try the T1
Home Computer for yourself
at your nearest dealer. At
around £200 you'll look no
further.

TEXAas
INSTRUMENTS




THE ULTIMATE IN COMPUTER
SOFTWARE EXCELLENCE ONLY
AMAZING LINE-UP OF FEATURES INCLUDE
LOADS IN 1.75K
MORE POWERFUL THAN MOST
PROGRAMS THAT NEED 16K TO RUN IN
LOADS IN ONLY 50 Secs.
MORE ADVANCED FEATURES THAN

MOST £250 + PROGRAMS

PROFESSIONALLY WRITTEN TOBE A
WORLD STANDARD
WORKS IN ANY MEMORY SIZE, ANALYSE
AND CONSTANT, ABILITY TO LIST UP TO
20 FIELDS PER SCREEN,
ALPHANUMERICAL SORT,PRINT OUT,

USER FRIENDLY

witH PIMS You HAVE MORE

CAPABILITY THAN MOST £1000 +
COMPUTERS

WRITTEN WITH SMALL TO MEDIUM SIZED
BUSINESSES IN MIND

PIMS THE STANDARD OTHERS TRY
TO REACH
RELEASED SOON ON DISK, RRP £20.99

AVAILABLE AT THE BETTER COMPUTER
DISTRIBUTORS OR MAIL ORDER FROM: -~

CASS CONCERNS LTD.
Maxet House, Liverpool Road, Luton, Beds

DA TABASE EiS

ENHANCING PET BASIC SERIES

FREE — 4K Byte B ROM altered to point to the 9 or A sockel
(specify which required)
FREE — Software necessary to run an enchanced BASIC
FREE - Information on adding new keywords
FREE - Software for add-on keywords
HEX. BINARY. REVERSE, UC, LC (upper and
lower case characters) and BEEP
Purchase our 4K ROM'n RAM emulator and the free offers
above (worth over £15) can be yours
The unit acts like ROM until a switch connects it into RAM
You can write, erase or change bytes while in this mode
then switchback into ROM mode to test and debug the
software. Priced £30 (add £5 for battery back up)
Also available (some featured in the series and supplied to
the authors)
E CHIP covertor board £6.50
EXTRAMON/E CHIP to fit board above £6.50
Eprom programmers — programs the Eprom (2516
2532) used in the PET £35
RESET/RESTORE button
the press of a button £8
Please add £1 p.p plus VAT @ 15%

recover from crashes at

QWERTY COMPUTER SERVICES,
20 Worcester Road, Newton Hall, Durham.
Tel: (0385) 67045

MDBS Il

DATA BASE MANAGEMENT SYSTEM

PUTS SMALL
COMPUTERS
INA

BIGGER
LEAGUE

MDBS Il is the data base management system
which, when it comes to applications software
development, puts your mini or micro into the
mainframe league. At a micro price!

For around £2,000-£5,000 for a typical CP/M*
based system, you could double the productivity of
your application programmers. And benefit fromal/
the features of full-scale, mainframe database
systems costing ten times as much. The power,
flexibility and facilities of MDBS have already made
it one of the world's most widely installed systems
and the combined experience of ISE and PACTEL
will ensure that new users enjoy ‘first division’
training and support.

To find out more, or to attend one of our regular
12 day seminars, call ISE-PACTEL on 01-828 7744
and talk to Colin Turney. Or complete and return
the coupon to: ISE-PACTEL, Rochester House, 33
Greycoat Street, LONDON SW1P 2QF.

*CP/M is the trademark of Digital Research Int

Please send me details of MDBS I/
Name

Pasition

Company

Address

Telephone No.

Post to ISE-PACTEL, Rochester House,
33 Greycoat Street, London SW1P 2QF.
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Basic puamete; of the system

How many files can you access at one
time, or from one program?

How many individual records can each
file contain?

Must all records be the same size?

How many fields can each record
contain?

Is the maximum size of one field
sufficient for your largest data item?

What types of field are supported (e.g.
Character, integer, real (floating point
number), date (in a suitable format!)
etc.)?

Does the system support mathematical
operations on field values (i.e. can you
define one field to be the sum of two

others, or can you add 10% to the value

stored in the price field?

Is the total file size sufficient (i.e. size of
each record*number of records+any
additional space required)? Remember
that CP/M can only support files of less
than 8Mbytes. -

If the total file size exceeds the storage
capacity of your discs, can the file(s) be
spread over several discs? -

What will performance be like with the
volumes of data you intend to store?
Remember to allow for the inevitable
growth.

Data Entry

How easy is it to define the database
structure in the first place?

Does the system allow screen formats to
be created?

Are full cursor controls supported?

Is the data validated (i.e. characters in
numeric fields etc.)?

Can the input be taken from a pre-
existing file?

Is the format of such a file compatible
with your existing programs, word-
processor etc.?

Can you add records to a file, or must
the total number of records be
specified at database creation time?

It is virtually impossible to specify
a list of points which will allow you
to determine exactly which
database system most closely
matches your needs. Instead this
list aims only to remind you of the,
various points which you should
investigate when evaluating any
package.

Flexibility

How easy is it to add or delete a field
from a file once the file has been
defined and data entered?

Will the Query Language/Report Writer
satisfy all your requirements or will you

have to write application programs in a

conventional programming language to

support certain tasks?

Does the system support an adequately
powerful interface to a suitable

language?

Will the system support all your future
(predicted) needs!

Can the system be accessed by multi-
user systems (e.g. MP/M or CP/NET)?
Does this affect security? Can two users
attempt to update the same record
simultaneously?

Support
Is the supplier represented in the UK?

Do they provide training courses, or a
telephone support service?

Do they provide software upgrades and
bug-fixes?

Are new versions being developed? Will
your existing data files be compatible?

Can you buy the manuals, or a demo
package before committing to the full
thing?

Costs

How much does the package cost?

Does that include Query language,
Report writer, any other ‘optional’
faciliities?

Remember that if you have to write
programs in a conventional
programming language you will
probably have to purchase the
compiler/interpreter as well. Will the
package run on your present micro-
computer? Is the amount of disc space
available adequate for current purposes,
and for future expansion?

Data Retrieval

What restrictions are there on selecting
subsets of the information for retrieval?

How many conditions can be defined to
select records on one pass?

Does the system examine every record
or are indices used to select subsets?

'

How easy is it to create an index?

How many fields can be indexed? Can
an index contain more than one field, or
parts of a field?

Are indices automatically updated by
the system?

Can the system support duplicate values
in an index or must they all be unique?

What “‘housekeeping’ activities are
related with the use of several indices?

What options are available to display the
data?

Can reports be sent to the terminal,
printer and to a disc file? Are disc files
compatible with your word-processor or
mailing liist package?

Can sub-totals, totals and counts be
provided in reports?

Are reports paginated, with headings
.etc?

Can records be sorted prior to output?
On how many fields, ascending and
descending order?

Ease of use
Do you understand the system?

Does the system allow you to do
everything you want to or is it
restrictive? Are you going to use all
those extra facilities or not?

Is the documentation useful, or a mess?
Are on-line Help facilities available?

Are program generators or screen
building utilities available for the system,
either from the suppliers or from other
software houses?

Security
How easy is it to erase information by
mistake?

How difficult is it to recover if you do?

Does the system allow “logging" of
input to another file or to the printer?

Does the system allow files and fields to
be password protected, or encrypted?

How difficult is it to make a copy of all
the database for security purposes?
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CODASYL—A style of
database defined by the
standards laid down by the
Conference of Data Systems
Languages (1971 report)

Data Dictionary—A store of
information (used by the
computer) which describes the
format of your information (e.g.
field names, types, validation
information, headings etc.)

Data Entry—The process of
getting your information from
that heap on the floor onto that
floppy disc!

Field—One item of data in a
record (e.g. Company name,
address, etc.)

File—A collection of records of
the same type

Index—A collection of pointers
to the main data records that
provide the computer with a
‘short cut’ to records con-
taining the specified value fora
given field (or fields)

Join—A trendy term associated
with relational database
meaning to combine informa-
tion from two files to make a
third. This third file may not

As soon as you start looking at database systems you
will come up against a large number of specialist
terms. While you don’t have to use them yourself, it
will help if you at least know what they mean!

exist in reality, simply being
created record by record, but
many micro-computer
database systems actually
create the third file on disc

Key—A field that may be used
to select records from the
overall database. The more
keyed fields in your files, the
more ways you will have to
select subsets of the
information

Network—A style of database
in which the various relations
between data items are
maintained by pointers bet-
ween the individual records

Primary Key—The key which
uniquely defines the record
and which determines the way
records are stored on the disc.
The primary key of a record
must be unique, whereas a
simple key need not be

Project—Another relational
term, meaning to take a subset
of the fields from a database

file

Query Language—An inter-
active system which allows the
user to interrogate ~ (amd
sometimes update) the data
without having to write a
conventional computer pro-
gram. With many Data
Management Systems, this is
the only way to interrogate the
database

Record—A collection of fields
which all relate to a single item
(e.g. one person, one company
etc.)

Relational—Most recent style
of database in which the data
manipulation commands relate
records in different parts of the
database on the basis of the
data values themselves rather
than by explicit pointers

Report Writer—A vital item in
any database system. It allows
the user to extract records
from the database and present
them in tabular reports,
perhaps with headings, totals,
sub-totals etc.

Select—Another relational
term, meaning to extract a
subset of the total records in a
file

Set—A CODASYL style
database term. A set of records
is essentially a subset of
records in a file that all refer to
the same type of data. A set
usually has an owner record
and a number of members

Transaction logging—A pro-
cess whereby updates to the
records in a file are copied to
another computer file or the
printer (as well as to the
database file), thereby creating
an audit trail

User view—One individual
users perception of the
structure of the database,
which may be very different to
the actual structure

Validation—Associated  with
data entry, a means of ensuring
that you cannot enter 'ABC'
into a numeric field! Validation
may go further to restrict the
values stored in some fields to
lie within a certain range (e.g.
1-99) or be on a specified list of
values (e.g. Male/Female) and
so on

Flexible Relational Database System

~ CONDOR

from M.O.M. (Systems)

For Business People Who Use English

User Friendly
Advanced
Screen Formats
Processing

Compatible

Flexible

Business English commands like ENTER, LIST, DISPLAY, SORT, COMPUTE etc.
Uses relational commands like:- COMBINE, PROJECT, & JOIN to connect two or more datasets

Create your own screen formats rapidly

Calculations of totals, subtotals on many keys.
Sorting and selection on one or more keys

For use on any Z80 based Micro operating under CPM 2.2 eg: SUPERBRAIN, CROMEMCO,

NORTH STAR, TRS etc. or A.C.T. SIRIUS (INTEL 8088)

For use by Doctors, Dentists, QS, Estate Agents, Lawyers, Librarians, Engineers, etc, etc. Requires

no special programming knowledge to implement systems

CONDOR is a product of Condor Computer Systems Inc. It is now available in the U.K. after extensive testing by MOM.

For prices and consultancy call or write to the main U.K. Distributor:-

M.O.M. Systems Ltd.

40/41 Windmill Street, Gravesend, Kent DA12 1BA (0474) 57746. (Dealer enquiries also welcome)
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MICRO COMPUTERS

ATARI 5 Nett \zl.AJ. ;o'olgg COMMODORE VIC20 Nett  V.AT.  Torl
A400 16K RAM Computer (without monuals)  173.90  26.09 199, %
AM400 16K RAM Computer (with manuals) 21652 32.48 249.00 o Loomxityr SR A e = =
AMB00 16K RAM Computer (with manuais) 43391 65.09 499.00 : :
A0 Coaeie 4347 652 4999 VIC Printer 200.00 30.00 230.00
1 " . 26000 39.00 29900 VIC Single Disk Drive 34445 5155 396.00
810 = DiskDive 99 VIC 3K RAM Cortrid 2604 391 2995
CX853 16K RAM Expansion 5652 848  65.00 VIC BK RAM Commge 3900 586 4495
°°"'p‘5’|"°m352"mm, - Ep—on 77.39 11.61  89.00 VIC 16K RAM Carfridge 6517 978  74.95
Alari CX 404 Word Processor  (Disk) 86.94 1305 99.99 x:g gruwaénme‘:sdmfigﬂ;gsge gggg 5 gg g: gg
Atari Visicale Disk) 103.47 1553 129.00 sty losa b
ey g S Rt en vy oo (Disk) 2170 325 2495
S e {0 : ' Simpii-Calc (Cass) 17.35 260 19.95
Cavens of Mars (Disk) 2607 392 29.99 o Cual o N2 e
Centipede (ROM) 26.07 3.92 29.99 ile (Disk) :
Star Roiders R 2607 3.92 29.99 VIC Writer (Disk) 21.70 3.25 24 95
b R : : : Cass 1735 260 1995
Music Compaoser (ROM) 26.07 3.92 2999 Entertainment Software (Cass) :
Missile Command (ROM) 26.07 392 2999 Rat Race (ROM) 17.35 2.60 19.95
Pac Man (ROM) 2607 392 2999 Gorf (Cass) 21.70 325 24.95
Adventures 110 12 (Cass) 14.34 2.16 16.50 Jelly Monsters (ROM) 17.35 2 60 19.95
Adventure Tri Packs (Disk) 2400 360 2760 Sargon 2 Chess (ROM) 21,70 325 2495
Arcade Baseball (Cass) 17.82 268  20.50 Rabbit Chase
i Gm,, A% I8 R
emple o i '(Cass ) ‘ - . : Cass; 6. 92 7.00
Star Warior (Cass & Disk) 2400 360 27.60 D—— o S oRe | e
Apple Panic (Disk) 1782 268  20.50 Cosmiads (Cass) 608 092 7.00
Goomeigow a4 i 23 i R
21 the Princess i X 3 1 12.7 4
Jow Breoker (Cass & Disk) 17.82 268  20.50 AR EpONON Ot 85.2 L
Eastern Front (Cass & Disk) -19.56 294 22.50
B.B.C. MICROCOMPUTER _ TEXAS TI99/4A
g% e ;gz e i :m':gg::g: T199/4A — 16K RAM 173.04 2596 ‘99‘88
Madel B i thesiser 8260 12.40 95
BBC Disk Drive Price on Application 80 c‘,mufnyfn1 Matrix Printer 347.82 52.18 400.00
BBC Printer Price on Application Peripheral Expansion System 14434 21.66 166.00
Software Disk Controller Card 122.03 22.31 140.34
gg SG%%CG Warp ‘g gg (‘)-g? ; 5 ggk RAMchupomion Card | 73.3; 2?.38 203'82
. 1 g 7 A
BBC Bockgammon 696 104 800 e
BBC Multifile 2174 326 2500 ggg‘;::‘gg;:;““" S e et
BBC Chess 1000 1.50 Personal Record Keeping (ROM) 3821 574 4395
ACORN ATOM Personal Report Generator (ROM) 38.21 574  43.95
Acom 8K+ 2K RAM Assembly 15000 2450 174.50 Personal Financiol Aids (Cass) 7.78 1.17 8.95
Acom 1 pz& 12K RAM Assembly 250.00 39.50 289.50 :mm; 8:; 22‘8: £ gggg
il J i g s .
Eoou 6.5 B0A Pinter 19900 3300 2200  Mainglist Qo o e se 5%
Atom Disk Pack 209.00 4485 343.85
Atom Colour Card 39.25 6.00 45.25 Entertginment Software
Software Tl Invoders (ROM) 1647 248 1895
Games Packs | 10 II (each) 10.00  1.50 11.50 Munchman (ROM) 2343 352 2695
Maths Packs | & 2 (each) 1000 150 11.50 Chess (ROM) 3043 457  35.00
Soft VDU Pack 1000 150 11.50 Soccer ) (ROM) 19.08 287 21.95
Datobase Inc Manual 10.00 1.50 11.50 Adventure Land & Pirate (Cass/ROM) 30.43 4.57 35.00
Peeko Pock 1000 150 11.50 Adventures 1 109 & 12 (Cass) 1908 287 21.95
Adventures 1000 150 11.50 Adventure 10 & 11 (Joint) Cass) 2343 352 2695
éz Programs|, 2& 3 (each) 3.9 0.59 8.50 ?-Mg;e-lngcw (ggm :g% %g; g} gg
laxian 6.96 1.04 .00 ombstone ; ¢
"747" 696 1.04 8.00 Zero Zap EROM) 19.08 287 21.95
Chess 783 1.7 9.00 Blasto (ROM) 19.08 287 2195
Disassembler Program 3.48 0.52 4.00 Blac/Jock Poker (ROM) 19.08 2.87 21.95
Statistics 17.39 261  20.00 Attack (ROM) 1908 287 2195

'u

Phone 01-240 3386 and quote your Credit Card No. for
immediate despatch. 24 hour answering service.

REW

REW Micro Computers, 114-116 Charing Cross Road, London WC2. Tel: 01-240 3386
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®Manufacturers sales brochures
=don't they make you cringe? It's
no wonder agencies win prizes for
their copywriting, though one can't
help wondering if they should be nominated
for the Fiction category in some cases!
Trouble is — without sales brochures,
comparing different computers would be
considerably harder, particularly when most
computer shops or high street department
stores don't stock all the brands you wish to
examine. The trick, as with most things in life,
is learning to turn the situation to your
advantage — and that means learning to cut
through the sales-talk and ascertain a
system’s strengths and weaknesses
Start collecting brochures, however, and
you'll soon discover a very odd thing: the only
page which contains ‘hard’ information, as
distinct from sales blurb, is the worst written
page of all. | am referring, (you've guessed
it!), to the Specification Sheet — the point at
which the advertising agency gives up and
asks the computer company's boffin-in-chief
to come up with a page of impressive looking
jargon. And impressive it is, too. Invariably
too long, liberally sprinkled with technological
‘waffle’, frequently plagued with errors

because the typesetters can't read the

boffins' handwriting — the whole thing is
absolutely impenetrable to the newcomer. To
incorporate such a rubric in a brochure for a
computer that's purportedly ‘designed for use
by novices' is either extreme carelessness or
sheer hypocracy.

Alright, alright — enough of this cynicism; |
was telling you how to turn the situation
around. First, one important caveat: you
cannot and must not make a meaningful
comparison between two computers merely
by comparing spec. sheets. Software -
available, after-sales support and hands-on
‘feel’ are all as important, (more important in
the case of a business system). A working
knowledge of computer specifications,
however, will help you to assess the relative
value of a system, and make you less
susceptable to fast-talking salesmen. Next
time he tells you that "having a four megahertz
Gargleblaster is essential for a business
system”, you can retaliate with confience.

The following pages contain excerpts from
a wide selection of brochures we've
accumulated over the months. No names
(except where unavoidable) to protect the
innocent.... and the guilty! Notice that we've

mixed together specifications for both home
and business systems, because the
principles are identical even if the values
differ greatly. Needless to say, though, most
business machines don't have colour and
sound, and most home computers lack disks

Along side the excerpts come our
comments and explanations. The emphasis is
on understanding — what those parameters
mean in practical terms — not just straight
interpretations of the jargon words.

One of the problems with comparing spec.
sheets is that different manufacturers use
different jargon to mean the same thing
We've divided up the sheet into ten distinct
areas, which you should be able to identify on
most brochures.

If you read last month's episode of this
exciting series,(Ed: That's enough.... wait a
minute, this is the Editor), you should be
familiar with what each part in a computer
system does. If not — go back one issue, and
if you're not sure what a computer is — go
back two!

So that's it — read the following pages,
practise the buzzwords in front of a mirror,
and repair with equinimity to your local
computer store.




Processor 6502

Maximum 64K byte

User Memory l Minimum: 48K bytes

Processor Intel 8088, 16-bit

Unit Microprocessor
128 Kbytes, RAM-memory
standard optimal expansion to
512 Kbytes,

Codec audio controller

6502 Microprocessor: 0.56 microsecond
cycle. 1.8 MHz

Processor: 8 bit 64 K RAM memory
with 4 K ROM : Z 80* processor using
CP/M** operating system.

Internal electronics. Z80A CPU, 64K
bytes RAM memory (60K available to
the programmer, 4K used to run the
screen). System software is held in
ROM in a separate address space

CPU/ memory

ZB0A microprocessor running at 3.5 MHz
16K-byte ROM containing BASIC interpreter and
operating system

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

Memory: Total combined memory capacity: 72K bytes,
Internal ROM memory supplied: 26K bytes.

External ROM memory: (Solid State Software ™ Command
Modules) up to 30K bytes each.

RAM memory supplied: 16K bytes (Expandable to 48K)

— RAM 16 to 256k bytes
— 2K Bootstrap PROM

Display: 12" green phosphor P-39 with
anti-glare optical filter

Display Screen: 24 lines 80 characters
per line. Displayed white on black
background with brightness control.

Various cursor options

Reverse video
High/low intensity
Non-display
Split screen
Display: Highest graphics resolution 320 x 192

24 lines of 40 chaxacters

— Upper and lower case with true
descenders

— 8x 12 Matrix
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PROCESSOR & MEMORY

The identity of the central processing unit (CPU) is useful information
to someone who programs in machine code, but irrelevant to anyone
else since no difference shows up in an applications program.

The Z-80, 6502 and 8088 (16-bit) are now the three most popular
CPU's, though there are other equally good ones.

Having a 16-bit processor will eventually be a major advantage in a
business system, since it can cope with more memory and work
much faster than an 8-bit one. For the moment, however, there is little
software which takes full advantage of 16-bits.

The speed of a CPU is measured in MegaHertz. in theory a 4 MHz,
Z-80 can process instructions at four times the rate of a 1 MHz Z-80. In
practice, the throughput of a program is determined far more by the
efficiency of its programming, and by the access speed of the disk
drives (rarely quoted). A comparison between the MHz speeds of
different processors is meaningless.

RAM is the part of the computer's memory you can use. The more
KiloBytes (KB) you've got, the bigger the program you can run, or on
a business system, the less often the program needs to refer to the
(slow) disk drives.

There is no point in having loads of RAM unless the software you have
can make use of it — check with the software supplier before buying.

The computer often requires a substanital part of RAM for internal
use, so not all of it is available to the user. Make sure that your chosen
programs will still fit in memory even allowing for these 'system over-
heads'.

Many computers allow you to expand the memory at a later date. But
don't forget to find out how much this costs, whether it goes inside or
outside the main casing, and whether you can fit it yourself.

ROM us the part of the memory you can't alter. If a computer has a lot
of ROM, it should be able to cope with some sophisticated programs.

However, many microcomputers now have all the operating system
in RAM (whence the overheads) and so have very little ROM. This is
more flexible on business systems, where a disk is available to ‘load
up' the operating system when you first switch on.

Quoting a combined figure of ROM and RAM is completely meaning-
less.

ROM, too, can be expanded on some systems with plug-in packs.
This is what games cartridges are.

PROM is another form of ROM.

DISPLAY

The size of a display is measured diagonally across the screen in
inches. A small screen means the characters displayed will be smal-
ler.

Physically adjustable screens, special colours (phosphors), anti-
glare filters and brightness controls are useful because they reduce
operator fatigue on business systems. Most of this doesn't apply to
home computers which make use of a T.V screen. Some, however,
can be connected to a special purpose monitor, which gives much
better clarity.

