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Choosing which game to buy from the mountain available is a difficult job,
especially when everyone claims to produce the best on the market. But how can
you tell the best from the rest?. To help you decide, read on. . . .
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Let your Spectrum be your guide in a totally new
dimension in adventures in the true spirit of
traditional role playing games where YOU design

the scenario.
"I have been a Dungeons and Dragons fan for

several years__The package provides excellent
entertainment for all fans of the cults and should
prove a good introduction to the game”.

-Sinclair User.
"Hl'p’ghly recommended for its versality, originality
and guality. Definately well worth obtaining”.

~.2X Computing.
ZX Spectrum 48K £7T.
Written by Graham Stafford.

What the
real critics say. . . .

Very rarely have
software titles produced
such universal acclaim
as 'Halls of the Things'
and ‘The Dungeon
Master'. Now, with three
brand new programs,
Crystal continues to set
the standard of software
excellence. The
difference is obvious -
the choice is yours:

The Best or The Rest.

INVASION OF THE
BODY SNATCHAS!

At last! a version as fast and furious and as
frustratingly addictive as the arcade original.
Landers, Mutants, Bombers, Pods, Swarmers and
much much more combine to produce the
ultimate space game!

ZX Spectrum 48K £6.50
Written by Simon Brattel and Neil Mottershead.

e

THE ISLAND

The ultimate test of logic and deduction! Can you
solve the hidden mysteries of the South Pacific
Island on which you have been stranded - and
escape alive! A brilliant classic style adventure
game to facinate and frustrate you for months!

ZX Spectrum 4BK ET.50
Written by Martin H. Smith.

HALLS OF THE THINGS

A stunning multi-level maze ‘arcade - adventura'.
“Excellent and dangerously addictive - could
change the Spectrum games scene
overnight”, «Sinclair User.

“Spectacular - One of the best games |'ve seen,
finely balanced belween simplicity and
addictiveness - superb graphics and colour - |
CANT RECOMMEND IT HIGHLY ENOUGH",
--Popular Computing Weakly.

ZX Spectrum 48K £7.50

Written by Neil Mottershead, Simon Brattel and
Martin Horsley.

e

ROMMEL’S REVENGE

A brilliant interpretation of the most visually
stunning arcade game of all time. Superb high
resolution 3D graphics with full perspective plus
a2 host of new and exciting features make
Rommel's Revenge the most spectacular game
ever produced for your Spectrum!
ZX Spectrum 48K £6.50

Written by Martin Horsley.

™\ SUNDERLAND SR3 3RX

Please send SAE for our latest catalogue and
details of our forthcoming software.

Catalogue FREE with every order. P&P included
Please add £0.50 per item for overseas orders.
Please make cheques/PO's payable to:
CRYSTAL COMPUTING
Dept SU11

2 ASHTON WAY

EAST HERRINGTON

DEALERS! For details of our excellent
dealer discounts (including export)
ring Chris Clarke on 061-205 6803,

PROGRAMMERS! Written any good
software? send it to us for evaluation and
details of our excellent royalty scheme.
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JUST AROUND THE CORNER, A NEWR
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BLACK CRYSTAL

The Classis, six program adventure game for the 48K Spectrum and 16K ZX-81
computers, No soltware collection is complete without it !

“BLACK CRYSTAL is an excellent graphics adventure and a well thought out
package” (Sinclair User. April "83).

“BLACK CRYSTAL has impressed me by its sheer quantity and generally high
quality of presentation. | am atraid | have become an addict” (Home Computing
Weekly, April '83)

SPECTRUM 48K 180K of program in six parts . . . only £7.50
ZX-81 16K over 100K of program in seven parts , . . only £7.50
Why pay more for less of an adventure?

THE ADVENTURES OF 5T. BERNARD
An exciting, fast moving, machine code, arcade game where you guide your
intrepid 5t. Bernard through the perils of the icy wastelands to rescue his Mistress
from the clutches of the abominable snowman. 48K Spectrum £5.95.
' |

THE CRYPT
written by Stephen Renton

Prepare yourself for the many challenges that shall confront you when you dare
to enter “THE CRYPT"

You will battle with giant scorpions, Hell spawn, Craners, Pos-Negs and if you
are unlucky enough — the Dark Cvclops in this arcade style adventure.
Available now for the 48K Spectrum @ £4.95

ZX COMPENDIUM

ALIEN INTRUDER

HWUMEROLOGY

MITROGLYRHICS

MCYIE MOGELL

ZX-81 COMPENDIUM

Alen Intruder, Wumpues Adventure, Numerology, Hangman, Hieroglyphics,
Movie Mogul.

The ideal software package for all 16K ZX-81 owners. Six major programmes on
'wu cassettes for only ©6.50.

“Alien Intruder 'Hieroglyphics — Both programs make good use of graphics and
words to make a very entertaining package.” (Sinclair User, Aug "82)

“Alien  Hieroglyphics. Wumpus/Movie A varied mix from Carnell, all featus-
ing imaginative responses and graphics and all of them good games for all ages

{Hieroglyphics is particularly good for children).” (Popular Computing Weekly,
Aug ‘821

STARFORCE ONE

Take on the robot guardians of the central computer in a superbly stylised three
dimensional battle game. 48K Spectrum £5.95
(100% MACHINE CODE ARCADE ACTION)

THE DEVIL RIDES IN

1 uttered the last incantations as the clock struck thirteen. All fell silent except for
a faint rustling in the corner. From oul of the shadows they came, all Hell's fury
against me but | was not defenceless until the Angel OFf Death, astride a winged
horse, joined the battle. Avoiding his bolts of hell fire, | took careful aim. My
chances were slim, bul if my luck held . . . 8K Specirum J
(Fast moving, machine code, all action, Arcade game)
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Available through most good computer stores or direct from:

Carnell Software Ltd, North Weylands Industrial Estate, Molesey Road, Hersham, Surrey KT12 3PL.

Dealers: Contact us for vour nearest wholesaler.

COMING SOON

HE WRATH OF MAGRA"

The first born has been destroved. The Black Crystal of Beroth has been banished.
alliance of Evil has been defeated by the armies of Lord Fendal. So ends the
d Age. Now we invite you Lo write your name in the history of the Fourth Age
the Third Continent.
ou will meet friends and enemies, old and new, in the long awaited sequel 1o

: Dungeon. Using high resolution graphics and combining the best qualities
of "Black Crystal” and “Volcanic Dungeon”, we will allow you to become part of
this tale of revenge.

“The Wrath Of Magra" comes as three, 46K programs on cassette, bowed with
instruction manual and book detailing the history of the Third Continent and the
many spells vou will be using throughout the game.

NOTE: "The Wrath O Magra” is a complete adventure. You need not buy
“Vaolcanic Dungeon” or “Black Crvstal” to play it.
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The last year has been another eventful one
in the Sinclair market. The arrival of the
long-awaited Microdrive and a knighthood
for Clive Sinclair are only two of the items
we cover in this assessment of the
developments of the 12 months.
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Mike Johnston reports on last year

Market reaches
critical mass

active element together, at a certain

point it reaches a critical mass and a
chain reaction follows. Something simi-
lar seems to have happened with the
density of home computers in the popu-
lation early last year. Suddenly every-
one seemed to want a home computer.

Computing was scarcely a minority
interest even before that, with an esti-
mated half-million home micros in use
in the UK. in 1982 but in 1983 1t
caught the public imagination. Com-
puting became news.

The Sunday newspaper colour sup-
plements contained features on comput-
ers, the daily papers started computer
colymns, young programmers Were
hailed as the new pop stars and, perhaps
most fittingly, Clive Sinclair, the man
who invented the home micro, received
a knighthood.

While micros in general began to
receive increased media coverage, Sir
Clive and his company were rarely out

IF YOU GATHER sufficient radio-

of the news. In December, 1982 a strike
at one of the Sinclair subcontracting
plants, Timex in Scotland, made
national headlines. In January the sale
of 10 percent of the company to City
investors for £12 million and the news
that Sinclair Research was worth £130
million practically guaranteed more
coverage.

In March Sir Clive was named
Young Businessman of the Year by The
Guardian. In April there were more
industrial relations problems at Timex
and the development of the flat-screen
TV project was affected. The Spectrum
price reduction in May made headlines
as the first colour computer for less than
£100 — the 16K version sold for £99 —
and the June announcement in the
Queen’s Birthday Honours of a knight-
hood for Sir Clive made even bigger
headlines.

Later that month the Sinclair plan for
a high-technology think-tank again at-
tracted the national press. In August,

the-final release of the Microdrive was
just a little of an anti-climax — afier
‘coming shortly’ for 18 months — but
that was capped in September by the
unveiling of the flat-screen TV, first
announced even earlier.

Sales of the Spectrum soared during
the period, perhaps helped by all the
publicity, from 60,000 in November,
1982 to more than half-a-million by
August. The ZX-81 may have done less
well, although no figures have been
released, despite the considerable price
reductions — down to £40 in May and
again down, including 16K, to £45 in
August. Sinclair is continuing to sup-
port the machine but the W H Smith
announcement that it would not be
stocking any new titles for the ZX-81 is
perhaps ominous.

Sinclair has not had the field entirely
alone, as he did in the early days, and
the less-than-£200 market has become
increasingly crowded in the last 12
months, with some fierce price-cutting
taking place as companies jockeyed for a
place.

The Vic-20 fell from more than £200
to around £140 in some shops before
last Christmas and other companies fol-
lowed suit — Texas, Atari, Lynx, Drag-
on — either by reducing the price or
offering a machine as part of a package
including software or other hardware.

After Sinclair reductions in the price
of the Spectrum in May, there was a
further round of cost-cutting from other
manufacturers. All of which has been
good news for the consumer, who now
has a much wider choice at lower prices.
It has not been such good news for some
companies forced to reduce their profit
margins to compete with the Spectrum
without the advantages large-scale pro-
duction brings.

Despite the competition, the Spec-
trum has managed to maintain a healthy
lead over its rivals and continues to top
the best-selling hardware charts. By the
end of March, the company was report-
ed to have doubled its turnover from
£27 million to £54 million and made a
profit of £14 million before tax.

In the U.S., where competition has
been even stiffer, a number of large
companies, including Texas Instru-
ments, Atari and Mattel (Aquarius) had
substantial losses. Timex, which makes
Sinclair lookalikes, has not done too
well either, despite a promising start.
The TS2000 (Spectrum +) was due for
release early in the year but was de-
layed, then re-designed 1o meet the
competition. Timex was forced to make
heavy discounts on the TS1000 (ZX-81)
to boost flaggifdg sales.

SINCLAIR USER Annual 1984
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titles already used in schools.

The first six titles suitable for 4 to 8 year olds,

are available now.
If you have a ZX Spectrum 48K or a BB

Model B microcomputer at home,you canso easily

keep up the school’s good wor k Andthe beauty of
it is, the child sees it as a game!

[ablesums unravels
) of tables;
Fairshare uses '.__]“Ig the
Octopus to make sense of
division: Numberfun makes
addition and subtraction
easy; Wordgames helps with
spelling and expands vocabulary; and with Getset
a child is helped with counting,

All good fun!

Griffin Software titles are at W H Smith, Boots
and other computer shops evenywhere.

Plas, with aGriftin

Sothey take school intheir stride

GRIFFIN
7 SOFTWARE

~ it‘s an education.



One advantage the Spectrum has con-
tinued to enjoy is a very large and
sophisticated software base. Many com-
panies which produced software for the
ZX-81 have found it easy to make the
transition to Spectrum software, Other
companies from the record and publish-
ing world — Thorn-EMI, CBS, Virgin
— attracted by the large potential mar-
ket, have also joined the contest.

The number of new software com-
panies, large and small, to have joined
the Sinclair industry in the vyear is
astonishing. They are almost as numer-
ous as the new computer magazines —
two new weeklies and innumerable
monthlies which appeared during the
year. A feature of the last year has been
the movement into software. Compan-
ies once specialising in hardware, like
Quicksilva, dK Tronics and Kempston,
have begun to market programs. Quick-
silva ceased production of hardware en-
tirely.

Software has become increasingly big
business with the one-man program-
mer/entrepreneur giving way to the
publishing software house which com-
missions programs from freelance pro-
grammers or employs full-time software
producers. In recent months computer
magazines have been full of advertise-
ments for programmers and/or pro-
grams, preferably in machine code.

A number of companies now have
large minicomputers which behave like
Spectrums — or Orics or BBC machines
— but which offer many addirional
facilities for developing software. Psion,
which had a £5 million turnover last
vear, produced Flight Simulator
using such a machine; Melbourne
House developed The Hobbit in that
way; and Ultimate devised PSST.

More recently, Virgin Games de-
clared its intention to use such a system
in preference to commissioning pro-
grams. While it is still possible, no
doubt, for someone to run a part-time
company from a kitchen table, those
developments make it more difficult
because of the users’ demands for well-
finished programs and the costs now
involved in marketing.

It is an indication of the size and
popularity of the computer market that
it is beginning to attract crime. Three
thousand Spectrums, later recovered,
were stolen from Prism Microproducts,
the Sinclair retail distributor, in June. It
has also become profitable to pirate and
mass-produce popular games tapes
which are then passed-off as originals
from the major software houses.

Another issue which has enraged
some software companies is the one of

software libraries, In March, Quicksilva
applied for an injunction against a com-
pany it claimed was effectively lending
Quicksilva programs, which might easi-
ly be copied.

It is an indication of the seriousness
of software companies and the large
amounts of money involved in fraud
that two organisations have been set up,
The Computer Traders’ Association in
February and the Guild of Software
Houses. Both claim to be seeking
methods of protecting the customer and
policing the industry.

Methods of distribution have
changed, too, and have become better-
organised. Mail order is still popular
but many users prefer to see in advance
what they are buying, without having to
wait. More and more, software is being
distributed through wholesale and retail

‘Companies once
specialising in
hardware have begun
to market programs’

outlets. Prism Microproducts has
reached an agreement with an electrical
retail chain to establish software dis-
plays in the shops, which will be re-
stocked regularly by Prism. It is hoped
to extend the system to other retailers.
Prism also hopes to introduce electronic
distribution of software via a terminal
held by the retailer.

Another new development for the
distribution of software appeared this

year, after two false starts. Micronet
800 produced an adaptor which allows
the Spectrum to be linked via a tele-
phone line to Prestel and to the Mi-
cronet programs and information on
micros. It also opens the possibility for
Sinclair users to contact each other via
the system.

Star item this year, though, was the
fabled Microdrive and Interface One,
which finally surfaced in August after
numerous false alarms, It was almost
bound to be little disappointing, consid-
ering the length of time we had to
imagine how wonderful it would be.
Having said that, there is little doubt
that it will be reasonably high on the
shopping lists of most Sinclair users for
add-ons; 85K of program loading in a
matter of seconds must be worth wait-
ing for and for most of us the wait is
likely to be some time,

The only serious reservation is the
price of the cartridges. The interface
and networking look ideal for use in
schools and may go some way to upset-
ting the near monopoly of BBC ma-
chines. That was one area where the
Spectrum has not been too successful so
far this year.

The other major piece of hardware
from Sinclair appeared at the Personal
Computer World Show. The Interface
Two seems to be designed specially for
those who can admirt that they did not
really buy a computer to work out
quadratic equations at all. A joystick
controller with plug-in ROM car-
tridges, it allows instant access to your
favourite games programs with a mini-
mum of fuss. The Interface is priced
very reasonably at around £20 bur the
games cartridges are a little more ex-
pensive at around £15 each.

10
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Software Scene

An important part of Sinclair User is the
review of the latest software. Our writers
give their opinions on the best available for
both the Spectrum and the ZX-81.
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John Gilbert’s overview

Development rate

is ‘astonishing’

HIS YEAR the software indus-

I try has been very fortunate in

having more rises than falls,
although in most cases that is due to
luck and the market situation rather
than good software. The rate of devel-
opment and achievement by some sofi-
ware houses has been astonishing at
times. In the adventure sector The
Hobbit swept the board for accolades.
Arcade software Time Gate, 3D Com-
bat Zone and now Maziacs, have
stood out from a bewildering array of
space and maze games.

The Hobbit sent thousands of 48K
Spectrum owners mad and floored most
critics, who could not get enough of ir,
Many critics thought, when it was first
released, that there would be many
imitations. The critics were wrong as
there are some companies trying to
equal the game but no-one has managed
to capture the same atmosphere of mad-
ness.

As with adventure games, arcade soft-
ware has reached a peak. The year
started with John Hollis” Time Gate
from Quicksilva which showed what
could be done with the graphics capabil-
ity of the Spectrum. Particular attention
was paid to the rthree-dimensional
effects used in the program and, as an
early effort, Time Gate was stunning.

Another game which shows-off the
graphics of the Spectrum is Halls of
the Things from Crystal Computing.
It stretches the Spectrum graphics
facilities to the limit and provides an
incredible chase round a multi-level
maze, populated by strange and deadly
creatures.

The game has proved popular with
many people although, for some reason,
retailers seem reluctant to stock ir.
From the moment it is LOADed, Halls
of the Things displays signs of technical
excellence. If you watch closely you will
notice something unusual happening
when the title screen enters the com-
puter. The display does not appear in
blocks on the screen. It appears to move
vertically straight down until it hits the
last line of main screen and then the
game begins. There is no wait between
the LOADing of the initial display and
the game.

It is surprising that no manufacturers
of software have tried to duplicate the
efforts of Crystal, although one game,
Maziacs from dK'Tronics, is close to it.
It also relies on speed and graphics for
its appeal. A good deal of thought obvi-
ously went into the visual presentation
of Maziacs and because of that it is an
attractive package.

A new type of game to emerge in
1983 was the graphics adventure. Until
a short time ago most adventure games
used text only to describe the locations
which could be visited by the player.
The Artic adventures provide good
examples of this type of game.

The new class of advenrure uses
either full-screen to illustrate locations
or split-screen with text at the bottom
and a picture of the current location at
the top.

The first graphics adventure was
Pimania, although it differs slightly
from the strict definition of the category
because the locations are not displayed
using graphics. The animated graphics
which are used, including the Pi-man
singing, give clues to the solution to the
puzzles which are posed in the text, or
an admonition to the player who is not
doing very well. There has been unmis-
takable reaction from players—you
either love it or you hate it,

Apart from Pimania, the first graph-
ics adventure for Sinclair machines was
The Black Crystal from Carnell Soft-
ware. It provided the basis for several
similar games where the locations were
put on to a screen map and the player
moved a marker around it,

The next development of this type of
format was provided by Doric Com-
puter Services which produced a Spec-
trum version of The Oracle’s Cave.
The bottom of the display is taken-up
with a description of the cave system
which you are in and the top contains a
silhouette picture of the cave and your
player-figure in the cavern.

That figure will walk and climb,
depending on what you are asking it to
do, and the whole scene is very lifelike.
The graphics are smooth, startling and
exciting. They show the way for the
development of the graphics adventure
in the next year.

Unfortunately the business and edu-
cation market is not much further along
the road than it was at the start of 1983,
I is too soon to visualise what compan-
ies are likely to do with the Microdrive
but manufacturers already in the busi-
ness have made a good, if slow, start.

Most of the products produced in the
last year have been for the home finance
market and, include Finance Manager
from OCP and Business Accounts
from Wilsden Computer Services.
Little has been produced but the pro-
ducts available are of good quality.

The main contributor to the small
business market is Hilderbay, which
still produces a Stock Control Pro-
gram and Payroll program for the
Spectrum and ZX-81. Hilderbay is an
exception to the rule, as it also produces
software for other more expensive com-
puters, such as the Apple II, and so has
the experience to produce the proper
type of program.

Another company to edge its way
into the small business sector is Kemp.
It has provided businessmen with three
very usable programs—Purchase Led-
ger, Stock Control and Stock Led-
ger. Unfortunately they are available
only for the 48K Spectrum.

No doubt programs of this kind will
soon have Microdrive upgrades but un-
tl then they are of somewhat limited
use for anything but small businesses.

There is little worth noting in the
education field this year, except for the
MEP programs from Sinclair Research.
Sinclair took the unusual step of adver-
tising the programs as ones which will
be used in schools and can be bought for
home use.

One company moving to the fore this
year, not because it retains any really
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outstanding programmers but because
of the simple brilliance of the teaching
technique which is used in the pro-
grams, is Widget Software. It has pro-
duced several educational programs but
one of the most exceptional is Path-
finder. The cassette contains four
games based on different mazes. The
idea is to learn as you play—an import-
ant lesson to be learned by all edu-
cational manufacturers.

Young people learn more easily by-

playing games, so Widget has concen-
trated on combining educational con-
cepts with play. Although the programs
are written in Basic, they perform the

to games and utilities as soon as the
machine is switched on.

Next year there should also be a
radical change in the way software de-
velops and how it is accessed. Software
on Microdrive and on ROM cartridge
are only two new items. The third is
telesoftware which can be accessed from
Micronet 800.

Telesoftware can be accessed from a
central database of programs via tele-
phone lines, The programs are trans-
mitted or downloaded from the database
and can then be listed on the user’s
computer. At present the service is
available only for the Spectrum but

‘Now that 48K Spectrums are beginning to
filter into schools, children will lose the attrac-
tion for games and begin to treat computers,
and the software which they run, as tools’

dual task of teaching and keeping a
child interested very well.

Education is another area in which
the Microdrive will be useful. It is
possible to store information, graphics
and questions on Microdrive which can
be called up by a teacher or a student.
In that way it will be a valuable tool and
educationalists would be advised to take
advantage of it.

It is too early to see the effects of the
Microdrive, Interface One, or even to
see what impact Interface Two will
have on the Spectrum. Interface Two
will contain a ROM cartridge system
which will allow users to plug in cart-
ridges similar to those used with Atari
machines. That will give instant access

Micronet plans to make it available for
the ZX-81.

Some people regard telesoftware as a
threat to mail order and to cassette
software. Those arguments are not logi-
cal nor will they be pertinent in a few
months. Mail order seems to be dying
and the retail shops, such as W H
Smith, are taking-over the sale of cas-
sette and disc-based programs. Because
of the easy availability of those pro-
grams, cassette software will be with us
for a long time. After all, not everyone
will not want to buy a Micronet adapt-
or. It is rather like saying that every-
body who wants a video will not want to
watch live television.

The Sinclair software scene has
undergone a massive change this year
but that is nothing compared to what
may happen in 1984. Now that 48K
Spectrums are beginning to filter into
schools, children will lose the attraction
for games which they had initially, and
begin to treat computers. as tools which
can be used for a purpose in everyday
life. Demands for games software
should recede slightly and the educa-
tion, and eventually business, market
should benefit from that.

Children will still have an initial
fascination with computers but that
should turn to understanding now that
many schools are geared to computer
science. While 1983 has been a year of
consolidation of the market, in 1984
there will be an expansion of the moves
which have already begun for practical
uses on the Spectrum and still, to some
degree, the ZX-81.

Sinclair
accounts

John Lambert

HE SPECTRUM and ZX-8]

I have no reputation for being

serious business computers but
they are built around the same central
processing unit as many grander ma-
chines and can perform all the functions
required of a business computer system
by a small — or not so small — business.
The high-quality software necessary for
the purpose is becoming available to
meet the needs of an ever-expanding
market and the recent appearance of the
much-vaunted Microdrive for the Spec-
trum promises to rival some of the
bigger disc-based systems. With the ad-
dition of a full-size printer and inter-
face, your computer can deal with your
accounts, filing system, word process-
ing, business planning and payroll and
produce results of a professional stan-
dard.

To be fair to Sinclair, its machines
were not designed with the business
user in mind but rather to be a low-cost
introduction to computers in the home.
In that it has undoubtedly succeeded
but it imposes certain limitations, the
most noticeable of which are lack of
memory and data storage.

Memory, however, should no longer
be a problem, given the large number of
add-ons on the market, and the Micro-
drive provides quick and easy access to
large amounts of stored data.

The Sinclair keyboards have attract-
ed criticism but again if the user finds
them a problem a number of full-size
keyboards are available. The screen dis-
play can also pose a problem, 32 charac-
ters per line often not being sufficient to
produce the required display, but by
careful programming the software can
either give up to 64 characters or allow
the user to output to a full-size, B0-
column printer. Ultimately using a Sin-
clair machine in business will not be the
samé as using a large, dedicated ma-
chine, but different does not necessarily
mean worse.

Accounts programs lie at the heart of
a business system. They give the busi-
ness user a powerful tool in the running
of a business where at the touch of a
button a list of debtors and creditors can
be called-up or even a set of accounts
produced. In that way it is possible to
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keep far greater control over affairs.
Having decided to operate a computer-
ised accounting system, users must first
decide which program to buy.

There, unfortunately, they must
make their choice. There are many on
the market ranging in price from about
£10 upwards and each will perform in
slightly different fashion. If possible,
the user should take an account to one
of the bigger computer shops to try the
programs or if that is not possible to
contact the software house direct.

Firms such as Transform Ltd or Hes-
tacrest Ltd both supply a range of
programs known technically as a suite
— for both the ZX-81 and Spectrum —
and Gemini, which produces a suite for
the Spectrum, will be ready to guide the
prospective buyer through the maze of
software and hardware available.

Having bought your program you
should not have to spend hours learning
an alien subject. Your computer pro-
gram will take you step by step through
each stage by a series of prompts and
menu selections. There are two import-
ant things to remember. First, garbage
in, garbage out — i.e., if you enter
incorrect data, do not expect the com-
puter to read your mind. That is how
you can send bills for £0.00. Second,
always make a back-up copy of data
entered. Normally that is done by the
father-and-son method, where two tapes
are used alternately so that, should
there be a power cut or some other
disaster, you will always have an up-to-
date record of your data,

Computer-generated invoices are al-
ways impressive and generally less time-
consuming to produce. Take for
example, the invoicing program from
Transform Ltd. Initially you would en-
ter a list of your clients’ names and
addresses, together with your own, and
then whenever you wished to send an
invoice/credit note you would have to
enter only the first three letters of the
name for the computer to find it.

The computer also takes care of all
the calculations of VAT, pricing and
the various forms of discount, i.e., trade
settlement and the like. Having arrived
at the total, it will give you the option of
printing as many copies of the invoice
as you wish, even pausing 1o allow you
to change the paper in the printer when
necessary.

At any time you can print a list of
outstanding invoices or print your state-
ments. Additionally the program will
even print-out your address labels but
that facility will be examined later.

Purchase/sales ledger are the main
accounting books of any business and as

such are catered for by a number of
software houses, notably Hestacrest,
Transform, Kemp and Gemini. The
Cash Book program by Gemini for the
48K Spectrum offers the user some 88
nominal accounts, split evenly between
profit and loss and balance sheet which
cover all the usual business items, plus
memo accounts. It also has the option to
make journal entries.

VAT naturally is catered for and the
program will provide the figures neces-
sary to complete your returns. The
batch system of data entry is used — the
purchases or sales are put into baiches
and the computer checks the batch total
against the total individual entries to
ensure correct entry. The data files
created can be used by the Gemini Final
Accounts program to produce a very
impressive set of accounts.

Hestacrest also supplies programs for
the ZX-81 and Spectrum which supply
a set of accounts for either the sole
trader or a limited company.

For stock control, there is a wide
choice of programs from such firms as
Gemini, Kemp — which also produces
a Stock Ledger — Transform, Hesta-
crest and Hilderbay. Using the larger

‘Databases is an area
where people expect
the computer to rule’

Spectrum, Stock Control from Hilder-
bay can handle approximately 1,300
lines with details of name, stock level,
re-order level, type and supplier code,
unit value, total value and a text de-
scription. There is also the facility to
print-out a list of all items which are
below the re-order level or even to print
a total stock value.

Databases is an area where people
expect the computer to rule. It is able to
store large amounts of data and to man-
ipulate it in any way you wish, whether
you want to control stock, store names
and addresses or to keep track of stocks
and shares.

Of those on the market, probably the
best-known are those from Campbell
Systems, namely The Fast One for the
ZX-81 and Masterfile for the Spectrum
16K or 48K. They must be the fastest
and most comprehensive available for
the Sinclairs. By using dynamic fields
— that is each record and each item in
each record can be of different length —
maximum use is made of the memory
and by writing almost entirely in ma-

chine code you have a very powerful
program.

Its one disadvantage, if it can be so
considered, is its extreme versatility. To
use it to the full, a passing acquaintance
with computers is a great help, which
may deter some would-be purchasers.
To the business user a pre-packaged
stock control or address program may
prove a better choice.

A dedicated mailing list program can
prove useful to anyone who wishes to
keep a record of clients or perhaps club
members. Address Manager by OCP
can store up to 400 names and addresses
for the purpose and can sort them, if
desired, into categories. Mailing list
programs are also available from Gemi-
ni and Hestacrest.

A bane of an employer’s life must
surely be the calculation of income tax,
especially if more than six weekly-paid
workers are employed. Now, rather
than doing the job of the Government,
you can use your computer. Hilderbay,
among others, offers a payroll program
which it guarantees to be correct; it also
offers a Statutory Sick Pay program.

The purchase of a computer could
well be justified even if it was intended
only to be used for one of the foregoing
programs. There are many other areas
where its calculating ability can be put
to good use. The best-known utility
business program is the spreadsheet
type of program. It can best be de-
scribed as a grid of boxes where each
box can be identified by its row and
column position, with the contents cal-
culated by referring to the relevant cal-
culation for that particular row and
column. By altering the criteria for the
calculation it is easy to see the result of a
what-if? situation. Of the Spreadsheet
type of programs, VisiCalc for the Spec-
trum or ZX-81 from Sinclair are well-
known but others are available from
MiCrol, Myrmidon (ZX-81) and Work-
force (Spectrum).

Critical Path Analysis from Hilder-
bay for both the ZX-81 and Spectrum
allows the user to enter a network of
more than 500 activities, i.e., Costs,
duration and resources, and the com-
puter will find the critical path.

Optimax from Hilderbay for the ZX-
81 is a linear optimisation program
where up to 75 variables/constraints are
entered and the computer finds the
optimum. For example, if a farmer
wants to optimise cattle feed, by enter-
ing the nutrient value of foodstuffs and
the cost, the computer will determine
the most cost-effective mix.

If your business is such that all time
spent is charged to your clients, as is the
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case with accountants, advertising
agents and the like, Time Ledger
should prove useful. It can handle up to
17 employees and 200 clients and is
available from Hilderbay for the ZX-81.

Should you need labels printed, Hil-
derbay can supply a program for the
Spectrum 48K to print them. The label
can have the date and nine calculable
fields of information and a range of
sizes. If necessary, the company sup-
plies the labels.

Budget, also from Hilderbay for the
ZX-81, will help the business user keep
track of expenses through the year.
Comp-U-Share for the ZX-§1 or Spec-
trum 48K allows the user to keep track
of various shares and investments and
can be obtained from Software Work-
shop.

Having produced your figures,
Graph Plot by Gemini will do that, by
means of pie charts, histograms or
graphs. Those graphs aid the user in the
comparison of figures or as a selling
tool. They are available for both the
ZX-81 and Spectrum.

One of the most frequent uses of a
computer after databases must surely be
word processing. With the addition of a
full-size keyboard a Sinclair computer
can become a very effective word pro-
CEssOT.

Of the programs available, Tasword
by Tasman Software for the ZX-81 and
Tasword Two for the Spectrum stand
out. Tasword Two offers facilities
which would not be out of place on a
Wang system. With 64 characters to the
line, the ability to justify text and gener-
ally to move it around at will — either as
blocks, lines or single words — and to
be able to replace or alter words in the
middle of a piece of text make it a very
powerful system.

Technical or specialist programs are
an area which show how cost-effective a
Sinclair machine can be. Similar pro-
grams for larger machines cost in the
region of £500 for the software alone
and yet in most cases the program
requires the computer to act only as a
calculator on a set number of variables.
Any one of those programs, therefore,
represents a remarkable saving, in that
in a big company each engineer could
have his own computer and even in a
smaller one the time saved would pay
for the machine in its first day of use.
One such is Beamscan by G A Rooker
for the ZX-81 or Spectrum, of which a
full review is given elsewhere in this
section,

It is well-known that a moving dis-
play in a shop window will attract
customers. W H Smith puts it to good

use when it started selling the Spectrum
in its stores by using the Spectrum to
sell itself. The most recent program
aimed at the display market is Dlan by
Campbell Systems. Using a range of
built-in type styles, colour commands
and scrolling techniques with a built-in
timer, a display can be built and made
to alternate displays in a set timed
sequence.

What happens to software will de-
pend on the advances in hardware.
Most of the Spectrum business pro-
grams are being updated to take advan-
tage of the Microdrive, even though its
reliability has yet to be proved. The
new Interface Two with ROM cariridge
slot will also add a new edge.

Perhaps the most important additions
to the range of add-ons are the Micronet
800 adaptor and the RS5232 interface
which can be connected easily to a
modem. The possibility of, say, two

“The ZX-81 also has
its place in business
in the future’

computers which cost less than £100
communicating with each other any-
where in the world where there is a
telephone offers untold possibilities.

The ZX-81 also has its place in busi-
ness in the future. Fitted with suitable
sensors it must be the cheapest way on
the market to control equipment, from
factory machines to a programmable
office burglar alarm.

Software continues to improve but
the problem is one of communication.
Ten wyears ago businessmen were
buying £10,000 computers which could
do less than a ZX-81 today. Today the
same businessmen still spend £10,000

on computers when for £5,000 they
could have a complete word processing/
accounting package, including the price
of the printer. For software writers it is
unfortunately true that business soft-
ware is not profitable on anything but
the smallest scale. Until businessmen
realise that high prices and high-press-
ure salesmanship do not necessarily
mean high quality, business use on
Sinclair machines will remain little
more than a sideline,

USEFUL ADDRESSES

Blandfold Ltd. Rydings, Gallows Green,
Alton, Stoke on Trent

Campbell Systems, 15 Rous Road, Buck
hurst Hill, Essex 1G9 6BL. Tel: 01-504
0589.

Gemini Marketing Ltd, 18a Littleham
Road, Exmouth, Devon EXB 20G. Tel:
0395-265165/265832.

