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A PLAIN MAN'S GUIDETO
PERSONAL COMPUTING
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20 —FORTHE 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 paging.
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.

Just look at these features: s ' ® o

* Full use of colour and sound. Uai‘l‘lo ’l@G @l’l’l‘&
* Full compatibility with VIC 1515 printer, parallel ‘) LTD
printers or RS232C serial prlnters. ‘Worderaft 200 £125.00 inc. VAT and p&p. Available from all VIC dealers or direct from

¥ x Audiogenic Lid. PO Box 88, Reading, Berks. Tel: 0724 586334
* Full control over margins, document width, tab ~ Wordcrah 20 s copyright P L. Dowson 1982
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16 WHAT IS A COMPUTER, 30 HOW TO CHOOSE YOUR
ANYWAY? DEALER

Brand new series that answers
the questions you never dared
to ask.

Why finding the right supplier
is so critical.

48 GOOD DESIGN

Why the exterior design of new
micros is as important as what
is inside.

46 WORD PROCESSING:
WHAT TO BUY

Part Il of our pull-out
Encyclopaedia explains all you
need to know.
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Dual floppy disk drives. Two 5" floppy disk _/”IT_ s
drives provide 100,000 cha rs each of data
storage, or about 60 pages of typed,
doublespaced text.

Diskette storage. The floppy
diskettes can be removed, ,/,/-
providing infinite permanent

information storage. Two
compartments provide storage for
up to 25 diskettes.

RS-232C Interface, Enables the
OSBORME 1 to connect with sena
printers, or other devices using this
popular industry-standard
interface.

|EEE 488 Interface. Connects the
OSBORME 1 to the standard
nstrumentation bus, for data
communication with test instrurments.

Csborne 1 Connected
It doesn't need a room of its own. to a printer, it will
Or even a desk of its own. operate as a word
With its optional battery pack, in fact, it doesn’t need mains processor and produce
electricity for up to two hours. letters, documents, reports
It's — as you can see - portable, - anything you want word-
Weighing under 24Ib in its weatherproof case, it can be carried  (and figure-) perfect.
in one hand. Or in your car. Or tucked under an airline seat. And carry out financial planning,
But its performance is equal to, often better than, small too, using an electronic spreadsheet,
business computers several times as big and twice as expensive. providing fast, accurate cash flow forecasts
The Osborne 1 will achieve in seconds commercial, and instant answers to those important ‘what if'
engineering or scientific calculations which, without a computer, questions.
would take days. You can see an Osborne 1 — and try it out - at any of the
And store a whole library of data for instant retrieval and use dealers listed below.
any time. And then happily walk away with It.

For £1,250 the only personal business conig

* excluding VAT
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Internal electronics. ZBOA™ 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.

Screen. Clear, 5", 24-row screen displays a 52-character
window on a 128-character line with automatic horizontal
scrolling.

Monitor Interface. Connects the OSBORNE 1 to any
monitor screen

Keyboard. A standard typewriter
keyboard plus numeric, adding-
machine keypad for fast entry,
and cursor control keys for easy
cursor movement

Case. The plastic case
snaps together to form a
weatherproof, 24-
pound package that fits
underneath the standard

airline seat

p Standard software Optional extras
*,f--"' Five outstanding software @ Modem cable for use with
packages, with a retail value of acoustic couplers for
over £800 are included: telephone transmission of
@ CP/M® Operating System data
@ WORDSTAR® with @ Battery pack
MAIL MERGE® ® Double density disk drives
@®SUPERCALC ™ @MBASICE with 200K bytes of storage
@CBASIC® per drive
Trademarks: SLPERCALC: Sorcim |
Registered Trademarks: D5[ gearch; WORDSTAR
MAILMERGE: MicrmaP nternal 1al; Croson 2 lar =
nputer you can take anywhere.
B — e — . S — — — — — — -
: For further information and full specification, return the coupon to The
s er, Osborne Computer Corporation (UK) Ltd, 38 Tanners
e .elands North, Milton Keynes, Buckinghamshire MK14 5BW
he e elephone: 0908 615274, Telex 825220
souTHAMeTON | More information on Osbome 1, please
' Marme ik
TDR‘-DUJ‘!’ I

— — — — — COMPUTER CORPORATION (UK) LTD.

A

— BSBORNE




Two sets of Fabulous Utilities
inong!

PROGRAMMERS TOOLKIT
Gives extra commands. Auto,

. Number, Help, Delete, Change,
. Trace, Step.LightPen, Breaketc.

“ and
° 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

THE ULTIMATE
PROGRAMING AID
FOR THE VIC

Full machine code
package with:
Assembler, Dissassembler,

Fill. Re-locate, Identify, Exchange, Compare,
Printing, Dissassembler etc., efc.

Needs DAMS RAM/ROM board or sirmilar

£19.95

£67.85 + VAT AND GET AFRE

ANTIGLARE
SCREENS FOR PET

40 Column

£17.95

80 Column

£19.95
VDU VIEW THRU

ALL PRICES PLL'S VAT

BN

ACCESS &
BARCLAYCARD
WELCOME

BUY THE 3K RAM’'N ROM BOARD W
MACHINE CODE MANUAL (WORTH £5.00)
E VIC LIGHT PEN (WORTH £17.35)
VIC REFERENCE GUIDE R.R.P. £14.95 DAMS PRICE £14.50

SINESS COMPUTERS LTD.

Gores Road, Kirkby Industrial Estate, Kirkby, Liverpool L33 TUA.
Telephone: 051-548 7111 (20 lines)

DAMS BU

LIGHT PEN

vIC
LIGHT PEN

DAMS PRICE
ONLY )

£1 7 -35 + VAT \
FOR PET

12" SCREEN £1 9 I95 + VAT

RAM’'N ROM
BOARD !

3K RAM | —

In Hires area. f

Also space for ! . |
VICAID and Ty .

VICMON N ]

programming aids. (== ) |

£22.95 ..

(Includes Cover)

ITH VICAID AND VICMON WITH
FROM MOS TECHNOLOGY FOR ONLY

VIC STARTER KIT

VIC 20

C2N Cassette Deck, 10 Blank Cassettes,
User Manual, Vic Programmers Reference Guide,
1 Joystick.

Worth £238.30 OHLY£21 4.00 o

(VAT INCL. PRICE - £244.62)

ORVIC 20
With free 3K RAM pack or

Super Cartridge Game OHLY£1 7 3 83
; + VAT

MicraComputer Printaut September 1982




ADDA ADDS UF
T0 A GREAT

PEGASUS
SYSTEMS FROM £4000

accounting for sales, purchase and nominal ledger,
invoicing and stock control

WORDCRAFT

SYSTEMS FROM £3640
full wordprocessing facilities 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

Addais 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 Addas 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'll 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 E13AA
01-488 2400 01-997 6666 0753 72470 0734 585928
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SMALL FIRE IN SCOTLAND
NOBODY HURT.

The world is divided into
those who have Petspeed and
those that don't. A third sub-
group - those without
Commodore - is too sad to
dwell on.

But why should the obvious
excite the passions, or any
interest at all? ‘Have' and ‘have
nots’ have been around since
Adam snatched the apple
(sorry). And look where that got
him, you might say.

We make no apology for
being evangelistic about

Petspeed. It has changed the
lives of hundreds of
Commodore users and we are
dedicated to the idea that they
should not remain an elite.

We also believe that this
article should not be as boring
as the headline (a classic in its
time.)

So we are not going to list all
the benefits and advantages of

faster compiling. Or tell you
how the magic of Petspeed
works. You can find out by

to discover the meaning of life
and report back in a million

contacting us for a demo disc. years.)
B:t f‘;c g l]_:a‘:enc.'l“e fm %rl Mark is the OCS equivalent
Eew d(lcyou i'he Iil?]ﬁ y of college chaplain though he
eard) Commodore a¥¢ | claims he's never had a job title.
commissioned Oxford

He stopped shaving when he
was fourteen - when presumably
he discovered other things -
and has been contemplating

Computer Systems to produce
an advanced Petspeed.
Now that's news.

Son of Wilkes
qualifies. Again.

Not content with teaching
music, Tony Wilkes son of the
celebrated Cambridge professor
Maurice Wilkes, returned to his
studies and finished up with a
degree in Electrical Engineering
which he collected from
Manchester

University last month,

In his spare time during his
full-time degree course Tony
designed the PETSPEED
Compiler.

Now, back among the
dreaming spires, he and his
partner Alan Wyn Jones are
working full time on a
series of new
products for the
micro
market.

Laid-back Larry
Competition

Our silent friend Laid-back
Larry was the unheard star of
the latest Commodore
Exhibition at the Cunard Hotel.

Larry was bumped into and
nudged several times during
those three hectic days. He
never complained.

Most times he got an apology.
All you have to do is guess how
many times.

First prize is a jar of Cooper’s +

Oxford Marmalade. Second
prize, a weekend in Cambridge.
Third prize, two weeks in
Cambridge.

(Closing date for entries 1st
August 1982, Judges decision is
final.)

ever since.

He came to Oxford from
Santa Clara via Slough. “1
missed England when [ was in
the States and now I miss the
States.” In his new role with the
Oxford hardware design team
he will be happy - spending
part of the year on each side of
the Atlantic.

Double |
Trouble

Dave Haines, an ‘ace data-
base guy’ from the Rutherford
laboratories, and Mark ‘Guru’
Clarke from Commodore's
West Coast hardware/software
design team have recently
added new blood, zest, enigma
and brainpower to Oxford
Computer Systems.

Dave left St John's College
with a degree in psychology and
the honour of being the first
‘space wanderer’ elected by the
Junior common room. (Duties:

GENUINE PETSPEED
OFFER FOR READERS
OF MCP.

Oxford Computer Systems are giving away a year's subscription to
this magazine plus a free copy of THE PET COMPANION

with every PETSPEED Compiler sold during September

using the coupon below.

The PET COMPANION is a compilation of all the PET
material published in the first volume of MCP. It includes over a
hundred PET programming hints and tips in addition to 27 major
articles on the subject.

Cut and complete the coupon to qualify.

f.I‘.'..'.I.'l...Iill..l.."'l‘ll'..iii..ll.'..‘

LA A A LRI E N RN

-

E To Oxford Computer Systems, 4 Park End Street, Oxford.

+ Rush me my PETSPEED Compiler and the free gifts. I enclose a

s cheque/money order for £240 plus £2 P&P Plus £36.30 VAT.

: (£278.30).

« Name LAY S B o
.

« Address .
H -
. .
L] -
- -
L] L]
.-‘.l...".l......-‘l...'.ll.'ll.-l-"..l..l....l.."..

Offer closes 30th September 1982 * While supplies last.




low cost high quality

interfaces....

We are specialist suppliers of
CBM PET and HP 85
compatible interfaces.

We also supply complete systems
for industrial and laboratorr
monitoring and control.

Custom design undertaken.
Callers welcome for demonstration.

\ AP
S
s '%
B <

Do

Digital Design and
Development

S 7,

5wt
=

&
L\

18/19 Warren Street - London W1P 508 Tel: 01 387 7388

IEEE-488 compatible systems....

@® 8 channel 12-bit A/D convertor
® B channel 12 bit D/A convertor

® 16 channel 12-bit A/D convertor
with software programmable
amplifier.

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

@ digital data input unit, 64 bits
@ digital data output unit, 64 bits
@ 16 channel relay control unit

All the above units are boxed complete with
|IEEE-488 address internally selectable, integral
power supply, switch, fuse, indicators etc.
llustrative BASIC software supplied.

@ user port convertor A/D plus D/A

@ fast data acquisiton system
40,000 readings per sec.
4 A/D+ 4 D/A

All prices EX-VAT.

witer Printout Septembe
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SHARP MzZ-80A skas8
Tinst and Joremoat

3 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 A
two very useful additions to your library

TWO YEAR WARRANTY ON SHARP HARDWARE parts and labour

W52

VIC 1001  VIC 20 computer £189.95 VIC 2803 Programmers reference guide  £14.95
VIC 1630 C2N cassette deck £44.95 VP 014 Spiders from Mars ctg. £24.95
VIC 1615  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 SC 12 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 £7.560 SC 16 Games port multiplexer £37.95
VIC 1312  VIC paddles (1 pair) £13.60 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. £19.95 SC 156 Memory expansion board —
VIC 1804  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 VICKIT2 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
VIC 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. ]
All items are ex stock. Telephone/mail order —— g

despatched within 24 hours. Carriage free U.K. mainland

keep up to date
Sumlock Manchester e e
Dept. MCP 1 join our free mailing list

Royal London House VIC Cartridge rental ring for details

061 834 4233
fichestar oo o

MicroComputer Printout September 1982 1




'YOUR GUIDE TODIGICO

BRITAIN'S LEADING
BUSINESS INFORMATION TECHNOLOGISTS ?

v DIGICO. A totally modern computer system
designed to bring the cost of up-to-date
information technology within the reach of
the smallest business. And to grow with them.

D\G\CO-MONEY SavinG

DL-ON-
A co@@%&&“

Pe. . MICRUS
’ WMiny's
S MANFRAME

e.g. A complete word processor
WA for £41 per week. Rental on even

- — > ¥ the smallest business system

¥ includes maintenance.

_ 7 DIGICO have been
Rf 1) s Z designing,
: - L« \[nanufacturing
@}Q \“q,a\‘ installing
i i Co{'np el
[~ o & @; qu- S}"St A

Legal, Accounting Builders Merchants
Word Processing Incomplete records
Transport, Medical, Publishing, Holidays
Production Control ~ Bookshops, Betting
Stock Control, Payroll Warehousing, Mailings
Telecommunications Maintenance, Teaching
Dentistry, Printing Research.

. .. for expert advice and
% help. And you're

000000000000000000000000000000000000000000000000000000000000000 f

GUARANTEES
Your computerhasa =@
= SEVEN year guarantee of SN\N
— maintenance provided
there is a maintenance /

R‘ ( E" contract continuously from __
e : / =y Full information (no obligation) from

RI ~y
MINIMUM INTERRUPTION PLAN. (& 4 DIGICO COMPUTERS

46 BROADWAY LETCHWORTH, HERTSSS
Tel: LETCHWORTH 78172 '

F|32 YORK RD. LEEDS. Tel:LEEDS 486684l
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TI-99/4A * VIC 16K + ATARI 400/800 + SHARP
MZ-80K/A/B + BBC MICRO +SINCLAIR SPECTRUM

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

a® g =

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, £19.95

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: —

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

Credit Purchases
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 chegue numbers, credits and, of
course, running balance. £19.95

.Year to Date Summary

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

- S——

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 dni:umentatinn. N
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.

=

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.

13




IF THE CLOUDHOPPERS,
WASPS, SPIDERS, METEORS
OR SATELLITESDON'T 7%

BEAT JOU..

RENAISSANCE %
WILL, "f‘f’

4 f -

issance
. GPIDERS af MARS

| =satelliter—
... andmeteorites |

5Mare great‘ o
VIC Cartridge games from Audiogenic

Available from all VIC dealers or direct from Audiogenic Ltd. PO Box 88, Reading, Berks. (0734 586334) Credit cards accepted. Meteor Run, Renaissance,
Spiders of Mars, Satellites and Meteorites £24,99, Cloudburst: £19.99 (inclusive of VAT and p&p). All titles copyright UMI INC repr resented in Europe by
Audiogenic. Send for full catalogue.

MicroComputer Printout September 1982




AEC Business Systems

TABS Accredited Dealer YOUR WEST KENT AND SUSSEX
DEALER

= ACT PRISM  DAISYWHEEL
e=SIIMUS T Printers and others

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
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Information Technology ‘82 has done
a great deal to convince ordinary
people that they need to know about
computers. Yet few people can
actually define what a computer is. In
the first of our series of explanations
for absolute beginners, Richard
Pawson compares the computer with
a food mixer.

What is a computer, anyway?
A computer, like any other kind of machine, is really a
processor — that is to say: you feed something in, the
machine performs a process on it and gives you something
else out. Let's look at the example of a domestic food mixer.
The most sophisticated models on the market which can
chop, grate, slice, as well as mix, are even called Food
Processors. Were you to set the controls correctly, you
could feed in some carrots, white cabbage, onion and
mayonnaise (let’s call this our input) and the food processor
gives you back ready-made coleslaw — the output

Though some computers appear to deal with physical
quantities (such as the computers which control huge coal-
fired power stations, or the robots which built Japanese
cars), what all computers are really processing is
information, but with many different ways of gathering the
input data and issuing the output data.

In the power station, for example, the computer gathers
its information about furnace temperature, power

production and cooling water flow from a number of sensors
—in just the same way as the eyes, nose and ears feed input
information to the brain. Some calculations are performed
and the resulting data fed to a valve on the fuel hopper
which controls the rate at which coal is fed in.

An example of a computer processing pure information
is the typical desktop business micro. Information is fed in,
usually via the keyboard, perhaps in the form of sales
orders, or figures from clock cards. This same information is
then processed, combined with data that has been typed in
previously and stored, and output in a different form — say,
Invoices or Pay Slips

Fast and reliable

Great, | can hear you saying, so why use a computer just to
change figures from one form to another? Well, sometimes
the advantage is speed. Engineers have o perform
calculations that involve perhaps a million multiplications
and three million additions — which even on a sophisticated
calculator could take months if not years. Computers are
also more reliable and can work continuously without,
breaks, which is obviously essential in our power station.

In most situations the same raw data is used to
produce different results. In a typical business, information
from sales orders can be processed to tell the Marketing
Manager which regions are selling best, the Credit Control
department how much money is owed, and the warehouse
which product lines need re-ordering. By using a computer,
once an item of information has been typed in, it is stored or
memorised and can be used in future calculations without
the need for retyping.

But the area in which computers really score over their
human counterparts is in repetitive processes or
calculations. If you start to think about it, an awful lot of the

16

MicroComputer Printout September 1982




i

processes we perform are repetitive. Sometimes simple,
like adding VAT to an invoice; sometimes complex like
extracting a statistical trend from some scientific data. Once
a computer has been shown how to perform a process, it
can repeat the technique ad infinitum — using different
information as input, and hence different output each time.

Telling the computer how to perform a process the first
time is called prograrmming. Programming is needed
because computers aren't really very clever and can only
do straightforward things like adding two numbers together.
Programming simply involves breaking down your
application into successively smaller tasks or operations
until each one can be understood and performed by the
computer.

Set of instructions
The resulting list of operations or simple tasks is
consguently called the program. In this respect a computer
program is no different from a recipe, knitting pattern, or set
of instructions for assembling a kitchen cabinet. Like all the
above, a computer praogram is written in a special kind of
language or jargon consisting of many abbreviations,
strange symbols and phrases. Which makes it all the more
surprising that people who can fluently read the complex
coding of a knitting pattern believe they can't get to grips
with computer programming

The language in which programs are written (there are
several languages e.g. FORTRAN, COBOL and PASCAL,
though BASIC is the most commonly used in micros) has
been designed to assist you, the user. First it saves space
by getting you to define operations in a concise form.
Writing:

TOTAL = PARTS + LABOUR
is obviously guicker than saying:

*Add the values of PARTS and LABOUR and then place the
resultin TOTAL"

Secondly, the programming language encourages you
to be precise, defining what you want to do in a manner that
can't be interpreted ambiguously.

The main function of a programming language is to
provide you with tools for performing the most commaon
tasks. It has already been stated that the Central
Processing Unit of a computer is very dumb: most can't
even perform a multiplication function. The programming
language provides you with such a function (plus many
more advanced features) and every time this is invoked, the
language translates the multiplication into hundreds of
simple additions which the computer understands, though
you don't see any of this happening.

Writing the program in a more sophisticated language
(the higher the level of a language, the closer it is to plain
English), not only saves time, but makes the list of
instructions easier to read, and helps avoid mistakes by
eliminating the need for hundreds of statements to perform
even a simple task.

Summary
So what have we learnt in the first installment? Here's a
guick summary:-

1. A computer processes information. It takes in data in one
form (INPUT), performs calculations on that data and feeds
it out in another form (OUTPUT).

2. The list of instructions that tell the computer how to
perform a particular process is called a program. Once

programmed, a computer can repeat the same process on
different data very quickly.

3. Programming is simply the technique of breaking down
your application into small chunks which the computer can
understand. These individual instructions are expressed in
a programming language which provides tools for all the
most common tasks. This language is translated
automatically by the computer into a very long list of ultra-
simple commands which its Central Processing Unit can
follow,

Next month we shall be looking at the different parts that
make up a typical computer system, and what role each
plays in processing information.

“... all computers are really processing information, but
with many different ways of gathering the input data and
issuing the output data”
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CP/M S8

Sirius 80
Card

@ Allows all standard CP/M B0 2.2
software to run without modification.

@ The card simply plugs into any one of
the four internal expansion slots and
comes complete with a disk
containing all the usual CP/M utilities.
By typing a single command, the
system can alternate between CP/M
B0 and CP/M 86. Files generated
under either CP/M are identical in
structure, providing file compatibility
between operating systems. :
The card also has a Corvus hard disk
interface allowing the CORVUS range
of Winchester drives to plug directly
into the SIRIUS.

® 780 4 or 8 MHz with no wait states.

® 64K RAM. Corvus hard disk interface.

Sirius 80 card (4 MHz) £299.00

Sirius 80 card (6 MHz) £335.00

Softbox

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

Application packages designed to work
with specific terminals (e.g. Lear Seigler
ADM3A, Televideo 912 or Hazeltine 1500)
will need no modifications to work with
the PET screen, as the SMALL SYSTEMS
SOFTBOX allows the PET screen to
emulate any of these devices.
® Full 60K byte RAM
® CP/M version 2.2
@ Z80 CPU running at

4 MHz with no wait states
Softbox
Softbox with RS232 interface ... £495.00

STAND ALONE CAPABILITY

The Softbox, in conjunction with a
standard VDU, will operate as a stand
alone CP/M system with built in IEEE-
488 interface operating with .5 MByte
floppy storage or up to 80 MBytes of
hard disk storage.

CORVUS HARD DISKS

Well proven systems with nationwide
support and maintenance.
5, 10, 20 MB capacity.
@ Up to 4 drives can be daisy chained.
® Back-up onto standar i video cassette
using the Mirror unit.
@ Up to 64 users with th
multiplexer unit.
5 MB Corvus Drive
10 MB Corvus Drive
20 MB Corvus Drive

SE

Constellation

£2295.00
.. £3595.00
..£4495.00

2-4 Canfield Place

*FORTRAN-80 (Microsoft]
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CP/M Software

LANGUAGES
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PROGRAM
GENERATORS

YV 4
AL
vty ‘..-'-t: :

';'j:’_'.a.

DYNATECH

MICROSOFTWARE

your power
isready...

For further information on any of these
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

(c) ‘Do-it-yourself’ program generators -

“As a cost conscious
businessman, how can
you use a microcomputer
easily, economically and
efficiently to increase
productivity and create
greater profits?”’

Choose from three alternatives;

(a) Customised programs -
costly, take days to write. _
(b) Off-the-shelf general purpose programs -
generally inflexible.

the key to efficiency and ease of use,
cost saving, and the ability to create
greater profits. Even without experience
¢ you can write programs in minutes!

Applications already in use include;

()DATA ENTRY STORAGE and RETRIEVAL
()STOCK CONTROL SYSTEMS

( )TECHNICAL and GRAPHICS PROGRAMS

( JHOTEL RESERVATIONS SYSTEMS
()LABORATORY and MEDICAL APPLICATIONS
(OFIXED ASSETS ACCOUNTING

( )PROJECT RECORDS and CONTROL

( JMAILING and LABELLING SYSTEMS

. .. and this is just the tip of the iceberg!

The following program generators are
available for the microcomputer 0@
systems indicated:-

C.0.R.P. and Techwriter for the
Applell.

Codewriter for the CBM PET 8000
series, TRS BO |11, Sirius and

IBM PC.

Techwriter for the Apple |11 and
CP/M. .. with more to come.

C.0.R.P., Codewriter, ’ 2

Techwriter, Apple, CBM »
Pet, TRS, Sirius, IBM, &
CP/M are registered ,:t‘h

trademarks. W0
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Big deal

| note that several printer retailers are offering
quite large price reductions on printers if
more than one are bought. Discom, for in-
stance, offer the Smith-Corona TP-1 Text
printer at £485 for one; £395 for two; £340 for
50.

Wouldn't it be a good idea if some micro
users got together and formed a kind of bulk
buy co-operative? I'd be happy to join one.

T.M. Artingstoll,
Zwoller, The Netherlands

Excellent idea! That is precisely how some
dealers started life. MicroComputer Printout
wholeheartedly supports the idea of a com-
puter-users co-operative — and we would
certainly give publicity to anyone willing fo
start one.

De Re Atari

Further to my earlier letter concerning the
whereabouts of the Atari manual ‘De Re
Atari’, | am able to give a U.K. Distributor's
address.

Details of nearest retailers are available
from:

Atari UK.

WEA Records,

London W1V 2BH
or contact:

Maplin Electronic Supplies,

P.O.Box 3,

Rayleigh, Essex S56 8LR
who have some copies of the manual.

If you could print these addresses as an
update of the earlier U.S. address | sent, | am
sure they will be well received.

N. Crozier,
Malton, N. Yorkshire

Rogues Gallery
Your contributors range from the sublime

(Tommy, Terry Hope) to the ridiculous
(Richard Nicols, Inside Trader). What about
brief biographies of this bizarre crew?

Harvey Smith

[not 2 fingers' Harvey]

Halifax

Unfortunately, this letter went right round the
office before the idea could be suitably
squashed. Even before the Edifor could get
started on Volume Thirteen of his memoires,
his desk was knee deep in submitted articles
along the lines:

‘A day in the life of Lindsay Doyle'

‘Terry Hope — the early years’

‘Mein Kampf’ — Tommy

‘Pubs | have known' — Martin ‘Legless’

Banks
Expect some suitably silly excerpts in forth-
coming issues.

Male Chauvinism (part l)
Re “User Friendliness”
| should like to express my distate with re-

gard to the above-mentioned article by Chris
Preston, appearing in your August 1982
issue. | take exception not to Mr. Preston's
points conceming the evaluation of user
friendliness in micro computers, but rather to
the manner in which these points were made.
His crude generalisations regarding the na-
ture of female computer operators (whom he
characterises either as mindless school leav-
ers or “slightly dotty old matrons, from 40 up
to 60+"), the level of their skills and commit-
ment to their jobs, were both offensive and
unnecessary in the context of the subject of
the article. Surely it is possible to reserach,
write and edit an article such as this without
denigrating women and the role they play in
operating business computers. | strongly
suggest that if Mr. Preston is not capable of
so doing, and his work makes it glaringly ob-
vious that he is not, then a woman author
might have been a better choice for this as-
signment.
Kelsey Sterling
Oadby, Leics.

Surely you don't think that this magazine's ini-
tials are M.C.P. by coincidence, Ms. Sterling?

We're sure that Chris intended no offence
in his comments about female computer
operators — indeed, he is extremely fond of
several. But when you have spent as many
years as he has designing “fool proof' prog-
rams and waiching people make seemingly
impossible blunders, you are bound to end
up with a rather cynical outiook.

We would positively invite more contribu-
tions from our fairer-sexed readers (that's
women you oafs!). They should write in confi-
dence fo the Editor, marking the envelope
personal and confidential.

Male chauvinism (part Il)
Last month's headlines in the Hotline news
section ['Net Stockings', ‘Debugger Off]
were a blatent example of male chauvenism
... elitist pornography and rampant sexism ...
facile fascist opportunist rubbish ... press
bias ... degrading women and gays ... exploi-
tation of women ... Your columnist should be
castrated.

Grinda Glotz

Women against Sex and Violence in

the Media

Stoke Newington

This letter has been editted fo remove the sex
and violence.

Cheap Monitor
With reference to S. Macenzie's letter in your
August issue, yes is is possible to convert a
portable TV set to monitor use, further the
conversion is cheap and easy. However, the
following rules must be obeyed:
1. The TV must have an isolated chassis.
2. The mains lead must be three core with
the chassis permanantly earthed (i.e. re-
place two core mains leads).

Having done that all that is necessary is to
wire a resistor to turn off the final Vision IF
transistor, and to feed the video signal into
the base of the first video amplifier, ensuring
that signals to the sync separator remain in-
tact. Bandwith should be OK for a ZX81 but
could be increased by increasing stages and
decreasing stage gain in the video amplifier.

If none of this makes any sense take the set
and this letter to your friendly local TV re-
pairer.

| have done this myself to a cheap Ingersoll
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The Editor welcomes your letters,

but if you require a personal reply
please enclose an S.A.E.

TV and now have a £45 monitor which will re-
solve B0X32 text from a BBC micro.
G. Cox,

How many times must we warn readers not to
contradict the advice given out by our boffins
— they can act in a most unpredictable man-
ner! (Mr. Cox's address has been witheld in
the interests of his continued good heaith).

Bugs squashed

| have just read the letter from G. Mayer in the
July issue of MicroComputer Printout.
BEEBUG is currently investigating his claims
about appointed dealers, but | can confirm
that some are indeed taking such an attitude.
We will report in future issues of our newslet-
ter.

Secondly, in your reply at the end of the let-
ter you state that owners of BBC Micros
should join one of the ‘Independent’ user
groups such as BEEBUG or Laserbug. May |
state categorically that as far as | know the
only truly independent user group is
BEEBUG. Laserbug are run by a shop called
‘Computers for All', and cannot represent

their members in a truly independent way. .

For example they recommend to their mem-
bers that to convert BBC machines from 16K
to 32K that they buy the chips from them at
over twice the price that BEEBUG has
negotiated, thus costing their trusting mem-
bers an extra £20 or so! :

Sheridan Williams,

St. Albans, Herts

We invite Laserbug to reply, defending their.
case.

Ex-editor gets fuzzy
D600 E360,
1000 r300 w300 i536 tDD0 a632 b000 BOOO
C140 o500 F200 M325. S340, i300 c535
2000 c000-u100. TOOO v614 i500 1500 0500
h536 a530 230 s430 b000 a000 530 0100
1000 n160 0100 e453 t000 bOOO s630. A536
| c000-u100 £500 b0O0O f530 iS00 tO0O t230 —
1000 m260 453 0100 t000 nO0D a600 200
1000 n00O, t000 s530 e453 i200 t000 S532
€300,

K530 r263
David
D216 D100 T130

P00O. S000. 1000 0540 s300 000 S400—
- M325 p630 0100 1000 p626.

- We have always maintained that PCW was
' difficult to understand, now we know why —

their ex-editor (D.D.T. himself) has difficulty

in getting fo grips with plain ordinary English!
. Forthose not blessed with an 1Q of 280 (or
- Bob Chappell's Fuzzy Matching program),
- DD.T. is pointing out some errors in the arti-
| cle and listing. Corrections are as follows:

ine 180: N and M should be set to the value
N, ie. 130

Text: N&() First minor element holds the origi-
nal name, second minor element holds the
soundex coded name.

Bob advises us that these do not affect the
running of the program and are merely
‘skeletons’ left over from the development
stage.

A leg to stand on

Our attention has been drawn to references
in your issues dated April, May, June, July
and August 1982 to Martin ‘Legless’ Banks.

We act for Mr Banks who states that he is
neither an amputee nor am inebriate. To
suggest otherwise is to cast a most damag-
ing slur on the reputation of a distinguished
journalist. .

Unless an immediate retraction and a full
apology is published in your next issue and
appropriate compensation paid, we shall
have no alternative but to advise Mr Banks of
the legal remedies open to him.

Yours faithfully,
Slocumbe & Payne,
Salicitors

We are happy fo state that Mr Banks is one of
the most sober journalists we know; we have
sent him a bottle of Scotch by way of recom-
pense.

Quality of life

Congratulations on publishing a machine
code program for LIFE on the ZX81. This is
the first program for the ZX81 where you
could set up the initial pattern that | have seen
and gave much better results than the prog-
rams with ‘random’ start patterns. I've had
LIFE running on my school's RML 380Z for a
number of months now and found the follow-
ing patterns give very worthwhile results on
the ZXB1. (Once the correct BASIC routine
had been worked out and added to the pub-
lished listing!)