The number of columns determines the amount of useful, information
you can display on a screen at once. The number of lines is fairly stan-

dard at between 20 and 25. 80 columns lets you display the full width
of a typed letter — a must for Word Processing. Occasionally you get
tr'nore than this, which is useful when dealing with columns of financial
igures.

Reverse (or inverse) Video, variable intensity and flashing fields are
different ways of highlighting information out of a screenful of charac-
ters. A boon if your program makes use of them.

High resolution graphics permits graphs, pie charts and curves to be
drawn — or more spectacular games effects on a home computer.
The higher the resolution (number of pixels x number of pixels), the
smoo‘ eg\er the curves, but the more RAM they will use up when dis-
played.

The matrix size determines how readable each character on the
screen is, because the more dots available — the more realistic each



character is. 8x8 is normal — anything above that is better. Larger
matrixes allow 'true descenders’, that is: the tails of g's and y's drop
below below the base line — a far more readable result.

Some displays without high resolution graphics offer a wide range of
graphic symbols and characters, in addition to the normal ASCI|
range. This means that simple block graphs and diagrams can be
built up, but curves are impossible. ASCII includes A to Z, 0 to 9,
punctuation and a few computer symbols.

KEYBOARD

Detachable keyboard means that you can choose the distance bet-
ween you and the screen —work with the keyboard across your knees

if you are lazy enough.

Similarly, the- more expensive keyboards will be carefully sculptured
and shaped to suit a typist — an advantage for word processing.

A numerical keypad is faster than a row of digit keys when entering a
lot of numerical data or figures. Many have both.

Software Definable or Programmable Function keys are keys which
can be used by a program to perform any function from ‘fire at the
space ship' to ‘cancel this invoice'. They make a system much easier
to use if the software makes use of them.

Very impressive, except that no two manufacturers or countries can
agree on what the international standard layout is!

The more keys on a keyboard, the more functions of the computer
can be controlled with just one key press, and the less you have to re-
sort to obsure ‘ESCape Codes’ and 'ConTRoL' characters!

Some home computers have solid-state keyboards or ‘real moving
keys' which are not typewriter-like. Great for games, useless for
typing!

DISK

Almost all business microcomputers now use 5 1/4" diameter disks,
though some still cope with 8" drives, The latter are, in theory, more
reliable and have larger capacity. In practice, 5 1/4” disks have come
on a long way since 8" was popular.

The capacity of a disk is measured in Kbytes (represents approxi-
mately 1000 characters of a typed page), or MBytes (a million). The
more you have, the better your chances of winning (well, something
like that!).

Whether the disks are single or double sided, single, double or quad-
ruple density will determine the capacity of your disks, and the type of
floppy disks you will need to buy.

Quoting the ‘unformatted’ capacity is totafly misleading - like quoting
the top speed of a car with no people or petrol in it! Where you see this
word, deduct around 10% to get the true capacity.

Some brochures try to express the capacity in understandable terms
(usually typed pages) — but note the discrepancy in values! The only
real capacity is that expressed by software suppliers, e.g., "Our
program can deal with 500 account entries when used with 360K disk
drives”.

COLOUR

The number of foreground colours is equivalent to the number of dif-
ferent coloured inks in which you can write and draw on the screen.

The background refers to the equivalent of the colour of the paper on
‘which you are drawing. Sometimes there is also a border colour - a
margin around the edge of the screen in which you can't write or draw
anything, put there for reasons best known to the manufacturer.

Variable intensity is rare, but permits very fine shading of colours on
the screen.

Extended colour BASIC, means that special easy-to-use commands
have been built into the machine which allow you to control the
colours and create graphic objects very easily.

Many sophisticated home computers offer a variety of different
formats, elected from the keyboard. This chart shows how the resolu-
tion, range of colours available, and memory used up, varies with the
formats.

SOUND

Some home computers have a built-in loudspeaker, others make use
of the one in the T.V., others use both. There is littie difference either
way.

SCREEN

2000 character display, organised into twenty-five
80-column lines
128 ASCIL. 128 graphic characters

Keyboard — Detachable

— Standard QWERTY keyboard
including Shift, Shift-lock etc.
8 Programmable function keys.
Optional Numeric keypad, Cursor
control keypad, Word processing
key set.

Kevboard: Software definable kev codes
\h’ numenc lavout to
international standards
Sloped and sculptured keytops

with full travel

KEYBOARD

73 key typewriter-style keyboard with graphic capabilities

Repeat key functional with all keys
Keyboard
40-moving-key keyboard with full upper and

lower case with capitalslock feature

Disk Storage Capacity:

54" Floppy (dual):
92 K unformatted (40 pages approx.)
per drive.

8" Floppy (dual):
300 K unformatted (130 page approx.)
per drive.

280K bytes (unformatted) per drive
— double sided, double density
560K bytes per drive — double sided,
double density and double track.

Dual floppy disk drives. Two 5%"
floppy disk drives provide 100,000
characters each of data storage, or
about 60 pages of typed,
doublespaced text

Colours: 16 foreground and background colours

Colour 16 colours, each with 16 intensities

Extended Colour BASIC

640x256 2 colour graphics and 80x 30 text (20K)
320x 256 4 colour graphics and 40 x 32 text (20K)
160x 256 16 colour graphics and 20X 32 text (20K)
80x25 2 colour text 16K)
320x% 256 2 colour graphics and 40 x32 text {10K)
160x 256 4 colour graphics and 20x32 text (10K)
40x% 25 2 colour text (8K)
40x 25 teletext compatible (1K)

Sound: 5 octaves, 3 simultaneous tones plus noise generator. Each
tone controllable in 1Hz steps from 110Hz to beyond 40,000Hz

Built-in loudspeaker and volume control
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Sound Four independent sound synthesizers for
musical tones or game sounds. Four octaves.
Variable volume and tone. Internal speaker
(in addition to audio through television set).

3 Independent Voices, 9 Octaves each Program
mable ADSR (Attack, Decay, S Release).
Envelope Generator. Programmable Filter. Master
Resonance & Master Volume Control

Ol

Loudspeaker: Driven from 8255 via buffer

Interfaces

The standard version includes a serial

interface (RS232)

Optional interfaces can be fitted,

including

— IEEE488 — Additional RS232's

— Parallel — S-100 Bus.
Input/output:

Audio cassette at CUTS 300 baud or high speed 1200
baud via 5 pin DIN with relay switched motor control.

Interfaces: 1. Serial: two RS-232 (V-24)
ports, asynchronous or
synchronous

Operating Systems Languages

CP/M* Basic

MP/M® Cobol

BOS® . . Fortran

UCSD p-System \/ 4 Pascal
Standard Software:

e CP/M Operating System.

WORDSTAR word processing with MAILMERGE®.
SUPERCALC electronic spreadsheet.

e CBASIC.

e MBASIC

FIRMWARE

18K of ROM contains:

Electronic Requirements
System Voltage: 198-254 VAC
Single phase (two wires and earth) fitted
13 amp plug
Frequency: 49.5-50.5 Hz
er:
System with 51" disc drive 200W.
System with 8" disc drive 400W,

Intemal supplgl voltages
—12V, +5V,2x +12V.

The power supply is suitable for
lcnaximum configuration, Low noise
an.

Size and Weight
Display Unit:

Height 12.87" (32.7¢cm.)
Width 15" (38.1cm.)
Depth 13.5" (34.3cm.)
Weight 301bs. (13.6kg.)
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Volume control through a program as well as with a volume knob is
more flexible.

The number of octaves gives the range of notes that can be pro-
duced. The number of voices: how many notes can be played at
once, (i.e. in harmony).

‘White Noise Generator’ is used for special effects, from ‘'whistling
wind' to ‘headache-inducing throbs and explosions'.

Envelope control and programmable filters turn the computer into a
mini-synthesiser. You can imitate giﬂerem musical instruments.

The number of the sound producing chip is irrelevant!

INTERFACES

IEEE-488 is really an Engineer's interface - useful for connecting the
computer to laboratory equipment.

RS232 (or V24) is the standard interface for connecting to most
printers, or to a modem for transmitting information over the tele-
phone line.

S-100 s rapidly losing popularity, but was once the standard for con-
necting extra memory and disk drives.

Parallel (or centronics) is used for some types of printer — notably
Centronics (surprise, surprise!), and is useful for home experimen-
ters who wish to interface their own circuits and devices.

Cassette interfaces tend to be individual to each make of computer:
one machine can't usually read another's cassettes.

Synchronous is faster than asynchronous, but you will need to buy
compatable equipment. Most equipment is asynchronous.

The higher the baud rate, the faster the information is transferred bet-
ween devices.

STANDARD SOFTWARE

The operating system is the program which runs the whole computer,
and supports the applications programs. CP/M has been the most
standard one. MP/M is a version of CP/M which allows for several
computers to be linked to one disk unit. CP/M86 is a version for 16-bit
processors. %

Sometimes more than one programming language is supplied with
the computer, on disk. Frequently, however, this list refers to lan-
guages which can be purchased to run on the computer. Again —
check before buying.

A very welcome move by some new entrants to the computer field is
to supply a range of the most commonly used applications
packages, included in the price.

When the Operating System and Program Language interpreter are
‘encapsulated’ in ROM, this is sometimes referred to as ‘Firmware' -
software built-into the hardware!

ELECTRICAL

Manufacturers frequently go into unnecessary detail about electrical
and environmental requirements. Do you know what the frequency
variation on your local mains is? Don't worry! All microcomputers are
designed for normal home and office environments, but use common
sense — avoid extremes of temperature of humidity.

Internal voltages are of no interest to the user.

The power requirements will give an idea of the heat given Qﬂ by the
system — cooling fans aren't always quiet, so its worth asking to in-
spect a system that's been running for several hours.

On some systems, adding additional memory would require you to
upgrade the power supply unit also. Check first!

PHYSICAL SIZE

Physical size can be important, particularly if you have a computer,
disk unit and printer on the same disk.

Weight only matters if you will be moving the computer around a lot.

Most micro's are fairly rugged, but excessive bumping or vibration
can loosen internal connections. Again — use common sense.

By Richard Pawson




PROGRAM
GENERATORS

DYNATECH

MICROSOF TWARE

N
your power

womarey IS ready...

Write for details of our seminars held in
London and other major cities, or take a
holiday course in the charming Channel
Island of Guernsey.

For further information on program
generators, complete and cut out the
coupon and post to;

DYNATECH MICROSOFTWARE LTD.
Summerfield House, Vale,

Guernsey, Channel Islands.
Tel. 0481 47377 Telex: 4191130

DYNATECH

MICROSOF TWARE

Ask yourself-

“As a cost conscious user of a
microcomputer, how can |
obtain application software easily,
economically and efficiently to
increase my productivity and
create greater profits??’

the answer -

Your choice is to buy either;

(a) Customised programs - costly, take many
expensive consultants days to write.

(b) Off-the-shelf general purpose programs -
generally inflexible, changes difficult.

(c) Dynatech'’s ‘do-it-yourself’ program
generators - the key to efficiency and
ease of use, productivity, cost saving and
thus the ability to create greater profits.
Even without experience you can write
programs in minutes! It’s the only way
to have customised and off-the-shelf
programs in one package.

Applications already in use include;
( ) DATA ENTRY STORAGE and RETRIEVAL
() STOCK CONTROL SYSTEMS
f) GRAPHICS PROGRAMS and GAMES DEVELOPMENT
( ) TECHNICAL and SCIENTIFIC PROGRAMS
) LABORATORY and MEDICAL APPLICATIONS
(_ ) WRITING PROGRAMS FOR OTHER USERS
) PROJECT RECORDS and CONTROL
] MAILING and LABELLING SYSTEMS
... and this is just the tip of the iceberg!

The following program generators are now available 2
from Dynatech Microsoftware for the micro- 27
computer systems indicated:- N
C.0.R.P. and TECHWRITER for the
Apple 1.

CODEWRITER for the CBM PET 8000
series, TRS 80 11, Sirius and IBM PC.
TECHWRITER for the Apple 111 and
CP/M. .. with more to come.

Dealer enquiries welcome. A x
)

/ o
C.0O.R.P., Codewriter, < b\\"
Techwriter, Apple, CBM // 3 X
Pet, TRS, Sirius, I1BM, SE S
CP/M are registered /S & o)
trademarks /( V\C‘ ,\Q 6&
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COMPUTUS
TYCOONUS

Description:

Any elitist member of an elite computer
firm can be a ‘Computus Tycoonus'.
They are variously described as software
specialists, hardware designers,
marketing strategists or—more
simply—computer executives.

Whatever they are, they are most
certainly NOT salesmen. They see
themselves as creative wizards and
dedicated scientists—visionary explorers
of new horizons. Other people—mere
mortals by comparison—further enforce
their status by interviewing them at
great length in computer magazines or
by inviting them to give important
lectures on "Ergo-symbiosis and DATA
retrieval’. Nobody understands them but
everyone applauds. We only use the
equipment. Heavens above, they actually
have a hand in MAKING it!

Classification:

In the beginning, they were clean-cut all
American wonder-men.

Lately, the breed has devolved to include
Germans, Swiss, Britons and—of
course—Japanese. The British breed are
mostly, though not entirely, based in
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Cambridge. Silicion valley is a small
ridge running out of Newmarket. There
seems to be one common factor to all
nationalities. . .the face that launched a
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thousand chips wears horn-rimmed
glasses. Some of them have cheated and
now wear contact lenses. Of course, It's
further proof that gazing into VDUs is
bad for your eyesight.

Habits:

Like all guardians of the inner sanctum,
they are mostly aloof and removed from
society. With one or two British
exceptions, they are not very interested
in what happens to their creative
product once it has passed to the
manufacturing stage. This is why they
are not involved in selling. Commercial
sales are involved with today's world.
They are busy creating the world of
tomorrow. Unlike traagitional inventors,
they are not all eccentrics and don't
often have egg stains on their ties. This
is because Gods don't have messy
habits and—being immortal—food Is not
an important input.

Advice:

If you are fortunate enough to meet one
of these, don't grovel or bow down. This
will only serve to heighten their innate
superiority. A better tactic is to
quizzically twist your eyebrows and
remark: “Sorry but WHO did you say you
were? I'm so awful with names.” They
will then depart in a huff. Beware of
lightning bolts on the way home.

COMPUTUS SMALL-
BUSINUS

Description:

A small businessman doesn’t have to be
diminutive. Most of them are now sell-
assured and free of any worries. The
dreaded invasion of the computer to
their shop or factory didn't prove to be a
wrong decision on their behalf, Instead,
they now have more spare time on their
hands to enjoy life or expand their
business. The relief at finishing stock-
taking chores within a few hours rather
than a few weeks is apparent on their
faces.

Classification:

In some ways, COMPUTUS SMALL-
BUSINUS is closely related to
COMPUTUS EDUCATIONALENSIS (viz).
The same missionary zeal of the
computer convert shines through their
daily life. However, educational fervour
and commercial competition do not
swim hand in hand. If they sing the
praises of their new ‘software invoice
package' too highly then neighbouring
shops may catch on to the same trick. If
the entire high-street is silicon based,
their momentary advantage over their
competitors will be eroded.
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The new found ease of commercial
operations in the small business has
bred a parallel fear of security. Since all
the firms’ accounts are now handled by

—

Simon (who knows more about these
computer things than | do. . .) or Julie
(whose typing has improved remarkably
since we got that word processor

thing. . .) there is a growing fear that the
company’s innermost secrets are locked
away in areas that computer illiterates
cannot properly decipher. Furthermore, if
the new mailing list program can do the
same job that oid Atkins in accounts did
in one quarter the amount of time, what
about MY job? It is an old and worn
argument that computers will remove
people. Most computer people try and
reassure everyone that this will not be
the case. The fear remains however, and
no one has effectively solved the
dilemma. Some COMPUTI SMALL-
BUSINI therefore have developed
nervous twitches and spend a lot of time
glancing over their shoulders at the
‘beast’ in the corner.

Advice:

Get to know the beast a bit better. If you
get hooked on it all, then you will find
that you know as much about your
business as Simon, Julie or anyone else.
You can also have fun playing
‘ADVENTURE' after everyone has gone
home.

So that's what Simon and Julie have
been doing every evening ‘working late'!




COMPUTUS HOME-
SOFTWARUS

Description:

Small and red-lined eyes staring from a
washed out face. This is caused by

hours of V.D.U. eyestrain at three o’clock
in the morning. The species is
mostly—but not entirely—male and

often unshaven. This is because there
are far more important things in life than
normal behaviour. Eating, sleeping,
shaving and feeding the goldfish are no
longer meaningful when your mental
energies are solely concerned with
solving the ‘bug’ in the variable loop at
line 2100, =

Classification:

This breed is the most numerous of all
computer related humanoids. Everyone
is doing it. Producing one's own soft-
ware is the cottage industry of the
1980's. | have been doing it for years.
So—now it transpires—have my
neighbours, half the people in my office
and my bus conductor. There used to be
a time when the glazed expressions of
COMPUTUS HOME-SOFTWARUS
isolated them from the rest of the
community. Nowadays, however, there
are so many people hooked on silicon
that it is the so called 'normal’ person
who stands out in a crowd. Look around
you as you travel to work tomorrow and
you will see rows of faces lost in vacant
thought as they ponder ‘array sort
subroutines’'. Newspaper sales continue
to plummet downwards as comuters are
far too tired to read anything in the
mornings. If you see someone smiling,
relaxed and apparently free from any
worries, this means he/she has not yet
discovered the delights of home
programming. This is abnormal
behaviour. To be a member of today's
society, you almost need to have a
permanently comatose expression.
Nothing moves on your face as your
brain whirls in endless FOR. .. NEXT
loops. The only thing that blinks is a
cursor.

Habits:

Designing your own programs is one
thing. .. trying to sell them is another.
In order to be a successful COMPUTUS
HOME-SOFTWARUS, you need to be a
good copy-writer and a reliable letter
writer. You also need to design original
programs that people might want. Since
home-programming is such an
introspective occupation, it is sometimes
hard to accept that other people exist at
all. You may enjoy writing the most
brilliant spacial fantasy progam with
more moving gargle-blasters and flashy
colours than ever before but if everyone
else is doing the same thing then it aint
good commercial practice. The sales
pitch is vital, particularly as your small-
ad in the nearest computer magazine
will occupy three small lines and be
easily lost amidst a sea of competitors.
Perhaps teamwork is the best answer.
You can leave the mail-order and sales
business to a rellable friend while you
lose yet more sleep over your next
creation. And if no one buys your
wondrous programs then console
yourself with the fact that Creativity is
Art.

Advice:

If you are a COMPUTUS HOME-
SOFTWARUS then take heart from so
many others around you in the same
predicament. Making programs is hard
work but fun. Making money from them
is just hard work. If you aren't yet into
computers at all, then remember you
may feel increasingly ostracised by the
silicon society. Since you're reading this
magazine you must be nearly hooked!

COMPUTUS
VENDOR

Description:

This breed falls into two sub-divisions.
The first type has an impressive
appearance and a mouth that mega-
bytes. The second is more of a
background person and has a quiet
voice that seems to ‘under-sell’ the
products in the shop. The first is
untrustworthy while the second type is a
more reliable salesman. It is quite
astonishing how many COMPUTI
VENDORI (both types) have beards. On
second thoughts, the reason that so
many of our computer shop salesmen
have beards is simple. They are just
advanced cases of COMPUTI HOME-
SOFTWARI (viz) who have stopped
shaving altogether, since computing
takes up so much of their time.

Classification:

The first type of COMPUTUS VENDOR is
an aggressive sales-person. Any new
product in the shop must be good to sell
because it is new. This is not the same
as saying it is better than older
computers but it helps. In order to be a
good and successful member of this
breed it is not necessary to know a lot
about computers. On the contrary, it is
perhaps easier to sell computers if the

potential buyer doesn’t ask too many

awkward questions. The second breed-
type is not really a salesman at all. He
only got labelled as a COMPUTUS
VENDOR because he wanted a change
from his other computing job. He is
genuinely helpful and takes a more
sensible approach to computer sales by
assuming—rightly—that the majority of
customers to his shop are totally
unaware of the intense and habit-
forming obsession they will suffer when
they buy their first computer. The
approach over the counter is therefore
tinged with a hint of sympathy for the
customer's forthcoming sleepless nights
as they grapple with BASIC.

Habits:

Both types of COMPUTUS VENDOR have
one marvellous advantage over other
computer addicts. Any problems over
lack of bonuses, anti-social working
hours or hot and sweaty computer shop
working conditions are completely
negated by this same advantage.
Namely, this is the ability to play with all
the machines in the shop after closing
hours.

This fact explains the self-satisfied smile
to be found on the faces of all COMPUTI
VENDORIL. You have to BUY the machine
to play with it. They can dabble for free.

Advice:

It Is obviously essential to be able to tell
the two types of COMPUTI VENDORI
apart. If you purchase your machine
from the wrong shop or wrong salesman,

then you may well regret your decision
later. It is easy to find out who is who.
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Just ask one simple question:

“What about after sales service if it goes
wrong?"

Make sure you watch his eyes when he
answers. . .the slightest screen shift and
you've got the wrong breed.

-
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COMPUTUS
EDUCATIONALENSIS

Description:

Normally inhabits college canteens and
staff common rooms. Can be easily
recognised by the earnest expression
and wide-eyed excitement that normally
is a hall-mark of the religious convert.
Mostly—though by no means
exclusively—female, young and
extremely enthusiastic. Other teacher
colleagues tend to enter a comatose
state when she/he sits down at their
table. They have heard it all before.
Many times. Here it comes again...
move over. . ..

‘Computus (or probably Computa)
Educationalensis’ talks in capital letters:
“Hey, this morning it was AMAZING. The
fourth form are HOOKED on that GREAT
new historical simulation program. |'ve
NEVER known—NEVER—Kids actually
QUEUEING to be taught like THAT. We
need HUNDREDS of micros. EVERY
school—No, every CHILD—needs their
OWN computer.”

Classification:

A new and refreshing breed. They used
to be rare specimens constantly under
threat from sneering senior staff. Their
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enthusiasm has made them a prevalent
species however and nowadays you can
hear their strident cries (““More cash for

Educational technology!") echoing
throughout local Education
establishments and Government offices
as well as classrooms. They may be
keen on the academic benefits of New
Technology but are not always
computer-liferate themselves. Indeed the
students they teach are often better
programmers than they are. This fact is
an Iincentive since the professional pride
of teachers is under constant threat.

Habits: _
The more members of staff on their side,
the higher the chance that the school
will consider buying yet more micros.
They have developed great powers of
endurance and persuasion and have had
to acquire internal political skills to
pursue their objectives. If two such
individuals meet in a corridor, they'll talk
for hours exchanging DATA statements.
They often ‘'work late’. This enables them
to have a go on the school micro
themselves and keep one step ahead of
their own students.

Advice:

If you meet her/him, don't giggle or make
disparaging remarks. Such rabid
enthusiasm may hopefully infect any
remaining sceptics. An erratic viable
input to the system. We need more of
them.