Hestacrest Ltd, PO Box 19, Leighton
Buzzard, Beds LUV ODG. Tel: 052-523
785,

Hilderbay Ltd, 8-10 Parkway, Regents
Park, London NW1 7AA. Tel: 01-4B5
1089,

Kemp Ltd, 43 Muswaell Hill, London N10
3PN. Tel: 01-444 5499,

MiCrol, Freepost, 38 Burlaigh Street,
Cambridge CB1 1BR.

Myrmidon Software, PO Box 2, Tad
worth, Surrey KT20 7LU.

Oxford Computer Publishing, PO Box 99,
Oxford.

G A Rooker, 20 Vaughan Avenue, Lon
don NW4.,

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.

The Software Workshop. Yew Tree, Sel
bourne, Hampshire GU34 3JP.

Tasman Software, 17 Hartley Crescent,
Leeds LS6 2LL.

Transform Ltd, 41 Keats House, Por

chester Mead, Beckenham, Kent, Tel:
01-658 6350.
Work Force, 140 Wilsden Avenue, Lu

ton, Beds.
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LUNARJETMAN -

48K ZX Spectrum

ATIC ATAC-

48K ZX Spectrum
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PLAY THE GAME
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PLFY THE GAME

LUNARJETMAN - For the 48K Sinclair ZX Spectrum.

LUNAR JETMAN - The ULTIMATE Intergalactic G.A.S. (Graphic
Arcade Simulation) Adventure Space Battle.

LUNAR JETMAN - Arcade standard, 100% machine code, incredible
sound effects, amazing smooth high resolution graphics, the totally
new addictive concept and all those extra features you expect from the
ULTIMATE games people.

Design—The ULTIMATE PLAY THE GAME design team.
ATIC ATAC-For the 48K Sinclair ZX Spectrum

ATIC ATAC - The super spooky 3D horror G.A.S. (Graphic Arcade
Simulation) Adventure game.
ATIC ATAC - Arcade standard, 100% machine code, incredible
sound effects, amazing smooth high resolution graphics, the totally
new addictive concept and all those extra features you expect from
the ULTIMATE games people.

Design-The ULTIMATE PLAY THE GAME design team.

£5 50 each, including VAT,
: first class postage
and packing within UK.

These games should be available from "
W. H. SMITHS, BOOTS, JOHN MENZIES, LASKYS, SPECTRUM
CENTRES, other large department stores and all good major
software retailers. Alternatively, send the coupon to ULTIMATE
PLAY THE GAME for immediate dispatch by return, subject to
availability. e

Dealer enquiries welcome,
Phone (0530)411485

ULTIMATE PLAY THE GAME is a Trade name of Ashby
Graphics Ltd., The Green, Ashby de |a Zouch, Leic

Post this coupon to:

ULTIMATE PLAY THE GAME, The Green,
Ashby de la Zouch, Leicestershire LE6 5JU.
Please rush me the following:

[JLUNAR JETMAN TRANZ AM
[1 COOKIE |JET PAC
[1ATIC ATAC | PSSST
[1JET PAC (8K Expanded VIC 20)

| enclose cheque/POforf ................ ket Aot it
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ZX learning is
much cheaper

Eric Deeson considers

ANY YEARS AGO, in the
1970s, the use of computers
in the home was an oddity.

Now something like five percent of
British families have computers among
their prize possessions. That is higher
than anywhere else in the world and
Sinclair Research must take a great deal
of the credit.

In the 1970s the use of computers in
schools was also an oddity. Now almost
every British school has one or more
among its resources for learning. That
is higher than anywhere else in the
world, too, and again Sinclair must take
a great deal of the credit.

In the former case, Sinclair credit is
due to the fact that the machines head
the list of sales to homes, That is not the
case in schools, where teachers’ wishes
have so often differed from the ideas of
central Government and local advisers.
Credit, however, must still go to Sin-
clair, in that its activities increased com-
puter awareness in the country in
general and that increased awareness led
to the decisions to spend money widely
on educational computing.

It is difficult to employ statistics
alone. It is certainly clear that the num-
bers of schools offering computer activi-
ties, and the numbers of candidates in
associated public examinations, have ri-
sen at the same explosive rate as general
sales of micros for less than the £500
mark. Data from other countries is diffi-
cult to obtain and far less instructive.
Even in the U.S., Japan and Australia,
all reasonably well along our road,
home computing is still for the tiny
minority of middle-class folk and few
schools possess, let alone use, micros in
the classroom.

A primary school head I know, on a
recent visit to Japan, asked to see some-
thing of educational computing. His
request was received impassively but
several days later he was taken to a
central Tokyo school. It was a pleasant
place, with all the signs of great expen-
diture, and it had a “‘computer room”.
That room contained 12 posh micros,
all new, and a pile of boxes hidden in a
corner. No children, no teacher in
charge. Was it a put-up job?

uses in the school

How do ZX micros compare to others
in educational contexts? First, I should
note what the others are. There are two
computers claimed by their manufactur-
er as the only machines designed
specifically for education. It is certainly
the case that very few, if any, homes
have them. The manufacturer is Re-
search Machines Ltd of Oxford and the
micros are the five-year-old 380-Z and
its one-year-old sibling, the 480-Z Link.
Both are massive and costly. They will
probably always suffer from inadequate
software support because the numbers
in use are so small compared to those of
micros which are also marketed to the
general public.

The 380-Z and 480-Z are certainly
pleasant machines but their size and

‘Perhaps no local
authority knows the
facilities in its
schools’

cost and lack of support mean they will
never take computing to the masses of
pupils in a school. All the same, some
local education authorities continue to
restrict schools to RML machines for
various and, in my view, inadequate
reasons. I fear that in the areas of the
country concerned, pupils and teachers
will not progress happily towards com-
puter confidence.

The Acorn BBC micro is growing
rapidly in importance as a school ma-
chine, just as it is taking a good share of
the richer home market. Although there
are too many versions for comfort —
different models, operating systems and
Basics — it has much more potential for
education than the RML competitors.
It is cheaper and much easier to move
around and there is an impressive vol-
ume of reasonably good educational
software available for it. Even so, I am
less than happy at the implications in
Acorn advertising that 70 percent of
micros in schools are BBCs.

There are other reasonably popular
educational machines — popular but in
an overall small minority. They include
the Apple — especially in Scotland —
the Tandy TRS-80 and its clones, and
the Pet. The Commodore 64 has made
surprisingly little impact on schools as
yet and the Vic-20 none, but it is likely
that the Electron will make inroads in
due course.

Having made a few vague statements
about the popularity of different micros
in the educational scene, I wish I could
be less vague. There was a flurry of
small and large surveys two years ago.
That was before the BBC had arrived
and before the ZX-81 had a chance to
make much impact, so the results are
almost meaningless. Since then little
hard information can be added to rein-
force impressions.

Data from two of my recent small
surveys of school machines perhaps can
add a little. The figures are 35 percent
ZX-81/Spectrum, 29 percent 380-Z/
480-Z, 17 percent BBC, 19 percent
others — crude figures from crude sur-
veys but perhaps indicating at least
something about BBC advertising.

There are various reasons for the lack
of adequate data. The first is that per-
haps no local authority knows the com-
puting facilities in its schools. That is
partly because computing advisers, if
they exist, have vast amounts of work to
do. Probably even most head teachers,
at least at secondary level, could not say
what equipment is available in their
schools. I have to think hard what we
have in my department. If you want to
know, it is seven Calrexts, two Cro-
memcos, two BBCs, two ZX-81s, a 380-
Z and a terminal. No-one else knows
that, apart from the computing teach-
Ers.

The second reason for the lack of data
is the multiplicity of sources. Many
schools receive at least their first ma-
chine through parent-teacher associ-
ations, as gifis from local benefactors, or
as prizes in competitions. Many others
have bought equipment from science,
mathematics or technology budgets. In
all those cases, I am sure, Sinclairs have
scored more heavily than other ma-
chines, being so inexpensive and so
well-known outside the staff room.

The likelihood of such unconvention-
al acquisitions of micros is particularly
high in areas where an authority has
told its schools to buy only RML equip-
ment. Teachers see a different need for
computers than many advisers and they
have often been determined to have a
ZX, whatever official policy may be.
The main reasons for that determina-
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tion are, of course, price and availability
of software and other back-up resources.

What then are the needs for comput-
ers in schools? I shall not say much
about that as the uses are fairly obvious
and well-documented in magazines and
books. There is my Spectrum in Educa-
tion, for instance. Broadly speaking,
computers are used in schools for these
main purposes:

To give pupils and staff experience in
using them, an aspect of computer
awareness or information technology
COurses.

To extend the possible approaches to
teaching specific topics — computer-
assisted learning we call it in the trade.

To investigate control/data capture
applications.

To provide the means of practical
work in formal examination courses.

To assist with administrative tasks.

For the first three purposes the ZX
machines win hands down. They are
inexpensive. You can equip a room if
you wish with 12 Spectrums in a net-
work, plus Microdrives, two ZX print-
ers and a better-quality printer for less
than £5,000. That sum would buy you a
system based on only two 380-Zs or, if
using BBCs, five or six machines. Pass
over the permanent network idea and
the ZX way gives you sufficient power
for every teacher to have good access,
even in a large school.

Those teachers would welcome the
second huge Sinclair advantage, the
mass of cheap, fairly good learning soft-
ware available for home and schools
use. Not many of us have the time to
develop many good programs for the
purposes of our colleagues. There is
also in the Sinclair case a wealth of
magazine articles and books, again sav-
ing the individual a vast amount of time
and frustration.

It is only when one reaches the last
two educational applications in my list
that the anti-Sinclair case becomes sig-
nificant. Yet, even there, we find ZXs
in positions of strength around the

country. Many schools base even ad-
vanced level programming courses on
ZX-81s and Spectrums and many teach-
ers have at least some administrative
packages up and running.

I am preaching to the converted, of
course. If you are reading this publica-
tion you will already believe that Sin-
clair micros are the greatest. Be aware,
then, that not everyone agrees with you,
and in the corridors of political power
fierce battles will still have to be fought
on behalf of Britain’s youth.

What does Britain’s youth need?
Why did I begin by saying a short
prayer of thanksgiving to Sir Clive Sin-
clair? In my opinion the pupils in our
schools need and want to be able to
acquire a high level of confidence and
familiarity with computers. Computers
will offer more and more threats to
society — to privacy, employment, free-
dom, peace — and it is essential that
every citizen knows that the machines
are no more than friendly slaves.

By the end of the decade it is likely
that powerful, fully-portable micros will
cost something like £10 and that the
present problems of inadequate support
will be on the way out. When that day
arrives I would hope that as many
members of the world community as
possible will be able to have such a
machine and be able to enjoy, welcome
and benefit from its use.

The only way we can approach even
feebly that state of readiness is to maxi-

The appearance of the BBC machine
is helping significantly but ZX-81s and
Spectrums remain the only sign of sal-
vation. One large authority in Britain is
going the other way. It is introducing an
unknown business machine costing
£2,000 a5 the standard. That machine
has no colour nor sound and only block
graphics. I understand it does not even
have a manual.

While that kind of approach con-
tinues, educational computing will be
for only a small minority. There is no
way that all pupils will treat micros as
friends — no way will many teachers
even find the machines of use in their
work. The computing teacher will reign
as a high priest over a mystical temple
and a small band of unintelligible wor-
shippers. That is an abhorrent picture.

Three-and-a-half years ago I founded
the Educational ZX Users’ Group with-
in MUSE, the British educational com-
puting association. EZUG grew out of
all recognition, far beyond my ability to
cope. It showed me that thousands of
teachers and parents were convinced of
the value of the Sinclair approach to
computing in schools. Now EZUG is
re-absorbed within MUSE, its function
as a banner-waver fulfilled.

All the same, though the banner-
waving is over, the battle for recogni-
tion won, the war is still a long way
from a conclusion. I hope that the
conclusion will be computers accessible
and valuable to all in our schools but

‘Educational computing remains fossilised in
the approach of the early 1970s. Too many
schools have massive unsupported machines
with which user-friendliness has no meaning’

mise the use of computers in schools,
colleges and homes. They must there-
fore be as cheap, portable and powerful
as possible. They must be supported by
plenty of software and print resources. I
believe that only the Sinclair range
meets that description.

Although many teachers feel that
way, educational computing remains
much too fossilised in the approach of
the early 1970s. Too many schools have
massive, costly, unsupported machines
with which the word user-friendliness
has no meaning. Few schools can offer
more than one micro per 100 pupils and
more than two teachers able to use the
equipment with ease.

there are many high priests in the corri-
dors of power who continue to fight for
computing for the few.

* Alas, I fear that even if the war goes
our way, there still will be no time to
rest. There are few countries in the
world where the war has even been
declared. Sinclair is leading Britain to-
wards Computer-Assisted Freedom;
Britain will then have to do some lead-
ing, to give all human beings a brave
new world rather than a big brother
society.

Eric Deeson, who teaches in Birmingham, organised
the world-wide Educational ZX Users’ Group and 1

honorary editor of the MUSE magazine, Comput-
ers in Schools.
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John Gilbert reviews more complex games

Arcades brought
into the home

LMOST every major
arcade game has been simulated
on Sinclair computers. There

are also new games which have an
arcade format but have evolved on a
microcomputer. The Spectrum is an
ideal machine on which to play arcade
games. The quality of them has im-
proved substantially since the launch of
the machine. Some of the first arcade
games to be produced for the Spectrum
were versions of Space Invaders, the
game which started the arcade craze.

Spectral Invaders was the first to
be announced by Bug-Byte, which was
already renowned for its arcade and
adventure games on the ZX-81. So far it
is the game which most closely resem-
bles the original arcade version. Al-
though it is slow it is difficult to score
points, as you can fire only one laser
blast at a time.

Another invaders game, Space In-
truders, was launched at about the
same time as Spectral Invaders. The
game is much faster and is recommen-
ded for those who like to keep their
fingers on the fire button and amass a
big score. The only criticism is that the
aliens and mothercraft are very small
and the mothership is blue on a black
background and so is very difficult to
hit. Apart from that Space Intruders
from Quicksilva is good value at £5.95.

Namtir Raiders, for the ZX-81,15a
space invaders game with a difference
from Artic Computing. The player still
has to face the hordes of aliens which
come down the screen but the laser base
can be moved up and down as well as
left and right.

The player has five laser bases during
the game and they can take only five
hits from alien bombs. There are three
levels of difficulty—easy to impossible.
The game, costing £3.95, is addictive
and the graphics are neither awkward in
design nor jerky in movement.

The game which is gaining popular-
ity with 48K Spectrum owners is Time
Gate, from Quicksilva. The authors
claim that it is the ultimate in 3D arcade
space action. The game is loaded in two
parts, the first being a lengthy instruc-
tion manual. After the manual has fin-
ished you can load the game. The object

type of

is to destroy a race of aliens called the
Squarm who are trying to colonise
Earth. The enemy fighters are also seen
in 3D and so are the planets on which
the player can land to refuel and repair
the ship. It is by far the best arcade
action game so far for the Spectrum and
costs only £6.95.

Asteroids is also becoming popular
on Sinclair machines. One of the first
companies to launch a version for the
£X-81 was Quicksilva. It was a good
version on such a small machine and is
still proving popular.

Quicksilva has also introduced a
Spectrum  version called Meteor

Storm. It has the added attraction of
speech before play. It is difficult to hear
the words but we are informed by the
authors that it says “Meteor Alert . ..

Meteor Alert . ..”. Meteor Storm is a
novel version of Asteroids and costs
£5.95,

Sinclair Research has a good game of

asteroids, called Planetoids, in its new
Spectrum Software library. The aster-
oids are in 3D and much careful design
work on both the asteroids and the
player’s ship seems to have gone into
the game. Planetoids costs £5.95.
Artic Computing seems to be the
only company to have produced a ver-
sion of Galaxians for the ZX-81. ZX-
Galaxians looks like Space Invaders
but the invaders are ‘V'-shaped and are

supposed to be inter-galactic birds. The
birds swoop from formation and bomb
the player’s laser base. ZX-Galaxian is
slow in action but can still be a very
addictive game. It costs £4.95.

Defender is still a much-sought-after
game in the arcades and Artic Comput-
ing took advantage of that early by
producing a version for the ZX-81. The
graphics are not particularly interesting
and the spaceship which the player flies
across the landscape is made up of a
series of blocks which look only slightly
like a ship.

Despite those criticisms, the original
idea behind the game is still there and
the Artic version can be exciting, as you
see the enemy ships rushing at you from
the other side of the screen.

With the arrival of the Spectrum,
many manufacturers found an interest
in the arcade game Scramble. The
best and fastest version so far is from
Mikro-Gen. In the game you have to go
through caves which become smaller
and smaller as it progresses.

The game becomes progressively
more difficult and can be run in slow,
normal and fast modes. It costs £3.95.

Silversoft has a Scramble-type game
called Ground Attack. It works on the
same principles as the Mikro-Gen game
but is much slower. There i1s a good deal
of blank screen between game rounds
and the average waiting time between
rounds is 15 seconds. Ground Attack
costs £5.95.

The range of arcade-type games on
Sinclair machines is always increasing.
Manufacturers seem to feel safe in pro-
ducing standard arcade games such as
Space Invaders and Scramble. Those
games, especially for the Spectrum, are
becoming more imaginative and the
graphics and sound more impressive.

Manufacturers have to be careful
about copying ideas from other games
but with the imagination of some of the
firms in the Sinclair market, children
and many adults will be kept happy
with arcade-type games on the ZX-81
and Spectrum for a long time.

Space Invaders games have now been
overtaken by Pacman in popularity.

Bug-Byte, 98-100 The Albany,
Liverpool L3 SEP

Oid Hall Street,

Quicksilva, 82 Mortham Road, Southampton 502
OPB

Artic Compting. 396 James Reckitt Avenue, Hull
MNorth Humberside

Sinclalr Research, Stanhope
Surrey GU15 3PS

Road, Camberley,

Mikro-Gen, 24 Agar Crescent, Bracknall, Barkshire
RG12 2BK.

Silversoft, 20 Orange Street, London WC2H 7ED
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* “ VAMPIRE VILLAGE
In a ruined castle near the village of Vladsdorf
.. lurks a vampire who roams by night.
As mayor you must organise volunteers to save
the villagers.
This is a REAL-TIME graphic
adventure and every game is
different from the one before.
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SPACE ISLAND
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civilisation that &
dead, now threatens t
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Applications for
the Sinclair at
home and the office

Why not stop playing games and do some-
thing interesting with your computer? John

OTH SINCLAIR machines can
Bb:: used for storing data of any

kind, such as names and address-
es, telephone numbers and even an
ever-changing record of appointments.
The ZX-81 needs the 16K RAM pack
for any kind of data storage and both
information and program have to be
SAVEd together. That operation can
take up to six minutes and is not very
reliable.

The Business and Household cas-
sette was one of the first packages avail-
able from Sinclair for the ZX-81, It
contains three programs. One will keep
a record of names and addresses, the
next will keep a diary of events and the
final program will handle all your finan-
cial transactions.

The first two programs worked well
but the Bank Account program on
side two took six minutes to load and
SAVEing the program back on to tape
with the data proved very difficult.

The Business and Household cassette
may not be very reliable but it is good
value at £3.95.

One of the best data management
systems available for the ZX-81 is The
Fast One, from Campbell Systems. It
allows the user to set up files of infor-
mation in any way which suits him.
The program will sort and search for
specific bits of data and if numbers are
being used it is possible to total them.
The program is a step forward for the
ZX-81 and is very flexible. It will do
any kind of filing job, given the limita-
tions of the machine. The Fast One
costs £15 and has a comprehensive man-
ual.

Spreadsheet programs are an easy
way to store numerical data in a format
in which it can be used for calcula-
tions. The spreadsheet is a matrix, or
table, on the screen and any box, or cell,
in the table can be addressed by using
the letters and numbers which run hori-
zontally and vertically at the sides of the

Gilbert assesses the software

sheet, This type of program can be used
to plan the family budget and calculate
automatically running totals of family
expenditure. That is only one of the
many applications for which it can be
used in the home.

MiICROL produces a spreadsheer
program called Matrix Planner. It is
easy to use and has a spreadsheer of
eight rows by 30 columns. That con
figuration can be changed by the user
through the program wvariables. Ap-
proximately 300 cells can be created in
the matrix before all the 16K of mem-
ory is used.

Sinclair Research markets two pro
grams similar to the Matrix Planner.
Vu-Calc is a program which uses the
spreadsheet. It has limitless possibilities
and can be used for financial modelling,
keeping track of bank accounts and even
setting-up scientific experiments which
rely on number-crunching for their out-
come.

The second is Vu-file. It is like Vu-
Calc but the user can only store infor-
mation and not perform calculations on

“There are programs
for data storage on
the Spectrum but
most of them can

be used only on the

48K version’

data. Both programs are available for
the ZX-81 and Spectrum. ZX-81 ver-
sions cost £7.95 and Spectrum versions
£8.95.

The arrival of the Spectrum set sofi-
ware houses the task of writing pro-
grams which can use data files separate
from the programs. It has opened the
way to storing large amounts of data on
cassette and, with the arrival of the
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Microdrive on floppy tape. There are
several good programs for data storage
on the Spectrum but most of them can
be used only on the 48K version.

The Database from MiCROL is
one such program. The files can be split
into documents. Those documents are
useful in splitting-up topics within the
machine. You can give each document a
heading, such as tax, income or budget,
and you can have several of them in
memory at one lime.

Documents are split further into re-
cords, with one record corresponding to
each datum. With that system it is
possible to do your tax and budgets at
the same time, without having to load
the computer twice with information.
The program can store up to 999 record
lines in memory. The Database costs
£9.95 and is complete with handbook.

The Masterfile program from
Campbell Systems is the most compre-
hensive of the databases available. It is

‘Most data
processing programs
can already deal with

more information

than the ordinary
user needs’

the successor to The Fast One for the
ZX-81 and provides fast access to large
amounts of information. The user can
also model the program to meet specific
requirements. Data can be sorted and
searched and reports can be compiled
using the system. Masterfile costs £15
for the 48K version and £12 for 16K.

The spreadsheets which proved so
popular with the ZX-81 are starting 1o
creep on to the Spectrum market. The
best, so far, are from MiCROL. and Mi-
crosphere. Both are remarkably similar.
The MiCROL version costs £9.95 and
provides the basic calculating power of
most spreadsheet programs. It is easy to
use and can help the business or home
user with complicated calculations.

Omnicalc is the spreadsheet from
Microsphere. It is ideal for someone
who has just found the spreadsheet
concept but it is also a very powerful
tool for anyone who has used one pre-
viously. The program seems o work
faster than the MICROL spreadsheet
and information can be accessed almost
immediately.

The screen format is easily under-
standable and very clear for the first-

1984

time user. The program contains a help
option which lists the commands avail-
able through the spreadsheet. Omnicalc
costs £9.95. It is complete with a user
manual.

All-Sort is an interesting utility pro-
gram for the 48K Spectrum. It enables a
user to sort data which has been set up
within a home-built program. The data
is stored initially in an array and All-
Sort can sort up to four of them at once.
It can be obtained from Alan Firminger.
The program is useful and very fast but
at £18 exclusive of VAT it is expensive.

Listfile is a program which does
exactly what its name suggests. The
program allows a user to store lists of
data, such as names and addresses, and
to access that information very quickly.
Data is entered in blocks which can be
up to eight lines of 26 characters long.
An extra line, called the info line, can be
used to index information but that is
not printed-out when the printer is used
to list the information.

Listfile is available for the 16K and
48K Spectrum and can be obtained
from G and ] Bobker. It costs £10 and
has full documentation.

Now that the Spectrum has arrived,
software manufacturers are beginning
to think about software uses other than
games on Sinclair machines. The data
processing programs could handle
many tasks which are centred on the
home. Databases, such as the one from
MiCROL, are useful for storing textual
information, such as a list of favourite
records or even knitting patterns.

The Microdrive can expand the data
processing capabilities of the Spectrum.
Information can be accessed more
quickly and as a result bigger programs
can be stored in memory and data can
be fed in bit by bit.

The capabilities of the Spectrum
can be extended in this way but soon
we will have to decide whether it is
necessary. Most data processing pro-
grams can already deal with more infor-
mation than the ordinary user needs. It
may be proved that that type of appli-
cation for the Microdrive 1s a waste of
time.

Sinclair Research, Camberley, Surrey GU15
3BR.

MICROL, 31 Burleigh Street, Cambridge
CB1 1BR.

Campbell Systems, 15 Rous Road, Buck
hurst Hill, Essex 1G9 GBL.

Microsphere Computer Services Ltd, 72
Rosebary Road, London N10 2ZLA.

Alan Firminger, 171 Herne Hill, London
SE24 9LR.

G and J Bobker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs.
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New and varied life-forms now inhabit the
Pacman maze. John Gilbert investigates.

ACMAN is part of what the
Pvidcu historians like to call the

arcade maze craze. The game is
set in a maze ‘where a hungry little
round creature eats dots and power pills
scattered through the corridors. The
monsters are ghosts which hunt the
little man and will eat him if he is not
agile enough to escape.

If, however, the Pacman eats a power
pill it can chase and eat the ghosts. The
original game was introduced to the
home computer market by Atari,
primarily on its VCS video system and
then on the 400 and 800 computers.

The first versions for other computers,
variously called Puckman, Gobbleman
and Scoffer, arrived shortly afterwards
and since then new versions have been
released almost every month.

Not surprisingly, the ZX-81 did not
escape the craze. The authors of
Zuckman, from DJL Software, claimed
that it as the first version of Pacman for
the ZX-81. The game runs in 16K and
is written in machine code, which gives
the scrolling routines and Pacman a
smooth movement. That is something
unusual on the ZX-81, as most games
flicker slightly.

The game adheres as closely as possible
to the original and the limited graphics of
the ZX-81 do not matter much. One snag
with playing the game on the ZX-81 is
the membrane keyboard. Moving a
Pacman round the screen using it can be
difficult but not impossible.

At the beginning of Zuckman the
ghosts speed on their victim and if you
panic trying to find the keys and do not
press them properly you are liable to lose
a Pacman or crash the machine. Once you
have a fair idea of the game, however, it is
surprising how quickly you can move the
Pacman around.

Zuckman is available for £5.95 on the
16K ZX-81 and Spectrum. Super
Glooper is a version of Pacman, also for
the 16K ZX-81, whuch is retailed by
Sinclair Research. Glooper's task is
slightly different from normal. Instead of
gorging himself with power pills he has
to paint the maze. Obviously the ghosts
will not tolerate Glooper's antics —
perhaps they do not like the smell of

ng the Pac

paint. The ghosts will try to kill Glooper
as usual but if he can get round the maze
and paint all the walls you have won.

The game is very amusing and is well
worth £4.95. The program will load in
less than two minutes, so you will not
have to wait six minutes to play the game,

The launch of the Spectrum provided
software houses with an excuse to try to
produce the perfect Pacman which
simulated the Atari version as closely as
possible but Atari guards its rights over
products jealously and investigated the
products of several firms in the ZX
industry.

The Abbex Spookyman game is the
most famous of the Spectrum versions. It
also looks most like the original. Most
games, until then, included enly dots
and power pills in the mazes. Abbex
included dots, power blobs, diamonds,
hearts, clubs, mean-looking ghosts and a
cute little Pacman which looks like a
diamond turned on its side.

The keyboard is divided into three
sections with left control on the left, right
on the right, and up and down in the
centre. The controls are very difficult to
master but, once you have done so,
usually with the aid of both hands, you
will be surprised at the agility you can
attain.

At times the game is almost impossibly
fast but Abbex estimates that the highest
score possible after every screen has been
cleared is 22,400. If you manage to reach
10,000 points you will receive a bonus
life. We managed to go that far only once,

Spookyman can be played by one or
two players. If two play they take turns to
control the Pacman. Their individual
scores and the highest score are included
at the top of the screen.

There are two unusual features in
Spookyman, The first is that you can re-
set the high score at any time between
games; the second is that you can use a
joystick. The game is compatible with
the Kempston joystick and once you have
seen it in action it is almost a necessity.
Spookyman is available from Abbex and
costs £4.95,

Gulpman is another variation on
the Pacman theme. The round
Pacman is replaced by a little man
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running round the maze and the ghosts
become frowning faces which smile
only when they have caught Gulpman.

The game is very complex and you
can switch to any of 15 mazes in which
to play. It is also possible to change the
tempo. At tempo one the speed is
bearable but at tempo 10 life is not
worth living.

The little man can fight back slightly
more easily than in other games as he
approaches with a fully-loaded laser
gun. If the ghosts get too close you can
blast them away but only until your
energy runs out. It seems as if the space
age is over-running everything.
Gulpman is available from Campbell
Systems and costs £5.95.

Hungry Horace, from Sinclair
Research, has developed a reputationasa
fun game; in fact Horace is almost a
legend. The game is a great improvement
on the original and remained at the top
of the software top ten for some time.

Horace is a large purple blob which
has sprouted arms and legs. He wanders
round the maze which looks like a park,
eating everything in his path and trying
to avoid the guards who act like ghosts
and try to capture him. He can scare away
the guards by using the alarm bell
situated somewhere in the maze.

If Horace reaches the exit of one of the
mazes he can enter the next maze and
continue to the next exit. The mazes
become more difficult as Horace
proceeds further in his adventure and we
managed to reach only the third maze.
With a large amount of skill, however, it
should be possible to go further.

Hungry Horace, for the 16K
Spectrum, is available from Sinclair
Research and costs £5.95.

Although the arcade industry in the
States, and now in Britain, is declining it
is good to see that games concepts like
Pacman are being transferred to micros.

Some of the Sinclair versions of
Pacman seem as good as, if not better
than, the original Atari version. Games
such as Hungry Horace are setting-up an
interesting mutation in the Pacman
concept. They also seem more interest-
ing than the original version because they
have added to the idea of Pacman. So far
as the consumer is concerned it is to be
hoped that concepts such as Pacman will
not be destroyed within the industry.

DJL Software, 9 Tweed Close, Swindon,
Wilts, SN2 3PU.

Sinclair Research, Stanhope Road,
Camberley, Surrey, GU15 3P5.

Abbex Electronics Ltd, 20 Ashley Court,
Great North Way, London, NW5.

Campbell Systems, (Dept. SU), 15 Rous
Road, Buckhurst Hill, Essex, 1G9 6BL.
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Backgammon has long been a popular game which requires a mixture
of luck and skill. John Lambert reports on three versions

Ancient game has varied
success on the Spectrum

ACKGAMMON is an ancient
B game involving much more skill

than draughts, yet dependent
more on luck than chess. It is as old, or
possibly older than any of them. The
ancient civilisations of China, India and
Greece all offer possible birthplaces.
There are three versions of the game for
the Spectrum by Psion, 16K; Hewson
Consultants, 16K; and C P Software,
48K; all priced at £5.95.

Each cassette has instructions for
those new to the game. Those written
for C P are good, clear and detailed.
Backgammon is a complex game and
the notes make play easy for a complete
beginner. The Psion instructions are
equally useful but those provided by
Hewson are not nearly as well put
together and might be confusing for the
novice.

When playing Backgammon, the vi-
sual impact of the board and layout of
the ‘men’ is vitally important — you
need to be able to assess your position
and your opponent’s at a glance, so the
graphics are a prime consideration.

On loading, Hewson offers a choice
of single game, points series, gambling
series or a demonstration game. The
latter is very helpful for the newcomer
and compensates a little for the de-
ficiency in written instructions. There
is also a choice of static levels and you
can choose who starts the game, al-
though, strictly speaking, that is against
the rules.

The board is swifily presented but
unfortunately it is not easy to see, either
in colour or black and white. The ‘men’
do not stand out from the board and the
computer moves are made much too
quickly for the experienced player to
follow, ler alone the novice. A record of
the moves appears on screen below the
table. The Hewson graphics are simple
and not very effective compared to the
others.

Load the C P version and you are
presented with brief instructions for
play, which neither of the others pro-
vides on-screen, but there is no choice
of skill level. The graphics are much
better than those of Hewson, though

the board is drawn very slowly, that
part of the program being in Basic. The
definition is good, making the men
easily visible in colour, and only a little
less so in black and white, but since the
points are not coloured alternately as
they should be it is often difficult to
calculate your moves. In this program
the chosen pieces flash before a move is
made so that it is easy to follow and a
record is kept below of the moves, but it

points with more than five men, the
pieces appear to stand on their edges to
make space, whereas the other two
games Tesort 1o using numbers in that
situation. When blots are hit, they trav-
el gracefully to the bar, where a maxi-
mum of two men of any one player are
shown at a time.

In the middle of the bar is the dou-
bling cube, which moves from player to
player in use. Hewson is the only other

“The CP graphics are much better than those
of Hewson, though the board is drawn very
slowly, that part being in Basic. The defin-
ition is good, making the men easily visible’

is SLOW and your moves have to be
entered singly, which can be frustrating
when a double is thrown.

In its normal fashion, Psion presents
a screen display for you to look at while
the game is loading, even though the
screen takes almost as long as the game
to load. Incidentally that was a black
mark for Psion; whoever drew its screen
should have realised that opposite faces
on a dice add to seven rather than
adjacent ones. That criticism, however,
should not detract from the spectacular
nature of board display. You select from
four skill levels, with a demonstration
game available, and then are given the
oppertunity to input your own dice
throws. It is the only one of the three
which allows this, a feature which other
games programmers would be wise to
copy since your faith in the randomness
of the RND generator will be shaken by
the dice thrown in all the programs.

The board is drawn quickly with the
points coloured alternately in black and
white and the pieces, large enough 1o
see easily, four character squares, in red
and cyan. The definition is not lost
when using a black and white television.
The dice ‘roll’ in 3D up the screen and
the pieces move across the board from
point to point, making it simple to
follow the course of the game. On the

game to offer doubles but only in its
gambling series.

Moves can be changed after they
have been made by use of the DELETE
key, the men re-tracing their steps
across the screen. EDIT elicits suggested
moves to help the novice player
throughout the game. The graphic dis-
play is well-designed and effective.

All the games use the conventional
rules of play, as published by Hoyle,
but for scoring C P has no doubling
option, an integral part of the modern
game. Hewson uses its own method of
calculating points instead of the accept-
ed one. Only Psion scores correctly.