Firstly a simple line of five '0's quickly be-
comes an alternating pattern called ‘Traffic
Lights', with a "life cycle” of two. That is, only
two patterns are formed before they repeat.
Seven ‘0's in a line becomes a stable pattern
of hexagons called ‘Honey Farm'. Ten '0's
forms the ‘Pentadecathalon’ with a life cycle
of fifteen. .

A more complex pattern is called Tum-
bler’, formed from this initial pattern:

00 00
0] 0
0 0
00 00

This pattern inverts itself every seven genera-
tions and thus has a life cycle of fourteen.

One of the simplest looking, but really very
complex patterns, is called ‘R-pentomino’.

This is the starting pattern:

. 00
00
0

Given sufficient room to expand, this pattern
lasts 1102 generations. The ZX81's screen is
not large enough, however, to support the
largest pattern generated so the pattern
does not evolve to the full 1102 generations,
though several ‘gliders’ are fired out as the
pattern evolves.

Another pattern, simply called 'Pattern’,
becomes stable after 173 generations. This
is its starting pattern:

000
00
00

Finally, two simpler patterns. This first is cal-
led ‘Spaceship’ and this moves horizontally
across the screen.

0
0 0
0000

The last pattern is three, five dot, dashes.
This gives a very attractive display but again
eventually overruns the ZX81's screen.

3 00000 00000 00000

The problem of screen size is one | hope to |
solve when my BBC micro eventually |
arrives. Ed — See Mr Steen's letter below for
explanation of the word ‘eventually’

Calum Steen,
Helensburgh

Soap opera

Now that the ‘What IS happening at Atari?,
‘Now it can be told' saga is over, may |
suggest that ‘Hotline' turns its attention to the
problems with the BBC micro. After having
waited for ten weeks to be told not to expect |
delivery until mid-August, | feel that Acorn/ |
BBC are running the kind of operation that
would make even Clive Sinclair blush. The |
microcomputer market in Britain may be only |
five years old but | would have thought that it
was past the stage where a subcontractor to
a major organisation can go into receiver-
ship, as seems to have happened to Clear-
tone.

One is very much over a barrel in this situa-
tion and it appears that the suppliers are
quite happy to exploit this. To cancel the
order means losing the computer entirely
and why should the makers care when there
are plenty of other eager customers.

Until the rush by the makers of these new
micros to announce better and cheaper
models is over, it seems that it is the buyer
who must think twice before turning away
from the tried and trusted models. If | had the
money than | wouldn't hesitate to buy an
Apple Il rather than finance a system that
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THE GREATEST
BREAKTHROUGH
IN COMPUTER
SOFTWARE.

We don’t need to tell you what the micro chip has done r
computer hardware. 1
Without it we'd still be in the world of Flash Gc:rdr—'i;zi’ and

&

mad professors.

Luckily, we have got the micro chip and the compgiter is
now an everyday part of business life. &

So, it seems odd that we should have to wait untilgiow fora
similar breakthrough in the world of computer software.

Still, it’s been worth the wait.

PlannerCalc, the new * CP/M spreadsheet business planner
from Comshare, is the first in a series of powerful packages that
are going to put all others in the shade. .

And,what’s more,at £39.00 (plus VAT and p.&p.)it makes
other people’s price tags look a little extravagant. .

PlannerCalc can handle the kind of business planning
applications that fit into the spreadsheet format.

And unlike all other ‘calc’ products it allows you to enter
calculation rules in English.

It uses the popu]ar‘spreadsheet‘approa.ch, with a window
that can be rolled in all directions.

~ Which means you can enter new figures or rules and
immediately see their effects on everything else in the model.

PlannerCalc also incorporates some very mainframe-like
features - for example, you don’t need to number the models
rows in the correct logical sequence as it can sort the rows itself
as it calculates.

[t comes with the best manual on the market and it's
suitable for most micros with CP/M operating systems, at least
64K of memory and a minimum width screen of B0 characters
and 2 floppy discdrives. (It'll even run on the new IBM personal
computer.)

But if PlannerCalc is this good, how can we afford to sell it
at such a low price?

Simple.

Because we know just how good it is.

And because we know it’s going to sell in thousands.
(In the U.S.A. we sold 5000 copies in the first month alone.)
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THE GREATEST
BREAKTHROUGH
IN COMPUTER
HARDWARE.

As your needs and demands
grow you can move on to other
more powerful packages like
MasterPlanner, the next step up in
the Comshare range.
Which is good news for both of us.
Because when you do make that move
you won’t have to reprogram.
Masterplanner is totally integrated with Planner-
Calc and you simply carry on where you left off.
But first you'll need to get hold of PlannerCalc.
To order, clip the coupon and-enclose your cheque g
credit details (but, please, no small change) or ring Teledal
on 01-200 0200 and we’ll send you PlannerCalc, the man
and list of Comshare’s other business software.

Making the computer make sense.

*CP/M is the registered tracde mark of Digital Research Inc.
Comshare Lid, 32/34 Great Peter Street, London SWIP JDB,'F'I‘l(-phurLE 01-222 568

To: Dept. MCPO/® Comshare Limited, 32/34 Great Peter Street,
London SWIP 2DB.
Please send me
per copy, | enclose a cheque/postal order for £__
Comshare Limited.

copies of PlannerCalc at £46.05 inc. VAT and p.& p.
_made payable to
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“ the quality of the colour display is excellent”’ ropular Computing Weekly.

“The graphics facilities are great fun” rersonal Computer Worid
“..the Spectrum is way ahead of its competitors " Your Computer.

“The world'’s best
personal computer

- forunder £500

Sinclair ZX Spectrum

16K RAM £125,48K RAM £175.

Thisis the astonishing new ZX Spectrum
- a powerful professional’'s computer in
everything but price!

There are two versions = 16K ora
really powerful 48K. Both have a full
8 colours, sound generation, a full-size
moving-key keyboard and high-resolution
araphics. Plus established Sinclair
features such as ‘one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours plus flashing
and brightness-intensity control.

Sound - BEEP command with
variable pitch and duration.

Massive RAM = 16K or 48K

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

Highresolution - 256 dots horizontally
% 192 vertically, each individually
addressable for true high-resolution
graphics

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

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files

The ZX Printer — available now

The printer offers ZX Spectrum
owners the full ASCIl character set -
including lower-case characters and
high-resolution graphics.

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

ZX Microdrive - coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy - with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50.

Oty Item

16K RAM varsi
Sinclair ZX £
ABK RAM ve

| Sinclair Zx F

Printer paper
pack of 5 rolls 16 11.95

V /4
- &M
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 coupon
below. You can pay by cheque, postal
order, Access, Barclaycard or Trustcard.

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

Sirncli=ir

ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS5, Tel: Camberley (0276) 685311

‘postal order payable io Sinclair r

Access/Barclaycard/Trustcard
Plaasa prin

*Please daletelcompleie as applicable

Mr/MrsiMiss |
Address
8 295 1l
il 495
_ | S ] 61 ] I R ol e ] ! |
FREEPOST - no stamp needed. Prices apply to UK only. Export prices on application MFPP BOS
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mailshot

“Dear Mr Allason, I am writing
to you personally...”

Oh veah? Sifting the genuinely
personal letter from the
personalised mass mailshot 1s
becoming more difficult all the
time.

A year or 5o back mass mail
shots were detectable by the sheer
awfulness of the type quality:
either smudgy laser printing as
favoured by Reader’s Digest, or
the dot matrix printing employed
by less well-heeled outfits.

Since daisywheel prices crashed
from around £2,500 to the current
£500 mark, detection has become
much more difficult. Microhacks,
who receive more of these letters
than most, have learned to look
for that evenness of typing and the
limited character font that typify
the daisywheel.

Now even these limitations are
being swept aside in the drive to

Curse of the personalised

achieve authentically ‘manual’,
i.e. bad, typing.

Zygal Dynamics (tel: 08692-
3361) are about to push out a
Diablo daisywheel printer that can
run a wheel containing 192
complete characters and part
characters, which can construct
over 400 different symbols. That
compares with the 88 or 96
character wheels in current use.

This new model, designated the
630 ECS will be able to print
standard and italic characters
without changing daisywheels. It
should be well received in technical
and mathematical circles where
daisywheel printers have long
been cursed for their lack of
special characters. The mass
mailers will probably buy it in
droves.

One of the new wheels will
produce the complete
international information

transmission set. That means hard
copy of Teletext screens. The
ability to reproduce Teletext
graphics may well also put a
further damper on dot matrix
sales, Teletext graphics may not
be quite up to hi-res reproduction
of your lady wife, but the character
set is adequate for most types of
business graphics, and even low
resolution plotting.

If you are considering electronic
mail, this could be the printer for
you, since the Teletext character
set is the most likely standard to
be adopted.

Mind you, even electronic post
offers you no escape from junk
mail. More than a third of the
messages handled by one such
Stateside utility, called the Source,
turned out to fall into this category.
And guess who owns it?

Readers Digest!

Micro disk
madness

You want the good news or the
bad news?

Right. The good news is that
four top floppy disk drive
manufacturers — Dysan, Shugart,
Tabor and Verbatim — have got
around a table, and yes, they have
agreed a standard. For the new
micro diskettes.

These are the tiny three-to-four
inch media that will provide the
storage on the forthcoming
generation of portable and pocket
microcomputers.

Standards — ves, I know this
column is obsessed with them
covering 14 hard disks, 8"
floppies, and, most familiar of all,
5Y4" minifloppies - have existed
for some while now, and are
almost universally accepted.

Now comes the bad news.

Standardisation of sizes never
extended to read/write disk
formats. In other words, a disk

made on an Apple will read back
garbage if youtryitina
SuperBrain. And that goes for
many supposedly compatible
CP/M diskettes too.

I can’t think of a single good
reason why the same chaos won't
ensue with micro diskettes. Can
you?

P.S. To further depress vou,
here’s news of a jumbo deal that
Hewlett-Packard have just signed
to use Sony's new 312" disk.

And guess what?

It is not compatible with the
new ‘standard’ ...

S-100
standard not
a standard

— official

‘Never make a defence or apology
before you be accused’ advised
King Charles 1 before setting out
for lunch with his bank manager.

Sound enough advice, unless
you happen to write about
computers or the stock market for
a living.

Soin anticipation of the
accusation that this column ignores
§-100 bus computers, [ present the
case for the defence.

First a bit of background,
m'Lud.

Early microcomputers were
configured around a group of 100
lines, or bus, designated S-100.
The theory was that additional
printed circuit boards — interfaces,
graphics cards and the like - could
be plugged into any computer
adhering to the S-100 bus standard,
and work.

That at least was the theory,

Such is the way of the world
that different manufacturers soon
discovered different ways of
improving the S-100 standard. In
no time there were almost as
many S-100 standards as
manufacturers. It certainly made
plugging in an 5-100 ‘standard’
peripheral exciting.

Some of the best
microcomputers you can buy —
Comart Communicator,
Cromemco and North Star
Horizon for example - use the 5-
100 bus *standard’. And their
marketing people are much given
to talking about the advantages of
standardisation.

Their marketing people are
talking codswallop.

Who says so? Not me (the
Editor, not to mention our libel
insurers, wouldn’t allow me to).

The microprocessor standards
committee of the Institute of
Electrical and Electronic
Engineers does, albeit in a more
roundabout way.

In fact they have just refused to
classify $-100 as a standard, on the
grounds that it suffers from a
proliferation of options or “levels
of compliance™ as they call it.

So although we will continue to
report the wonderous advances
made by Messrs. Cromemco and
company, you won't be reading
much about the benefits of
standardisation.

Case rests, m'Lud.

24
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by Julian Allason l

Sirius soft interface

Interfaces, ugh! Don’tcha hate
‘em? I mean they look ugly, and
rarely seem to do quite what you
want them to.

Take IEEE-488 for example.
It's the standard means of
connecting scientific instruments
to computers, and the very name
conjures up visions of unwashed
boffins with beards.

IEEE-488 was also one of the
main reasons the early PETs
established a foothold in the
scientific market. Until, that is.
the bearded ones discovered that
Commodore’s idea of an IEEE-488
interface wasn’t quite the same as
the IEEE’s (Institute of Electrical
and Electronic Engineers),

Flavour of the month amongst
the boffins just now is the ACT
Sirius 1 - they like its all soft
design. But the Sirius lacks
IEEE-488. ..

The penny dropped on the
Hagley Road early this year when
ACT salesmen started reporting

cases of Sirius-phobia amongst the
men in white coats — due to lack of
instrument interface,

At this juncture the Brummies
did something rather clever: they
pointed Harry Broomhall at a
Sirius.

Now Harold Algernon Edwin
Broomhall FRAS may not be a
name that is instantly familiar.
But amongst the Interface Crowd,
he’s a star, if not the star, A
boffin’s boffin, in short,

Harry sat down and wrote g
software package that reconfigures
the Sirius I's parallel port to the
IEEE-488 standard.

This software consists of a set of
high level routines written in
assembler (Harry thinks in
assembler), which can be called
from a high level language such as
BASIC. Total hardware
requirement: one conversion
cable.

The Sirius is configured as a
controller and can command other

devices on the bus to talk or
listen.

[Hey, if you don’t understand
this, don’t worry; you don’t need
to. ]

What will be of interest.
however, is that it allows PET files
to be lifted directly onto the
Sirius.

Whether or not Commodore
are overwhelmed by this news —
well, would you want your
customers upgrading to a

competitive system? - I think we
should raise a glass to Harry

After all, he has just invented
the invisible interface

In the best possible taste

Do you belch after meals? Make offensive remarks when ladies enter
the room? Wear wellies in Yyour lounge?

Ha! We thought as much,

With yobs like you around, it's no wonder the huntin’, shootin’,
tax avoidin’ set will have nothing to do with micros.

Well it has got to stop. And if you will kindly remove Yyour finger
from your nostril for one moment, I will telf you how you too can

become a tasteful micro person.

It will set you back about £900, mind, but bearing in mind the
possible social spinoffs (“No, after you, Ma'am?”), it's a snip at the

price.

It is our pleasure then to present Lancashire Furniture's new
‘Technology with Taste’ regency-style antique-look desk.

For those whose lack of refinement approaches the terminal,
Lancashire Furniture also offer a special free Tasteful Design Service.
Have your butier call them on (254-676011 today.

Electronic
non-message

Drat! It's 6.20; I've missed the
post..And this vital communication
must reach my bookmaker by 9.30
fOmOrrow morning, in writing
(they don’t accept begging
telephone calls).

What to da?

Clearly this is a heaven sent
opportunity to try out British
Telecoms’ new fangled
Telemessage: 50 words plus
address cabled to your addressee’s
nearest sorting office and delivered
with the next MOrning’s post.

“Sorry, Sir, the Telemessage
service closes at 6 p.m.” said a
sepulchral voice at the other end
of the phone. It didn't sound
SOITY.

“But I thought the Telemessage
was supposed to replace the
telegram?” [ ventured.

“It is, Sir” said the voice,
“Would you like to send a telegram
instead?”

I'sent a telegram and my
carefully worked out fifty words
plus address cost a shattering
£10.50. No wonder the service
pretends it's dead.

The solution to this nonsense
must be electronic mail. And if
you lived in America you could
have your microcomputer route a
message to any one of the half
million or so subscribers to the
Source or CompuServe
micronetwerks,

There is an option for us 1 imeys
It is called Prestel, and I think it
works something like this.
Subscriber A (that's you) dials up
Prestel, climbing your way down a
seemingly endless ‘tree’ of ‘menus’
until you are through to the
message box service, Assuming
you know Subscriber B’s box
number you can leave a message
in her box.

Most messages are apparently
‘Please telephone me*

I am not surprised.

Note: Perhaps readers can tell
us more about Electronic Mail, as
the Prestel Press Office doesn't
answer letters and hasn't Eota
mailbox. I wonder why?

Irresponsible corner

You think ‘Bomb Buenos Aires”
was in bad taste?

Just wait til you see Choplifter!
from Broderbund Software

The seenario has the player
piloting a helicopter based, for
some reason, at an American Post
Office. He is tasked to rescue 64
kidnapped UN delegates who are
being graphically zapped in a
number of imaginative ways,

“The joy of this game comes in
the amusing graphics and sound”
say the distributors,

Apple owners with £21.95
burning a hole in their pockets can
appal and disgust right-thinking
relations by contacting Pete &
Pam Computers on 0706-227011.
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What an odd lot Genie users are,
and to judge by some of the red
hot missives that seared their way
into my in-tray this month, not
inexpert with a sizzling simile
either.

There was in fact an entirely
valid reason why the Genie was
omitted from last month’s league
table of topselling micros. It is
this.

Some 11,000 odd Genie Is and
IIs have indeed been sold here,
according to our friends at Lowe
Electronics. However, current
sales are not what they were.

There is a good reason for this
too. In fact, two good reasons.

The first is the Genie ITI, whose
appearance is imminent and
whose resemblance to a certain
Tandy Model I11 is entirely
coincidental. Well, almost.

You get 64K of RAM, 730K
dual floppy disk drives and a 127
screen all built into a single unit.
1t is Z8DA based, of course, and
CP/M and Level 11 BASIC is
thrown in.

There are several nice touches,
including a CMOS real time clock
with battery back up, so the

Genie out of a bottle

system always knows the time and
date. 640 x 288 pixel high
resolution graphics will be
available as an option. Ditto user
definable characters.

That's our scoopette. And you
won't have read about the
forthcoming Colour Genie
anywhere else either.

Like the VIC-20 it will allow up
to 16 colours on screen al one
time; it also offers 128
programmable graphic characters
in addition to 128 that are presct,
3 sound channels, full size
typewriter keys and an internal

Machine Code
for VILU "~

Nicely on top of BASIC are we?
What about dipping a toe into
assembly language then?

Hey, come back! It’s not that
difficult. Especially if you have a
well written assembler package at
your disposal.

VIC users have, thanks to those
awfully nice Supersoft people.
MikroAssembiler is described
reasonably enough in our view —
as an “advanced yet easy-to-use
package which enables even
novices to produce complex
machine code programs.” Well
perhaps not complete novices ...

Anyway it is a cartridge which
includes a Machine Code Monitor
(the equivalent of the PET TIM)
which facilitates the display of
blocks of machine code for
maodification or storage on tape or
disk. As you would expect there is
also an Assembler and facilities to
preset the contents of the processor
registers, insert and delete
capabilities and a SAVE and
VERIFY routine.

Another nice touch is a high
resolution plotting facility based
on a 176 x 160 matrix, that lets
you draw lines, plot points and
even specify colour.

£49.50 to Audiogenic at P.O.
Box 88, Reading secures your
entrance to the world of VIC
assembly language.

power supply. The normal screen
format is 40 characters by 24 lines,
with 160 x 96 pixel resolution in
graphics mode.

At £199 incl. VAT the Colour
Genie could give the VIC-20 and
Atari 400 a run for their money,
let alone the more expensive
Tandy Colour system.

None of this was supposed to be
announced for a week or two yet,
but you know how it is with news
— once it gets out of the botile,
you can’t put it back.

Just like a Genie...

In touch with Aliens

Aliens have just invaded New
York's West 23rd Street. They are
small, dark and speak with sinister
Dalek-style voices.

They are not green. The Aliens
are also flogging Voice Boxes for
the Atari 400 and 800 computers
at $169 (about £100). Plugged into
the serial port, the synthesiser
routes speech through the TV
loudspeaker.

You will need at least 16K of
RAM to lead the software, which
is available on disk or cassette.
The system includes a dictionary
which translates typed text into
Voice Boxes' phonetic language.
The dictionary can be expanded to
include up to 5000 words of your
own vocabulary — which may or
may not be a Good Thing.

The speech routines can also be
called from other programs, so in
no time your space invaders can
be hissing sinister threats. I
distinctly heard one of them
mutter *“We will bury you’, a
threat I had previously associated
only with Mr Kruschev.

The Alien Group, who as
previously advised, reside at 27

What is it exactly that leads
people to choose one particular
micro computer from the two
hundred or so models currently
available?

Tt is no idle question, particularly
if you suspect, as I do, that in
most cases, chance has a lot to do
with it.

An instant and entirely
unscientific straw poll of the first
half dozen micro owners I spoke
to this week revealed a wealth of
equally unscientific reasoning.

“I liked the name” (Apple II

How to choose

a computer

West 23rd Street, New York
10010, also accept Access Orf
Barclaycard orders on 0101-212-
024-5546.

Plus)

«A friend had one and 1 thought
we might swap software” (PET
4016)

“It was cheap™ (ZX81)

“I had read a lot about it™
(ACT Sirius 1)

“I wanted to follow the TV
programme” (BBC Model A)

“We already had one in our
other office™ (North Star
Horizon)

What these responses have in
commeon is that none of them are
valid reasons for choosing a

Heart transplant horror

Small boy to Emperor: If the
68000 is the best 16-bit CPU, why
are so many people buying 8088-
based computers?

Emperor: We shall require notice
of that question.

While the Imperial Presence
consults its Civil Service, let us
consider the alternatives.

I mean, supposing you already
own an Apple, PET or other 8-bit
machine, you might not want to
dispose of it and start again from
scratch. Especially if you had had
a look at second hand prices
lately.

Happily, there is an alternative,
in the shape of Digital Acoustics’
68000 board. Fit the board inside
Apples and PETs and prestol You
have a brand new 16-bit computer,
with 92K of RAM and no loss of
ability to run all your old programs
as before.

Digital Acoustics are an
American company residing at
1415 E. McFadden, Suite F, Santa
Ana, California 92705. UK
distribution arrangements have
still to be fixed up; in the meantime
they will supply direct.

Like the Emperor’s clothes, you
won't be able to see much, but by
heavens, your old machine will
surely run like the devil.

particular micro; at least not in the
sense a computer consultant
would understand.

I then put the question to our
own tame consultant David
Eldridge: How should you set
about choosing a compuier?

According to David, the key is
software. ‘Ask around; see who
has the right software for your
application. Then when you have
a shortlist, try the packages oul;
talk to real users. It's the only
way.’

To that entirely sound advice 1
would add one caveat: when
considering hardware, always
overspecify to take account of
future expansion. It is clear from
your letters that many systems
that seemed ideal a year ago have
since run out of steam, as file sizes
have increased, and more
sophisticated software has been
added. Especially don’t be mean
with memory, disk or RAM
variety.
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by Julian Allason

Through the
looking glass

‘The time has come, the Walrus said,

To talk of many things’

Last month the trade press was
full of talk of the imminent
toppling of Sinclair from his
throne.

'Of Ships and Shoes, and Sealing Wax,

of Cabbages and Kings’

The cabbage, so to speak, who is

to topple King Clive from his
throne is one Gula Lalvani

Mr Lalvani’s firm, Binatone,
are to make a wonderful new
computer with colour graphics,
sound, 16K bytes of RAM and a
typewriter keyboard. All for
under £50. Furthermore, it's

purchasers will be blessed with the

ability to run Tandy Software. It
would, they said, smash Sinclair

Could we see it, we asked
Binatone

No. They hadn’'t actually seen it

themselves.

Could they tell us more about
it, then?

No, Mr Lalvani was the only

person in the company who knew

anything about it.

Could we speak to Mr Lalvani?

Mo,

‘And why the sea is boiling hot
And whether pigs have wings?

Of an evening, the wizened
survivors — Tommy is one — of the
early days of computing like to put
their feet up in front of the fire.
Tapping out their pipes on the
hearthside, they tell tales of those
far off days when you could plug a
printer into a computer and it
worked.

‘Them days be gone’ says one.
The others nod sagely and drink
deeply from their tankards.

And alas, the old boys are right.
As printers have got cleverer, the
software needed to drive them has
necessarily become more complex.
Compare say a Qume Sprint 5,
Diablo 1640, Philips P2000 and
one of C.Itoh’s TEC models and
you would find they needed
completely different word
processing commands.

The appropriately named
Appropriate Technology
Company of 2-4 Canfield Place,
London N.W.6 (tel: 01-625 5575)
have thought long and hard about
the problem. The fruit of their
cogitation is the RP16(0) Flowriter,
an extremely robust, very fast (60
cps) daisywheel printer that’s just
that much more intelligent.

I'he Appropriate 1dea is that
vou just plug it into any system
and go, which is a lot cleverer
than it sounds,

Unipart printer

By offering the extra intelligence

it has its own Intel 8085
microprocessor and 8.5K bytes of
RAM memory on board - the
Flowriter takes the burden off
your computer; the result is much
faster throughput.

On top of that you have got an
L'mh:_\.‘mllg: iI‘ll::|]i_|,.‘_L‘1|[ typewriter

thrown in.

This approach extends to
interfaces too. Just tell them
whether you want RS232C,
IEEE-488 or Parallel Centronics,
and that’s what you will get.

I suppose you could call it the
Unipart approach to computing

Cybernetic cuddle

Here’s proof, or as the Legless One would say, pruf, that robots are
getting so realistic that they can ... well, in the interests of decorum 1
leave it to your imagination exactly what they can do.

The Robot pictured here being kissed by lovely Vivien Carey,
rejoices in the name of Laid-Back Larry. He doesn’t look as if he is
enjoying it, does he? Perhaps .... but surely not. Perish the thought!

Laid-Back Larry is the property of Oxford Systems, the
PETSPEED people. For the uninitiated PETSPEED is the BASIC
compiler that speeds up PET programs.

Oxford Systems have a secret new project. Perhaps it can put the
twinkle back in Laid-Back Larry's eye.

Comshare slashes Calc cost

Comshare, long big bananas in the
world of time sharing could be
expected to know quite a lot about
financial r'l']l:ll{t'f“illy_.

So their new PLANNERCALC
program for CP/M machines
should be interesting. The price

certainly is: £39 + VAT.

Like VisiCalc and the rest, it is
an electronic spreadsheet with a
window that can be scrolled in all
directions. The rules are entered
in English rather than
mathematical notation.

It is said to run on just about
every micro with an 80 column
screen, 64K of RAM, disks and
the ability to support CP/M

The horrible object below is
Comshare’s logo, believe it or not.
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Hole in One

No. This man is not Honest Joe Wozniak, Bookmaker to the Stars.
He is in fact top amateur golfer, Keith Roberts, whose company,
ERA Consultants of Stockport, have developed a system based on
the Osborne 1 portable computer, that automatically calculates
individual handicaps, produces printed competition score sheets
instantly, and handles golf club administra tion. All for £2,500 including

the computer.

I shouldn’t be surprised if it does the washing-up as well.

Gentle reader

As you may have noticed, we
keep growing larger.

No, not me, you oaf — the
magazine.

And unlike some of the
compelition, more pages means
more editorial.

Managing the sort of growth we
have experienced over the past
two years has been exciting, and
on occasion, a little wearing. One
of the (few) drawbacks has been
the growing amount of time I have
had to devote to administration —
not my strong point — when 1
would much rather have been out
there exploring this bizarre micro
business on your behalf.

The Editor's demands for a
faster secretary and a younger
Porsche did it. {On second
thoughts that should read a faster
Porsche and a younger secretary.)

“We need the resources of a big
publisher behind us,” I decided.
Choosing the right partner was the
hard part.

Frankly I wasn’t overimpressed
with most of the publishers who
approached us until, that is, we
were contacted by Benn Brothers,
a public company with equal
amounts of enthusiasm, expertise
and, er, cash. The dirty deal Was

done, and as of this issue
MicroComputer Printout is
published by Benn Brothers p.l.c.

The bad news is that you lot are
still stuck with our lot. That's to
say me, the Editor, plus faster
secretary, Tommy, Inside Trader,
*Chris Preston, Terry Hope, and
all the other hooligans.
Fortunately for us we are still
stuck with Pam and Wendy to
keep the whole thing from coming
totally unglued.

As for the mag; well, it can only
get better, can’t it?

Canon’s DIY Database

cum Calc

A new microcomputer needs to be
pretty special to command media
attention these days, at least in the
reputable journals, although there
are one or two that merrily trade
editorial mentions for advertising.

Canon's CX-1 microcomputer
isn’t that innovative, which
accounts for the relative paucity of
press mentions. What is special
about Canon is that they, almost
alone of the Japanese
manufacturers, seem to have
recognised the importance of
software (What about Sharp? -
Ed). (Alright, include Sharp, but
you're spoiling my argument —
JA).

Canon have commissioned a
program called CXCAT, short
presumably for CX-1
CATEGORIZER. Itis a
programless software package that
adapts to a variety of applications;
anything from stock control to
statistics, in fact.

Although it is based on a simplé
idea — Do-it-Yourself mini
database cum Calc -1t is
potentially quite powerful. The
essence of it is that you design

your files to match your specific
data requirements. So if itis a
personnel system you need, you
define the file as an employee
record, specifying record length,
column width and titles, and the
type of data to be entered in cach
column.

CXCAT guides you through the
next stage, that of data entry, with
a series of conversational step-by-

step instructions, allowing you to
enter the data, row by row,
column by column, or at random.

Thereafter CXCAT organises
and processes the information
according to your instructions.
And just as in any Calc program,
there is a calculation function that
lets you enter a pattern of
instructions, e.g. SALES -
(FIXED COSTS + VARIABLE
COSTS) = NET PROFIT.

Nothing revolutionary, perhaps,
but a potentially useful system
that should garner extra sales for
Canon.

There’s gold in
them thar disks

Lunch. Last week. City of London.
Fat cats. Cash to invest. Software
promising. Point us in right
direction. Cut you in. Slice of
action. All get rich. End of story.

That telegraphic tale is true.
The lunch took place last week. It
lasted four hours. And me on a
diet. Ah well.

What it proved to me is that if
you have a good idea the
investment is there for the asking.
If you have a bad idea, and it
relates to software, you will
probably get the money. Take a
look at some of the ventures
surfacing in the Stock Exchange’s
Unlisted Securities Market
(Motto: Caveal Emptor)

§till the odd thing is that hardly
anyone manages to consistently
make money out of micro software
in thié country. Real money, |
mean.

Part of the reason is that the
software publishers seem to share
the traditional distate of hardback
publishers for anything that
smacks of marketing. Check out
the ads, often little better than a
list of titles, with at best a few
lines of impenetrable jargon.

All this could change, what with
Microsoft opening an office here
under David ‘Exocet’ Low and
three of personal computing’s
most creative thinkers are quite
independently, planning major
software ventures. They are
Michael Healy (M.D. of Osborne
Computers), Roger Foster (M.D.
of A.C.T.), and Peter Laurie (ex-
Editor of engineering rag, Practical
Computing. )

But while the great cogitate, a
small Portsmouth-based outfit
called Telesoft is out there
running. Fast.

Telesoft's speciality is the
import of high quality American
programs, for Atari — "at
reasonable prices, not the obscene
levels that have been the previous
going rate.”

I will drink to that.
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“Every PET owner
should read it”

*The PET Companion” is
a fascinating collection of
essential PET information
from the pages of
Microcomputer Printout. It
contains all of the editorial
from the 1979 & 1980
issues, including 105 PET
programming hints and
tips, 116 news reports,
reviews of 54 peripherals
ranging from light pens to
printers and 27 major
articles on PET program-
ming. All of it written in
straightforward EﬂgllSh Al sbaut Briviay's et sollig peranal computarg plus news, letters, gossip and regular columns by leading PET

BxXnerts.

SPECIAL _—

COMPANION
OIFER OFFER

U.K. and EIRE ONLY

Some of the topics covered:
PROGRAMMING THEPET HARDWARE REPORTS

Double Dengdy Plotting The Mew RO
Modular Programming CBMB032
Programming Style CompuTh
Graphics
outings
arting Ot Sorts

Hardwara Repeat Key

an Graphics

ore Printer
ayboard Works
AIM161 A to D Conwertor
Tommy & Tans Commodore s 3040 Disk Drive
ROM Addressas PET's Video Logic

Colour for PET. The Chromadapion

THE SOFTWARE THE SPECIAL REPORTS

PET im Education
PET Show Rapaor
The Jim Butterfield Seminar

Technology
shock: Forecasting The

Fulure

Speech Synthesis

PET J’u.}'»,nrr@'_.ﬂ.gﬁnl
rammang Aids & Utiitias Survey A Visit 1o the Commodare

PET Games

Such has been the demand created by our special offer
for The PET Companion that we have decided to extend
the expiry date to 31st August. Not only have we ex-
tended the expiry date, but we have also reduced the

price. Now a copy can be yours for just £5.95 inclusive of
post and packing. Don’t delay — send for your copy
today, and why not buy one for a friend for Christmas
too?
COMPANION o a7 B B S e S N e

Yes. The PET Companion can be yours for just £6.75, that's AR R S e R
£6.30 + 45p UK postage

The PET COMPAMNION is a compilation of all the PET

malerial publish in the fir gl oM G ¢ e AR R T T e S T R TR S RS A R RS ol 1

Printout including 105 PET programming hints and tips and POSTCODE:

27 major articles on PET programming E S e R R ey
B o Ancassiss HE G Y ou may pay by Access or Barclaycard. Please quote the

MicroComputer Printout, PET COMPANION OFFER, appropriate number below:

P.0.BOX 2, GORING, READING RGS8 9LN
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Guy Kewney explains
why this is the most
important decision when

buying a micro

HOW TO
CHOOSK
YOUR
DEALER

VTR SR




It is more important that you choose the right
computer dealer, than that you choose the
right computer.