COMPUTUS CLUB-
ORGANISUS

Description: -

Energetic to the point of distraction and
brimming with enthusiastic Zeal. This
individual is a leader among men... a
paragon of organisational skills and a
masochist. There is nothing very extra- °
ordinary about him/her when you realise
who they are but many of them have
fidgetty fingers and are heavy smokers.
These traits are due to a surplus of
adrenalin in trying to find guest speakers
to the monthly computer club bash.

Classification:

The species is a sub-classification of
COMPUTUS HOME-SOFTWARUS and
owes its very existence to the sheer
disorganisation of the computer addict.
(See COMPUTUL HOME-SOFTWARUS).
British society breeds clubs of all sorts
to satisfy the insatiable enthusiasms of
all specialist fanatics. In this country we
have clubs for bee-keepers, stamp
enthusiasts, weekend gardeners and
steam engine followers. The local
computer club is therefore not so much
an anachronism but rather an inevitable
progression of a changing world. As
already stated, the majority of COMPUTI
HOME-SOFTWARI are pretty incapable
of looking after themselves since they
are too involved in creative
programming. Hence the arrival of the
computer club and the club organiser to
make sure that someone is looking after
them.
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Habits:

They tend to be methodical and capable
individuals who don't panic easily. It is
also essential to have a fair degree of
social expertise to weedle subscriptions
out of unwilling contributors and a brave
front to convince the visiting COMPUTUS
TYCOONUS (viz) that he/she could really

benefit from a guest appearance at
Ongar town hall.

Frankly, this breed is often on a hiding
to nothing since computery people are

.more interested in machinery than social

2 ////mr/, & have a meaningful contact within the

discussion. Wherever possible,

4 COMPUTUS CLUB-ORGANISUS should

silicon trade. ‘Meaningful’ in this context
means ‘having the right sort of friends
who can lend the club the new 128K
super-micro for one evening.'

If you are one of this brave breed, don't
forget the social aspects of the club.
Learned lectures on Fortran are better
digested over a bottle of wine.

If you meet one, express sympathy at
the amount of work he/she puts in. If you
get too closely involved however, you
will be asked to deliver leaflets or type
three hundred envelopes on a Friday
evening. If this seems a nice idea, then
‘good for you'. But you have been
warned.




COMPUTERUS
JOURNALISTICUS

Description:

Gosh, they're famous! You buy their
books, read their magazines, recognise
their names but—surprise
surprise—they don’t look very different
from normal people. In fact, meeting
your favourite writer is quite often a let
down. You often expect them to be
taller.

Classification:

Computerus Journalisticus is a relatively
new cross-breed. As the micro-religion
gains ground, the more we require
temple acolytes and aurus.
Unfortunately, pure journalists write
about people and computerologists write
for machines so there aren’t too many
silicon prophets who are readable.
Creative artists may set pages on fire
but are unmoved by the literary boredom
of restrictive one-liners. 'IF
X=YTHEN200' won't win the author a
Booker prize. Similarly, creative
computer programmers spend 8o many
hours staring at VDUs they sometimes
forget their mother tongue. BASIC
English isn't basically English at all. No
one has yet written a best selling book
solely based on IF...GOTO statements.

Habits:

In Britain, most of the successful
prophets seem to come from America,
Canada or Australia. It is quite an
achievement to actually meet one since
they aren't often here. They're either

“... just back from the Chicago
computer fair” or ““. .. just off to Sydney
for a micro seminar".

Advice:
Don't be put-off by all this bravado. You
can play the game too. Smile broadly
and put on an impressive display of
imagination and bulishit. S~ 7/ .
“Didn't | see you at TEKNEX 82 in Hong- Y= /A MY b . Y A
Kong last month?” \\,///!_//‘37, / e . / /////
— — A/
|| =

e
Computerus Journalisticus will be (/
’ V2=

alarmed because he's never heard of ~
i =
./"//‘/

TEKNEX 82. Why wasn't he Invited? He
must be slipping. ..
One up to you.

N Y, Z 5? /“ Ay
MR \\\ N \:4/

U
.
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he Vth Generation is

probably the most ambitious,

far reaching, and change

seeking programme ever
devised in computing technology. It is
indeed probably as ambitious as was the
space programme of the sixties, that
programme which President John
Kennedy announced was to put a man on
the moon in a decade. Which it did. But
you can forget anything you may have
read in the trade papers about British or
American Vth Generation, because the
only concentrated programme worthy of
the name is going on in Japan, and
indeed it was the Japanese who carried
the phrase in the first place. Similarly the
Vth Generation programme seeks to
overturn thirty years of computer
development, to begin the technology
anew, and to do that within a decade. It
sets out to take a fresh and fundamental
look at computing, not to continue its
development by a process of accretion,
taking what advance one can get from
individual developments, and adding it to
the arsenal of the practicable. Instead it
does something I find of incredible
fascination: In effect what the many
hundreds of closely packed pages of the
documents outlining the scope of the
Japanese R & D programme say, is this.
About the only two things we have got
right with computing so far have been:
one, to make it electronic, two to make it
digital. Everything else needs re-
inventing. Naturally one has to begin
with what we know, even if only to say
that it is unsatisfactory.

Economic

But why should the Japanese want to re-
invent computing? The reasons are many
and complex, some are technical, others
primarily concerned with an evolving
Japanese view of the future and what
they expect to happen to Japanese
society. Certainly the Vth Generation’s
realisation will have immense spill-over
effects on other countries, and that must
be to Japan’s economic advantage. But
the real reasons have to do with the
evolving Japanese situation.

The Japanese begin with a proposition:
The future of the industrialised countries
is one in which they become increasingly
involved and immersed in the information
economy. There is no future for hordes
of people manning factories and offices.
And the reason that there is no future
down this route is that computers and
machines can do most of the tasks that
people now do more economically and
efficiently.

So how is a living to be earned? It will
come from adding the highest amount of
value possible to the smallest amount of
raw material possible. This is vitally
necessary tor Japan which has almost no

THE JAPANESE

Over-enthusiastic
advertisers frequently
refer to their micro-
computers as a ‘new
generation’. The term
‘Fifth Generation’,
however, refers to a
long-term project
instigated by the
Japanese which will
revolutionise
computing as we know
it. The implications,
as Rex Malik
discovered, are both
fascinating and
frightening - among
them: a persohal
computer that can
think like a human.....

raw materials of any kind and little
natural sources of energy. Over 97% of
Japan's energy requirements, it is worth
noting, are imported.

And where is high value added to a
minimal raw material base to be found?
It is found in bio technology and
electronics. These have a bonus. They
are fields, which require the sorts of skills
that Japan is good at producing — trained
engineers.

So why not continue as the rest of us
are doing now, the building up of their
computer industry on known lines. They
are doing that anyway, but they also take
the view that the existing industry outside
Japan, particularly IBM and the IBM
compatibles, have a firm grip on
conventional computing, so firm that it is
doubtful if Japan can supplant them.

That would take years if not
generations. Even so, they will continue
to try. But that is not where the main
effort is going. That is to be mounted on
a market which does not as yet really
seriously exist. Indeed in the Japanese
view the present market is really a subset
of a larger one, one awaiting creation.

Non-Numerical Data

To get at that larger market demands
substantial change within the technology.
What is that larger market? Well the
Japanese would say that everybody

knows what current computers are good
at: they are good at tasks which require
computation. However, they are
extremely weak in basic functions for
processing speech, text, graphics, picture
images and other non numerical data.
And they are even weaker for artificial
intelligence type operations: they are
very bad at processing such things as
inference, association, and learning - all
things that people do well.

Conventional computing requirements
to even begin to handle such things at
any level of complexity, are huge. Now
why are they huge? Because the
organisation of most computer systems is
a linear organisation in which everything
marches in serial order one after the
other. This means that handling the sort
of complexity that people handle makes
considerable requirements on processing
power. If one is to break into the people-
replacement or the people-aiding market
in any serious way, the system must
change.

Why should the Japanese want to
break into those markets? There are
other reasons besides the ones given at
the start. One of the most important is
that Japan faces a rapidly ageing
population, and that ever rising standard
of living is going to need to be supported
by a smaller and smaller work force.

And how does one go about breaking
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into them? One has to re-think
computing. So how does one re-think
computing? One begins by understanding
what the previous four generations have
been about: they have primarily been
about hardware change. First valves,
then transistors, then integrated circuits,
and currently large scale integrated
circuits. But the philosophy behind
computing has hardly changed in thirty
years. And neither have the objectives.

Hardware Tailoring

Can computing then be up-ended? Well,
yes it can. We have tailored our languages
and programs so far to suit hardware,

why should we not reverse the process
and tailor the hardware to suit the logic
of our programs?

We do this in a very small way at
present, by designing microprocessors to
perform a desired set of instructions. But
this is really at the fringes of our effort,
software remains something added to
hardware. Its own logic does not dictate
the layout of the hardware.

Well it should. You can see that this is
in many ways revolutionary thinking.
The Japanese are not alone in thinking
like this, there has been considerable
research in the last ten years. But that
research has been peripheral to the main
thrust of computing R & D. What the
Japanese propose is to move it to the
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centre of the stage.

And a change, claim the Japanese, is
becoming necessary anyway. Device
speeds they say are approaching the limit
imposed by the speed of light. The
performance improvements we can then
get out of the existing serial architectures
are becoming more and more limited.

The design philosophy behind
conventional computer architecture
(named after its inventor - Von
Neumann) has been based on configuring
systems of maximum simplicity with
minimal hardware, this in large part
because hardware has been expensive.
That constraint is disappearing. The
emergence of VLSI's substantially
reduces hardware costs and an
environment permitting the use of as
much hardware as is required will be
feasible shortly.

But to take advantage of the effect of
VLSI mass production, the Japanese
claim it will be necessary to pursue
parallel processing. Now the Japanese
are good at VLSI, so naturally one would
expect them to plead this in support. But
it is more complex than this. It is because
they are good at VLSI that they have
been able to go to the next stage, to think
how it might be used.

We now need to step back a little, back
to the logic structures that underpin
computing and consider what changes

need to be made there. Those changes, 1t
turns out, are considerable.

PROLOG

Let me now wheel on stage PROLOG. It
is a language which was developed by
A.Colmerauer of the Artificial
Intelligence Group at the University of
Marseilles in France, but whose chief
proponent and most extensive developer
has been the American Robert Kowalski.
Strangely the development has been
largely limited to Europe (and Japan) for
Kowalski works out of Imperial College
in London.

PROLOG (which stands for
PROgramming by LOGic) is best
thought of as the first language based on
a non deterministic logic: its roots lie in
the predicate calculus, for those who like
buzz-phrases.

The language is based on the
observation that declarative sentences of
the form

AifBand C
can be used as procedures which, given
problems of the form
A
can reduce them to subproblems of the

form
Band C.

+ And this of course turns out to be
much more akin to the logic that people
use, even if we the people do not know
that we are using logic anyway. It differs
substantially to the logic base used in
conventional computing.

PROLOG is an execution of the logic
of people, if not necessarily the ultimate
execution of it. It is the starting language
for the Japanese development. As that
simple construct above shows, however,
a language based on this logic should be
well suited to parallel execution. In other
words, having reduced a problem (A)
into two problems (B and C), both can
be worked out at the same time.

But how can we meaningfully talk any
more in such a system about Instructions
Per Second? Of course we cannot. Well
then what is the measure tobe? Itis a
human measure, though we never in fact
use it. It is LIPS or Logical Inferences
Per Second.

Expert Systems

What is human about it? One LIPS is one
syllogistic inference a second. And how is
it derived? Well though few know it, we
already have a base from which to derive
it. That base is found in the artificial
intelligence field of expert systems.
Those systems have all run on
conventional hardware.

When you study what their programs
do and measure in terms of the syllogistic
inference operations per second, you find
that each will require between one
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hundred and one thousand instruction
“steps”. So it follows that 1 LIPS would
correspond to between 100 and 1000 IPS.

Now we are beginning to get a handle
on it. Japanese studies indicate that many
of the operations people do are rated in
hundreds of thousands of LIPS. Some
indeed are rated in many millions of
LIPS.

The Japanese are talking in terms of
targets of 100 Mega LIPS to 1 Giga LIPS
to be achieved from 1990 onwards. This
is to postulate not special purpose
systems, but machines which have a
much more general purpose problem
solving capability. .

It is a distant target, one which we can

now leave. For nobody as yet, let alone

the Japanese, know if it can be achieved
and if it can, how it will be achieved.
They are setting out however with
considerable confidence to try to find
out.

This is the necessary background to
consider what they are actually doing,
and what they hope to get out of it
directly. It is part of the Japanese
tradition and culture to make their
advances in small incremental steps. And
the Vth Generation Project is unlikely to
be an exception.

I have spent part of the summer of
1982 in Japan, talking to senior Japanese
computing and electronics R & D
specialists, and to the leaders of the team
charged with the development of the Vth
Generation.

The project was being discussed for
three years before funds were allocated,
and that happened this spring. So that on
June 1st, ICOT, the Institute for New
Generation Computer Technology ,—
formally came into being.

It is based on two floors of a modern
bank building in Tokyo, and initially
houses forty researchers. The Japanese
system is one of consensus, and this has
been applied here. The researchers are

drawn from the eight major Japanese
electronics companies and Japan's major
R & D laboratories, including those of
the NTT, the Japanese equivalent of
British Telecom.

Government Funds

ICOT is funded by Japanese
government funds, and will do basic R &
D. When it becomes a question of
development towards product, then the
R & D will be moved to the companies.
And eventually in the distant future
when they have product on the market,
they will pay the government back
accordingly.

The project will last around ten years.
They have around a million pounds for
the first year, ‘thinking’ money because
they are initially going to be doing very
little else. And ICOT expects that it will
have between twenty and twenty five
million pounds for its second year.

After that, the real money starts.
Whatever money they get, what are they
going to do with it? ICOT’s head,
Kazuhiro Fuchi, tells you that their first
task is to develop a personal computer. It
is to be an intelligent personal computer
based on PROLOG. It may be that it will
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Figure 1: This extremely complicated diagram
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come to market, but that is not the aim.

The aim is to test the reality of their
thinking, and to try to develop a
development tool.

For it becomes quite apparent that to
develop with Vth Generation, they are
going to have to ‘automate’ software
generation to a level not previously
considered. Mr Fuchi tells you quite
clearly that eighteen months onwards in
the development they are going to be
turning to the industry for development
tools.

For programming is to change. Now
we have all heard that before.
Nevertheless Mr Fuchi can say something
which all programming purists have been
saying for the last quarter of a century,
but Mr Fuchi means it.

“We should be able to write programs
as if there were no speed or resource
contraints. The programmer should not
have to worry about resource allocation,
he should just be able to write his
statement and not have to pay attention
to the machine.”

It will be of course a different sort of
machine. It may be that the inference
process is at the heart of it, but in terms
of actual organisation a lot of other
functions have to be carried on. Some
idea of the complexity of the different
approach they are following can be
obtained from the conceptual diagram of
a Vth Generation system as seen by the
programmer. (Figure 1)

Intelligent Database

It takes very little looking to see that
there is no operating system as it is
normally conceived. Indeed how could
there be. It takes also very little looking
to see that inbuilt into the Vth Generation
are functions I have not even mentioned,
such as, for instance, its intelligent
database management.

And I am not going to mention them.
Because that would set me down a very
complex road. I can describe to you how
complex it is by stating that the research
headings in the most recent short version
of the Vth Generation report, which is in
English, devotes thirteen closely printed
pages just to listing major research topics
on which work will have to be done.

All jolly good stuff you might well say,
but at the end of it, what do we get, and
why should we worry anyway? Let me
deal with the second part first.
Unprecedentely the Japanese have asked
for international co-operation: they have
approached Britain, France and the USA
to see if they would collaborate over the
development of the Vth Generation. So
far no one has replied, though the omens
are that any reply will probably be in the
negative. We will try to do what we can
on our own. Some sceptics indeed take

the view that we shall probably be able to -

by man.

e Specimen applications
— Medical diagnosis

sign)

speech

Machine translation system
e Translations among multiple languages
® Vocabulary size: 100,000 words

Machine to guarantee a 90% accuracy, with the re-
maining 10% to be processed through intervention

e System to be an integrated system where comput-
ers participate in the individual stages ranging from
text edition to printing and of translations.

e Total costs involved to remain at 30% or lower than
those of translation by man.

Consultation systems

— Natural language comprehension )
— Mechnical equipment CAD (computer aided de-

— Computer user consultation

— Computer systems diagnosis

Number of objects 5000 or more

Inference rules: 10,000 or more

Semi-automated knowledge acquisition

Interfaces with system: Natural languages and

e Vocabulary size: 5000 words or more

Figure 2: This table shows the initial targets for de-
velopment of commercially available systems as
part of the Japanese 5th Generation project. Note
reverse engineer what the Japanese do.

I have doubts.

What do we get? Figure 2 comes from
that latest Vth Generation report. It is
the initial targets for commercial
development after they have survived
budget battles. They will not be the only
systems, it doesn’t work that way.
Japanese processes are iterative so that
the short term targets are likely to alter
as the R & D process continues. For the
ease or difficulty of all the R & D cannot
now be foreseen.

Ten Year Agenda

Will they be able to pull it off? Are they
likely to obsolete computing as we have
understood it ten to fifteen years out? |
think they will, and this strangely —
whether or not they succeed. This may
seem a most peculiar thing to write: it is
not. What has happened is this. In setting
out their plans they have alerted
everybody. So that everybody else is now
going down this route if for no other
reasons than to protect themselves. So
what has effectively happened is that the
Japanese have set the agenda of
computing for the next ten years.

And that alone is bound to change
computing. One last thought, and it
comes from Dr. Uchida, ICOT’s chief
hardware designer. “What we are setting
out to create”, he says “are what could

that many of the objectives would be totally un-
realisable using conventional computer architec-
ture.

be classed as special purpose machines. If
you go that route, you are free from
compatibility problems”.

The note of relief is very evident in his
voice. For he knows very well, as well as
anybody else, that if you can forget about
compatibility, a large part of the
designer’s problem disapears. He knows
too that they will have enough problems
without those.

And he knows something else. And it
is something that the analysis and the
documents give a hint of. In fact if you
forget about compatibility, if you design
a system which does not set out to be
compatible, in many ways you are
making it easier to be compatible. That’s
the paradox.

For compatibility now becomes a
straight problem of interfacing to an
external system. And that anyone who
has pored over the conceptual diagram
which accompanies this article will see is
precisely the route they are taking.

So they can be said to end up
compatible after all. But in this way.
Computing as we understand it becomes
a sub set of the larger scheme of things.
So the wheel turns circle: and whichever
way it goes they probably end up winning
anyway.

I wish I could have thought of that for
a strategy. 0
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

modore 64 and

THE NEW COMMODORE 64

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

Credit quotations on request.

(AF56L) Only £339.00

Toach Yoursail Programs
' ¥ C 16K YGA4X 399

THE FINEST SELECTION OF ATA

Business Programs

]
DRAGON 32 THE AMAZING ATARI COMPUTERS g
4 Consoles Available: J
Atari 400 with 16K RAM (AF36P) . .
T TR £249.95 !
Atari 400 with 48K RAM (AF37S) ¥ ATARI i
£319.00 ram—_— !
Atari 800 with 16K RAM (AF02C)
£499.00
Atari 800 with 48K RAM (AF55K) -
£590.00
= All above with BASIC & handbooks
Other hardware
s Cassette Recorder (AF28F) £50.00
The amazing new British com- Disk Drive (AFOBG) £299 95
puter with a full-travel standard Thermal Printer (AFO4E) £265.00 e
keyboard, a 16-bit microproces- Epson MEBUT, ok (AFI0R) £399.95 / i
¢ Epson MXBOF/T Mk IlI (AF40T) £447.35 /
sor, 32K RAM fitted (e’(pandab!e Printer Interface for 400 (AF41U) £59.95
to 64K and later to 256Kl!!), 9 Printer Interface for 800 (AF42V) £59.95
: . Interface Module (AF29G) £135.00
colours, hi-res graphics and Versawriter (AF43W) £199.95
Microsoft extended colour BASIC 16K RAM Module (AFOBJ) £55.00
(the very best BASIC to learn 48K RAM Module for 400 (AF44X) £125.35 )
with). It can be used with virtually ?i’:,p%"og.':ft AR (‘:\;375\32 [Zg gg
any ordinary cassette recorder, it Le Stick (AC45Y) £24.95 —
has a printer interface (Centron- Joystick Controllers (Pair) (AC37S) £13.95 P =
" A . : Paddle Controllers (Pair) (AC30H) £13.95
ICS‘tYpe'), ]QYSUCk‘S are ava”able For full details ask for our hardware leaflet (XH54J)) SAE appreciated
and it's incredible value for JOIN THE U.K. ATARI COMPUTER OWNERS’ CLUB
money. (AF57M) Only £1 99_50 An independent users’ group. Four issues of the club magazine for only £3 00! Address your subscription to Ron
tssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstratson and
games programs and lots more Issue 2 featured a tutorial on player/ missile graphics, an article about graphics on computers, &

seloction of members’ contributions to the program library and much more
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(Subject to approval
which can take up to 48
hours) (APR = 0%)
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VIC20 COLOUR COMPUTER

Software [all 3K uniess stated)

Introduction 1o BASIC Cassaties

NTRPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh,
Essex. Tel: Southend (0702) 552911/5654155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith W6. Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 5654000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 366 7292.




An exciting new Commodore
peripheral

commodore

COMPUTING

international

July 1882 £1.00

The independent magazine for Commodore computer users

Own or use a Pet or a Vic? advice on how to make the most of your
Fed up with being ignored by all the computer, whether you use a Pet or a Vic

traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too simple software, hardware, machine code, games,

or simply do not work? business use —whatever it is you'll find it in
You need Commodore Computing, the new Commaodore Computing.

monthly magazine. Commodore Computing If you want to learn more about your

is published by Nick Hampshire, author of computer, take out a subscription to

The Pet Revealed, Pet Graphics, A Library of Commodore Computing.

Subroutines and The Vic Revealed. That's the only way to get it, and get it
Each issue is packed with advanced straight.

Send £12.50 for 1 year's subscription (10 issues)
or send £1 for a sample copy to:

Commodore Computing International, 193 Wardour Street, London W1. Tel: 01-839 1881
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PLAYER MISSILE

ghapH1 & °

We must start with that program in the
previous article though, because it contained
quite a few important memory locations which
we PEEKed and POKEd rather unmercifully

Hello again! Let me launch into an apology
first by saying “sorry" about our non-
appearance last month. The brickbats
descended heavily on the head of our
hapless editor but it wasn't his fault, folks! A
vicious virus launched itself at the Hope
household and we were all down with it. It
was as much as | could do to get downstairs,
let alone write an article.

It's gone now though — and not before time
- 80 | can carry on where we left off in the last
instaiment. Then we'll finish by looking at
vanous methods you can use for screen
scrofing. Everything is part and parcel of
your Atari, and not using what you've got is
akin to Saville Row suiting wasted in the
wardrobe!