Hewson plays erratically, sometimes
being wvery conservative and at other
times taking wild risks, Moreover, by
moving about frequently within its own
inner table it is unable to take full
advantage of the dice. When playing a
back game it does not persevere long
enough and on one occasion when one
of its men was on the bar and most of its
opponent pieces had been borne off
leaving a blot on the three, Hewson
threw five/three and came in on the
five, thus losing a gammon. Apart from
that instance it usually ‘hits’ at almost
every opportunity and so it can be
trapped by a skilful opponent. On the
whole the level of play, even at its
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highest; is moderate and does not pro-
vide a stimulating challenge to an exper-
ienced player.

It is interesting to note that M Male,
the author, also wrote the excellent air
traffic control simulation, Heathrow,
for Hewson.

C P is another fanatical taker, but
rarely takes the conventional precaution
of building houses in its inner table. On
the rest of the board its moves are
generally conservative but its defeats of
Hewson, as indeed when Hewson beat
it, depended on some very lucky dice
throws towards the end of the game.
The two programs are well matched,
their skill levels being about the same
and their strategies very similar,

Psion plays a much more sensible
game and provides more of a challenge.
It makes better and more frequent use
of the standard openings and its strategy
throughout the game is more consistent.
It protects its inner table and leaves few
unnecessary blots bur once again when
playing a back game it tends to lack
conviction and runs for home too soon.

To test the abilities of the games a
‘tournament’ was arranged. Each pro-

the others. The results, shown in the
table, were surprisingly even.

It was expected, on the basis of play-
ing the game individually, that the re-

sult would be Psion first, Hewson and
then C P. None of those programs,
however, can assess the play of its oppo-
nent, which is why they fail to take
advantage of each other’s faults. Human
players would assess and eventually pre-
dict their opponent’s moves, frustrating

‘Results depended
often merely on the
luck of the dice’

gram played five games against each of

a back game by refusing to hit blots, or
avoiding blots left as obvious traps.
Since the programs cannot do that,
the Psion game, for example, fails to
realise that its opponents play consis-
tently badly and cannot capitalise on
that as a human player does. For the

same reasons, Hewson and C P opposed
each other three times with identical
strategies and neither was able to realise
that and alter its play accordingly. The
results therefore depended often merely
on the luck of the dice.

The Psion game is programmed en-
tirely in machine code and so uses the
comparatively small space available on a
16K machine efficently, even using the
spare space in the printer buffer for the
table of the positions of the men on the
boards. Now the Microdrive is available
it may be a problem to fit it in. On the
other hand Hewson and C P are written
predominantly in Basic, Hewson about
70 percent and C P nearly 90 percent;
that makes them somewhat cumber-
some and would, particularly in the case
of C P, welcome the use of a good
compiler.

RESULTS

= 1 2 3 4 5
Psion v. W B w Psion wins 5/3
Hewson G W
ﬁewwn V. : W CP ﬁ;ins 8/1
CP G G W W
CP V. G G Draw
Psion W W G

W = Win G = Gammon B = Backgammoﬁ
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Tower of Babel
hits Sinclair

As more users become accustomed to Sinclair Basic
and its limitations they have turned to other languages
to help solve particular problems. John Gilbert investigates
the growing demand for new ways of conversing with

such as Forth, Pascal, Logo and Lisp.

your machine,

ASIC, as used on the ZX-81 and
B Spectrum, is a high-level lan-

guage. That means that it is easi-
ly understood by human operators but
that the computer has to translate any
entry made by a user into the code
which it understands.

Basic was designed to help people
become accustomed to a computer and
was not written to perform any particu-
lar task. That is the problem with it
when compared to other languages.
Languages such as Forth and Fortran
were written to perform specific tasks.

Forth has already been implemented
on the ZX-81 and some versions are
available for the 48K Spectrum. The
language was designed originally for
engineers who needed to process formu-
lae. It runs at many times the speed of
Basic and, with graphics added to the
list of commands available, you can play
a good game of space invaders by using
it

The most interesting aspect of Forth
is that you can define your own com-
mands using words which already exist
as part of the standard system. A
dictionary of those words usually is
accessible on the system using a list
command. For instance, if you want to
find the square of a number you would
use the standard word DUP. If you
want to find the square of a number
squared again you could define your
own word, for instance DUPD, by de-
fining it as DUP*DUP. All that seems
very complicated if you are used to
Basic.

Some languages require even more
discipline on the part of the program-
mer.

Pascal, for instance, 15 a language
which requires the programmer to de-
fine all variables and functions used
throughout the program in the first

section of the code. A program written
in Pascal must then be structured as a
series of routines, each routine being
relatively independent of the others.
The language is slightly more diffi-
cult to use than Basic as it forces the

programmer to think about how the
code is to be put into the computer,
which operations are to be performed

first, and where routines are to be
placed in a program, instead of deciding
what code you need for a specific job.

Children and schoolteachers are be-
coming interested in a language called
Logo, which has been imported from
the U.S. Its inventor is Seymour Papert
and embodied in it are several contro-
versial concepts which many education-
alists are beginning to question,

The emphasis of the language lays

with teaching children about mathemat-
ics through graphics shapes on the
screen and through the use of a robot,
called a turtle, which can be controlled
from a computer. The robot can be used
to draw shapes on the floor and puts
into practice the concept of learning by
experience.

Educationalists in Britain are scepti-
cal about using turtles in that way. The
reason is that learning in British schools
has been, and still is, by the repetitive
rote learning method.

Some schools are experimenting with
turtles but the lessons taught using
them have been structured so that chil-
dren are still learning by rote and not by
experiment or experience.

At present, Sinclair Research is de-
signing a version of Logo to work on the
Spectrum. Edinburgh University is also
working hard to produce a floor turtle
for the machine. The language will be
supplied free to schools which choose
the Spectrum under the Government
Microcomputers in Schools scheme.

The artificial intelligence language
Lisp has already been released for the
Spectrum by Serious Software, Lisp is
used for list processing and programs
can be written which will act like intelli-
gent databases.

Serious Software has provided a data-
base written using the Lisp package. It
includes the names of a family group
with relations which they form to each
other. Using the program you can dis-
cover which members of the family
have children, which have brothers, and
whether those brothers are married.
The database seems intelligent because
you can ask it questions which are
limited only by your imagination.

Normal databases would allow infor-
mation to be accessed only using such
techniques as entering a keyword to
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find data. You can also use Lisp to write
programs which will seem to give mean-
ingful answers to entries you type into
the computer. The computer will select
an answer depending on the data which
is stored in its memory and how it has
answered questions similar to’ the cur-
rent one.

Programs which simulate this type of
intelligent computer response have
been written in Basic. One such pro-
gram, Eliza, acts like a human psy-
chiatrist and many of the replies it
generates seem almost too much like
human response.

The Eliza program in Basic is amus-
ing but with large amounts of data in
memory the program will respond very
slowly, sometimes taking two minutes
to analyse entries. Lisp was devised for
that kind of work and so it has the
advantage of speed over Basic in this
area.

Most computer languages were de-
signed with a purpose. Unfortunately,
languages like Basic have been corrupt-
ed and are now used for different pur-
poses from those which their designers
had intended.

Basic was not intended as a commer-
cially-used programming language for
the design of space invader games. Un-
fortunately, programmers can use only
the langauge available to them and on
the Spectrum that is either Basic or
machine code.

Sinclair is now making it possible to
use other languages but Basic is still the
most popular, not because people like it
better than other languages but because
very few people have had the opportu-
nity to use any of the others.

Only one small microcomputer has
been produced which will run a lan-
guage other than Basic, the Jupiter Ace.
Sinclair is definitely an innovator in the
market, so perhaps a micro with a new
dedicated business language may be the
next step.

FORTH

Artic Computing, 396 James Reckitt Ave-
nue, Hull, North Humberside. (48K Spec-
trum/ZX-81).

Abersoft, 7 Maes Afallen, Bow Street,
Dyfed SY24 5BA. (Spectrum 48K).

PASCAL

Interface, Dept. SU, 44-46 Earls Court
Road, London WE BEJ. (Book with Basic
compiler).

LOGO

Sinclair Research, Freepost, Camberley,
Surrey GU15 3BR. (Spectrum — to be re
leased).

LISP

Serious Software, 7 Woodside Road, Bick-
ley, Kent BR1 2ES. (Spectrum 48K]).

Stuart Briers

¥
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Writing programs is time-consuming. John Gilbert examines a
collection of cassettes which help to make the job much simpler

The easier route from
Basic to machine code

HE BEST WAY to learn about

I machine code is to use an as-
sembler. Machine code consists

of numbers but with an assembler the
user can write code in assembler lan-
guage, which looks more like Basic and
is easier to understand. The program
will then convert the user’s assembly
language instructions, called source

code, into machine code.

Although the ZX-81 has been around
for several years there are only a few
machine code assemblers available on
the market for it. The only big com-
panies to produce assemblers for the
machine are Artic Computing and Bug-

Byte. Both built their reputations with
these assemblers.

The Artic assembler is a two-pass
program. It will permit full use of
labels, will inspect and modify registers
and also allows output to a printer. The
code to be assembled is put into a REM
sratement at the beginning of the pro-
gram and all code can be written in
standard Z-80 mnemonics. The assem-
bler will also assemble messages which
are to be used in programs into hexade-
cimal code. It costs £9.95.

The other best-seller is the Bug-Byte
ZXAS. The program is similar to that

of Artic but was launched in a blaze of

publicity as being the first machine
code assembler for the ZX-81,

Bug-Byte also wanted to be the com-
pany which produced the first assem-
bler for the Spectrum but it was to be
disappointed. Wrangling within the
company between its programmers put
the release date further and further back
until the package became available early
in 1983.

The program is for the 16K and 48K
Spectrum. It is very comprehensive in
its options and very easy to use. As well
as assembling user machine code, it has
a full editor facility with which the user
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can view assembly code, delete and
insert, search for specific strings of text
within machine code, and list all the
labels which have been specified by a
user in a program within a cross-refer-
enced table.

The editor will also reverse 16-bit
values, such as memory addresses, if the
user specifies that option. That facility
is useful when dealing with a large
number of 16-bit addresses in a long
program. The use of 16-bit values can
be a problem for beginners, who ofien
do not know whether or not to reverse a
number.

The program also has a good cassette
interface. Both the source code — the
user's — and the object code — assem-
bled-code can be filed on to cassette.
That means that source code can be
saved and re-edited when the user needs
it. The saved source code could also be
useful if the programmer wanted to
upgrade a program.

Unfortunately the manual, or lack of
it, provides points against Aspect.
Instructions are written on a piece of
paper. They are just about adequate and
contain no examples. Aspect costs £9
and is available from shops such as W H
Smith.

Picturesque slipped its Editor/As-
sembler on to the market very quietly.
The program is for the 16K and 48K

into operation. The usual ORG instruc-
tion is included as part of the instruc-
tion set to define the address at which
the assembled code should be put.

The program display is interesting,
as the screen has a 40-column width and
is split into several fields which corre-
spond to those used in assembly lan-
guage programming, together with a
line number field. The cursor recog-
nises the end of one field and jumps to
the next automatically. That makes the

‘One of the most powerful assemblers which
we have reviewed is produced by a small, and
largely unrecognised software house, Crystal

Computing’.

Spectrum and is very powerful. It is
complete with a comprehensive user
manual which a complete beginner can
understand.

The Editor is the part of the program
which enters the source code. It is
possible to enter code in the same type
of format as a Basic program, as each
line is given a line number. Unlike the
Basic system on the Spectrum, line
numbers can be generated by the pro-
gram automatically with the use of the
AUTO command. The use of line num-
bers means thar the source file can be
edited quickly and easily.

When the source code has been en-
tered correctly and there are no bugs in
the text, the assembler can be called

entered source code easy to understand.

The Editor/Assembler is ideal for the
beginner and could also be a powerful
tool in the hands of a professional pro-
grammer. It costs £8.50.

The program which caused a buzz of
excitement in the Sinclair User offices
is probably one of the most powerful
assemblers which we have reviewed. It
is all the more remarkable as it is
produced by a small and, until now,
largely unrecognised software house,
Crystal Computing.

The program, Zeus, is a two-pass
assembler which allows the use of the
full Z-80 mnemonic instruction set.
Source code can be line-numbered and
an AUTO line-number facility is also

available. The program is accompanied
by the best manual we have seen for an
assembler. It contains step-by-step
instructions for entering and editing
source code. An example is included
which will, if entered correctly, colour
the screen white, the current ink colour.

The use of an example in that way is
good, because if you make a mistake and
the program does not work you will
have to re-learn the instructions. If the
example works, users will have a good
understanding of how Zeus operates.

Zeus also contains several subrou-
tines which can be used within source
code. They include an INKEYS$-type
function and print a character routine.
Other functions in the assembler in-
clude automatic re-numbering of the
source file, outpurting of code to a
printer, and the reclaiming of ‘old’
source files for further work. Zeus has
been aptly-named by Crystal Comput-
ing. It costs £8.95.

There are very few good assemblers
on the market although the big software
houses all claim to have the best avail-
able. It is, therefore, surprising that a
small company like Crystal should pro-
duce such an excellent assembler as
Zeus. The reason may be that while
large companies spend their money on
colourful advertising, smaller compan-
ies need to rely on very good-quality
products.

Artic Computing, 396 James Reckitt Ave-
nue, Hull, North Humberside HUB OJA.
Picturesque, 6 Corkscrew Hill, West Wick
ham, Kent BR4 9BB.

Crystal Computing, 2 Aston Way, East Her
rington, Sunderland SR3 3RX
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After dealing with assemblers, John Gilbert turns his attention to their
counterparts, the disassemblers.

Making machine code
easier to understand

HE TERM disassembler has

I been used in many ways by

professional producers of sofi-
ware to describe their products and
some confusion has arisen as to what a
disassembler should or should not do.
The strict definition of a disassembler
calls for a program which will translate
the numeric values of machine code into
the mnemonics of assembly language.
There are other packages which do all
kinds of things with machine code but
do not fulfil that definition. The correct
term for those packages is toolkit.

The mnemonics of assembly lan-
guage look like shortened versions of
Basic keywords. They are used to repre-
sent the machine code numbers which
computers can understand but which
human programmers still find difficult
to cope with in great quantities. It is
much easier to understand a mnemonic
such as RET, which means Return to
Basic, than its machine code counter-
part, which in this case is 201.

Most disassembler packages include a
monitor program which allows the user
to change machine code stored in RAM
which has been disassembled. The dis-
assembler makes the editing process
easier, as mistakes can be spotted quick-
ly if the programmer has a disassembly
and not just a list of numbers which
have to be sorted.

When computers had just been in-
vented there was little software and

assemblers made things easier. You
could enter code in mnemonic form
using the assembler and check the code
using the disassembler.

When microcomputers were invented
the disassemblers used on the large
mainframe computers had to be altered
to work on the smaller systems, as many
of the instructions which were used on
mainframes could not be used on mi-
Cros.

The first disassembler to appear com-
mercially for the ZX-81 was ZXDB,
from Bug-Byte. The company has built
its reputation with that package along
with its ZXAS assembler and the reason
was because it was cheap and ran on an
expensive computer.

The Bug-Byte disassembler was fair-
ly standard in its performance. It al-
lowed you to specify the address, or
position in memory, at which you want-
ed the disassembly to start. The pro-
gram would disassemble one line at a
time and you had to press NEWLINE
for the next instruction in memory to be
disassembled.

The ZXDB for the ZX-81 used two
fields, or areas, on the screen in which
to display information. The first
showed the address at which an instruc-
tion was located and the second showed
the disassembly of the machine code
instruction.

Other disassemblers, such as the Cry-
stal Computing Monitor and Disas-

“The strict definition of a disassembler calls
for a program which will translate the
numeric values of machine code into the
mnemonics of assembly language.’

languages such as Basic and Pascal did
not exist. Programmers had to use pro-
grams which consisted of long lists of
numbers. You can imagine the trouble
if those programs did not work. Every
number in the program would have to
be checked to see if it was correct.

The invention of assemblers and dis-

sembler for the Spectrum, use three
fields. The extra area on the screen is
used to display the numeric machine
code on which the disassembler is work-
ing. It is a good idea as you can check
the mnemonics and machine code
against each other.to see if the disas-
sembler is working correctly.

If a company produces both a disas-
sembler and an assembler it usually
makes both programs compatible. That
means that both programs can be pur
into the computer to work together and
dispenses with the need to load one
program to enter code and then load the
next to check that the code is correct.

Having both programs in RAM at
the same time will make programming
in machine code quicker and easier but
the amount of memory left for machine
code programs will be reduced drastical-
ly. The advantages outweigh the disad-
vantages, though, so it is a good idea to
buy a disassembler which can be used
together with an assembler.

Two problems occur when a disas-
sembler starts to produce question
marks because it has not been pro-
grammed to recognise a machine code
instruction. One disassembler which
does not follow the Z-80 instruction set
is ZXDB from Bug-Byte. The program
uses 8080 code instead of Z-80. Instruc-
tions which are common on the Z-80 are
named differently on 8080. For in-
stance, LD in Z-80 is called M in 8080
code. Those two names mean different
things. The LD instruction means load
a register with a value, whereas M
means move.,

Trying to use a disassembler which
does not understand the full Z-80 in-
struction set is like trying to use BBC
Basic on a Spectrum or ZX-81. As BBC
Basic is not the same as Sinclair Basic,
the machine would not recognise the
extra commands of the other language.
As a result, when buying a disas-
sembler, make sure that the program
understands the complete Z-80 instruc-
tion set and not just a subset.

Disassemblers can serve two pur-
poses. They can be used to view code
which you have stored in RAM or they
could be used to look at the ROM of the
machine

With a good disassembler you could
obtain a listing of the complete Sinclair
ROM for either the ZX-81 or Spec-
trum. If you knew sufficient about ma-
chine code you might also be able to tell
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how the ROM works. To investigate
the ROM, or go bug-hunting in it, you
need the proper kind of disassembler.
Picturesque produces a monitor and
disassembler package which suits the
purpose. The disassembler has to pro-
vide facilities for output to a printer,
as the Basic interpreter and operating
system within the ROM are very lengthy.

A true analysis would have you jump-
ing to different parts of the ROM when
JP, or JumP, instructionis are indicated.
JumP is similar to the Basic GOTO
instruction but there are many options
available with that command and the
disassembler will help you to spot them.

Your disassembler should be capable
of handling the RST instruction as it is
used many times in the ROM. It means
ReStarT and the instruction provides a
quick entry point into the ROM for
programmers using ROM routines in
their machine code programs.

The RST 10 instruction, for in-
stance, would send the computer con-

trol to the part of the ROM which deals
with the printing process. The routine
sets up the machine to display one
character on the screen.

Most disassembler packages on the
market for both Sinclair machines are
being sold mainly as an afterthought to
assembler packages. The disassembler
has a very important role in computing

‘Many programs on
the market could
be streamlined.’

and the second-class sticker with which
it has been labelled is unfair.

A disassembler should be a necessity
when you are writing machine code
programs.

If you are to buy one, take as much
time about choosing it as you would
when buying an assembler. In many
cases it will be the disassembler which

will disappoint you with its perfor-
mance and not the assembler.

For instance, the Bug-Byte ZXDB
was a breakthrough when it was
launched but with hindsight it is some-
what mediocre. The standard of the
documentation with ZXDB was far
from satisfactory; as a result, the pro-
gram was difficult to use.

Disassemblers are becoming more
complex all the time and there is not
much which can be done to improve
them. Many of the programs on the
market, however, could be streamlined
to fit into less RAM than is now the
Case.

dK‘tronics. Unit 2, Shire Hill Industrial Es
tate, Saffron Walden, Essex, CB11 3AQ.

Crystal Computing, 2 Ashton Way, East
Herrington, Sunderland, SR3 3RX.

Picturesque, 6 Corkscrew Hill, West Wick-
ham, Kent, BR4 9BB.
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New ground broken by

powerful architects’ aid

Sinclair machines are regarded still as little more than toys. David
Marsh disagrees in this review of a new cassette

PART FROM generalised spread-
Asheet programs of the Vu-calc
and Vu-file variety, there has
been little or no Spectrum software
written for serious commercial applica-
tions. Something of a new departure in
that direction is a specialised program,
Beamscan, which is used to calculate
the sizes of steel beams used in building
construction.

The program is used interactively,
with the screen prompting the user at
all stages and asking for details of the
loads. A diagram of the beam is dis-
played on-screen, which makes it clear
exactly what information is being re-
quested by the computer. The program
seems well error-trapped and user-
friendly. When all the data is in, there is
a wait of about one minute while the
numbers are crunched and then dia-
grams are displayed giving shear force
and bending moment along the beam.

From its library of standard steelwork
sizes, the program recommends a choice
of up to eight suitable sections with
stress and deflection for each. All the
regular rolled steel joists, universal
beams, universal columns and rolled
steel channels in grade 43 steel are
featured and a moment of inertia can be
obtained for timber beams, from which
it is a simple matter to choose a suitable
section.

The beam must be simply-supported
and single span. Cantilevers are not
within the scope. That is perhaps the
only limitation worth mentioning. Any
combination of point loads, distributed
loads and uniformly-tapered loads in
any number up to a total of 99 can be
specified.

What is more, the distributed loads
do not have to extend to the end of the
beam. Within the designated span of
0.3 to 20 metres, it is difficult to visua-
lise any beam which could not be ana-
lysed by the program,

Point loads frequently consist of the
end reactions of other beams. Both end
reactions are given, which covers that
point and also is a great help in finding
the stress in any supporting brickwork.

Also given are the maximum bending
moment and shear force, the deflection
co-efficient, the permitted deflection
and optimum moment of inertia.

That would mean that other types of
beams, for example round or rectangu-
lar hollow sections, could then be cho-
sen using the data given in BS54,

For each beam size chosen, the Liry
and DT ratios are given, together with

permissible and actual stresses, actual
shear stress and deflection.

All that information can be put into
the form of a calculation sheet using the
ZX printer. That can then be submitted
to the client or to the local authority
responsible for checking the design. Al-
though full data is given on the results
and the presentation is clear and con-
cise, perhaps some local authorities may
consider it a little too concise, in that
virtually no details are given on how the
answers are obtained. It is therefore
difficult to check the accuracy.

It is clear, however, from the printout
whether or not the correct data has been
typed-in and, of course, that is half the
battle. The fact that a computer print-
out is being submitted rather than the
more usual written calculations should
lend a reassuring air of professionalism.

It is also probable that in the perhaps
not-too-distant future when most calcu-
lations are made in this fashion, various
programs will become widely-known
and generally accepted in the profession
as being accurate. Some kind of type-
approval system might even be possible
so that checking would be limited to the
data output.

That would be in line with the pro-
cedure followed in other areas, where
certain materials, for example building
blocks, are given a certificate to indicate
that they comply with building regula-
Jons. If that make is used, then no
turther proof is required that they meer
the requirements. Extending the con-
cept to software seems logical and
almost inevitable.

Beamscan is supplied recorded on
both sides of the cassette and is suitable
tor a 48K Spectrum, being about 35K.
It is supplied with a well-written man-
ual which guides the user through a
worked example and describes the limi-
tations of the program as 999KN for
vach load to a maximum total load of
10,000,000KN from the 99 loads men-
tioned. They scarcely seem like limita-
tions when there are other costlier beam
design programs for bigger computers
which cater for a maximum of eight
point loads while others cannot calcu-
late the shear force or bending moment.

At £25, it appears costly compared to
the usual programs in Sinclair User but
it is a more specialised item with a lower
volume sale than games or spreadsheets
and is much less expensive than any-
thing comparable.

It should be ideal for small architec-
tural practices or the many one-man
firms involved in smaller-scale building
works. Neither is it necessary to pay a
four-figure sum for the computer. The
whole system — 48K Spectrum, ZX
printer, TV, tape recorder and software
— can be up and running for slightly
less than £300 and will soon pay for
itself in time saved.

Beamscan is available from Beams-
can, 20 Vaughan Avenue, London,
NW4 4HU. Tel: 01-202 8656.
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| The technique of 3D has been growing in popularity. John Gilbert
| finds it is not always used in the best ways

g are increasing in popularity and Three-dimensional effects also hide which would normally be invisible if
: software houses are beginning the inadequacies of the computers on colouring and shading had been added

5 to see that 3D techniques have great which games are played. The dinosaur to the figures.

n | potential in a market where Space In-  which chased the player around a maze Combat Zone, like so many other

n | vaders and Pac-man are rapidly becom- in the New Generation game was cre-  pieces of software for the Spectrum, 1§
ing outdated. ated using the standard ZX-81 character  not new in concept. It is a version of the

e Programmers are starting to use set. That is not noticeable when the arcade game of the same name. Al-

¢ sophisticated techniques to achieve game is being played and you could be  though the graphics are reasonable the
three-dimensional effects on the com- forgiven for thinking that it used high-  animation of the line-drawn shapes 1s

0- | puter screen which seem more life-like  resolution graphics. very jerky.

re than the two-dimensional space-battle The use of 3D gives a game added

HREE-DIMENSIONAL games

games.
The effects are difficult to create, as
the programmer is working in three

users when they are playing a game.

depth but at the same time it can also be
used to disguise a poor plot.

The game from New Generation

~ Extra dimension adds
excitement to games

the lines of the shapes, including those

The plot involves the player as the
last of a race of tank commanders.
Enemy tanks and diamond-shaped
spaceships are dotted round the land-

no | planes, or directions, instead of the Software, 3D Knot, is an example of scape and it is the commander’s job to
el usual two. Most shapes are produced on  that. While the game has a basic plot it  destroy them.

n the screen using X and Y co-ordinates is not deep enough when you strip away The game involves plenty of action
nd which correspond to the flat horizontal the 3D effects. That does not make it a and credit must go to the programmers

an- | The new axis is called Z and it is the sional effect. The first, and simplest to  gram is so slow that it must use those
1 4 inclusion of that dimension which gives produce, is shown in the Artic Comput- notorious Sinclair line-drawing routines
mi- | the three-dimensional figure its depth. ing game for the 48K Spectrum, Com- which are in the Spectrum ROM oper-
for | When a 3D shape moves up, down and bat Zone. The three-dimensional  ating system.
of | sideways it uses the X and Y dimen- shapes are shown as line drawings with The Sinclair graphics routines are
en ‘ sions. When it seems to move towards no shading. That means vou can see all not known for their speed, so 1t would
ita you on the screen it is using the Z axis,
am | which exists only in theory, as the
ters computer screen is flat and two-dimen-
ight ‘ sional in shape.
lcu- | ] K Greye was the first company to
nl | produce games using three-dimensional
d to effects on the ZX-81. The game was
but | called 3D Monster Maze and the play- |
ower | er had to move around a three-dimen-
eets | sional maze to find the exit and also to
any- | gvade the deadly jaws of the dinosaur
| which prowled around the corridors.
litec Even those critics who dismissed the
man | 7X-81 as a child’s toy had to admit that
Iding | the program was innovative and well-
pay a | presented. Monster Maze marked the
The l rise of the use of 3D techniques on
X microcomputers as small as the ZX-81
tware | § and Spectrum. \
ightly | | After the release of 3D Monster
y for } | Maze, everyone could see the potential
‘ of three-dimensional games and utility
jeams- (1§ packages on small machines. Using 3D
ndon, techniques programmers can portray

Innual 1984

and vertical dimensions. Three-dimen-
sional shapes are constructed using an
extra axis which, in theory, moves away
from or towards the computer screen.

gvents which seem real to computer

complete failure in this case but it

points to the fact that three-dimensional

graphics are a means and not an end.
There are two types of three-dimen-

who have managed to produce images
which do not bend out of perspective as
they move. Artic seems to have taken
IhE '._"df\'_\’ 'U..'ﬂ}' out, hl..l‘\.\a'l.'\‘i.‘[’, as |tJL' ]"[“'
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have been better for Artic to write new
graphics routines into the main body of
the Combat Zone program.

The second type of three-dimensional
image is produced reasonably well in
the Quicksilva 48K Spectrum game,
Time Gate. The graphics for that type
of image are more difficult to produce,
as the programmer has to shade and
colour the shapes to produce a picture
which looks three-dimensional.

If the shading or the shape of the
image is even slightly incorrect the pic-
ture will appear to be distorted and the
effect will ruin the playability of the
game.

The three-dimensional effects created
in Time Gate show a slight distortion of
image, which can be noted when an
enemy ship approaches closer 1o the
viewing screen of the player’s ship. The
enemy seems to unfold its wings as it
gets closer and in some cases it appears
as if the fixed wings materialise from
nowhere.

No doubt Quicksilva would explain
that as a feature of the game but all too
often features such as that are errors and
are explained away too easily.

The ending of Time Gate is disap-
pointing, as the three-dimensional tech-
nique seems to have been thrown out of

the window. When you have destroyed
the enemy you must approach its base
planet. The planet becomes larger as if
an approach is being made but the
technique being used is so obvious that
it is embarrassing to watch. _

The program uses what again ap-
pears to be the Sinclair high-resolution
routines jo draw circles which start
small and continue to grow bigger. As
they increase in size the drawing pro-
cess slows and the technique becomes
even more obvious.

It would have been better to do what
New Generation did with 3D Tunnel
on the Spectrum and create several
separate pictures in memory to switch
on to the screen one at a time in
sequence. That will produce an animat-
ed effect.

If Quicksilva used that technique the
planet could have been produced in
high resolution at several stages of ap-
proach and would have looked like a
real planer and not a rope mat.

Time Gate has its technical faults
where graphics are concerned but it is
playable. The 3D Tunnel from New
Generation, on the other hand, has
what can only be described as brilliant
and imaginative graphics but it is
almost impossible to play to the end.

The game takes you and your laser

base through an underground tunnel
inhabited by rats, spiders, toads and a
very impressive tube train. Unfortu-
nately so much memory seems to have
been used to create the three-dimension-
al effects that the movement of the
player’s laser base is awkward.

More attention could have been paid
to that area of the game, as movement of
the base is not smooth or quick enough.
That is understandable, however, as a
great deal of memory has been used to
produce the displays. Apart from that
problem 3D Tunnel has the best graph-
ics for a Spectrum game.

There are still very few 3D games for
Sinclair machines, although those avail-
able give confidence that this sphere is
developing in the proper way.

In the next few months we could see
a move away from 3D arcade games and
into 3D adventure games. There are
already a few graphics adventures on
the market but they do not use 3D.

As 3D techniques are developed,
computers will be better able to produce
simulations of the real world. Adven-
tures will become more exciting and
arcade games more dynamic. The 3D
field is, however, just starting to de-
velop but it has a long way to go before
perfect holographic images can be pro-
duced on a small computer.

EDUCATIONAL SOFTWARE

PRICES DOWN
PRICES DOWN

THE MICRO MASTER SERIES

FOR ANY SPECTRUM

(designed and tested by teachers)

The FOUR RULES OF NUMBER (for 7-13 years) — A cassette of 5 programmes designed to
increase calculation speeds to a very high standard. Computer adjusts to age and ability. Down

to £9.90 (previously £11.70).

LANGUAGE DEVELOPMENT SERIES (for 7-13 years) — 10 programmes per cassette
dealing with VOCABULARY, SPELLING, VERBAL REASONING and KNOWLEDGE OF
THE ENGLISH LANGUAGE. Designed for 11 +, Common Entrance etc., but also useful for
remediation. Down to £5.90 (previously £7.90). Please state AGE when ordering Language

cassettes.

One of each of the above — £12.70

PREVIOUS CUSTOMERS/ENQUIRERS — MUST quote registration number to deduct as
follows from the above prices. 0000-0999 deduct £2.50. 1000-1200 deduct £1.50. 1201-

1500 deduct £1.00,

Cheques/POs to

MICRO MASTER, c/o Dr Glasson,
94 Airedale Avenue, Chiswick, London W4 2NN.

VISA purchases or enquiries Tel: 01-747 1373
TRADE ENQUIRIES WELCOME (sale or return)
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Extend your 16k
Spectrum to48k for
just£23-00.

And get a Free
rogram worth£4:50

5 anual pasi chz 24 a mystery toyou? ‘Beyond Horizons’
sh how to PEEK and POKE systems
to manipulate the display file, how to control the
. - es, how to find out how much spare memory is left and much,
ith the SP48 this program is free. On its ouwn, £4.50.

P48, 32K ory Extension with Program — £23.00 16K plug-in memony, and does not interfere with any standard a id-ons, such as
S" s _____MEITI Ty = i 3 prit ters R5232 or other interfaces
Mo, our SPAS offers even better value
ing you the facility to up-grade your X _SI_QW'OEC'EI‘ —£10

Because nos:, we e nol ¢ by e

16K Spectrum to 48K, we're also offering you the opportunity to be able to utilise The ZX Slowloader is a software masterpiece that will help vou to LOAD
this vastly éxtended memorny quickly and easily ZXB] programs ontoa Spectrurm, saving hours of typing time

£23 all you need t ydo is plug the chip-set into the sockets provided

byS your issue 2 [or £35 for issue 1) and you have a standard 48K The Next Robotics Exclusive. The Trickstick
Spe compatible with all Sinclair add-ons and very low in power This new joystick is a revolution in computer games control. With our
consumption Trickstick from one to eight players will be able to play simultaneously

It will be on sale spon — see our next advertisement

I All products on this or form are in stock at the time of going to press. Same day dispatct !

for phoned Access and

There is no soldering

SP80
you need to
wd Horizons

sa orders
Tix East London Robotics Lid: Ple

ease send by return (tick tems required

MAXIMEM 32K (£39) 63K IE59) + TkENE]

vis LOAD our speciallywritten 48K guide
nd vour 48K computer will guide you through its

SP4E (lssue 1 £35) (lssue 2 £23)

D SPED (lssue 1 E50) (lssue 2 £46

yneed to |
his will save v
ymaps

SP80 Paged 64K memory extension — £46

wsumption and add-on compatibility are identical to

ur through manuals
ne, because we all know how easy it is to get lost with

SLOWLOADER E10
BEYOND HORIZONS™ program £4.50

A e

Name

or the complete beginner

t to the serious user. And an SPE0 FORTH
yte September

e at our premises £3, and by registered post £ T

fror a fit and test se Adlcdress

MAXIMEM ZX81. 32K — £39 (PLUS ONE USED 1K

k m_l_!u“ ax 259 {PLUS ONE USED IK ZX-SI‘.I 24 Houwr Information Senice
The MAXIMEM 32 and 64K is a madified ZX81 and not just a RAM Tel. 01471 3308

pack. It fe the case 24 Hour Access and Visa or lering
We also give & sixmonth guarantee on the computer, regardless of the ey A
B :--t.-:r: J:l.:] % ﬁf]m nth guarantee on the Compuler, Tedarciess E Speci |l’.'|-.|._|_1'-¢"- Tel: 01-474 4430
age of your trade-in Zx l Tebex: BR1EATL I

The extra memony uses only a quarter of the power consumption of a

L]
I:‘ Free catalogue {SAE only) |

East London Robotics Lid., Gate 11

| Postage (165, lencloseacheque, PO for Moo, Visa N
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DESKTOP CONSOLE FOR ZX SPECTRUM/ZX-81,
SMALL BUSINESS SOFTWARE AND SPECIAL DEALS*

Lower
Prices

CONSOLE DETAILS:

TWMOMTOR STAND REMOVABLE FOR ACCESS TO ADD-ONS, WIRING ETC. TWklonice ived 10 minimss ayestran
Space for JX Prnter, Ram Packs and other add.ans), Power Supply, Tape Recorder or 20 Microdnve sl Sioeage Space
for Cazsettes. Hides most of the wwing Conscle complets with two builtin lluminated power switches fone for 7X
Spectrum/ZX &1 and the other Ior the Tape Aecorder]. Console colowr Tineste Mart Bluck.