With a good computer and nobody to help
you make it go, you are entirely on your own,
and will waste time, money and sweat getting
to the point where a good dealer can get you
with an hour's training - at a fee, of course.
And a really good dealer may even be able to
claim that he stocks only good computers.

The question is: what is a good dealer?

In the good old days, a micro dealer was
somebody who wanted a PET but couldn't af-
ford it. In order to afford it, the plan went, you
should buy five at dealer discount rates, sell
four at retail prices, and keep the fifth (free).

To get the five at dealer rates, you got in
touch with Commodore (or whoever you
thought made the best micro) and an-
nounced that you were setting up a dealer-
ship.

That was it.

If you were a customer, you were a freak —
in those days, there were no customers. The
other four machines, guite often, went to four
other equally enterprising enthusiasts, who
conspired with the first to get their machines
at a discount.

The trouble is that today, if you are a cus-
tomer, you can still feel as if you were a freak.
All you have to do is pick the wrong dealer.

You can end up with an over-priced piece
of outdated junk, capable of running only a
few over-priced programs, which don't work
until you have spent six months practising.
Even then, they take twice as long to do any
job as it would take you to explain itto an intel-
ligent school leaver, because they aren't very
useful.

And if you complain that the equipment
doesn't suit you, the dealer will look at you
with honest bewilderment. “We've never had
any trouble of that sort with it,” he says, in-
Inigued by your ability to fail where so many
had succeeded. He has had enthusiastic, in-
formed, even expert customers, most of
whom know more about the business and the
machinery than he does. All he is there for is
to collect cash for the distributors. What else?

Sheer determination

Dealers in this country, like those in America,
succeed mainly because of the sheer deter-
mination of their customers to buy equip-
ment. And the question | most dread (after
“which computer do you think | should buy?")
is “Who do you think is a good person to buy a
computer from?"

The answer to both questions is very sim-
ple. *If you can't tell yourself, you aren't ready
to buy."

Giving that answer, however, takes some
nerve. | usually chicken out with some vague
recommendation to go on an evening course
in computing, preferably with a polytechnic
where there is also a thriving computer club
or Computertown UK branch.

Perhaps a more honest answer would be:
“There are machines which go wrong, and
there are dealers who can't find out what it is
- and they are in the majority of both dealers
and of machines.” But | can't bring myself to
say that in public, because | am an enthusiast
myself, and have a deplorable instinct for
‘spreading the Gospel" of micros.

So finally, pinned down hard, | have to
admit that there is a simple checklist, and that
itmay help in selecting a dealer.

First and most important, the dealer must
be nearby. The squeaking wheel, says the
old proverb, gets the oil, and the nearer you
live to the dealer, the more often you can
squeak.

This is important. A truly fantastic dealer
who is more than fifty miles away will turn the
awesome power of his servicing on those
customers who live near him and complain in
person every day, and bring faulty items
back immediately. You, being out of sight,
will be out of mind.

Think of it from the dealer's point of view.
He sells (it is Tuesday) two dozen new
modem cables, to connect various comput-
ers to the phone system. Two of the cables
are faulty. One goes to the man working on
the next floor of his office block, and one goes
to you, in the next city.

Both of you take your cables, and return to
your offices.

Within ten minutes, the local man is sitting
at his computer, pressing buttons, and curs-
ing. Within another ten, he's back downstairs,
facing the dealer. “This modem cable: it
doesn't work."

“It does, |'ve sold two dozen of the damn
things. You haven't plugged it in upside
down, have you?"

Abashed, he goes back upstaijrs, and find
that you can't plug it in upside down. Back
down, he is facing the dealer again, this time
with his temper in rags. “What kind of twit do
you take me for? You can't plug this cable in
upside down. You get upstairs right now, and
get it working, or you can forget that order for
a daisywheel printer.”

Fast one

An order for a daisywheel printer is an order
for well over £1,000, sometimes well over
£2 000 if you can pull one fast enough.

Ten minutes later, the dealer is showing his
customer a loose wire inside the cable. He
thinks of making some comment about
people who don't treat precious cables prop-
erly, but his customer's face is still a bit red.
He saves it.

Later that afternoon, you get to your com-
puter. It fails to function, so you phone the
store.

“Sorry, my boss is busy with a customer,
but if it's important, I'm sure he'll ring you
back."

By the time you eventually get in touch with
the man, two days have passed. "Modem
cable?” he asks, puzzled. “We don't have
any in stock, I'm afraid.” It can take a lot of ex-
pensive phone call time to get things straight,
and he will end up suggesting that you bring
the thing back, and he'll have a look at it.

By the time you eventually get back to his
town, modem cable in hand, he has com-
pletely forgotten the entire saga, hasn't a
clue, and starts from square one. “Are you
sure you weren't plugging itin upside down?”
You have to admit that it's four days and a
weekend since you tried, and you really can't
be sure. Feeling an absolute fool, you drive
back home.

Yes, one day you will get the thing to him,
and he will find out what's wrong — by then the
cable will be a month old, and when he finds
the broken lead, his immediate assumption
will be that you've been using it for a skipping
rope.

That's just with something nice and simple
like a cable.

MicroComputer Printout September 1982

0

Oh, come on, let's be honest, even a cable
isn't simple. You try connecting a computer
to a printer yourself, and see how long it takes
to get right.

Now that the importance of engineering
support has started to penetrate, it is time for
the second important point about your
dealer. That is, he must not, on any account,
be able to supply adequate engineering sup-
port.

. Let me quote Colin Stanley, director of HB
Computers, and now chairman of the Com-
puter Retailer's Association, for an explana-
tion of that apparently daft notion.

"Take a small High Street computer shop,"
Stanley suggests. "It is making money by sel-
ling hardware and software, and with any
luck it is turning over £30,000 per month, and
making a 35% margin. Work that out yourself
— but it means that the guy who started the
shop probably banks £100,000in a year, and
probably puts half of that into his pocket. A
nice wage for anyone.”

So it is. The other half goes on costs — elac-
tricity, delivery, phones, and so on and on.
After the first year, however, these costs start
to get a bit bigger.

Installed base

“The installed base starts out at nothing, giv-
ing no problems. As it gets bigger, a propor-
tion of all the users start needing help, need-
ing repairs, needing advice, needing train-
ing. Our hero finds, two years after he started,
that he's so busy supporting all these people
that he has no time to sell machines — so he
does the obvious thing. He hires a qualified
engineer, and he hires a training expert.”

He can't afford to be without a training per-
son. He can't afford it because you can't af-
ford it: when you call in with a need for train-
ing in "How to Use Supercalc” you don't want
to find him booked up for the next two weeks.

The trouble is, thinks Stanley, that he fails to
see that while he can't do without training and
engineering staff, he can't afford to hire them,
either. That £50,000 was a very nice wage,
but it's not much cop shared between three —
and there is still only one guy selling. He can't
suddenly double the turnover.

Stanley reckons the answer is to set up
branches, and then have a central engineer-
ing and training department. Actually, he
only wants the training department until he is
very big, because local engineering support
still isn't possible.

If you don't believe me, watch a TV repair
man at work.

He comes in response to a centrally or-
ganised service call. He takes one look at the
set, and says something like (he may say this
to himself): “Oh look, the old model RT#456
without sound dewobulator. Bet the grunge-
case is filtracicating again.”

He's had twelve of these already this week.
He knows that there aren’t any spare grunge-
case sproatbaxels, so he can't replace the
faulty part. But he also knows that if he wires
the flat truchorankin backwards, it will work
for a month or so — by which time parts may
be available, and another engineer will be
able to repair it. He's done five like this in the
course of the week, and none have called
him back yet. Murphy alone knows why it
works, but the engineering people in head of-
fice said totry it, and so far nobody's been kil-
led.

He rewires it backwards, and is gone ten p
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Does your PET need a new chip? You need a SOF TCHIP !

Write professional quality software. Save money and perhaps earn some !
YOU NEED SOFTCHIP.
As sold to Universities, Industry and Professional Software Houses. Our routines cut
development time by half, increase normal disk capacity by a factor of three, the list
goes on and on ! Harness our machine-code from your Basic programs using simple

Basic commands like :
L APPROXIMATE MEMORY USAGE "\
AUTO 40 Provides automatic line numbering. MON 10 Enters the CBM machine-coda monitor.
BEEP 80 Plays music of given duration and pitch, MOVE 130 oves a block of memory to another position in RAM.
BLOAD 40 Loads in a block of memory without atfecting BASIC execution. NUMIN 740 Feoolproof input routine kor amounts of money
BSAVE 120 Saves the memory area between two given addresses. PCTRL 100 Set the device number and characteristics of the printer
CALL 80 Enter a machine-code subroutine with given Acc,X- & Y-reg. PLOT 170 Plots a double-density point on the screan
CIF,CEND 220 Four commands which provide facilities for structured BASIC, pOP 30 Removes the last subroutine return address from tha stack.
ELIF,ELSE largely eliminating the need for the GOTO command. PRINT 130 Adds routine to automatically right-justify amounts of monay.
CURSOR 30 Places the cursor at position x,y on the screen. PRINT 280 Modifies all printer-output as needed and adds TAB function.
DATIN 680 Foolproof input routine for dates with full error detection. PUSH 80 Pushes a return address onto the stack.
DELETE 70 Deletes a given range of program lines RENU 930 Renumbers aprogram, altering all GOTO's, THEN's, atc
DISABLE 50 Disables the run/stop key without affecting the internal clock.  REPEAT 50 Adds repeat key function.
DIsP 140 Displays a prompting or warning message on a given line, REPLACE 400 Replace all occurrences of one character string with another
DREAD 100 Feads data from disk without input restrictions RESCUE 40 Recovers a program accidentally '"NEW'ed.
DSEARCH 330 Searches a disk relative-file for a given string or pattern RESET 170 Resets a double-density point on the screen.
DUMP 170 Outputs the names and values of all current scalar variables RESTORE 20 Restores DATA back to a given line numbear.
EDIT 70 Adds 'delete-forwards’ function, REVERSE 50 Reversesthe field of the screen
EXEC 140 Executes a string as a BASIC command. SCAN 180 Scans a string for the next occurrence of a given character.
FIND 200 Listsall lines in which a given character string appears. SCOPY 340 Copies the screen toa the printer.
GENIN 700 General foolproot input routine with selected key disablement. SCROLL 230 Scrolls screen contents up,down. left or right
Gsue 110 Performs a GOSUB to a given labelled line. SEARCH 270 Searchesanarray for a given string or pattern.
GTO 80 Performs a GOTO as above. SHRINK 180 Removes all unnecessary spaces and ‘REM’s from a program
INPUT 40 Allows a program to continue despite a null entry being input.  SORT 760  Sorts any one-dimensional array (and tags another array along)
INVERT 180 Turns a string back to front, SWAP 440 Loads in another program, retaining all variables.
IRQ 80 Restores normal system use of interrupts, SWIND 150 Saves the contents of the screen in a compressed format
KILL 20 Takes out SOFTCHIP commands TRACE 110 Displays the last six line numbers at the top-right screen.
LINES 50 Calculates the number of lines in a program. VAR 380 Outputs the names of all variables referred to in a program.
LWIND 170 Loads a screen display from a compressed format file. WINDOW 30 Sets top, bottom, left, right for an 8032 screan window.
\.__ MERGE 380 Mergesaprogram from tape or disk into the current program.  WPOKE 50 Pokes two memory locations in hi-lo 8502 order. /
( r -\ h
HERE'S HOW
* * NEW COMMANDS NOW AVAILABLE TO ORDER
BORDER 100 Draws a border around the edge of the screen (1) Choose around 3700
CLOCK 250 Continually displays the time at a given screen position. bytes worth : the number of
GRAPH 20 Gives access to the box-drawing characters on an 8032 bytes is beside the name.
ON 50 Branches to program line corresponding to key pressed.
PROTECT 90 Allows regain of control after system crash. (2) Write your selections in
STATS 120 Outputs the number of statements in the current program. | order of preference - this
is important as our numb-
* * NEW FUNCTIONS which may be used in any expression g;?"?;tg“es are only appr-
AVG 140 Calculates the average of the elements in a numeric array. (3) State which of these
BLANK 40 Tests astring : returns true if ihe string is blank. computers you have
- DEC 80 Gives the decimal-equivalent of a hexadecimal number. New Roms, Basic 4, Fat 40,
1 FACT 60 Provides the factorial function. or 80-column : and also
GAMMA 90 Provides the gamma function. which socket you would like
HEX$ 90 Gives the hexadecimal equivalent of a decimal number. the chip to reside in ( we
| MAX 120 Returns the maximal element of an array. will choose if you wish us
| MIN 120 Returns the minimal element of an array. to).
i NORM 160 Provides the normal distribution area function. (4) Send order direct to us
| PADS$ 90 Pads astring with spaces. at the address below,giving
QUMES 70 Assists high-resolution plotting on QUME Sprint 5 printer. a day-time telephone num-
| SHR$ 260 Gives the compressed form of a number for compact storage.| ber, together with remitt-
| SPC% 30 Gives astring of spaces of given length. ance for £45.00 incl. VAT &
' SUM 130 Returns the sum of elements of an array. p/p for each new chip.
WPEEK 40 Peeks atwo-byte address. We take orders over the
XPD 220 Decompresses a number. phone from government

ONLY £45 ALL INCLUSIVE FOR YOUR CHOICE OF 3700 BYTES \__0fganisations.

Full and free details of current library of SOFTCHIP commands available.

| \\)‘E’" %ﬁy&ﬁc

..299.00 incl......... .a revolutionary new disk-based language

Q for the Commodore range which is as big a step forward as electric light was from
candles.......this is the language the PET should have had when it was introduced ! Get

details now from your nearest Commodore dealer or direct from

| WHITBY COMPUTERS LIMITED, 8. Chubb Hill Road, Whitby, North Yorks.
Telephone 0947-604966 or 604968
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minutes later

By contrast, walch a computer engineer.
Whatever fault the machine (printers gener
ally don't have faults, except your one) has
t's a certain bet he's never seen one do it be
fore

He's not just a repair technician, like the TV
man, no: he's a genuine BSc Enginearing
with a scope, signal generator, signature
analyser, and whatever he does, he can't
cure the fault

Cure it? He can’t even find it. The screen,
which was flickering, is now as steady as a
rock. The disk, which was buzzing like a-de-
mented bluebottle in a can of Shandy, is hap
pily reading and writing data. The keyboard
is not typing double Ts any more. And the
program which crashed five times that morn
ing and printed out two pages of gibberish, is
now happily displaying pie-charts on the
screen

Proper warranty

He can't come out to your house, because he
hasn't the right sort of portable equipment.
You take it to him, whatever you think is faulty
and after two days, he returns it "fixed" —and
as soon as it is connected up, the old fault re-
curs

What you actually want is a shop which
says: "We can't fix it, but we can rent you one
like it for a week, for £50, while we send yours
back to head office for repair under war-
ranty.

Third point, then: you want a dealer who
has a proper warranty. If somebody says that
the machine he's selling you has a 90-day
warranty, you can bet there's a reason. That

reason is: once 90 days are past, that
machine is likely to pack up, mate.

In any case, you are legally entitled to re-
turn any faulty equipment under the Sales of
Goods Act — so the 90 day warranty is not
only a good example of brass neck, but of
guestionable legal validity (i.e. a rip-off). In-
sist on a 12-month warranty, in writing, or
don't buy. And don't pretend | didn't warn
you

Fourth point: make sure your dealer will
rent before he sells. Hire a system for a
month, at whatever silly price he asks.

If he can't do it, there are two possible
reasons. Either he doesn't have time to or-
ganise it, in which case he won't have the
time to devote to your prablems. Or else he is
afraid you will bring the system back in a
rmonth.

Almost everything else you may want to
know about a dealer you will find out only
after working with the company. He will be no
good at recommending software, because
none of them is any good at it.

He will not be able to solve your problems
over the phone, because they can't do it
Only you can solve your problems.

What a dealer can do for you is supply what
you want, in hardware and in software, in
training and in repairs, once you know you
want it.

Anybody who doubts that should try taking
a car to a mechanic and asking him to fix it
Don't say anything about the funny bumping
noise from the left hand side when you go
round a comer, don't mention the hissing
sound it has begun making for the first ten mi-
nutes after starting the last two weeks, don't

DUE TO CONTINUED PRODUCT ACCEPTANCE AND SALES SUCCESS DATAVIEW HAVE SLASHED

meenceor ve B IL, BASIC COMPILER now £99-50

WHEN COMPILED. 3k

BACK-UP FROM DATAVIEW. *

PLEASE RING OR WRITE TO:

DATAVIEW LIMITED
*ORTREEVES HOUSE

EAST BAY
COLCHESTER
CcO1 2XB

TELEPHONE: (0206) B65835

+ VAT FOR A LIMITED PERIOD

HCOMPILING & LANGUAGE SYSTEMS FOR THE COMMODORE RANGE OF MICROCOMPUTERS. 3 UP TO 20 TIMES FASTER
MORE COMPACT QBJECT CODE, e.g. A 24K PROGRAM WHEN COMPILED WOULD RUN ON A 16K
MACHINE. 3 AVAILABLE ON COMMODORE 3000, 4000 AND 8000 SERIESMACHINES INCLUDING BO9G o HANDLES FULL
ARITHMETIC EXPRESSIONS. 3 COMPILER COPES WITH NESTED LOOPS, HANDLES ARRAYS AND VARIABLES DYNAMIC =
ALLY AND ACCEPTS EXTENSIONS TO BASIC., 2t THOROUGHLY SUPPORTED BY A COMPREHENSIVE MANUAL AND FULL
SYSTEM 96 WILL ALLOW YOU TO UTILISE THE POTENTIAL POWER OF THE 96K RAM
USING THE BASIC PROGRAMME LANGUAGE.

Please Tick

Send details of the DTL Basic Compiler

Send the DTL Basic Compiler. | enclose a cheque for
Mame —

Company

Address

£116.00 including VAT and p. & p. D

mention the bump you gave it driving over the
roundabout at sixty. Just leave him to find the
faults

He'll find a lot, but not the ones you want
sored out.

And in the same way, if you don't know
what the problem is, no dealer can find the
solution for you. If you don't know enough
about computers, then don't buy one — any
more than you would take a car onto the M1
without having had a single driving lesson

With the car, it's your life al stake. With the
computer, it may be your business

O

Title

Ref, M.C.P.1




The Operating System is a part of the
computer you see very little of, yet
advertisements for the new generation
of computers suggests it could be the
most important. So what exactly does
an operating system do, and of what
importance is it to the user? Chris
Preston explains.

A question which is often asked by microcomputer users is,
“What exactly is an operating system and what does it da”.
One reason for this lack of understanding is that on a typical
small home computer, there is only one language available
and there is no real distinction between the operating
system and the language, and both tend to get lumped
together as “The ROM".

However, the new generation of microcomputers will
support several languages so that the presence and quality
of the operating system is going to matter very much in the
future, which brings us back to the question, “What is an
operating system?"

An operating system is really only a program, or usually
a suite of programs, designed basically to take a lot of the
donkey work out of writing a program for the computer it
runs on. If every time you wanted to write a program you
had to write your own cassette file handler, you would soon
appreciate the need for an operating system!

One of the most important functions of an operating
system is to present a common interface to all the individual
language systems which run on the computer. Each of the
language systems may well have been written by different
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companies, or at least by different teams in the same
company. Human nature being what it is, each development
team is going to be convinced that their way of doing things
is better than their colleagues' down the corridor, and each
language system is going to end up with different file
structures, command syntax etc. As far as the computer
user is concerned, he might as well have three different
machines as far as compatibility is concerned.

&=

File Structure

With the benefit of an operating system, all the different
programs share the same file structure and command
syntax, regardless of what language they use. This makes
life much more civilised for the user, who can buy a
package written in, say PASCAL or PL/1, and then add on
programs in BASIC to do some special processmg'he
needs. We will come to more advantages later on in the
article when we discuss the separate modules which
comprise the operating system.

Having sold you all on the importance of an operating
system, what goes into it? Well, that really does depend
upon how powerful the operating system and computer are,
and also largely on the design. If the computer can have
several people on separate terminals each running their
own programs, or maybe all running the same program if
they are all keying in data to the company sales ledger, then
the operating system needs to have modules to do a lot of
work not needed in a single-user system. More of this later,
but we will start with a simple microcomputer system,
consisting of a screen/keyboard, disk drive and printer. We
can draw a simple block diagram showing the various
modules which go to make up the system.

Command
Processor

Disk File

Tape File
Handler

Handler

Device Handlers
(One for each device)

Figure 1
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At the lowest level, the operating system must have a
device driver for each peripheral on the system, such as the
disk and printer. The device driver is the program module
which actually talks to the device. In the case of a printer, its
job is quite simple. The device driver will receive its data in
a buffer from a higher level module in the operating system,
and have to send this, character by character, to the printer.
After it has sent each character, it will have to wait until the
printer signals that it is ready to accept another character.
The other device drivers will have similar functions to
perform, although the disk driver, for example will be more
complex than the keyboard driver.

Having a single driver for a device regardless which
language is in use shows another advantage of a good
operating system. If each device driver communicates with
higher level modules by means of buffer, then a program
running at the highest level need not know whether it is
“printing” to a printer, or to, say, a disk file. All the devices
on the computer will behave in the same way. This facility is
present to some extent on CP/M, where it is possible for
example to tell the operating system to direct all screen
output to the printer.

Also a device may be changed, perhaps a printer
upgraded to a faster modle, or a floppy disk changed to a
hard disk. In our operating system only the device driver
has to be changed; all the other software running on the
system can remain unaltered.

The next level module in the operating system is the file
handler. Again there may only be one file handler, but this is
not always possible, as the file structure on a tape for
example, which is a sequential device and cannot easily
perform random access, will be different to that on a disk
unit. ;

Device driver

The file handler converts the data from the format required
by the user program into a form usable by the device driver.
For example, a floppy disk unit reads and writes data in
blocks of 256 characters, called sectors. A program

running in BASIC will be writing in blocks of data meaningful
to the programmer, called records, which can be any
length. The file handler has to “block™ and “unblock" the
data on its way to and from the disk unit,

Accurding to the
rogrammer

Rocord 1| Recora | | | ]

On the disk: Sector 3

Sector 1 Sector 2

Figure 2

Requests from the user program will be in the form,
‘Read record number 258", or “Delete such-and-such a
file”. These have to be converted into the form "Read track
15 sector 21" for the device handler. A real operating
system should also be able to locate a record on the basis
of an alphanumeric key such as "DTV143" instead of
limiting programmers to numeric keys (record numbers).
This facility is woefully lacking on most so-called business
microcomputers, which means that each programmer has
to write his own system, with varying degrees of success.

Motice that the command processor does not
necessarily have to go through a file handler. Some devices
such as keyboards, screen and backup disks may not be
file-structured, so the C.P. communicates directly with the
device handler.

More powerful operating systems running on the larger
microcomputers of the future will also support more
complicated file structures than we have at present. If we
have a file of customer information for example, certain file
structures make it easier to ask the operating system, “Give

me all the custoamer who are more than two months late
paying”.

Included in the disk file handler is a module which
maintains the disk directory. The information in the directory
has to tell the operating system which sectors on the disk
are free, and also where all the sectors assigned to a
particular file arato be found. In addition the directory may
hold information on each file such as the creation date, date
of last update,, whether it can be written to or not, and so
on. .

Above the file handler, and at the top level of our simple
operating system is the command processor. This is the
equivalent of the BASIC direct mode on many micros, in
that it accepts commands relating to loading and running
programs, displaying disk directors and copying files, for
instance. This is the "user interface” and it controls the
image that the user things of a "the machine”. This image
can bear little resemblance to the actual computer, and is
often called a “psuedo-machine”. The job of the operating
system is to make this as simple and convenient as
possible, and it is a tribute to a good operating system that
the user does not realise that what he sees is not the real
machine.

There is another major aspect of the operating system
on large computers which with the introduction of 16-bit
micros is now beginning to affect micro users. This is the

sharing of the resources of the computer between several
programs or users. “Resources” in this context can be
peripheral, such as disk drives, or memory and processing
time.

For example, if three users are sending data to a printer
at the same time, what appeared on the paper would be a
few lines of output from one program; then a few from
another and so on. Qur poor users would need a pair of
scissors and a pot of glue to make sense of their printout!
Instead the operating system diverts the data from the user
programs to a disk file, called a spool file. When the printer
is free, one of the spool files can be sent, under the control
of the operating system, to the printer, all in one go.

Obviously, not all these "advanced" features of
operating systems will appear on microcomputers in the
next year or so, but they have already begun to appear, and
will continue to do so as the power of the micro increases,
first on business computers, but moving down to the home
computer as time goes on. Eventually (no doubt from Clive
Sinclair, costing peanuts and using half a dozen of his new
flat TV screens!) we will have a home computer which
Junior can use to play Space Invaders on, Sister can talk to
her new boyfriend and Mum to her hairdresser over the
telephone, while Father tries desperately to balance
the family budget, all at the same time.
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December 1979

PET in education - Survey of
Business Software - Double
Density Plotting - Jim Butter-
field Interview - Photography
Course review - The Changing
Face of Commodore - Read/
Write : Your questions ans-
wered* - Hotline News & Pro-
ducts® - Pets & Pieces column®
- Peeks & Pokes : gossip®
Starrad items indicate reguiar
features also appeanng in
subsequent issuas.

January 1980

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

Feb/March 1980

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

April 1980

Commodore Printer evaluated
- Commodore's New Technol-
ogy - report from USA - Kit
Spencer Interview - PET as Se-
cret Agent - Assembly Lan-
guage programming aids
éc:rnmod{}re Assembler re-
viewed - 6502 Assemnbly Lan-
guage Programming - Book re-
view - Tommy's Tips" : Soft-
ware problems solved

May 1980

Personal Electronic Transac-
lions® : Formatting numbers -
Hardware Repeat key : review
- High Resolution Graphics :
Review and User Report
CompuThink B0OK disk drive
test - The Game of LIFE - PET
User Groups - Educational
Software reviewed

June 1980

PET Show Guide - B0O50 Super;
PET : Full evaluation - Book re
view"* - Fantasy Simulations re
viewed Interview  with
Commodore's founder - PET
Tokens for text - Hanover Fair
Report - PRINT USING Func
tion for PET : listing

September 1980

Colour for your PET - Jim But-
terfield's Amazing PET semi-
nar - How to Write Better Pro-
grams - Is PET Logical? - PET
has a Light Pen - Disk Lockouts
and Protecting Passwords - Bi-
nary Numbering - AND, OR,
NOT : Logical Operators
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January 1981

How to convert programs from
old to new ROMs and back - Is
0Z7Z the best information han-
diing program yet? - How to
choose a printer - Critical
Guide to Printers - Commo-
dore's 1 megabyte Disk Drive
what it is; how to use it - Can
computers teach Birth Con-
trol? - Random Access for PET
disks - Fast Graphics Tech-
nique explained: full listing -
How | developed the Stringy
Floppy!

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

June 1981

The VIC Report: What it will and
won't do - How BASIC works:
PET's BASIC interpreter
Computer Jargon Explained -
Complete Guide 1o Interfaces
for PET The MiniDigital
Cassetle Recorder Reviewed -
Investigation of Commodore’s
Approved Products scheme -
Plug-in-chips for Businessmen
- How good is Compsoft's Data
Management System? - New
Products at the PET Show -
How to use the Tlme function -
Screen Prompts - Reducing
Significant Figures

July 1981 =
Could a, Micro Have Caught
the Ripper? Video Games vs.
Computer Games - Beginners
Guide to Word processing
What the Salesman won't Tell
You - Assembler for Beginners
- Cipher Generator program
listing - The Truth About BASIC
Compilers for PET - 10 Amaz-
ing Facts About Micros - Com
puters in Schools: Where the
Government got itwrong - How
BASIC Works Il - The Great
Computer Race: game

S

August 198

Looking for Lucan: our pro-
gram predicts whereabouts of
missing Earl Software
Awards: Programs of the Year
for different micros - How to
choose a Cheap Computer -
Checkmate! Two top chess
programs battle it out - Finan-
cial Modelling on Micros
Prestel on PET - How to write
programs others can under
stand - Bernard Levin tesls the
Bionic Briefcase - Howto Buya
Printer - Sorts Explained - PET
programming problems soved
- How BASIC Works

November 1981

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

December 1981
The Top Ten Micros — Micro-
computer Crime - Investigation
Do Businesses need 16-
Bits? — Converting BASIC fo
run on your machine — The Ten
most asked Beginners Ques-
tions — Bluff Your Way into
Computing! Plug-ins for

Apple and Sinclair — Is VIC®

worth the wait? — PET Detec-
tive Game — Useiul Data Struc-
tures — The micro controlled
kitchen

January 1982

All about Colour Graphics
What are Metworks? — How to
buy a Business System -—
Working from home with a
micro — D.IY. Business prog-
ramming — Converting BASIC
programs — PET Music — Apple
Word Processing — Life game
for Sinclair Chessboard
graphics on VIC — Features on
Osborne 1 and Sirius 1.
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May 1982
The Computer in your Pocket
Cormputers in Palitics — Unveil-
ing the TI99/MA BASIC
compilers for PETs — How 1o
Buy a Purchase Ledger -
Program Documentation -
Energy Crisis listing - ZX81
utilities — Computer fraud in-
vestigated — Anagram Cracker
Micros in the surgery — More
Officicial Computer Jokes




Feb/March 1981

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

April 1981

What Commodore didn't tell
you about the Super PET -
Guide to Business Software -
How to buy a computer - All
you need to know about mult
user systems - MUPET profile

Report on the Multi-PET Sys-
tem - How to use cassette files
- VIC in Vegas - The Great
Computer Quiz - Inside the VIC
Can a Computer Teach youto
Type? - PROKIT: programming
aid for business users - LIST
program for non-PET printers

September 1981 :
Computing on Citizens Band
Radio — Do You Need Disk
How much does Big Brother's
computer know about You?
The True History of Microcom
puters — Compleal Computer
Crib Sheet - Silicon Office
Most Sophisticated program
yet — Plug-in Programs for PET
—How to write sa:gmlurcd prog-
rams — Computer writes Daily
Newspaper.

October 1981
Computers That Talk — Which
Computer Should | Buy? — The
Naughtiest Program  in  the
World — IBM's Persanal Com-
puter Beginners Guide to
Persgnal Computing — What is
CP/M? — How the KGB Steal
Chips — Graphics for Sinclair
ZX-81 Anatomy of a Mic-
rocomputer — Daisywheel Dual
Computer Psychiatrist prog-
ram listing

BACK
ISSUES

Now is your chance to catch
up on some of the important
features you missed. But
hurry! We are running low on
several issues.

L L e e L L L L Lt L l..l------------n._}'l:b

To: MicroComputer Printout, P.O. Box 2,
Goring, Reading RG8 9LN

l enclose £

.......... for the foliowing back issues at £1.25 each

Charge my Access/Mastercard/Visa/Barclaycard

No...

(Please note minimum order quantity on credit cards is £5.00)
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June 1982

Sinclair Spectrum Scoop — The
BBC File — Electronic mail
Pocket Power the Sharp
PC1500 - How to buy a Nomi
nal Ledger Benchtest on
Cray 1 Discounted Cash
Flow listing — Money manage-
ment on ZX81 Hardware
How it works — Enh ng PET
BASIC — Can a micro replace
an Estate Agent? — Arrays for
beginners and experts

package?