If you remember, the previous article

conciuded with a very simple BASIC program

to produce an on-screen “player” you could
move around with a joystick. The cursor
stayed in view throughout and, wonder of
wonders for those brought up on simpler
computers, the “player” could move over the
cursor without disturbing it or erasing it in any
way.

The movement was slow and cumbersome
because the program was written in BASIC —
a machine-code version would have been
fast and smooth, which may be an
encouragement to have a go at learning
machine-code!

Digressing for a moment, if you'd like
anotfier and more material motive for
mastering machine code, here's an interesting
fact about an Atari game called “Choplifter!”
which is in most Atari dealer’s shops at the
moment.

Compulsive....

Notwithstanding my good friend Julian
Allason's sideswipe at it a couple of issues
ago (I suspect he hasn't seen it or played it,
but fell victim to an unhappily worded press
release!), “Choplifter!” is an utterly compulsive
pastime. So compulsive in fact that it's
headed the list of American best-selling
software for the last three months, dislodging
“VisiCalc™, the world's best-selling program
for aeons, in the process!

Now “Choplifter!” uses every trick in Atari's
very considerable repertoire - reconfigured
characters, display list interrupts, fine
horizontal scrolling, player-missile graphics,
manipulated sound registers, and Heaven
knows what else!

| won't even attempt to describe what goes
on because that's not the point of the story
The moral is that “Choplifter!" is, of course,
written in machine-code, and it was authored
by a chap called Dan Gorlin who sold it to
Broderbund Software on a royalty basis.

And would you like to know how much Dan
is likely to make from this one single game in
terms of royalties? I'll tell you (and | have it on
good authority from none less than charming
Doug Carlston, president of Broderbund
Software)

Terry Hope concludes
his three-part series on
Atari with another look at
player-missile graphics
and an overview on screen
scrolling.

....And Cashworthy!

The royalties are likely to be around the
$100,000 mark! Remember, that's for one
single game but remember also that it's for a
game written in machine-code, since the
extraordinary things which happen on-screen
couldn't be made to occur in any other way.

Now I'm not suggesting for a moment that
you're likely to write a world-beater like that.
But it's a thought, isn't it?

Enough of this digression though. Let’s try
picking up the threads where we left off in the
last article. You'll remember that we -
concluded with a program listing which put a
“player” on the screen. You could move it with
the joystick, including to and through the
cursor (which remained on screen) without
disturbing or erasing the cursor in any way!

As we said at the time, it wasn't a game,
merely a demonstration of just what could be
achieved by scratching the surface of player-
missle graphics. And now we're about to dig
rather more deeply.

Manipulating Memory

You'll know, of course, that your Atari has a
considerable memory consisting of many
hundreds of locations, eaah of which is
helpfully numbered. You can look into each
one to see what's there with the PEEK
command, and you can use the POKE
command with a lot of them to make sure
your choice of content is in position.

There are some you can't POKE but Atari
has an answer to most of those, in that there
are “shadow" locations you can poke.
Whatever you put in those locations will be
transferred to the ‘'unpokeable’ locations fifty
times a second so there's no real problem

Now the locations we used in that
Ldemonstration program are locations you'll
use quite often during your experiments with
player-misSile graphics. That's why we need
to start by describing them and what you can
expect them to do for you

Here then are the important details

Location 54279: this is known as the
player-missile base pointer and ANTIC uses it
to find out where player-missile information
can be found in memory. That's how we used
itin Line 15 of the program

Location 559: this one’s known as the
direct memory access enable which is a
complicated name lor a point at which we
can actually turn ANTIC on or off. Better, it's
also the shadow register for location 54272,
the point at which it can be decided what size
our player is going to be: in our program we
settled on 2-line resolution

Location 53277: this one's used 1o actually
allow (or "enable”, to use the professional
term!) the use of player-missile graphics. It
turns the players “on” in other words.
According to the value we POKE into it, we
can get a number of possibilities. It's enough
for now to know-that a 3 allows a "players”
display.

Location 53248 this one tells us (or more
important, tells our program) the horizontal
position of Player 0. There are other locations
(53249,53250 and 53251) for the other
“players”,
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Location 704: this another of the shadow
locations — we use it because whatever
number's there is written 50 times a second to
the location which controls the colour of
Player 0 (guess what: locations 705,706 and
707 look after the colours of the other three
“players”).

There you are then — that's a listing of the
major locations used in the program at the
end of the last article. Armed with those, and
a desire to experiment, you should be able to
have some fun with the program by changing
the values originally given.

Be Sure To Experiment!

The key thing to do is, in fact, experiment.
Nothing in terms of PEEKing and POKEIng
will harm your Atari, but the different results
you'll obtain will be an invaluable if gradual
education,

Mind you, let's be clear about one thing:
there's no way that three articles can possibly
teach you all there is to know about Atari's
possibilities. They're manifold and books
have been written about them.

One sensible suggestion might be to get
yourself a comprehensive list of Atari's
memory locations. One publication I'd
recommend is Educational Software’s 'Master
Memory Map'. Copies are in most Atari
dealers’ shops, and it lists just about every
location you're likely to need and then some!

Another publication regular readers will
know I've recommended before is Atari's
master-work “De Re Atari". When | first
mentioned it many months ago, you were
lucky if you could get hold of a copy of a copy

of a copy. Now the original is freely available
and again you should check your nearest
friendly Atari dealer. You may well find parts a
little hedvy at first, but you'll inevitably come
to value it more and more.

More Manipulation
But let's get back to graphics manipulation

I'd like here to give credit to "De Re Atari"
for inspiring some of the ideas I'm presenting.
you'll find no less than 56 short programs for
you to enter and try. Each of them explores
one aspect of graphics manipulation, and
most of them use the PEEK/POKE locations
I've listed

Figure 1 provides a program that takes the
concept of player-missile graphics a stage
further than we've explored so far

For Heaven's sake don't expect a game -
in fact, don't look forward to anything which
even moves, for you'll be disappointed if you
do. What you should expect is a display
which may make you think rather carefully
about what's happening!

S A So what does th Figure 1 set
—oRAPHICE 4,120, Tl et
1 E'\'Co R 2,09 by the player-missile concept in addition to
11 ZE COLOS animation.
11?,5 COLD?(—O 10 Ly
PR "=y = .
% PEYis0 =7 |
o DR“ﬁTv y-29 10 GRAPHICS 0O
17 NE*EEK(105 A : 11 A=PEEK(106)-16
18, A=TE 54279 12 POKE 54279,A
19 P°K5b*a A6 13 X=256%*A
20 *’ZE 559 14 POKE 559,62
21 PDKE 53271;100 +bAO 15 POKE 53277,3
22 POXZ 53249 * 16 POKE 53248,102
G BOESL Ty e b 17 FOR I=X+1024 TO X+1280
24 ?%ig 1,25 18 POKE 1,0
25 |19 NEXT I
26 ?Ek}_ o;gi?o h,zo POKE 704,140
27 POKE 73,8 et T
29 gtga 4 <o 59 23 POKE X+1100+I,A
so it Neat o 24 NEXT I
x1 Flor 4% o 25 DATA 14,29,24,24,24,24
32 PRguTO L 26 DATA 24,24,24,24,24,24
33 ‘;‘Eﬂ ¥ 27 DATA 24,24,184,112
3A Co 35 sng "% _nary)|28 PRINT CHR$ (125)
39 creas rat? 29 POSITION 15,6
FiQ ;:tign oitxng L c= o] | SOTPRINT EabG
rese- Ny P {ie‘d
1ehin s Fig 2: A simple program
to use a “player’ as a
specialcharacter.
BN
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We've already seen that "players” provide
four extra colour registers which we can
control. The memory locations for them are in
the earlier list and manipulating them lets us
! have four more colours on each line of our
display

Increasing Resolution
There's a snag, of course (isn't there always?)
- the best we can normally get with a “player”
is 8-bit resolution, which is just the tiniest bit
limiting. Except that there is a way round it,
and that’s what you'll find used in the Figure 1
program

First we create a “player” (and a very
simple shape our "player” is too, but feel free
10 make your own more adventurous), After
we've put the shape on show, we change our
display priorities — remember our discussion
of this in the last article? — so that the player
has a lower priority than the playfield it's on

Then we play with the background colour
and the playfield colour, reversing each to
make the screen's apparent background
colour actually a playfield colour. The nett
result of all this jiggery-pokery is that the
player vanishes behind the new but entirely
false background

10 POKE 1536,112

il POKE 13537,112

12 POKE 1538,112

13 FOR I=1 TO 12

14 POKE 1536+3%1,71
15 POKE 1536+3%1+1,0
16 FOKE 1536+3%1+2,1
17 NEXT I

18 POKE 1575, 65

19 POKE 1576,0

20 POKE 1577,6

21 POKE 560,0 Greal, you say — an invisible player. Just
22 FPOKE 561 s 6 what you've always wanted! s there really a
3 = 3 oint?
T Isooan Sl i Certainly there is. We cut what to all intents
24 FOR J=1 TO 12 and purposes is a hole in the false background
25 POKE 1536+3%J+1 P ! by drawing the real background on it. If we've
26 NEXT J drawn it where the player is, the player then
seems to appear in front of the real

EIONEXT 1 background, but only where it's been drawn
28 GOTO 23 In this way we can have a player with

’ considerably more than 8-bit horizontal

resolution

Fig 3: A Basic program to
. scroll data from right to
left on the screen.
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Relax And Try It!

Now you may be reeling a bit at this stage,
but don't worry! Just relax and enter the
program in Figure 1. When you've done that
and run it, read this explanation again. It
should start to make rather more sense!

We've introduced two new memory
locations in the Figure 1 program, so let’s ket
out their details right away.

First, there's Location 53256. This one
controls the size of Player 0 (53257,53258
and 53259 control the sizes of players 1,2
and 3). A 0 in 53256 produces a normal size
player; a 1 gives you a double size player; a 3
gives you a quadruple size player, which is
really fat!

The figures to get double and quadruple
size players for the other three locations are
different. Check an Atari memory map for
details.

The other new location is Location 623,
another of the useful shadows, this time of
53275, a location to which you can't write
directly. Location 623 (or 53275 — they're
effectively the same) determines which of the
things on the screen gets priority — a “player”,
the “playfield” or the background.

Again, if you've been following this series
you'll remember some of our preamble to the
subject, when we explained the way in which
Atari could magically have anything on
screen passing behind or in front of anything
else, all at the cholce of the programmer. The
key, of course, is memory location 623 which
“shadows" 53275

For the rest, the Figure 1 program should
be more or less self-explanatory if you've
begun to use Atari's BASIC for simple
programming. The only ‘magic' in Figure 1
lies in the use of some of the more esoteric
memory locations, and you've now got some -
grounding in those.

Other P-M Uses?

The program in Figure 2 takes us on to
another of the uses for player-missile
graphics, albeit a fairly unusal and little used
application: the construction of specially
sized and shaped characters, if they're
needed to suppiement Atari's normal set.

| really am in debt to “De Re Atari" here,
and Atari's master magican, Chris Crawford.
It's the extraordinary degree of lateral
thinking that Chris generates which leads to
really far-out applications of the kind shown in
the Figure 2 listing.

There are no memory locations used other
than those we've already discussed so go
ahead and enter the program to see the
effect.

Oops, Nearly Forgot!
So there we are. But wait a second — | nearly
forgot! What about Figures 3,4 and 5?

Well, to paraphrase the publicity line for a
famous film *Just when you thought it was
safe to stop reading...." — and the finish must
be “along came screen scrolling"!

Be warned: I'm saying nothing by way of
explanation for the listings in Figures 3,4 and
5. You can see for yourself they're very short:
two programs of 18 lines and one of 15 lines.

Try entering them. It won't take you long
Don't expect anything too spectacular — the
captions will give you an idea of what to
expect. Simply run them. Then think about
what you're watching. Then look at the listings
again. Then make up your mind to master
your Atari and turn those effects to use in your
programs.

You can, you know. And your programs will
be small masterpieces of which you can be
justly proud!

Thank you for staying with me through
these three articles. | know it's been heavy
going at times but | hope you feel it's been

worth it in terms of showing you what you can
do

Coming Next Month!

Next month I'm moving back to an easier vein
— some of the really remarkable software
that's now available which make Alari a force
to be reckoned with in the efficient running of
a home or small business. Or, come to think
of it, a small business at home, which is
always something to think about in these
uncertain times,

And while I'm at it, | plan to clear up that
haunting question “What shall | do for a
printer with the mysterious disappearance of
the 80-column Atari printer machine?

Join me then. I'll look forward to it! []
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

40U
800 f

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions’in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K."s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we’ll send
you full details. Alternatively give us a ring on 01-301

1111 or 01-309 1111

ATARI

ATARI 400
with 16K

ATARI 400

with 32K

ATARI 800
with 16K

400/800 SOFTWARE & PERIPHERALS

Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in bus
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that i
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop’s
as well as details on our users club

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
ACCESSORIES BUSINESS Qvuggm_ he-Tac-Te

Basic
iness

5 NOW
catalogue and price list

Scram Castle Sieazy Adventurs Jawtireaker

PROGARAMMING

Cabiesy
Cassettny
Duhatiny

Pocki

ADVENTURE INT
Scort Adams Adv
Adventureind

Srangs Ody
My
Pyramid

sery Fun

No 10 Sav Islan
No 11 Sav hland 2
No 12 Goiden Voy
Angle Viorma
Oeflections
Gatactic Err
Galactic Ty

Lunae Landnr

am interested
and wc ke
test reports as v
available Hardw
Name

Address

Postcode

in purchasing an
1o rec

Mountain Shoot
Aracguard

Star Flite
Sunday Gol!

AUTOMATED
SIMULATIONS
Crush Crumble Cmp
Datestones of Ryn
Oragons Eye
invasion Orior
Rescue at Rigel
Ricochet

Star Warrior
Temple of Apsha
Upper Roaches Apy

UOOKS
Basic Ref Manual
l'|p~4|c At DOS

Utitities List
2 Manu
\'\. Atari Bot
Op Systemn L um,;
Witey Manual

culator
Databese Managemt
Decision Msker
Graph-It

Mort & Loan Ans
Nominal Ledger
Payrol

Parsonal Finl Mgmt
Purchase Ledger

Weekty Planner
Word Processor

CAYSTALWARE
Benaath The P
Fantasyland 2041
Galsctic Quest
House Of Usher
Sands Of Mars
yaterioo
World War 11}

FREE LITERATURE

and Software

Atari 400/800 computer
e copies of your brochures and
our price list cover

ing

all of the

Metric & Prob Solvg

Forest Fire

ntruder Alert
narch
anprobe

Moving Ma

Nomin Jigraw

Rings of The Emp

Space Tilt

Spoce Trap

Stud Poker

Triple Blockade

Musical Computer
My First Alphabet
Number Blast
Potycale

Presidents Of U
Quiz Master
Starware

Stereo 30 Graphics
Three R Math Sys
Video Math Flash
Wordmaker
EDUCATION EDUCATION
from ATARI

Conv French

Conv Garmar

Conv Italian

Con nish
Energy Crar
European C & Cops
Hangman

Inv Prog 1/2/3
K

Music Composer

? "'"wmlll
T
""lmmll’ |

Wl I

T

II?

'l"lllll“' L

States & Capitals
Touch Typing

EMISOF TWARE
UI tish Heritoge
Bbage/Dominces

Humpty Dumpty
Jumbo Jet Lander
Snooker & Billiards
Submarine Commdr
Super Cubes & Tilt
Tournament Pool

ENTERTAINMENT
APX

Avalanche
Babe

Blackjack Casino
Block Buster
Block ‘Em
Bumgper Pool

Canturion
Checker King
Chinese Puzzie
Codecracker
Comedy Diskerre
Dice Poker

Dog Daze
Domination
Downhill

Esstern Fr
Galahad & Holy Gr
Graphics/Sound
JaxO

Jukebox
Lookshesd
Mernory Match
Mides Touch
Minotaur
Outlaw/Howstzer
Praschoo! Games
Pro Bowling
Pushowr
Rabbotr

Reversi |1
Salmon Run

747 Landing Simul
Seven Card Stud

lll
s ‘lmml" "u‘"’ 'mh'

Misgion
Mouskattack
Threshoiq
Iysses/Goiden Fl
Wizard & Princess

Solits

Spach

Spoce T

Sultans Palace
wct Trek

Torry

Vizords Gold

Wizards Revenge

PERIPHERALS
Centronics Printers
Disk Drive
Eptom Printers
Program Ra
RS232 Interfoce
hermal Printer
) AAM
RAM

ENTERTAINMENT

yrder

Basketbal|
Blackjack
Cantipede 325 Mamaory
Chess
Entertainment Xit
Missile Command
Pac Ma

Space "
Star Raidery
Super Breakout
Video Easel

PEASONAL INT

from APX

Adv Music System
ot Generator

Biackjack Tutor

The Dogs

Keyboard Orgen

ode Tutor

Going To

ON LINE SYSTEMS
Crosstire
F rogger

SILICA SHOP LIMITED
34 The Mews. Wi

Twlaphana 01281 1111 ar 07399 |

Fitness Prg

AIDS from A
Assemblor Ec

Dsembler [APX)

SANTA CRUZ
Basicy of Animatiar
Bobs Business
Displey Lists
Graphics Machine
Kids ' & 2
Horlzontsl Scrolling
Master Mamory Map
Mini Word Processor

SILICA CLUR
Over 500 programs
write for detasly
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MEETING
SGHEDULER

An invaluable business
program for scheduling
meetings between busy
managers. Full listing
and documentation by
Bob Chappell.

fice meeting, you will know full well

the frustration and exasperation of
attempting to get a number of people
round a table at a given time on a certain
date. You might find that six of the seven
people are all available at the time you'd
like to hold the meeting but you can bet
your boots that the seventh cannot make
the date, so off on the merry-go-round you
go again.

This program sets out to assist in solving
this perennial problem. Basically, itisa
diary-type program except that it concen-
trates on several people and is concerned
with vacant and filled time, rather than
what the time is being used for. It has em-
bedded in it all the names of the individu-
als that you might at any time need to ar-
range a meeting with. 1 have used a
dummy data (as is startlingly obvious from
the names!) and you will need to
replace them. An arbitrary
limit of nine names
and abbreviations has
been set for the pur-
pose of this example.

I f you've ever tried to arrange an of-

The program first displays a menu of
seven options and I will deal with each in
turn. The first option allows you to create
a set of data for a new week. Each data-set
is based on a single week of six days (Mon-
Sat) and each of these days is broken down
into nine one-hour segments, notionally
commencing at 9am through to the hour
commencing at Spm. Naturally, in these
days of nose to the grindstone, no
allowance has been made for lunch
breaks! This first option simply asks for
the week number (since it will use this to
create a file called WEEK X) and pro-

' \&
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PROGRAM OUTLINE

Menu

Set up a new week.

Readsin afile from disk.

Saves afile to disk, first deleting the
oldfile. Note that CHR$ (13) is only
required by PET disks.

Displays schedules on screen, either
by individual or by day

Update the schedules by cancelling
orfilling a specified slot on a par-
ticular day for one individual

Searches and displays specified free
slots.

Endsthe run

Reads in fixed data of names, initials,
time slots and days of the week.

MAJOR VARIABLES

IRY" : FORI=1T03000: HEXT: GOTOT0
ns

Where P is total number of people, D
is number of days in working week,
and His number of 1 hour slots. A slot
settoOisfree, setto 1isfilled. The
whole array represents 1 week.

N$(P) & INS(P)

Names and Initials, the latter being
used to save space onthe screen
displays.

Names of days of the week.

Names of the hourly slots e.g.10.

Setto 1ifanew file created or an old
onereadin.

PN$, DN$, HN$
PN, DN, HN

The selected week number.
Selected person,day and slot —set to
zeroif all chosen.

Setto C for cancel or Stofill a slot.
Length of slot on which search s to
be made e.g. 3 means three consec-
utive free 1-hour slots are required.

The REM statements are for clarity and can be omit-
ted. The underlined 'C' represents the Pet Clear
Screen command. The program occupies just over 8k
and can be reduced or increased by changing the

DIM statements.

000000000000 0000000000000000000000000C00C0C0CFB0COCOCCR0CFCOCODOC0FO0COCROOCRO0ORO0CO0OBRO0CRO0ROCROO®EFP®
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ceeds to initialise the data arrays, return-
ing you then to the menu

Option 2 allows you to call up a previ-
ously saved WEEK X file. Reading this in
will overwrite any data already set up in
this run so you are advised to save this be-
fore calling up another file. Option 3 gives
you this opportunity to save a file. Note

T70 REM*** UPOATY SCHEDULES
1 that it will not allow you to proceed if you
800 PR have not either first created a new file or
bl mialfd o il HARFIIAS already called one in. It will scratch the
JUAL (PH$) 1 LPPN existing file of the same name from the

W (B) *UPt

disk before it saves the new one. No error
checks are made on reading, writing, or
scratching disk files and as this program
was written on a PET, you will need to
substitute you own disk or tape routines

Option 4 invites you to display the date.
It displays all the names of the individuals
for you to select either one or all of them.
You are then asked to select one particu-
lar day or all of them, if you have opted to
examine all individuals’ schedules. If you
have selected only one person, the whole
week’s schedule will appear on the screen.
If, on the other hand, you have elected to
examine all the individual schedules, only
one day will be displayed at a time but it
will contain all the details for all the indi-
viduals (their initials are displayed down
the left hand side). Asterisks indicate en-
gagements, dashes indicate that that par-
ticular one-hour slot is free.

The fifth option gives you the opportun-
ity to update the schedules - this could be
effected by calling in all the relevant ap-
pointment diaries at regular intervals.
You may cancel an engagement in an indi-
vidual's one-hour slot or fill it. A prompt
message gives you the confirmation and
the chance to escape if you have made a
mistake. Option 6 is perhaps the most use-
ful. You are invited to enter the day (or
any day, if you're not bothered), start time
and duration of a meeting and the prog-
ram will display the records of all those
people who have that particular time of
day free, thereby giving them no excuse
for refusing your invitation to that meet-
ing, provided your records are up to date!

The final option allows you to exit
gracefully from the program.

With a little adaptation, such as adding
a printer routine, I'm sure harassed sec-
retaries and others would find this utility
useful and effective — alleviate executive
stress now!

T ENTER T
W« 1100 §

TON JMBER

RIS "0 o
Jo IO 1V
*OTHENPSLINT® INVALID £

‘SOl *
LR
B8 (R 10%;

PHESM (724, DM 100) = 1 1 GOTO92

AN

I OTHENPRLI
A (B)*F D)
o1 1IN HOURS

FLGCOOR (HN4LG) >HTHES
NGO 1 300

RINT : PRINT™ INVALID IRy 1 QOT01250

A Ay
0 FORJ=1T00 1 READMS () , WJ=1T06 : READHS (J ) ¢ NEXT
1450 PORJ= 1100 READOS (1) &
1 DATA APRIL
1470 DATA COL
1480 DATA JEAN LAIR,
1490 DATA GRAMAM TANDY,C
1500 DATA 09,10,11,12,0
1510 DATA MON,TUE,WED, ™MU , F

-
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L 4

“I've given up writing
and suggest you do the same”’

Scriptwriter Denis Norden has never been
hiappy with dictation and readily admits to being
no typist Now he’s even given up longhand
because he's found a far more efficient way of
getting his thou;;hts on to paper - fastand in
perfectly typed form

Its called the Microwriter — faster than
writing longhand, it’s easy to learn and easy to do
You enter your words into the Microwriter with the
fingers of one hand, where they are stored in a
1600 word memory. You can then check your text
onthe Microwriter’s moving display and alter it if
you wish. The finished text can be immaculately
turned into type by simply plugging into a printer or
anelectronic typewriter. You can even transfer
your text to and from your microcomputer or
word-processor

Because it is completely portable the

OUO

microvériterl:l

An a: £ s ge el the Mambr
55( ] « e Ma.