Join COMPUTERLOCK SOFTWARE CLUB. Up o J0 per cenmt reduction on most soMtware aicheswely for Mambers
Members FREE Software Catslogue and FAEE Post & Packing o ol softwars

Date
TOLA MAME AND ADDRESS fin Cagital Lettees Pleass
Oty Desr ryiton lem Prce ] Total
B Conmale for 2K SpectrumZX 41 [ [26.00 |
B T T — WL T
Ledger for 16K48K Spectram or 16K 2X-81
[Free Post & Packing E5.50
*1 Console + 1 ZX81 & B e l;ﬂ IZI.'I_ I %
E '; if:'-n.sl;lr # 5‘.’.3 Spectram 16K f120.00 -
- 1 |_f._l|'illlf « 12X h';r':l-rr il £150.00 i
- L ) Sub .||||;| & |
ALL PRICES INCLUSIVE OF VAT Post & Packing I o |
Total Due : i J
| wsh te jon the COMPUTERLOCK SOFTWARE CLUE and eeclose my anmual subscription of IIEI- 2 [Tk I'!-ml_

ez 0. made payable 10

COMPUTERLOCK, 7 Wychparry Road, Haywands Heath, West Sussex AHIE THJ Telephone: D444) 451986

ZX REPAIR
SERVICE

At last no need to
wait for weeks

Send your faulty ZX81 for fast reliable repair
We will repair any ZX81 KIT or READY
BUILT UNIT
Only £15.95 fully guaranteed + p&p £2.00
FPlease state the nature of problem. Send

cheqgue

NEXT COMPUTER

SYSTEMS
Dept SUA (ZX81)

88 Harvest Road, Englefield Green,
Surrey TW20 0QR

or postal order to

\

120 lines per
imum.

per supply.
Price includes power supply
and interfacing.

This thermal printer, now available in the UK., is the
standard printer used with the American version of
the ZX81. The printer plugs direct into the Spectrum
but has a through port allowing the use of additional
hardware through the same connector.

Ja, The size of the printer is 7% x 5% x 3% ins.
g b M attractively packaged in a moulded matt
f{\- 04_ p 5
v 7o Yep - black plastic case.
: "’9,60" R A separate power pack is supplied
. Py e ina2% x 3% x 2% ins. case.
oy, Top, " ling, (10 Mty
P ol By Y L. for, o per D
+ o S 4r7% S
Yoyor, pffa@ % -0 Do, & el
. ”’aﬂ&?""nr:’ﬁ- ag, & Credit card facilities for
%1,! by (pq.éfo Y tedephone onders.

Two switches mounted on the printer allow for
on/off switching and also access to the test mode
and paper advance commands.

The printing speed in the self test mode is 120 lines
per minute,

The paper rolls are 4% ins. wide and 25 metres in
length,

Price includes - Printer, power
supply, full interfacing, one
3 95 roll of paper, VAT

DEAN ELECTRONICS LIMITED
Glendale Park Fernbank Road Ascot Berkshire England
Telephone Winkfield Row (0344) BES661 Telex B49242

DEALER ENQUIRIES INVITED.

SINCLAIR USER

Anmual 1984




The ingenuity of the peripherals
manufacturers has continued and Sinclair
Research finally launched the Microdrive.
Stephen Adams reviews another interesting

year for Sinclair users.
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Stephen Adams summarises the add-ons

Ingenuity beats
Spectrum limits

HE BIGGEST blow to users of

I non-Sinclair-produced  equip-

ment was the announcement of
the Spectrum. It knocked most mem-
ory-mapped add-ons on the head, as no
provision for those devices had been
made. That was because, unlike the ZX-
81, there was no way of turning-off the
internal RAM from the expansion port.
The only thing left was for producers to
put things in the input/output map or to
supply RAM packs or RAM upgrade
kits.

The I/O map was already full of
Sinclair devices, allowing the use of
only eight separate devices, if they
wanted them 1o be compatible with the
Microdrive. Nevertheless, ingenuity
brought forward a large number of new
devices after the initial shock had worn
off.

RAM kits for upgrading the 16K
Spectrum to 32K are now readily avail-
able for about £21. Fox Electronics, for
example, supplies a kit for £20.99 and it
has instructions on how to improve
your TV display. They are easy to fit
and now have simple instructions on
what to do, if you can overcome the fear
of opening the case. The kits are usually
identical to the proposed Sinclair up-

Microdrive

grade but will fit only on model 2-type
Spectrums. East London Robotics can
also supply an extra 64K kit which is
paged.

For those with a model 1 Spectrum,
identified easily by the grey keys, there
is the choice of an add-on board made
by Downsway Electronics or the Spec-
trum 32K RAM pack by Cheetah Mar-
keting. The Spectrum RAM pack will
also fit on to any other Spectrum, as it
plugs into the expansion port.

Another memory-mapped device
available this year was in a surprising

‘Printers and other

hardware devices

make the software
come alive’

place, inside the Spectrum 16K ROM
space. It was the Orme Electronics
ROM containing RENUMBER, block
delete of Basic lines and many other
useful routines in a 2K ROM. That can
be very useful, as it is immediately
available on power-up.

Sinclair
has also

provided two

new devices for

use in the ROM
space, which should
please hardware and
software users. One is the
Microdrive Interface One

which not only contains the con-
trolling ULA and hardware to run
the RS232/network/highspeed cassette
Microdrive but an extra ROM which
can be used to write your own Basic
commands. The other is the ROM car-
tridge system available with Interface
Two.

The RS232 can handle a printer easi-
ly with its limited handshaking ability
but still is limited for input from an
RS232 device, as all that is under soft-
ware control and not a hardware chip.
The network is a very simple arrange-
ment which allows you to talk berween
64 Spectrums but I have no doubt that
someone will write similar software to
use it with the ZX-81 through the
cassette sockets. Two books which
should help in this respect are those by
Andrew Pennel and Dr Ian Logan.

The Pennel one also contains an ON
ERROR GOTO machine code routine
which should trap 90 percent of Basic
errors and send them to a program line
to deal with them.

Sinclair has also launched the
Interface Two, containing two joystick
sockets which will operate the first or
last set of five number keys. That will
mean that software will have to be
re-written to use Sinclair joysticks, as
the accepted standard at the moment is
the one set earlier in the year by
the Kempston joystick interface which
operates as an [/O device, depending for
its decoding on A6 only being low.

40
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Much

software has
already been con-
verted to use it and I
cannot see  software
writers wanting to do it all
again. Programmable joy-sticks
are just starting to reach the market,
which will eliminate the need to re-
write the software.

For the Spectrum and soon the ZX-
81, the Stonechip one seems to be best.
For 7ZX-81 and Spectrum wusers, a
cheaper hardware-based version, the
Pickard controller, can be used as it fits
both computers by plugging into the
keyboard sockets. The AGF version
uses crocodile clips to set up the five
keys to be used; it is a little unstable but
it plugs into the edge connector and
does not require entering the machine.

The Interface Two also has a single
ROM socket which allows you to use
Sinclair-designed cartridges. It is not
known whether software suppliers will
want to try to fit normal ROMs to a
port like this. That, and the fact that
recording Microdrive cartridges is a
slow process, will limit the amount of
software available from software manu-
facturers on Sinclair devices. EPROM
software for ZX-81s is available from
Eprom Services and Audio Computers.

Both, however, concentrate on the
machine code user and not the games
player. The fall in price of the ZX-81
and the amount of hardware available
for it has started to attract the business
user as a control processor for a robot or
controlling some industrial process.
That is because it contains all the re-
quirements of the development system
on one board — Z-80-A, one of the most
popular  processors, working  at

3.25MHz,
TV interface,
cassette interface
for program storage,
alphanumeric keyboard,
Basic as well as machine code
monitor for designing programs,
and an expandable memory map and

[/O map.
There is also a wide range of machine
code assemblers, dissasemblers,

EPROM cards and blowers, RAM, bat-
tery-backed memory already available,
costing just a few pounds. That to the
industrial process manufacturer is pea-
nuts, as a development kit from a chip
manufacturer would cost more than
£200 with far fewer facilities. The ZX-
81 costs only £45 with a massive 16K
memory included.

Plain-paper printer interfaces for the
Spectrum abound and Tasword, the
word processing program, can work
with most of them. Hilderbay and
Kempston provide software-driven
Centronics versions, while Morex pro-
vides both R$232 and Centronics out-
puts. Deans also introduced its version
of the Timex printer, which uses a
much better paper than the Sinclair,

Microdrive with Interface 1

gives a clearer print in both black and
blue ink, and will use Sinclair com-
mands to control it, so there is no need
for extra software.

Printers and other hardware devices
make the software “‘come alive” and
that combination makes the Spectrum a
very powerful business computer.

That is the most important event of

the year, as the more software which is
written to use the large amount of
hardware, the more that hardware will
be used. Voice output units, modems —
to talk to other users or databases over
the telephone — RS5232 interfaces and
light pens all rely on good software to
make use of them.

The Cheetah Marketing Sweet Talk-
er, for instance, works better because it
is accompanied by an instruction tape
which not only demonstrates how to use
the unit but also shows the user how to
structure programs to make it easier to
use in their programs.

Modems from Maplin, Ambit and
Micronet — for Prestel — will allow
users of the Spectrum and, in the first
two cases, the ZX-81, to talk to many
other computers. Some of them will be
other types of computers, like the BBC
and the Commodore 64. The others will
be maintained by public and private
companies which maintain large
amounts of information and programs
on their computers.

Microner 800 is a database main-
tained on Prestel computers as a 24-
hour-a-day, seven-day-a-week computer
club. It has hints and tips on Spectrums
— ZX-81s at the moment cannot use the
system — as well as news, free programs
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AGF programmable joystick

and a mail box facility. Keyboards and
consoles alsp have been making their
presence felt as ZX-81 and Spectrum
users want to upgrade their machines.
Plastic cases from W H Smith are about
the cheapest containers at £3.99 and
will take a ZX-81 or Spectrum, as well
as a few add-ons. The d'Ktronics key-
board and case or that from Fullers
appear to be the most popular but
neither will allow the use of the Micro-
drive interface without taking it out of
its case.

The Filesixty button set is a cheap
alternative for ZX-81 users which gives
the advantage of spring-loaded key-
board the same size as that of Sinclair,
but without costing more than £10.

Colour for the ZX-81 is now available
in a simple form for all PAL television
users — that is, most of Europe. The
black box requires only two wires to
insert between the modulator and the
breaking of tracks and can be re-con-
nected if required. The rest of the box
plugs into the back of the ZX-81 ro give
black characters on a choice of 16 col-
oured backgrounds or coloured charac-
ters on a black background from DDC.
It is also more stable than the Spectrum
and requires no extra memory to use it.
It will work even on a 1K machine.

One device which requires extra
memory is the excellent High-res screen
— 192 by 256 pixels — and user-defin-
able graphics package made by Notting-
dale Technology Centre. It uses the
ZX-81 internal 1K RAM for its system
variables and 6K of memory for the
storage of the screen in the program. No
internal wiring is required, as the unit
plugs directly on to the back of the ZX-
g1.

For the Spectrum, a unit has
appeared which will be of great delight

to children and disabled users. It is the
Currah microSpeech unit which plugs
in to the back of the Spectrum and, on
command, will speak the key pressed.
That happens during program input as
well as INPUT and INKEYS.

It requires no programming of the

Orme Electronics EPROM read card

speech by the user. Speech output can
also be programmed by using S3§ to
contain the alphones — sounds which

Cheetah Sweet Talker

make up words — which are then spok-
en immediately. Thus input and output
can be spoken rather than read.

Tapes have been causing problems
ever since the ZX computers came into
existence; the Spectrum is better than
the ZX-51 but still can be improved
with some extra hardware.

Tape filters and switch-controlled
SAVE and LOAD devices are available
from several firms, like Abacus and
Elinca. There have now been three
Spectrums produced by Sinclair. The
model 1s, which can be identified by the
grey keys or by looking through the
expansion interface and seeing an IC
socket on the lefi-hand side; the model
2s have the large, black, ROM chip
there. Those Spectrums need their extra
32K of RAM mounted on a printed
circuit board before they can be put into
the computer. There are no Sinclair
RAM boards available for the machine.

The model 2s were re-designed com
pletely by a computer and the ULA was
changed to get rid of an extra 1C which
had to be inserted in the model 1s, due
to a design error. The extra 32K of
RAM which can be added to 16K ma-
chine now requires only chips to be
plugged into sockets on the board.
Model 15 and model 2s have had to have
an extra transistor fitted to prevent a
clash between the keyboard and the
ULA TV interface.

The latest model 3s have also had
their internal circuitry re-arranged and
the ULA updated to give a wider tuning
range on TV sets. It has also caused
some software problems, as the key-
board inputs are no longer held to
binary 1 — +5 volts — when not in use
That was done to reduce the power
requirements of the ULA.
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If you only buy ONE
computing book

THISIS

THE
CLASSIC!

An entertaining, but thorough reference source
with the most readable, comprehensive glussary
you'll find anywhere. The Good Computing Book
for Beginners is an essential A-Z of all the facts you

need to know about computing — and none you
don’t!

Whether you're brand new to computing, or an old
hand keen to stay ahead, you'll score by keeping this
classic, top-selling book within reach to use again and

again.

The author, Dennis Jarrett, is a successful journalist
who was also founder editor of Which Computer?
magazine — so his first edition quickly became a
standard work. Now this new, substantially

enlarged and revised edition covers the latest
trends, terms and technology with the relevant facts
— and ONLY the relevant facts — in plain English.

Here's another fact you'll find fascinating: it will only
cost you £2.95!

Use the coupon below to get your copy right away
— or buy it soon from your bookshop. it's the one
book you'll turn to again and again.



ROSE SOFTWARE

EDUCATIONAL SOFTWARE
FOR THE SPECTRUM
(16K or 48K)

YOUNG LEARNERS 1

| 4 programs for the young
computer user: abacus,

| telling the time, shopping l £5.95 per cassette
| and snakes. All with i

excellent graphics. An r-—-

gasy introduction to He e
computer aided learning | G.C.E. 0" LEVEL
i | MATHS REVISION

GEOMETRY

| 6 programs of multiple

T = = = choice guestions,

covering properties of
parallel lines, triangles,
various polygons and
circles. All guestions use
generated numbers. An
explanation of the correct
answer is given.

G.C.E. "O" LEVEL
FRENCH VOCABULARY
REVISION

Six programs on one
cassette. The first 3
programs test vocabulary
under various headings:

eg “‘on holiday’’. Three
further programs:
homework tester,
common words and
phrases, and irregular
verbs.

Send sae for catalogue of all our products to:
ROSE SOFTWARE,
148 Widney Lane, Solihull, West Midlands B91 3LH

We have a large range of
educational programs for
J the Spectrum and ZX81

=

now available

30 HOUR BASIC

£5-95

NEC’S best selling programming course
now published for the Spectrum micro.

Available fromm bookshops or direct from
NATIONAL EXTENSION COLLEGE
Dept. 48
18 Brooklands Avenue,
Cambridge CB2 2HN

Spectacular arcade action for your ZX Spectrum

from Crystal Computing

' Place yourself in the centre of the action with
Cyberzone. Superb animated graphics and arcade
standard sound effects combine in a fast and furious
game of skilland dexterity. Fighter ships randomly climb,
bank, turn and dive to shoot out your B laserbases as you
pulverise the alien mothership hovering ominously on
the horizon. Features alien scanner ships, deadly
accurate Cyber laser, bonus laser bases progressive
difficulty level and unique voice activated laser firing.

VOICE ACTIVATED! —

An exciting fast action game crawling with the
most slithery nasties ever! Blast the amoeba as they
descend upon your laser base - watch them mutate into
slimey algae, but beware the algae channeling the
amoeba towards you even faster. Features a host of
bonus flies and lizards, mutant and schizoid amoeba
bonus laser bases, superb animated graphics arcade
standard sound effects plus unigue voice activated laser
firing.

For any ZX Spectrum

VOICE ACTIVATED!

ALL GAMES ONLY Crystal Computing
£5.50 P&P included. 2 Ashton Way
Please send SAE for East Herrington
our latest full colour Sunderland

s SR3 3RX

Do battle with wave after wave of marauding alien
attackers in the meanest arcade action around.

“The sound and graphics combine to make the game
good fun and easy to play.” -Sinclair User.

“Way ahead..A very playable game indeed - The
graphics are good as well as smooth plus good sound
and colour - highly recommended” ..ZX Computing

For any ZX Spectrum

Dealers!

Ring Chris Clarke on
061-205 6603 NOW for
details of our excellent
terms.

Programmars!

We will give your

software a FREE

professional evaluation

send your cassette to us
TODAY!
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During the year we published a series to
help you learn how to program and
occasional articles on how to add gloss to
your listings. We now collect them to make
a complete programming course.
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Follow route to
better programs

Basic Sinclair coding with John Gilbert

ANY PROGRAMS written
by beginners to computing
show a lack of what profes-

sionals call structure. The structure of a
program is the way in which it is put
together and the order in which the
code—the language in which it is writ-
ten—is put down in the finished prod-
uct.

To help the beginner with how to
structure programs so that they will
work faster and occupy less memory, a
database is constructed which can be
used to store lists of information, such
as names and addresses or telephone
numbers. The information stored in the
database can be called back by typing-in
a keyword which corresponds to the
information sought by the user.

Before we start to do any coding it is
important to know about flowcharting.
A flowchart, such as the one in figure
ane, is constructed before coding to act
as a guide to what the finished program
will look like. If it is written after
coding has been completed and before
the programmer starts to search for
errors—to debug the program—it will

Figures 1 and 2

=

be an aid in finding redundant code or
code which inhibits the flow of a pro-
gram.

The program flow is the way in
which the program will be executed. It
is important to have that correct or
errors will continue to occur in the
program and the speed of the program
will be slower.

The basic flowcharting symbols are
the Input/Qurput box, operation rectan-
gle and decision diamond and an
example of each is shown in figure one.

The I/O box is used to mark places
where an entry is made by the computer
operator, or when the computer dis-
plays data on a screen or printer. The
box can be used for all forms of input,
including keyboard, joystick, or even
punched cards on a large mainframe
computer.

When debugging a program, checks
for errors should first be made at those
junctions in the flowchart, as the boxes
mark places where a user can crash a
program by entering the incorrect infor-
mation.

The decision diamond is the most

complex operation box in a computer
flowchart—and the most necessary, A
computer is distinguished from other
machines through its ability to make
decisions based on information. Usually
the processing of that information will
provide a simple yes or no answer. The
inflow to the diamond descends verti-
cally and splits in two to provide the
yes/no oplions.

The option which contradicts the
program flow goes out to the side of the
box and can be directed up, to form a
loop until the action has been per-
formed correctly, or down if alternative
action is required to that of the normal
flow. Finally, the operation rectangle is
used to show that the computer has to
perform some kind of calculation. That
may be adding numbers, assigning
numbers to wvariables, or scanning a
string of characters. The use of that and
the other boxes is illustrated in figure
one.

Flowcharts usually are constructed
before writing a program but it is a good
idea to draw up one from the finished
program to see if the program flows as 1t
was originally intended.

When drawing a chart the boxes
should be balanced as much as possible
to the left and right of the main stem of
the flow. The whole point of flowchart-
ing is to create an easily-understood
diagram. The labels inside the symbols
should be written in English and not in
Basic.

The diagram in figure one uses sever-
al decision diamonds and they branch to
both left and right. A flow on just one
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side of the diagram looks sloppy if there
are more than two decisions to be made,

The way not to structure a flowchart
is shown in figure two. The flow lines at
the side have been run together, making
it almost impossible to decide what
happens next. That is remedied easily
by making the chart longer and re-
structuring the lines into separate boxes
as shown in figure three.

When writing a program it is a good
idea to draw several flow diagrams. The
first would be an overall plan showing
the sections of program to be written
and subsequent diagrams would expand
each box to show the flow of the various
routines.

A program is structured in a similar
way to a flowchart. Most programs are
constructed in the way figure one
shows. The technique is called modular
programming because the structure is
broken into subroutines, or sections,
called modules.

The reason is to eliminate as many
GOTO statements as possible, or to
make a GOTO statement jump only to a
part of the routine in which it is situ-
ated, i.e., to make what is termed a local
jump, or the control routine at the top
of the program.

The control routine consists of a
series of GOSUBs. It is the part of the
program which is used most, so it is the
first thing the computer encounters
when scanning the program. In that
way the program is faster in execution,
s0 it becomes more efficient.

A control routine can have two dis-
tinct structures. The first is used in a

game-type program. That type of pro-
gram will execute routines by going
down through each of the GOSUBs in
turn and then returning to the begin-
ning.

The other type of structure is that
which we shall use for the database.
The program will first jump to the
menu routine where the user will select
an option. Control is then sent back to
the control routine and, using a series of
[F ... THEN statements, the program
will go to the subroutine selected by the
player. The control program will not go
down through all the GOSUBs but will
jump only to those specified by the user
through the menu.

The database will function using a
keyboard recognition function. The
user enters a few words which act as a
key phrase. The program will then look
through the list, or file, of information
in the program and, if a match is made
between the key phrase and part of a
piece of information, that piece of infor-
mation will be output. The computer
will output all information which is
associated with the key phrase.

The program will also have to sup-
port separate data files and be user-
friendly so that anyone can use it. The
program menu will have search files,
display entries, load or save files, and
will create new files. The program
structure will look like this from top to
bottom, with the control routine at the
top

The complete flowchart of the data-
base is shown in figure one. Using that

chart it will be easy to translate each

operation into program code.

With programs such as the database,
which is being constructed, the screen
display is very important. The com-
puter uses the screen to display infor-
mation to a user.

Many people who use programs such
as databases or word processors will
know nothing aboutr how a computer
works or what it expects as input. The
more information given to the user by a
program the better. That does not mean
clogging the screen with vast quantities
of text. Instructions on the screen
should be easy to read and well-spaced.
The clear screen command should be
used as often as possible to break-down
information into easily-read pieces but
at the same time the jump between one
gcreen of instructions and another
should be almost transparent to the
user.

The text must flow naturally and
there should be no illogical jumps in the
instructions. That is a marter of experi-
ence but the database has been designed
with clarity of instructions and prompts
for inputs in mind.

The most important instructions
should stand out from the rest. That can
be done by liberal use of the commands
BRIGHT, INVERSE and FLASH on
the Spectrum and the GRAPHICS
mode on the ZX-81.

Listing one is the menu subroutine
for the database. It is written for the
Spectrum but is easy to re-write for the
ZX-81. To do that take out the IN-

Figure 3
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VERSE in 1020 and 1021, BRIGHT in
1021 and FLASH in 1040. INVERSE
can be substituted with the GRAPH-
ICS inverse lettering of the ZX-81 and
the title MENU should have spaces
between each letter to make it more
prominent. _

The menu should not be surrounded
by a border of a different colour, as that
can confuse a user and make the screen
look crowded. It is also important not to
use excess graphics commands. A dis-
play with FLASH or INVERSE all over
the screen is just as confusing as if they
were not there.

One other thing which people tend to
forget is that they have the use of all the
screen. Do not cram things into the
corners or sides of a screen. Titles
should be central and if there is only an
input prompt on the screen, a good
place to put it is the top lefi-hand
corner.

Listing one is the first module of the
program. If there is a menu in a pro-
gram it should be situated at the top of
the code after any single or array vari-
ables have been declared, as in line 100
of listing one.

The menu module will display the
options available from the program. Ask
which you require, put the number of
the option selected in a string variable
A$, and transfer to the control program,
also in listing one, at the top of the code.
The control program, consisting of a
series of IF...THEN instructions,
will then transfer to the subroutine
selected from the menu.

The two other modules which are
listed are for LOADing data files—
listing two—and SAVEing files—listing
three. They are for the Spectrum but
ZX-81 users can add toolkit routines
available from such companies as JRS
Software. They will handle data files for
the ZX-81. If you do not want 10 go to
that expense you will have to SAVE the
program and variables together.

ZX-81 owners will have to break out
of the program by erasing the left-hand
quote mark of an input and typing
STOP. Then type SAVE ‘program
name”’. When LOADing it back in, do
the usual load but do not press RUN.
Instead use GOTO 200.

The SAVEd program can be verified
on the ZX-81 by re-winding the tape,
typing LOAD * 7, and re-entering the
program you have just SAVEd. If the
program has SAVEd correctly an 0/0
error code will appear; if not you will
get another number error code. If that
happens you will have to re-SAVE.

In the SAVE and LOAD routines a
file name is asked for in lines 4010 and

5010. On the Spectrum a file or pro-
gram name can be only 11 characters
long. To prevent the program crashing
if the name typed-in by the user is too
long, lines 4020 and 5020 will take only
the first six characters of a file name.
The other letters are cut off or trunc-
ated. Truncation is also used to cut the
YES/NO inputs to Y or N.

The displays in both the SAVE and
LOAD routines are important. Error
messages should be displayed in the
same position on the screen every time
they appear. Every program should
have a standard error message area to
which the user will become accustomed.
In the case of the database, that is in the
middle of the screen. Also the error
message in line 800 is BORDERed in
red to warn the user that a specific input
is required.

Be careful about using the word “in-
put” in a prompt, as it 15 computer
jargon. The word “enter” is preferred
as is shown in line 1040 of the database.

The prompts and information in the
SAVE and LOAD routines may seem
simple and not worthwhile but the
writer knows about the internal work-
ings of the program and what to enter.
A newcomer to a program, on the other
hand, needs to be taken through it step
by step.

When a module of a program has
been written it is a good idea to test it on
a friend or relative who knows nothing
about computers. If they can follow the
prompts, leave the display as it is; if
they are confused, you know you have
more writing to do.

Data structuring comprises a series of
topics which most beginners like to
leave alone, unless they are doing O or

Listing 1

A level courses in computer science.
There is only one data structure in the
Basic language and that is the array. An
array is a series or table of data items
which are grouped under one name.
They are indexed using a number. Most
professional data processing programs
are not written in Basic but in machine
code, because of speed restrictions.
Also, using data compression tech-
niques in machine code you can enter
much more data into the machine than
would normally be possible.

Databases written in Basic do not
often use arrays as it is better to use long
strings of characters into which the data
is put, or concatenated, as it is entered.
In that way a user does not have to
specify the length of a file or how many
dara items can be entered as a maxi-
mum.

Arrays occupy more memory space
and their length has to be fixed before
data entry but sorting and searching is
easier to understand by using one- or
two-dimensional arrays, as we can deal
with data one element at a time.

The file creation and data entry
routines of the database being con-
structed are shown in figure four.

The listings shown are for the Spec-
trum but can be used for the ZX-81
with the changes mentioned earlier.
Line 100 of listing one has been altered
slightly to contain another array, c3.
That array will hold the number of the
next available space in a file, the maxi-
mum number of data items it is possible
to store, and the maximum length, in
characters, of a data item.

In the file creation routine the user
can define the file length and word
length but if they are over the maxi-
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Listing 2

mum bounds, the computer will set
them automatically to 100 and 20 re-
spectively. The data entry routine is not
yet included on the menu. It is best to
put it in the menu routine at line 750
and set it to the Entry Subroutine at line
7000: The menu display at line 1030
will have to be changed so that “EN-
TER DATA ITEM” is displayed
under “CREATE FILE".

When those alterations have been
made, the enter routine at line 7000 can
be added to the listing.

Figures five and six show program
listings for two techniques which can be
adapted for use with the database. They
are two of many. The study of data
sorting techniques has interested aca-
demics for a long time and some sophis-
ticated algorithms, step-by-step
methods of solving problems, have
evolved.

Figure five shows the Bubble or
Shuttle Sort. It is fairly simple to use
but very slow when dealing with large
amounts of data. It is called the Bubble
Sort because the data is sorted into a list
in ascending order with items in the
incorrect order ‘bubbling’ up to the top.
The data items are sorted using a
keyword, usually the first word of or
number in the item. The Bubble Sort
will take the first character in an item
and compare it to the first character of
the next data item.

You may like to change the routine to
look at the first three or four letters of a
word. The routine can take anything up
to three minutes to sort 50 items of data.
If you are not concerned with the time
element, the routine is easy to program
and use.

In the program, line 8010 defines the
pointers being used in the routine.
Pointer pl will show the first item on
the list and p2 the one beneath it. The

variable sc will contain the number of
swaps made in one pass. When that is
zero at the end of a pass, the sort is
concluded.

Line 8020 will send control to the

swap routine if the first data item is
greater than the second. Line 8030 ad-
vances the pointers and line 8040 will
return to the menu if the sort is com-
plete. Line 8070 returns control to
make another pass of the data.

The swap routine starts at line 8080
and 8090 will swap the data items
which are in the incorrect order. Line
8100 returns control to the main sort
routine and line 8110 informs the user
that the sort is complete. The routine
can be improved by adding a line to
make the computer display a message,
such as ‘SORTING’, to inform the user
a sort is taking place.

The Basic listing in figure four can
be used as a base for the other sorting
technique known as the Shell Sort and
the line numbers which have been
modified are shown in figure six.

The Shell Sort, shown in figures six
and 7b, is slightly more complex than
the Bubble Sort but will run faster with
large amounts of data. If a relatively
small amount of data, for instance 100
items, is to be used, the Bubble Sort
will do the job just as quickly as the
Shell Sort.

For the Shell Sort the data file is split
approximately into two halves. The
pointer pl is, as with the Bubble Sort,
set to the first data item in the file. The
pointer p2 is set to the item halfway

Listing 3

through the data file.

The item pointed to by pl is com-
pared to all the items in the second half
of the file and swaps are made, as
before, if pl is greater than p2. When
pl has compared item one to all of the
last half of the file it will point to the
second item and again compare that 1o
the second half of the file.

The sort is finished when either pl or
p2 arrives at the last item of the file and
the sc swap counter variable is 0. That
shows that no swaps were made in the
last pass through the data and the infor-
mation in the file is in the correct order.

Both structures created by the sort
routines from figures five and six are
illustrated in figure seven. As [ have
said previously, they are just two of
many routines and it is possible to
create several other sorts using the two
basic structures outlined.

There are many methods of searching
data and no technique is better than
another but in the proper circumstances
one technique can be used in favour of
another. The Binary Search deal is one
of the fastest searching routines and one
of the easiest to learn.

Obviously, speed is important in any
searching routine. Someone cannot wait
for an hour for data contained in a list of
30 items to be retrieved by the com-
puter. If that were the case it would be
easier to search through a list on paper.

One method of searching a list would
simulate a person doing it by hand very
well. That is called the Serial Search—
figures eight and nine—which can take
up to half an hour to search a list of 100
names and addresses. The listing in
figures nine and 11 will run on the
Spectrum but multi-statement lines,
such as 2030, will have to be eliminated
for use on the ZX-81, The routines will
run without the database but if you
want to include one of them in the main
program you use lines 2000 to 2040.

The computer scan the data list, stem
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by item, trying to match the key, a name
or telephone number entered by the
user with the items in internal memory.
When a match is made the item will be
displayed in full on the screen.

The length of time of the process will
depend on the speed of the high-level
language, such as Basic, or the speed of
the central processor if the program is
written in machine code. The number
of items in the list to be searched will
also be a factor in the amount of time
taken by the computer.

If you are planning to use only a few
data items you could use the Serial
Search technique. The coding is simple.
Use a variable as a counter to point to
each data item in the listing in turn.
Increase the pointer by one every time
an item is compared to the user’s entry
and no match is made. When the match
is made, print it to the screen.

The Binary Search is as easy to pro-
gram as the Serial Search but the rou-
tine is much faster, as it does not have to
search every data item on the list. The
dara must be sorted in alphabetical or
numerical order and the computer will
look at the element at the centre of the
list of data as the starting-point—figure
10—cutting the list into two halves.

If the identification keyword or num-
ber, typed-in by the user to trace an
item in a file, and the element in the file
does not match, the computer has to
continue its search. The computer will
find if the alphabetic character or num-
ber is higher or lower than the keyword
typed-in by the user. If it is lower the
computer will take the last element

examined and make that the end of the
file, cutting away the other half.

If it is higher, the computer will take
the last examined item as the beginning
of the new, shorter file. The computer
will then find how many elements are in
the short file and divide it by two. The
number found will be the element at the
middle of the file and that is the element
looked at next by the computer.

The process continues until a match
is made. Then the computer will print-
out the full data item found in the file.
The whole process is shown in figure 10
and a listing of the resulting program is
shown in figure 11. The listing can be
used alone with a short data entry rou-
tine or with the database which has
been discussed as an example.