July 1982

Typing Tutor - listing Finan-

cial Modelling — IBM vs. Sirius
Sinclair Spectrum - a long,

hard look How to buy a
Payrol Algorithms

Hardware: more on how it
warks — Beginner's guide to

siicon-pased like forms
Alari's new Program Exchange

Which financial modelling
More on enhanc
ng PET's BASIC
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August 1982

VIC: Special report
Disk — Software Publishing
Encyclopaedia on
CPiM User Friendliness
The worst designed machine!
aCcts — Fuzzy matching:
NOW yaur computer can recog-
nise mis-spelt names — Atari
Graphics —More onenhancing The.
PET's BASIC — Machine Code :
pragram for ZX-81 Life — Early
computers

Pull-out
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Binder

Keep it sale in a handsome
MicroComputer Printout bin
der. Made in smar brown
simulation leather with the
name and logo gold-blocked
on the front, each binder holds
a whole volume of 12 isssues
of MicroComputer Printout
st is just £3.95 (UK) in
clusive of UK postage. (For
overseas rales see abowve
coupon
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The 5th Personal Computer Word Show _
this September will be the largest and
most exciting microcomputing
exhibition ever held in the UK.
There will be over 25,000
square feet of display space
in the newest and most
prestigious exhibition
venue in the country.
It’s the only micro
computing show to
offer literally hundreds
of stands covering
micros for home, busi-
ness and educational
uses. Previous
visitors to the PCW Show
will get some idea of the
size of this year’s event if
we tell you that it will be
approximately three times the
size of last year’s bash! (Last
year’s show was, in its turn, twice
the size of the year before. Statist-
ically minded persons will calculate
that at this rate the PCW Show will  Features
cover the face of the planet by the of The 5th
year 1995.) Personal Computer
' World Show will include a
R| Sinclair City and Acorn/BBC Arcade
offering the very latest software and
add-ons for these popular machines,
computer chess competitions as
alwaﬁys, and an opportunity for you
G sl Yo to challenge a micro to a game of
Eggis;gghteg é?'n:r E‘)Ct\l;' %%%ﬁfggfypg;e v(:)t;.lcher Comp uter SCRABBLE ®.
valid for each visitor. Not exchangeable for From the business angle there’s
| " free consultancy with the National
3 Computer Centre and more




| ot

WORLD:

\ St
&g \\ s, i \ but if you bring along a coupon from
I PCW it’s only £2.00 per person.
If you’re a business user
(or potential user) of
microcomputers just
write with your
cheque for £2.00
(payable to the
Personal Computer
World Show) to
Tim Collins,
PCW Show, 11
Manchester
Square, London
W1, enclosing
your business
card. We’'ll send
you a special ‘Fast
Lane’ ticket to save
you the trouble of
queuing.
It really is going to be a
great show with a tremendous
variety of machines and software
on display. Be warned, you’ll need
demon- to make a day of it (remember we’re
stration  open four days this year, not three
machines and as in previous years) so give yourself
business software than you plenty of time and wear comfortable
could get to see in a year at your own shoes! See you there. . .

office. But you needn’t

risk divorce to evaluate BARHMN CENTRE
them. . . your wife (or y
husband!) and the kids
SN CITY OF LONDON
vast array of home and
educational micros in
one of the other halls. 9_ 12 september 1982

It’s £2.50 to get in ® SCRABBLE is the copyright of J W Spear & Sons plc, Enfield.
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Paul Gladwell, winner of the competition, gets to grips with the Osborne 1

We present the winning entries of our
‘Win an Osborne’ competition, and
explain how it was judged.

When we conceived the idea of our 'Win an Osborne'
competition in the July issue, we had no nation of the kind of
response it would generate. For those who didn't see the
original ‘entry form', we asked readers to submit a short
essay describing an original application for an Osborne 1
the low-cost portable micro invented by Adam QOsborne.,
The winner would be presented with the computer, kindly
donated to MicreComputer Printout by Osborne UK

The weeks that followed saw a burgeoning postbag
containing an incredible variety of applications. While a few
were predictable and distinctly unoriginal, the maijority
ranged from the creative to the outlandish. One farmer
envisioned the Osborne 1 driving his tractor automatically
via an ingenious network of servomechanisms and radar
beacons at each corner of the field.

A serving officer from the Falkland Islands Task Force
explained how the Osborne could have helped in the
logistics and supply/support problems. By far the most
common ideas were in the medical records and secondary
education fields, with salesmen using Osbornes to prepare
on site quotations, and journalists requiring portable word
processing following closely.

First pass

When the Editor’s ‘In’ tray finally buckled under the sheer
weight of entries and the sun went down on the closing
date, the judges (Richard Pawson, and Mike Healy — M.D.
of Osborne UK) were faced with the awsorme task of
selecting a winner. First pass resulted in a hundred or so
candidates who all deserved to win, but were eventually

whittled down to thirty, then ten and finally to three. By this
time the judges had capitulated into awarding runner-up
prizes for the second and third places. Before disclosing
the winning entries, however, just how was the competition
judged?

Well, first of all we looked for originality. What we
wanted was a specific application — not a general list of the
many ways in which an Osborne could assist a small
business, for example. Simplicity helped, too, since the best
increase in productivity comes from doing one task well
rather than several badly. Indeed, the degree to which the
computer would aid productivity was a maijor factor.

We were very careful, however, to avoid applications
which had obviously been contrived to win. Though we
considered it essential that the winning entries would
require an Osborne 1 as distinct from just any micro,
applications which made use of every conceivable feature
of that machine just didn't ring true. Practicality was the key
— and full marks to those who had done their homework.

Limitations
You see, though the portability of Osborne had been
exploited in most ideas, many did not consider its
limitations. We certainly liked the idea of a water-flow
engineer who wanted the Osborne in a rubber dingy — but
regrettably the machine is not waterproof. Some went for
the Antartic and Trans-Sahara expedition entries. And
though many had read of the shortly-to-be-released battery
pack - few who made use of it had considered the 2-hour
limitation and need to get to the mains on a regular basis
Clarity of writing became important as the passes
through several hundred entries wore on into the small
hours. We would hasten to add that we weren't out to judge
the quality of English prose (as witnessed by the fact that
none of the winners were journalists). More, the judges were
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looking for a clear explanation of what the computer was
doing.

Finally, we would like to make clear that we deliberately
ignored the ‘deserving nature’ of any entrant. That is to say,
we could not unduly favour the many excellent suggestions
coming from charitable bodies or those working with the
disabled, nor disfavour companies who could well afford a
dozen Osbornes, or indeed those working in the micro
industry.

Congratulations & commiserations

So there it is. Obviously many of the unsuccessful entries
were stronger in one particular area — and judging by the
covering letters received, at least half our contestants
seemed utterly convinced that they were on to the winner
So in addition to our congratulations to the three winners,
the judges would like to add sincere thanks and
commiserations to the many entrants who thoroughly
deserved to win an Osborne. Better luck next time!

Mike Healy, Richard Pawson

The winning entry

And now the moment you've all been waiting forl The
winning entry was from Mr. J.P. Gladwell, of 1 Leigh Way,
Weaverham, Northwich, Cheshire, and his essay on using
the Osborne for land-surveying is reproduced below with
the judges’ comments. Mr. Gladwell is pictured receiving
his computer at the offices ot Osborne UK and being
heartily congratulated by the two judges!

Modern land surveying usually consists of setting up a
traverse of theodolite stations, and then taking field
readings of varying, distance and height differences to
specific points. Each point may be a feature (e.qg. fence line,
house corner, efc.), or a spol level.

The field readings are converted into x-y co-ordinates
and plotted on to paper. The surveyor then sketches in the
detail, and the final plan is produced by the drawing office.

The task of computing co-ordinates and plotting the
poinis is one that can readily be undertaken by a
microcomputer. The writer has produced a sef of programs,
called "PointPlot”, which run on a 64K micro, and interface
with a precision drum or flat-bed plotter.

It oftent happens that a surveying job takes several
days (or even weeks) of field work away from base. In the
meantime, the office computer and plotter may be standing
relatively idle. At the end of the week, there may be
thousands of points to enter. Equally there are times when
the surveyor could be entering data into a computer, e.g.
when “rained off”, or in the hotel in the evenings.

Now, with the Osbarne 1, each surveyor can have a
computer in the boot of his car. The aaditional cost is not
significant — his E.D.M. (electronic distance measuring)
gear has probably cost £10,000 or more. Each evening, the
surveyor can enter a days work into the Osborne, and file
the results on floppy disk, which is then posted back to the
office. (Ultimately, data can be transmitted back over the
telephone lines, using the Osborne's modem facility.)

Back at base, a steady stream of diskettes arrive by

post, and are read into the office machine and plotted out
The plotter (an expensive, precision machine) is kept busy
and data entry is kept down to manageable proportions.

Hardware requirements are 64K of RAM, twin disk
drives, and numeric keypad for data entry. The office
machine needs an R5232 port to drive the plotter, and an
extra port for a printer. Software is available, but needs
revising into CP/M.

Judges comments
“We were particularly impressed by the practicality of this
application and its obvious bearing on productivity. Mr.
Gladwell has carefully not suggested that the machine be
lugged around all day with the other equipment, but rather
that it is used in the hotel room each evening and when
weather prevents normal work. This is clearly a very real
problem for surveyors.

Specialist software needs to be written, but the idea
has already been proven

Mr Gladwell has indicated scope for future expansion
with the transmission of data via modem. Clearly, however,
this set up is not essential at the start.

Finally, the application is sufficiently general to be of
use to a large number of people.”

* ko ok o

The second place goes to Mrs L. A, Woolfson, of the Royal
National College for the Blind, Hereford, for her project with
blind students. Mrs. Woolfson has been sent a £100
Harrods/House of Fraser token in addition to the
complimentary one year MicroComputer Frintout
subscription and silver Space Invader Badge awarded to all
three. The latter, for the benefit of newcomers to this mag. is
a solid silver lapel badge, designed and commissioned by
us to be warn exclusively by winners of our competitions.
The reason they are so highly coveted is that only 30 were
ever made. Mrs. Woolfson's entry appears below:

Visually handicapped and blind children can be
successfully integrated into the ordinary school system only
if there is adequate provision of classroom material in
Braille. Because of the small number of children involved,
resource cenires are being sel up to serve children in
several schools in the area. Both peripatetic and other
teachers involved with the blind need to prepare Braille
material at a number of locations, home schools and at
resource centres.

The resource centres will have Braille embossers, but
two other elements are still needed. These are a suilable
portable and inexpensive method for the preparation and
storage of class handouts and a computer program that will
convert English into contracted Grade 2 Braille.

The Osborne 1 meets the first objective and the Braille
transiation program in its final stages of development here
at the Royal National College for the Blind meets the second
requirement.

The Osborne 1 is inexpensive. Its operating system is
CP/M for which our Braille translation program has been
written. Wordstar, which comes free with it, will enable
teachers easily to prepare and modify text, and the floppy
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" AFREEI2'MONITOR
WITH EVERY

Personal Business Computer!

Available NOW from DATALINK the amazing Osborne 1 is the totally portable 64K
. personal business computer. An incredible breakthrough for mobile executives, sales
personnel, engineers etc., Osbome 1 weighs only 241b and fits under the standard airline seat!

:. And just look at DATALINK's special introductory offer
‘ WORTH NEARLY £200! —

| — A FREE 12" QUALITY GREEN MONITOR

which Interfaces with the Osborne for home use PLUS A BOX OF HIGH
QUALITY BASF DISCS complete with SUPERIOR LIBRARY CASE! FREE!

Datalink’s price-£1250+VAT!

The Osbome package also includes as standard: WORDSTAR, ®
SUPERCALC,™ MAIL MERGE,® MBASIC,® CBASIC® and CPM®

| Take advantage of this superb offer while it lasts.
,[ Cash with order — Personal buyers welcome. Post FREE in UK!

! MICROCOMPUTER SYSTEMS (UK) LIMITED
! \ 10 Waring House, Redcliffe Hill, Bristol BS16TB Tel: Bristol (0272) 213427 Telex: DATAL G 44807 J

24 hr answering service
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disks will store this information. The R.N.C.B. Braille
franslation program will also reside on disk and when
executed, will generate a further file in Grade 2 Braille. The
Osbome 1 can then, because of its portability, be
fransported to the resource centre where, with its RS232
serial interface which comes at no extra cost, it can be
connected to a Braille embosser which also has this
standard interface.

Braille material can then be run off, with as many
inexpensive copies as required, on paper instead of the
expensive plastic material normally used.

Further, the original version of the text can be printed
on any printer, thus meeting the needs of both sighted and
blind children simultaneous! .

Judges comments :

“Many entries concerning the disabled were received, but
this one deserved the most merit on the grounds of
simplicity. Itis not a complex one-off research project, but a
practical idea that could benefit many blind young people
and makes good use of the Osborne's features.

Though additional (existing) hardware would be
required (an example of computer-generated Braille was
enclosed) the software was simple, and made use of the
word processing package.” 5

ok ok ow

Inthird place the judges chose Mr. Roger Valentine of V & H
computer Services, 182¢ Kingston Road, Staines, Middx.,
who has in mind a portable accountancy bureau:

The unique feature of the Osborne 1 which is exploited in
my ‘new’ application is its PORTABILITY.

Actually this is not a new application at all, but a
variation on a very old one: what | have in mind is a totally
MOBILE accountancy bureau.

With the prospect of personal computers for all,
possibly the concept of a computerised BUREAU ma 1%
seem like a superfiuous anachronism, but | believe that this
opinion stems from an outmoded view of the ROLE of the
bureau.

In olden days, accountancy bureaux were operated by
anyone with access to a mainframe; knowledge of
accountancy was NOT a pre-requisite, and the bureau
merely PROCESSED data, which was then IN TERPRETED
by the accounts department of the client. The advent of the
micro has meant that man y smaller bureaux have arisen
along similar lines, which has brought them within the range
of much smaller businesses. Unfortunately, smaller
businesses do NOT, on the whole, tend to have accounts

departments’; either the proprietors handle their accounts
themselves, or they delegate responsibility to a book-
keeper. In these cases, the accountancy bureaux certainly
save TIME, but with a personal computer bureau, OR
manual system, it is still down to the book-keeper and
accountant fo do with ‘real’ interpretive work.

There are, however, a small number of SKILLED
accountant/book-keepers working on a free-lance basis for
small businesses. They dre VERY expensive, and they can
only handle at most five clients at one time (one day per
week each). Given a micro, they could increase their
productivity about 4-fold (2 hours per day per client ), and
reduce their fees accordingly, thereby becoming
accessible to the smallest of businesses.

Impractical? No. This is precisely what we have been
doing for the past three years. The only problem: we are
doing the whole thing on a highly NON- portable PET.
Consequently we spend most of the da y driving between
clients, picking up boxes of paperwork, working on them at
home, and answering queries by telephone. The advantage
of the Osborne is obvious. We could work at clients’
premises, travelling time would be halved and problems
could be discussed on the spot.

Software requirements: nothing new — most of the
commercial packages are unnecessarily large for the size
of clients concerned, but we have written easily adaptable
FPET programs.

Hardware requirements: again nothin g really, although
it would be nice to see an Osborne portable printer one
aay!

Cause for celebration! Shown here: Paul Gladwell {left, our
own Editor (centre) Mike Healey (right), Martin ‘Legless’
Banks (under the table)

Judges comments

“Accounting on a micro is hardly the most original
application, but here is an idea that will genuinely save time
and costs for a lot of people. Interestingly, Mr. Valentine is
proposing a solution for the many small businessmen who
can't afford their own micro. This is personal computing as it
was intended — a productivity aid to the professional, not a

vast information processor.”
mmn’r G e
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TOMMY S TIPS

First of all | must offer my apologies to all my faithfull readers
and friends at the Commodore Show who (I hear) crammed
the bars looking for me. Unfortunately, the proverbial
“circumstances beyond my control” meant that | did not
make it as far as London. You can ignore any rumours that
my absence was due to an excess of the Editor's hospitality
on the previous night though.

| did make it to the Apple Show which (coincidentally?)
was being held at almost exactly the same time, not more
than a mile from the HQ of Commodore UK! My first thought
was that | had gone back in time two or three years. | am
afraid that the show (organised by Windfall magazine,
incidentally, not Apple UK) made several mistakes which |
remember well from the early micro shows ihree or four
years ago. All the stands were crammed together with very
narrow corridors so that if you were looking at a particular
product, you were continually being jostled by passers-by.
And the heat!! Not as bad as the Cafe Royal but still
extremely uncomfortable. Another important requirement is
fairly open areas with tables and chairs for the wheeling and
dealing which is so much a part of a successful show.

Moving on to the actual products on show, | was
looking out for two particular ranges of products:
commercial programs and industrial hardware. The
commercial software was very depressing indeed, being
again three years behind what is now available on other
micros. Basically, it could be summed up as badly thought-
out, poorly integrated and very badly presented. Several
stands seemed to have only just got hold of the software
themselves, not to have much idea how their products
worked, and not to really care too much. Of course | was
incognito.

On the industrial side things were a lot better, at least
the vendors knew their stuff, but a lot of the products
seemed over-priced to me. One interesting feature of the
show was the number of “Apple lookalike” computers
consisting of an Apple board with a few of the standard
add-ons, 80-column cards, serial or parallel interfaces and
so on thrown in. These ranged from very good value to
absolute rip-off, so be careful!

SYS and USR

Dear Tommy,

I have several questions relating to the SYS and USR
functions:

1. What is the difference between the two functions?

2. Where is the numeric value of the USR function passed
to?

3. The Price Device (Uncle Costan's Letters No.5) raised
many questions in my mind (Dear Uncle is very interesting
but bloody obscure!).

3.1 The device was primed by a SYS 826,A%,8%
command. This seems to be an example of parameters
being used with a SYS command. Where are these
parameters being passed fo? Please explain the method
used to extract the parameters (reference 150/151, $CF7B).

3.2 Where is the exit of the “Check for string” routine,
$CCA9 when the argument is not a string?

3.3 What mods are required to this routine for new
ROMs?

4. Is a list available of addresses to interprete routines
which can be used by SYS/USR commands?
J. Morton

Phew — what a lot of questions! Well, a deep breath and
here we go

The SYS command, e.qg. SYS 57234, just causes
control to be transferred from BASIC to machine code, at
the address given, 57234 in this case. No parameters are
passed to the assembler routine. The USR function has a
single numeric argument which is evaluated by BASIC, and
the result left in the floating point accumulator, 94-99/$5E-
$63. This is an area of memory used by the interpreter’s
floating point arithmetic routines, such as ADD, DIVIDE, SIN
etc. Of course, for this to be any use, you need to know
where these are and how to drive them. The best
publication is probably "“The Hitch-hiker's Guide to the PET"
sold by ACT, closely followed by “The PET Revealed”,
available from many outlets. | hope that one of these books
will also help Mr. J. Denton-Smith who also would like to
know mare about the operating software.

The parameters are passed to the interpreter's parsing
routines which are called by the Device. When the SYS call
is executed by the interpreter, the test pointer used by
BASIC is left pointing to the comma just after the 826. The
“Check for Comma" routine checks that you have in fact put
a comma in and not a question mark or something. The next
routine parses the variable you have specified and returns
to pointer to the BASIC variable. The “Check for String”
routine makes sure that you had given a string variable. If 3
you had put in a numeric variable by mistake, you would get k.
the standard BASIC “TYPE MISMATCH ERROR". So after .
parsing all the arguments, you are left with two pcinters, one
to A% and one to BS.

So what comes next? This is the format BASIC uses to
store the details of a string in the variable table (the data
itself is held in the top of memory), and is called a dope
vector.

Length Address (low byte) Address (high byte)
To swap the strings, all we need to do is swap over these
two vectors. BASIC has to do a lot more work, which
involves actually moving the data itself around, because
PET BASIC, unlike some other languages, lacks a SWAP
instruction.

Here is a short conversion table for the “Price Device":

Old ROM New ROM BASIC4
Check for comma $CE11  $CDF8 $BEF5
Parse Variable $CF7B $CFeD $C128
Check for string $CCA9 $CCO90 $BD89
First pointer 150/$96 68/344  68/544
Second pointer 176/3B0 94/$5E  94/$5E

| hope that this has sorted out all your problems.
Although it is not really practical for us to publish pages and
pages of ROM disassembly, if neither of the two references
above can help, why not drop me a line?

The dastardly DS

Dear Tommy,

I have access to 3008 and 4008 PETs. | have written a
program which runs perfectly on the 3008 but continues to
crash on the 4008 at line 190 which reads:

190 SD=DS+A : DS=0

The only conclusion I can arrive at is that either SD or DS
must be a reserved word in BASIC 4 but not in BASIC 2. Is
this correct? If so, what is its function and are there any
similar reserved words used by BASIC 4 and not BASIC 2
which | should look for?

B. Pierce
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You've got it! DS is indeed a reserved word in BASIC 4.
Together with DS$ it is used to interrogate the disk status.
Under BASIC 2 to find out if a disk error has occurred, you
had to do an INPUT #15,A%,B%,C$,D$ which read the error
number, name, track and sector into the four variables. With
BASIC 4 things are a little easier. DS$ reads all the status
information into one string: DS gives just the error code, so
you can test for a disk error quite simple:

100 IF DS > 0 THEN PRINT “DISK ERROR" : END

DS and DS$ are the only new ‘variables’ which are
reserved under BASIC 4.

Point of no return

Dear Tommy,

On my PET 4032 | have developed several programs which
wait for an answer to a Y/N prompt controlled by the GET
statement, e.g.

10GETAS: IFA$ <> “Y"AND A% <> "N" THEN 10

it I follow this with an INPUT statement, how can | prevent
the program terminating by a mistaken pressing of the
RETURN key after the ¥ or N?

A.J. Harrison

There are many ways of avoiding this; here are just three to
be going on with. The first two work by throwing away any
characters which the operator has keyed in, and can be
stuck in before the INPUT statements;”

100 GOSUB 1000 : INPUT “ENTER YOUR NAME"™:AS
Firstly we have:

1000 GET A% : IF A$ <= "" THEN 1000
1010 RETURN

This is a straightforward routine which just reads every
character out of the keyboard queue so that you start the
INPUT statement with a clean slate.

A little more subtle is this:

1000 POKE 158,0 : RETURN

This has the disadvantage that it may not work on a future
release of BASIC or on a different machine.

The third method is to stop the INPUT statement
aborting the program when nothing is entered. The simplest
way to do this is by giving the INPUT statement a special
prompt. Instead of saying:

INPUT "ENTER YOUR NAME";A%

you will have to PRINT the prompt. For the INPUT statement
prompt, you must enter 3 shifted SPACE characters and 3
cursor-left characters. Now the INPUT statement will not
stop the program if you just press RETURN, and you can
test for this by saying:

100 IF A$ = CHR$(160) THEN ...

Once again there is a sneaky way of doing this, which was
pointed out to me by Paul Hooper of Liverpool. The INPUT
routine in the interpreter is also used by the INPUT#
slatement, which in effect just changes the input device
from the keyboard to, say, the cassette unit, then calls the

Q
INPUT routine. The INPUT routine uses a zero page % %
location to test if the input is from the keyboard or ‘%/
another device, and in fact this is one of the few zero
page locations which is different between BASIC 2 and -
BASIC 4.

100 POKE 16,1 : REM.POKE 14,1 FOR BASIC 2
110 INPUT “ENTER YOUR NAME ? ;A%

120 IF A$ = “* THEN 110

130 POKE P,0

There are two things to watch out for. Firstly, the INPUT
routine will not now print the question mark after the prompt
string, so if you want one you will have to include it in the
prompt string as above. Secondly, the INPUT routine will not
print a carriage return after the INPUT statement, so you
may have to put in some extra PRINT statements to keep
your screen layouts OK.

Colourful language!

Dear Tommy,

Being the owner of a 40-col. PET who would like colour
output on the screen, but not wanting to purchase a vVIC
and rewrite my software, | wonder if you could help with the
following questions:

1. Will any of the chips from the VIC (e.g. the character
generator) work in the PET? (Assuming a colour screen has
been used to replace the present one).
2. If not, will those in the VIC 40 (which is apparently more
compatible with the PET than the VIC 20) be useable? | am
not interested in the graphics at the moment, just normal
text output.
3. As | already use the user port, is there any way fo use the
VIC's lightpen, paddle and joystick on my PET?

R.C. Pickup

| am surprised that nobody has written before about this.
Unfortunately, there is not much joy for you. The VIC video
system is built around the Video Interface Chip which gave
it its name. The only way to use any of the VIC circuitry in a
PET is to go the whole hog, rip out all the PET video circuitry
and replace it with the VIC system, rewrite the ROMs
accordingly, and rewrite all your programs to use your new
22 column screen! In short, as | said — no hope.

Similarly, the VIC lightpen and paddles use the VIC
chip, and cannot be used on the PET. The only chance you
may have is with some joysticks, which use four digital
switches instead of having two analogue potentiometers
mounted at right angles. These could be connected to the
user port and tested for by a PEEK statement.

On the other hand, were you to purchase the VIC — or
the new Commodore 64 — | think you would find it
surprisingly easy to rewrite and run all your PET programs.

Stacks of memory

Dear Tommy,

My CBM 8032 is giving me an "OUT OF MEMORY"
message after a dozen or so passes through a record
keeping program, with files on disk, that | have written
myself.

My Toolkit shows me that the error is occurring in a
FOR-NEXT loop and the manual tells me that since FRE(0)
shows plenty of memory available, this is probably because
the stack is full.

I have little or no understanding of the stack, so what
can | do about it please?

P. Blake >
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TOMMY'S TIPS

The stack is the area of memory BASIC uses, amongst other
things, to store FOR-loop and GOSUB information. It is only
256 bytes long, so it is not too difficult to fill it up if you are
not careful. The usual problem, however, is a bug in the
program rather than a program being too big or
complicated. The most likely cause is a GOSUB without a
RETURN, which means that each time you call the
subroutine, you use up extra stack space which is never
freed by a corresponding RETURN. Check all your
subroutines to make sure that there are no possible exits by
a GOTO rather than a RETURN; especially error and
exception handling exits. It is good practice only to have
one RETURN at the end of the subroutine, and if you want to
leave the subroutine halfway down, so to speak, GOTO the
one and only RETURN. The other possibility is that you have
simply got too many active FOR-loops. Are you ever just
jumping out of a FOR-loop without finishing it off? This is the
only safe way to leave a FOR-loop:

100 FOR =1 TO 100

110 IF A(l) < 0 THEN |=100 : REM SEARCH FOR
NEGATIVE ELEMENT

120 NEXT

Finding these bugs can be a great problem once a program
is written: it is far better to get into good habits from the
start.

Long playing record

Dear Tommy,

Some time ago | got hold of a secondhand Apple Il with
various extras, and set to to teach myself how to use it. |

46

recently got as far as using random disk files, and | must
admit | got into a pretty mess at first. | think | have got the
mechanics sorted out but | cannot understand how the dala
is actually held on the disk, and what happens if the string
written to the disk is nat the correct length? Why do you
have to specify the record length in the OPEN command?
Cannot the DOS get it from the string you write to the disk?
Also, what is the use of the B pasameter when selecting a
record number?

W.FP. Johnstone

it will help if you think of the file, not as it is recorded on the
disk, but as a straight line:

Dear Mr Newsagent,
Please place a regular
monthly order for Micro-
Computer Printout start-
ing with the next issue.
My name is
and I live at

PRI A B R A B R R -

Thank you.
Yours sincerely,

Note to Newsagents: Microcomputer
Printout is available from your regular
wholesaler. In case of difficulty contact
COMAG Distributors, Tavistock
Road, West Drayton, Middx.

Tel: West Drayton 44055.

START Figure 1
OF
FILE
BYTE
RECORD # 1 | RECORD # 2 | RECORD # 3 | RECORD # 4
1 21 41 61 B1

Record length = 20 bytes

DOS calculates that the record stars at byte 20%(n-1)+1

If you now tell the DOS to write to record number 3, it has to
find out where the record is, and it can only do this if it
knows the record length. Some operating systems hold the
record length in the disk directory, but with the Apple
system you have to give the length each time you open the
file. Having found the record position (and the byte within
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MICROEIS

CAN DOUBLE THE CAPACITY OF YOUR

c: commodore

COMPUTER

This new chip adds 22 Business Oriented commands to

8000 series machines.

in exactly the same way as those you are familiar

with and at the same speed.

SORT 1000 records in half a minute

PACK & UNPACK datz to increase disk capacity

ENTER & validate data in screen 'windows'
FLASH selécted screen messages

PAD a field with any character

KEYED random access commands

And many more. ..

Send 44 pounds for this amazing chip to -

MICROCOMP

HOMES COTTAGE REEDS LANE LISS HANTS

** Telephone 073 082 2512 **
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Probably the fastest microcomputer
In the universe

the JUPITER ACE only £89.95

Key Features

Revolutionary microcomputer Ian_qua.ge FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating paint arithmetic.

Fast cassette interface.

Upper and lower case ascii character set

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called ‘FORTH'.
Some computer languages are easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
Newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games,

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
¢an bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards, After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace,

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 V.A.T.

[Technical Specification

Hardware
Processor/Memory

Z80A running at 3.25 MHz.
BK bytes ROM 3K bytes RAM.

Software, FORTH
Data Structures
Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.
Control Stuctures
IF-THEN-ELSE, DO-LDOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Input
40 moving-key keyboard with
auto-repeat on every key.

Output

Memory-mapped 32 x 24
character display with high
resolution user graphics. Qutput

to drive normal UHF TV set on Operators

channel 36. Mathematical +, —, X <.
Logical AND, OR, NOT,

Sound XOR.

Provided by internal
loudspeaker.

Comparison <, >, =,
Program Editing

FORTH words may be listed,
edited and redefined. Comments |
are preserved when words are
compiled.

Cassette
Load Save & Verify at
1500 baud, separate data

\_SID!HQE!.
Order Form &

| 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
| Please send me:—

OJ. JUPITER ACE MICROCOMPUTER(S) @ £89.95.
Name. Mr/Mrs/Miss

MicreComputer Printout September 1982 a7




Under growing pressure
from unions, computer
manufacturers are now
placing as much
emphasis on the exterior
design as the workings.
James Woudhuysen,
former editor of DESIGN
magazine, explains what
‘ergonomics’ is all about,
and how to spot a well
designed micro.

One of the very few growth sectors of the
international publishing industry these past
few years has been that which covers the
ergonomics of computer terminals. Even
back in 1980, Colin Mackay, senior
psychologist at the Employment Medical
Advisory Service of the Government's
Health and Safety Executive, could write a
12-page booklet entitled "Human factors
aspects of visual display unit operation g
(HMSO, £1.50) and include no less than 57
different references on the subject. Parallel
with the rise of scientific interest in computer
ergonomics has come the rise of commercial
attention to the issue. More and more,
computer manufacturers have stressed the
‘user friendliness’ of their machines.

Things have got so sophisticated in the
L-rnainframe sector that manufacturers such

" as Olivetti, Philips, Nixdorf, DataSaab and

Siemens now put out special ergonomics
manuals with their machines. But what
about the ergonomics of microcomputers?

Of course, the question every
microcomputer user would like answered is
simply: ‘what constitutes good ergonomic
design on a micro?' But if you ever get a
snap reply to this, you can be sure you're
talking to a marketing man, not an
ergonomist. An ergonomist will tell you that
the question is a very complex one, that it all
depends, and so on. And, frustratingly
enough, he'll be right

Good ergonomics’ on any computer Is
first of all about what you want to do with it —
something that varies a lot from user 1o user
True, there are some ground rules on
keyboard and VDU design; and there are
also some suppliers who can be considered
as ergonomic leaders, not only in
mainframes, but in micros too.

But before going into these aspects of the
problem, a quick look at what ergonomics is
and how computer ergonomics first
grabbed the limelight.