Approved Microwriting  North Wales & Merseyside

Centres are: hester 0244-37966¢
Scotland N. Midlands

fdinburgh 031.225 2774 Chester 0 3

North East W. Midlands
(hester-le-Street 0385-881551 Kidderminster 0562-745451
North West

E. Midlands

Manchester 061-834 3448 Lought

ow, London W(

y Life Gr

Microwriter can deal with your letters, reports and
documents whenever it suits you without the need
for dictation, longhand or typing and it eliminates
the frustrations of endless redrafting.

The Microwriter with its built-in
microprocessor, and using the brilliantly simple
microwriting technique, makes this a unique,
powerful office product for anyone who has to get
his thoughts on to paper. It brings word-processing
power to the fingers of one hand, without the need
for any specialised training

As Denis Norden says: "l am to technology
what Marconi was to hairdressing but the
Microwriter is amazingly easz to use, The makers
say that the average user picks up the technique in
less than an hour. | am proud to say that | turned out
to be very average after | bought my Microwriter.”

The Microwriter helps people “write into

4

1B SHJ. Telephone

01-831 6801

mpanie

S. Midlands
Banbury 0295-66555
E.Anglia

ambnage (
S.West
Exeter 0392-34751

uth 0752-6652 3¢

type” in companies such as Courage, Unilever,
British Telecom, hundreds of smaller businesses
and, of course, Denis Norden

To find out more, contact your nearest
Microwriting Centre or post the coupon today.

If you need to write — you need a Microwriter

For the technically-minded

The Microwriter portable Powerful PROM WP
word processor features software contains

The new 5-finger keyboard Processing of full A 01

BK RAM

16 character

To Microwr

London W(

| would like

Positior

Compar

Address

lelephont




STATE-OF-THE-ART REPORT

AIiernaIivg:
keyboards

“I'm closing my mind and throwing away the key...”

Chorus line from well-known purveyors of popular music.

ishing around for an intro to this

latest piece — not having one would

leave me in a state Ron Pickering

would describe as 'exposed at the
front' — my gannet-like memory by-passed the
easy Synonym Finder solution and floated out
a fortuitous conjunction of closed minds and
keys. For although the multiplicity of manufac-
turers may manipulate their machinery in mul-
tifarious ways, that old lump of Qwerty still
hangs out at the important end. And the mental
closure excludes the alternatives to the square
lettered lumps.

Of course the vigilant reader may point out
that my intro quote says pretty much the oppo-
site of what | mean, as well as passing the
opinion that my use of alliteration would have
W.H. Auden rotating in his grave like an over-
excited Catherine wheel. But who's writing this
stuff anyway? My Synonym Finder didn't even
have keyboard in it... .

What I'm trying to say is that hitting keys is
not the only way of getting data into a compu-
ter, and that according to several important
sources it is one of the worst ways. These
sources maintain that keyboards are slow,
tricky, and —damn it — just not natural things for
human beings to use, since if men and women
were meant to tap messages to each other
they would have been fitted with the equip-
ment to do it

Built-In Inefficiency
Keyboards have always caused trouble, ever
since their introduction in the dim mists of the
last century. The story goes that the operators
of the early keyboards built up typing speeds
that the mechanics of the machine just
couldn't handle, and so the arrangement of the
keys on the board was changed to slow the
typists down. And this built-in inefficiency still
survives in the familiar QWERTYUIOP layout
The alternative story is that this layout was
an honest attempt to place the keys most often
used under the strongest fingers of the typist's
hands, but this smacks of a cover-up to me
Consider the cases of the left little finger and
the 'A’, and the placing of the little-used 'V',
Watson. Then there is the ridiculous position-
ing of the ‘B’ and the ‘Y’, which means that fast
typing of the simple word ‘by’ almost inevitably
means a tangle of metal hammers to unravel
and strong language in the typing pool. One
good thing about Sight and Sound courses is
that they teach you to spot these things; and

after spending lengthy periods staring at
keyboards (thinking of intros, comtemplating
BDOS Errors on A, and so on) my natural
paranoia tends me towards the slowdown con-
spiracy theory

Whatever, Qwerty has established itself de-
spite the suspicious fact that the longest word
you can type on the top row of keys is 'type
writer’, and computers have followed the office
equipment firms in using keyboards for data
entry and just about everything else. Jugger-
nauts are hard to stop — ask any Buddhist
monk

But with no mechanical parts to jam at
speed, computer keyboards are different from
early typewriter ones as Mr. Remington himself ~
knew them. There might be strong arguments
for the status quo, along the lines that vast
numbers of people are used to Qwerty's quirks
and that using this format on computers
means that ordinary office workers can switch
to computers easily. On the other hand,
people using computers these days — at
home, for instance — may never have touched
a keyboard before. And lots of prospective
users are senior managers who have a phobia
for the menial task of hitting a keyboard. There
must be other ways

And so there are, lots of them. This springs
naturally from the fact that a computer
keyboard is by no means just a device to trans-
late the operator's finger movements into car-
bonised graffiti on defenceless bits of paper
No, a computer keyboard is a device that
squirts coded lumps of bits into the innards of
the machine, and bit-squirting is a job that can
be handled in a variety of ways. All you need is
a device that accepts some kind of information
from the user, produces the right codes, and
fires them safely into RAM where they belong

Human Voice
We were talking earlier about the unnatural-
ness of keyboards as a means of human com-
munication. So it was natural ior people to look
for a way of using that wonderful all-purpose
communications device, the human voice, as
a data input device. Humans are used to talk-
ing, so computer operators would need no
training apart from learning the right words to
say, and you could work a computer success-
fully while keeping both hands free for...well,
anything you might need both hands for while
working a computer

However, regular readers might re-
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Microcomputers are getting
faster and more powerful all
the time. But the main
bottleneck in the system — the
keyboard - has not changed in
design since its invention. You
don’t have to use a keyboard to
enter information however,
now that devices are available
to understand speech, written
text or bar codes. John Gowans
reports the State-of-the-Art.

member a brilliant earlier article on speech
synthesis, where the difficulties involved in
getting a computer to understand words were
superficially spelled out. Spewing words out is
no big deal for a chip, but taking them in is
tricky

The idea is simple enough though. Sound is
just a waveform, and this can be accepted by
a microphone, amplified, digitised, compared
with a previously-stored digital model, and the
appropriate action instigated. This simple
statement conceals a minefield of practical
problems, but we journalists are trained to
gloss over such things

The main problems are the information con-
tent of speech and the fact that each speaker
says the same word in a different way. Worse,
a single speaker says the same word a diffe-
rent way each time, so any speech recognition
system has to allow for slurrings and mis-
pronunciations; and once you start allowing
things to be only roughly right in computer sys-
temns you hit trouble

The information content of words — each one
might need 10K bits to describe it reasonably
fully — can be got round if you throw enough
computing power and memory capacity at it
Companies like Federal Screw Works sub-
sidiary Votrax have done just this, and you can
get a pretty decent speech recognition system
from then if you have £50,000 or so to spare
But for micro users to get into talking to their
machines, corners have to be cut. The accu-
racy of the analogue-to-digital converters at
the front-end can be reduced, so that the
number of bits of storage needed per word is
less; and the system can include some learn-
ing capacity so that its response is tailored to
just one speaker's utterings and not to some
Olympian standard

This explains why systems like Big Ears from
William Stuart Systems, and the Heuristics
Speechlink, are on the market at more reason-
able rates. As you might expect, the perfor-
mance is not up at Votrax's vertiginous
heights. But they do indeed work, and the
cheap end of the market represented by Big
Ears’ UK101, Superboard, Nascom, Vic and
ZX81 compatibility (among others) could get a
fillip from recent work in Japan. There, Toshiba
has already launched a TV set that can change
channels, brightness, and so on to spoken
command. There are drawbacks, of course,
since the TV has to be spoken to through a

microphone, needs a lengthy learning period
before it can switch you from Nationwide to
Where There's Life in response to a muffled
curse, and only understands Japanese any-
way. But it is a start. And giant conglomerate
Matsushita, which | have had occasion to men-
tion before, has announced that it is mass-
producing speech recognition chips just beg
ging to be built into hands-off systems

Limited Vocabulary

Be that as it may, all this speech recognition
stuff is a bit esoteric (abstruse, recondite,
deep, profound, abstract, impenetrable, in-
comprehensible, et al — eat your heart out,
Roget). Chips or no, there is little prospect of a
usable speech recognising system in the pun-
ters' scope before 1985, if then. It should be
made clear here that | am not knocking the
firms already selling such things, but — in
another of my instant definitions — | reckon that
a proper speech-understanding system
should accept its limited vocabulary from any
speaker, however drunk or otherwise incohe-
rent. And it should do it without errors, ques-
tions back to the operator, or synthesised
utterances of '‘Pardon’

This should not be discouraging. We have
already seen that keyboards are just not-very-
handy ways of putting binary codes into the
computer, and we have all also seen an alter-
native method of doing just that

Yes, look at your Cornflake packet or brand-
new paperback. Somewhere on the packag-
ing there will be a demented Zebra crossing,
that means that the item is bar coded. And bar
codes are just the kind of thing we are looking
for

The reason for this is that bar codes are con-
tainers of information just waiting for the pas-
sage of a suitable reading wand to yield up
their data. As an example, look at Hewlett
Packard’'s system. The company has pro
duced a cheap reading wand, the 82153A (if
anybody cares), that will plug into even some-
thing as humble as its HP-41C pocket compu-
ter — programmable calculator, that is. This
wand will read, reasonably enough, Hewlett
Packard's bar code format where a wide black
bar represents a ‘1’ and a narrow one repre-
sents a ‘0. What about the spaces, | hear you
ask? These are supposedly the width of the ‘0’
bar, and give the system some kind of ben
chmark for the current unit width
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The bars in that Zebra block are organised

in 8-bit bytes, in rows that can contain up to six-
teen bytes with three bytes used as a ‘header
and thirteen for data. Each row includes start
and stop bits to allow the row to be read in
either direction. But enough of such technical
stuff. In use, all the operator needs to do is run
the wand along a bar code, in either direction,
and the data will get where it belongs. The
wand includes a light source and a light detec-
tor, and can tell a broad black band from a
white stripe from a narrow black band, the
codes are only as big as they are (vide the
Cornflake packet) to allow for hand wobble in
running the wand over the bars

Laser Fight
More spectacular is the laser reader, being
used in US supermarket checkouts and IBM's
warehouse in Greenford (and if that tells you
something about the UK's acceptance of
technology, go ahead and listen). In its super-
market form this involves an eight-slot hole like
an asterisk in the checkout counter with a laser
underneath, The bar-coded goods are just slid
or rolled across this aperture (opening, hole,
eyelet, interstice — The Synonym Finder) and
the till rings up the sales. The supermarket
managers love it, since it reduces even further
their dependence on the traditional lack of in-
telligence of the checkout operatives — but this
is getting us some way from our brief

Suffice it to say that computers are perfectly
happy to read bar-code blecks rather than
tapping keys — there is, as far as the computer
knows, not a ha'porth of difference in the data

However, for the operator of a conventional
personal computer bar-codes are another red

if you will, using a wand to enter the word
‘print’. First run the wand over the block for 'p’
on your code sheel — a big sheet, too, this—re
peating it if the computer doesn't get it, and
then repeat procedure for the 'r' and so on
Cumbersome eh? Much worse than hitting the
qwerty keys to do the same thing. For data
entry when the operator doesn't know any-
thing, even the price, bar-codes are fine. For
computer use they can do no more than intro-
duce a feeling of discomfort in the fundament

The same does not go for optical character
recognition, or OCR to use the very original
abbreviation used universally. What this
means is that the computer is capable pf read-
ing printed text and converting it into a form it
can understand

One of the pioneers of this technique was
one Ray Kurzweil, an engineering graduate
from MIT (Massachusetts Institute of Tech-
nology, dummies) who turns out to be one of
those revolting characters who started
programming at age Twelve. Apologies to
young readers, but I'm in the wrong genera-
tion. Ray got heavily into OCR and even
speech synthesis, mainly to help out the blind;
out of about 40,000 books published each
year only about 350 are published in Braille as
well, and these are hefty tomes since each
Braille character takes up much more space
than a printed letter. Kurzweil's scheme was to
produce a machine that would read the text

herring, or green kipper if you prefer. Imagine,”

/ —
1Ly
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Alternatives to keyboards
come in many shapes and
sizes, according to the job
they are intended to do.

1. Microwriter uses
different combinations of
six keys to represent
letters of the alphabet.
‘Converts’ claim that it
takes ony one hour to
leam.

2. The Mouse is a
means of inputting
graphical information
onto a high quality
screen. The mouse is
moved by hand on a
special board (3) which
detects its position.

4. Datatab is similar to
the cash registers found
in certain hamburger
emporiums. The touch
sensitive surface can be
overlayed with an
application sheet -
making it very easy for
non-computer users to
select information.

5. Bar codes, as found
on everything from
cornflake packages to
magazines, are rapidly
becoming the standard
way to store digital
information on paper. A
bar code reader enables
information to be fed
direct to the computer.

6. Touch sensitive
screens are a now idea
available in kit form or
built into the VDU (7) - a
sensitive surface can
detect the presence of a
finger.

8. Sticks are the most
popular alternative to
keyboards for game use,
though Lightpens (9) are
now being catered for in
both home and business
software.
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from an ordinary book and produce either
Braille or even spoken output from it

One of the pioneers of this technique was
one Ray Kurzweil, an engineering graduate
from MIT (Massachusetls Institute of
Technology, dummies) who turns out to be one
of those revolting characters who started
programming at age Twelve. Apologies to
young readers, but I'm in the wrong genera-
tion. Ray got heavily into OCR and even
speech synthesis, mainly to help out the blind;
out of about 40,000 books published each
year only about 350 are published in Braille as
well, and these are hefty tomes since each
Braille character takes up much more space
than a printed letter. Kurzweil's scheme was to
produce a machine that would read the text
from an ordinary book and produce either
Braille or even spoken output from it

Reading For The Blind

He succeeded, to the extent that the company
he founded (Kurzweil, oddly enough) was
taken over by Xerox in its push to take over all
aspects of the electronic office. The Royal
National Institute for the Blind is using one of
Kurzweil's machines to translate literature into
Braille at an unprecedented rate, and the talk-
ing version is already in wide use in the US.

So what? Computer reading of printed text is
so what. For instance, look at the program list-
ings printed in micro magazines in such num-
bers. Wouldn't it be nice if, instead of slavishly
typing these in, you could run a reader over
each line and let the computer do it for you?
This is certainly possible. The Japanese —who
else? — have produced a cheap unit that will
do just this, reading-various character fonts
and sticking the data down an RS232 interface
into the computer. | would have more detail,
but the information came from a Japanese
magazine and my reading knowledge of
Japanese is not what it might be. In fact, it is
zero, so | picked this up thanks to a friend to
whom Japanese is an open can of
heiroglyphs.

Looking at the printed listings. Often they
are not listings at all, but transcriptions with the
inevitable errors — as you will have noticed, not
even this organ is free from the Grauniad syn-
drome. Then again, even if the printed version
is a photographed printout, the structure of
each letter depends on the printer used by the
computer operator. And lastly, magazine pub-
lishers are very conscious of space. With the
wonders of photo-typesetting, a program list-
ing can be printed slightly reduced or slightly
blown up to fill the gap the advertising depart-
ment has left.

In other words, the OCR reader will not be
certain of what it is getting to read. And as we
have observed before, uncertainty in a com-
puter system either causes trouble or costs
money to avoid This was the reason for the
oddly shaped numbers on your cheques,
carried over into filmic productions of
computer output. These ‘machine readable’
numbers are shaped to make any ambiguity
more unlikely, with jutting out lumps in odd
places.

So OCR is a reasonable bet for keyboard-
less input, particularly when programs and
data are provided in a standard printed format

that the machine can read without having to
make any difficult or costly adaptations. But
since this is not that often the case, and since
random input like single letters commands is
not really the domain of OCR reading, this too
seems like a loser

Touch-Sensitive Screens

So what is left? We need something that the
operator can do to the machine that tells it, in
an unambiguous way, what the opéerator wants
to do. The best bets here are light pens and
touch-sensitive screens.

Both these things depend on the quality of
software to make them work well for the com-
puter user, The hardware is nothing much, at
leas! by today's standards, but the software
has to be written right if these techniques are to
be used.

The reason for this is simple, gentle reader
Both light pens and touch-screens depend on
stuff actually being on the screen before the
operator can take advantage. Both techniques
depend on the user defining a particular area
of the screen, sans keyboard, and on the com-
puter knowing which area has been defined.
For example, say there is a menu on the screen
that requires the operator to make a choice.
The Japanese, according to Fujitsu's head
man, might find it hard to make a definite
choice, but after all they will be talking to their
machines. In the West, all the user has to do is
pick and option—even if that option is ‘go back
to the last menu,' and multiple-choice ques-
tions are meat and drink to the Nuffield-trained
computer generation of the 80's.

Light pens are old business already, as
Groucho Marx might have said if he was still
making films. They have often appeared on
Tomorrow's World, in the Raymond Baxter era
yet, and are now available for many cheap
home computers. All they do is let the compu-
ter know where they are placed on the screen,
which means that touching them to a point (a
graphics square for example) attached to a
menu option causes that option to be selected.

The same goes for touch-sensitive screens.
Here, the screen is coated with a layer which
builds up a matrix of points corresponding to
the character positions in video RAM. So if a
menu appears on the screen, and the screen
is a touch-sensitive one, the user can activate
any option or part of an option by sticking a
finger at the appropriate point

This is the cheap method, and it can be re-
trofitted to existing screens; Lear Siegler has
introduced a touch-screen kit for. its ADM3
terminals. There is a more accurate (and ex-
pensive) method that avoids greasy finger-
prints on the monitor — here a fine net of light
beams is projected horizontally and vertically
just above the glass, and the computer can tell
which beams are interrupted and so figure out
which part of the screen you are pointing at

The drawback with both types is that they
only specify a particular screen position, and
the computer software has to figure out exactly
what is being displayed at that position at that
particular time. Also, you can not enter data
this way unless you have a character set dis-
played on the screen for you to build up words
and numbers with — and prodding letters on a
screen is as bad, if not worse, than hitting keys

on a board.

So as we've seen, until speech recognition
gets cheap and.reliable and can distinguish
between a sneeze and Wednesday or tell its
R's from its L's, there is little alternative to the
conventional keyboards. So perhaps we can
improve the keyboards themselves?

The Demise of Qwerty
Not the layout, since Qwerty is as established
as Margaret Thatcher unfortunately seems to
be. Even though the French —typically - switch
afew keys around to give an Azerty layout, and
the Scandinavians have to add a few to give
those strange vowels with lines through them,
Qwerty is incorrigibly present just about every-
where. Even Clive Sinclair, who played such
havoc with keyboard design in just about
every other way, stuck to the archaic layout.
He did use thal single-key word entry
technique though, now also adopted by
Olivetti, and that certainly speeds things up if
you can remember which combination of shift
and function keys you need o hit {o get the
ZX81 producing the right words. And to show
that his genius is not static, the Spectrum has
an elegant rubber sheet to push the mem-
brane keys through
However, if Qwerty is fixed you can certainly
think about reshaping the board itself. The
Maitron keyboard is just such a thing, looking
just like a conventional keyboard that has been
-left on top of a radiator for several days. The
idea of this weird shape is that it positions the
keys in the perfect places for typist's fingers,
cutting down hand and finger movement and
so speeding up the typing process
And then you can reshape it really radically,
and perhaps one of the few viable keyboard-
like input devices to replace the keyboard cer-
tainly looks odd. The Microwriter, first invented
by expatriate American Cy Endfield several
years back, has only six keys that, pressed in
different combinations, can produce any
character you can name. And the advantage is
that all six keys are positioned so that the de-
vice can be operated one-handed
Fans like PCW editor Peter Rodwell claim
that the key combinations are easy lo learn,
since the shape made by each combination is
supposed 1o resemble the character it pro-
duces. And a single-line display means that
the Mircrowriter can be used in the favourite lo-
cation of PCW editors, viz: a hammock on a
beach in Bali
Recent additions to the box include an
RS232 interface for connection 1o a screen or
printer — and you will be relieved to know that
the price has stayed pretty much the same at
£500 give or take a few pee. | always said PCW
editors were paid too much
Apart from speech input — and keep an eye
on that, if that's not a contradiction in terms — all
these technologies are difficull, expensive,
and/or inefficient. Just like conventional
keyboards. Throwing away those keys is not
going to be easy just yet. O
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~ Write
into Iype.

If you produce a high volume of text, sometimes
need several drafts before it is finally typed, or require
immediate typescript, this powerful, portable word

: Tt Processoris probably the
iz fastest and most efficient
way that you can benefit
from WP today
To find out how you
can learn the Microwriting
technique in less than )
an hour, and produce
perfectly typed text the
same day, contact your
local Microwriting Centre

- m|y
mlcrovEriterD

4B microcentres

North Bar, Banbury, Oxon, OX16 0TF Telephone {0295) 66555

SPEECH
INPUT
FOR
YOUR
COMPUTER!

BIG EARS opens the door to direct

man-machine communication. The system

comprises analogue frequency separation filters,
preamps and signal conversion, together with a quality
microphone and extensive software.

Words, in any language, are stored as ‘‘voice-prints’ by
simply repeating them a few times in “learn” mode.
Using keyword selection techniques, large vocabularies
can be constructed.

Use BIG EARS as a front end for any application: data
enquiry, robot control, starwars — the possibilities are
unlimited... 49 '
BUILT, TESTED & GUARANTEED ONLY £ “
PRICE INCLUDES POSTAGE & PACKING PLEASE ADD VAT AT 15%

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
ZX80/81, PET, TRS80, MZ80K, APPLE Il, VIC 20, ETC.

COLOUR MODULATOR KITE12
RGB in, PAL/UHF out BUILTE18

Please add VAT at 15% to all prices
Barclay/Access orders accepted on telephone

W‘LL'AM Dower House, Billericay Road,%

Herongate, Brentwood,
STUAQT Essex CM13 3SD.

SYSTEMS Ltd Telephone: Brentwood (0277) 810244

NOBODY DOES IT BETTER!

At DATATECH we only stock the best. That means
high quality, reliable, easy-to-use products that
have a proven reputation. Our current range
includes: Ay

EPSON TYPE 3 PRINTERS.