The listing in figure nine includes a
short entry routine so that you can test
the speed of the Binary Search. Line 30
of the routine will check to see if the
keyword entered at line 25 is the same
as the element pointed to by variable L
in the data file, b/. If it is less than the
value of the file entry, the pointer, L,
will move further up the list and if it is
greater it will move down the list.

That part of the program is executed

in lines 30, 40 and 50. The number of

the file element in L must be an integer,
so INT is used in those lines. The 0.5 at
the end of the lines mentioned must be
added to the INTeger in L to round it
up and not down, as the Sinclair ma-
chines do automatically during math-
ematical operations.

In some cases it is necessary to dis-
play every item in a data file which has

an entry which corresponds to the
keyword input by the user. That can be
done by adding an extra condition,
IF . .. THEN, statement before line 40
50 that if a maich occurs the program
will continue to search the file in case
there are more corresponding items. Ifa
long file of data is to be processed and
displayed it is a good idea to introduce
paging into the display routine.

A list of data must not turn over the
end of the screen so that a ‘scroll?
message is displayed. The computer
should display the data in pages and at
the bottom of each page a message to
the user should be displayed asking
whether he wants to see more. If the
user types-in ‘no’ the program control
can be returned to the main menu.

The display of data is an important
facer of any program and the guidelines
apply to data output as well as data
entry. When a menu is used in a pro-
gram and is not displayed for some time
while other operations are taking place
it is important to let the user know what
other options are available at that time.
That can best be done by displaying a
band across the bottom of the screen
with the options and the ‘return to main
menu’ option on it.

The main point I want to stress is
that not all users are programmers,
That may be less so now than in the
past with the advent of home comput-
ing but there are still some users who
have difficulty even getting around the
keyboard.

While it is important to know about
techniques for file processing, it is more
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important to know about the user inter-
face, i.e., how the user will interact with
the computer and how he will cope with
your program. Once you can see the
likely reaction of the user and fit the
program around your intended user,
everything else will seem simple.

Mow I want to take you back to show
how a program is constructed in a series
of numbered steps. To begin, however,
[ want to discuss errors which can occur
in programs, commonly called bugs,
and how to rid yourself of them.

Much has been written about bugs.
The term is derived from the early days
of computing when only large main-
frame computers existed. They had to
be, and still are, kept in specially-pro-
tected areas where dust or insects could
not enter the machinery. If computers
were not kept clean and serviced they
could often crash and data and pro-
grams could be lost.

Most of the bugs encountered by
programmers occur because program
structure is incorrect. The statements
causing the crashes are usually the
FOR ... THEN and GOTO lines.

When a program crashes, look at the
report code shown on the bottom of the
screen and find the line number where
the computer ceased the RUN. A
GOTO effect should be limited to one
routine, If an error occurs at a certain
line you have to look at that routine.

On some computers the system offers
a2 command which prints-out the line
number to which the computer goes
during operation. It is called the TRace
ON (TRON) routine. It can be simu-
lated on a Spectrum if you wish to add
an extra instruction to each of the
troublesome lines. That instruction will
make the computer print-out each line
number as it is executed.

-
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It is not important that you know
how it works but for those who are
interested the PPC system variable is
PEEKed and the current line number
returned from the two addresses
accessed by the statement. The instruc-
tion to be appended to program lines is
PRINT PEEK 23621+256*PEEK
(23621 +1).

That instruction can be put any-
where any number of times. It is best to
append it to the end of lines.

It is also possible to chart the course
of FOR . . . NEXT loops. It is done by
printing the variable used in the loop.
The print statement should be put at
the end of the FOR . . . statement and
not at the end of the NEXT statement.
If you do the latter the count printed
will be incorrect. Both techniques are
illustrated in diagram A—for GOTOs
and—B for FOR . . . NEXT.

The two techniques can be incorpor-
ated together in a program and, with the
error message you get when the pro-
gram crashes you should be able to

locate and correct the error.

When talking about these techniques
and correcting errors, I must stress
again that they will be of help only if
you have used the structuring tech-
niques which have been explained.

I have detailed the pathway to struc-
tured programming as a series of struc-
tured steps:

First: Decide what type of program
you want and what you want it to do. It
is best to write it as a series of state-
ments in plain English.

Second: Decide how you are to
handle the task and whether it can be
done with your machine and with the
level of experience you have.

Third: Break the task into a series of
headings and sub-headings. [For
example, most programs need some
form of instructive display—an entry
procedure, a calculation procedure and
an output procedure. They must be tai-
lored to meet your needs.

Fourth: Draw a flowchart. That
should take a long time in many cases.
It is a good idea to draw several charts,
expanding the most important boxes in
the main one. In that way you will know

Figure 9
SEARCH KEYWORD: Sinclair

STAGE ONE:
—_— Memory aid
Read Only Memory

Sinclair Research

STAGE TWO:

Memory aid

Read Only Memory
Sinclair Research

—

STAGE THREE:
Memory aid
Read Only Mamory

————————p Sinclair Research

SEARCH COMPLETED

Figure 8

281@ FOR k=1 TO

pod LET a=a+l:
Z1ie@ PRINT AT 1
R e 3 i

2@2d DIM b%(l@,12):
XAMPLE DATA FILE

2028 INPUT b$ (k)

E

S@3@ NEXT k: PRINT “FILE ENTRY C
OMPLETE" : PAUSE_1@@: CLS

Se4G INPUT as: REM SEARCH KEYWOR
B

2es@ LET a=1: REH a=NUMBER OF FI
LE ELEMENT BEING HMR £
Sas@ PRINT AT 1@,1@8; FLASH 1, "SE
ARCHING™

5o @ IF bs(a) (1 TO LEN as)=a% TH
EN GO0 TO 211

Ips@d IF a=5 THEN GO _TO 23102

a
QuUND* : ST

21i@ CLS : PRINT AT 12,©®; FLRASH
1%_‘;_5;Eﬂ LOCATED"; FLASH @.,b%$(a):

REM SET UP E

18
: REM DATA FILE

G0 TO =287e
6%B; FLASH 1;a%;
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Figure 10
SEARCH KEYWORD: Sinclair

STAGE ONE:

Alphabet
Bubble
Memory
Research
Sinclair
ZX-81

—

STAGE TWO:

Alphabet
Bubble
Memory
Research
Sinclair
ZX-81

—_—

STAGE THREE:

Alphabet
Bubble
Memory
Research
Sinclair
ZX-81

—

SEARCH COMPLETED

Fifth: Coding the program. The
code, in this case using the Sinclair
Basic language, should be laid out in
separate modules. The control module
should be put at the top, as it is the part
of the program which will be used most.
Each module should be complete and
GOTO statements should be local 10 a
module if possible.

Sixth: In long programs, bugs, or
errors, are liable to occur frequently.
Bugs occur usually in the data entry
parts of the program and in the flow
srructure. Flowcharting and structured
programming will not dispose of all
bugs but it will eliminate a few.

Now you should be able to write
reasonably complicated programs. As I
have stressed, there are two factors
which are important, more so than some
of the others, which are necessary to
make programming easier and more
enjoyable.

The first is structure. If your pro-

the concepts of the program before you
begin coding. If flowcharting does noth-
ing else it will concentrate your mind on
what you want to do.

A word of warning to peole who have
taken flowcharting to their hearts. The
technique is a means to an end and is
not an end in itself. If you think a
certain number of charts is necessary,
draw them, but do not draw charts for
the sake of doing so, because you will
often be confused as a result.

gram is well-structured it will contain
fewer bugs and will, in most cases, run
faster. The second point is that the
program must be designed for ease of
use, so that it can be used by someone
who knows nothing about computers.

If you have taken my advice, or even
modified it using your own techniques,
you are on the way to being an efficient
programmer. You will find that you can
do more and programming will become
less of a difficult task and more reward-
ing.

rﬁpﬂﬂ

2@aaa OIM bsi(19.,
XxAMPLE DRTR FIL
2812 FOR k=41 TO
20288 INPUT b$ IR
ENTRY

2@3@ NEXT K: PR
OMPLETE" :
%B#@ INPUT a%:
L

28Sd@d LET L=INT
2068 IF b$itd i1
ErM PRINT FLASH

PAUSE l10@&:

i2):

=
ia
y: REHM DRTR FILE

INT “"FILE ENTRY C

REM SET UP E

LS
REM SERARCH KEYUWOR

(S22 +8.5
TO LEN a%) =23 TH
4; “ITEH LOCATED *

CUFLASH @, bsi(L): STOP
ca78_Ir Il (1 IO LEN ag)>as TH
EN L L= 2 x
SReG IF Bs(l) (1 TO LEN as)as TH
SHCLET L=INT (L22)+@.5
Spad GO TD 2062
Diagram A
1@ PRINT : PRINT PEEK 286214+2F%
= +PEEK (23621 +1) LS
5@ PRINT PESK 23621+2556#PEEK
(23621+1): G0 TO 1@
Diagram B
18 FOR k=1 TO 1@: PRINT kK
2@ PRINT
2@ NEXT K

Quarts
into
pints

S MANY of the thousands of |}
AZX-BI owners will know, the 1K [}
memory provided in the basic
machine is often insufficient for even
the simplest of programs. That can
leave the user frustrated as he thinks of
the program he could have writen had
he bought a 16K RAM pack. Therefore
any bytes of memory which can be
saved in a program are of great import-
ance.

There are many ways in which vital
bytes can be saved on a 1K machine.
Once mastered, the user will discover
that his compter is very versatile.

The ZX-81 1K—1,024 bytes—of
memory is filled with 124 bytes used by
the machine as its system variables; x
bytes for the program; y bytes for the
display file—varies depending on how
much is printed—and finally z bytes for
the variables defined during the pro-
gram.

Each line in a ZX-81 program rakes
five bytes as soon as it is entered—two
bytes for the line number, two more for
the length of line, and one byte ar the
end for the NEWLINE. Anything
typed in the line will take up more
bytes. Thus REM statements should be
removed as a needless waste of memory,
as they serve no useful purpose except
in a machine code program.

More memory can be saved by mak-
ing one line out of two. Thus:
I0LET G = 15
20 IF INKEYS$

%57 THEN LEF

G=G-1
30 [F INKEYS$ = “8" THEN LET
G=G + 1

40 GOTO 20
can be replaced by
10 LET G 15
20 LET G = G + (INKEY$ = “8") =
(INKEY$ = “57)
30 GOTO 20
The removing of one line saves the
five bytes which are taken up by each
line and because of that saving the
program will RUN considerably faster.
The method shown, making two IN-
KEYS$ lines into one, is a type of condi
tional statement similar to IF. The
condition inside the brackets can either
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I0LET G = 15 If the number is betweeen 0 and 255,
20 LET G = G - (INKEY$ = “5"  the function CODE can be used:
AND G > 0) + (INKEY$ = “8” and IOLETT = 14
G < 30) can be replaced by:
30 GOTO 20 10 LET T = CODE *:”

Probably the most effective and That will save four bytes of memory.
possibly the simplest method of saving This method will be effective for those
memory is by the use of constants numbers which have a character as-
which are non-varying variables. First, signed to them but will not work for
you define a variable, e.g., 10 LET N = those numbers 67 to 127, as they are not
a number used more than twice in the used in the ZX-81 character set.
program, at the start of the program and The second method is for those num-
wherever that number appears in the bers above 255 or between 67 and 127.
program substitute it with the variable. It makes use of the function VAL, thus:

As proof of its effectiveness, 09K 10LETV = 300
was saved in a 16K program by the use would become
of only one constant—zero. 10 LET V = VAL *300”

In a program line a number is stored The use of VAL will save three bytes of
as follows: Memory.

= Number as it Byt Exponent Four mantissa Numbers above 999 which can be
De be correct or incorrect. If it is correct appears ' containing  Byte bytes written easily in scientific notation
't the result of the brackets will be 1 but if degoopun LIGOFRE) should be written in scientific notation
it is incorrect the result of the brackets storage of the number (€n in conjunction with VAL, which will
al will be 0. Therefore if the user were e s o 32000  cave even more memory—10,000 can
¥ pressing “8”  the result of the first When using a variable the number will become VAL “10000” which can be-
o bracket would be 1 and the second come shortened even further o VAL
would be 0. Under those circumstances ¢ . «|E4" which saves another two bytes.
-of G would increase by one. An expansion The removing Of After all those methods have been
by of the system is shown in the following one hne saves ﬁve employed there are still a few more
o {W0 programs: 3 ways of finding those extra bytes. AD
he inal bytes can be replaced by NOT PI. That takes
W I0LETG = 15 up two bytes and saves five bytes over
for 20 IF INKEY$ = “5” THEN LET take up only one byte of memory. Con- the seven-byte number zero. A “1" can
To- G=G-1 stants will save memory only if the be replaced by SGN PI. That uses only
30 [F INKEY$ = “8” THEN LET number is used three times or more in WO bytes and saves five bytes over the
kes G=G+1 the program. seven-byte number one. A “3" can be
WO MIFG < 0 THEN LET G = 0 If, however, there is a number in a replaced by using INT PI, which also
for 50 IFG > 30 THEN LET G = 30  program which is used only once or saves five bytes.
the 60 GOTO 20 twice there are two more relatively effi- Galaxians is a simple 1K invaders
ung After revision cient methods of saving memory in this. program which makes use of the whole
101€
i be
ory, 2 LET RwCODE "+" {2@ PRINT AT T,X;ASCU TO AT *__W
cept 3 LET N=NOT PI P+ " GAT RLPS (99 196 SW" |
4 LET U=vAL "2 130 IF ¥>T OR ABS (P-®)>=U THEN |
nak s~ ET W=3GN PI GOTO WAL "140"
131 PRINT AT T,¥;"==—="4AT T,®C |
& DIM H&C VAL "35") UDE FASICHRS N -
LET 1@ LET HeN 132 LET S=S+CODE AS |
20 LET S=N 133~GOTO CODE "“C" |
LET 30 LET P=CODE o L
4@ LET Y=R 148 IF Y<=T THEN LET Y=R |
53 LET M=RND¥R 1%5@ LET 'Y=Y-U¥< INKEYS#=STRE N OR
£0 LET AN="m( @t 196 9y )" YER \
, 2@ IF SYVAL "1E3" THEN LET A®= 160 LET Y=INT ¢ A+RNDX3-W-(X>28)
5')= ncley a7 at)"” +CRCWID |
ge~IF S>vAL "2E3" THEN LET ASw 170 NEXT T
. et it e " 568 IF H(E THEN INPUT H®
 each 98 IF RHND WAL ".9" THEN LET A% 21@~1F H{S THEM LET H=%5
g the ='C0S CaB:—1952" 323 F‘HIHT AT R.P"%¥X" AT MNLN T
faster. 1880 FOR T=U TO R-W SCORE ",%:" HI "“sH" BY "iH®
o INE 118 LET P=P+( INKEYS="8" AND P<2 230 INPUT A%
rm B )~C INKEY#="5" AND PN’ 24@ CLS |
 The 119~CLS 2s@ IF A%="" THEWM GOTU CODE "="
either e e S R ——— J
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screen area. There are four types of
invaders—on-screen display of base,
missile and alien plus score, highest
score and highest scorer’s mame. All
those superb features are achieved by
some powerful memory-saving pro-
gramming.

The features to note in the LISTING
are the absence of REM statements, as
few numbers used as possible and the
use of four constants. Conditional
brackets are also put to their fullest use.

Four constants are used—R, N, U
and W which are set in lines 2 to 5.
They are followed by the variables H$,
H,S, P, X, Y and A$ in lines 6 to 90.

The FOR-NEXT loop T is used to
move the invader down the screen.
That is the most effective way of doing
it.

Line 110 is the INKEYS$ line which
controls the movement of the missile
base. That makes the fullest use of
conditional brackets. MNote that the
AND inside the brackets stops the base
from moving off either side of the
sCreen.

In line 120 everything to be displayed
is printed, for three reasons—memory is
saved as all the printing is done in the
one ling; everything is displayed speed-
ily and that leads to little flicker after
the CLS in line 119.

Line 130 tests to find whether an
alien has been hit. Line 140 resets the
missile when necessary. Line 150 moves
the missile upwards. Line 160 moves
the alien horizontally to either side at
random.

Lines 200 to 250 are used at the end
of the game. Note that the CLS in line
240 empties the display, thus leaving
sufficient memory for the inirilisation
routine in lines 20 through to 90, i.e.,
memory is saved here by adding an
extra line to the program.

To play Galaxians first RUN the
program. Alien after alien will dive
towards you. Use keys *“5” and “8" to
manoeuvre your base. Key “0” to fire,
You cannot move and fire at the same
time due to the basic INKEYS. As your
score increases the type of invader will
change. The random invader scores a
bonus of 200 points.

At the end of the game if the score
does not appear but instead an INPUT
prompt appears that means you have set
a new highest score and the computer is
waiting for you to INPUT your initials
of up to five characters. Once the score
has appeared, press NEWLINE for
another game; any other INPUT will
end the game. In that eventuality
GOTO 20 will start the game once
more with the highest score retained.

Two into one will

now go on ZX-81

Merging programs is made possible

NE PROBLEM until now with
Othe ZX-81 has been that when a
program is loaded from tape any
previous program in the computer is
NEWed and lost. That means that two
programs, each saved separately on
tape, could not be merged into one
program. That would clearly be useful
for, say, writing subroutines which
could be written and tested separately
and then merged with a main program
on a different tape. The merge feature
has been included on the Spectrum and
the routine we developed means that
now two programs can quickly be com-
bined into one, with few restrictions on
the progtams so merged, on the ZX-81.
The procedure used is outlined and
explanations of the important steps are
given. The basic theory is to reserve
space in the 16K memory by putting
RAMTOP, the address of the first byte,
above the Basic system area, to a value
below the normal 16K value of 32768,
and then transferring the first program,
byte by byte, into the reserved space.

The second program is then entered,
along with a routine which will retrieve
the first program, add it to the second
program, and correct the values of line
lengths—the third and fourth bytes in
each program line, see page 171 of the
ZX-8] manual—and so on, so that the
program will not crash or behave abnor-
mally. Here is the procedure:

First, the user’s first program is en-
tered from cassette tape. Restrictions on
the program are that the line numbers
must all be lower than 9899 but greater
than the greatest line number of the
user’s second program, yet to be loaded.
That is so that when the two programs
are merged eventually, the line numbers
will be in the correct order and the
computer will not crash. To this pro-
gram must then be added the final line:
XXXX REM END
where XX XX is the line number, which
must be big enough to make it the last
line of the first program but must still
be less than 99. When the program is
entered, the following direct commands
must be entered, in the correct order:
LET X = PEEK 16396 + 256*PEEK
16397 - 1
LET Y = 49230 - X
PRINT Y

and the value of Y should be written or
remembered. Then:

POKE 16388, Y — 256*INT(Y/256)
POKE 16389, INT(Y/256).

X, the value of D FILE—see chaprer
27 of the ZX-81 manual—minus one, is
the last byte of the program and is thus
the last byte which must be transferred,
Y is the location where the first byte of
the program will be stored—49230 was
chosen as it leaves a little spare room
before the end of the computer’s 16K;
and RAMTOP is poked to the value—
the two POKE commands—so that
when NEW is executed the transferred
bytes will not be erased. That can be
verified by typing:

PRINT PEEK 16388 + 256*PEEK l
16389

which should give the value of Y which
was written.

Next the routine given in listing one,
lines 9900 to 9920, is added to the first
program. Then type:

GOTO 9900 followed by:

NEW as soon as the computer has
finished the loop starting in line
9900.

That routine copies the bytes of the
first program into the memory, starting
at the location given by the variable Y.
NEW is executed to clear everything
except those stored bytes. To verify that
the first program is still stored above
RAMTOP, type:

PRINT PEEK (your value of Y)*256 +
PEEK (your value of Y + 1),

That should return with the first line
number of your first program.

The next stage is to load your second
program from tape. The program
should have all of its line numbers
greater than 13 but smaller than the
smallest line number in the first pro-
gram, so that, again, the eventual lines
when merged will be in the correct
order. Once that is done the routine
given in listing two—lines 1 to 13
only—should be typed-in, and then the
following direct commands:

9900 FOR F=16509 TO X —‘

9910 POKE Y-16509+F,PEEK F J

Listing 1.

9920 NEXT F
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LET Y= (your previous value of Y)
LET K = PEEK 16396 + 256*PEEK
16397

and after those, REM statements must
be typed-in, as lines 9900 and 9901 in
listing two. Each REM statement
should include 100 Xs and there should
be 10 such REM statements for each
IK of the first program which has
already been copied above RAMTOP.

After one REM statement has been
typed-in, the other can be duplicated
quickly by using the EDIT facility and
adding 1 to the line number each time
the line is copied. In that manner the
correct number of REM statements can
be produced quickly.

As soon as the REM lines have been
typed-in, the command GOTO 1
should be entered. The routine—lines 1
to 13—will then transfer the first pro-
gram back from above RAMTOP back
to the main program, and when the
report code 9/13—STOP executed in
line 13—is seen, the final. The merged
program can be tidied by deleting lines
1 to 13 and any left-over REM lines
after line 9900 may also be removed.

This is how the final 13-line routine
works:

The first two lines POKE RAMTOP
1o its usual (16K) value of 32768. That
is so that as the routine progresses, the
space where the first lines were stored
can be over-written once those lines
have been re-transferred, and that en-
ables longer programs to be merged.

Lines 3 to 4 check for the location of
the REM command in the line:

XXXX REM END

at the end of the first program, that
being the marker used to indicate the
end of the first program, and the loop
passes 10" line 5 with the variable F
being the location of this REM com-
mand. The variable K which was de-
fined previously by direct command is
the location of the first byte in the first
REM line—line 9900—and is the loca-
tion into which the first byte of the first
program is POKEd. The REM state-
ments are used to reserve space below
the Display File—we spent some time
trying to POKE the system variable D
FILE but with no success—and the first
program is simply POKE into the loca-

tions occupied by the REM lines. Thus

lines 5 to 8 POKE the first program
into the space reserved by the REM
lines, except for the CHR$ 118 which
indicates the last character in the line:
XXXX REM END

Lines 7 and 9 are to clear the space
which was occupied by the first pro-
gram. Finally, lines 10 and 11 count the
‘extra Xs left over from the last REM

line POKEd into and line 12 POKEs
the new length of the last line into the
appropriate location. That means that
the line

XXXX REM END

will finally become:

XXXX REM END (+ left-over Xs
from the REM line)

e.g., XXXX REM
).6.6.6.9.0.0.0.6.6.9.0.0.4

and the appearance of this is an indi-
cation that the merging is successful. Of
course, if the final REM line had exact-
ly the correct number of Xs, the line
will remain

XXXX REM END

Using this routine we believe that
any two Basic programs can be merged
into one. Of course, that does not ex-
tend the limit of 16K imposed by hav-
ing only a 16 KK RAM pack and it should
be noted that any variables stored will
be lost as the procedure is followed.

A large number of direct commands
have been used where they could have
been included in the two routines we
have given—listing one and two—since
if the procedure is to be worthwhile it
should be as short as possible.

For long programs it is obviously
superior to run the two routines in
FAST mode but that is not very infor-
mative if for any reason the computer
should crash. Therefore until you are
confident that you have the procedure
correct, we suggest that you take the
extra time to run the routines in SLOW
mode and keep an eye on the computer,
even if that takes a long time.

END

Listing 2.

1 POKE 16388,0

2 POKE 16389,128

3 FOR F=Y TO 99999

4 IF PEEK F<>234 OR PEEK
(F+1)< >42 OR PEEK (F+2)< >5]
OR PEEK (F+3)< >41 OR PEEK
(F+4)< >118 THEN NEXT F

5 FORG=Y to F+3

6 POKE G+K-Y,PEEK G

7 POKE G,0

8 NEXT G

9 POKE G,0

10 FOR G=F+K-Y+4 to 99999

11 IF PEEK G < >118 THEN NEXT
G

12 POKE 'P+E-Y-2,
(F+K-Y-2) (F+G-K+Y-4
13 STOP

9900 REM XXXXXXXXXXXXXXX
)6.6.0.6.9.6.6.9.0.6.8.0.6.6.6.0.6.6.9.9.¢
):9.6.6.6.6.6.6.6.680.0.0.6.6.6.0.9.9.9.4
):6.4.6.9.6.9.9.6.6.0.4.6.0.9.9.4.9.9.9.0.4
1.9.9.9.6.6.0.9.9.9.9.6.6.9.9.0.8.6.9,6.0.4
X

9901 REM (100 Xs)

PEEK

10 lines per 1K stored program

Chess is
in check

Chris Whittington

ROADLY, there are two main
B schools of thought concerning

the problem of programming
computers to play a game such as chess.
The first and most dominant suggests
that the way forward is to use the
number-crunching power and speed of
modern computers to plough their way
through as many possible paths arising
from a particular position, apply some
simple evaluation to the positions aris-
ing in the path, and by that method
arrive at the best move. That approach
has become known as the brute force
method.

The second school of thought points
to the highly-successful techniques al-
ready applied by human players to the
problem and suggests that the best ap-
proach would be to teach the computer
to think like the best human players.
We shall call this the knowledge
method.

Faced with the problem of producing
an effective chess-playing program for a
home computer such as the Spectrum,
we can probably discard the knowledge
method, if only because we still have no
real idea how it is that human grand
masters decide on their next best move,
Indeed, what do we mean by best move?
There is no real choice at present other
than to use the brute-force method for
solving the problem.

Before we begin to explore a possible
solution it would be best to examine in
some detail the nature of the problem.
Chess is a two-player game.

Whatever is good for one side is bad
for the other and vice versa; such games
are known as ‘zero-sum games’. That
will allow us to make statements such as
this move gives White a score of +250
and thus gives Black a score of —250.

The game is played on a board of
fixed size with a fixed number of pieces;
therefore we should be able to represent
the board and pieces in some way in the
computer memory.

The laws of chess define how the
pieces move, whether any position is
illegal—for example, leaving one’s king
in check—and how to decide on wins,
losses and draws. In principle, there-
fore, we should be able to define and
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encode all the possible ways of moving a
chess piece, detecting checks and so on.

Unfortunately, from our point of
view, a number of different chess pieces
each move in a different manner and
some of them move in some different
manner in special circumstances—for
example castling, en passant.

I suspect that the apparently daunt-
ing task of defining all those possible
moves for each of the pieces and encod-
ing them into assembly language deters
many a budding chess programmer
from beginning the task.

Some of the early chess programs,
and even some one can still buy, aveid-
ed the problem by not implementing
the difficult portions, with the result
that their program just never did castle
Or capture én passant.

The problem is not as daunting as it
seems; one can work out routines to do
the task and there are published algo-
rithms, and even listings, which can
remove some of the tedium.

Since we have to decide on a best
move we will need some way to evalu-
ate, or attach a number to, any move.
The conventional wisdom is to keep
that position evaluator as simple as
possible, usually measuring the balance
of material and a few positional factors.
It will be of interest to note that the
positional evaluation will be the only
part of the program where chess knowl-
edge and skill, as apart from a knowl-
edge of the rules of the game, will be
required.

There has been much controversy
between strong chess players and com-

‘We must concentrate
on refining our
search through the
tree of moves’

puter programmers as to whether poor
chess players can produce good chess
programs.

Certainly the best programs usually
have been prepared with the help of
strong players and my feeling is that
substantial chess knowledge is of most
use after the program has been complet-
ed and is being play-tested to tweak the
program to its optimal performance by
adjusting the evaluation function.

Then we have the problem of how to
plough our way through all the moves
to arrive at our brute-force solution. In
chess programmers’ parlance that is
known as the ‘exponential explosion
problem” and it goes something like

this:

On the Spectrum we can evaluate a
position in, say, 25 milliseconds. In any
one chess position there will be around
30 legal moves to consider. Thus to look
one half-move deep we need to evaluate
some 30 positions to arrive at the best
move. That takes 30 times 25 millisec-
onds, or 0.75 seconds.

To search two-ply deep we need to
look at 30 positions and all the 30
positions arising from each of those—30
times 30 positions in all will take 900
times 25 milliseconds or 18 seconds.

By that reckoning to search three-ply
takes nine minutes, four-ply takes 4.5
hours, five-ply takes almost a week, and
50 On.

To achieve good

results against

strong players, a program will need to
search between eight- to 10-ply moves

deep. According to the previous calcula-
tions an eight-ply search would take 400
years to complete. Such a game, starting
in pre-history might now be nearing
completion.

If we are to get anywhere using brute-
force methods we must concentrate on
refining our search through the tree of
moves to reduce or eliminate the blow-
up effect. As an aside, a game such as
draughts, which has far fewer possible
moves arising from any one position,

R ——

does not generate such severe problems
and thus machine-coded draughts pro-
grams are more likely to defeat strong
players than similarly-encoded chess
programs.

Fortunately there are several methods
to refine the tree search. The programs
available on the Spectrum and ZX-81]
have reduced the multiplication factor
for each ply from about 30 times to
around four to eight times.

Adopting a top-down approach to the
problem, we can formulate our first
statement of the approach we shall be
taking,

We shall use the method of brute
force with refinements, evaluating each
node—position—in the tree of moves
according to a simple and fast evalua-
tion function, biased heavily by material
factors.,

The program will need to be as fast as
possible and must therefore be encoded
into machine code. Basic would be far
too slow.

We shall require adequate tools for
this task. As a minimum we shall need a
powerful editor to work on the assembly
language files. Since those files may be
as large as 40K bytes—100K bytes
when properly documented—we shall
need a disc-based system to hold them.

We shall need an assembler program
to turn the assembly language files into
machine code and a2 monitor program to
help remove bugs.

Only after the program is running
without bugs shall we consider putting
it on to our small home computer sys-
tem,

Our next task will be to break down
the problem further and define particu-
lar areas of the program to which we
must attend.

Main modules—tree-search algo-
rithm; move generator; is king in check?
detector; position evaluator.

Database—how to represent the
chessboard; how to store the moves and
positions as we move up and down the
tree; tables containing knowledge about
the position which can be used by the
position evaluator,

REFERENCES

Chess skill in man and machine. Editor, Peter
Frey. Publisher, Springer-Verglag.

Sargon, a computer chess program. Au
thars, Dan and Kathe Spracklen. Publisher,
Hayden.

The machine plays chess? Author, Alex Bell.
Publisher, Pergammon,

Think like a grand master. Author, Alex-
ander Kotov. Publisher, Batsford.
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ms P ° Do not expect your first brain, or the
ro- Pu tln r ln example, to run adventures of a pro-
ng fessional standard; that is not the aim—
£s$ it is to let anyone starting on a Spec-
b trum have fun with programs they
. | 1Into monsters o v oy i e i o
ms professionals.
.81 A simple brain operates in this way.
tor Donald Hughes writes adventures The text of the first location is read in;
to the number of items in a room is read
in; the items in the room are read into a
the OW MANY TIMES have you initial intelligence the brain will have. I  string array, then printed-out along
irst wished you could write adven- recommend you do not aim for any- with a copy of the text; the monster in
be ture programs? How many thing more intelligent than the simple the room is read in, along with its
times have you started, only to cease an example. The example brain under- strength. Logically, before the player
ute hour later, frustrated by the awful com- stands only one word at a time and they may take an item he must defeat the
ach plexity? If the answer to the second must be keywords. If the command monster. Once the monster is dead, the
Ves question is too many times, you are given is not a keyword, the brain is so brain asks what function is required.
lua- probably approaching the problem from unreceptive that it proceeds merrily The functions understood are:
rial the wrong end. along as if it had found a keyword. It Take—to pick up an item.
An adventure game should be split Drop—to drop an item
5t as into two parts—the brain and the adven- tD Inve—produces an inventory.
ded ture. 0 not e?(pec:t Your Leave—leaves the room.
- far The brain is the interactive part of ﬁrst braln 1O run Those instructions, combined with
the program which communicates with d f- an imaginative adventure, are sufficient
for the adventurer, answers queries, picks aaventures oI a 10 entertain.
ed a up items and drops them. The adven- professi{)nal Standard’ o
nbly ture can then be rendered into data SCORE SH
v be suitable for the brain. 2 SHEET
Wtes The brain is a loop, normally large, works, thc—ugh, and you can write ad- Das 46 the Hamisationt o the: hinks.
chall which uses a READ statement to tz!ke véntures, using the brain, in two hours. here is how to score your performance in
\em, data for the adventure from successive Starting with a brain similar to the this adventure:
ram DATA statements. Normally the brain example, you can add keywords slowly | “;Ft:“ ';""“'“‘dl“'l'::‘_ “"';"‘_‘;’“'- ':;_'fdyl;“

. \ e n e . . 00 ¢ heavenly being, 0; if vou died, 0.
into program will run its course once per until it is reasonably intelligent, and Youshould Save with yeu b sweek, bag |
m to gdventurlc location, so when a location you can have complex ‘advemurcs, but of coins, box of coins, ruby and Spec.

is left, it draws new data from the start simply, or you will find yourself | trum—the most valuable item.
ning adventure. Using such a brain, each trying to debug a program which does If you have all five, excellent; only
tting adventure location can be stored in one  not work far enough for you to find the fonr, good; saly thede, faey only tow,
. DATA £ P> b | i i s . bad; only one—have vou not playved an
sys- A statement of set format. ugs, let alone see what is not Correct; | adventure game previously?
You must start by deciding what and it will be back to the frustrations.
lown
cu- 18 LET ==35@ 380 IF c®="drop" THEM GO TO £20 STESLET Wwhi+]
h we 15 DIM w%¢ 18,18 315 IF c%="leave" THEN GO TO 41 S8@ IHPUT 'Y(n)
20 LET N=8 8 %82 IF M>=5 THEN PRINT "vOU MUS
95 PREM kasic first view 320 IF c$="jnve” THEW GO TO 520 T DROP AN ITEM BEFORE YOU MAY TA
algo- a7 CLS 33@ PRINT “USE COMMAMDS TRAKE .0 KE AGAIN"
weck? 180 READ % ROP, INVE, LERVE" 608 FRINT "¥OU MAY HNOM CONTIHUE
185 IF tS="end” THEM GO TO 308 340 GO TO 280 "
110 PRINT ¢$ 408 REM 618 GO TO 27@
the 128 PRINT "IN THIS ROOM THERE I 41@ PRINT "IN WHICH DIRECTION! 620 FEM droPping
s and g" 420 INPUT c$ 538 PRINT "WHAT DO YOU WISH TO
h 13@ READ rc 430 GO TO 5000 DROF ™
D the 13% DIM a$irc, 4@ 44B3STOP £35 DIM d%C1a)
about 148 FOR a=1 TO rc 450 REM fishting £48 INPUT DS
v the 150 READ 2%(4) 46@ PRINT "THE " m&:" HAS "im. ' £5@ FOR C=1 7O M .
160 PRINT 2%c3> STRENGTH PTS,DO0 YOU STILL WISH £60. IF de=ySic) THEN GO TO 71R
17@ MEXT 1 TO FIGHT" 578 NEWT =
188 FEM monsters 47A PRIMT "¢y M £a@ PRINT "YOU 0O WOT CWM SUCH
158 RERD m®.m 480 INFUT % o 9 7
195 IF m#="none” THEH GO TO 263 45@ IF f$<>"4" THEN PRINT "BY W €38 PRINT "TRY AGRIN"
208 PRINT "YOU SEE A “im®:","'"  HICH EXIT DO ¥OU WISH TO MAKE ¥O 7089 GO TO 630
DO YOU WISH TO FIGHT/PUN (F/R}" UR COWARRDLY ESCAFE" 71@ FOR x=c TO n
210 INPUT we 495 IF f$="4" THEN GO TO 510 720 LET yCz)=vllz+1)
220>1F wl="f" THEN GO TO 47@ s0@ GO TO 240 738 HEXT =
paia 230 IF uS="r" THEN PRINT “BY WH 51@ LET sms~Cmke RND+10 0 ?3% LET nan-1
A ICH EMIT DO YOU WISH TO MAKE YOU =20 IF =<=@ THEN PRINT "HA HA 74@ PRINT “0.F."
R ESCAPE" ¥Oll RRE DEAD,BYE" 75 PRINT “DO YOU WISH TO TRKE
1. Au- 248 INPUT =% =25 IF =38 THEM GO TO 540 AN ITEM C9-n)"
lisher, 258 GO TO 439 538 GO TO 44@ 76@ INPUT C%
260 REM return fromfisht £4@ PRINT "THE ":m%.;" IS DERD" 770 IF cE{2"w" THEW GD TO 60
% Bell, 278 PRINT "YDU MAY NOW TAKE OR ==0 CO TO 268 788 PRINT "WHAT 7"
DROP AN ITEM OR YOU MAY LEAVE" S6@ REM taking 798 LET n=n+1
Alex- 289 INPUT c3 %78 PRINT "WHAT DO YOU WISH TO 808 IMPUT w%<n)
290 IF ~S="take" THEM GO TO %70 TRAKE" A1@ GO TO €08
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The brain then asks a question, de-
pending on the keyword used. For
example, What do you want to take?
Type-in, e.g. “sword”. What do you
wish to drop? Type-in, e.g., “coin™. If

flipping through the DATA to find any
adventure location, so one can go N, S,
E, W. The example brain suffices with-
out that.