Ergonomics means a lot

Roughly translated from the ancient Greek,
ergonomics means 'legislation for work’. As
a discipline, it was born in the Second World
War when new weapons technology, the
need to use (and train quickly) conscripts,
long hours of anxiety and boredom and
shart bursts of intense concentration, all
conspired to make research into
‘occupational stress' essential. Britain has
always been good at it (the National Coal
Board's ergonomics department is one of
the largest in the world); the Soviet Union
takes it very seriously (Soviet tank interiors
are reputed to be ergonomic masterpieces,

and the number two in Soviet design is an
ergonomist of international standing); and
America has a flourishing academic and
corporate culture in what it calls "human
factors’

Which brings us to an important point
According to Dr. lvan Brown, of the Medical
Research Council's Applied Psychology
Unit, Cambridge, ergonomics (the British
term) used to be more about anatomy and
anthropometry, while human factors (the
American term) used mostly to be about
applied psychology. Now, however, the two
terms are roughly synonymous: both
ergonomists and human factors experts
acknowledge that, as far as human
behaviour is concerned, mental and
physical processes are indivisible, if only
because modern technology has become
s0 taxing to work with.

In this article we shall, purely for reasons
of space, deal with broadly physical
problems — we'll leave the more cerebral
ones to another issue, But the ‘broadly’ in
the past sentence is there for a purpose
Keyboard layout, layout on screen, colours
on screen, etc. are all matters which directly
overlap both hardware and software
domains. The designers of Xerox's 8010
Star Information System office personal
computer, for example, have gone on
record as saying that they had to do 30
man-years of research into ‘where the user's
head was at' before beginning hardware
development. So don't imagine that
programming methodology doesn't have
anything to do with musclepower, because
it does

The unions started it
Where, however, do all today’s obsessions

48
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with computer ergonomics spring from?
Well, from the reactions of users — unionised
users.

Back in the mid-seventies, Scandinavian
and West German trade unions became the
first to wring concessions out of the
employers on computer installations, and
today Denmark, Sweden, Norway and West
Germany are the countries in which
legislation on terminal design is most
advanced (it is a statutory requirement in
West Germany, for instance, that keyboards
be equipped with pads for operators to rest
their hands on). The reasons for this state of
affairs are simple enough: the four countries
were amongst the first to invest in
computerised offices, and they were and
remain countries in which union participation
inthe planning of new investment is
particularly well-established — in contrast to
France or the USA, where looser industrial
relations environments obtain. However, the
reasons the unions made a fuss about
ergonomics were far from simple

In Denmark and Sweden strikes took
place over the ability of sophisticated
terminals to monitor worker performance
(counting the number of keystrokes made
an hour was one of the favourite technigues
for doing this). That was enough to warn
managers of all nations off crude, ‘if you
don'tlike it, lump it' approaches to the
introduction of new technology; so other
issuas lended to become mare prominent
instead. These were, roughly in order of
discovery: radiation hazards; visual fatigue,
epilepsy, and overall workplace design. In
other words, ‘good ergonomics' tended to
become a more and more subtle business
as the unions became more and more
experienced in dealing with the gadgets

their members were being asked to work
with.

Ergonomics is not, therefare, a whally
technical, ‘'objective’ thing — it's social, too,
and because society changes, it changes
Today VDUs have been given a clean bill of
health as far as X-ray, radio frequency,
microwave and ultraviolet emissions are
concerned, but unions are still agitating
about them. While union membership in the
white collar sector has expanded, the rise in
monetarist attitudes among management
has meant that a big gap has opened up
between white collar union size and white
collar union influence. In 1982, white collar
unions see in computer ergonomics a
relatively ‘soft’ means of getting consulted
and thus recognised by management.

The International Federation of
Commercial, Clerical and Technical
Employees (FIET) published Ergonomic
problems with visual display units in the
banking and insurance industries in 1976.
Within three years, chapters on computer
ergonomics appeared in APEX's Office
technology: the trade union response, the
NUJ's Journalists and the new technology,
NALGO Action Group's New technology
and the Socialist Warkers Party's /s a
machine after your job? The interesting
thing about these pamphlets was that,
whether moderate or militant in tone, they:

* said roughly the same thing about
computer ergonomics, mainly because
they used the same ‘establishment’
sources on the subject

* overestimated the extent to which
computers would be introduced into
British offices, given widespread
financial stringency

* conversely, underestimated the extent

The illustrations on this page are
reproduced from a booklet entitled
‘Ergonomics at Olivetti’ with the kind
permission of Olivetti.

Ergonomics on micros

to which those few companies which
could afford to introduce computers in a
big way would be prepared to spend
maoney on ones guaranteed to go down
well with staff
* underestimated the speed with which
computer-makers would adjust to the
market requirement for ‘good
ergonomics’.
In fact what has happened is that, as
a consequence of union pressure, the
eighties have seen most of the major
(physical) ergonomics problems directly
associated with mainframe terminals solved
Today, computer ergonomists are more
interested in the interacation of terminals
with their surroundings than with keyboard
or VDU construction. George Sowden,
British-born senior office products designer
at Olivetti, Milan, sums up: 'Just as the first
motor cars looked like horseless carriages,

. 50 terminals started off looking like

typewriters-and-screens. But once the
technology had matured a bit and people
had realised that because no one operator
position is best, flexibility is all — then brains,
keyboard and screen went their separate
ways. After that, black net filters came in as
a way of minimising extraneous reflection
("glare”) on screen, and manufacturers
started to crank refresh rates up to fifty hertz
or more to avoid bringing on epileptic fits
There are still “intrinsic” problems with
terminals: very black, glareproof screens
tend to make characters look like torches in
the night and new, high definition technology
is only just coming on stream. But most
major manufacturers have got it right ...
Olivetti recently supplied Abbey National
with computers to the tune of twelve to
fifteen million pounds, and it obviously had

»
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Different strokes for different
folks

It you're a teacher buying micros for your
class, the three separate units (computer,
keyboard and VDU) that some micros come
as, could mean three times as many
accidents or ripoffs at school. You'll need to
ensure that the manual that goes with your
micro is big enough not to get lost easily,
and that it will withstand rough treatment
{ruggedness is vital on all scheol
equipment)

If the keyboard on your micro is going o
be used by secretaries or journalists they
may find its differences irritating in
comparison with the boards they're
accustomed to. If, on the other hand, you're
going to spend most of your time playing
garmes or juggling numbers on your micro,
the precise alphanumeric layout on it isn't
going to bother you too much. If you're
bilingual and into words, you might want to

to be able to promise the client that its machine wouldn’t
prompt union resistance. The real ergonomics frontier these
days is the environment’

Fine. The snag is, though, that while unions may have
forced mainframe terminal manufacturers to sharpen up, most
microcomputer users are not unionised. So if you want to buy
a micro with ‘good ergonomics’, you've got guite a job on your
hands. More fundamentally, tasks at a micro often differ from
those at a mainframe terminal. Before you go any further, then,
you should establish just exactly who this micro you want is
destined for ’

hunt around for a model which can switch
the characters activated by its keys from
one language to another.

If you've got kids, you might want to lash
out on NECs PC-8001, which can turn a
whole QWERTY board into an ABCDE one
If you're after a compact desktop or pocket
machine, you'd do well to remember that the
size of its keyboard will make repeated use
a hassle unless your hands are particularly
delicate; and you'd do well to remember,
too, that the cramming of lots of functions on
to each key has its disadvantages (unless
the manufacturer has arranged for you to be
told what ‘mode’ you're in very carefully
preferably by giving your cursor different
shapes, you'll find yourself making
mistakes). And if you're buying a micro for
somebody as a present and you feel
generous enough to pay for colour
graphics, check that somebody isn’t colour
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S

blind: getting on for one man in ten has the environmental context for your machine
defective colour vision. requires either DIY skills and a healthy bank
Get the picture? A lot depends on you, balance (if you're computing at home), or a

Take VDUs. Is the VDU you want going to fair amount of clout with your office service

& be used in a factory, by any chance? If it is, manager (if you're computing at work). The
make sure it doesn't pull in cooling air over recommendations below apply to mainframe

0 its screen and so make viewing a dirty terminals under heavy operator load:

' business. Is it going to be used in American  because working with micros isn't generally
banks (which are very brightly lit) or in as arduous as this, you'll be doing very well
Scandinavia winters (in which the sun barely i you manage to fulfill half of them

rises above the horizon)? Alternatively, take
pointing devices. If you must point, you!'ll Lighting: illumination levels of 400 lux are

] find that cursor step keys are too slow and about right. Much lower than this makes for
that they don't work with graphics; but if you
want to point on board your racing yacht
you might find a light pen a bit hard to

(:] handle. Your best bet is probably a ‘mouse’,
a sensor-based device you roll around on
your desk to tell your cursor whereto go. It's =
handy and soon becomes an extension of
your arm, though few companies offer such

) a device.

The best way to set about buying your
micro is to think about what you're going to
use it for. And when you try one out, follow
the kind of routines you'd be using if you
bought it — don't follow demonstration
programs. Needless to say, your most
successful gambit is likely to be finding a
friend who has exactly the same
preoccupations as you and who has already
got a micro that works like a dream

Clarifying your context
Sorting out who you are and what you want
to do anly requires intelligence. Sorting out

high contrast on-screen but an atmasphere
which is depressing and for source
documents that are unreadable; much
higher and you'll get glare

Glare: shield overhead lights with grills,
make sure they run parallel to your line of
sight and put them forward and about a
metre either side of you. Avoid the
combination of dull background and bright
spots on source documents. Line the side of

h your VDU up parallel to your windows and
| put a screen behind you. Go for matt-

i | finished, grey fumiture, and buy yourselt

ol some roller blinds, or, better, those trendy

the looking curtains that come in the form of

€ separate, buff-coloured strips of fabric

ly strung out in lines. Set contrasts between
screen, documents and background in the

on ration 1:3:10.

be

All the machines featured here have
been noted for good design in the
press. Left hand page from top:
Compass Grid, Corvus Concept,
Hewlett Packard 125. This page: DEC

T Rainbow, Olivetti M20.
I ; »
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Model
Commodore 64
Commaodore ||

Rainbow

Compass computer

HF 125

IBM Personal
Computer

PC-8001

Nexos 2200 word
processor

M20

ACT Sirus 1

Series 6000

Manufacturer
Commodare

Convergent Technologies

Digital Equipment

Grid Systems

Hewlett Packard

IBM

NEC

MNexos
Olivetti
Sirius

Racal

Designers

in-house

Porsche, Zell-am-See, West Germany

ID Two, Palo Alto, Califarnia,
consultants: Mike Sanders et al,

In-house team

ID Two, Palo Alto, California

Milan

8010 Star Information
System

Humidity, room temperature, noise:
install air conditioning if you can afford it,
but don't let it make the room draughty.
Don't let the room get hot and dry —
especially if you wear contact lenses.
Soundproof or, if possible, remove any
peripheral equipment (especially if it gives
out more than 65dB). Put carpets, curtains,
makeshift baffles (bookshelves, cupboards)
and above all three-dimensicnal ceiling
coverings everywhere to absorb noise: this
is particularly necessary in open-plan
offices.

Posture, work organisation, etc:
invest in a good office chair. This is
essential. There is a survey of some of the
models on the market in the April 1981 issue
of Design magazine. The angle and height
of both seat and backrest should be
adjustable, especially if more than one
person is going to have use of them (which
is why guick-action, gas-operated chairs
make a lot of sense). Seat height should be
about 40cm or more; the backrest should be
50cm long and angled back a good 20°
from the vertical. Adjustable desks
{including electrically adjustable ones, such
as those recently brought out by ITT) are
available: try to get a thin one 70cm high, or
17cm above your knees when they and your
hands are in a harizontal position (which is
the position they should be in). If you're
small, you may need a footrest.

Learn to touchtype, put a good 50cm
between your eyes and the screen, make
sure that the screen is set at right angles to

Xerox

your line of sight, and place it 20° below the
harizontal. Buy an adjustable document-
holder that holds sheets 5cm above the
worktop: place it next to the screen at an
angle of 20° to the vertical, or, if you find
you're changing documents frequently, site
it between keyboard and screen, to one
side, and at an angle of 65° to the vertical.

Maximise desk storage space and keep
wiring out of the way. Put both VDU and
documents within a 35° arc around your line
of vision. If you're doing a lot of keying using
10 fingers, place your keyboard parallel to
and 7cm from the edge of your desk, If
you're flipping through documents and
entering a lot of figures, put your documents
at a slight incline to the desk, shift the
keyboard to the right (presuming you're
right-handed) and use your hands
independently. If you're doing a little keying
and a fair bit of writing at the same time,
keep your documents flat, use both hands
independently and splay both documents
and keyboard 17cm away from the edge of
the desk. Make sure your clear working area
is at least 60cm wide and 90cm deep.

Personal tips: take frequent rests: they
can be of short duration, but take them
before you get tired, not after. See an
optician — perferably one who knows about
VDUs, and, if possible, one who's prepared
to come and inspect your set-up. Remember
that reading glasses aren't suitable for the
half-metre distances you'll be working at.
Try to work from high contrast, high
readability, high legibility documents.
Decorate your room with soft, dark colours,

In-house team

In-house team

In-house team

Satherley Associates, London

Ettore Sottsass, Tony Maccia-Cassi,

Peter Senhal et al, in-house
Crisp & Wilson, London
David Canfield Smith, Charles Irby,

Ralph Kimball, Ball Verplank, Eric
Harslem (in-house team)

unless you're doing a lot of repetitive work,
in which case soft, cold colours and a few
dashes of brightness are best. Try not to
drink too much, and lay off the fags, valium,
elc. too.

The right kind of micro

Mow for the moment we've all been waiting
for — the ergonomics of the micro itself.
Once again the recommendations here
apply to mainframe terminals in the first
instance and micras only in the second.

Keyboards: they should be detachable,
with thin, flexible cables of reasonable
length (keyboards that work via infra red
remote control do exist). They should have
some facility for attaching strips of paper or
card with function identification on them.
They should be easy to move about
intentionally and hard to move unintentionally
(footpads are useful here); have their home
keys 3cm above the desk; and be inclined
to the harizontal by an angle of about 10°.
Like everything else on the terminal, their
surrounds and their keys should be matt-
finished in grey. Key rows should either be
stepped or sculptured so that the upward
curvature of the board follows the radius of
your fingers. For number-crunching
applications they should be supplemented
by a numeric keyset. There should be some
acoustic feedback to let you know when
you're stroking, and tactile feedback should
be arranged so that the pressure and
depression needed to make an input are
greater than those needed to release a key.
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conclusion only as far as micros go. If the
histary of trade union pressure on mainframe
buyers and mainframe buyer pressure on
mainframe manufacturers is anything to go
by, the days of poorly designed micros are
numbered. All that's needed is for micro
users to become as demanding about
ergonomics as they are about software
Home micro users won't even need to band
together in unions to force the pace of
ergonomics development: Maggie’s magic

The VDU and the display itself: you
should be able 1o tilt and swivel the VDU at
will, and you should be able to vary its
height by at least 10cm. Phosphor
persistence should be high to minimise
ficker. Screens can be any colour, though
most people prefer yellow phosphor and
amber filters. Refresh rate should be
constant and as high as 80hz if possible.
Bit-mapped displays — in which avery dot
can be individually turned on and off by
memory — are the best way to improve
definition (the alternative, interlacing scan,
lines, decreases refresh rates), and are
essential for the reproduction of multiple
fonts and for variable line spacing.

Glare is best reduced by black net filters l“ I N I H”l“ Iu
at ilumination levels of more than 500 lux, or
by a roughened CRT at levels below this. v T L v
Character luminance should be adjustable, . :
but range around 150 nits; screen luminance
should be a good 10 nits.

The ergonomic leaders
So who are the micro manufacturers whose
machines begin to measure up to the
specification listed above? Peter Senhal,
Iy Vice-President and co-founder of Sirius
Systemns Technology, Santa Cruz, California:
The recent arrival of third generation, 16-bit
micros from companies like Sirius, Digital,
Olivetti and IBM has been accompanied by
anew emphasis on the needs of the
continuous users, whether he be fanatical
home hobbyist or normal, ground-down
office worker. | admire the ergonomics on all
those firms' machines. But if you go to
second generation, B-bit micros such as
those made by Apple, Atari, Texas, NCC, the firms that make them and the design market forces will see to it that manufacture
Toshiba or Hitachi, you're really talking tearns that put them together: nvestment in good ergonomics is rewarded
about toys.’ directly — by sales in the shops

In other words, the most ergonomically Conclusion Even lightly-used 8-bit machines could be
satisfactory micros are those which are Early on in this article | pointed out that upgraded considerably at little extra cost
Y- most up-market (surprise, surprise). Here's ergonomics is a social thing. That fact It's time micro users started voting on
a list of some of the front running models, suggests one conclusion and one ergonomics — voting with their feet m

-

f
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dae word processing system
Yoursecretary.

Daft, isn't it?
You ask your bright, competent, well-
 paid secretary to type a letter or a report
: for you.

And then what? You get her to type
it again. And again. Possibly again.

Perhaps you've had second thoughts.

Added a paragraph here. Changed

a sentence there. Or maybe the same
document has to be personalised for
umpteen different people.

All this is mind-numbingly boring
for your secretary, and an utter waste
of time and money.

But now you can set her free.

A Commodore word processing
system will transform her life and your
business.

By taking over those repetitive,
lengthy, mechanical operations of
typing, retyping and all that goes with
them, a Commodore word processing
system will release your secretary
and other members of your staff to
take on new work. To assume new
responsibilities.
To help'make
your business
more efficient.

The system
produces letters
and reports, word perfect, faster
than you'd have thought possible, and
provides excellent facilities for text
editing and document storage.

For solicitors, insurance companies,
and anyone who has to produce standard
documents, Commodore word pro-
cessing systems are invaluable. Tedious
typing is a thing of the past — even if
an entire report has to be revised. (Small
wonder that many authors would be
virtually lost without them.)

Mail-shot letters can be personalised
with little more than the touch of
a key. Reports to directors run off with
ease and complete accuracy.

And amazingly a complete
Commodore word processing system
only costs around £3,000.

Our computers, peripherals and
comprehensive range of software, backed
by our countrywide network of expert
dealers, have earned us a high reputation
among the many people who have
looked to us for advice.

We think you'll be impressed, too.
Ask your secretary to call us, or drop us
a line.

If she’s not too tied up, that is.

CK commodore
Changing business for the better.

For more information, and the
address of your nearest Commodore dealer,
contact: The Commodore Information Centre,
675 Ajax Avenue, Slough, Berks SL14BG.
Telephone: Slough (0753) 79292.

NAME [MR/MRS/MISS)
ADDRESS

TELEPHONE

4O0MCP9/82
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If you open the lid of your computer,
you will see a large number (or
possibly not a large number if it is
made by Uncle Clive), of black objects
known variously as ICs, chips or
beetles. We have already looked at
some of the smaller ones, which are
called gates, but in this article Chris
Preston investigates some of the
larger devices which go to make up a
computer.

One way to think of these chips is a labour-saving devices
for programmers! They perform a lot of functions which can
be done in software, but of course they work a lot faster than
any program

Before we do look at chips in detail, it will be interesting
to see how these devices are actually made. We can start
by looking at the simplest semiconductor device: the diode
The diode is a component which conducts electricity inone
direction only. If we take a piece of extremely pure silicon
and add a certain type of impurity, we get what is known as
p-type silicon. Adding a different kind of impurity gives us n-
type. Put the two together and we get a pn junction, forming
a pn junction diode:

n

=
NF—
0%

Figure 1

By sandwiching a piece of p-type silicon between two
pieces of n-type, we get an npn transistor
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Figure 2

Transistors and diodes can be connected together to
form any of the ‘gates’ we have previously talked about.

In practice though, the components are not made by
joining different pieces of silicon together, but instead by a
process called diffusion, where we start off with a single
piece of silicon and build up a pattern of impurities which
produce the circuit we want. By varying the pattern we can
build up a circuit — in just the same way as would be
possible using discrete components soldered together with
pieces of wire. We can in fact produce almost all the
components used in the electronics industry, but some are
easier to produce than others.

How do we contral which impurities go where? Well, the
process used is very similar to that used by an engraver. He
covers his piece of metal with a substance called a resist,
which is not affected by the acid he is using. He then draws
a picture by scraping away the resist to expose the metal
underneath, which is then attacked when the engraver
immerses the plate in the acid.

When an integrated circuit is manufactured, the
surface of the silicon is covered with a "photoresist”, which
Is sensitive to light just like a photographic emulsion. The
manufacturer then exposes the resist to a light shining
through a “mask”, which is a negative of the pattern he
wants on the silicon. The parts of the photoresist which have
been exposed to the light are chemically altered and can
then be removed with a solvent, which reveals the silicon
underneath. The whole piece of silicon is then exposed to
the impurity required, which diffuses into the exposed areas
on the chip. By repeating this with different masks and
different impurities the manufacturer can built up the circuit
he wants.

There are, in fact, many other ways of introducing the
required impurities, and other processes involved in the
manufacture, such as connecting wires between the chip
and the outside world, but you will have to make do with that
for now if we are ever going to get round to looking at some
real chips.

YORKS

Communications Chips

Back in the bad old days, if you wanted to get two
computers to talk to each other, you had to build an
interface, which could be a box the size of a present-day
microcomputer. The introduction of large-scale integrated
circuits has meant that the entire interface is now built on a
24-pin chip which can be tucked away inside the computer
This means that most microcomputers either have comms
facilities as standard or as a fairly cheap add-on.

The most common standard for communications at the
moment is RS232, although there is a good deal of variation
even here. A new standard has just been announced, the
RS423 which offers great advantages over RS232, such as
increased speed, increased distance between stations, and
better noise immunity. Already one microcomputer, the
BBC micro, has an R5423 interface and it looks certain to
be very popular in industrial applications where electrical
noise from machinery is a problem.

Because RS423 is not yet terribly common, we will only
look at the RS232 standards here. Two typical chips are the
6850 (Asynchronous Communications Interface Adaptor or
ACIA) and 6852 (Synchronous Serial Data Adaptor or
SSDA) from Motorola, although just about every major chip
manufacturer produces a communications chip of some
sort.

The job of the comms chip is to convert bytes of
(parallel) data from the computer inta a string of (serial) bits
which can be sent down a wire to a peripheral or another
computer, and to receive serial data from the other station
and convert the data back into parallel form for the
computer. The simplest form of R5232 interface is called a
3-wire interface, because it consists of just 3 wires. Two
wires carry the data, one for transmitted data and the other
for received data, while the third is just a common, or earth
line.

Transmit Data Receive Data

4

-

Receive Data Transmit Data

Ground Ground

Figure 3

The problem with the simple 3-wire system is that the re-
ceiver may not be ready to receive, If it is a printer it may be
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out of paper, for example, or if a computer, it may be busy
doing something else. Similarly, the transmitter may not have
any data to send, which means that the receiver may waste a
lot of time waiting for a message which will never arrive. To
get round these problems a normal RS232 system has addi-
tional lines, called handshaking or control lines, which in ef-
fect say, “Yes | am ready to receive”, or "No, | do not have any

data for you".

Transmit Data = Receive Data
Receive Data —— Transmit Data
Ground Ground
Ready to send Clear to receive
Clear to receive T Ready to send
Ready to receive - Clear to send
Clear to send + Ready to receive
Figure 4

All these lines go into the communications chip onthe in-
terface side of the system. From the processsor side, the chip
will look like a number of registers. There will be one or more
control registers, a status register, a transmit register and a
receive register. Let us follow the steps a computer has to go
through to send a message to say, a printer. Firstly, it has to
set up the chip according to the protocol expected by the
printer. For example, different devices communicate at diffe-
rent speeds (baud rate) and have slightly different formats.
The processor then has to tell the chip to raise the signal line
which says “I have datato send”. In the status register, one of
the bits will correspond to the line from the printer saying
whether it is'ready to receive or not. The computer should test
this bit to make sure that the printer is ready. There is another
bit (transmitter ready) in the status register which tells the
computer when the chip is ready for another byte of data. As
far as the computer is concerned, the chip takes quite a long
time (say 1-30ms) to send a character, the computer, which
can send a character every 5 or 10 microseconds, has to
spend a lot of time waiting around for the chip to finish send-
ing the previous byte.

In addition to all this, the comms chip can also be prog-
rammed to do a certain amount of error checking, using a
system called “parity”. If we take a byte of 8 bits, and count up
how many “ones” there are, we will get either an odd or an
even number, and so we say that the byte has either odd or
even parity accordingly. If we are using a parity checking
system, we will add*an extra bit, making 9 in all, so that the
group as.a whole always has the same parity. The receiver
checks the parity on each group of nine bits it received, and if
it finds that the parity of the gtoup is wrong, then one of the
bits in the group must have been corrupted during transmis-
sion. There is a bit in the status register to tell the receiving
computer that a parity error has occurred. Of course, if two
bits are wrong, then the parity will be right again, but you can-
not expect perfection from such a simple system, and two-bit
errors are much rarer than one-bit errors.

So we can see that the communications chip has a lot of
work to do: converting data between serial and parallel
forms: controlling data flow by means of handshaking lines;
passing status information to the controlling computer and
checking for errors.

Parallel 1/O chips

Now we move from serial to parallel I/0. As with the previous
section, there are a large number of chips to handle these
functions. Probably the most common are the Motorola 6820
(Peripheral Interface Adaptor or PIA) and its equivalent, the
MOS Technology 6520, and the 6522 Versatile Interface
Adaptor, VIA.

There are almost as many uses for parallel I/O chips as
there are functions in a computer. Internally, they are used for
controlling lights, reading keyboards, turning on cassette
motors, even sending data to and from the cassette itself. Ex-
ternally, the Centranics standard parallel printer port is often
controlled by a PIA or VIA as is the User Port on the Ca-mmo-
dore range of computers.

Starting with the PIA, which is somewhat simpler, we find
that the chip has 16 I/O lines, each of which can either be an
input or an output. This gives added flexibility compared with
the alder Intel 8255, where the lines can only be programmed
as inputs or outputs in groups of eight or four. If we want to
use a VIA to control a piece of hardware which has seven in-
puts and nine outputs, we could program seven bits of port A
as input, with the last bit together with the whole of port B set
to output. This is done by writing values into two registers cal-
led Data Direction Registers.

PIA Peripheral
P
o
DDRA [11111110] g
T -
A
P
o]
R
DDRBE {00000000 b
B
Figure 5

If we read the value in register A, we getones and zeroes
corresponding to the lines of port A. We say that these lines
are level controlled. In addition to the 16 lines in ports A and B
there are four control lines, CA1, CA2, CB1 and CB2. These
inputs are called edge triggered inputs and they work slightly
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differently. If the CB1 input is set up to detect a positive transi-
tion, then the chip will set a bit in the control register B when
the line goes from a O to a 1. However, even if the CB1 input
goes low again, the bit in the control register stays 1 until the
processor specifically clears it. This is useful if the pulse we
are looking for on the CB1 line only lasts for a short time. If we
tried to use a level input, the pulse might go past while the
processor was doing something else so that we missed it
completely. In addition, CB2 and CA2 can also be program-
med as outputs.

AVIA contains all the features we have just described for
the PIA, but with lots of new things as well! It has two 16-bit
timers, which can be used for a wide range of tasks. If we
store a value into timer 1, then the chip will immediately start
to decrement the value, and will signal the processor when it
reaches zefo. Say we want to do something every 1/60th sec-
ond, such as scanning the keyboard on our PET. We set the
timer to the required delay, and every time the timer reaches
zero, the VIA will interrupt the processor which can then scan
the keyboard, update the internal clock, sing "Rule Britannia”
or whatever else we want.

Instead of interrupting the processor, the VIA could give
a signal on one of the output lines. In this way our computer
can give an accurately defined series of pulses to a
peripheral, without tying up the processor at alll We can also
use one of the timers to count the number of pulses coming
into the chip on a certain input, again without wasting any pro-
cessor time.

The VIA also contains a “shift register” which allows the
device to convert data between serial and parallal format. It is
not specifically designed for RS232 use as are the communi-
cations chips we discussed earlier, but it can be used for
serial communications within a computer system.

Video Controllers
One thing every computer with a screen has in one form or
other is a video controller. Itis the job of the video controller to
turn an oddball collection of numbers inside the computer
into a recognisable display on the screen. Video controllers,
which are quite used to going about their business quietly
and out of the public eye, have recently-been very much inthe
spotlight with the introduction of the VIC (Video Interface
Chip) which features prominently in the computer of the same
name.

The most important job of the video controller is actually
forming characters on the screen. A character is displayed
as a pattern of dots in a square or rectangular matrix:

o] O @] L Q o O o

o O ] - o @] Q o]

o] o] [ ] ] ® Q C o

0 o] (o] o] (] o] ) O
Figure 6

Our “typical” computer uses an 8x8 matrix, because that
will make things a little easier later on. If we represent each
light dot by a “1" bit, and each dark dot by a “0" bit, we can
store the representation of the character as a group of 8
bytes. These representations, one for each possible symbal
which can be displayed on the screen, are stored in a ROM
inside the computer called the character generator ROM.
Now we know from our BASIC programming that each
character has a corre$ponding code, which we can find out
using the ASC function, in the range 0 — 255. Say, for in-
stance, we want to display the character "A”, The code for "A”
is 65, and each character occupies 8 bytes, so the represen-
tation to "A" starts 65 x 8 = 520 bytes into the character
generator ROM.

Here is a diagram of the video system of a typical com-
puter:

Sl Only on Colour Computers
I 1
1 l/
|
| Colour '
| RAM |
| | ——0 Video Signal
L toTVor
i ]
Video Monitor
Controller
Video
RAM
Character
Generator
Figure 7

The video controller chip is continually scanning the
video RAM area. It looks at a location, picks up the character
code and uses itto find the 8 byte character representation in
the character generator. It is able to use this to generate the
correct pattern of light and dark dots to feed to the video out-
put signal which eventually produces to picture on the sc-
reen. If the computer has colour facilities, then the video con-
troller also has to pick up colour information from the colour
RAM at the same time as it gets the character code from the
video RAM. All'in all, the video controller is quite a busy little
chip!

There are many other groups of interesting devices, A/D
and D/A converters, speech synthesis chips, modem chips
and so on, but these tend to be specialist devices, which are
really outside the scope of this article. However, as these
chips become more common in the personal computer mar-
ket, we will keep you up to date on what they do and how they
work.
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APPLE HARDWARE
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QUOTES g

“"Michael Orwin's f5 Casserte Two is very

good value. It contains 10 stolid well designed

games which wark, offer plenty of variety and
choice, and are fun.”

from the ZX Software review

in Your Computer, May 82 issue.

“| had your Invaders-React cassette . . .|
was delighted with this first cassette
P. Rubython, London NWIO

"I have been intending to write to you for
some days to say how much | enjoy the games
on ‘Cassette One’ which you supplied me with
aarlier this month.” E. H. London SW4

| previously bought your Cassette One
and consider it to be good value for money!”
Richard Ross-Langley,
Managing Director,
Mine of Information Ltd

MICHAEL ORWIN’'S ZX81 CASSETTES

The best software (by various authors) at lo

CASSETTE 2
Ten games in Basic for 16k ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun Com-
mand

Cassette 2 costs £5.

CASSETTE 1

(eleven 1k programs)

machine code;

React, Invaders, Phantom aliens, Maze of death,
Planet lander, Bouncing letters, Bug splat.
Basic:

IChing, Mastermind, Robots, Basic Hangman
PLUS Large screen versions of Invaders and
Maze of Death, ready for when you get 16k
Cassette 1 costs £3.80

CASSETTE 3
8 programs for 16k ZX81

STARSHIP TROJAN
Repair your Starship before
disaster strikes. Hazards in-
-I--\-_-l--l | clude asphyxiation, radiation,
escaped biological speci
mens and plunging into a Su-
pernova.
STARTREK This version of the well known space
adventure game features variable Klingon mobil-
ity, and graphic photo torpedo tracking.
PRINCESS OF KRAAL
An adventure game
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full of
pointless complicated rules
CUBE Rubik Cube simulator, with lots of func-
tions including ‘Backstep'.
SECRET MESSAGES This message coding prog-
ram is very txlp gexi jf.
MARTIAN CRICKET A simple but addictive game
(tatally unlike Earth cricket) in machine code.
The speed is variable, and its top speed is very
fast
Cassette 3 costs £5.

prices
CASSETTE 4
8 games for 16k
ZX-SCRAMBLE (machine code)

Bomb and shoot your way through the fortified
Caves.

GUNFIGHT
{machine code)

INVADERS
{machine code)

FUNGALOIDS Iimachine code)

GALAXY INVADERS {machine code)
Fleets of swooping and diving alien craft.