Save £50-£75 (+ VAT) when you choose your
printer from Epson’s superb new series. Full range
of interfaces, cables and sundries available

PETSPEED BASIC COMPILER

Produces optimised code that executes up to 40
times faster. “Highly recommended." (Commodore
Computing)

“The excellent execution speed...made Petspeed
my personal favourite." (MicroComputer Printout)

POWER PROGRAMMING UTILITY

By well-known experts Brad Templeton and Jim
Butterfield. Gives a dramatic improvement in the
ease of programming BASIC

VISICALC ELECTRONIC WORKSHEET

The world's best selling software package
Invaluable aid for both business and home use. We
have the new improved version that works on both
8032 and 8096.

CODEWRITER PROGRAM GENERATOR.
Easy-to-use Program Generator enables you to
write applications in a fraction of the time it used to
take.

DMS DATA MANAGEMENT SYSTEM

Powerful records management system with
comprehensive reporting facilities. Over 3000 sales
in UK.

VERBATIM MINI DISKS.
The world’s most popular mini disks at bargain
prices.

PET DESK.

Designed by a Commodore user to overcome the
problems associated with using ordinary office
furniture. Very smart and comes in 6 different
versions to suit every need

Write now for FREE LEAFLETS and our SPECIAL
OFFERS.

Please state your system and the products you are
interested in

DATATECH LTD(MCP),
3 Bramhall Close, Timperley,
Altrincham, Cheshire. WA15 7EB,
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Most people are familar with Parkinson's Law,
Murphy's Law, and their endléss variations. |
thodfht we would start off this month with a few
laws of computing which you may not have
come across

Brook’s Law
Adding manpower to a late software project
makes it later

Laws of Computer Programming

1 Any given program when running is
obsolete

2 Any given program costs more and
takes longer

3 If a program is useful, it will have to be
changed.

4  If a program is useless, it will have to be
documented.

5 Any given program will expand to fill all
available memory

6 The value of a program is proportional

to the weight of its output.
(Observation has led me to think that
this law is in fact the reverse of the truth
My version reads “The value of a prog-
ram is inversely proportional to the
weight of its output.")

7 Program complexity grows until it ex-
ceeds the capability of the programmer
who must maintain it ’

8 Make it possible for programmers to
write programs in English, and you will
find that programmers cannot write
English

The Ninety Ninety Rule of Project
Schedules

The first ninety per cent of the task takes ninety
per cent of the time, and the last ten per cent
takes the other ninety per cent

Shaw's Principle
Build a system that even a fool can use, and
only a fool will want to use it

Weinberg's Law

If builders built buildings the way program-
mers wrote programs, then the first wood-
pecker that came along would destroy civilisa-
tion

Meskinen’s Law
There's never time to do it right, but always
time to do it over

Finally in this vein, do you know Ginsberg's
theorem?

1 Youcan't win

2 Youcan't break even.

3 You can't even quit the game

LA E

Sorme months ago in these pages (February
1982, p.55) Dennis Jarrett told the true story of
the origins of the word de-bugging, a word
coined by Captain Grace Hopper, USN, the
kworld's first programmer when working in the

40's with the Harvard Mk 1. What follows is also
a true story, but one which occurred a quarter
of a century later.

Around 1970, a GEC Elliott Automation Field
Engineer for the Elliott 903 system based at
Borehamwood was called to investigate a fault
on such a system at Sheffield University. It was
the days of paper tape readers, and the stu-
dent was having a problem which no-one
could identify. When his tape was read in, it
would occasionally stop, but to confuse mat-
ters not always in the same place. The en-
gineer arrived and ran his test programs in
front of the student, but no fault was found. He
then ran the student's problem tape through
the tape reader several times, and still no fault
occurred. The engineer left, leaving behind
the instruction that he should be called if the
fault recurred.

Within a few days the tape reader again
failed, and in precisely the same way. So the
engineer came back, re-ran his test programs,
but he still could not find the fault and neither
could the student reproduce it with the prob-
lem tape.

So the engineer asked the student to go
through the motions of reading the tape in in
exactly the same way as he would normally do
when on his own,

The engineer went to the back of he room to
observe. The student loaded the tape reader
with the problem tape and set the reader off
Because it was a long tape, he turned off the
lights and went out of the room as he normally
did.

After a few minutes, the tape stopped. The
engineer immediately approached the tape
reader, and the reason why it had stopped im-
mediately became obvious. The only light in
the room was that of the tape reader. And that
had attracted a fly which was buzzing away fly-
ing inand out in front of the photo sensitive cell.

RARAAAR

The following is not reputedly true. It is one of
those stories told by salesmen, each saleman
so casting it that the punch lines apply to a
competitor

The DP manager stood outside the pearly
gates waiting for admission. He had however
to admit to his profession, on hearing which St.
Peter sent him straight down to hell

“What is your profession," said the duty
Devil

"l was a DP Manager." said the applicant.

“In that case,” said the duty Devil “you have
a choice of three hells. There's an IBM hell, a
Univac hell, and an ICL hell.”

“What is the difference,”
manager

IBM hell he was told was 22 hours a day of
trying to complete a JCL pack for a 140L prog-
ram still running under emulation on a 4331,
followed by two hours of being nailed to a
cross and pelted with hot coals by IBM sales-
men,

Univac hell was 22 hours a day of trying to
understand communications protocols on a
thinly disguised EXEC 8 manual called OS
1100 followed by two hours of being nailed toa
cross and pelted with hot coals by Univac
salesmen.

And the ICL hell was 22 hours a day of trying
to convert @ George 3 program to run under
VME 2900 followed by two hours of being
nailed to a cross and pelted with hot coals by
ICL salesman

The choice did not seem particularly wide,
so the DP manager stood there and pondered.
A passing imp who in life had been a computer
operator took pity on him however and
suggested that he pick the ICL hell

“Why?" said the the DP manager

“Well, it's like this,” said the imp. “By the time
those ICL salesmen have found the bits of
wood to make the cross, found their support
engineers and got them to nail the bits of wood
together, and then sent to St. Paul for the
stones, the two hours are nearly always up.”

said the DP
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CP/M 80O forthe Siriusli
and the PET

CP/M Software

Sirius 80
Card

® Allows all standard CP/M 80 2.2
software to run without modification
g card simply plugs into any one
the four internal expansion slots and
comes complete with a disk
containing all the usual CP/M utilities.
typing a single command, the
»m can alternate between CP/M
80 and CP/M 86. Files generated
under either CP/M are identical in
icture, providing file compatibility
en operating systems
d also has a Corvus hard disk
nterface allowing the CORVUS range
of Winchester drives to plug directly
nto the SIRIUS.
30 4 or 6 MHz with no wait states
64K RAM Corvus hard disk interface.
rd (4 MH2z). £299.00
rd (6 MHz) £335.00

Softbox

Simply by plugging the SMALL
SYSTEMS SOFTBOX into the PET IEEE
port and loading the CP/M disk, the PET
will run under the world's most popular

jisk operating system, CP/M™. No
nternal connections or modifications to
the PET are required.

ation packages designed to work
specific terminals (e.g. Lear Seigler
JA. Televideo 912 or Hazeltine 1500)
need no modifications to work with
ET screen, as the SMALL SYSTEMS
TBOX allows the PET screen to
emulate any of these devices
Full 60K byte RAM
M version 2.2
30 CPU running at

with RS232 interface ...£495.00

TAND ALONE CAPABILITY

ftbox, in conjunction with a
VDU, will operate as a stand
ilone CP/M system with built in IEEE-
188 interface operating with .5 MByte
storage or up to 80 MBytes of
disk storage

CORVUS HARD DISKS

sen systems with nationwide

pport and maintenance

® 5 10, 20 MB capacity.

® Us 4 drives can be daisy chaine

® Back-up onto standar | video cassette
using the Mirror unit
Us 34 users with the Constellation
multiplexer unit

Well pre

£2295.00
£3595.00
£4495.00

vus Drive
rvus Dnive
) MB Corvus Drive

&

Id Place London NW6G 3BT

LANGUAGES

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

C COMPILER (BD Software) £80/€18
This compiler supports most major features of the language including
structure, arrays, pointers and recursive function evaluation. The
compiler produces compact, relocatable 8080 code for use with the
linker and library supplied

CBASIC Compiler Systems £7%5/612
This is a8 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) £455/625
This compiler conforms 10 the full UNIX version 7 implementation of
the C language, which has more facilities than Pascal or BASIC and
produces faster code

S-BASIC £1965/€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) £176/NA
This is Microsoft Extended BASIC interpreter, version 5. It is 8 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, haexadecimal numbers and more

BASIC COMPILER (Microsoft) £206/NA
This compiler s language compatible with the Microsoft version § in-
terpreter but generates 8080/ZB0 machine code, so that program ax-
ecution is typically 3 1o 10 times faster

COBOL-80 (Microsoft) £375/620
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) £425/630
An ANSI ‘74 standard COBOL compiler fully validated by U.S. Navy
tests 10 ANSI level 1. The compiler also supports many features of
level 2 including dynamic loading of COBOL modules and a full index-
od 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 + £375/€20
A Pascal compiler meeting the 1SO standard, with many
enhancements including full string handling capability and random ac

cess files

PASCAL/M £20/€16
This compiler produces p-code and is an extended implementation of
standard Pascal, with long (32-bit) integers, 8 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) £225/120
A compiler producing ROMable, re-entrants ZB0 micro-code highly
optimised for speed, supporting variant records strings CP/M file in
put/output, and assembly language subroutines

PRO PASCAL £190/NA
This Pascal Compiler implements the full proposed standard with im-
provement extensions such as random access files, strings and pro-
gram segmentation, Pro Pascal is designed specifically for the Z80 and
produces relocatable machine code which is very fast and compact. A
linker and cross-reference generator are provided, and Pro Pascal ob-
ject code may be used in READ only memory.

muliSP £1%0/678
LISP is an interactive programming language widely used for artificial
intelligence applications

PL/1-80 (Digital Research) £326/NA
A general purpose application programming language giving main-
frame capability for developing large-scale structured programs in a
mecrocomputer environment

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

T vhone 01 328 7145 6 Telex 264538

WORD PROCESSING

WORDSTAR (MicroProl £255/£3%
A powerful screenoriented 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
sdvenced facilities include justification, pagination, underscores,
boldface, subscript and superscript, block movement of text

WORDINDEX (MIDAS) £150/NA
A program 10 assist WORDSTAR users by generating a table of con-
tents and index from a WORDSTAR document

MAILMERGE (MicroPro) £80/€16
MAILMERGE is an add-on utility for WORDSTAR users allowing the
production of personalized form letters or pther documents from a
mailing fist made using DATASTAR or NAD. Requires WORDSTAR.

MICROSPELL £165/NA
This is @ spelling help program which scans through a document file
stopping at each dubious word, offering correctly spelt alternatives
and allowing you to correct the word with a keystroke

TELECOMMUNICATIONS

BSTAM £115/NA
This telecommunications utility permits any type of CP/M file to be
transfarred to or from another computer also equipped with BSTAM
Transmission occurs at full speed with CRC error checking and
SUIOMBtIC BITOr recovery

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

NUMERIC PROBLEM SOLVING
TOOLS

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

MICRO MODELLER £586/NA
The number one Financial Modeiling and forecasting program

ANALYST (Structured Systems Group) £130/€15
A customised data entry and reporting system in which the user
specifies up to 75 dats items per record, and can use interactive data
entry, retrieval and update facilities 10 make information management
sesy.

muSIMP/muMATH £140/NA
A package of programs including muSIMP, a high level programming
lenguage for symbolic and semi-numeric processing, and muMATH,
an interactive symbolic mathematics system written in muSIMP.

STATPAK £280/£20
A professionsl statistics snd probability package which can rapidly
handle large files of dota

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 £675/£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.

LANGUAGE APPLICATION TOOLS
FORMS 2 for CIS Cobol £120/NA

FABS £NS/E15
FABS gives you rapid access 10 large data files by using balanced tree
structures 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 gollating se
quence).

SYSTEM TOOLS

CROSS ASSEMBLER

XASM 06, 09, 18, 0 48, F8, 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

BASIC 48 - Enh d Basic Compi £196/€10

Produces highly optimized assembly source for 8048 family. Includes
XASM48

£95/6£%0

small systems engineering limited
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HELISTAR SYSTEMS LTD.

& Hus1

150 Weston Road,
Aston Clinton,

ACT
SIrus 1
SEEING
IS BELIEVING

MIPAC

Aylesbury,

Bucks HP22 SEP Tel: 0296 630364

Management Information Planning & Control Services

S1. Leonard's House, St. Leonardgate, Lancaster LAY NN, England
Telephone: Lancaster 62033 (STD 0524)

Biodata Limited

@® Sirius dealers in Central
Manchester
® Manufacturers of MICROLINK
INTERFACE & for linking
Sirius to laboratory instruments
Biodata Ltd., 6 Lower Ormond St., Manchester

SIRIUS

is alive and very well supported at

oLOX

(office equipment) Itd.
The Scottish Computer Centre

L]
Anderston Centre -0 34 Quay Street
GLASGOW R Edinburgh
041-221 8413/4 S 031-2253871

M1 5QF, U.K. Tel: 061-236 1283.
CRANR T

SIRIUS 1 dealers in
the North of Scotland

Full Engineering Support

@ s

21 Bon Accord Street, Aberdeen AB1 2EA
Tel: (0224) 22520 Telex: 739740

TOP Business
Systems Ltd

covers the

EAST MIDLANDS

An established ACT Dealer since 1979 offers a
full range of hardware and software systems and

generalised disk housekeeping routines for the
Sirius 1 - £125

128 Derby Road, Long Eaton, Nottingham NG10 4ER.
Tel: 06076-69324

More bytes than an Apple
Cleverer tricks than a PET

*** ACT Sirius 1 ***
Now available

EAST ANGLIA

Covering Cambridgeshire,
Norfolk & Suffolk

For professional advice and support in the
evaluation and installation of the Sirius 1

Contact: David Hurley, Anglia Business
Computers, Winship Road, Milton,
Cambridge CB4 4BE Tel: 0223-315580
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DLA Computers Ltd.
West London Computer Centre
214 Harlequin Avenue
Brentford

Middlesex TW8 9EW

01-847 2331 Telex: 938708

& us1 SIRIUS 1

Total support for SIRIUS plus
off-line telex preparation

Distinctive Systems Limited

Sirius 1 dealers in

YORKSHIRE
158A High Street,
Boston Spa, .%1
Wetherby,
West Yorkshire LS 23 6BW
Tel: Boston Spa (0937) 845735
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POSEHDON COMPUTER SERVICES LTD.

OF HAMPTON
@ S.W. LONDON DEALER
S FOR SIRIUS 1
DEMONSTRATIONS BY APPOINTMENT
Most types of printers supplied

BESPOKE SOFTWARE A SPECIALITY

Competitive Prices
Full UK. delivery and export enquiries welcome

TEL: 01-941 1447/5986 .% 1

SIRIUS
IN
THE NORTH WEST

Holdene Ltd.,
82A Water Lane,
Wilsmlow,
Cheshire

Tel: 0625-529486

Telex: 556319 .% 7

TELEX: 8954665 GITS
The Whymark Computer Centre

20 Milford Street, Salisbury, Wilts SP1 2AP

covering Southampton, Bournmouth, South Coast & West Country

SIRIUS SUPPLIES AND SUPPORT. HARDWARE/SOFTWARE
CALL US FOR HELPFUL ADVICE AND INFORMATION

Stmthagifzd
= us1 Lt A
0

44 St. Andrews Square
Glasgow G1 5PL

Telex: 556319

O,

Tel. 041-562 6731-3
(0722) 331269 Telex 777268
SIRIUS Hegting
AT Business &ACT -
Systems
YORKSHIRE 3 Brus House,
Mitchell Avenue,
lB{oldene Limited, thlomaby,v 1
L?y House, Stockton on Tees
1cestI§rzP91;;:{e, Cleveland TS17 9ES
Tel: 0832-459459

(A division of Hunting Computer Services Ltd)

Brighton Marina,
Brighton Sussex, BN2 5UF

FBC Systems Ltd.

¢ A%
=4 Tel. Brighton 672505 b > DER BY
7 % 7
3 7/ TABS Accredited Dealers
M ICRO The Department of Industry MAPCON Consultants
JENKINS 10 MAIN CENTRE, DERBY.
COMPUTERS Tel: Derby 365280
j SIRIUS
B and D Computing Ltd. IN
SCOTLAND
8 Sheep Street, .ﬂ& 7 Holdene Microsystems Ltd.,
Highworth, 48 Great King's Street,
Swindon Edinburgh
Wilts SN6 7TAA 0793 762449] Tel: 031-887 4060

E A Telex: 556319 .%1
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catalogue/samples/prices to
your Swedish distributor

GRANA SOFTWARE
Box 26051, 75026 Uppsala, Sweden

WANTED: THE BEST Chris Preston
for PET/VIC/ATARI Software Consultant NIMROD SOFTWARE
We distribute your products (soft/ Specialist in Provide &nhciigl;vdprgfessiogal and well
¥ recomme an T J»
hardware) in Sweden. Send assembly language e g Cz&gn ; m.

and CompuThink disks
All types of work undertaken
104 Tresham Road, Great Barr,

PET UPGRADE

We can upgrade your large keyboard PET at a
fraction of the “New Price” difference.

B0 TOIC (i n SN s £44.00
FOIAOSEIN o v iGntr i it s orns from £56.00
BIS IO SIS et S o et o £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.
3

Tel: Mick Bignell on 01-953 8385

Call Ian Dolman for FREE advice,
consultation and quotation
01-878 6498

Tel: 021-360 0981
1]

Full Colour A4 Manual, 24 pages packed
with ZX Graphics Programming techniques
and ideas for games and "serious’ Programs
Written in "easy to understand'language

and Hllustrated at every stage

Ideas include:

Information Graphics Sketch Pads.
Saving your ‘'Art’, Making serious
programs interesting. Graphics Stringing.
ZX Printer Graphics

£1:50
. (INCLUDING UK. POSTAGE)
Toat Print'n’ Plotter Products twri
19 Borough High Street
London SE1 §5€

We now stock the Dragon

AberDala

Business computing in mid Wales

4 Chancery Lane

Cardigan

Tel:- Cardigan (0239) 613915

Pontrhydfendigaid
Ystrad Meurig
Dyfed SY25 6EJ

Pontrhydfendigaid (09745) 344

PRINTERS FOR PETS
Prices include |IEEE Interface, VAT and carriage

OKI Microline 80 £325
Epson MX80 T-3 £410
Olivetti Praxis 35

Daisywheel printer £525

Ribbon refills: Send £1 plus your old spool or

£2.50 plus your old cartridge
Cash/cheques with order to: Alphabet Company,
2 Whitefriars Way, Sandwich, Kent CT13 9AD
(0304 617209)

MicroComputer Printout
has moved again!
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To:

7A Harpton Parade
Village Way

Yateley, near Camberley,

Surrey
GU17 TTD

= (0252) 878748

Yateley




meef the manufaciurer ...

Thumbnail sketches on all the most popular
manufacturers, as seen by Guy Kewney.

It was meant as a joke, I
think. He (oh, call him
Jon), was thumbing
through his lunch in
order to find the other
copy of the diskette he
was sure he had put over
there a minute ago. On
the box which said pu
edis siht. The one with
the smudged coffee stain.
Ah, yes, there it was, you
could tell, because the
diskette envelope had
the same smudge on it.
For some reason, the
diskette loaded correctly.
Jon didn't even seem
surprised. Unfortunately,
it turned out to be the
wrong diskette. Naturally,
it wasn't labelled.

“You know,"” said Jon
disarmingly, I really
wouldn't recommend that
you buy a system from
anybody stupid enough
to sell me one.”

As I say, presumably it
was a reworking of
Croucho Marx's famous
joke about not wanting to
belong to the sort of club
that would give him
membership. But it rang
true. What kind of people
would supply a system
which this happy-go-
lucky nerd would want to
buy?

Computer companies do,
indeed, have persona-
lities. Sometimes, the
manufacturer takes on the
personality of its founder
in my mind. Sometimes,
however, they take on a
personality of their own,
compounded of certain
events in their past,
certain attributes of the
machines they sell, or
even attributes of the
people who buy the
machines.

Commodore

The fascinating thing
about Commodore is how
much it varies from one
country to another.

In Britain, Commodore
has a distinctly gorilla-
like feel to it. It isn't
going to actually hurt
anybody—not on purpose
anyway—but it likes to let
you know, now and then,
that if it wanted to, it
could.

At the moment, for
instance, it is busy
releasing its new
Commodore 64 (a big Vic
with a proper 40 column
display and a full 64
Kbytes of memory) with
its sights aimed firmly at
the BBC Microcomputer,
built by Acormn.

The price will be £300
sterling and that is a
good price for the user,
and a profitable one for
Commodore and its
dealers.

But the price was
originally going to be
either £500, or £100! Both
were seriously
considered—the £500
price was presumably
meant to indicate the
enormous amount of
profit Commodore UK
would make, and the
£100 was definitely
designed to put the
Sinclair Spectrum out of
business.

I'm told that the gorilla is
actually a very gentle
beast, even though its
main means of
communication is the
stare-down, to intimidate
rivals. But for all its
gentleness, it is pretty
big, and you should
never forget that if you

T

Jack Tramiel — ‘gorilla’
inadvertently step into its
territory.

Now, the odd thing about
Commodore is that its
founder, Jack Tramiel,
does in many ways
remind me personally of
a gorilla. He is,
physically, a substantial
figure. He brooks no
rivals inside the
company. His word is
law, even when it defies
gravity—if he says
"“jump’ people leave the
ground.

They also leave the
company. If there is one
difference between
Commodore here and in
America, it is the number
of people here who have
been here since the year
dot—and the number of
people (senior people
especially) in America
who have been in and
out in a few weeks.

That leads naturally onto
the other big difference.
Commodore in the UK is
Number One. In
America, it isn't even
Number Two. In my
opinion (and I can't be
sued for my opinions)
there is a direct
correlation between
these two big
differences.

Commodore 64 — sights set firmly on the BBC

Apple

Apple is a remarkable
company. It is almost
exactly what the Hitch
Hiker's Guide to the
Galaxy would be if
Douglas Adams had not
written a book, nor a
radio script, but a
computer company
profile. Inside it, a great
many truly incredible
things happen without
apparent reason, sense,
or effect. Outside it, the
world buys and buys and
buys.

A year and a half ago,
while visiting California, I
contacted Apple and
requested a chance to
visit one or two key
executives. Modesty isn’t
one of my worse faults,
and I laid on the
importance of my visit
pretty thick, when
dealing with the publicity
people.

It's a shame, in this case,
to cut a long story short
because it would be a
very funny story—but in
essence, I drove down to
Cupertino on two
separate days, and on the
second, met a kindly old
man called Fred Hoare,

Apple 11 — classic design

who took down my name
and said he would be
very pleased to arrange
an interview some day, if
I was ever in town.

This year, back in
California, I contacted
the publicity people
again. This time, I made
no mention of the amount
of publicity I could
generate, nor of what
papers I wrote for, nor of
what I needed to know.