In writing adventures, first examine

‘A simple brain operates by reading in the text
of the first location; the number of items in a
room is read in; the items in the room are read
into a string array; the monster in the room is

read in, along with its

strength’

INVE was used, the brain prints-out an
inventory.

When LEAVE is typed-in, the brain
asks in which direction. That is merely
for show as, when a direction is typed-
in, it PRINTS “‘you are going to the
next room’”, PAUSES for a second;
CLEARS the screen; and RESTARTS
THE LOOP, reading in the next por-
tion of DATA.

One of the first improvements to the
brain you should make is a way of

the listing. The brain is obvious, lines
95 to 850. Remove the data statements,
1000 to B000. Insert your own data, in
this form:
1000 DATA “A", “X”, “B"”, “B”,
b Ll CER

A is text describing the room; X is
the number of items in the room and
must be equal to the number of strings
following it; B is a string, an item in the
room; M is the name of the monster; S
is the strength of the monster. Should

you not want a monster, type-in the
DATA positions for M and S “none”, 0

Try typing-in the adventure detailed
into your Spectrum and playing it to see
the possibilities, within the limitations
of even a simple brain. You should have
plenty of fun. After that, write your
adventure for it. Real beginners should
be very careful when typing-in the ad-
venture; a bug will make itself immedi-
ately and annoyingly apparent.

To use the brain on a ZX-81, you will
have to circumvent the “who needs
READ statements™ problem.

Combat works this way; your
strength is §; monster strength is M. In
combat, this operation takes place
LET $=8-(M*RND+1))
which means a random figure varying
between M and nearly M*2 is removed
from your strength in defeating the
monster. For different adventures, dif-
ferent Ss can be given, so only by
choosing carefully what to fight can you
WIin.

List of variables used in the program.

TS =text

¢ =number of items in a room
A¥ =array of room contents
M$ =monster name

M =monster strength

W§ =answer to fight/run option
C$ =command word

C =used in loops

Z =used in loops

S =your strength

F$ =answer in fight routine
Y$ =answer in take routine

d$ =answer in drop routine
e$ =exit direction

19 LET =+356

15 OIM o9 10,18

280 LET HNr@

95 PREM baszic first wvieuw
a7 CLS

180 READ t%

185 1F tS="end” THEN GO TO 9508
118 PRINT tS

128 PRINT "IN THIS RFOOM THERE 1

g

138 RERL re

135 DIM asirc.4@)
148 FOR q=1 TO rc
158 RERAD a®<q>
160 PRINT as%Cq>
178 NEXT 19

18@ FEM mornsters
158 RERD m®.m

155 IF m@="none” THEW GO TD 269
280 PRINT "YOU SEE A "im®:","’"
DD ¥OU WISH TO FIGHT.PUM {F-R2"
218 INPUT wS

220>1IF wl="§" THEN GO TO 4%@
230 IF wS="p" THEM PRINT "BY WH
ICH EXIT DO YOU WISH TO MAKE YO
R ESCAPE"

248 INPUT es

258 GO TO 438

268 REM return fromfisht

278 PRINT "¥0OU MAY NOW TAKE ORF
DROP AN ITEM OF YOU MAY LEAVE"
28@ INPUT cs
2592 IF c®="take"

THEN GO TD S?7

300 IF cu="drop" THEM GO TO &28

315 IF cE="leave" THEW GO TO 41
a

320 IF c%="inve"

338 PRIMT "USE COMMAMDS
ROP, INVE, LERVE"

348 GO TO 28a

488 REM

410 PRINT "IMW WHICH DIRECTION"

420 IMPUT c$

478 Q0 TO S00a

448 >STOP

458 FEM fightins

458 FPRINT "THE "im%."

STPEHGTH PTS.DOD YO
T0 FIGHT"

478 PRINT "C¥oM>

480 [HPUT %

498 IF f$<>"w" THEN PRINMT "BY W
HICH EXIT DO YOU WISH TO MAKE YD
UR COWARCLY ESCRPE"

4935 IF fE="y" THEW GO TO 518

Se8 GO TO 240

51@ LET sass={ mkiRHD+1))

S2@ IF =<=8 THEWN PRINT
¥YOU ARE DERD.BYE"

2% IF =>@ THEN GO TO S4@

538 GO TO 440

=40 PRINT "THE "“.m%&;"

55@ GO TO 268

SE@ REM takine

S7@ PRINT "WHAT DO YOU WISH TO
TRKE"

THEN GO TO 828
TAKE .D

HAS "im;"
STILL WISH

"HA HA

1S DERD"

STIXLET N=H+i

S88 IHPUT Y$<n>

B82 IF M>=S THEN PRINT “vOU mMusS
T DROP AM ITEM BEFORE YOL MAY TA
KE RGRIN"

608 PRINT "YOU MAY NOW CONTINUE
618 GO TO 27e

620 REM droPping

638 PRINT "WHAT DO ¥YOU WISH TO
DROP™

&35 DIM od%C 18>
€48 INPUT ['&
50 FOR C=1 TO N
GER IF ciiwy®iic )
&7B NEXT ¢
BB PRINT
AM ITEM"
E98 PRINT “TRY
788 GO TD 630
7i@ FOR =z~c TO n

T20 LET w0 = i=u®i =413

798 MEXT =

735 LET nen—1

748 PRINT “0O.FK, "

758 PRINT "DO ¥OU WISH TO TRKE
AN ITEM Cwsnd"

7ER INPUT Cs

Frl IF ce<{3"y" THEM GO TO £08
7EE PRINT "WHAT 7+

798 LET n=n+i

BR@ INPLIT w%{n)

THEM GO TO 718

“¥OU DO NOT OWN SUCH

RAGLAIN"

8l1e GO TO cea

W
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Sorting through memory
for some useful addresses

Dilwyn Jones explains the workings of systems variables

bytes in memory from address

16384 to address 16508 in RAM
on the ZX-81. They are used by the
computer to remember certain things
about its workings, such as where to
print next.

You can make use of some of them in
your programs either by reading their
value—PEEKing—or replacing them
with new values—POKEing—so as to
use the information they contain or
make the computer do something it
might not otherwise do.

Not all of them can be used in this

way; some may ignore you, whereas
changing the contents of some of them
may cause strange effects, like making a
mess of the screen display. At worst, a
little nasty known as a crash may be
caused.
#16384 ERR-NR (Error report
number). The value contained in ad-
dress 16384 determines the report code.
If you POKE a number into 16384
which is anything other than 255, the
program will stop and display an error
code, which may be non-standard but
meaningful in some way.

For example, if you wanted to ar-
range that if the user entered an incor-
rect value the program stopped with
error U—standing for USER ERROR—
you would arrange that POKE
16384,29 was executed. To determine
which value to POKE, remember that
16384 has a value of 1 less than the
report code.

The error report code can be sup-
pressed by POKEing certain values into
this system variable. That may be use-
ful at exhibitions, where a report code
may be an unsightly distraction from
the rest of a display. Experiment with
POKEing some of these numbers into
16384: 43, 70, 72, 73,74, 75, 76, 71, 79
81, 82, 89.
® 16386/7 ERR-SP. This system vari-
able contains the address of the first
jtem on the machine stack after the
GOSUB returns. With PEEKing this
two-byte system variable you can check
how many GOSUB return addresses are
present on the stack, for example to
check if any bug in your program had
been causing it repeatedly to call and
jump out of subroutines. Here is how to

SYSTEM VARIABLES are the

check:

PRINT (PEEK 16388 + 256 x PEEK
16389)—(PEEK 16386 + 256 x PEEK
16387)

®16388/9 RAMTOP. RAMTOP 1s
the address of the first byte of memory
above that used by Basic. NEW oper-
ates only this far, so anything placed
above RAMTOP is safe from every
Basic function except POKE—that is
how you would put it there. That makes
it ideal for storing machine code or data

you want to pass between two pro-
grams, so that it is not lost when you
execute normally-destructive com-
mands like LOAD or NEW. On a 1K
ZX-81, 16388/9 have the values 16388
0 16389 68.

Using the formula from chapter 28 of
the ZX-81 manual, 0 + 256 x 68 1s
17408. That is the normal address of
RAMTOP ina 1K ZX-81. If you have a
RAM pack plugged-in and wish to see if
a program you have would fit into 1K,
it may be tested by POKEing the fore-
going values into RAMTOP, then en-
tering the command PRINT USR
1040. The machine will behave like a

1K ZX-81.

The value contained in RAMTOP

also determines how the display file—
screen picture—is made up after CLS.
If the value in RAMTOP is less than
19712—16388 = 0, 16389 = 77—the
display file is contracted to minimum
size consisting of only 25 NEWLINE
characters. If RAMTOP is 19712 or
higher, the display file is expanded by
filling with spaces. A contracted display
file has the advantage that it takes five
seconds less to LOAD or SAVE pro-
grams,
@ 16391/2 PPC. Contains the line
number of the statement being exe-
cuted. It could be used as an aid to
debugging a program which has com-
puted GOTOs/GOSUBs all over the
place; a few PRINT PEEK 16391 +
256 x PEEK 16392 statements here
and there could determine whether or
not the program went where you
thought it should do.

In the last line of a program it deter-
mines the line number to be printed by
the report, e.g., 0/100. You may like to
use that to print a score on the screen at
the end of a game.
® 16396/7 D-FILE. Contains the ad-
dress of the start of the display file. The
character pointed to is the first NEW-
LINE character in the display file.
Since the display file floats above the
program in memory, you can use it to
tell you where the program ends, giving
you an indication of the length of the
Basic program, since the Basic program
starts at 16509: PRINT PEEK 16396
+ 256 x PEEK 16397—16509 will tell
you the length of the program in bytes.

If you want to PEEK/POKE into the
display file for any reason, this system
variable helps you by telling you where
in memory it starts.
® 16398/9 DF-CC. Tells you where in
memory the current PRINT position
lies. PEEK 16398 + 256 x PEEK
16399 gives the address in RAM of the
current PRINT position. That could be
POKEd to change the PRINT position.
Alternatively, if you PEEKed the ad-
dress of the PRINT position, you
would obtain the CODE of the charac-
ter already at that position—useful for
detecting collisions and so on in games,
or for programs which require a screen
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cursor to be highlighted in inverse video
such as word processors:

LET AS = CHRS (PEEK (PEEK
16398 + 256 x PEEK 163599))

[F AS > “A” AND AS < = “Z”»
then print at Y, X; CHRS (CODE AS
+ 128)

The statement PRINT AT Y.,X:
moves the cursor without printing.
® 16400/1 VARS. This pair of system
variables enables you to find the address
of the start of the variables area if you
want to go PEEKing or POKEing
around, or the end of the display file if
you want to work backwards to POKE
characters on to the bottom two lines of
the display which cannot normally be
PRINTed upon.

@ 16404/5 E-LINE. Contains the ad-
dress of the end of the variables area.
We can examine it to give a rough idea
of how much memory we have used,
including system variables, program,
display and variables:

PRINT PEEK 16404 + 256 x PEEK
16405—16384

@ 16412/3 STKEND. Contains the ad-
dress of the top end of the calculator,
immediately below spare memory, Used
in conjunction with ERR-SP 16386/7,
we can obtain an approximate idea of
how much memory we have left in
which to work. PRINT (PEEK
16386—PEEK 16412) + 256 x (PEEK
16387—PEEK 16413) The figure is in
bytes.

16417 not used. This system variable
is not used but is available to the user;
you could use it to store information in
the form of an integer from 0 to 255.
That would be saved on tape when the
program is saved.

® 16418 DF-SZ, Define screen size, or
the number of lines in the lower part of
the screen. If you POKE a value of 1 or
0 into this system variable you can use
lines 22 and 23, so that PRINT AT
22,0; and PRINT AT 23,0; become
acceptable statements. If using INPUT
or SCROLL, you should restore the
original value, normally 2, or you may
cause a crash. Conversely, if you are
short of memory and using a SCROLL-
ing display, you can make scrolling start
from further up the screen by POKEing
a value greater than 2 into 16318, a
Basic part screen scroll.

® 16419/20 S-TOP. This contains the
number of the top line in automatic
listings. Automatic listings are those
produced when you press NEWLINE.
It can be annoying when you are trying
to work on one part of a listing and the
computer insists on displaying a differ-
ent part.

To place any line number you want,

say line X, at the top of auto listings you
must first move the cursor to a line
number greater than the one you want
at the top. Then enter the commands:

POKE 16419, X—INT(X/256) x 256
POKE 16420,INT(X/256)

® 16425/6 NXTLIN. The address of
the start of the next program line. You
could use it to run machine code in a
REM statement anywhere in the pro-
gram, e.g.:

100 LET A = USR (PEEK 16425 +
256 x PEEK 16426 + 5)

101 REM . . . machine code . . .

Or you could use NXTLIN to securi-
ty-lock lines into programs to point out
that, for example, you hold copyright to
a program. It should not be passible to
edit out those lines easily. The easiest
way of doing so is to change the line
number to 0, which cannot easily be
removed. As an example, we will lock
line 100 in the following program:

give a value in seconds: LET TIME =
(65535—PEEK 16436—256*PEEK
16437)/50

The variable TIME then contains
the time elapsed in seconds since the
frame counter was re-ser.

Remember that PAUSE uses the
frame counter, so you cannot be timing
and use PAUSE, too. If you want a
delay while using the frame counter for
timing, use a FOR/NEXT loop of about
I to 60 for every second of delay.
Remember also that bit 15 should al-
ways be 1 when timing. If both bytes of
the frame counter reach zero, the pro-
gram will crash.
®16441/2 S-POSN. After you use
PRINT at Y,X; where Y and X are
print co-ordinates;

PEEK 16441 would be 33-X
PEEK 16442 would be 24-Y

16441 contains information as to the

PRINT column number but it is not

‘It may be necessary

to determine whether

there 1s room for a word on the current line or
if it is necessary to move to a new line to
prevent the word being chopped in two’

I REM any program

2 REM 1982

90 LET A = PEEK 16425 + 256 x
PEEK 16426
100 REM (C) DILWYN JONES 1982
110 POKE A,0
120 POKE A + 1,0
130 STOP

Now edit out the additional lines 90,
110, 120, 130. You should be left with:
1 REM any program
2 REM 1982
0 RAM (C) DILWYN JONES 1982

Note that the lines are not necessarily
in the correct order but that will not
affect listings or the running of the
program.
® 16436/7 Frames. This is a frame
counter which counts the frames of a
picture sent to a TV set. It is increment-
ed 50 times a second and can be used for
timing with a range of about 11 minures
before repeating. To set the timer in-
itially we use:
POKE 16437,255
POKE 16436,255

They may be entered as direct com-
mands or used as program statements,
although of more use within programs
because of the limited timing range.
The values of the frame counter start at
65535 and count down to 32768, be-
cause bit 15 is normally 1. Once it has
been re-set, its value is read like this to

very easy to use. If X is 0—the PRINT
position is somewhere on the left-hand
side of the screen—the value of 16441
starts at 33 and decrements by 1 for
every column across the screen. The
value of 16442 starts at 24 if the
PRINT position is at the top of the
screen and decrements by one for every
line moved down the screen; 16441 may
be used in programs which handle text,
It may be necessary to determine
whether there is room for a word on the
current line or if it is necessary to move
to a new line to prevent the word being
chopped in two. Suppose the word to be
printed was A$. To prevent A$ being
chopped in half you could use:
IF PEEK 16441 < LEN A$ + 1
THEN PRINT
always assuming, of course, that the
previous PRINT item ended in a semi-
colon or comma. It may help 1o think of
16441 as the number of characters + 1
which can still be printed on this line of
the screen.
® 16444 to 16476 printer buffer. If
the printer is not used, may be used to
store information if you have nowhere
else to put it.
® 16507/8 not used. These two un-
used system variables can be used by
the programmer to store integers if
needed. They are saved on tape along
with the program.

a0
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Inside Sinclair

Sinclair Research has always been much
more than Sir Clive Sinclair. In our
occasional series we have been behind the
scenes to find the people who help to make
the company successful.
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' HIS sensational- SCOPE utility
and your Spectrum will unlock
your imagination. It's amazingly simple

and fast and enables you to write fast-

* SCOPE. realises your potential and

.

, friends and surprise the professionals

TECHNICAL DETAILS

ECOF‘E dis a fully structured multitask
compiled language, specifically

» for writing arcade-type games
enabling you to program
machine code without any

, knowledge of mrachine ‘code.

* assembler with
SCOPE :N(ers as
& p

48K SPECTRUM

SCOoP

Cocmuteerpm:s Language

lmaglnatlon

\Mlﬂ}.SCOPE Computer Graphics Language and write arcade--
style game programs to compete with the professionals.

. moving games in MACHINE CODE:

releases it. You'll amaze family and

They said it'€ouldnt be ddpe. 1

« SCOPE can be uséd as an

plair language mpemenics,
therefore no krmwlntht\ of machme code is
réfjuired. - . e .

Eaeh c leﬁmdnr‘f word will write into the pgogram
rnunmrv the relevant machine code.

It'is I;{-’T'IIE'I'.:ITBU from BASIC and is leHV j..UlT'I[Jd!ILIlE
with BASIC.

The lanfugge from the user end is very easy ,f
to comprehend and is compre hensive, o
providing many féatures ‘mot available
"from BASIC: SCOPE has tobe
used to be believed

[l As fast a5 MACHINE CQDE
[ ] Simpler than BASIC
(1 & truction Mdnual

| .,_‘:H-QEE ’
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PEEPING from behind rows of ter-
raced houses near the centre of Cam-
bridge is the Sinclair Research ultra-
modern new computer centre.

The architect, Cristoph Grillet, pic-
tured left, of Lyster, Grillet and Har-
ding, is said to have combined
Cambridge traditions with major inno-
vations in architectural design, interior
furnishing and environmental control
systems.

One of the ducts for the system can
be seen in the picture on the immediate
left above the office which overlooks the
entrance hall. The hall is dominated by
the sculpture, shown far left, Double
Torso II by Helaine Blumenfeld.

=
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Former school chum now

looks after the money

In the management changes at Sinclair Research last year, Bill
Matthews became financial director. He talks to Claudia Cooke

ILL MATTHEWS sits in his
Bufﬁce and smiles at the recollec-

tion of his old school chum, Sir
Clive Sinclair, tinkering with radios
while the other boys listened to them.

“He was innovative even at that age,
you know. He was always tinkering
with something and he made his first
matchbox-sized radio while we were
still at school.

“We lived very near each other in
Guildford and I remember going to his
house for enthusiastic demonstrations
of his latest plans. I think he was very
much an individual character and did
not fit into the standard schoolboy im-
age at all".

A great deal has happened to both
men since those early days at St
George's School, Weybridge, Surrey.
Now, once again, they are together, Bill
Matthews having joined Sinclair Re-
search as finance director last Septem-
ber.

“I was working in Toronto last year
and Clive had to go there for a Mensa

conference. We had lunch and he asked
me if I was interested in this job. I
thought what the hell, why not? Here 1
am, thoroughly enjoying it",

The two men, in fact, worked
together previously, but in the very
early days of Sinclair Radionics. “I
think I kept his cash book or something
when he was busy packing-up and sell-
ing little bits by mail order. It seems a
long time ago™.

Matthews, now 43 and married with
four children, went straight from school
to read economics and business admin-
istration at Sheffield University. He
followed that with training at a firm of
accountants in London, qualifying as a
chartered accountant in 1963.

The first five yvears of his career were
spent in public accounting in Turkey
and Italy. “It was great to be able to
travel and, having been released from
all that studying, I did a reasonable
amount of work but certainly nothing
you could call strenuous®.

Then followed marriage and the offer

of a job with ICI as a group accountant.
He spent four years there and still
considers it one of the best-run compan-
ies for which he has worked.

He moved on to become financial
controller for Sony U.K. for two years

‘He asked me if I was
interested in this job.
I thought what the
hell, why not?

and was involved in setting-up the com-
pany’s successful television factory in
Wales. Emigration to Canada was the
next step, working for management con-
sultants Price Waterhouse. His most
recent job, in Houston, Texas, was as
executive vice-president of a company
with clients from the oil and gas indus-
tries.
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A wvaried career but one which has
always involved him in the use of com-
puters, particularly for management in-
formation. The finance department at
Sinclair Research is now in the process
of computerising its system with an
ICL 25. Marthews expects it to be of
considerable help in financial reporting
and control.

One of his first tasks at Sinclair was
to place 10 percent of the company
shares with institutional investors, an
offer which was well-subscribed. He
says:

“We see ourselves getting a Stock
Exchange quotation in two years. It is
still our intention to keep the company
small in terms of the number of people
employed; that concept has not disap-
peared.

““Sales have grown substantially and
we have reached a size where we could
issue shares and get a public quotation.
It will be our coming of age, if you
like™.

Matthews sees one of his tasks as
ensuring that Sinclair has sufficient re-
sources to continue to grow rapidly and

‘We have to be
careful because the
life expectancy of our
product is fairly
short’

ensuring that those resources are gener-
ated from within the company — from
its profits. No easy task, he admits.

“Coming from a financial back-
ground, you find all companies have a
great deal in common. The exceptional
thing here is the sheer speed with which
we are growing and the dynamism of
our research activities.

“It can be a problem to find the
resources to cover all that development.
It creates its own problems and puts
exceptional pressure on everyone who
works here but it also creates a much
more optimistic attitude among the
staff. We tend to pay better than the
normal market rates to get good people
and it is a marvellous team”.

Matthews says the company philos-
ophy will always be to design products
which are inexpensive and produced in
large volume, thus making them widely-
available.

“] think the Sinclair computers are
marvellous little machines. We are just
seeing the beginning of a revolution in
the use of computers. The first stage

was to make them so inexpensive that
anyone could use them and Clive has
certainly done that.

“We have to be careful because the
life expectancy of our product is fairly
short. You can be fairly sure other firms
will catch-up rapidly. We have to make
the best use of that technical lead and
exploit it fully, to the best possible
advantage. We cannot afford to sit still.
In three years I do not suppose the ZX-
81 will be marketed. We are not making
pyjamas for Marks and Spencer after
all; that kind of thing you can probably
go on selling for about 200 years.

“We must have a stream of new and
innovative products all the time and we
must remain inventive’’.

Listening to those exacting standards
is tiring but they are the standards
which have taken Sinclair to the top so
quickly and Martthews has absorbed
them with equal speed. Approximately
half the staff of Sinclair Research is
involved in research and development
and Martthews intends to concentrate
substantial resources for its continu-
ation, buying new premises and rational-
ising existing ones.

With Sinclair products tending to be
market firsts, Matthews admits there is
often a tendency to under-estimate the
product. “When sales are restricted
they are restricted by the ability to
produce rather than lack of demand for
the product but one has to be cautious
to a certain extent,” he says.

“You are making a commitment to
the subcontractor, so you have to be
careful not to over-estimate the demand.
Then the subcontractor has to buy com-
ponents and perhaps hire people. So
you heve to be as realistic as you possi-
bly can.

“Producing new concepts means a
greater risk element and greater flexibil-
ity in financial control. You have to
keep re-assessing the situation in finan-
cial terms and try to predict what will
happen”.

Because the Sinclair market is largely
domestic it is by nature more volatile
than selling to big industry. This is
another factor Matthews has to take
into consideration. With all that on his
mind, Martthews, who displays a Casio
calculator on his desk, has not yet had
much free time to experiment with the
Sinclair products.

His eldest 15-year-old son has com-
pensated for that. He has two Spec-
trums at home and, his father says,
spends most of his time sitting solidly in
front of them, lost to the world.

He has has two sisters, aged 12 and
13, and a five-year-old brother, but

none 1s yet showing the same enthusi-
asm.

Matthews likes to keep fit in his spare
time and when I visited him was keenly
awaiting the Sinclair half-marathon due
in Cambridge on July 17. No newcomer
to running, he participated in last year’s
Boston marathon. Nevertheless he was
taking the Cambridge event seriously.
So, no doubt, was one of his fellow
runners, Sir Clive Sinclair. Their
speed, it seems, is not confined to work,
nor their competitive spirit.

Matthews is reluctant to predict how
long he will stay with Sinclair burt says:
“The chances are it will be a long time.
[ am really enjoying it so far and with
the effects of recession hitting so many
companies, it is fine to work for one as
successful as this.

“We have built a very big turnover
and we have the financial resources to
expand into the future. That all gives
the company a great deal of strength”.

As part of the Sinclair management

BILL MATTHEWS
‘Sinclair computers are marvellous
little machines’

team, Matthews attends the monthly
meetings of the board, together with Sir
Clive, Nigel Searle the production di-
rector, and two research directors.

At the moment the board doubles as a
management committee which has en-
abled Matthews to look at every aspect
of the company within a short space of
time. He likes what he has seen and is
full of praise for everyaene, from the
genius of Sir Clive through the dedica-
tion of the rest of the staff down to the
excellent quality of the company can-
teen.

In short, he appears to have been
converted and he speaks as if he has
been with the company for years. St
George's, Weybridge should be proud.
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fransylvanian Tower

A spine chilling adventure. ..
enter via the dungeons . ..
navigate your way through
500 3-D rooms . . . survive
the swooping vampire bats
.. reach the terrifying top... .
confront and kill Count
Kreepie, ridding the world
of this Transylvanian Terror.

Can you survive the Top of
the Tower? Full save routine
for use during the hours of
darkness! 48K Spectrum
£6.50

Locate the secret island
hideaway of the mysterious
meglomaniac Dr. Death.
Follow his trail across

continents, through
complex puzzles and 3-D
mazes. Discover the
entrance to his under-
ground lair — but beware
— even with your death-
defying gadgets his evil
henchmen may still win the
day!
With save routine for part
time secret agents! 48K
Spectrum £6.50

RICHARD:

"ADVENTURES IN

AVAILABLE FROM W.H. SiI
AND ALL LEADIND

RICHARD SHEPHERD
SOFTWARE

SUPER SPY

RICHARD SHEPHERD
SOFTWARE

Can you discover the fé
by lethal crabs and menacine: €
secrets of the Lost City as your 3
ancient columns. Explore the:d
the treacherous seabed, eacls m
dangers.

Sensational 3-D graphics uses’s
before! 48 K Spectrum £6.50ve

i

RICHAWI

SOFTWARE

DEALERS — GENEROUS DISCOUNTS AVAILABLE C(X:'I

ST L

SHEPHERD
SOFTWARE

ELM HOUSE, 23-25 ELMSHOTT LANE, CIPPENHAM, SLOUGH, BERKSHIRE.

CREDIT HC
RING}) €
FOR EX SE

l All programs are sold subject to the condition that they may not. by way of trade or othenaise, beout




V'O IMAGINATION"

Invincible Island
by Peter Cooke

Exhaust your ingenuity in
the quest to find The Seven
Parchments of Xaro and
their meaning! Will they
lead you to undreamt of
treasures or eternal doom?
Explore the mysteries of the
stockade and puzzle within
the Pagodal A spectacular
split screen graphic and text
adventure to braintease you
for weeks!

Adventurous graphics for

every location. Save routine.
48K Spectrum £6.50.

Everest Ascent

Stake your claim to the top
of the world in this strategic
vertical adventure. Conquer
the summit of the world’s
highest peak! . . . struggle
from base camp to base
camp . .. survive the
elements . . . watch out for
avalanches, thin ice and
wayward sherpas . . .
encounter abominable
snowmen and Cross
bottomless crevasses!

A game of skill, strategy and
planning — a graphic
simulation of man’s ultimate
endeavour! Save routine.

5 used Uve Never see
6,50, (= routine.

WIERD

RICHARD SHEPHERD
SOFTWARE - 48K Spectrum £6.50.

‘CONT JOHN ss ON (06286) 63531 FOR DETAILS
DT C HOTUNE RICHARD:SHEPHERD

ING (663531

s SOFTWARE

ELM HOUSE, 23-25 ELMSHOTT LANE, CIPPENHAM, SLOUGH, BERKSHIRE.

NISE, je utresold or otherarse circulated without the written penmission of Richard Shepherd Sofrware Lid
- £ - Selected titles avallable at larger branches
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We meet the people who deal with your queries and complaints.
A behind-the-scenes look at the Sinclair mailing house

The go-betweens

INCLAIR RESEARCH com-
puters are now in a class of their
own in the home computer marker,
which the company has done
most to create. Despite its policy of
selling many of its products by mail
order, however, few of its customers have
had direct contact with the company.

The reason is one of its other well-
known policies — sub-contracting. As
much as possible of the business of
making and selling Sinclair products is
delegated to outside companies, allowing
Sinclair Research to have a very small
staff, slightly more than 50 at the
moment.

Most people who manage to obtain
their machines and software without too
much trouble find that the nearest they
get to Sinclair Research is a company
which works from small offices and a
warehouse on a featureless industrial
estate in the Surrey town of Camberley.

The offices are those of GSI UK., the
address and telephone number of which
appear in Sinclair advertisements and to
which the mail order coupons are sent. It
is GSI which has the task of being the first
line of complaint and query, answering
the growing number of Sinclair users
throughout the country. It is also the GSI
switchboard which plays music to soothe
the patient person waiting for a query to
be answered.

GSI U K. is the British subsidiary of a
French company which has built a
reputation as a supplier of marketing
services to the motor trade. It maintains a
mailing list for a large number of motor
dealers which can be used when a
particular group of people need to be

contacted. GSI also looks after the
despatch of the information,
NIGEL BROWN

In charge of the Sinclair account

With its associates, GSI claims to be
the biggest computer bureau for the
motor trade in Europe. [ts ultimate
parent is CIT-Alcatel, a division of CIT,
the power generating company which is
the private equivalent of Britain's
Central Electricity Generating Board.

The expertise for large mailings with a
certain amount of mail order distribution
led to the company being considered
when Sinclair was looking for a
distributor.

“We had a good deal of experience with
keeping names and addresses on file and
mailing, so it was natural to start doing
something like the Sinclair work,” says
Nigel Brown, product manager at GSI,
who is in charge of the Sinclair account

“We started working with Sinclair in
October, 1980 when the ZX-80 was still
being produced. Before that Sinclair had
looked after the distribution and we
needed only four people at that stage.”

At that time the company was known as
Jaserve, changing to GSI when it was
taken over in April, 1981,

“With the launch of the ZX-81 in
March, 1981 the work became much
bigger, which was when | became the
account manager, “Brown adds.

Now there are 58 people working
exclusively on the Sinclair contract,
which has grown to become a substantial
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part of the British company’s turnover.

Every one of the Sinclair products, the
range of which now includes two
computers — with different versions for
the different television and power
systems throughout the world — a
printer, printer paper and a growing
amount of software for all uses, passes
through Camberley on its way to the
corners of the world,

Each day two large, articulated
container lorries make the long journey
from Dundee to Surrey with the latest
batch of Spectrums, ZX-8ls and
printers. Another slightly smaller lorry
takes more products from the other
Sinclair suppliers.

They all go into the large, highly-
secure GSI warehouse but rarely stay for
long. The items to be sent to distributors
in export markets are sent to another
warehouse, leaving GSI to deal with the
distribution in Britain and those
countries which have no agents.