SNAKEBITE (machine code)

Eat the snake before it eats you. Variable speed
(very fast at top speed)

LIFE (machine code)

A ZX81 version of the well known game

3D TIC-TAC-TOE (Basic)

Played ona 4> 44 board, this is a game for the
brain. It is very hard to beat the computer at it
7 of the 8 games are in machine code, because
this is much faster than Basic. (Some of these
games were previously available from J. Stead
man).

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)

K4
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ON SCREEN

with the HR-40 and HR-80 High Resolution
‘ Graphics Boards. You'll be able to access

each of 64000 dots in a 320 by 200 matrix on
| your PET’s screen. Utility software included.

£149 + VAT

HIGH RESOLUTION
/ \

ON PAPER

with the EPSONMX80 F/T Type 2 printer. High
resolution graphics plus double-width, con-
densed or emphasised text. Addressable PET
interface and cable included!

£450 + VAT

NOW PUT THEM TOGETHER

MX-SCREENDUMP (£12 + VAT) will print the contents of your high resolution screen
on your MX-80 Type 2 printer.

MX-LIST (£15 + VAT) lists Basic programs to an F/T 2 with all PET graphics and cursor
symbols faithfully reproduced!

SUPERSOFT

8032 + 64k = 8096

First Floor, 10—14 Canning Road, Wealdstone,
Harrow, Middlesex, HA3 7SJ, England

Telephone: 01-861 1166

Phone for details

Great VIC Software

‘{@4 New Programs for your VIC Computer
On Cassette!

ALL PRICES
INCLUDE VAT @ 15%

Qq”q\c’ AND POSTAGE/PACKING
EGGATTACK JOYSTICK
® Adventure ANY 3 ® Cattle Koundup This seemingly innocent electronic game of catch
® Head On FOR ® Artillery Shoot turns gradually into a hurried race of joystick control.
® Target £28.50 ® Micro Maze The player must maneuver a nuclear reactor in order
® Hang In ® Snake Out to catch radioactive eggs as they are dropped from
& Umm . Irepper advancing “monsters” If the player misses three
eggs, the Earth is no longer habitable and their turn of
play is over. 12.95
£ Lunar Lander Home Finance £10.25 Eid
RACED Wean P T Y TUNNEL PATROL JOYSTICK
Breakout Hangman The player is required in this arcade game to
Black Jack Yahtze maneuvre an android through a maze in order to
E;mﬁ Efjfti?-iflzlf\ioon harvest “Energy Crystals’ and score points. As an
‘Alien Raiders Sfmc'rlin‘g Callary obstacle the program randomly throws the android
Bombs Away Caplure - into the fourth dimension where it must battle the
dreaded “"Batwing'’ in order to survive. 12.95

SEND 75p FOR FULL CATALOGUE
(Refundable against purchase)
DEALER ENQUIRIES WELCOME

I enclose a cheque/POfor€............... made payable to

ANGLO AMERICAN or debit my

ANGLO AMERICAN SOFTWARE

138a Stratford Road, Sparkhill T e s E IR S Ao R e SR T R
Birmingham B11 1AG 021-771 2995/2736 i
AR ey e il

1
|
|
|
|
I
1

=B |

ALL PRICES INCLUDE VAT & POSTAGE
24 Hour answering service

|
|
ACCORE CODL IIEREMIE 5+ s s st v ik o Wit A e e s e |
|
|
|
|
on 021-771-2995 for Access orders.




Business
Briefing

If, over the last few months, you have been
reading this magazine as carefully as the
Editor hopes, you must by now have grasped
a reasonable idea as to what microcom-
puters are all about.

No longer should you flush with embar-
rassment when the conversation turns 10 talk
of "VDUs", “ROMs" and "RAMs" No more do -
you ponder why anyone in their right mind
would want to buy a disk that has gone
“floppy”. Nor, for that matter, do you believe
any longer that the “silicon office” is just
another name for the National Coal Board's
headquarters, Indeed, if you have been par-
ticularly diligent, you may have even reached
the conclusion that a microcomputer could
have a valuable role to play as a business
machine in your own office. i

But, whilst buying computer hardware isan
issue that seems to be discussed endlessly,
that is only half the problem. For, unless you
are a budding “mastermind” and can write
your own programs, you are also going to
have to buy sorme software if your system is
going to be of any use.

And this is where the difficulties start, for in
the UK today there are estimated to be over
1,000 different software houses and dealers
selling literally hundreds of different types of
program.

Obviously a microcomputer is not some-
thing that needs to be confined to a corner of
the wages department and only used once a
week when Doris runs off the factory payroll.
On the other hand it is courting disaster 1o go
out and immediately buy every program you
think may be of use, as you will rapdily find
yourself being submerged in a welter of
paperwork as your computer spews out use-
less report after useless report.

There is therefore a real need to strike a
happy medium with the software you use, but
just how do you set about separating the
wood from the trees, or in some cases the
grain from the chaff, when it comes o select-
ing business programs? Naturally any final
decision must always be determined by the
particular needs of each individual company,
but it is possible to detect some general
trends as to the way microcomputer users

select their first software packages, which
could usefully be followed by others.

Given the present state of the UK mic-
rocomputer market, there is still insufficient
data to be able to categorically state which
individual software program seems to sell
better than others. Consequently, for the pur-
poses of convenience, | have ‘grouped to-
gether business software programs into six
basic categories. These are, in alphabetical
order:

_ database management
_financial planning

— general accounting

— professional applications
_ specialist programs, and
— word processing

Before going on, for the benefit of the unin-
itiated, to a more detailed discussion of each
of these categories in turn, | would just point
aut that | do appreciate that this classificia-
tion omits what are probably the most widely
used software programs in offices today. Un-
fortunately, despite the popularity of PAC-
MAN and BREAKOUT and others of that ilk
on computer terminals up and down the
length and breadth of the country, games
packages do not qualify as genuine business
software.

Database Management

Despite its rather awesome sounding name,
a database management software system
(you may also see it referred to as “informa-
tion management’), is in fact a relatively
straightforward concept.

It can probably best be understood if you
think of an electronic library or filing cabinet.
Thus. the software is structured in such a way
that vast amounts of information can be re-
corded and stored away, with each itemn ofin-
formation only needing to be recorded once
This constitutes the database element. To
this is added the management element
whereby the program contains an elaborate
cross-referncing or indexing system. The
end result is the creation of a pool of informa-
tion to which the computer operator has ac-

Which
Appli_cation?

Business Briefing is a new series for
businessmen and professionals who
‘think they need a micro’ butdon't know
what to buy. In the first article Charles
Christian looks at the most popular
applications and how to make up your
‘shopping list'.

cess and can draw upon in any one of a
number of different permutations.

For instance, one company with which lam
familiar is in the business of supplying fresh
produce to some 1500 automatic vending
machines in the Thames Valley and Home
Counties area. On its database the com-
pany's computer records such information
as the locations of all the machines, their dis-
tances from the company's service centre,
the type of produce they sell, their best sel-
ling lines at each site and their relative pro-
fitability.

When it comes to plotting a supply rota for
the machines, management consequently
has a number of options open to them.
Machines could be supplied on a straightfor-
ward geographic basis, which-would proba-
bly be the most obvious. But it would be just
as easy to draw up a rota where the crucial
criterion was the size of the weekly takings, or
aven the number of “Mars Bars" sold each
day.

Admittedly such an application may be
rather too sophisticated for the average first-
time computer user to begin with, but a
database management system can still have
avaluable role to play, even if it is going to be
used for far more modest purposes. For
gxample, many companies, before they have
gol their accounts fully computerised, use it,
supplied with information drawn from their
books and ledgers, to produce management
reports such as listings by age of creditors
and debtors.

Financial planning
Financial planning (sometimes called “finan-
cial modelling”, “what-if programs”, “cash
flow forecasting” and even the “electronic
spreadsheet"), is the generic term used 10
describe the increasing number of programs
coming onto the market on the lines of
VisiCalc and MicroModeller.

Basically financial planning is a computer
tool for calculating the effect changing cer-
tain variables would have on a business’s fu-
ture. Far example, what would happen if the
price of petrol went up to £3 per gallon, VAT
increased by 5% or basic rate tax was cut by

62
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By using financial planning software it is
possible to follow hypothetical changes in
these variables through the whole gamut of
your budgetry process. For instance, an in-
crease in the rate of VAT will mean an in-
crease in the sale price of a product, which
will usually mean a decline in the volume of
sales. This in turn will mean that cash income
falls, stock levels rise, the overdraft grows,
profits fall away, and the directors don't get
their bonuses at Christmas. Armed with this
dismal information you will at least be able to
draw up contingency plans to minimise the
impact of any such changes.

Obviously the effectiveness of such a
program will very much depend upon the ac-
curacy and the quality of the information you
originally feed into the computer to act as the
basis for your assumptions, and for this
reason many computer users tend to employ
financial planning as an adjunct to an estab-
lished computerised accounting system,

General accounting

General or “integrated” accounting systems
are, according to a recent survey, the most
widely available of all software programs cur-
rently for sale on the UK microcomputer mar-
ket. The reason for this being that almost
every business organisation in the country is
a potential purchaser of such a system,

Most accounting systems tend to be mod-
ular in construction, so that they can easily be
adapted to meet the individual needs of dif-
ferent purchasers. The reason for thisis that it
is a complete waste of time having an eldbo-
rate “payroll” program in operation if your
company only employs a handful of staff,
each of whom is paid a monthly salary by
cheque. On the other hand, if your business
has several hundred employees on its books,
all of whom are paid weekly in cash and
whose wages vary greatly depending on the
number of regular and overtime hours they
put in, then some form of automated payroll
facility within the system would be a neces-
sity. Calculations of tax and statutory deduc-
tions and special rates of pay, the completion
of pay-
slips and even the production of cain
aralyses to speed up pay packet prepara-
tion could then all be catered for.

For most businesses, the core on an ac-
counting system will be a "bought” or “purch-
ase’ ledger program operating in conjunc-
tion with a “sales” ledger. These in turn could
usefully be appended by “stock control”
‘order entry” and “invoicing" software so that
cheque issuing, statements, sales analysis,
credit control, VAT, cash flow and account
posing work can all be processed speedily
and with a minimum of effort. As already men-
tioned, it may also be appropriate to add
Payroll work to the list of tasks undertaken by
computer,

Once such a system is in operation most
companies usually take the process one
stage further by drawing it all together under
one general program which can automati-
cally generate trial and nominal balance
sheets and profit and loss accounts, as well
as the other management reports companies
need from time to time.

The beauty of such a system is that the
data needed to generate such reports can
automatically be drawn from the sales and
purchase programs, hence the data only

needs to be entered once. A factor which can
considerably cut down the possibility of er-
rors being made. An additional attraction is
that the data produced by a general account-
ing system is an ideal source of raw material
for database management and financial
planning programs.

Professional applications

Whilst a general accounting system will meet

the computing needs of most commerical *

and industrial concerns, there are still a
number of individuals and businesses in this
country, most notably members of the pro-
fessions, whose work, or the formal regula-
tions of their professional bodies, means that
they are looking for something more from a
computer,

Solicitors, for example, because they
handle very large sums of money belonging
to their clients, are compelled to comply with
The Law Society's very stringent Solicitors
Accounts Rules when they prepare their
books and ledgers. With chartered and cer-
tified accountants, however, their problem is
not so much the requirements of their profes-
sion as the practicalities of their work as, for
example, one of their biggest headaches is
the auditing of accounts for clients based
upon “incomplete records”.

To meet the needs of such people, in re-
cent years a thriving industry has grown up
supplying off-the-peg software programs for
professional applications. Currently one of
the most popular of these is the "time-record-
ing" systemn for the benefit of individuals and
organisations that offer a service to a client
rather than a product to a customer. Users in-
clude accountants, solicitors, architects and
surveyors and a typical system would pro-
duce a record of hours spent and the amount-
of fees earned by different partners carrying
out work for different clients.

Despite the fact that many of the profes-
sional applications cater for a relatively small

section of the community, they tend to be
proportionally more popular than more gen-
eral software programs, precisely because
the people using them are usually more con-
scious that as “time is money”, non-re-
chargeable administrative work should be
kept to a minimum.

Specialist programs
Although most first-time computer users will
find that their software needs can be satisfied
by widely available off-the-peg programs,
there are spme businesses with rather more
specialist needs.

These in turn can effectively be sub-di-
vided into three further categories:-

- users whose needs are catered for by very
specialist software programs, such as “prin-
ters job costing” for example. The drawback
with these, however, is that there may only be
three or four suppliers handling it within the
whole country, which can lead to mainte-
nance and back-up problems:

— users whose needs are not quite met by off-
the-peg programs and who may require
some elements of “tailoring” to make the
software compatible with the way they run
their business. In practice this is a fairly com-
maon requirement:

— users whose needs are literally unique and
who require “bespoke” software to be written
specifically for them. The major difficulty with
this option is that it can be prohibitively ex-
pensive.

Before selecting any of these options you
must weigh up all the cost and inconveni-
ence factors involved most carefully. Indeed,
some businesses find that it is easier in the
long run to adapt their own administrative
systems to run on a general purpose compu-
ter system rather than try to get a software

Making the best use of a micro involves choosing packages
that will keep your micro constantly busy without congestion.
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100 FREE PROGRAMS

OM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 560 2

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 s £199

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 cart ridge and that's all you'll need. Later on you can buy the Basic
Progr ng cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in busi 5
applications, you can buy the Atari BOO + 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 is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send MOW for Silica Shop's catalogue and price list
das u’\.'l!'l as Cﬂl{fll:_i on Our usars CIL|L;'

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES s Shi BUSINESS : n Scram Castle Sieary Adventure .a-n-br-ru- PAOG R ANMMING
. Caleulator Alpha F | States & Capitaly Solitaine AIDS fram Atari
Mugwump Towch Typ=g : in Space Chase Assembler Editar
Mugic Tenms/Motstn = Space Trek C
EMI SOFTWARE . Sultars Palmce den F
,I:,‘u.._s AUTOMATED Al y sh ¥ " Comedy Diskette Tact Trek wizard & Princess
Muc -.sJupl o §IMULATIDN:‘ o A L t sbage 'Dominoes  Dice Poker Teer
Paddies b b & Loar Ans g F Dog Deze Wiz PERIPHERALS
" € Ledger s V nty O 8. i ) Dominatian Wizards Fevengs Centronics
ADVENTURE INT € " A - @ Dhamaeninill Digk Drive
Scott Adams Adv 2 n nl Mgmy . rware Ty Eastarn Frant EMTFHTMN'HE'H E i SAMNTA CRUZ
Ledger e 3 - Jumba Jet Lender alahod & Holy Grl TARI p r Haics of Animation
Snooker & Billiards aphicsSownd TR Business
Submarine Commdr  Jax-0 £ ner Drisplay Livts
Cubes & Tilt _urhn:- ry RAM  Graphics Maching
srmamaent Pool O FTK Meenory FAM  Kids 1 & 2
EDUCATION EDUCATION Hrnor\-‘ = Horizontal Seralling
fram APX p,om ATAR| ENTERTAINMENT Midas Tauch Entertainment Kit  PERSONAL INT Sasrer Memory Map
Algicake FaiE from APK Minataur le Command
& Alien Egg Ol
¥ Aunthill Priaschi 2 Space Invaders
=.,u I.In-l 2 i o ry B Con N Attank Pro Bowding Star Faiders
J Golden Voy i 2041 1 Avalanche Pushover Super Breakout
Angle Worms 5 & G Babel Rabbatz Widea Easl 'y L Scrolling
Daflections 2 . B - Je 2 Biasckjsck Caging Aevers: 11 - 3
Block Buster r Aun nNLINE‘:\'bT(MS Pergoral Fitness Prg  SILICA CLUB
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Which Application

program custom written to meet a more
specific need.

Word processing

Lastly, but by no means least, there is the op-
tion of purchasing word processing (some-
times called "text editing” software. In a nut-
shell, word processing is computer-en-
hanced typewriting.

Instead of typing directly onto paper, a text
is entered onto a word processor and dis-
played on the VDU. Once there it can be
edited, drafts can be printed off for approval
and the text can be stored in the system's
memory. Hours, days or weeks later the text
can be retrieved and further amendments,
deletions, substitutions and re-arrangements
of layout can be made before any number of
top copies can then be run off for distribution.

As such, word processing holds a consid-
erable appeal for business and professional
offices, for instance those of solicitors, where
long and complicated documents, such as
contracts and conveyances may go through
many stages of redrafting or contain many

standard paragraphs.

An even greater potential can be realised
business software programs currently availa-
ble can do. But in what order should a first-
time buyer rank them on his shopping list?

As mentioned earlier, the ultimate deter-
mining factor must be the particular needs of

each individual customer. However, to get

some idea as to what many first-time buyers
are currently doing, | contacted a number of
different software companies and retail deal-
ers around the country to find out what their
experience was

In fact, despite the apparent abundance of
outlets, carrying out the research proved to
be quite a difficult task. Train strikes, annual
holidays and heavy liquid lunches appear to
have taken a heavy toll of the industry. In-
deed, some offices seem to have become
“the haunts of owl and bat”, which is a smart-
alick way of saying no-one bothered to
answer the phone.

The league table

Despite the surfeit of accounting systems on
the market, plus the fact that accounts work is
one function that lends itself very easily to
computerisation, the results of my survey
show that general accounting software does

Word processing is by far the most popular ‘first’ package.

from a word processing system if it is com-
bined with some form of indexed mailing list
facility. A number of estate agents, for exam-
ple, use such systems to selectively mail out
lists of property to prospective purchasers.
Thus those of us who can only afford run-
down slum tenements in Tooting with hot and
cold running cockroaches in each room are
not plagued with estate agents particulars of
luxurious office accommodation in Goring.

Evenif you are unlikely to be able to employ
word processor software in such an elabo-
rate way in your office, it should not automati-
cally be ruled out as a possible option. In-
deed, many business organisations have
found that the investment in word processing
facilities can be justified in terms of efficiency
- no longer any danger of valuable drafts
going missing; job satisfaction — no more
secretaries tearing out their hair as they type
out the same boring standard letters for the
hundredth time; and general convenience;
even if they only have a fairly routine clerical
work load

Purchasing priorities
S0 much for what the basic categories of

not figure very highly on most people’s initial
shopping lists. In fact the outright winner by a
clear margin turns out to be word processing
packages.

The full league table is as follows:

1. Word processing, followed at some dis-
tance by

2. Database management, followed closely
by

3. General accounting, followed closely by
4. Financial planning, followed a long way
behind by

5. Jointly - professional applications and
specialist programs.

The reason for this, perhaps surprising, re-
sult was explained by Steve Johnson, a di-
rector of Johnson Microcomputers, who are
Camberley-based members of the new ICL
Trader Point Scheme. Steve reckons that
word processing and database manage-
ment systems are popular “because itis pos-
sible to achieve almost immediate results
with them.”

This view was also expressed by Peter
Wills of Mercator Computer Systems, a Bris-

tol-based software house. Said Peter, "Most
people can become proficient at word pro-
cessing after only a couple of days training,
but with accounts work, even if the system is
easy to learn, it can still often take months to
get it fully up and running. Businesses nowa-
days tend to use computers for several dif-
ferent applications and recognise that as
they have to start somewhere, it is best with a
relatively simple application like word pro-
cessing that is easy to get going.”

“Buying a computer is like getting mar-
ried”, Peter reckons, “it is best to iron out the
wrinkles before you get hooked.”

This whole phenomenon of starting with a
simple application and then moving onto one
more complex is probably best summed-up
by the words of David Cater, a director of
Computaline. of Ealing, West London, who
handle the Sirius. He believes that one of the
problems many first-time users face is that
they are daunted by the prospect of working
with a computer "but if you let a customer
loose on word processing, he quickly mas-
ters it and thereby overcomes the mystique
of the computer. Once that is done he is in a
better frame of mind to start tackling ac-
counts work and more specialist applica-
fions.”

Key factor

One other point that was brought out during
the course of my researches, most notably by
Peter Hartley, a consultant with Stage One
Computers of Bournemouth and Jim
Thompson of Commodore dealers The
Microcomputer Centre of Sheen, South West
London, was that a key factor in determining
what programs software users select is “what
stimulated thern to come to the dealer in the
first place"

The general concensus seems to be that
about half of all customers have a specific
idea about what they are looking for and have
either read about a particular package in a
magazine, had it recommended to them by a
colleague who has a similar system, or have
responded to an advertising campaign.
Whether the system is appropriate for them
or not many of these customers are intent on
buying one, come what may.

Quite a number of others tend to be people
with a business problem but who have no real
idea how computerisation can help them.
They only know that it can because “this is In-
formation Technology Year and | heard about
it on TV". Unfortunately anyone too vague
about what they want seems to be equally dif-
ficult for some dealers to cater for. As one
software consultant, who prefers to remain
anonyrmous put it rather uncharitably, “these
people are a pain in the arse". Which seems
to be a case of "you just can't win”.

If there is a lesson to be drawn from all this,
amidst the ignorance and prejudice that still
appears to be rife in the UK software market
(memo to Editor - you must try harder), it is
that it is not always necessary to jump in at
the deep end. A large number of first-time
users seem to be successfully familiarising
themselves with computers by starting slowly
with a simple application and only moving on
to more complicated and possibly maore vital
applications, once the basics have been
mastered,
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Terry Hope continues
his “Love At First Byte”
Atari orgy, begun last
month. This time it's a full-

frontal affair

66

Every magazine writer bears a cross —what-
ever he writes may well be out of date by the
time it gets read. It's happened to me this
time, but not nastily.

By narrowing your eyes and looking very
closely, you may possibly have noliced that
I've been extolling Atari's virtues for some
time now. This was based on its qualities
(considerable), facilities (amazing) and price
(reasonable)

It's the last of these that's risen to thump
me, for since my opening article in the "enter
Atari's mysterious world without fear” series,
Atari have dropped their prices with whatcan
credibly be called a crunch.

The Atari 400 is now an astonishing
£199.95 and that's with a full 16K of memory
while the up-market Atari BOO is down to
£409: and Atari disk drives are less than
£300

They're not likely to get lower, and knowing
what's inside and what'll let you do, | can't
even see how they're managing these prices
And as I've been saying for months now, it's
what's inside that makes Atari such a creative
computer

Which brings me neatly to a continuation of
where we got to last month

Display lists continued
You'll remember we built a nice complicated
display list last time, which let's us use a

including
player-missile graphics!

number of different graphics modes all at
gnce on the same screen

In doing that {and our example was un-
necessarily complicated — you'd seldom
want one like it in real-life), we gotwell into the
principles involved

Hopefully you found display lists were
nowhere near as mysterious as youd
thought. You may even have been super-ad
venturous and played around to set up some
different (and simpler!) examples for your
self

You may even have got bored just looking
at blank sections in different modes on the
screen and had a go at putting something in
them

And at that point you may have run into
some difficulty

It's all very well, | hear you muttering, get-
ting the screen divided into fun bars of dif-
ferent graphics modes, but there's not much
point unless we can actually put something
useful there too

Getting stuff on the screen
Well, you'll remember | said you could print or
plot to a screen of mixed modes just so long
as you didn't exceed the normal cursor range
for the mode at which you were aiming

| went on to say you could find the vertical
position by counting the mode lines from the
screen top

The horizontal position you find in the usual
way for the graphics mode you've targeted

by counting from the left after checking how
many horizontal positions you can expect in
that mode

That sounds nice and simple, but quite
often (as you may well have discovered!) the
bit of the screen to which you want to print of
plot just happens to be out of cursor range
It's called Murphy's Law and other less print-
able things

So what's the answer then? Patience, Atari
fans — it's done by calculating screen mem-
ory for the position you want and poking the
information in. And that's what we're going 1o
look at now befare starting in on player-mis
sile graphics

Where on the screen?

The first thing you have to do is work out thie
memory address from the top left-hand sc-
reen cormer

Put another way, this means you have 10
find out where the heck in memory Alari's
planned to stuff whatever goes into the first
screen position.

This will vary according to the d splay list
you've put together but working it out1s very,
very simple.

If we call the memory address SC (for sc-
reen cormer — sophisticated stuff eh?) there
are actually two ways to get the number you
need, but the second is almost always quic-
kest.

I'l give you both though, because you
never know — there might come a time when
you'll want a change!

Here's the first and slightly longer way
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X=PEEK(560)+PEEK(561)*256
SC=PEEK(X+4)+PEEK(X+5)"256

Now here's the one-line method of getting the
same result: '

SC=PEEK(88)+PEEK(89)*256

Whichever method you use, you'll finish up
with SC equal to the memaory address for the
lop left-hand screen corner. Painless so farl

How much from here to there?
The next job is to work out how much memory
will be used between the top left-hand screen
cormer and the place on the screen you'd
quite like to have something appear!

Now this does appear a bit complicated at
first think, because you'll pass through a
number of different graphics modes before
you get to where you want to be. Each of
those modes will use up a different amount of
memaory, won't it?

s this "oh dear” time? Not a bit of it

Again there's nothing to it except you have
to do just a tiny bit of counting. Mot a lot, and
here's how it's done

We'll give a label to the place we want
whatever it is to appear. Let's make it MA (for
memory amount — more sophistication!) be-
cause it'll remind us we're actually calculat
ing the amount of memory before we get to
our target position.

To do this working out you're going to need
the table labelled Figure 1 in last month's
MicroComputer Printout. We've reproduced

it again here, still labelled Figure 1, for new
readers who've joined us. | do suggest
though that you get hold of the first article if
you haven't got it. We'll be assuming from
time to time that you're familiar with what it
contained!

Right — using the information in Figure 1
you can now work out how much memory
you've used in each of the different graphics
mode lines in your screen display. Start with
the top one and work your way down, adding
the memory used by each separate mode
line, until you reach the actual line you want to
put something on.

When you get to that line, stop adding
memory figures together and count across
horizontally to your target position. Re-
member how many positions you count ac
ross, and add that figure to the total RAM
you've used coming down from the top

Let’s have an example!

Now this all may have sounded a bit muddl-
ing. It's not, | promise you — it's one of those
things that's harder to explain than to do, and
you won't have any problems.

Just in case though, let's take an example

Suppose the whole screen was made up of
Graphics 1 mode lines. It'd be pretty boring
but it makes for a nice easy explanation
that's all!

You plan is to put something on the second
mode line down, in the third horizontal posi-
tion. OK so far? Fine!

Well, there's 1 mode line above the line you
want, and turning to last month's table we see

that each Graphics 1 mode line uses up 20
bytes. That means Atari's used a total of 20
bytes to the end of the mode line immediately
above the one you're aiming at

It'll use another 2 bytes to get across to the
position you want, which is a total of 22 (you
can see | went to a good school, can’t you?)

Now we resuscitate our original calculation

the one that gave us a value for the position
at the top left-hand corner of the screen — and
we add 22 1o it

Guess what? That's the screen memory
value for the very position we want to put a
character at! Great heavens, and you
thought all this was hard! | fold you it was
easy!

The slightly harder bit comes now!

Take a poke at it!
| hope | haven't suddenly scared you, be-
cause "harder” is relative. What we've done
so far has been so easy that you've no need
o fear this next bit

You see, to get stuff on the screen we're
going to have to poke it into screen memory
We now know where to poke it (if you'll par-
don the expresion!) There remains only the
question of what to poke

We can't simply poke an “H", an “E” an “L"
another “L" and an “0" to put "HELLO" on the
screen. We have to poke numbers, and
they're nof the Atari code numbers you've
seen in an Appendix to your Atari manual.

Instead, we have to poke the number from
an internal code set. Sorry, bul that's the way
it is!
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10 DIM L#(1)

11 GRAPHICS 0

7 12 SC=PEEK(E8)+PEEK(8%}*256

13 POSITICN 0,0

14 PRINT "VERTICAL POSITION "}

15 INPUT VP

16 POSITION 0,0

w 17 PRINT "HORIZONTAL POSITION "}
18 INPUT HP

19 POSITION 0,0

20 PRINT "WHICH LETTER TO POKE "}
21 INPUT L%

22 POKE SC+40#VP+HP,ASC(L$)-32
23 POSITION 0,0

24 PRINT "

1 25 GOTO 13

- FIGURE 3! A simple Basic program in
Graphics 0 to poke characters to the
screen, Change line 11 and experiment
further in Graphics 1 and 2.

o GRAFPHICS SCAN LINES MODE BYTE RAM USED
MODE FOR EACH CODE FCR EACH
NTJMBER MODE LINE NUMEBER MODE LINE
0 e 40
1 8 20
2 16 20
3 8 1@
4 4 10
3 = 20
b 2 20
7 2 13 40
] 1 15 40
FIGURE 1! Choose your graphics mode and this table tells you
how many horizontal TV =scan lines occur in each mode line; the
special mode byte code number used in constructing display lists;
and the RAM which each mode line uses.
ATARI ASCII ADDITION OR l Never fear!
{ATASCID) SUBTRACTION Fear not, though — conversion from Atari's
¥ VALUE FACTOR normal code numbers isn't difficult, as you'll
see if you take a quick look at Figure 2. It's a
complete table for finding the equivalent in
0- 31 Add &4 to value ternal code number from Atari's ATASCII
32- 95 Subtract 32 from value numbers
o4—127 Use value With a bit of |r|ger!uit.y. you should even be
- {78159 FE ?Ot:lgctﬁlprograma'rewlmesm do conversions
150-223 Subtract 32 from value The short program in Figure 3 doesn't do
¥ 224-755 Use value this. It cheats a bit and assumes you're going
to input unshifted keyboard characters.
These will automatically fall between the
; : ATASCII values of 32 and 95. If you check Fi-
3 FIGURE 2! The conversion values to get gure 2 again, you'll see that subtracting 32
screen pul.u:_h «Figurgg from ATASCII codes., from those ATASCII values give the right in
ternal code for them

Enter it and give it a try, but note that it's
only in one graphics mode - Graphics 0.
Then, when you've experimented enough,
put a display list together and have a go at
poking characters direct to any of the
graphics display mode lines you've used.

Remember that you can only use al-
phanumeric characters in certain graphics
modes, but that's the whole point of doing
this exercise. It lets you fill whatever part of
the screen you choose with a high-resolution
mode and shil have slices of screen for al-
phanumeric characters!

| could have given you a sample program
to do it here, but be honest — it wouldn't have
been as educational as doing it for yourself,
would it? The whole idea is to get you familiar
with display lists and what you can do with
them before we move on to the slightly (but
only slightly) more advanced stuff!

And here we go!

It's player-missile time, folks, but unhappily
we simply have to get into some of that pre-
facing explanation again before we can go
ahead with actually trying things for ourse-
Ives.

I'd like to avoid it but there’s no way any
thing which follows will make real sense un
less we look at some principles first

And even then the approach will be very,
very simple - a full explanation of everything




i PLAYER MISSILE GRAPHIGS

involved in player-missile graphics would fill

an issue or two of this magazine
If you really want to get deep into the sub-
ject — and guite a few people would — then |

do suggest you get a copy of "De Re Atari”.
Happily it's now on sale at many of the bet-
ter computer shops, and there'll be few Atari

purchases you'll come to value more. In the
meantime, you'll be able to get an idea of
whether you want to go further by testing the

water with these articles!

First principles

Here's a guestion. Which is best: reading an
article about player-missle graphics, or hav
ing someone actually show you? The ans
wer's obvious, isn't it?

And that's why so-called player-missile
graphics are themselves important. They
give smooth, fluid, demonstrative movement
lo a statis computer screen probably filled
with otherwise unmoving words and figures.

Player-missile graphics aren't now used
only in “shoot-em-up” space games, though
that's where they originally got their name.
These days they give life lo computer dis-
plays and make what's on the screen easier
to understand

We can best see the principles employed
by first checking what would happen in an or-
dinary computer if we wanted to move some-
thing around on the screen

Moving things around .
The screen RAM would store an object on a
background and display both. To move the
object, the program would repeatedly have
to write the background into one side of the
object and write the other side of the object
into the background. This would result in
movement, albeit rather jerky.

There's a significant problem though. ATV
screen has two dimensions. The RAM con-
trolling what's on it only has one.

Remember those lines which make up the
screen? They're drawn by a flying spot racing
across from left to right, and screen RAM is
controlling whether the spot lights up (for the
object) or doesn't (for the background).