I merely told the
publicity agency that I
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was prepared to con-
descend so far as to visit
Apple, if they were able
to make a substantial
contribution to my
travelling expenses. They
agreed like a shot,
arranged two very inter-
esting interviews, and, of
course, never got round
to paying my expenses.
There are a great many
people inside Apple.
Sometimes, they say,
when two or three or a
dozen or so key execu-
tives are gathered round
a table at a senior
progress meeting, only
two or three have actually
met each other before.
Sometimes, two of them
find they have the same
job.

I'm afraid the news that
co-founder Steve
Wozniak has left with his
millions to start up a
Woodstock type peace
and love festival is the
least surprising news of
the year.

In Britain, Apple is trying
hard to be allowed more
freedom from restraints
imposed from the
American wonder show.
It has, over the years,
tried to set its own
prices, adjust its own
margins, fit its own
peripherals, and even
design its own power
supplies—all to get round
the problem that the
American standards just
didn’t work over here.
Eventually, it has mana-
ged to get to be a real
competitor to
Commodore.

Never underestimate
Apple. Every time you
decide that it is just a
collection of comedians,
it comes out with a flash
of real profundity—such
as the well-known
internal slogan, “‘software
sells hardware”’, or the
mere fact of the Apple II
itself, a classic design
which many would-be
rivals still can’t emulate,
let alone compete with.
Its future is not
predictable. At the
moment, a lot of people
will tell you that it has a
great future behind it,
and has squandered its
chances. And when you
look at its failuye to
compete at the VIC level,
its failure to produce an

integrated Apple II, or
even a portable one, it's
easy to understand why
people say this.

But you never know
what's round the comer,
like Visicalc was two
years ago, to utterly
change the whole
picture.

IR RSy By (T S
Tandy

Tandy is not a computer
company. It is an
electronics odds and
sods retailing and
manufacturing chain.

Its main contribution to
computing was to prove
that people bought
computers just because
they saw them. There
were 80 many shops
selling TRS-80 computers
that it became the
world's biggest selling
machine.

My image of the
company is that of an
office block. It has tinted
glass walls, and reflects
quite a bit of light.
Behind the glass,
occasionally, a face can
be seen, smiling, waving
and trying to say
something. Was it
important? Was it just a
friendly greeting?

We will never know—the
structure of the building
gets in the way.

The advantage of being a
Tandy ¢ustomer is that
you know you’re not
going to get inside it. Do
not waste your time, the
big block seems to say,
trying to get in touch.
Instead, enjoy wandering
around the big grassy
field that surrounds the
building.

The result is an unusually
well-organised user
group camped around
outside.

People have started out
supplying software to
users on a level that no
other machine knows.
Possibly only a third of
TRS-80 users run Tandy's

own operating system,
for instance. But the
alternatives are, by
common consent, at least
as good as anything
available on other
machines as native
products. '

The main difference
between Tandy here in
Britain, and its Texas-
based parent, Radio
Shack (oh, by the way,
never make the mistake
of referring to Radio
Shack as ""American” in
the hearing of one of the
Texas directors) is that it
has all the disadvantages
of its parent's remote-
ness, but doesn't have
the strength of that giant
retail chain of outlets.
The result is that young
customers, meeting
Tandy for the first time at
exhibitions, tend to
giggle and ask "what's
that?"’ when they see a
Colour Computer
running the dinosaur
battle. They tend to
giggle at the tradename
“Realistic” on its audio
equipment for rather
similar reasons. But they
can afford the equipment.
So they buy it.

Sinclair

Siinclar Research is, in
many ways, rather more
like a church than a
company. There is Clive
Sinclair, the great moon,
and around him, either
devoted Moonies, or
heretics.

Clive is a remarkable
man, and has done
remarkable things to the
computer industry. He is
also the only person I
have ever seen to be
applauded by the
assembled press when

speaking at a news

conference.

Sinclair — a passion for jogging

At the same time as
being somebody it is
easy to like, he very
obviously has a hot
temper. I've never seen
him lose it to the point of
shouting, but I can see
how people inside his
small company might
hold him in nervous awe
as well as respect.

The result is that there
are very few people
there who show much
personal profile outside
the company. There are,
of course, no workers,
since everything is
subcontracted out. Just a
few carefully chosen
office staff.

The one thing that
Sinclair Research has in
common with another
small computer company;
Sirius, is the fact that the
founder likes jogging.
Clive runs in marathons,
Chuck Peddle has be-
come a fitness fanatic.
Strangely, a high pro-
portion of the ambitious
juniors in both companies
are very keen on jogging.
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Acorn

One of the most famous
heretics in Clive
Sinclair's little band of
devoted followers was a
young man called Chris
Curry. He was, for some
time, involved in all the
hard work of getting
Sinclair going with the
Science of Cambridge
Mk 14—a crude Nat Semi
chip and display with all
the disadvantages of a
computer and of a pocket
calculator combined, and
none of the disadvantages.
Chris Curry set up the
Cambridge Processor
Unit with Herman Hauser,
an elegant Austriafi who
is often, regrettably,
known in the trade as
Herman the German. I
suppose the trade has no
sense of fitness.

The CPU (a joke, it
normally means central
processing unit, you see)
was their way of doing

| "“real" computers, instead
of the toys which Sinclair
was producing—and
something of that attitude
can be seen in the
contrast between the

BBC Microcomputer and
the Sinclair Spectrum,
Clive's answer to the BBC
machine.

The rivalry is getting less
and less friendly, and
more and more intense,
between the two
Cambridge based firms.
For example, Acom
believed (so Clive
assured me, and Acorn
didn’t deny it) that one
possible reason that
manufacture of the BBC
micro fell behind was the
fact that Clive Sinclair is a

very good friend of ICL
boss, Robb Willmot. ICL
is one of the builders of
the BBC micro, and had
fallen rather behind
schedule.

Nobody is going to
convince me that they
know what actually
happens in this sort of
case—the interesting
thing is not whether it is
true, but that the Acormn
people thought it might
be

The reason for the rivalry
is not Chris Curry's
defection, however. Clive
doesn'’t easily give up his
friends, and is extremely
shy—so if he works with
someone, even someone
he doesn'’t particularly
like, he seems to develop
a personal, rather than
business, relationship
with them.

up its own mail order
firm, Vector Marketing.
The proof of this pudding
is one we shall have to
wait for. Like the job of
producing the BBC
micro, it may turn out to
be bigger than they
think.

No, the conflict arises-
because Clive has a
deep-grooved dislike of
the Establishment, from
government departments
to Uxbridge. And Acomn
is part of the establish-
ment, bound into the
University life of
Cambridge, and
acclaimed as good
enough to wear the BBC
badge.

That said, it has been,
most of its existence, a
hopeless shambles. (My
opinion again!).

When it started up, it was
a small group of brilliant
Cambridge graduate
engineers, all doing
incredible stuff. It faced
the need to turn itself into
a big company early, and
simply failed to do it,
even once it got the BBC
award.

There are some signs,
now, that company
structure is evolving
inside Acorn. It has taken
on some company
trained men from ICL,
from other computer and
technology companies,
and the like, and they are
starting to actually do
things without Chris
Curry having to monitor
the phone calls.

So convinced is Acom
that this trick has been
learmed, that it has taken
the mail order distribu-
tion job away from
Weetabix's BLL Marketing
subsidary (at BL's
request, they say) and set

FEc oL ass SRRl S
Digital
Equipment

You may not have seen a
micro made by this
company, but you
certainly will, so a brief
_memion is worth putting

in.
DEC, as it is known to
minicomputer experts,
this year because the
world's second largest
computer company,
behind IBM. It is in fact
not one company but
about ten, all capable of
launching a project
without actually telling
anybody else. Even when
all ten companies are all
being coordinated on the
same project, they can
come out with more than
one, differing and
incompatible solution.
But the strength of this
company is the fact that
no one department is in a
position to kill off the
ideas that another

DEC — impressive product
division has, simply
because it will derive
them of status or
business.

Hence the fact that, alone
of the established mini-
computer makers, DEC
has produced a CP/M
machine—not just one,
but three—and one that is
not just a token gesture
to the executives who
liked the idea, but a
genuinely impressive
product.

Osborne

This company looks
likely to become the
Ford of the new industry
of microcomputers,
producing affordable,
standard, easy to use and
low-price hardware, in
order to sell profitable
high volume software.
Adam Osbome must be
highly amused by the fact
that, every time some-
body produces a
computer weighing less
than 30 pounds,
everybody announces the
machine as a "‘rival to the
Osbome 1",

His computer does weigh
less than 30 pounds, true,
and has a handle to carry
it. That is an irrelevant
detail which is used
merely to attract
attention.

What Osborne under-
stands (amongst a lot of
other things) is the simple
fact that micros differ
from ordinary computers
by one thing only. They
are cheaper.
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Large volumes, captive market

He has produced a
standard machine that
will sell in large volumes,
first, because it will make
money, and second (and
much more important)
because it will provide
him with a captive
software market.

If “rivals' are not
insisting that dealers
send the customer’s
name and address back
to the manufacturing HQ
before getting the 40%
dealer discount, then
they have entirely missed
the point of Osbome’s
operation.

It's so simple. A program

The Rest

You may think that IBM is
a strange company to
lump in together with
Ohio Scientific, Shelton,
British Micro, Nascom,
Atari, and the new
machines like Sirius,
Lynx, Oric, and all the
little ones.

costs £30,000 to get onto
a world market, whether
you sell three or three
million copies. The more
users you have, the more
you sell. Osborne aims to
have the most users, and
to have a list of their
names and addresses.
It’s a bit like going into
the publishing business
by buying up all the
public libraries—and the
strange thing is that
nobody is even trying to
stop him.

But in Part Two of this
article, the Rest of the
world will be analysed,
showirig that IBM will do
what it likes, and the rest
of them won't matter.

Dealers! Visit us at COMPEC UK
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Where to buy your CBM=PET

MICRO
COMPUTER
CC CENTRE

Virage Holding Co. Ltd.

Tel: 01-878 7044/5/6/7

28 Sheen Lane, London S.W.14,

BASINGSTOKE
COMPUTER CENTRE

For all your Commodore & VIC

requirements

Square, Basingstoke, Hants
(0256) 52203

COMPUTER SYSTEMS

ELECTRONIC DEVELOPMENT
437 Stoney Stanton Road,
Coventry CV6 5EA,
West Midlands.

IBEK

COMPUTER PROGRAMMING

i
D

2/4 Oxford Road,
MANCHESTER M1 5QA

Tel: (0203) 86449 06

B:0
[Cnmputers] Limited

The Consuntants for ibe North West

o

iy
124 NEWPORT STREET,
BOLTON BL3 6AB,
LANCASHIRE

Tel: (0204) 26644

AUGHTON
MICRO
SYSTEMS

Woodward Road, Kirkby,
Liverpool, L33 7UZ

Telephone: 051-548 6060
Telex : 628681

DOUGLAS MOORE (SERVICES) LTD
SILVERBECK, CHURT

SURREY GU10 2HL

TELEPHONE  FRENSHAM (025125) 3779

Ferranti & Craig Ltd., 5 New Market

ExecuTtive REPROGRAPHIC
and Business Consultants Itd.

COnsYST

e

CONSYST

Consyst Computer Services Ltd
4 Maris Lane, Trumpington,
Cambridge CB2 2LN

Telephone: Cambridge (0223) 841997

makes your application possible
with support from

{offics equipment) hd.

AnderstonCentre  «», 34 Quay Street
Glasgow *=*2*  Edinburgh
041-2218413/4 031-225 3871

MICROCHIPS
St Georges Street, Winchester,
Hants SO23 8AH
Tel (0962) 68085

KINGSLEY COMPUTERS LTD
132 DESBOROUGH RD HIGH WYCOMBE

BUCKS.HP11 2PU TEL (0494) 449749

MIPAC

Preston
Computer Centre

6 Victoria Buildings,

Manogement Information Planning & Control Services

Bt Loonand s Movee 51 Laonanigele Larcaser LAY 1NN Eaglart
Tetaphore Lancaser 6203) (5T0 8534)

Fishergate. Preston.
Tel: 0772~ 57684

LE

L &J COMPUTEKS

192 HONEYPOT LANE, QUEENSBURY,
MIDDX HA7 1EE. 01-204 7525

THE PET SPECIALISTS

COME AND k\_‘l[]r/&}“ B) [] at£189
SEE THE NEW > (5lb) |

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
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Computer Systems

Registered Office:

Ketwell House, 75-79 Tavistock Street,
Bedford MK40 2RR

Tel: (0234) 40601

PROFESSIONAL
COMPUTER
SERVICES LTD.

143/145 Yorkshire Street,
Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065




MANCHESTER
(x commodore PETA VIC 20
DEALERS

198 Manchester Tel 061 834 4233
. .

BUSINESS
LECTRONICS

“The Microcomputer Specialists’.
ROWNHAMS HOUSE, ROWNHAMS,
SOUTHAMPTON SO1 8AH

Telephone:
SOUTHAMPTON (0703) 738248

NORTH EAST

I’::T
IPUTER wllbe SERVICES LIMITEI
Osborne House, 28 Osborme Road
Newcastle upon Tyne NE2 2A)

Telephone (0632) 815157

Egham, Surrey TW20 9QL
Telephone: Egham (0784) 31333

BUSS STOP COMPUTERS :
M e R - Pl
e usiness Systems
c Ics J. R. WARD COMPUTERS Church Street,
Ltd- LIMITED BT Industrial Area
255a St. Albans Road 35 POH'F" Lane Miivon Kaynes Ware o
ntr ' r Kiln Farm 562850 Hertf hire.
:;a: 'Z:: eH:rJ:d:ve oszt ;;3 e Ko IS T ING, = SR TR y Telephone: WARE (0920) 68926/7
Tel: Watford 40698
SE [ »
_M'CROl Y11 Yorkshire Electronics
MANAGEMENT COMMODORE APPOINTED
SERVICES . COMMERCIAL SYSTEMS DEALER
442/6 London Full range of
Fruit Exchange, | peripherals and
7-9 Church Road, TO INDUSTRY Brushfield St. software available
i CAXTON HOUSE

London E.1.
Tel: London (01) 247-2868247-3149

17 FOUNTAIN STREET, MORLEY
WEST YORKSHIRE. TEL: 0532522181

C.S.E. (COMPUTERS)

12 WOKINGHAM ROAD
READING RG6 1JG

Telephone: Reading (0734) 61492

MICRO COMPUTER AND BUSINESS SYSTEMS SPECIALISTS

101 Cricklewood Broadway,
LONDON NW2 3JG

Tel: 01-450 1388/9
Telex: 299479

80/82 Gower Road

COMPUTER
APPLICATIONS
PET specialists, Commodore appointed
Commercial systems dealers
9 Warwick Road, Manchester 16

Tel: 061-872 4682

FOR PROFESSIONAL ADVICE
on tailor made programs
from the PET experts

phone

wnlPE us

Computer Systems

Freepost, Hendon,
London NW4 1YB

on
01-202 2726 or 01-202 9630

8

65 High Street,

103 O’ Connell Street Limerick
Telephone 46755(3 Lines).

Sketty \ 22a High Street ‘ J Edgware'
g:;";;; B W\ | S Sy Taon e WEGO'S orshop  Middx., HAB 7DD
Commodore &
: 792) 290047 Apple Systems
Telephone:  (0792) 2900 " te|e¥>hone: 01-952 0526
We DO It - All The Time | DEALERS! TO ADVERTISE
mCS For your CBM Hardware, Software, | in our PET/CBM guide costs
, Se"’gg,g”g&?g%’fn‘?b/es only £20 per month for a box
Micro Computer ORCHARD COMPUTER SERVICES 3.85 x 6cm showing name,
. ns otreet,
Systems (LMK Ltd. Weakiniond OXON address and logo of company.

Tel: 0491-35539
Large National

Showroom  Delivery Fleet

We have
Car Park

Tel: Jonathan or Karen on

025671-2724
for further details
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Last month Chris
Preston looked at the
mechanics of a disk drive,
and how information is
stored on the disk in tracks
and sectors. This month
he looks at the Disk
Operating System, which
manages the information
and provides the interface
with the main computer.

p till now we have considered the
very lowest level of the disk
system, the data coming from the

computer being processed and
sent to the disk. We have not actually
concerned ourselves with what the datais. The
data sent to the disk drive is under the control
of the diisk operating system, DOS for short. It
is the job of the DOS to organise the data on
the disk efficiently and to provide a convenient
mOdel for the computer programmer to use.
Programmers do not normally want to bother
with tracks and sectors, worrying about which
parts of the disk are free and which are not,
and whether their data will fit exactly into a
sector or not. Rather, they want to organise
their data into files, with meaningful names,
and to be able to rename, copy and delete
files. They also want to know what files are on a
particular disk, when the file was last used and
when it was last updated. Some files they
might want to designate “read-only", so that
previous data cannot be lost. Other files, such
as a hospital patient file or a company payroll
file, might need to be restricted to certain
privileged users. When a programmer sends
data to a file, he doesn't want to be forced to fit
his data into a particular sector size, but to be
able to write records, of whatever length he
likes, not only less than a sector length but also
greater than it. He should be able to select a
record by means of a record number, or a key
which contains both letters and digits, such as
a customer reference number: PRE1435. All
these tasks are done for the programmer by
the DOS, or rather should be, because very
few microcomputers have such a complete
array of facilities.

How is this done? Well, as in the case of the
Dormouse, it is a long tale, although not a
particularly sad one. As far as the disk itself is
concerned, the most important part is the disk
directory. This is a part of the disk which holds
all the control information such as the file
names, which sectors are allocated to each file
and so on. In addition, the directory will hold a
map of all the free space left on the disk, called
a “free sector list". Whenever a new sector is

needed, the DOS consults this map to find a
free sector. We will discuss this in depth later
on in the article. .

The directory itself is often the centre track
on the disk. This is to cut down on the amount
of head travel needed during disk use. If the
directory is on the outside track, then the head
may have to go right to the inside track to write
a sector, then come back to the directory
again. With the directory in the middle, the
maximum distance the head has to travel is
halved. Following this philosophy a little
further, if we start with a blank disk and begin
to write to it, the DOS will first allocate sectors
close to the directory, moving in a few tracks,
then out a few tracks, so that the data "grows
out” from the directory track. This is why it is
best, when creating a new disk, to put the most
commonly used files on first, because they will
be accessed most quickly, being nearest the
directory.

So what does a directory look like?
Assuming that the DOS supports only the more
common file types, sequential and random,
then the directory consists of a list of entries, or
slots, one for each file. The amount of space
allocated to the directory determines the
number of slots and hence the number of files
can be stored on a disk. By having a large
directory we can store hundreds of small files,

" but if we only want to hold three large files on

the disk, we may regard the space taken up by
the directory as wasted.

The data held in each slot depends very
much upon what features the DOS offers.
Figure 2 shows a simple example.

The first 20 bytes hold the name of the file
itself, bytes 21-23 hold a three-letter filetype,
such as BAS for a BASIC program, ASM for an
assembler source file, FOR for a FORTRAN
source file and so on. Having a filetype allows
related files to be grouped together by their
name. For instance, a FORTRAN program
called FRED may have a source program file
FRED.FOR, an object program FRED.OBJ, a
listing file produced by the compiler called
FRED.PRN and a listing called FRED.XRF. Our
DOS, which we will assume is fairly intelligent,
will allow us to copy all the files relating to our
program FRED onto another diskette by using
just the filename FRED.

The access type field allows a file to be
restricted in some way, perhaps by making it
read-only (R/O), or privileged, which means
that only certain people, the personnel
manager in the case of a payroll file, can
access the data in the file. Such a file may be
“write-only" to non-privileged staff, so that an
operator can key employee timesheets onto
the payroll, but cannot find out how much the
directors are taking home!

The Backup Indicator is a flag which is set
when a file is altered, and cleared when the file
is copied by the backup program, which our
super DOS, of course, has as a standard utifity.
This means that we can put a backup disk into
another drive and give the DOS a simple
command: BACKUP. The DOS will then copy
those files which have altered since the last
backup onto our security disk, without wasting




time by copying unchanged data. No more
worrying about which files need to be copied!
In case some of you are wondering, “Why
bother? Why not just copy the whole disk?", |
am thinking here especially of backing up a
hard disk containing say 20 MB of data, which
believe me, takes some time to copy!

The last item in our directory is the pointer to
the "track/sector list”. This is best discussed
with the “free sector list" we mentioned above
The free sector list is a list of all the sectors on
the disk which are not currently in use
Whenever the DOS wants to allocate a new
sector from this list, adds the track and sector
number to the “track/sector list" for that file
When the free sector list shows all the sectors
to be occupied, we get a “DISK FULL" error
message on the computer screen

When the DOS wants to access the fifth
sector in the file, say, it just looks at the fifth
entry in the track/sector list for that file. To
speed file handling, on many systems, this list
is read from the disk into memory whenever
the file is opened from a program, which is why
some computers do not allow you to change
disks easily. This disadvantage is balanced by
the increased speed of operation though, so it
is not all bad!

When afile is deleted, or shortened for some
reason, some sectors from the file become
free again, and go back into the free sector list
Ifthe disk is being used over-a period of time,
with files being created, enlarged and deleted,
then the disk becomes “fragmented”. This
does not mean that it breaks into little pieces,
but that on a disk which is half full, we do not

have one half of the disk containing data and’

the other half free. Instead, the free space may
be scattered around the disk as a few free

to move in and out continuously while the file is
being accessed, and this is quite a slow
operation on mos! floppies. Many DOSes have
a file copy utility which copies all the files from
one disk to another and compacts each file to
a contiguous block of sectors, rather than a
disk copy utility, which copies sector 1 to
sector 1, sector 2 to sector 2 etc, Such a file
copy program can considerably speed up file
handling

In the way of a short aside, it is a good idea,
when setting up a new program, to arrange for
it to havae a “file creation” section, where all the
files it is going 1o use are created onto a blank
disk. This means that the files are created
“contiguously”, that is each file will occupy a
number of consecutive sectors on the disk. If
the files are allowed to grow in a random
fashion as the program is used, sectors will be
allocated all over the disk, and the file
accessing will be slower than it need be
because the head has to spend a lot of time
seeking. Reducing the amount of seeking in
this way not only speeds things up but may
also reduce the possibility of a disk error
occurring

Now that we have discussed the directory
format we know how to find the particular piece
of information we are looking for, but how does
that information get transferred to the
computer? Let us suppose that the program
running on the computer has asked for record
number 10 from a particular file. By using the
directory, the DOS can find out which sector
on the disk contains record 10. This sector is
naow read into an area of memory called a
buffer. The buffer is usually one sector long on
microcomputers, but we will talk about the
pros and cons of different lengths later. Now

VORKS

CHR$(13), but for certain types of files with
fixed length records, the DOS will stop when it
has transferred the correct number of
characters (the record length is of course heid
in the directory entry for that file)

After record 10 has been-sent, the pointer
now points to.record 11, ready to send that if
the computer requests it. However, only part of
record 1higin the buffer, the rest of the record
is on the next sector on the disk. This means
that half-way through sending record 11 to the
computer, the DOS will come to the end of the
buffer. When it does this it has to stop sending
data, and get the next sector in the file. If this is
physically the next sector on the disk it can be
found quite quickly by waiting until that sector
comes round under the head again. If the disk
is fragmented, the head may need to move to
another track, which as we know is rather slow
When the DOS has found the next sector, this
is read into the buffer, the pointer is set to the
start of the buffer, and now DOS can carry on
sending data to the computer

A similar process occurs in the opposite
direction when the computer is writing to a
record. Again, the DOS reads the sector
containing the record (because we do not
want to lose data from the surrounding
records). As characters are sent from the
computer they are put into the buffer, until end
of the record is reached, marked, as above, by
either a carriage return or a character count
However, the data stays in the buffer for the
time being. The buffer is only written back to
the disk when the computer wants to read from
or write to a record which is nat in the buffer
Now the current sector is written back to the
disk and the new one read into the buffer ready
to continue. The buffer is also written back to

END OF
RECORD #9

RECORD #10

START OF
RECORD #11

DOS Pointer set to first character in record #10

Figure 1: Contents of the disk buffer. An
internal pointer is used to keep track of where
the computer is reading from within a record.
Note that it is usually not the same size as a
‘block' (one sector).

sectors on track 13, a few more on track 3, and
so on, Similarly, a file called FRED (which by
the way is the British Standard Filename) may
not occupy a series of adjacent sectors but
may also be scaltered all over the disk.
Fragmentation can dramatically slow down the
disk accessing speed, because the head has

the chances are that the record length is not
the same as the sector length, so record 10
probably starts in the middle of a sector. This
means that the pointer which DOS uses to
remember where it is in the buffer starts some
way alang

The data in the buffer can now be sent to the
computer, one character at a time. After each
character is sent, DOS will move the pointer
along to the next character. This process
{which is a lot faster than it sounds) continues
until the DOS recognises the end of the record
This is usually a carriage return character,

the disk when the tile is closed, which is why
you should always close your files belore
turning your machine off!