Many items go almost immediately to
the growing number of retailers now
stocking the Spectrum and the ZX-81,
while the rest go in batches of 50 to the
mail order customers,

When the mail order system is running
smoothly there is a clear number of stages
in the processing of each order. Every
morning the post is sorted into the
queries and the orders, which are then
further divided, depending on the goods
required and the method of payment.

Cheques and cash are paid into a
special holding account, where the
money stays until the order has been
satisfied; then it is transferred to the
Sinclair sales account. Credit cards are
not charged until the order has been
fulfilled.

The orders are then entered on the
computer and all the data stored on tape.
When the goods are available to be sent,
address labels are printed and another
Spectrum or box of cassettes is ready for
the post.

At the moment it is possible for GSI to
say which stage a particular order has
reached but not where it is within that
stage. That resulted in many complaints
during the Spectrum delay difficulties
last year. Although an anxious customer
could be told that their order had been
received but was not about to be
despatched, they could not find the place
of their order in the queue. A new system
is being installed which will allow the
state of orders to be seen at a glance,

Brown adds that at the height of the
problems it was difficult to be more
specific, so that customers were not
misled.

“We could give only general replies as
the situation was always changing, so we
thought it better not to give a specific
answer which might then have o be
altered,” he says.

“Sinclair made a policy that everyone
should be kept as informed about the
position as possible and I think we were
able to achieve that.”

Most of the queries and complaints
were by telephone, a customer service
which has grown rapidly along with the
rest of the Sinclair business. In October,
1980 there were only two lines. They
have grown in stages, first to four, then
eight, then 18, and last summer another
10 were added.

*In the early days on our two lines we
were receiving about 100 calls a day.
When the ZX-81 was launched that
exploded to 1,000 a day. Now I think we
probably have a capacity of abour 2,000 a
day,” Brown says.

The calls deal with a vast number of
subjects. Apart from complaints about

non-delivery or faulty machines, many
users need advice on particular aspects of
using the machines. Some things, such as
saving and loading difficulties, are the
subjects of regular queries and there are
almost 40 leaflets giving advice which
can be sent.

For the more complicated queries there
are three more technically-minded
people available who attempt to find an
answer.

Whatever the difficulty most of the
callers are still polite. Even when the
delays were at their worst last year, no-
one became abusive when making
complaints.

The GSI position as the public face of
Sinclair Research will be reduced as the
retail sales of Sinclair products increases.
It is likely to remain the first place people
will contact with their problems and
complaints and will remain an important
part of a string of companies involved in
the production and selling of Britain's
most popular computers.

O
e

The warehouse filled with Sinclair products ready for despaich
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o) WIN Regardez!
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| > (%  pooLS?

| SPECTADRAW 2 — THE BEST SELLING
| ‘ POOLS PREDICTION PROGRAM
FOR THE 48K ZX SPECTRUM

The program looks at the recent form of the teams playing in each
week's English and Scottish football league matches and then
refers to a large database to see what has happened in the past
when teams with similar form met. By combining the lessons
learnt from the past with the teams’ current league position, the
program generates a draw probability factor for each match. It can
then identify the matches which are likely to vield draws and
output suitable predictions. It will also output the least likely draws
for the benefit of those who prefer the fixed odds lines on
coupons

o F % %

-

BB C:.mlndal B
SPECTRUM ask

| Program, 8000 match database (both on high guality ‘ _I g Sty
cassette) and instruction manual £12.95 inclusive d i f

| NEW!!! SPECTASORT — bl ool et
THE PERM GENERATION PROGRAM # Lesson display J
Spectasort takes the 14 most likely and 10 least likely draw '*"' : h shinbi !

you to complete your pools coupon directly from the screen. The upaated essons 1o D ated ar

predictions and produces ten 8 from 10 full over perms, enabling
program will run on its own in 16K, using your own predictions, or

has the umique feature of being able to merge with . tLe Ao |

SPECTADRAW 2 to provide a complete Poals Prediction with totally difterant ibuka

package!! £9.895 cach (PAF

Spectasort program on high quality cassette £4.95 inclusive. i : I""l" ltes in 1' .

{Cheques /POs payable to B.5. McAlley) ke ses iHnhadiiti Wi
SPECTADRAW il bl ol 1 Pigr
Siate BB r Spactrur 1 Pilgrims Close, Harlington,
1 Cowleaze, Chinnor, Oxford OX9 4TD COMING SOON! ' The Gern Dunstable, Beds. LUS BLX

Master ‘The Spanish Tuto Tel: 05255 3942

IOSEBERY ROAD -LONDONNIO 2LA
TELEPHONE 01-883 9411

OMMICALC (48K Spectrum)

The best Spectrum spreadsheet

you can buy. Written in machine
code to be faster, to give you
more space for data, and to

allow more features to be

included, it is guaranteed

uncrashable

* 99 columns or 250 rows.

i # Fully prompted input,

| # Extensive repeat facilities.

‘ # Supports ALL Spectrum

|

functions.
* Unique iterative facility.
* Totals/Sub-totals. 2 ; i
| + many more. e . 4 e P !
: : 3 7 WHEELIE (4BK Spectrum) Take the motorbike

“If m rograms shared the
ore programs shared the & in your Spectrum for a burn-up. Sur

| Geiality of OMNIGALC then “Te e A bumps and jumps as you seek the elusive
| might see mare Spectrums in = 1"‘ — and then your problems really start. Crash helmels
|| offices” o - o advisable £5.95
I Home Computing Weekly . L EVOLUTION (48K Spectrum) Tyrannosaurus Rex, Stegosaurus
3/6/83 : : 2 2 Podopleryx, Brontosaurus are some of the creatures
. = fascinating journey from the stat of life 1o man. Educational
“It is ideal for someone who o VR TR and fun, this adventure took 3500 million years the lirst time il was
has just found the spreadsheet et played . .. Can you do it quicker? Ust £6.95
concepl, but it is also a very Ly *" CREVASSE/HOTFOOT (Any Spectrum) Canyou make it across the ice-cap
| powerful tool for anyone who : ¥ 4 whilst chasms open and close all around you ar help a hungry rabbit in a

3 v R 2407 hostile world . . . 2 original games on one cassette only £4.95
has used one previously 3 THE TRAIN GAME (Any Spectrum) The game that starls where model railways left
Sinclair User June 1883 . off. Full graphics featuring passenger, goods & express trains; tunnels; stations, turntable
: bonus games; irale passengers, collisions; derailments; and everything else you expect

ith rehensi
Complete with comprehensive from a major railway! Superb value £5.95

| manual. £9.95,
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Futurology

A speech by Sir Clive Sinclair to the British

Mensa Society on the expectation of a new

Golden Era being caused by the growth of

computer use began a series on what people

believe will be the result of the increase in
computer ownership.
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Computers bring
new Golden Age

Sir Clive Sinclair sees a bright future

S WELL as being head of Sinclair
Research, Sir Clive Sinclair is
chairman of British Mensa, an

exclusive club whose members have 1Qs
which reach the genius level.

In a speech at the Mensa Golden
Ages symposium at Cambridge, Sir
Clive outlined his ideas for the future,
not of his range of personal computers
but of the Western civilised world. He
said: “I intend arguing that the most
Golden Age of man’s history may well
lie before us, if we can only move in the
right direction.”

The new age would need to be trig-
gered by an event which will startle
society. The trigger, he explained,
would be something similar to the in-
vention of writing or moving type. He
said: “Both of those developments re-
duced the cost of data transmission by a
factor of 100.™

He saw leisure, or periods of time not
occupied by formal work, as an oppor-

tunity to broaden the mind. If the trig-
ger occurs at the proper time and the
Golden Age arrives “the body of men
arises which can turn its attention to
matters other than necessities. Thus
wealthy patrons produce the great

flowerings of arts which are a feature of

the Golden Ages.

“Equally, the Golden Ages are often
marked by one great individual, a type
of philosopher-prince, e.g., Pericles,
Augustus, Lorenzo de Medici, Eliza-
beth I and Louis XIV.”

In business operations, Sir Clive
seems to regard the personal approach
best — one man at the head of a com-
pany. He has stressed that approach
many times through Sinclair Research,
so that now he is as famous as his
machines, whereas other manufacturers
remain masked by their company exter-
1018,

During his speech he referred his
ideas to the present day. He saw the

Golden Age as being very close. Some
of the fearures which marked the Gold-
en Ages of the past could be identified
within our time. That could place us on
the threshold of a new Golden Age. To
demonstrate it, Sir Clive returned to the
idea of a trigger.

*“Is there a trigger? It so happens that
another hundred-fold reduction in the
cost of data publication and transmis-
sion is about to occur. A single 12in.
diameter optical disc, being developed
for use with TV can, remarkably
enough, contain the information of
10,000 books and that disc will cost not
much more than a few books—almost,
in fact, a thousand-fold reduction in
costs.”

The reduction in costs and the inno-
vations in mass marketing are compared
to what Sir Clive calls ““the potential of
the individual™. Until now, society has
accepted that people will work together
in large groups. People work in large
companies, Ilh:}' commute into towns
and cities every working day. That
massing of the working population is
the motive force behind the present
state of the economy.

Sir Clive said: “We have for some
time been passing through a great in-
dustrial age in which the economic basis
of society has demanded the bringing
together of people in great numbers,
many thousands per factory, many mil-
lions per city. I believe that our move
away from this type of organisation will
restore the potential of the individual.”

Individual human potential is some-
thing he seems largely to favour. While
Sinclair Research is a company, like
many others, where everyone pulls
together, it is still mostly a one-man
operation. Sir Clive is the man who
defines what he wants and lays-out the
timetable for its development.

That style of operation has so far
proved successful, first with the ZX-80
and ZX-81 and then with the Spectrum,.
The hundreds of firms which give sup-
port to Sinclair microcomputers would
also seem to prove his point to be
correct.

He sees the new Golden Age as being
a time of the mind, with less stress put
on the body and building culrure rather
than labouring. He feels that another
Golden Age requirement is an abundant
supply of patrons, people who can ap-
preciate, as well as create, art

“We have a well-educated popu-
lation, a society which reveres the arts,
and have become a world centre for
music and for the written word.”

The reason for the swing towards
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cultural pursuits is marked with the
stigma of a current curse on society.

Sir Clive said: “We have potential
artists, partly for the sad reason that we
have three million unemployed; this is
not a passing phase of recession but a
trend which will last until the end of the
century, during which I expect the
manufacturing industry to shed a fur-
ther seven million jobs and for the
proportion employed in manufacturing
to decline from some 42 percent of the
population to less than 10 percent. This
will occur as automated systems are
now radically cheaper than manual
costs.”

The resulting factors of unemploy-
ment due to technological innovation
and automation will leave the popu-
lation with a great deal of spare time if
present trends continue. If the number
of unemployed rises to more than 90
percent it may be necessary to re-define
the term altogether.

“Many, if not all, of today’s young
people will always work for small or-
ganisations and indeed must found
them. We must encourage people to
follow this route if we are to create
future employment—whether in high
technology, in a revival of a class, or in
service industries.”

Sir Clive foresees a new ‘‘creative
endeavour”. People are experiencing
new technology, seeing what it can do
for them. It can relieve them of manual
tasks so that they can use their minds
more fully.

Young people were just beginning to
learn about new technology. According
to Sir Clive, the learning process would
be only the beginning.

Learning about new technology
through machines such as the ZX-81
and the Spectrum which, because of low
prices, were within the reach of nearly
everybody, was the beginning of a
process which may lead to what he
believes is a new Golden Age.

“Because we no longer need o
devote the bulk of our time to the
production of objects, I can see the
plateau of a Golden Age before us.
Certainly we may need inspiration and
leadership, great building, a bridge over
rather than a tunnel under the Channel.

“Early in the next century we will
have made intelligent machines ending
for all time the pattern of drudgery. It
may be that Western civilisation, seeded
in seventh-century Ireland, is only just
about to flower.”

To some, his ideas may seem like
science fiction but some cynics said that
a machine like the Spectrum was not
possible only a short time previously.

Less work, more
computer play

Future leisure activities surveyed

ORE THAN 2,000 years ago,
Aristotle made the comment
that we work to have leisure.

For him, leisure was a reality, since all
the toiling and much of the producing
was done by human slaves. For most
other people then, and since, work has
been the essential part of human life as
people have struggled just to survive.
Leisure has been, at the best, a residual
and generally meagre amount of time.

Today, because of the introduction of
computers and microprocessors, we are
developing a new type of slave, in the
form of electronic robots of all kinds.
That represents a major change in our
lives, which will give new meanings and
new dimensions to work and leisure.

Perhaps, most of all, new technology
means a growth in the amount of leisure
time. That is not an unmixed blessing.
Although people will need to work less,
they will also have to learn how to
develop their lives in the way Aristotle
meant when he talked about leisure.

In some measure, we have already
entered an age of leisure, with a mile-
stone at the beginning of the 1970s
when the amount of time the average
full-time worker spent at work during a
year fell below the amount of time
available for leisure.

Since then, a typical worker’s leisure
time has increased by some seven per-
cent to more than 2,500 hours a year,
while the number of working hours has
fallen to 1,950, including travel to and
from work.

Less positively, we now have the
large amount of enforced and mal-
distributed free time represented by
more than three million unemployed.

With the expansion of free time and
the need to find ways of occupying it in
a satisfying manner, the development of
the microcomputer, with its time-inten-
sive quality in use, seems to be particu-
larly fortuitous. Certainly home
computers will become increasingly im-
portant in people’s lives but we need to
be realistic about just how fast private
ownership of computers will develop

and also about exactly how the
machines will be used.
Without becoming involved too

deeply in the psychology of leisure, it
helps when thinking of the possible
roles microcomputers might play in our
leisure lives to consider for what we use
our leisure. It is possible to identify
three functions of leisure which form
something of a hierarchy—rest and re-
cuperation from work, entertainment
and the relief of boredom and, finally,
personal and social development.

In the era of leisure we are entering
the function of leisure as rest and recu-
peration declines in importance as the
amount of work lessens and the effort
involved decreases. That puts the em-
phasis in leisure time use on the two
other functions of entertainment and
self-development, both areas where we
expect to see the microcomputer play an
increasingly large part.

An obvious role microcomputers play
in the area of entertainment is of being
virtually an infinite compendium of
games. They can provide an unending
source of pastimes for those who wish to
occupy their leisure in this way.

It could be argued that people could
use a chess set or a pack of cards instead
of a microcomputer for those simpler
activities. The answer lies probably in
the basic attraction of using new tech-
nology, as well as in the perpetual self-
challenging quality of computer games
and the wide variety of pastimes avail-
able from the one machine.

Once attracted to the computer, the
games player is likely to look progres-
sively for more complex games to play
and may eventually take the step rto-
wards developing improved or original
programs. At that stage, the computer
moves from being a source of entertain-
ment to potentially a very time-consum-
ing hobby, offering great opportunities
for individual learning and develop-
ment.

Many people have turned to micro-
computers without any particular em-
phasis on games playing. Either way,
and whether interest lies primarily in
the hardware or software, all computer
hobbyists have found a leisure occupa-
tion of absorbing interest. In the future,
when there may be considerably more
free time but possibly not so much extra
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money to spend on leisure, the time-
absorbing nature of computing is a valu-
able characteristic,

In addition, as members of computer
groups know, there can be a strong
social element in the hobby, producing
new friendships as well as a useful
exchange of experience and ideas.

There are other aspects of what we
have termed self-development in which
we believe the microcomputer poten-
tially has an important leisure role to
play. By self-development, we mean the
whole process of learning and enlarging
one’s mental and physical capabilities
with the aim of leading a fuller and
richer life.

Naturally the microcomputer cannot
take the place of weightlifting, jogging
or other sports in improving physical
capabilities but, as a provider of aid to
educational and cultural development,
it could have a vital part to play. Pre-
viously it was often people of leisure
who went to university to enjoy the
benefit of learning, often for its own
sake; in the future, the micro will help
to take learning to the homes of all who
want it.

How quickly will all this happen?
How soon can we expect to see a micro
in every home, as some commentators
envisage? How many people will, in
practice, be encouraged to use this new
gadget to educate themselves and their
families?

Owr forecasts appear to be somewhat
more conservative than those of many
others. We expect thar, by the end of
the decade, something like one-fifih of
all households, some four million
homes, will have a micro bought for
personal use; others, as now, will have

machines used both for the business and
family.

Behind that view lies the assumption
that microcomputer prices will fall to
around one-third of what they are at
present. An even sharper fall in price
obviously would boost demand. We do
not think a very high proportion of the
33 percent of households where the
head of the household is over 60 years
of age will be buying a microcom-
puter, even if it costs only £10.

Despite the growing amount of free
time, the majority of people are likely to
be fairly slow to recognise what the
microcomputer can offer them. The
attraction of games-playing is obvious
but for many people the idea of leisure
as a period of education is a novel one
and, during the 1980s, most of the
demand for educational use is likely to
be stimulated by children’s needs.

It will probably not be until the
1990s, when the first generation of chil-
dren to whom computers are a part of
everyday life become adults, that a real
widespread educational use of home
computers will develop.

Since many people, not least the un-
employed, will be having a leisure prob-
lem well before then, we hope that
those already keen on computing will
do all they can to try to make our
forecasts seem too pessimistic.

Aristotle probably would have en-
joyed the challenge of microcomputing
but even he might have needed some
encouragement to take the first steps in
this new leisure direction.
® Bill Martin and Sandra Mason of
Leisure Consultants, Sudbury, Suffoik
have published a report on leisure in the
1990s.

Micro
junkies

Chris Reynolds

ANY YOUNGSTERS have

home computers because

they, or their parents, feel
that owning such a computer will help
them in their careers. As a university
lecturer responsible for training future
computer professionals, I have my
doubts. Let me explain,

In the last 30 years the uses of com-
puters as part of practical working in-
formation systems have mushroomed.
For most of that time there has been a
desperate shortage of suitably-exper-
ienced staff. Salaries rocketed as com-
panies bid to obtain employees with the
greatest length of experience, apparent
ly regardless of quality. The whole was
surrounded with the prestige of being at
the forefront of modern technology, at
least in the eyes of one's neighbours

Much of the gloss has now been shed.
There is, of course, still a shorrage of
good computer professionals but the
incompetent now find it almost imposs
ible to climb on the bandwagon, and
salaries are no longer so wildly out of
line with other occupations. One no
longer hears people boasting that they
know someone who knows
who works with computers. In fact, it
seems likely that in five years having a
computer in the house will be socially as
significant as is owning a digital watch
today. When acne-embarrassed school-
boys with home computers are ten-a-
penny the simple ability to program will
have no value in the job market.

Those changes will have a major
effect on the structure of the computer
profession. The need for highly-skilled
people to work on research and develop-
ment projects in the computer industry
will continue. The majority of existing
professionals work for companies which
use computers as tools to help the com-
pany business and it is in that area that
the biggest changes will take place. The
pressure will be for more flexible and
easier-to-use systems with the minimum
of fuss.

A prime requirement will be for staff
able to communicate with other people,
verbally and in writing, with the mini-
mum of jargon. Knowledge of manage-
ment, economics and psychology, and

sOmeone
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the design of systems are next on the
list. A good understanding of what a
computer can reasonably be expected to
do is of far greater importance than the
ability to PEEK and POKE on a par-
ticular make of microcomputer.

Universities already have moved in
that direction and introduced courses
which anticipate that future need. For
instance, Brunel University has a Sys-
tems and Information Management
course which has been running for five
vears and which attracted 28 good stu-
dents this year, compared to 22 on its
more conventional course. Because it is
felt that breadth of experience is im-
portant, students who do not have A
levels in computer science and math-
ematics are preferred to those who have
already specialised narrowly with
double mathematics and computer sci-
ence.

Many of the leading 2Ist century
computer professionals are now at
school and in the light of the foregoing
comments, it is useful to speculate what
they are doing now. We can be certain
that they will be well-acquainted with
modern electronics technology. Digital
watches and pocket calculators will be
taken for granted. Their parents will
have television sets with teletext and a
variety of electronic games. As soon as
they are old enough they will use auto-
banks and credit cards to buy things
such as electronic organs. Even if they
never saw a general-purpose computer
they would take for granted keys to be
pressed, video displays, and automatic
informarion processing.

While at school they will almost cer-
tainly have been given a computer ap-
preciation course and may have had
computer-aided instruction. Most will
have taken O and A level computer
science. That will not be because this is
necessary for their careers but because

44

“The pressure will be
on for more flexible
and easier-to-use
systems’

that in many cases a private micro can
have an adverse effect on student
studies and sometimes on employment
prospects.

There are a number of reasons. The
first is that to understand and use a
language well, you have to be able to
think in that language, be it French,
Arabic, Pascal or Cobol. Students who
have written a large number of pro-
grams in a single language, often on a
single machine, have difficulty in trans-
ferring to other languages.

Gerald Weinberg, in his book The
Psychology of Computer Programming,
showed how easy it was to guess a
student’s former language by the stylis-
tic errors he makes in learning a new
language. Ten years later the problem is
much the same. Most novice students
learn rapidly the essentials of modern

puter is bought by enthusiastic parents
to encourage him in what is certain to
be a wonderful career in this marvellous
technology. He is delighted to be al-
lowed to spend many hours every even-

ing enjoying himself in the privacy of

his room. Socially, he finds he can boast
about his wonderful programs which
look most impressive, with flashing
screens and perhaps even sound effects.

Because of all this praise and the
absence of anyone who can assess the
quality of his work properly, he soon
becomes convinced that he is a com-
puter genius and spends even more time
at the keyboard. He has become a code
junkie who craves for his two-hours-a-
day session at the keyboard.

In fact, the idea of code junkies is not
new. In the last decade we have had
several who have become addicted to

the education system encourages early
specialisation.

Socially, most of them will be good
mixers. They are therefore likely to be
found in the Boy Scouts, the school
band or the local cricket team,

One thing not mentioned is owner-
ship of a home computer. The reason is
that the evidence at Brunel suggests

“The big danger seems to be the bright but

socially-gauche adolescent.

He finds the

school computer more friendly than his
school-mates and develops an interest rapidly’

programming concepts, such as block,

structuring and recursion

Students who have extensive experi-
ence in old-fashioned languages which
lack those features often insist on using
more powerful high-level languages as if
the newer features did not exist. That is
apparently because they find it easier to
write longer, inelegant programs than
to learn something new.

The second problem is that writing
programs and playing games on a home
computer is most entertaining. The
ability 1o use a home computer is, how-
ever, of little relevance to any but the
most junior jobs in the computer field.
Most adults would discourage a child
from wanting to become a television
news reader simply because he had built
a crystal radio at the age of eleven.
Unfortunately computers are so new,
and so mysterious to many adults, that
most teachers and parents are not suffi-
ciently knowledgeable to recognise a
fun hobby as just that and, as a result,
they encourage children to attempt to
follow a career path for which they may
be almost totally unsuited.

The big danger seems to be the
bright but socially-gauche adolescent.
He finds the school computer more
friendly than his school-mates and de-
velops an interest rapidly. A home com-

the university computer. From experi-
ence we know that almost all such
students fail the course. They prove to
be almost unemployable because of
their inability to get on well with
people, and because of a marked reluc-
tance to work with, rather than play
with, computers.

In 1981, for the first time, we had the
problem of new undergraduates who
were already code junkies before they
arrived. This year the number of stu-
dents who have home computers on
arrival has more than doubled and it is
suspected that many of them will prove
to be junkies.

It has been said that home computers
and computer games will help to keep
the future unemployed occupied in an
enjoyable manner. That may well be
true in the long term, when society has
become adjusted to the new technology.
In the short term there is a danger that
the majority of the unemployed who
play such games will be code junkies
who caught the bug during a vulnerable
period of adolescence.
® Dr Chris Reynolds is reader in com-
puter science ar Brunel University. He
organises the computer science teaching for
first-year mathematics compurer science
students, He also researches improved sys-
tems for the man—computer interface.
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Hooked on
arrogance

J R Bird supports micro training

OMPUTING is much more
than programming. It is con-
cerned with the flexible use

and application of ideas. The ideas are
structured logically by means of a lan-
guage.

That is one of the reasons why many
of the conclusions of Dr Chris Reynolds
are incorrect. Although much of whar
he says is valid, the tone was prejudiced
and negative.

All the problems of vocational com-
puter training were blamed on owners
of the home computer. The only slight
comment in favour of the powerful little
machines appeared in the last paragraph
but even then they were dismissed as
little more than games machines.

To condemn home microcomputer
owners as potential code junkies—
people with an addictive, perverse inter-
est in computers—probably as failures
in academic life and as unemployable is
a form of professional arrogance. Most
people who have an interest in comput-
ing also have other interests.

It is the same arrogance which leads
many people to claim exclusive rights to
comment on particular branches of
knowledge, especially how those
branches will develop in the furure.

There are likely to be many problems
associated with the future in areas such
as jobs or careers, leisure and education.
None of those can be answered by any
one group, be they teachers, emplovers,
lecturers or workers, claiming they have
the exclusive right to comment and
decision-making,

Neither should Reynolds be advocat-
ing novice students in compuring. That
kind of logic is rather like a professor
French insisting on novice speakers—
those who do not speak yet—if he is to
produce good speakers of French.,

A reacher of a foreign language must
take account not only the students’ own
language but also their development
within that language.

If a student has had experience of a
computer language it is reasonable to
expect lecturers to take it into account.
If specific languages cause problems,
the lecturer must identify the problem
and work out ways of overcoming them.

A lecturer should not advocate novice
students; it is no solution.

There is a clear and unfortunate rift
between academics and non-academics,
professionals and amateurs. Academics
tend to be more concerned with protect-
ing their access to knowledge rather
than sharing it. Professionals seem to be
more concerned with keeping their
right to knowledge rather than sharing
it with amateurs.

Computing at a high level is for a
small number of highly-qualified stu-
dents and to suggest that the needs of
those few are best served by denying the
vast majority of home micro owners use
of their leisure time activities is wrong.
Academics appear to see things in one
of two ways. Either they are shut in
ivory towers researching and learning

“T'o condemn micro
owners as failures is
a form of arrogance’

for pure knowledge, or are selling their
ability to industry.

While I should not subscribe wholly
to that view, I wish the apparent rift
which contributes to it did not exist.

With the introduction of new tech-
nology, people will find vast changes in
their life-style; work may never be the
same again. The concept of five to 16
education being sufficient may disap-
pear: re-training several times may be-
come the norm.

Most people with home microcom-
puters would not suggest that their
work with the computer would change
the world but they would not suggest
that those with computer PQX were
inferior to them or that all mainframe
work was necessarily superior.

The assumption common to many
vocation-minded computer studies/com-
puter science lecturers, that their work
was important, simply because they
train professional workers, is to misread
the future. Before long, the day of the
large “‘brain” will be over and the day
of the small, powerful computer will
begin.

It is also clear that plain language or
even interactive voice computers are on
the way. When the man in the street can
talk to a computer and ask it questions,
the mystery of the languages probably
will disappear. Before that day arrives,
however, we have the problem of many
computer languages, but it is surely not
beyond the understanding of profes-
sionals in the computer field to struc-
ture courses to take that fact into
account.

I notice that the Open University is
to use a further form of Basic in its
course Computing and Computers. [
am not condemning the intellectual lev-
el of the OU course but rather regrer-
ting the introduction of yet another
dialect.

Even with the limitation of the new
OUSBASIC, the Open University is
showing the way to other universities
and polytechnics. The course has been
designed to introduce beginners to skills
and techniques of computing. Most mi-
cro owners would concede that their
programs and computing would be im-
proved for a better knowledge of struc-
ture and logic, not to mention better
techniques.

So, in effect, what we have is a
university or polytechnic department
with the skills and resources to teach
both the structure and techniques to
improve the standard of home micro
owners. Alongside that pool of skill we
have a large number, perhaps some half-
million at the moment, who would no
doubt welcome some of that skill being
taught to them.

What better way of bridging the aca-
demic, professional and non-academic
amateur rift than bringing the two
together?

That would create a new area of non-
vocational studies for the institutes of
higher education. As a spin-off, it would
also retain in those institutions some of
the teaching jobs which are disappear-
ing under the present retrenchment in
the higher education sector.

Clearly there would be advantages for
the students of such courses. They
would learn better techniques, they
would learn better ways of using com-
puters, they would learn other com-
puter languages, not to compete with
the professionals but to use in their
private studies.

The interaction berween micro
owners and the professionals, both ar
the formal teaching and informal social
levels, could only benefit both. Experi-
ence from both sides could stimulate
more courses and lead to a leisure time
education industry.
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Publications of varying quality and quantity

have gone on sale during the year. John

Gilbert looks at the growing bookshelf and

selects some typical examples of recent
developments.
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John Gilbert assesses publishing

Young authors
get opportunity

THE COMPUTER publishing
market has developed so quickly
this year that publishers have
been desperate to lay their hands on
anyone who knows something interest-
ing about Sinclair computers, program-
ming techniques, or who has some
programs they want to sell.

Some publishers have even asked
teenagers to write books because insuffi-
cient adult writers have been able to get
to grips with the subject. That kind of
move sets a precedent in the publishing
industry. No other sector has ever
sought young writers with such vigour.
If you can write and you have an above-
average knowledge of computers there
is a good chance that a publisher will
contract you for at least one book. The
problem is, and has always been, that
young writers know little about the
publishing industry and, through no
conscious fault of the signing company
or the young author, writers do not
obtain everything they should. Fortu-
nately that does not happen often but it
is a side-effect of the market growth and
the urgency with which publishers seek

titles. The youngest writer of the year
must be Patrick Bossert, author of the
Penguin You Can Do The Cube. In
August, Penguin released one of its first
micro-computer books by the 14-year-
old. Unfortunately Micro Games was
little more than a book of listings, a
stage though which many companies
such as Shiva Publishing, Interface and
Melbourne House passed earlier in the
year.

Penguin seems to have relied on Bos-
sert’s fame with the Rubik Cube and
that the puzzle and computers share the
same intellectual image in the public
mind. Just because Bossert can do the
cube, however, does not make him an
automatic genius at computer program-
ming.

The concepts for most of the pro-
grams in his book existed earlier in the
year when all you could buy in terms of
the Spectrum were books of listings.
There is little that is new in the title — a
pity, since it is from Penguin, a publish-
er renowned for its quality of output.

Books of listings were popular at the
beginning of the year when the ZX-81

had more of the limelight than the
Spectrum. Authors such as Tim Hart-
nell were having at least one book pub-
lished a month. Most of those books
were for the ZX-81, as most publishers
had not yet advanced to the Spectrum,
although it was launched in April,
1982.

Before the beginning of 1983 the
only publishers to try for something
extra from the ZX-81 were Interface,
Melbourne House and Shiva. All were
still small but it is a mark of their
innovation which shows their success
and expansion to date. Now all three
have a large share of the publishing
market where Sinclair machines are
concerned.

By May all three companies had done
something different for the Spectrum
market. Machine code programming for
the Spectrum was a subject which
would sell books and the big three
publishers knew it.

Shiva produced Specrrum Machine
Code, by Ian Stewart and Robin Jones.
It was launched as part of the Friendly
Micro series and, although it did not
cover the area in as much depth as some
of the American books about the Z-80
processor, it provided an excellent
grounding in machine and assembly
language. It also added a humorous
element missing from many other books
with ‘bug’ cartoons spread throughout
the pages.

The other publisher renowned for its
stock of titles on machine code is Mel-
bourne House. It has two machine code
titles which cover the ZX-81 and Spec-
trum. Both are similar in approach and
it seems as if the Spectrum version was
edited from that of the ZX-81, with
extra examples showing colour and
sound added.

The other range of machine code
books from Melbourne House is by Dr
Ian Logan and, in the case of The
Complete ROM Disassembly, written
with Dr Frank O'Hara. The books are
excellent value and contain a good deal
of necessary information for the ma-
chine code programmer.

Because of his knowledge of the Spec-
trum ROM, Logan was asked by Sin-
clair Research to write the routines for
the Microdrive ROM. As a result, and
with the blessing of Sinclair Research,
he wrote the Spectrum Microdrive Book.
It includes much information about the
drives, Interface One and the possibility
of adding or patching-in extra com-
mands to the Basic.

The emergence of the book resulted
in a rash of similar texts from publishers
trying to keep in the race for the most
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up-to-date information. In most cases
the follow-up texts represented a re-
arrangement of the original but, unfor-
tunately, that is not so with the new
Microdrive texts from Interface and
Sunshine Books.

When first exhibited at the Personal
Computer World Show in September,
the Interface book was little more than a
slim cardboard-bound photo-copy. It
was planned to use it as the basis for a
‘proper’ publication. The Sunshine ef-
fort, however, was better-presented.

The author of the Sunshine Master
Your ZX Microdrive is Andrew Pennel,
a friend of Logan. His book contained
information which Logan’s could not.
One reason was that he was not limited
by what he could say. Although Logan
speaks with an authority which is diffi-
cult to match, Pennel’s book is slightly
better as it contains information which
Sinclair Research did not want used in
Logan’s book.

Even with the restrictions, however,
the Logan book is good value so far as
money and information are concerned.

The release of the Microdrive texts
has introduced a new area to the com-
puter publishing market. We have had
books on machines, books of listings,
and books showing software techniques
but there had, until then, been no books
on one specific peripheral for a ma-
chine.

The Microdrive seems to have
opened an area which could soon in-
clude how to get the best from your
sound generator or using a disc drive
with a Spectrum. Book titles such as
that may seem absurd now but with the
way books are becoming so machine-
dependent, and with the search for new
areas to write about, such titles may

become available.
The information in the Melbourne

House book on the Microdrive contains
a good deal of machine code. The pub-
lisher is still determined to introduce
machine language anywhere it can and
the release of another machine code
book for the Spectrum was inevitable
before too long. The new book is Super-
charge Your Spectrum and many pages
are occupied by machine code listings.
They include routines to search for
strings in programs, re-number lines,
and delete blocks of lines. It has proved

The new book improved that situ-
ation, however, and showed the reader
how to write graphics adventures. Little
is said about decoding player responses
or generating rextual adventures but the
book still marks a new area for publish-
ers to exploit.