Any object on the screen has height as well
as width unless it's a single horizontal line
and we won't bother with that/

If you think about it, this means the object
memory is scattered through the
background memory. Manipulating all that
isn't easy

Why not? Simply because the object mem-

] ory is strewn through the background mem-
ory. To move the object, the problem has to
be continually calculate where its bits are
and that takes time and spoils fluid maotion.

The answer: P-M graphics

Like all brilliant answers to thormy problems,
the player-missile solution to moving things
about on the screen is spectacularly simple.
If screen RAM is one-dimensional, you
merely create a one-dimensional object.

Pardon? | thought you said we weren't
going to bother about horizontal lines?

Ah, we did. Though our object will appear
to be two-dimensional on the screen it'll only
be one-dimensional in screen RAM

It'll be in RAM in a table which is either 128
or 256 bytes long, according to whether you
want a shorter fatter object or a taller thinner
one

Only part of the table will be the object; the
rest will be background. The whole table is
put on the screen as a vertical band going
from the top of the screen to the bottom.

We can them move the object back and
forth inside the table, and also move the
whole table around on the screen. There'll be
virtually no calculation of where the bits of our
object are in screen RAM —we'll always know
they're totally enclosed in the table!

And you can have four!

It's al this stage the Atari magic really starts to
work, for you can have up to four objects on
the screen simultaneously and move each
and every one quite independently of the
others. Try doing that on some other comput-
ers!

Mot enought? Alright, we'll add completely
ndependent colour for each object, and
makes those colours independent of the
background colour over which they move
How's that?

You want more? Well, how about letting
each object move in front of or behind any of
the other objects, according to your choice
And while we're on the job, we'll let any of
themn also move “behind” the background too
if you want

What's that? You're not satisfied? OK
we'll give each of the objects some "missiles”
and let each object independently control its
own missile. We'll make the missiles different
colours too, each matching up with its object,
regardless of where it goes on the screen.
Are you happy now? .

You are? | should think so too, for that
panoply of possibilities is what the astonish-
ingly simple idea of making the object one-di-
mensional in memory eventually produced.
And all those facilities are available in both
Atari home computers. All you have to do is
use them!

As a last word for now...
Once again (to echo my words of last month),

thanks for staying with me through this
preamble. It was necessary as you'll see next
month, when we actually start programming
spme simple player-missile graphics for our-
selvet,

In the meantime, it would be too bad to sim-
ply leave you at this point without something
to play with, so try the pragram in Figure 4.

10 GRAPHICS 0

11 SETCOLOR 2,0,0

12 A=100

13 B=43 |

14 R=PEEKI(10&)-8

15 POKE 5427%:R

16 P=236#R

17 POKE 559,46

18 POKE 53277,3

19 POKE 53248,100

20 FOR I=P+512 TO P+540

21 POKE 1,0

22 NEXT 1

23 FOR I=P+512+B TO P+518+B

24 PEAD X

25 POKE L.X

26 NEXT I

27 DATA %,17,35,255,32,16,8

28 POKE 704,88

29 §=STICK(0)

30 IF 5=15 THEN 2%

31 IF 5=11 THEN A=A-1{PDKE 53248,A
32 IF §=7 THEN A=A+1!POKE 53248,A
33 IF §<>13 THEN 38

34 FOR I=8 TO 0 STEP -1

35 POKE P+512+B+I,PEEK(P+51 1+B+D)
36 NEXT I

37 B=B+1

38 IF 5<>14 THEN 2¥

29 FORI=0TOS8

40 POKE P+511+B+I,PEEK(P+51Z+B+I)
41 NEXTI

42 B=B-1

43 GOTO z¥¢

FIGURE 4! A very simple Basic program
to produce a single object (a “player”)
on screen, movable with a joystick. The
cursor stays in view} note the object
can maove over it without erasing it!
Movement is slow because the program
is in Basic} machine code would be much
faster.

Don't expect anything too spectacular,
and let me stress now that it isn't a game or
you'll be writing to ask how to play it! It's sim-
ple a very straightforward demonstration of
how to go about setting up just one object
that can be moved around with a joystick.

Keep it to hand though, because next
month we'll be looking at how it works and
how you can do the same thing (or better)
too!

Until then, enjoy your computing!
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VIC 20 Britain's best-seliing colour computer £194.00

Large Stocks of UIC-20 Peripherals,
Accessories and Soffware

REW are London's Largest Stockist of VIC-20 Peripherals Accessories a.ru:l Software. Everything on demonstration.
Come in and try before you buy! All prices include VAT

Peripherals and Accessories SOFTWARE
; Introduction to Basi

VICC2N VIC Single papﬂ']:' e Esmcc £14.95
Cassette Disc : Sve Er{:tle Egm g: :gg

Unit i tar .
P | Super Slot ROM £19.88
Complete : Jelly Monsters ROM £19.85
with 5 free 1 Alien ROM £19.85
programmes on Super Lander AROM £18.895
cassette included. Fast access, Hﬂacﬂ ggM Egggg

_ 4 ity m :
£44.00 large memory capacity. £389.00 Simple Simon oo £6.99
ViCalc cC £8.98
ViC A-maz-ing cC £6.99
printar Master wits CC £6.99
Kiddie Checkers CC £6.99
Wall Street BC £8.99
oy o) Alien Blitz cCC £7.99
Tractor T ' Ski-run cC £10.00
feed, 8O st ; Dune Buggy CC £10.00
g%umn. f-;upply. ) —— gar Haﬁ EE a;g.g

cps expansion i = 5
exceptional vaiue. E228.00 slots, neat alloy case. £98.00 Cﬁgepg‘om cC £8.00
; : Code Breaker CcC £5.00
Memory Expansion. 3K, BK, VIC Joysticks. Each £7.50 | Cosmic Battle CC £6.00
16K, 24K, 32K.  From E28.00 VIC Paddles Pair £13.50 | The Worm Be £6.00
Beeline 40 Column display + VIC Light Pen. £2B.00 | Jungle cC £6.00
32K ram ; £248.00 Vickit Programming help. £28.00 | Space Defence CcC £12.00
VIC High Res. Graphics Full range of add-ons from STACK icmen CC £7.00
Cartridge. £34.00 ARFON, BEELINE etcondemonstration.| Vicgammon cC £7.00

The West €nd VIC-20 Cent

REW Video Products Ltd.,114-116 Charing Cross Rd.,
™ London WC2. Tel: 01-240 3386.

Access, Barcleycard, Amex, Diners s (9D
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Dave Wardill and Dave Barrett
continue their series — adding new
keywords to PET's BASIC. This month
they introduce two commands for use
in business applications, using a
single command word to replace a
whole series of subroutines.

The newcomer to file handling often has problems with plan-
ning and setting out his records. He finds that people's
names are not all the same length, and he has problems
knowing where to find items when he is inspecting the data he
so carefully filed such a short time ago.

Wouldn't it be nice, he muses, if all the names he put in
were the same length? Then he would always know where
they end, and he could always pick up the next item in the re-
cord easily

Then he probably tries to incorporate such a plan in his
program, and promptly disappears under a welter of LEFT$
and RIGHTS until his program becomes so cluttered that he
loses heart.

After a good nights sleep, he then probably produces a
subroutine which will pad out any name he inputs — only to
find a new set of problems when he accidentally puts in a
name which is too long, and which irrevocably displaces the
next item in his record.

He might produce code as bad as this:

5000 INPUT NAS
5010 L=LEN(NAS)
5020 IF L<5 OR L>10 THEN ?"ERROR":GOTO

5000
5030 NA$=NAS%+"
5040 NAS=LEFT$(NAS,10)

It all his strings are to have different maximum and
minimum lengths, he will either have to write lots of little
routines like this, or find out how to pass parameters in BASIC
to a subroutine. (It's easy enough, if a bit clumsy.)

At this point, he is yearning either for the time and exper-
tise to master this, or for a pair of BASIC words like LINEINP
and PADINP. And here they are.

Example

Let's start with a look at LINEINP. Suppose that the record you
are entering as data is always longer than 5 characters, but
never longer than 10. LINEINP allows you to specify this and
thereafter stops you from making any errors.

LINEINP “ENTER NAME"; 10,5,NA$
The syntax is obvious from the example:

LINEINP “"message prompt™ MAX, MIN, variable
name.

Once you have used this, you can't enter any string less
than 5 or longer than 10 characters long.

lllegal Characters

Also, it is not possible to enter any eccentric characters as

part of the string. Up and down cursor movements are not ac-

cepted; nor are the REVERSE or OFF keys, the HOME or CLR

keys, the RUN or STOP keys, and the colon and quote.
Cursor left and right work as controls, however, and so

do INSERT and DELETE.

Ta
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Even length 1410 1

1430 g & FADINF

|l A[ tha same timel |t COU'd be VBW Usefu| to make sure that a" 1430 j= 10 SYEIZ291, "ENTER YOUR NAME =325, 1,118

lhB names Ihat are entEred are a" The Same |ength. This is In_ EE E:!ll‘.ll’l‘l‘l."ll‘lIlll’llIIIFIIlllIlIlllIIII'Illlllllilllll‘lililitll
valuable when using Relative (Random) files. 1480 |

1490 =g 3000

The routine called PADINP takes care of this very nicely. 1300 4

g

PADINP “ENTER NAME"; 20,5,NAS 1330 1

This will use much the same syntax as the earlier exam- 1570 CHCKCA=3BEFS

1600 CHECE =%BEFT -

ple. The maximum acceptable length is 20 characters, whilst 1018 MOIRLTSNONT

the minimum is 5. The string is called NA$. However, when a e iy

. legitimate string is entered, its length is brought up to the 1620 ATINES—eheas

. maximum automatically by the addition of a bland character 1480 Bz 47

1 which will not produce any error when it is recalled later. This I R

. ischaracter 96, one of the unused PET characters in this con- 1730 Flag w805  {FLABS PADDED OR LIME IHPUT
| text. Itisn't ignored or cut off in the way that a normal ‘space’ 1730 raihr1 e
s, although it does not show up on the screen or on a printer. TR A
# 180 COUT sty
- Howtoenterit o e
1830 HOME =|%

Once again, you can have this word as a part of the BASIC 1840 P aias
additions which we described in the June issue. If you want it ie0 LEFT 1137

. 1 1870 RIGHT =29
.~ as a machine code subroutine, to be entered as and when L T A
| you need it, then it can be typed in with the Monitor into loca- 1710 SFRET141
. tions $3000-. If you want to relocate it, you will either have to 1930 sent a9

FFa0 SHFCOM= | 08

enter the Assembler code and assembile it in your desired lo- 1730 PADOwS
cation, or use the ‘New locate’ function on Extramon. If you Vb0 OFFRVS=1an
are none the wiser, give us a ring on Durham 711380 and we 2000 BTOF a3
may be able to send you a relocated copy. Zoz Tem -aco
SOI0 GHETOP=L X1
J040 CILON =38
20B0  BUFFER=SO200

Listing =

i
Once again, we have supplied the listing in a heavily anno- 2020 1
tated form. Just reading it through should be a help if you are Zhio |
= : A 5 2120 ;
beginning to tangle with machine code. We always found that ]
we needed more documented programs to read when we ey T G e
began, so we hope that you find these useful. At the same fee ot w6l ne Lout G
. time, why don't you look back at the earlier issues of Micro- o A DMl R
¥ P " . . q 210 BNE LIMINI
Computer Printout which have the series on Machine Code in o TR DNMOR S MESARIC Liw ENTRY
them? (Ed — July to December 81). It might be interesting to Z2O LININE FHA  SBABIC LINE ENTRY FOINT
put the two together and work out what our program does, e A
donnt YDU Thiﬂk? gf:c; 1;: f?‘r‘l‘l’: | WANT T PRE PRINT SOPE THING
) EE LIMENZ j;?; Er-:iz: :E:lrlll'-:;J 1lllnu I BYTE FiAME ERS
Next month o | mmne aemes
Just for a change, we want to go back to our original theme of e B s R T
meddling with the chips in the PET. There is a way of recover- T il e T i
ing a part of the PET memoary in ROM which can be used to 2400 BCC ERROR 41 THen ERmoR
N 410 3
store permanently any program which you regularly need. FrEH e s
For instance, you could install DOS (UNIVERSAL WEDGE) in $450 STANT 1A CHERDR  yDRLIRIFER BErCnE VAl AR
this space, or EXTRAMON if you do a lot of machine code e Jen Flwsan  |IMIRTS THE WARIARLE CALLED
writing. It would not use any of those precious spare sockets 2 T R —
ks i T uy LDA TYPE
inthe PET, nor would it take up any RAM. See you next month. =i PO EAMOR  (ERROR IF NOT A GTRING WARIABLE
0 30 BT INTYPE PWE AFE DOING aM INFUT
e Tase BE mazam
| L L T R R R I T I eIl FHau LDA CPADCHE  § PFILL
00 g% aro LDY £O b BAFFER
. ::;2!2 (1) e §ME I T OF el Lot m FILL f::- BUFFER, & :' “:;:IIINB
. :““.;:. LR o B S S S S S - Lo S T R T O et o :: —
1050 ;8 LINEING 3,7V, 08 Ok PADIWE K, ¥, 174 Is10 e FILL B
. jm : E=RAK  Ye=MIN REFEALT IN A% DR IVE OF MHATEVER YOI HEVE USED -i:ﬂ LDX LD W VEET
. jl:::“- :: A8 1IN BABIC THE Max iUl LENGTH 15 BOCHRS ;:;g ;:: ;l‘“:r :: L:LI'ISEI‘
', [T . : R L O ket T
- j:ﬁ :: :;!:‘;:iE.E;::"I;;‘B MM NO OF CHies TN Dl STRENG AND THAT THE AT N0 }:QU e ,]5; s i T T FOR RS S50 FalR sOT
. 1180 ; 2700 BEQ MOKEY
1156 ;8 PADINE 2TI0 LDY COLUFS
. 1Le;|a I saanes _rlus: WOHE I} EHERE THAT THE ll.nﬁsrn nr_n-e e | el ENDE UP &l TiE :iﬁ 'L”I: P BWE KEYPRESS
LIBO ia STAING 15 PADDED Wil CHTe(YETIIIEN 16 MOT SO ON THE PET:E BOREEM 3ra0 AnD LTNE), ¥ (RESET BCREEM
. i.wu ] 70 BTA (LIME),¥
13000 ;& PFRESS RETURN OR SMIFT RETURN TO ExiT 2760 PLA
1 1210 3% 2T JMP GOTONE SEEE WMHATF WE'WE GOT
L ] J;;E |: THE ST0F kY DOES MOT wiek WHEN THIS ROUTINE 15 CALLED gm MOKEY Eif-‘ :‘3:‘
8 1280 38 ANY VALID STRIMG VARIABLE HAHE WAY BE USED B0 DEC COuMT=|
1250 ;8 2810 BHE  NOME INEED TO FLASH THE CURSORT™
. ::::: :: AS WITH THE NORMAL INPUT ROUIINE YU MGY FIRST PRINT SOME TEXT ;$ ] £ HL Bl
L 1700 §8  E.G.PADINPTENTER YOUR MAME =329, 1, s 2640 LDY COLUWN 16 THE
¥ 1290 1@ 280 EOR [LIME},¥ g} DURSOR
. 1300 ;@ THE FOLLOWING ARE WOT ALLOHED 2860 BT (LINE} ¥ g}
1300 38 CURSDR LS OF DD mro LpA £%17 fRESET COUNT FOR DURSON FLASSH
BE 1501 Rovewek on Orrrewens Zo%0 e o
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| [ 1370 0 ENTRY POINTS AMD SYNTAX MHEN NOT [MTERFACED TO BASIC ARE: 2930 DEX
1 1380 m 2940 BFL ALLDW sANY MORE TO CHEDE AlainET
1390 ;0 W 2950 LDE TEM
. 1400 38 l;l:lhglﬁl?wz.'EllTER YOUR MASE “) 25, 0,MNa8 960 L= s e
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BusINESS F,LECTRONICS

‘The Microcomputer Specialists’

The South’s leading Distributor for Commodore, Apple II and all

related products
We believe in SUPPORT for all our users.
We stock We also provide
EQUIPMENT ADVICE
PARTS
SOFTWARE REPAIRS
from all leading suppliers

Mo Tsgin i herel Come and see us
nD&bu\E:m':.rn}mnpm
We have over 80 years' accumulated experience in computers,
electronic engineering and systems.
We can supply all your proven hardware and software
accessories for your PET & APPLE systems.
oo AND NOW VIC-20! xooox

Discounts for C.W.0., Educational Establishments and cash purchase
Call us on Southampton (0703) 738248

EDUCATIONAL COMPUTING

No co
colhcrnrnT“
for so little

Here o last. A 3o of programmes o lurn youw'

¢ Sinclair ZXB81 inio & powerful sducalional lool
And you don'l #ven nesd [0 know programming.
There sre clear insiructions and plenty of iips
& advice. Designed Io ga bayond drill & nraclm

Educare's TORTOISE
Creative use of

A simplified
version of the
famous Turtle
programme

e el - CODED MISSLE

Many innovative |IK PROGRAMMES ll Combines the
ideas for fun of arcade
PRIMARY

— games with
it
Fully documented EDUCATION arning

Includes many ;

£4.95 only

games incl. plp
Graph-plotter @ Histogram @ Simon-spell ® Skeichbuard @ Times-table @ Sets
Series-quiz @ XY-coordinates ® Count @ Equations @ Areas @ Guess -3-Violume
Angles @ Upstairs - Downstairs ® Music-notes @ See-saw @ Wipe-out @ Spell
Temperaiure ® Clock @ Money ® Snake EDUCARE
Mastermind @ Number - shoot @ + 26 more g
I____ sesse send me... cupiss Educara’s 50

EDUCARE | encl cheque,/postal order for £ ... ...
i 1OGCollegaﬁcalemm A I
I it R i

Tel: Margate 21605
— e —

Lot you cheid benelii secly. Send now

MICROCOMPUTER EXPERIENCE?
Comac Systems Ltd. is'a specialist Commodore :
Dealership with a national reputation for its Engineering
Management Systems. Demand has caused a move to
new premises and has created the following
opportunities -

SENIOR SYSTEMS PROGRAMMER

(£8,000 — £10,000)
If you have substantial computing experience and the
ability to develop a complex package from initial design
through to error free coding, then this job is for you. You
must be able to program in both BASIC and Assembler
and, ideally, should be thoroughly familiar with CBM
hardware. A knowledge of multi-user systems would be
a definite asset.

PROGRAMMER

This vacancy is offered to someone with limited
experience — perhaps a hobbyist looking for an
opportunity to break into the business. You must have a
knowledge of programming but experience is less
important than potential.
Salary is negotiable and depends upon qualifications
and experience.
Our prestigious offices are situated close to
Heathrow Airport within easy reach of the M4.
Interested? — then post your C.V. to -
Peter Antill (M.D.)
Comac Systems Ltd.,
The Hollies,Poyle Road,
Colnbrook, Bucks
Alternatively, call him on Colnbrook (02812) 4418/4419
for an informal discussion.

SOFTWARE SALES MANAGER

Energetic Sales Manager required for a leading UK
Software House, Salary and Commission will give in
excess of £15,000 per annum income.

We are looking for a dynamic person with
considerable experience of applications, and used to
dealing with people to sell our nationally known range
of Commercial Software packages. The person may be
an extrovert software person wishing to get into selling

or an existing sales person.

They will be expected to maintain and open up
further an already established dealer network as well as
making presentations to large companies and
organisations.

A company car and expenses will also be provided
for the right person, who would be expected to travel
extensively.

Opportunities for further advancement will be
available, based on success.

The vacancy will be most attractive to someone
living in Southern England in the age group of mid-
twenties to mid-thirties.

Please reply with curriculum vitae to:
N. D. Hewitt,

STRGE ONE COMPUTERS

300 Ashley Road,
Parkstone,

Poole, Dorset
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1840
I&50
LA
I&6T0
LB
LT
% 200
5 (4]

o

0

Slan
3770
1780
TP
LR
3810
820
3830
3840
34850
&0
3870
3880
3850
IF00
3%10
3920
I930
FI940
370
3980
3970
3980
3950
4000
4010
4020
4030
4040
AO%0
OG0
AO70
A0
070
3100
4110
120
3130
4140
4150
4150
§170
4180
4150
4200

NOTEDOM

NOTSFC

N2

OEAY

EMDIMN

NO

NOND
HEXTI1

OvER

DOLEFT
¥ESI

DORGHT

ROT
ALHDET
Ok D0

DODEL

ROVELT

DOINS

BCC
LDY

HOTOCOM
ESHF COM
ESPACE
NOTSFC
E£SHF TSP
ERETURN
ENDIN
ESHFRET
ENDIM
ELEFT

N
DOLEFT
ERIGHT
HO
DORGHT
E£DELETE
M1

DODEL
£INSERT
N2
DOINS
MAXCHR
DEAY
oKAY
ML
BUFFEFR, X
PRINT

NLILL
SCAM
WO
NO
MNULL
FLAG
NOMNO
MaxXCHR
TEHF
TEMP
OVER

MAXCHER
BUFFER, ¥
EFADCHR
OVER

My CHE

HEXT1

TEMF

8 T
BUFFER, ¥
TEMF
TEHF
F402
INVEL
INVED+1
BASPT
BASPT+1
BASSWE
BASSYE + 1
INVELD
TNVELC+ 1
BASFT
BASFT+1
PUTSTR
£RE TLIRM
FHINT
£500
FLAG

o
YES1
ML
FRINT

" NILALL

BLFFER, ¥
EFADCHR
MO

BUFFER, X
EFPADCHR
ALADST
HULL

HAKCHR
[3047s]
ML
ERIGHT
PRINT

HULL

£
MOVELT
UL

TERP
BUFFER, X

BUFFER, X

MAXCHR
MOVELT
MOVE LT
MAKCHR
EFPADCHR
BUFFER, ¥
FDELETE
PRINT
TEMP

HLILL

MAXCHR
BUFFER, &
LCEFACE
YES2
CPADCHR
YESZ

1CHANGE A COMMA INTO A SHIFTED COMMa

s TURN A SFACE INTO A SHIFTED SPACE
F EMND?

i ENDT?

AN WE [NSERT

;0K TO END?

MO

1PAD OR LINE?

SLINE

i 1SET

¥ FDR

I PADDED

IAND HMISE THE MEXT BIT!

L THE TNF

3 VEND
31 STRING
H WITH A IERD BYTE

§ )SET

31 UF

21 AMD

LR [AVE

1) ACTLAL
5? STRING

sHNOW FRINT THE &L DUk G
:CLEAR FLAG

fFINISHED*

tCAM 17

tNOY

3 YEE

50 DECREHENT TEMHF

FAND GO BACE

s CHECH

1 DD

3 CURSOR RIGHT

JEVERYTHING OF S50 DO IT

$AND INCREMENT TEMP

FANYTHING TOD DELETE
FNO
B YES

4210
4220 YESZ
4230
4240
4250
4280
4270 HEXT
4280
4290
A4FO0
4310
4320
4330
4340
4350
43&0
4370
4380
3370
4400
(]
4420 SCAN
4430 NEX1
4440
4450
A460
4470
4480
4490

JMP NULL

FLA

BTA TEMF

DEC TEWFP

LDX HaxCHR

DEX

LDA BUFFER, X

IMx

8TA BUFFER, X
DEX »

DEX

CPX TEMP

ENE MNEXT

LDW LINSERT

JBR PRINT =

LDA £0

ETA NOINS

INY

LDA L£SPACE

8TA BUFFER, X

JMP NULL

LDY £O y CAN
LDA BUFFER,Y ; WE
CHMP EPADCHR END
BEQ GOTIT

Iy

CPY MAXCHR

BHE HNEX1

BCC MNEX1

4500 BOTIT CPY MINCHR

4510

4520 NOEDOD

4530
4540 FRE
ans0
4540
4570
#5800
4570
A&C0D
F&610

END

Assembly Language listing for LINEINP and

RTS

-BYTE STODP, SHETOP, 00

JSR RTINEZ z)

LDA LSEMI 5 } SEE

JSR CHECK 3} KEY INF
JMF PRTSTR+3 1) FOUT INE

PADINP

LBYTE UF, DOWM, COLON, GUDTE , HOME , CLR, RVS, OFFRYS

000 4C 00 BF
008 00 48 AT

-

010 BE 20 74 OO 48 A% OO B85

BOSE BN BE OB EE %3 B BE S5 % BE BE B 85 B 48

i e e e e R R
u
o
@
pel
3
5]
=

=S0CE DO 03
IOD0 05 ¢
008 02 20
JOEQ 20 C9
I0EB &4 30
I0F0 8BS Co
I0FE BY OO
F100 11 B8
F108 FF OO
110 02 B&

BS
B&
4] 4]

Ti3%8 30 20

F190 40 L&

L1809 OO

198 0% C¥

»1B8 94 20

LICH 30 Ad
Z1D0 FO OF
31D8B FZ CA
S1EQG 13 93
TIEB BS BE
I1FO 20 BB
ZIFB AA AR

Cc?
21

c?
(8]
20
CF
B
AZ

13|

02
Do
o2
40
48
rr
20
ECQ
Ly

3]
z0
0

o2
Ch
BED
&0
&H
BD
CA
D2
2n
O
cB
12
12
as
A
s

1)
c?
Fuo
(1]
03
4C

ac
FF

FO
Dé
co
ce
F4
ce

B84

o
41
45
re
FF
D

c9

AS
20
AT
o3

i

20
AS
cS

FO
Cé&
o2
ne

(151

[&]
7
Lin]
37

L]

4aCc

E7
11

B8
ii

E8
19
Co
48
4C
o2
Ca
&8
Do
Dy
g
FO

ce
74
Fi
o0
30
4C
11
11
C&
0o
ao
Ag
Aaa
BC
as
b
R0
OB
04
03
FF
s
02
11
&0

3B

20
iy
L

ax

L

Fo

-]

Machine Code Hex dump
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g ACT ACT

Sirus 1 éﬂﬂlﬁ 7 ssmus 1

HELISTAR SYSTEMS LTD. SIRIUS

IN
YORKSHIRE
9,4(: T :
Sinus 1 Holdene Limited,
150 Weston Road, Bray House,
Aston Clinton, Leicester Place,
Aylesbury, Leeds LS2 9BH
Bucks HP22 SEP Tel: 0296 630364 | Tel: 0532-459459 ACT
£ Telex: 556319 .m 7
SOUTH EAST ENGLAND SIRIUS

W iius 1

MAIDSTONE (0622) 58289
ADVANCED COMPUTER SERVICES LTD.

511 LONDON ROAD
MAIDSTONE
KENT

is alive and very well supported at

robOoX

(office equipment) Itd.
The Scottish Computer Centre
[

Anderston Centre oo 34 Quay Street
Industry & Commerce Exhibition, Ashford GLASGOW o0 0 Edinburgh
Stand L100 September 19-22 041-2218413/4 . ey 031-225 3871
SIRIUS THE Al is7 DEALERIN
IN . CENTRAL AND WEST LONDON
Fully supported software packages for:
SCOTLHND = Structural Engineering
. Pipe Stress Analysis
= Estimating and Contracting
: ” Soil Mechanics and Foundations
?;gfer;et Elncézsgti?eﬁm Lid., & Accounting, Stock Control, Word Processing
- : 344 Kensington High Street,
Edinburgh STEMMOS LTD London W14 8NS
Tel: 031-557 4060
gt &8st Tel: 01-602 6242

Telex: 893003 G STEMOS

More bytes than an Apple
Cleverer tricks than a PET
e ACT Sirius 1 *™*

Now available

at

KAME AR Causey Buildings
61 High Street, Gosforth
SIMPLEC COMPUTERS Newcastle upon Tyne NEJ 4AA

TELEPHOUE (0832) 852719

BN

SIRIUS 1 in KENT

for
Evaluation of Software
Accounting Systems
FORTRAN Programming

Contact the professionals:-

THE DATA PROCESSING CON ]'r'l'\l
Barton House, 69 Sandgate Road, Folk: , Kent,
Tel: (0303) H-GIH

EAST AN(;I IA

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

SIRIUS
IN
THE NORTH WEST

Holdene Ltd.,
82A Water Lane,
Wilsmlow,
Cheshire

Tel: 0625-529486
Telex: 556319

= Sirlus1

eptember 1982
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In 1964, IBM introduced Series 360, so called on the theory
that any customer could obtain a computer of the right size
for his problems, and when his load went up switch to a
more powerful system in the series without any change in
software. The system was said to be compatible.

This was a powerful and new idea, hence the 360 as in
360 degrees.

Years passed and IBM introduced the 370 series,
which cynics in the company promptly dubbed as covering
all directions plus ten degrees.

Naming computers can be fraught with problems. The
reason more usually has to do with the fact that the
computer business is international, and that a carefully
elected name which has one connotation in the original
manufacturer’s language, may have other connotations in
other languages.

Nobody has been as badly caught over this as Fujitsu
were to be when they initially announced their FACOM
range of computers. The
name you might think is
suitably innocuous. Not so
It all depends on the
pronunciation.

At announcement time,
the spokesman pronounced
FACOM to rhyme with
F***'em. A fluent English
speaking Japanese present
pointed out that this
pronunciation had
unintended overtones.

There was hurried
consultation, and Mr
Spokesman got up again.
This time he talked of the
Fake'em range.

Having recovered from
the shock, the same
Japanese gently pointed
out that this would not do
either. Nowadays, Fujitsu
employees when
addressing the English
market tend either to talk
about ‘our range of
computers’ without naming them, or else speak very
carefully and clearly enunciate the name, Fa as in fallacy,
and com as in competition.

All that this proves, of course, is that words can be an
endless source of confusion, and no more so than in
computing, for as every reader will know the computer is a
literal beast. Talk to it about elbow bending and it will think
that the subject under discussion is bending elbows.

Translation by computer has been a goal of the
computer community for over a quarter of a century, and
much money and effort has been expended. And naturally
mistakes have abounded. Most of the stories are
apocryphal, among them that of the computer which faced

with the Russian words for hydraulic ram translated them as
watery sheep. And then there was the system which
translated "The spirit is willing, but the flesh is weak" as
"The wine is agreeable, but the meat is lousy".

However, in computer translation, as in most things,
truth is as ever stranger than fiction. Much of the early
computer translation effort had its origins in the US defence
programme and the need to find a rapid way of translating
Russian literature and periodicals rapidly.

. In the early sixties, the Rome Air Defence Centre of the
US Air Force came across the name Ava Gardner in a
Russian paper. It looked for its nearest Russian equivalent,
being unable to find an exact match in its English
thesaurus, and came up with Ava Burning Bottom.

And while we are on the subject of language, did you
ever see the cartoon (I have lost the reference so | cannot
properly attribute this is) of the two US Generals down in the
nuclear war centre at Colorado Springs.

Outside, a nuclear
explosion is going off.
Inside the two generals are
poring over a print out and
one is saying to the other
“That's not what it says
here.”

And while we are on
the subject of words, it's
back to the Bible time.

There is an appropriate
biblical tag for almost
anything that is common
parlance in computing. You
don't believe me? Then how
about the following.