There is one difféerence between reading
and writing to the disk, because when we are
writing, we may need to write to a sector which
has not yet been allocated to the file. When this
happens, the DOS has to find a free sector
from the free sector list, and allocate it by
updating the file's own track/sector list. Now it
can begin writing data to the buffer. Note as
the DOS is extending the file, by writing to a
new sector, it does not have to read the sector
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HOWI'T WORKS

FILE NAME

FILETYPE | ACCESS TYPE

BACK UP POINTER TO
INDICATOR TRACE'ISSTECT OR

<Y
= Entry for
v File number 1
g Entry for
= File number 2
2,
v
|
=
e

first, because the data in the sector is
garbage, as far as it is concerned. As we said
earlier, the free sector list and the files' track/
sector lists may be held in RAM, and agaiin
only writen back to the disk when the file is
closed, Another good reason for closing files
properly!

Each file which is open requires a separate
buffer, so if a program wants to have three files
open at once, it needs three separate buffers
If a buffer is large, this can be expensive in
terms of memory, especially if the DOS uses
the computer's own memory, as on the Apple
This means that there is a good reason 1o use

//\‘N

buffers as small as possible. However, on the

Figure 2:The directory of a disk contains
details of each file currently on the disk. If a
large amount of space on the disk is reserved
for the directory then it can cope with a large

other hand, using large buffers improves the
speed of disk handling, especially if the disk
unit is separate from the computer, with its own
processor, as in the PET. This means that the
disk can be reading the next sector into the
buffer while the computer itself is busy doing
something else. So we can see that there are
Iwo opposing pressures on the system
designer when it comes to deciding buffer
sizes: small buffers economise on hardware
and possibly program space, while large
buffers speed disk access. On minis and
mainframes, there are often facilities to
change the buffer sizes by reconfiguring the
operating system, so that the best tradeoff can
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number of files. The space is wasted,
however, if your application uses fewer, larger
files.

be selected by the user rather than the
manufacturer. As the hardware itself becomes
cheaper, we will see buffer sizes increasing
steadily on microcomputers

This brings us to the end of our discussion of
how a DOS works. You should now be able to
go back to the list of things a DOS should do,
and work out how each of the facilities can be
implemented on our simple system
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The new generation of
16-bit microcomputers
offer far more RAM
memory than their 8-bit
predecessors. But what
can you use all that
memory for, and how
much would be ideal for
a business system?
Chris Preston takes an
in-depth look at memory
requirements.

It is not so very long ago that an 8k computer
was considered adequate for most uses, and
32k was a large machine. This was not only in
the hobby market of two or three years ago, but
also in the rest of the computer industry up to
quite recently. In the old days, the only kind of
memory available was magnetic core, and this
was bulky, costly and slow. Nowadays of
course, we have semiconductor memory
which is very cheap ‘;nmllandiagt Apple, one
of the first home computers, is now no longer
available With less than 32k nmmory which is
more than many of the older mainframes had!
Vhat is all this extra memory used for? We
divide the factors which tend to eat up
y into two groups: System uses and
Pr. gram uses

System Uses
One factor to bear in mind is the current trend
owards soft-loaded operating systems. On
the old personal computers, the idea was to
make the unit as simple to use as possible, st
the operating system and BASIC l'mguag_](,
software were put into ROM, which meant that
as soon as the machine was turned on, all this
software was immediately available. without
any messing about by the user, This was espe
cially important on a machine whose only form
of mass storage was a cassette deck. Even the
most patient of enthusiasts soon gets tired of
waiting for fifteen minutes while his operating
system is loaded

On the other hand, having all the operating
software in ROM does have its disadvantages
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is difficult for software houses to .fnlm the
system to their own
vides an excuse for the t
correct the bugs which turn up in the machine
0 means that any user not needing BASIC
either because they are writing completely in
> they are using another
SCAL, has to waste a lot

assembler, or becaus
language such as P
of the computer RAM to hold the new o
are, while the space occupied by the
| software is lying idle

In short, having the ope

s ?"‘ put the operating s
RAM, Ic m(‘ud from a floppy disk. Ho
user does not want 20k out of his 32k 1mr
operaling system, so now we need more P/\N.
at least 64k for a 'soft' machine

y recent development which
really eats up memory is high resolution colour

400 dots, which occupies 40k, and this would
be doubled for a colour display. It is possible

memory by having the high resolution scree
memory separate from the main
D ds to restrict the sp
the display, unless the screen hardware has its
as that provided by the
iroller chip fron

own intelligence

](ummtor am allows dl\ the characters to be
expanded, tilted or turned around has plotting
facilities to draw four kinds of lines

screen, 512 x 512 resolution, and only oc-
cupies 256 bytes of computer memory!

D 3 and communications facilities func-
tion faster if they are given large buffers, and
while this is not as significant as losing 40k to

the screen display, it nevertheless takes up
some more of the precious RAM, especially if
the operating system allows many files to be
open at once

Program Uses

There are now a large number of modelling
programs, VISICALC for example, which re
quire large amounts of data to be held in mem
ory at once VISICALC i¢ large and powerful
program: it alone occupies over 20k. If a
re nably large model is to be set up, say to
she he cash flow in a group of companies, or
the results ol a series of laborator
ments, it ideally wants to be held in mer
least until removable hard disks beco
popular, because recovering data from ever
the fastest floppy disk is still too slow for many
pUrpo Even a medium-si
easily run to 30 or 40k, so again, larger
amounts of memory are required. This als
to such programs as word processors
ain large amounts of data are held in

zed model can

applies

where
memaory
The BASIC

anguage 1s coming in for a lot of
idays, but it does have the ad
mrlldgv that an interpretive BASIC program
does not take up much space. Once you start
moving compiled languages, PASCAL
COBOL GOL etc., you find that these really




The first microcomputers, such (below) come with 128K as
as the Commodore Pet 2001 (left), standard-expandable up to a
were launched with as little as megabyte!
8K of RAM memory. At that Additional memory can be
stage, 32K was thought to be as used for storing text (in word
much as anyone could use. processing applications) or .
Now, third generation indexes to disk file, thereby
machines such as the Sirius 1 speeding up programs
considerably.

juages has to be rin terms of
memory usage

;\'-,'l'v‘l"df'li" ore peopie in commerce and
industry are buying microc puters,
monay 1S becoming available to fund software
on why software
8§ becoming steadily more complex and

more

gevelopment. This is one rea

powerful, and thus obviously taking e n their new machines. Tt one all in main memory all the time, where it ca
memary  Many proqrarn s a § rele turn which the ' oa v pst in the event { a mact ’
which are really only glorified file Where will it end? has only (1) 128k ¢ f memory, aithoug?
e progra but some packages r 1 has a possible memory 3§ ne ary to add anothe kily N
ippeanng wt fter quite sophist icity of 1 M Byte, and some 16-bit devices are iNguage
| hand yiechniques. However these ipable of address ) times it amount that a few
ften re amount of How long will it be > we see a 20 MByte hun need (a
ymationto b 1 in memory 1o allow micro? My opinion le the tloppy disk thouc 1se do not
88, because down file s the main form of backing store for a compi write
accessing too muct fisk ter, then the size and speed of the floppy has your pet application absolut
When a software designer is specifying a now becorne the limiting factor. Nobody will be of memeory, how could | be so blind etc.), and
program, whether it is a piece of businest nterested in a machine with 20 MBytes ol that the next dramatic area of improvement is
software or a language sytstem. he often hats memory if it take 0 minutes to fill it from disk going to be in terms of disk storage, such as a
10 decide between two different ways of soly ind 20 minutes to store it all alter updating 50 MB removable cartridge. possibly shared
¢ This will cause a drop in the upwards pressure between several computer Th OuUrse
intil tast, hard di 3 are commonly available nly my humble opinion, and 1StS mar
When this happe we may well find kedly with the spiel d i out by the computer
that there is still r at upwards trend i ilesr who insist that the e emory
{ y e, be jata can be got from you have, the better. We will see wt ht
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graphics...
From only

£1251

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

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

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

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

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

You have the facility to support
separate data files.

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

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

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

o

ZX Spectrum

CAPS LOCK Ll

[

Ready to use today,
easy to expand tomorrow

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

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

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

i L Al sc e
e o o S

1

WE VIDEO INV. VIDEO

SinclairZX SpectiT

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

| Key features of the

Sinclair ZX Spectrum

@® Full colour-8 colours each for
foreground, background and border,

control.

® Sound-BEEP command with variable
pitch and duration.

@® Massive RAM-16K or 48K.

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

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

@ ASCIlI character set—with upper-and
lower-case characters.

| @ Teletext-compatible —user software
| cangenerate 40 characters perline
or other settings.

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

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

plus flashing and brightness-intensity |




RS232 /network
interface board

Thisinterface, available later this
year, will enable you to connect your
ZXSpectrum to a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

Available only
by mail order
and only from

Sinci=ir-

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU15 3PS

Tel: Camberley (0276) 685311

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full

ASCIl character set—-including lower-case
characters and high-resolution graphics. .

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

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

The ZX Microdrive -
coming soon

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

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

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

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

A remarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, for around £50

How to order your ZX Spectrum

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

Access or Trustcard.

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

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

Please tick if you require a VAT receipt

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

as applicable
Signature

PLEASE PRINT
Name: Mr/Mrs/Miss |

Address

| | |
| | l A

|
e
|
S
|
|
|
{ *Please delete/complete
|
|
|
|
I

sl Ho Ak b

|
l
|
|
|
|
|
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ |
|
|
|
|
l
|
|
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‘SIMPLY WRITE’: the kind of word processor you
didn’t think you could afford. Some £300 programs have
fewer facilities. Tape or disk; any printer; any 40 or 80
column PET. Needs 16K. Tape £40, disk £45.

‘SIMPLY FILE’ Records System (DBMS). Selects by
any key. Prints alphabetical lists, mailing labels, colum-
nar reports of all or selected records. Calculates bet-
ween fields. Totals, averages columns. Works with 'Sim-
ply Write'. Fast, easy, robust and very, very versatile
Disk £65.

GOTTA PET? ADDA VIC! High resolution graphics,
programmable characters, colour and sound for your
PET/CBM system? All this PLUS a complete extra com-
puter using your PET's disk drives, printer etc? Under
£200 including VIC computer and our '‘SIMPLY LINK'
PET-VIC link system.

A WINDOW ON YOUR DISK! Our ‘Simply
Recover' disk file repair kit (4040 only at present)
will allow you to save crashed files, append BASIC
or m/c subroutines, change disk names and 1Ds,
devise protection systems, etc. Disk & detailed
instructions £17
ZYGIAN INVADERS. Super second
generation machine code invaders game
Surprises, sound effects and even music!
Tape £6, disk £7.50
ASTEROID PATROL. Classic game with
sound effects, 9 levels of play, hyper

space jump etc. Tape £6, disk £7.50
ADD VAT TO PRICES PLEASE, BUT ALL
INCLUDE P&P. SEND FOR MORE
DETAILS, MORE ITEMS, AND GET OUR

FREE 'MICROMAIL’ PET/VIC NEWS.

LETTER  Simple Software Ltd.

professionul
computer

3032 Orriso

Sussex BN1 6GL

L COMPUTING

on the

No Comparable
collectign
D”efs So much
for so Jitt)e

Here of jost. A set of programmes 1o turn your
Sinclaic ZX81 into a powerlul educational tool,

And you don't #ven need 1o know programming.
There are clear instructions and plenty of tips
& advice. Designed (o gabayond drill & practice
the promote learning through inlecaction & discovery.

Includes -

Educare’s TORTOISE
A simplified
version of the
famous Turtle

All programmes
fit 1K

Creative use of
graphics

Many innovative |IK PROGRAMMES Combines the

programme
CODED MISSILE

fun of arcade

for

PRIMARY |93'“°s with
EDUCATION st
£4.95 only

incl p&p
Graph-plotter ® Histogram @ Simon-spell ® Shewchbvard ® Times-table @ Sets
Series-quiz ® XY-coordinates ® Count @ Equations @ Areas ® Guess -a-Volume
Angles @ Upstairs -Downstairs ® Music-notes @ See - saw @ Wipe-out @ Spell
Temperature ® Clock @ Money ® Snake ED CARE
Mastermind @ Number -shoot @ + 26 more U

ideas
Fully documented

includes many
games

To: Please send me ... . cupies Educara’s 50.

l EDUCARE || enclose cheque postal order for £ . ...
103 College Road Name I

Margate Anaz> b SSRUT G
I KentCT94AA |Address ... ... .. A,

I Tel: Margate 21605 I e =n I
rmiean rowmem s T ——— — — — — — — ——

Lat yowr ched beneflit eedly Send now
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15 Havelock Rd., Brighton,

| am pleased to report that Keith Hall's reputation for tact
and diplomacy appears to have survived the move from
Commodore to Apple. Since the rugger playing thespian
took over, the number of Apple dealers has shrunk by a
third.

Such has been the embarrassment caused by non-
deliveries of Acorn's “BBC" Micro, that the Guvnors have
privately decided that no future system may bear the
Corporation’s hallowed name. However, | note that the
decision is not due to be formalised until a week after the
Government rules on the license fee, so greed may yet
triumph over common sense.

Having lasted a month at Microsoft, the industry is agog to
see how long their favourite bull-in-a-software shop, David
‘Exocet’ Low will now survive at Intelligence UK. Helpful
suggestion: previous employers ACT gave him a sound
proofed office and stood it a year.

Greetings to Mr. Jack Schofield, newly appointed editor of
Practical Computing, and the sincere wish that he escape
the mysterious curse which struck down his
predecessors. Dennis Jarrett was poisoned, Richard
Hease's head swelled up, whilst poor Peter Laurie went
into software. Alas longevity does not appear to be
amongst Mr. Schofield's many attributes; he lasted one
issue in his previous post of Editor of You and Your
Camera.

More great news from the multi-talented Desperate Dave
Tebbutt. This former PCW editor and publicist to The Last
One, how a leading radio comedian and software
publisher, has achiéved a remarkable software
breakthrough. Called Source Writer, it is a program that
writes programs. Indeed Dave feels it may well be the last
one you ever need...

Despite the rumours there will be no head hunting of
Osborne's feminist Vice President, Ms. Georgette Psaris.
She assures me she is “both involved and committed” to
the company. What is the difference? “Think bacon and
eggs, " advises Ms. Psaris. “The chicken is involved; the
pig is committed."

In negotiating to buy a stake in GRID systems, it is only
natural that the Commodore should wish to know the
secrets of their pocket size GRID computer and its
amazing electro luminescent fold-flat display. | trust that
no one will be unsporting enough to tell GRID that
Commodore already own a company who just happen to
be working flat out in this field.

The Bug That Ate Boca Raton cont: It is comforting to learn
that all bugs in the IBM Personal Computer have now been
‘accounted for". Let us hope that no-one is fool enough to
load UCSD Pascal and ask for the sine of ~ 6.4 ...

Apple executives are causing discreet enquiries to be
made as to the whereabouts of their co-founder Steve
Wozniak, last seen enrolled at Berkeley University under a
false name and moustache. It is feared that the great man
may be about to blow his entire fortune on a series of pop
concerts. “Mr. Wozniak is not mad", said a spokesman.
"He is an impressario”....

—




Sumledk

Manchester
MErOCORIBUEEr WEC)

SHARP MzZ-B0A S5858
Finot and gJonemodt

MZ 80A 48K COMPUTER £549.00 (inc vAT)

THE NEW FULL KEYBOARD COMPUTER FROM SHARP

*COMPLETE WITH SOFTWARE PACK:

EDUCATION — HANGMAN, GEOGRAPHY, ARITHMETIC

GAMES LUNAR LANDER, TEN-PIN BOWLING,
SPACEFIGHTER, IDENTIKIT, CLEVER CRIBBER
D-DAY, BREAKOUT, STAR TREK, SCRAMBLE,
SPACE INVADERS

HOME FINANCE — HOME BUDGET, BANK RECOCUL,
BANK LOAN, MORTGAGE

BASIC TUTORIAL — BASIC TUTORIAL 1
BASIC TUTORIAL 2
BASIC TUTORIAL 3
BASIC TUTORIAL 4

PLUS BASIC BASIC and THE BASIC ENCYCLOPAEDIA

two very useful additions to your library

TWO YEAR WARRANTY ON SHARP HARDWARE parts and labour

W2 )

VIC 1001  VIC 20 computer £189.95 VIC 2803 Programmers reference guide £14.95
VIC 1530 C2N cassette deck £44.95 VP 014 Spiders from Mars ctg. £24.95
VIC 1515  VIC printer £230.00 VP 010 Amok - £6.99
VIC 1540 Single floppy disc £396.00 VP 026 Alien blitz £7.99
VIC 1210 3K RAM cartridge £29.95
VIC 1110 8K RAM cartridge £44.95 STACK ACCESSORIES
VIC 1111 16K RAM cartridge £74.95 SCO09 Paddles (1 pair) £11.50
VIC 1212  Programmers aid ctg. £34.95 SC12 Light pen £28.00
VIC 1212A Super expander ctg. £34.95 SC 11 Analogue joystick £14.95
VIC 1213  Machine code monitor ctg. £34.95 SC 14 Low cost RS232 interface £19.84
VIC 1311 VIC joystick £7.50 SC 16 Games port multiplexer £37.95
VIC 1312  VIC paddles (1 pair) £13.50 GPA Games port adaptor cable £19.84
VIC 2501 Introduction to Basic (1) £14.95 SC 13 Rom switch board £44.00
VIC 1901  Avenger ctg. £19.95 SCO06 Full RS232C interface £56.00
VIC 1902 Star battle ctg. £19.956 SC 15 Memory expansion board
VIC 1904 Super slot ctg. £19.95 with 3K RAM expandable with
VIC 1905 Jelly monsters ctg. £19.95 chips to full VIC capacity (29K) £56.35
VIC 1906  Alien ctg. £19.95 VIC KIT2 Hiresolution and toolkit
VIC 1907 Super lander ctg. £19.95 command single ROM to fit in
VIC 1909 Road race ctg. £19.95 SC15 £33.25
VvIC 19 Rat race ctg. £19.95 DUST COVERS for VIC 20 and C2N
VIC 2801 Learn computing with VIC 20 £1.95 (approved CBM product) £3.75
VIC 2802 VIC revealed £10.00 per set
COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST
We only advertise what we have in stock at the time. acm
All items are ex stock. Telephone/mail order _E E
despatched within 24 hours. Carriage free U.K. mainland keep up to date
Sumlock Manchester join our free mailing list

Dept. MCP 1 : : :
Rory)'al London House VIC Cartridge rental ring for details

198 Deansgate
Manchester OPEN MONDAY TO SATURDAY
PARKING WATSON ST. N.C.P.

M3 3NE
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STACK STOREBOARD

ACCESSORIES FROM

(memory expansion unit)

Power up your VIC-20 to
a MASSIVE 32k
COMPUTER!

only £49-00

(plus VAT) for 3k
and expandable to 27k on the same board

STACK ROM
SWITCHBOARD
Use up to 4 ROMs at
*HOMs. VICKIT
VICKIT Il etc

New Lower Price!! £29 -00

(plus VAT)

STACK 8k RAMPACK

Use this upgrade pack to increase memory size on
Stack Storeboard by 8k a time

NEW LOWER PRICE!! only £29 00

(plus VAT)

STACK LOW COST
RS232 INTERFACE

Allows you to use a serial
printer with your VIC-20.

£22.99

; / (plus VAT)

STACK LOW COST 3k
MEMORY

The lowest costing memory addition
gives you 6' 2k of user memory on
your VIC-20 Also allows you to use

those quality games which demand
3k of Hi-Res Graphics! Socket at rear
allows you to stack up further
accessories

oy £295.99

{plus VAT)

| STACK LIGHTPEN |

Allows you to use VIC-20
without keyboard entry by
simple programming Sensor in
pen sees the TV screen! Ideal
for education. games. menu
selection etc

oy £25.00

(plus VAT)

STACK 4-SLOT
MOTHERBOARD

Fits into the port at the rear of the Stack Storeboard or the Stack Low Cost 3k
Memory and enables you to use up to 4 cartridges in addition 1o the extra
memory on the Storeboard or 3k Memory. Each slot can be switched in or
out, thus allowing the use of
one, all four, or any combination
of cartridges without having to
remove them

¥/ .. £24.99

(plus VAT)

STACK VICKIT SERIES

A series of ROMs which greatly simplifies programming and
enhance the qualities of your VIC-20. Fits into Stack ROM
SWITCHBOARD or Stack STOREBOARD.

VICKIT

Offers HELP to programmers. it also offers AUTO. DELETE
DUMP. FIND. OFF. RENUMBER. STEP. TRACE £25 00

Ius VAT.

only £1

Iplus VATI

Special Offer Price if Purchased
with STOREBOARD

VICKIT I

A 4k HOMgﬂenn ALL THE FEATURES OF VICKIT plus... TEXT

GRAPHICS. LINE. CLEAR. DRAW. PUT

FILL, SET. POINT only £29.00
{plus VAT)

Other exciting additions to the
VICKIT series due soon!

Contact your local Commodore VIC dealer for details.

Stack Computer Services Limited, 290-298 Derby Road, Bootle, Merseyside. 051-933 5511. Telex: 627026.