Project proposal: Your
old men shall dream
dreams, your young men
shall see visions.Joel 2:28

Feasability study: Yet
what | shall choose | wot
not, for | am straight betwixt
two. Philippians 1:22,23

System specification:
Far which of you sitteth not
down first and counteth the cost, whether he have sufficient
to finish it? St. Luke 14:28

System audit: Surely thou has greatly deceived this
people. Acts 7:41

System design: And the rain descended, and the
floods came and the winds blew and beat upon that house,
and it fell not for it was founded on a rock. 5t Matthew 7:25

Implementation: And there shall be a time of trouble
such as never was. Daniel 12:1

As for the staff's Christmas bonus — you should be so
lucky —

Then | looked on all the works that my hand had
wrought ahd on the labour that | had laboured to do and
there was no profit under the sun. Ecclesiastes 2:11
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POSEIDON COMPUTRR SERVICES LTD.
OF HAMPTON

S.W.LONDON DEALER
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 .ﬁﬁi

& Acr
—SIAUS 1
SEEING
IS BELIEVING

MIPAC

Management Information Planning & Control Services

St. Leonard's House, Si. Leonardgale, Lancasier LAT 1NN, England
Telephone: Lancasier 62033 (STD 0524)

| 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

Stmtha;lfzd
st Lt %
I

44 St. Andrews Square
Glasgow G1 5PL

153 Sunbridge Road, Bradford BD1 4NU, West Yorks.
Tel: 0274-306966
Victoria Mill, Manchester Road, Dmylsden Manchester M35 6EP

Tel. 0415562 6731-3
(0722) 331269 Telex 777268
RAVE MPUTE Hunting
N CO RS Business .%,
NETWORKING Systems
’ﬂs DATABASE 3 Brus House,
7 gmca;wu GENERATOR Mitchell Avenue,

Thornaby,

F“CK‘AGES Stackton on Tees
Cleveland TS17 9ES

RAVEN COMPUTERS LTD.,

(A division of Hunting Computer Services Ltd)

Brighton Marina,
Brighton Sussex, BN2 SUF

Tel. Brighton 672505

MICRO

JENKINS
COMPUTERS

FBC Systems Ltd.
Séius1

TABS Accredited Dealers
The Department of Industry MAPCON Consultants

10 MAIN CENTRE, DERBY.
Tel: Derby 365280

B and D Computing Ltd.
Sdtus
8 Sheep Street, 7
Highworth,
Swindon
Wilts SN6 TAA 0793 762449

WADE COMPUTING LTD

Sirius Dealers in South Manchester

Word Processing, Database, SuperCalc, General
Accounting, Estate Agent and Solicitors Packages

Mersey House,
Battersea Road,
Heaton Mersey
Stockport

Tel: 061-431 7192
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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

W

LONSULIANTS

COMPUTER BUSINESS SYSTEMS
15 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 Problem: In the rush of Evacuation someane forgot to disable the Guard
Robots and Laser Screens.

CAVES OF DEATH

The only 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
BREERAEE Cassette (16K) £9.95
BOMB HUNTER .......................Cassette (16K) £16.50

CAVES OF DEATH ....... el R & Cassette{?dk]ﬁ'lﬂ a5
CAVESOF DEATH .........................Disk(32K) £19.95

ATARI AM 400 Computer (16K) £199.00
ATARI 400 Computer (16K with BASIC) .................... . £249.00
ATARI 800 Computer (16K with BASIC) ...................... .. E499.00
ATARI 810 Disk Drive
32K Conversion for ATARI 400 (Exchange Price) ........

NORMAN AUDIO stock a wide range of Software from the Tellowing Manwlacturers:
Awalon Hill, Atari, Channel 8 Software, Atari Program Exchange, Inhome Software, Adventure
Inatmml. Arcade Plus, The English Software Company, Santa Cruz Educamnai
Personal Software, Datasoft Inc. Spectrum Computers, Thorn EMI Vi
ALL PRICES INCLUDE VAT & POST & PACKING.

AORMAN AUBIC LTD

E& OE

51 Fishergate,
Preston. Lancs.

Tel. (O772) 53057

Qwerty Computer Services

20 Worcester Road.Newton Hall,Ourbham
Tel. (0385) 67045

PET Products
LF.1 Soundbox £16.50
LF.2 Programmable Sound & Music
Generator * £30.00
LF.3" Light Pen £16.50
LF.4 TV/Video Interface (9" screen) £33.50
LF4A  TV/VideoInterface (12" screen) £35.00
LF.5 Reset/Restore Button £ B.80
LF.6 Disk on + Error indicator
(Green/Red/Audio) £11.95
LF.7 Disk Safety Device £11.95
LF.8 E-Socket ROM Expansion £12.95
Basic 4 Extramon to fit Basic 4 £ 8.95
LF.10 EPROM Burner £35.00
LF.11 ROMn' RAM 2K £25.00
4K £35.00
Battery back-up 4 £ 6.00
LF.14 Extended Basic ROM (2ROMset) £30.00
LF.15* Switch Unit £11.00
plus per switch £ 5.00
* Available for VIC

Add £1.40 to cover post & packing and 15% VAT
SAE for catalogue. Barclaycard and Access orders
accepted (Also after 6.00 p.m. and weekends)

We reserve the right to alter prices, appearance and specification
at any time. Prices valid until 30th June 1982.

Game for the VIC
* 10 levels of play

* Beats SARGON II
* Hint function
* Chess clock .
* Wide range of opening moves

* En passant,queening, and castling

~andisgenie ~

Available from Audiogenic, PO Box 88, Reading, Berks. (Tel: 0734 595269)
or from VIC dealers, £14.99 (inc. VAT, pdp). Credit cards accepled.

Ask for full catalogue. BOSS is copyright. KAVAN SOFTWARE 1982.
*Requires 8K minimum.
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Where to buy vouf CBM-PET

MICRO
COMPUTER
CC CENTRE

Virage Holding Co. Ltd

28 Sheen Lane, London S.W.14.
Tel: 01-878 7044/5/6/7

IDEK

SYSTEMS

COMPUTER SYSTEMS
COMPUTER PROGRAMMING
ELECTRONIC DEVELOPMENT
437 Stoney Stanton Road,

Coventry CVV6 5EA.
West Midlands.  Tel: (0203) 86449

B:0

Eﬂnmpuiers] Limited

The Consubianis (o ihe Norin West

. SUITE 1, 2
" 124 NEWPORT STREET,
s| BOLTON BL3 BAB,
F/ LANCASHIRE
Tel: (0204) 26644

o ol
BASINGSTOKE

BASINGSTOKE
COMPUTER CENTRE

For all your Commodore & VIC
requirements

Ferranti & Craig Ltd., 5 New Market
Square, Basingstoke, Hants
(0256) 52203

1 )
1ND)
W
Executive REPROGRAPHIC

and Business Consultants itd.
2/4 Oxford Road,

MANCHESTER M1 5QA

AUGHTON
MICRO
SYSTEMS

Woodward Road. Kirkby,
Liverpool, L33 TUZ

Telephone : 051-548 6060
Telex : 628681

DOUGLAS MOORE (SERVICES) LTD
SILVERBECK, CHURT

, Consyst Computer Services Ltd
T Maris Lane, Trumpington,
Cambridge CB2 2LN

Telephone: Cambridge (0223) 841997

makes your application possible
with support from

|office ecuipmnt) d

Anderston Centre ..:..
Glasgow LT 2
041-2218413/4

34 Quay Street
Edinburgh
031-2253871

MICROCHIPS
5t Georges Street, Winchester,
Hants SO23 8AH
Tel (0962) 68085

KINGSLEY COMPUTERS LTD
132 DESBOROUGH RD HIGH WYCOMBE
BUCKS.HPT1 2PU TEL (0494) 449749

SURREY GU10 2HL
(0256) 62444 TELEPHONE FRENSHAM (025125) 3779
L &J COM PUTERS
o~ Y e o™
Computer Centre st
S 6 THE PET SPECIALISTS
M' pAc ¥ Voo el COME AND . \II = :J" [] £189
. i E ”~ 1
_-Mwmmm Iniormc;tiun_Plnnntngl Control Services E Flsnerga’te' PPeStOn' SEE THE NEW 3 T - L ?itr‘lc VAT)
T s S s o s W1 W91 g Tel: 0772 57684 Available from stock

Polphons Larcaste: SO0 (STD 0524

As well as a full range of Petsoft and
Commaodore 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
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PROFESSIONAL
COMPUTER
SERVICES LTD.

143/145 Yorkshire Street,
Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065
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BUSS STOP COMPUTERS

Photo
Acoustics

BUSiNESS
LECTRONICS

“The Microcomputer Specialists’.
ROWNHAMS HOUSE, ROWNHAMS,

SOUTHAMPTON SO1 BAH
Telephone:
SOUTHAMPTON (0703) 738248

NORTH EAST

COMPUTER wllle SERVICES |
Osborne House, 28 Osborne Road
Newcastle upon Tyne NE2 2Al
Telephone (0632) 81 5157

AMITED

R

J. R. WARD COMPUTERS

» ALPHA
t‘ Business Systems
Church Street,

Telephone: Egham (0784) 31333

Ltd. LIMITED . SN
255a St. Albans Road 35 Potters Lane Milton Keynes
: Kiln Farm 5628 Hertfordshire.
:::fr:?:eg:r{:diebitrggg Miltan Keynes MK11 3HG 451'[:5390&4 Telephone: WARE (0920) 68926/7
Tel: Watford 40698
_MlCRO| VY] - Yorkshire Electronics
COMMODORE APPOINTED
SERVICES .. COMMERCIAL SYSTEMS DEALER
442/6 London NEW SHOWROOM NOW OPEN
7.9Ch h Road Fruit Exchange,
- urch Road, TO INDUSTRY Brushfield St.,
Egham, Surrey TW20 9QL London E.1. g%%ﬂmﬁssghm MORLEY

Tel: London (01) 247-2858247-3149

WEST YORKSHIRE. TEL: 0532-522181

C.S.E. (COMPUTERS)

12 WOKINGHAM ROAD

T TS

MICRO COMPUTER AND BUSINESS SYSTEMS SPECIALISTS

FOR PROFESSIONAL ADVICE
on tailor made programs

READING RG6 1JG 101 Cricklewood Broadway, from the PET experts
; LONDON NW2 3JG ‘
Telephone: Reading (0734) 61492 Tel: 01-450 1388/9 phone
Telex: 299479 = PET
COTPOTER m US
Computer Systems
COMPUTER Freepost, Hendon,
APPLICATIONS London NW4 1YB
PET specialists, Commodore appointed
Commercial systems dealers an
ick Road, Manchester 16
el 0616724682 01-202 2726 or 01-202 9630
EDMPUTER SUPPLIES [BAUANSEA) DEALERS!
() 0
80/82 Gower Road WHY NOT TRY
Sketty = B ADVERTISING
Swansea Catornam, Surey, CRISUA = your products, services,
SA2 9BZ sy : etc. in our PET/CBM guide?
Telephone: (0792) 290047 A box 3.85 x 6cm showing
name, address and logo of
—— WeDo It ---===--m=rmm-mm- All The Time
mES For your CBM Hardware, Software, | YOUT cOmpany costs only £20
Semié:erang C?mz;umabfes per month.
T T a ole from. .
Micro Computer OHCHAHD:CC;#MgUTEsé services | Tel: Jonathan or Karen on
21 St. Marti t,
Systems (LMK) Ltd. Wallingford, OXON 025671-2724
103 O’ Connell Street,Limerick. T
Telephone 46755(3 Lines). ittt Shﬁ?;m Deliver?lﬁe:t for further details

Car Park
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DATATECH LIMITED
Specialists in professionally written
programs for the Commodore PET.

If you need programs to meet your
exact requirements then call MIKE
SEATON on 061-904 9901 or write to:

Datatech Limited, 3 Bramhall Close,

E.L. Mills,
1 Vanessa Way,
Bexley, Kent DAS 2JS

Specialist in designing and imple-
menting systems based on 32K
PET with CompuThink drives

(400 or 800K). Timperley, Altrincham,
Cheshire, WA15 7EB
Chris Preston FOR SALE : PET 3032
Software Consultant
pecialist in assembly language| WiD_ DHeARe: drive: 4N oeeas
ecialist 1
and CompuThin disﬁs e g” 5 p;egm al. 01-353
' f work undertaken 2
BiR ipes ar w N 1 3401 after 10.30 a.m. in business
104 Tresham Road, Great Barr, hours
ingham B44 Tel: 021-360 0981 .

PET UPGRADE

We can upgrade your large keyboard PET at a
fraction of the “New Price” difference.

e L e RIS U Dt S T U S L
BB IO A e SO EDE00
B RO Dot SR

No extra charge if expansion area drilled with
quarter inch holes.
All new RAMs fitted with sockets
Fast while-U-wait service, normally within

2 hours
Tel: Mick Bignell 01-953 8385

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 + your old spool for refill

Cash/cheques with order to: Alphabet Company,
2 Whitefriars Way, Sandwich, Kent CT13 9AD
(0304 617209)

/) RHHI
PROGRA%NG ME\CS
Full Colour A4 Manual. 24 pages packed
with 7X Graphics Programming techniques
and ideas for games and “serious’ Programs.,
Written in "easy to undersiand language
and illustrated al every stage.

Ideas include:

Information Graphics Sketch Pads.
Saving your ‘Arl’. Making serious
pragrams interesting. Graphics Stringing.
IX Printer Graphics

L

| INCLUINNG LK. POSTAGE)
Print"n’ Plotter Products (we
18 Borough High Siree!
London SE1 95E

MicroComputer Printout September 1982

PROGRAMMERS

To advertise in one of these 4cm x 6cm
programmers boxes costs only £20.00

Contact Jonathan Horne on 025671 2724

TO ALL ADVERTISERS

OB6H 2X05/5
think OL an idea

jot it down

ring the number at the

then you also
can ad’ a touch

Cotﬂage

NIMROD SOFTWARE
Provide a highly professional and well
recommended design and program-
ming service for Commodore computers.

Call Ian Dolman for FREE advice,
consultation and quotation
01-878 6498

WPEWS

Owing to further expansion,
IMPETUS COMPUTER
SYSTEMS seek experienced
PROGRAMMERS on perm. or
contract basis. Hendon area.
Call Cliff Stamford on

01-202 2726 or 01-202 9630

per insertion.

top of this ad!

Graph ICS



“READ/
WRITE

exists only in the Marketing Manager's imagi-
nation, as seems to be the case with the BBC
Micro.

Calum Steen,

Helensburgh

Regrettably, this is only one of the many com-
plaints we have received regarding the long
delays on the BBC Mode! B — and undoub-
tedly there is little we can do about it, except
perhaps publish Mr. Steen’s letter as a warmn-
ing to potential buyers

We did pass on a copy to Acomn, in the
hope that they could clarify the situation. The
following reply comes from John Coll
"Manager — Educational Services” and we
leave readers to draw their own conclusions:-

“We share the frustration expressed by Mr
Steen. Model A's are currently produced by
Cleartone and to date, about 10,000 have
been shipped and we are fully up to date with
orders

Model 8's are unfortunately another story.
ICL are responsible for their manufacture
and we have been quite unable to encourage
them to ship the agreed volume. In practice,
we have received about 700 per week,
though a figure above this was achieved
once during April. We have had repeated as-
surances that production would be in-
creased but have come to realise that it is
necessary lo look elsewhere for exira volume
in view of the enormous number of orders we
hold. We have now contracted RACE Elec-
tronics as an additional UK source. Cleartone
have been taken over by AB Electronics and
it is clear that AB intend to increase
throughput at the first opportunity.

Nothing would please us more than fo be
able to deliver computers in adequate vol-
ume and aclually to start promoting the
machine in the UK, Mr Steen will be aware
that we have not advertised the machine
since iast September. We very much hope
that we will be able to achieve adequate vol-
ume from UK sources.”

" TOMMY’S TIPS

the record if you have also used the B parameter), the DOS
transfers the data to the disk. Now one reason why the DOS
cannot pick up the record length from the length of the
string you send to it is that you do not have to write a
complete record! The purpose of'the B parameter is to
allow you to position the DOS pointer to the middle of a
record. For example, the record might have a field in the
middle which holds a date of some sort, and that is all you
want to modify. Now you do not want to waste time reading
the whole record into BASIC, modifying the field using
LEFT$ and MID$, and rewriting the whole record, when all
you have to do is write the new field to the middle of a
record using the B parameter.

What happens when things go wrong? Well, if the
record length you specified in the OPEN command was not
the same as that used when the file was created, all kinds of
things can happen. DOS will use the length you gave it to
work out where the record it wants starts, but this will
probably be in the middle of a record on the disk! The
problem now lies in the INPUT statement, which will give up
when it finds a carriage return character. What will happen
is that the INPUT statement will only read part of the record,
from where DOS thinks the record starts up to the next
carriage return, so that you end up with a short record. On
the other hand, if you are writing to the disk, all the data in
your print statement will be transferred, so that you will
overwrite the start of the next record on disk

“ HOTLINE

SINCLAIR REGISTER

Pity the poor Editor. Apart from system. It should answer all
the distressing state of his biceps reasonable questions on the
and his shoes (he's working on the subject.

former; we have started a fund for
the latter), he has to answer all
your letters.

So we’ll do him a favour by
plugging the ZX8(/8] Register, a
classified list of programs,
hardware sources, ZX publications
and User Clubs for the Sinclair

The Register costs £2.95 from
its improbably named publishers
British Heritage Philatelics, who
reside, with their large stamp
collection, at 2 Woodland Way,
Gosfield, Halstead, Essex,

[ will keep you posted on the

Editorial biceptual situation.

[f you are moving house,
please be sure to let us

- - b know your new address so
The Editor welcomes your letters, YOU that your copies of
b:.n if you ralg:;re a Spe;sgnaj reply MicroComputer Printaut
ease enclose an S.A.E. .
: i & MOVED? can be redirected. It would

be helpful if you could en-
close your pre-
vious wrapper.

83




PEDRO COMPUTER SERVICES

4 Cowcross Sirest Talaphone 01 - 280 148

Lendon ECH

NETKIT II

Universal Communications
for the Commodore PET

Why buy an expensive terminal when you can use a Commodore PET
and still be able to run normal business software

NETKIT Il is being used in many varied and diverse apphcations, not only
as an intelligent or dumb terminal to MINI or MAINFRAME
COMPUTEHS_“ but also 1o support PET to PET communication with
shared processing and transfer of programs and data. Numerous other
applications are in use including interfacing to NC MACHINES, PAPER
TAPE PUNCHES. TELEX EQUIPMENT, HAND-HELD DATA CAPTURE
TERMINALS and ather industrial and scientific agquipment

NETKIT Il is the completely re-designed and upgraded version of the best
salling NETKIT communications interface

Unlike other software communication packages which are available
NETKIT 1l is a combined HARDWARE and SOFTWARE package which
rovides the PET with an RS 232 interface and new powarfu

communication commands. As the software is contained in a 4 EFROM
within NETKIT Il a disk drive is not a8 Necessity

NETKIT Il is now available for all series of PETS and is supplied with a
comprehensive aperation and applications manual

ONLY £160 + VAT

otkshite

(c%o, computers

28 RAMSHILL ROAD SCARBOROUGH NORTH YORKSHIRE Y011 2QF
TEL '0723| 78136 TELEX 527579

Programming the I E I /CBM

*“This book is ex
- Jim Sir

onably the most accurate
and comprehensive : seen Lo date.’

Jim Buiter

Bestseller — comprahensive Many programs, charts and diagrams. 17
teaching and reference boek on mﬂ:’m '“"ng':’z.ml_n le s 504
all software aspects of ISEIN 0 8507650 0 7. Price in UK and Europe
Commodores 2000, 3000, £14.90 each (incl. post and hea -ﬂuf-.-

D&d'ungj Five or mona books £12.90 sach.
4000 and 8000 Soft plastic covers 45p each. LEVEL LTD
microcomputers and (MP}, PO Box 438, Hampstead, London NW3
peripherals. 1BH. Tel: 01-794 9848

b e e o mm e e w—s s e e e — s —— e
Cut out of copy COUpon, or write 1o
LEVEL LTD. (MP), PO Box 438, Hampstead, London NW3 1BH

Send ...... copyfias of Programming the PET/CBM at £14.90 (post free)
| enclose chequa/P.0. for £...........0r official order.
NN L e e

ADDRESS .

Fast Service same day despatch

Silicon (enfre
Edinibusgh

BUSINESS & PERSONAL COMPUTERS,
PRINTERS & SOFTWARE

ATARIMAINDEALERS

400X Computer 16K £199.90

400 "- 16K £249.90
32K £338.90
16K £499.00
32K
48K

Recorder

FAST MAIL ORDER SERVICE
FORATARICOMPUTERS

NEW ADDRESS

6/7 Antigua Street,
Edinburgh

Temporary telephone No.
031-332 5277

Disk Drves, printe 1]
Largerange nf ‘-sniw /are stocked
* Send stamp for Atari Catalogue *

and price list




To: MicroComputer Printout Subscriptions,
Stuart House, Perrymount Road, Haywards Heath RH16 3DH

Please start my subscriptionwiththe......................... issue.

[ Ilenclose: [ ]Send me a pro-forma invoice (prepayment still required)

[ JUKE11.40 [ JEire£IR15.60 JEurope £17.40 [ JUSA Airspeeded $29
[ ]Rest of World Airmail £30 [ ]Rest of World surface £16.50
Access/Mastercharge/Eurocard and Barclaycard/Visa holders may order by telephoning 0635-201131 during office hours
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For those suffering from
severe soccer withdrawal
symptoms as a result of
the World Cup being over
and the new season not
yet arrived, this program
may go some way to
alleviate the distress. It is
a small database of the
various glories that soccer
clubs have achieved and
will allow you to wallow in
nostalgia, look forward in
hope or simply win a pint
over a bet.

Data for seasons stretching from 1889 to
1982 is held, covering the FA Cup finalists,
League Cup finalists, Division 1 League
Champions, and the highest position
reached by each club currently in the four di-
visions. Regretfully, lack of space and time
has precluded me from including Scottish
teams but it is a matter that you can easily at
tend to, given the information contained in
this article

Team information can be obtained for each
or all of the above "honours' and listed by
team or season. The data is held in these for-
mats:-

FA Cup and

League Cup: YYSSRR where YY is the

2digit year number (e.g. 81 indicates 1980-
B1 season). SS is the score; digit
1 is this team's score, digit 2 is
the opponent's score. RR is the
pointer o the rival team's data

Div. 1 winner: ¥Y where YY is the year
number as above.

Highest position: YYDPF where YY is the
year number as above. D is the
Division (5 is old Div.3 North, 6 is
old Div.3 South). PP is the posi-
tion reached. Where a club has
reached this position more than

once, only the most recent is recorded.

By Bob Chappell

The data for the cups and championship is
held as continuous strings of 6 digit multiples
(there is only a single entry for highest posi-
tion data). Thus, for each team, the data is
held as follows:-

Team name, FA cup data, League cup data,
Div. 1 data, highest position data.

Where there has been no achievement in a
category by a particular club, the data is sig-
nified by a single asterisk. The program does
all the unpacking and places the data into the
correct array elements

Allthe datais read in at the beginning of the

program and the name of the tearn currently
being processed is flashed on the screen as
an indication that the program is setting up
the information. At this time, the program
uses an inverted list technigue. Inorder to ac-
cess speedily the data by year as well as
team and category, a mechanism of deter-
mining which teams were involved in a par-
ticular year is needed. This could be ac-
complished by simply searching through
every team'’s data for the year in question but
this would be rather slow. Instead, the team
data is searched at the beginning of the
program and for every year item encoun-
tered, an entry is made in a year array which
points back to that team. Thus, item 2 in the
year array is for 1901 {elements 1-83 hold
years 1900-1982 and elements 80-100 hold
years 1889-1899 respectively)

In each year element, a string is built up of
pointers back to the appropriate team data
For example, the data in year element 1 con-
tains 031674 —these are pointers to teams 03
(Aston \illas), 16 (Bury) and 74 (South-
ampton). So instead of having to search
through every team for an event in the season
1899-1900, we can just examine this element
n the year array, which in turn tells us to look
only at Aston Villa, Bury and Southampton

If there happens to be no entry in the year
array, or no corresponding entry for the
category we are searching, then this means
that that event was not held that year (in the
case of the League Cup, the message is dis-
played that it had not been instituted at that
time)

When searching by team, there is no need
to enter the full name of the team, just enough
characters to make it unique. For example, if
you wish to display Liverpocl's achieve-
ments, entering LIV is sufficient. However,
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you must be careful — entering LI only will
match against LINCOLN and the program
will display their results as they are stored
higher in the array than Liverpool. Similarly, L
will produce the results for Leeds. Examine
the list of names in the program, particularly
those for Queen's Park Rangers and Notting-
ham Faorest.

As far as | know, all the data is correct — if
you have any difficulties, please first check
that the data has been typed in correctly. If
you disagree with any of the facts, please
write to me care of the Editor

(Ed — MicroCaomputer Printout does not un-
dertake responsibility to reimburse ex-
penses, medical or otherwise, resulting from
errors in this program!)

For those of our readers not suffering
severe soccer withdrawal symptoms, the
program listing and documentation should at
least provide an insight into some interesting
technigques for handling lists of data

Major Routines

20-75 Menu of options

80-145 Select by year - line 135 s start
of year loop

150-210  Display FA Cup results by year

215-285 " League Cup results by year
290-345 " Championships by year
350-405 " Highest Position —line 405

isend of year loop.
410-455  Subroutine to convert 1into 1st
2into 2nd, etc
460-515  Obtain & search for team name -~
520-575 Display FA Cup results by team

580-600 " League Cup results by team

605-635 " Championships by team

640-655 " Highest position by team

660-730 Read indata and create inverted
year list,

740-1255 Teamdata

1260 Delay routine

1265-1275 Pause routine

Major Variables

£(92,5) Teamarray—foreachof92
teams contains FA Cup, League
Cup, Div. 1 winner and highest
position data.

TY$(100) Yeararray containing pointersto
team array.

SY&SY$ Startof yearrange requested

TNS Team name extracted

HS&AS “Home" teamandrival team's
score

RT Pointer to rival team

T Pointer to "homea” team

N Number of option selected

Reverse heart is Clear screen
Reverse R is reverse on
Reverse S is Home cursor

Program occupies about 11.5K, and was
originally written to run on a PET, but can
easily be converted.

5 rem THeCOOLBAll honours#RE

10 rem *"%boh chappell 26/5/82%%%
15 gotobss

20 rem *"menus®®

25 printhd$:print:print:print:prist" 1. fa cup final resultas,
30 peint:print” 2, leagus cup final results."

35 printiprint” 3. league Ef'ﬂmplﬂﬂsl"lpﬂ"j—"t-lﬂf‘iﬂ 2
&0 print:print” 5. all the above."

5 print :print :input®which number";n§ine 1r‘tu'ail.tr"5]]
] _!'hcloc'r'_‘,-bu';enprjr't. pr']:n" "J.rval {t ent“'_v .y mubﬁﬁﬂ gotods
- by ysar.”

. by l:eL "
sinput "which number®;pd:p=int{val(ps))
rint :print "invalid ent.r'v ":goaub 1260 :gotoss

r 4 digita).":print
$:ay=int(val(ay$))

int"not in my records. " gosub 1260 1 goteTs

my records.':gosubi260:g0toTS
1 goaut 1260 :gotoTs

1,2)):egatsitn, 1) 108=t8(tn,2)

stepb:klzval (mid$ie$, 12,2))

val (mid$(cs, j2+3,1))

ted haztdirt, 1) ;as: j2=lenict): len(tnd )
p this season."
by year®®®
cup final ":print:iftn="

(tn¥)atep2
$(tng, J1,2) ) :es=td{tn, 1) :08=t8(tn,3)

d$ies, 32,2}

p1i)aszval (midg(es, j2+3,10)
ast j2eleni(ed): j1=len(tnd)

"the league cup had not been inatituted.™

3 rint :print
305 forjl=ltolen{tnd)ateps

310 tn=val (mid$(tn$, j1,2))it8=t$(on,1 ) :o8=cd(tn,4)
1rog=""gota3U0

320 for j2=itolen{es)step:ti=val (mid$(cs, j2,2))

325 ift1<»j=1gotodin

330 z=l:printt$: je=len(c$):ji=lenitnf)

335 next j2

W0 next i1

345 ifz=Othenprint'no champlonships this season.™

350 rem "¥paat position®®®

355 ifn=3gotolds

reint :print"R best poaition ever ":print:iiftni=""gotolkOO
Jatep2

$-t$(tn,1)cd=t$(tn,5)

'_esgue ghampions ":print:iftnf=""gote3ls

':.n val (mid§( Ln.!,Jl, 1)

375 tl=val(mid$(cs,1,2)) 14001 3= 1g0t0305
360 ift 5

305 2= i i finished ";:gosublils
390 printp$; ¢ E

395 next j1

&Koo le-ﬁtrﬂ-apr-.nt "nothing for this ssason.
05 gosubl265inext ji:gotozS

E10 rem **%pog 1 subroutine®®#®

415 p=mid$( 2] p“-‘" OFtheanp$=right$ips,1)
--au d3-mid3(os, 3, I]

mm:rl;slpi 1)=

555 return

":print iprintizzs0

aublgs cnext 3 1 gobols
t
that team.":gasubl26l:igoto2d

*fa cup finals by team®'®
fa ocup :|":|.r~a1 - Mph(ze,1);" ":ad=t(z=z,2)
thenprint » never reached the final.'":gotobll

pb iysval (mid$(as, §,2))+1900

al(midg{at, 1+3,1 rt=val (mid$(af, j+l ;2])

al (mid${a$, }+4,2))

4. highest position."

00 00000000 OCOCOOCOPOCROROOORORONOONOOEOPOROINONRNOOIONOINONONOSNONONONONOBDOLOOONONOSIONONSTY
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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! Cur ‘Simply
Recover' disk file repair kit (4040 only at present)
will allow you to save crashed files, append BASIC
of m/c subroutines, change disk names and IDs
VIS tion systems, efc. 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 Sjmple Software Ltd.
15 Havelock Rd., Brighton,
Sussex BN1 6GL

Tel: (0273) 504879

HEW BRANCH NOW OPEN
al
BE-87 Wilton Road,
London SWiV 10N
Telk: (01) B34-5096 /5018

sull the professional
s Euperie

# Heliable Technical
¢ eewds of both Small Busin

Aecoed Keepang
Financial Model

We have the systems
You have the choice

\ '_’l Interactive
\j LY /:/ Computer
P @,’E.\N — Keyboard

Simplified , low cost, keyboard

FEATURES

“"PROGSTOR"”

PERMANENT PROGRAM
MEMORY SYSTEM

PPMS-01

PET Computers

Alternative to floppy discs & cassettes for program storage.
System will LOAD and RUN users own programs.
Capacity from 2K to 28K,

Autoboot facility — programs run on power-up.

* % ¥ % X

Self-contained and easily installed inside computer.

Applications:—

Ideal lor O E M. users to turn PET into “X¥Z" on power-up

As system (8 not daa
shop i iNg
Any ind are
nacceplal Ie 3| [ i 1 1
entific a nical arimie witEr 1 widy few Jrams ar
ent usE
ar e u an M programmir ¥

MICROSCIENCE LIMITED

P.O. Box 14, Bramhall, Stockpor, Cheshire, SKT 205

MicroComputer Printout September 1982



1521 STACK

STACK STOREBOARD STACK ROM
(memory expansion unit) § SWITCHBOARD

Power up your VIC-20 to Ko up 114 PYpas o
a MASSIVE 32k ach ol s
COMPUTER!! H%TCSKI“’T'%K'T

etc

only £49-00 New L Price!! 229 00

(plus VAT) for 3k s fplu-.‘j VAT)

and expandable to 27k on the same board.

STACK 8k RAMPACK R it e s

Use this upgrade pack to increase memory size on

S LGwen e ony £20.00 MOTHERBOARD

(plus VAT)

STA C K LOW c OST Fits into the port at the rear of the Stack Storeboard or the Stack Low Cost 3k
Memary and enables you to use up to 4 cartridges in addition to the extra
memaory on the Storeboard or 3k Memory. Each slot can be swilched in or

R8232 'NTERFACE out, thus allowing the use of

T one, all four, or any combination
of cartridges without having to
/ 3 % remove them
i ol ]
!

Allows you to use a serial
printer with your VIC-20.

£22.99

(plus VAT)

STACK LOW COST 3k
MEMORY

The lowest costin 0 Memony addition
gives you &' 2k of user memaory on
your I: 20 Alf;.c_, allows you 10 use

those qual games which demand

3k of Hi-Res Graphics' Socket al rear
allows you to stack up further
accessories

only £25 99

. £24.99

(plus VAT)

STACK VICKIT SERIES

A series of ROMs which greatly simplifies programming and
enhance the %‘ualltles 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

(plus VAT)

iplus VAT Special Offer Price if Purchased
with STOREBOARD only £1 5-00
(plus VAT

VICKIT Il

A 4k ROM offering ALL THE FEATURES OF VICKIT plus.... TEXT

IE
e cen oL 629.00
(plus VAT)

Allows you lo use VIC-20
without keyboard entry by
simple programming. Sensor in
pen sees the TV screen' |deal
for education. games. menu

selection etc
= Other exciting additions to the
/ only £2 5 » QA(T) VICKIT series due soon!
(plus )

Contact your local Commodore VIC dealer for details.

Stack Computer Services Limited, 290-298 Derby Road, Bootle, Merseyside. 051-933 5511. Telex: 627026.