While the areas which belong to the
games and utility sector have developed
by leaps and bounds, the business and
education markets are still nothing
more than a mess. Little has been done

‘While the areas which belong to the games

and utility sector have developed by leaps and

bounds, the business and education markets
are still nothing more than a mess’

extremely useful to Spectrum owners
who know nothing about machine code
but who want toolkit routines without
having to buy several cassette-based
programs.

It is useful in another respect. It is
possible for someone just learning about
Z-80 machine code to read the program
listings and get an insight into how
programs are structured and the way in
which some statements can work with
others. It also provides an incentive to
use some of the routines in your own
machine code programs.

Not all publishers are interested in
machine code and the market has plenty
of support from companies with other
ideas. Yet another new type of book was
launched for the Spectrum by Sun-
shine. Unril the release of Spectrum
Advenrures, by Roy Carnell and Tony
Bridge, computer owners interested in
adventure games-playing or writing had

to rely solely on magazines.

in book form to aid this ailing though
very important part of the industry.
There have been a few general books on
business applications, such as Darabases
for Fun and Profit from Granada, but
little business-orientated work has been
done.

The same is true of the education
market, although some publishers, such
as Granada and Longmans, are starting
to see the potential. The object seems to
be to produce as many programmer-
orientated books as possible. Unfortu-
nately that leaves the market for the
computer user who does not want to be
bogged down by technology as undeve-
loped as it was early in the year.

Several new areas in the publishing
industry include machine code pro-
gramming and programming tech-
niques. They are over-developed and
that is proving expensive to the other
users who want to use Spectrums at
home or at school for accounts or home-
work.

In the end that can only do the
market and, indirectly, computer manu-
facturers, a good deal of harm. The
areas in which computers can be used,
such as education and business, will be
under-developed. Many children will
know how to program but very few will
have ideas on how to use those program-
ming talents.

Iinterface, 44-46 Earls Court Road, London
W8 BEJ.

Melbourne House, 131

Greenwich, London SE10.
Puffin Books, Penguin Books Ltd, Har-
mondsworth, Middlesex.

Shiva Publishing, 4 Church Lane, Nantwich,
Cheshire CW5 5RQO.

Sunshine, 12-13 Little Newport Street,
London WC2R 3LD.

Granada, B Grafton Street, London W1X
3LA,

Trafalgar Road,
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New 42 and 51 characters/line
standards for the Sinclair SPECTRUM
Every Spectrum can now screen 10 or 19
more characters onto each display line with

Micro-print 42/51¢

Yes — here's some superbly useful software to
allow you to print an extra 30% or 60% more
| | characters than the ‘standard 32’ directly onto
all 24 screen lines. This entirely separate print
routine comprises just 824 bytes of superfast
| Z80 m/c code, and enormously improves the
scope of your 16/48k Spectrum to display text
and data.

=Utterly simple to use with Sinclair BASIC+
*Gives you two new high-clarity type faces+
*Adaptable to any BASIC & m/c code program+
*Cassette has 16/48k codes + taped ‘Guide’*

Program your favourite tune into your 48K Spectrum
then sit back and watch the notes appear on screen in
| authentic musical notation as the tune plays. Then
send a copy to your ZX printer or save it on cassette
and start composing a masterpiece of your own.

Gamesters, adventurers, word-processers, spread-
sheeters — just imagine the freedom and ‘extra’
space you can now print with! You can buy
“Eaf:r to use ... entertaining and instructive . . . a [ | Micro-print 42/51 Erint42;’51© for just £5.00 from vour
good program that is well worth a listen.’" local store, or by direct mail from

(Personal Computer News)

Myrmidon Software
NOW AVAILABLE AT SELECTED BRANCHES

PO Box 2, Tadworth, Surrey KT20 7LU

i
OF W. H. SMITH ‘
Al ilable b il order from: Bellflower Sof . 6 Rose-
T e TN " S ANoARD AS BEE RASED.
: |
1
/- N

WHY YOU SHOULD HAUVE 2 NEW BOOKS
FORYOUR SINCLAIR ZX SPECTRUM...

W 60 PROGRAMS - £4.95
(LESS THAN THE PRICE OF A SINGLE CASSETTE!)

A ¥ A massive software library for the |
- — Explosive games, dynamic
specially commissioned collgction 1d beyond

The most successful software writers have pocled their talents to bury
programming cliches and exploif your micro's potential to the full

INSTANT ARCADE GAMES -£3.95

(INSTANT INVADERS — INSTANT LASERS - INSTANT SPACESHIPS -
INSTANT GAMES - INSTANT BASIC!)

With litdle or no knowledge of BASIC, you can still take a suite of ‘skeleton
programs and create your own arsenal of dynamic and totally unique
arcade games

itilihes, this

....AND WHERE YOU CAN GET THE

From all good bookshops. Or fill inthe coupon below and retumn it to Pan Books Lid., Freepost. P.O. Box 109, 14-26 Baker St , High Wycombe, Buck=HP11 2TD
For immediate 24 hour service ‘'phone 01-200 0200 and use your credit card
------ '-"ﬁ--------------------------.-ﬂ'-----------——---------------------- " - -
i i AMP NEEDH | 60 Pl RAMS (£4 55 J NS TANT ARCADE AMES (E iF i
B ks Ltd , Freepost, P X 109 : At Pl s Rk i
1 6 Baker Street, High Wycombe ! sy : = H
i :
s )
' reler peysiile v Pen Books Lictor dabitmy B0y nillies :
i 1
¢ @ PERSONAL!
¥ ; AT e T | e
i a ? o | B | 1
] : =% 1 ]
\ T R L T Pan ———wvwl 1, as ) |
i i e A G A A i i N B i S AT e i e s T !
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One of the most popular sections of Sinclair
User is our program listings. We have
reprinted some of the best, with two listings
which have not been published previously.
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To help with entering graphics characters we have adopted a
system of writing the characters for the ZX-81. We indicate
inverse characters by the letter i and graphics by g, so that an
inverse letter W is shown as iW and the graphics character on key
6 is denoted by g6. Spaces are shown by sp and inverse spaces are
1sp. If some occur together, for instance a row of six spaces , they
are shown by *6sp and where there is a combination of characters
each one is divided by a colon, thus sp:isp:6*g6h means a space
followed by an inverse space and then six characters on the 6 key
Where whole words are written in inverse letters they appear in
the listings as lower-case letters.

In the Spectrum listings, letters to be entered in graphics mode
are underlined, while other graphics instructions are underlined
and take the form shown above, with the addition that inverse
graphics characters are represented by the letters “ig"”

b()l..l’l‘f\ll{ K

l : EN RYLETT of Burnage,
Manchester wrote Solitaire
for the 16K Spectrum to allow
people to play the traditional game.
Move one spot over the next to an
empty space. The peg which has been
jumped will then disappear. The aim is
to finish with only one spot remaining.
Moves should be entered as number,
then letter.
Letters to be entered in graphics
mode are underlined.

1815 GO SUB 9860

1020 BORDER 5: PAFPER -5: INK B:
CLS

1038 FOR n=1 TO &4

1848 LET P{nJ)=1

1850 PRINT BRIGHT 1: IMK 2.
AT YCnl,HCn2; "a"

1068 NEXT n

iarve

1988 FOR n=28 TO 148 STEF 16

1898 PLOT &8.n: DREAW 128.,8

1188 NMEXT n

1110

1120 FOR n=€£8 TO 188 STEP 1&

1136 PLOT n.20* DREAW 0,128

1140 NEXT n

1158

1160 PRINT AT 2.B;,"ABCDEFSZG

H'l

1178

1188 PRINT AT 4.&;1)AT E.6;2:AT

B8.6)3,AT 10.6;4)RAT 12.6,5:AT 14,
£)68)RAT 16.&6;7AT 18.6:8

115@

1208 PRINT AT W(28 ), H(282;" ";AT
VC2I0,H(29 ;" "JRAT W3E I, H{3E );
"OMSAT V(37 I,HCIT "

cA20 INPUT PAPER O; INK 7, BRIGH
T 1,"MOVE FROM 7 "; LIME F$
2025 IF F$="939" THEN GO TO 356@
2030 IF FEC1X<"1" OR FSC]1s"@"
OR FERCZX"A" OF FEC2a3"H"
THEM BEEF 1,1 PRIMT PAPEFR
2 IMK 7; BRIGHT 1, FLASH 1;AT
28,8, "OMLY MUMBER THEM LETTER
e.9. 2RA": FOR n=1 TO 258: NEXT
n' PRINT AT 26.0;"
" GO TO 2ez2a
"+ GO TO 2020
2835 PRINT PRAPER 1; BRIGHT 1
INK 7; FLASH 1;AT 18,25, "FROM ";
Fs

12190 LET P(28)=mB: LET P(29 =0 :

LET P(362=0: LET P(37 =@
1220 LET moves=@d: LET Pegz=6Q
1230 PRINT PRPER 1; BRIGHT 1
INK 7;RT 8.@; "MOVES=" jmoves ;AT @
225 "PEGS=" jpe9s,AT 4.0; FAPER &
) INK @; BRIGHT 1,;"INPUT";AT 5.8
I"99 TO";AT 6.8 "QUIT."

1240 PRINT PAPER &, INK B, BRIGH

T 1,AT 9,8,"0OMLY ";AT 10.0;"bc o
e" AT 11.8;"f9 hi"
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AT 12.25:;" "

204@ INPUT PAPER @, INK 7, BRIGH
T 1,"MOVE TO 7 "; LINE T9
2045 IF T$="99" THEM GO TO 330
20%0 IF T®C1X"1" OR TSC1>"8"
‘OR TH(2)X"A" OR THCZ2D>"H"
THEM BEEP 1.1: PRINT FAFER
INK ?; BRIGHT 1; FLASH 1;AT
20,08, "ONLY NUMBER THEMW LETTER
e.9. 2A": FOR n=1 TO 258' MNEXT
n' PRINT AT 20.8;"
": GO TO Z@4e

2

2055 PRINT PAPER 1) BRIGHT 1;
INK 75 FLASH 1:AT 12.25:;" TO ";
TS

2850

2070 LET £=((CODE F®(1 =49 3%8 X+
CODE F®(2)-€4)

2080 LET t=((CODE T®(1)-45 383+
CODE T®({2>-64)

2098 IF P(f =0 OR P(tl=1 THEHN
BEEF 1.1: PRINT FAFER 2; IHNK 7;
BRIGHT 1; FLASH L;AT 20.6; "
INVALID MOVE ": FOR n=1 TD 258
+ MEXT w: PRINT AT 28.86:"

"IAT 18.25:" i |
GO TO 2620
2108
2110
2115
21za
THEM
213\
THEN
2140
THEHN
2158

LET diffusV(fi=¥it2

LET diffhmHCf )-HC L)

IF diffh= 4 AND diffv=0

GO TO 3100

IF diffh=—4 AND diffw=0

GO TO 3200

IF diffy= 4 AND diffh=0

GO TO 3306 ;

IF diffv==4 FND diffh=8

THEN GO TO 3400

2166 BEEP 1.1 PRINT PAPER 2;

INK 75 BRIGHWT 1; FLASH 1:AT 20,6

;" INVALID MOVE ' FOR n=1

TO 290 MEXT n: PRINT AT 206"

;AT 18,2%;"

;AT 12,2%:° "I GO TO

zeze

~3120 BEEP 1.1

3125 IF Pit+1)=0 THEN GO TO 4088
3138 PRINT INK 2,AT Wi, Hit)i"a
WAAT YCE)LHCE+1 25" "IAT VOF 2 HOF
)}H LU
A148 LET PLEO=11
LET P(f =0
3158 GO TO A5
3220 BEEF 1.1
% IF Pit—-11=0 THEW GO TO 4002
PRINT IMK 2;AT W(tI,HOCEDi"a
WIAT WCEXLHOCE=1 0" "GAT Vif o, HiE
)J” "y
3248 LET Piti=1"
LET P(f =0
3250 G0 TO 3ISen
3320 BEEF 1.1
7_,’33323 IF PCt+8=0 THEN GO TO 4000
330 PRINT INK 2;AT V(L) HiLD;"a
WORAT WCE+BLHCE )" "IAT YO, HOF
)j” LU
334@ LET P(ti=1 ' LET PCt+8)=@:
LET P{f =@
33%0 GO TO 3508
3420 BEEF 1.1
3425 IF PCt-B)=0 THEN GO TO 4808
3430 PRINT INK Z)AT Wit HIEM "a
"IAT WCE=B . HCE X VAT VIR HOEP
)jl' "y
3440 LET Plt)=1:
LET P(f =0
3520 LET movesamoves+]1
3538 LET pe9s= ped@s-1
3548 PRINT FAPER 1, IHK 7!

LET PCt+1)=0:

LET PCt-1)=0v:

LET PLt-8)=0)

BRIGH

T 1:AT B8,31:" “iAT B.6)moves i AT
9,38;reas

3550 IF Pe9s3>]l THEH PRINT AT 1@.
2% "IAT 12.2%:" "1
GO TO 262a

aser IMPUT PAPER B INK 7 BRIGH
T 1; FLASH 1,"END OF GAME ., ANOT
HER 7 " LINE A%: IF As="" THEM
GO TO 3560

ASES IF AS="Y" THEM GO TO 1029
as7e STOP
asee
4008 REM
4810
4920 PRINT PAPER 2; INK 7; BRIGH
T 1; FLASH 1;AT 20.8;" INVALID M
OVE "' FOR n=1 TO 258 MEXT n: P
RINT AT 2@.8;" “iRT
18,25;"

"« GO TO 2020
4038 __
FHBO REM
S818
So2e DIM PCE4D
9039 DIM W54
9035 DIM Fs(2):

THVALID MOVE

"IAT 12,295
EET LUP

DIM HC &4 D
DIM Ts(2)

98%a FOR n=@ TO 7

9B60 RERD a: POKE USR "A"+n.a
[878 HEXT n

S088 DATA £9, 126,295,255, 255,25%
126,68

9100 FOR n=1 TO &8

9118 LET Yin2 =4

9120 LET Win+B) =&

9138 LET Vin+l6 =8

9148 LET Vin+24)=10

91%8 LET Yin+32)=12

9160 LET Yin+4@)=14

9178 LET Y{n+4B)=16

9188 LET WEn+SE =18

9198 NEXT n —

9210 FOR n=1 TO 57 STEF &

9228 LET H(n) =B

9238 LET Hin+l =18

9248 LET H(n+2)=1Z

LET
LET
LET
LET
LET
MEXT
POKE

H{n+3 =14
H{ ndd =16
H{n+5)=18
H{ n+E =28
HOn+ 7 d=22

9250
9260
QRTH
2288
9290
S380
2328
9340
9350
el )
937@
9388
3398
3490

n
23658.6
FOR n=g TO ¥

RERAD
READ
RERD
RERAD
READ
READ
3416 READ
9426 READ
9430 NEXT n

"B"+n’b
"CHnse
..D..+an
“E"+n, =
YEE T
ETEN, @
"H"+n.
i I “*“l 1

b
¢|

POKE
POKE
POKE
POKE
: POKE
POKE
POKE
POKE

Usk
UsSR
LIER
UsSr
USR
usR
USSR
UsSR

944@ E:'HTH a;ﬁ- E.!a.l lE:‘a 23‘* ’. ] 13&!
B!ﬂ) 1 ¢ 1231‘3; 12; ‘3] 129.1@1 B.l:l?l 1921
24,24,1,126,0,8,7,524,8,08,5, 160,
9,8,5,1£9.0,0,7,224,24,24, 1,129,
8,8,3,192,48,12,1,128,8.8, 1,128,
i27,254.1,128.8.9,1.92

450
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THIRTY

ONES

-
i,

K

HEN START? is displayed
enter M if you wish to play
first or Y if you would prefer

the computer to start. A set of counters
will then be displayed, four of each
number from one to six. You and the
computer take turns in removing a
number to add to the total. The winner
is the player who brings the total to 31.

Written for the 16K ZX-81 by | H
Entwistle of Cheltenham, Gloucester-
shire.

=]
9
16
11
12

<
e

14
15
19
20
38
35
48
184
110
111
112
119
113
120
130
148
145
1560
168
164
165
166
167

CLS

PRINT "STARTT"

INPUT A%

LET R=31

LET M=7?

DIM DCE. 42

LET T=6

GLe

FOR N=1 TO &

PRINT N%1111

HEXT MW

PRINT AT 35.0;"TARGET= 31"
IF ASC 1 O="%" THEN GOTO 226
PRINT AT 18,0, "NUMBERT"
INPUT N

LET W=INT ABZ W

IF NOT N OUOR N>M=-1 THEW GOTO

PRINT AT 18.8," "
FOR A=1 TO 4

IF DCHLARD=G THEW GOTO 14%
NEXT R

PRINT AT N-1.A-1,"."

LET DCN.AI=1

LET R=R-N

PRINT AT 9.8, "TARGET= 31"
PRINT AT 16.8:;"TOTAL=";31-R
IF R=8 THEN GCOTO 340

IF R<B8 THEN GOTO 3356

174
188
198
204
218
220
238

FOR N=1 TO 4

IF DCM=1,N)=0 THEM GOTO 226
MEXT M

LET M=pM-1{

GOTO 176

LET G=R-MEINMT (R~-M2

IF RAM=INT (R/M)> THEM LET G

=1+INT C(RND¥(M-1))

240
250
2609
278
288
308
318
315
316
317
328
336
3412
350

FOR N=1 TOU 4

IF DCG.HOI=B THEWM GOTU S0
HEXT N

LET G=i4INT (RND®CM=1 3>

GOTO 24

PRINT AT G=1,H-1;","

LET R=R-(

PRINT AT 18.8;"TUTAL="31-PR

IF R=@ THEM GUTO 3956

1IF R<@ THEN GUTO 3246

LET DCG,H =1

GOTO 186

LET Teai

IF T=1 THEN PRINT AT 12.@;"

YOI WIN.Y

360 IF T=8 THEN PRINT AT 12,0;".
I WIM."

370 PRINT "AGAIWT"

388 INPUT A%

398 IF ASCL b="%" THEN RUM

400 STOUP
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AP,

SHFLOW

AREN CRUICKSHANK of
Guildford, Surrey has sent a pro-
gram for the Spectrum, based on
the workings of the Stock Exchange.
You are given a working week in which
to make as much money as possible by
buying and selling stocks and shares.
Each day you must decide eight times
whether to buy or sell bonds.

Decisions you can make are based on
the information given, including how
much cash you have in hand and the
market forecast. Beware—your boss
could arrive at any minute and decide to
alter your cashflow situation. It is an
original game calling for planning and
skill. Can you make sufficient money to
be appointed manager at the end of the
week?

DmPERS... AND 4
Sroky coxs

“HMM... T'D )
BETTER cUT
MYy LOSSES...

%txJiQEEFﬂREﬂ>
:SFmDLJ.EﬂFF

1 LET HS=0 s2@8 PRINT °“MARKET PRICE £";P

3 LET B=19- LET CA=10880: LET 525 PRINT BU;" BUYERS UANTING B
o =1 L e

12 papER @ INk : BURDER ©: D 53@ PRINT “HOU MANY BONDS TO SE

RIGHT 1: CLE LTy
Icg FOR =1 TO = IF W=1 THEN P 540 INPUT 5

aINT e 545 BEEP ©.09,50

7 IF W=2 THEN PRINT E 545 IF S>BU THEN PRINT ' °'"I SAT
= & IF U=3 THEN PRINT L D iBU;  BUYERS": LET Bu= BU=1-5
i OO TO
g IF =4 THEMN PRINT S58 IF 5»>B THEN FPRINT "YOU HAUVE
N°T THAT MANY BONDS": GO TO 530
12 IF W=5 THEN PRINT ' F-PeEE 555 IF S<@ THEN GO TO 525
o A& PRINT FLASH 1°7A NEU ORI TN S6@ LET CA=P#S+CA
15 POKE 23658,8 500 PRINT °°: NEXT D
HEETFSP @=1 TO 12: BEEFP 2.85,0: 7@0 EEEPBS_SSSTS 30
120 FOR D=1 TO & 706 NEXT © .
i22 LET ABN=INT (RAND¥18) 718 IF W¢:5 THEN PRINT ' '’ '“THE
123 GO SUB 2088 END OF THE ?ﬁE; B
125 PRINT © - HEEESEEEEEEERE 715 IF W=5 THEN rHE
™ ¥

“127 IF P<® THEN LET P=0 e PRINT "CASH “;cA
igs LET @=INT I[RND#5) £2@ PRINT B, - BONDS AT £";P
136 PRINT PAPER 6; INK 8;°°"REF L4®d PRINT “TOTAL RSSETS £%;: LE

ORT: "~ = ‘- PRINT O
137 IF CA>=@ THEN PRINT “CASH R T_O=(RIB) +CR. N GO TO 749

T HRND £*;CAH 745 IF INKEY $="" THEN GO TO 745
139 IF CR{&8 THEN PRINT "UERDRRA TAT CLSES : HEXT

FT £";CH ce® IF 0¢® THEN PRINT “ YOU'RE
142 PRINT B;" BONDS AT £";P;" E FIRED 1:ifte=

ACH" e el 760 IF 0@ AND D<(9908@ THEN PRIMN
R L O e T T "YDU DD NOT USE ENOUGH INITIAT

a TUE™
158 PRINT “MARKET FORCAST =
' : 765 IF 0>9@@@ AND 0<(2S008 THEN
i6@ IF @=8 THEN PRINT "STEADY" 3
LET P=P+ (INT (RND23) -2) PRINT "PROMOTION TO HERD CASHIER
i7® IF @=1 THEN PRINT “CHRANGEAB : o A s T i il i

LE": LET P=P+(INT_ (RND*23) -10) 77@ IF
i8@ IF_©=2 THEN PRINT “PLUMMETT o B e R CHIEF SUPER

ING-: LEV P= N D R T e ThG 775 IF O>HS THEN LET HS=0 _

LET P=P+ (INT (RNDCs*5@) -15) H;ﬁgbégbngég$aguggﬁg ﬁgﬁ”T THE
195 IF ®@=4 THEN PRINT "“UNCERTAI 785 PRINT °“HIGH SCORE £";HS

NI1Y: LET F=P+IINT (RND*568) -38) 29p PRINT ‘- -=
=p@2 INPUT “SELL OR BUY7? ";AS$ KB PRESS ANY

: 51® BEEP ©.95,50 * e
228 IF A$="SELL" THEN GO TO 508 20@ IF INKEYS$= THEN GO TO BO®
e - = 81 CLS : GD TDO 2
238 IF RS> 8UY" THEN GO TO 200 IF RN=1 THEN PRINT °‘“SUDDE
249 LET NS=INT (RND#108) +25 e = ",
242 PRINT *"'"THERE ARE ";ns;" B N DEVALURATION HAS MEANT " : PRINT
oS g ; “THAT TWO BONDS ARE BEING MHERGED
oS 3F 5@ THEN LET P=1 ~. PRINT "INTO ONE.IE: CUT IN HA
2 =2 . LE
S45 PRINT “HOW MANY BONDS AT £
4.5 i =1 THEN LET B=INT (B.2
P; " EACH op2e IF RN=1
w i
ggg R o on,S0 2025 LET C=INT (RND#3)
257 IF X>NS THEN PRINT ‘"I SAID 2838 IF RN=2 THEN PRINT °°‘“BOSS
THS; * BONDS NOT “, X, BONDS": IS COMING AROUND CHECKING.™: RAU

LET NS5=NS-1: GO TO 242 SE 100: C=8 THEN FRINT "HAD Y
Z6@ IF CA(CR-P#X THEN PRINT "ND ou NORﬁIED"‘

T ENOUGH HDNEY“- GO TO 24 204@ IF RN=2 AND C=1 THEN FRINT
278 LET CRA=CA-P#X “HE CUTS OFF YOUR CASH SUPPLY BY
29@ LET 5=a+x "LPRINT THALF. (HA,HA HA)“: LET
288 PRINT - ° 3

o sa5a IF RN=2 C=2 THEN PRINT
384 N o 700 TRIVES YOU EXTRA 10@ BONDS. 1L
512 LET BU=INT (RND=z2800) +50 T B=B+i2d
515 IF P<=0 THEN LET P=1 Z19@ RETURN
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10 GOSUB 1000

20 CLS

30 LET We=p

35 LET SH=1

49 LET T=39

45 LET S=@

S@ LET Z=3

£8 LET R=2%Q

€5 FAST

78 PRINT AT 1,0, "¢32%is>"

75 FOR L=2 TO 20

88 PRINT "Cis 3@%sp:is )"

85 NEXT L

980 PRINT AT 20,0, "(32%is )"

91 PRINT AT 0,0,"..2cves.0..s EN
ERGY"

95 LET C=19

18@ LET B=19

105 FOR-A={ TO T

110 LET X=INT ¢RND¥18)+2

115 LET ¥Y=INT (RND¥29 +1

120 PRINT AT %.Y CHRSs 23

125 NEXT A

127 SLOW

138 PRINT AT C.BI"Cgh)"

135 LET C=C+( INKEY$="6" )—( INKEY
g="7" )

148 LET B=B+( INKEY$="8" )=( INKEY
iullsli :.J

145 PRINT AT C.B;

150 LET P=PEEK (PEEK 16398+256%
PEEK 16399

155 IF P=23 THEN GOTO 280

168 IF P=128 THEN GOTOD 220

166 IF P=CODE "¢Sh>" THEN PRINT
AT B, W "

167 IF P=CODE "<{%h>" THEN LET W
=pj+1 =i

168 IF W=18 THEN GOTO 230

178 IF P=58 THEM GOTO S@0

18@ PRINT AT C.B;"Q"

185 LET S=S+1

198 IF S»R THEN PRINT AT 20,10,
IILIL“JIF

195 GOTO 130

TYOU CAN GO OMTO ANOTHER SCRE

200 LET 2=2-1

B3 PAUSE .5

218 IF 2= THEN GOTO 220

215 GOTO 13@

220 PRINT AT 2.1;"GAME OVER",TA
B 28, "SCORE=";%

225 STOP

238 PREINT AT 2,1;:"Y0U RAN OUT
QOF ENERGY":TAB 15;"SCORE=";5%

233 STOP

88 CLS

510 PRINT "YOU COMPLETED SHEET
"1SH)TAB 20; "SCORE=",%

213 PRINT "LIVES=";Z

920 PRINT "MORE OBSTACLES WILL
MOL RPPERR"

525 PRUSE 2z@o

538 CLS

535 LET uW=8

248 LET T=T+3@

9435 LET R=R+173

947 IF SH»=3 THEMN LET R=R+125
550 LET SH=SH+1

560 GOTO &5

or@ STOP

18688 PRINT " MOLE"

181@ PRINT AT 2.,8;"Y0OU STEER YOU
R TUNNELING MOLE, AYDIDING THE"
"E"UAND YOUR QMM TUNMELS" " (g
ha"".IF ¥YOU HIT ONE OF THE""U""S

EM- n

1020 PRINT AT 7.@,"IF Y0OU HIT A"
"K"YOLU WILL LOOSE A LIFE."

1830 PRINT AT 9,8, "IF YOU HIT TH
E BORDER YOU LOOSE ALL YOUR LIVE
1840 PRINT AT 11,@;"IF ¥YOU HIT v
OUR OWM TUNNEL YOU LOOSE SOME O
F YOUR EMERGY. THE SAME IF
YOU STAY STILL."

185@ PRINT AT 15.8; "CURSOR KEYS
TO MOVE." TAB 16;"PRESS A KEY."
1060 PAUSE 4E4

18768 RETURN

g V" will move you to another screen.

through the ground. Hitting a
stone will cause you to lose a life J*
and hitting the border will kill you. If [}
you remain still, or hit your tunnel, you |
will lose some energy. Eating a worm |}

STEER your tunneling Mole

The program was written for the 16K |-
ZX-81 by Simon Reeve of Chessington,
Surrey. ;

Graphics instructions are given in
lower-case letters within brackets. A [
space is represented by ‘sp’, a graphic |
character by ‘g’, and an inverse charac- | -
ter by i". Thus ‘gh’ represents graphic [
H. o

- P e
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H
Mines of Saturn/ Return to Earth
£5.95
IXChess
£6.50

Spectrum 16K

Scramble
Cosmic Haiders
Mines of Saturn/ Return o Earth

Space Zombies
Panic

Timegues!

One Hundred & Esghly
SAS Assaultl

LLand of Sagan

[Cruise Attack

£6.95 EACH

Please make cheques/PO payable to'Mikro-Gen' and add 40p post & packing per order. Send mail orders direct to:

Available from Lightning,
PCS, Tiger, W H8mith, Co-op,
Menzies & other isading retailers,

Mikro-Gen, 1 Devonshire Cottages, London Rd, Bracknell RG12 2TQ Tel: 0344 27317
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|
|
|
|
.
|
1
|
|
.

92

18 GOTOD 48

28 LET S=S+C-C(E¥4"
38 GOTO Ee
48 LET A=CODE "¢ gz 3"
S8 LET S=CODE "Ccpos v
EQ LET E=PI~PI
78 LET C=E
B@ PRINT AT 0.0, "CREDIT $";5;
"JAT 1,0,"MINED ®";C; " ", "DEP
W NGB

9@ IF 5<{@ THEN GOTO YAL "3@@"
188 IF E>»20 THEN LET A=H
110 IF INKEYS$="?" THEN GOTO 28
120 IF INKEY%="6" THEM GOTO YAL
I‘IEE”
130 IF INKEY$="S" THEN GOTO VAL
"438"
148 GOTO VAL "sg"
1580 LET E=E+Pl-PI
168 IF INT (RNDXCODE "=" 338 THE
M GOTO VAL "zpa"

170 PRINT AT CODE "(95)".,0;"GOL

180 LET C=C+INT (RND¥CODE "¢as)
")+CODE "(g9s)>"

158 GOTO 8@

200 IF INT (RMHD¥160-RA X >CODE "7
" THEN GOTO VAL "z248"

A
.....
......

210 PRINT AT CODE "(e95)".,0,; "EXP
228 LET C=C-CODE "C0Qs *
238 GOTO Ag
240 IF INT (RMD¥1©)><>S THEM GOT
I?‘HL.— Iflﬁall

238 PRINT AT CODE "<@53".@; "COR
2@ LET C=C+IMT CRNDXS »+1

278 GOTD 8@

308 PRINT "BAMKRUPT"

31a STOP

4880 IF E<>@ THEN GOTOD VAL "Sa"
410 PRINT "PROFIT=%";S-200

- e —
| = =
SO ’ = —
...... - -
-------------- " - T

B : OU START with $200 in the
; bank and your aim is to make as
RS much profit as possible from

O . your mine. It costs you $4 to dig one
metre and each time you return to the 'Y
surface your funds are altered to take .
account of your profit and expenditure. -

You may find coal (coa) or gold (gol), f.:
/-] or you may be unlucky and be involved .-
olin an explosion, which will cost you [
$200. Key 6 moves you down the mine |::']
and key 7 returns you to the surface.  f]

Mark Evans of Welling, Kent wrote |::]
Miner for the IK ZX-81.

o
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A 1 REM ""ski": CLS
5y 2 LET s5s=10: PRINT FLASH 1; IN
: w\2; PAPER 6;AT 1.,S5; "PLERASE 5STOP
| THE TAPE®": PRINT AT 2.3, "Press
shy kéy 1o continue™: PRAUSE @

2 CLS . GO 3UB 1800
4 PRINT AT 1,13; "SKI","5ki is
g skil and it as",;"vals
e cCtiw TG

»

a ame of 1 L ’

a wery addi ive.

Jse Keys & 7 to steer your

‘;"skier, (k) ,round the flags, ()

ki Youwu have 901 18 Lives!"':

INK 1 PRINT : PRINT PRINT

frgss any key to continue®: PAUS
S CLS : PRINT AT 12,0, "Skiers
Fg e FDE F== TO @ STEP -1: P

Le
?INT INK 1; Kk “;: NEXT f: IF s5=-

6 LET a=1: BORDER S: PRAPER 7:
N B
7 NT BRIGHT 1; PAPER 7;
K 2;AT_1,8;" ’FIN
“LAT 2,8, BRIGHT ;;

PAPER 7; INK 2; =
5 “B PRINT RT 3,8; INK ©; PRPER
—___~,AT 4.,0; PAPER 7,
i AT 8. 8; INK ©; PAPER B
‘_—I.
S PLOT B,2: DRA
®,175: DRAL’ -255,0: DRAL ©, 50w
18 FOR f=1 TO 31 i
_ 2@ PRINT BRIGHT 1, PAPER 7; 1IN
K A AT a,f;i" k™ ;
231 IF {a=1) AND ((f=5) OR (r=1
5) DR (fF=271) THEN GO TO >00@
22 IF (a=2) AND ((f=4) OR (f=1
33 0OR (F=22) OR (§f=31)) THEN GO
TO 308
OES BEEP ﬁgg%ﬁfb PRINT AT a.f;
BERIGHT 1 g ]
36 LET a=a+(INKEY$="6" AND a«2
1 = (INKEY$="7" AND 3>1)
3g HE?T F 1
35 LET 9=9+ <
48 PRINT FLEEE %6NE§E§R 1. INK
e . i
2 BT e ed® N e PRUSE S: BEEP .21
,6: PAUSE S: BEEP .1,5: PAUSE 5:
SEEP 61+S:SBEEP .9,8
E@ G
i8@@ LET g9=0: FOR f=0 TO 7: RERAD
Z: POKE USR "s"+f,Z: NEXT ¥
181®@ FDOR F=80 TO 7: READ Zz: POKE
USR “F " +f,Z: NEXT ¥
1820 FOR f=@ TD 7: READ z: POKE
USR "L #F,Z: NEXT F
1949 FOR F=0 TO 7: READ z: POKE
USSR "e™*f,ZXZ: NEXT F
1898 RETURN
20080 DATA BIN PP211000, BIN 00011
20@ . BIN 2091000 , 3IN 80811111 ,871
N 20911010 ,8IN 00311010 ,8IN 2801
2021 ,8IN 11111111
2013 DRTA BIN 10999Q2@ad ,B8IN 11131
111 ,BIN 1113111190 ,BIN 111111006 .,BX
N 11113110, BIN 111131111 ,BIN 18000
2002 ,BIN 100029820
, 5 2029 DATA 255.02.0,0.0,0.0,255
Pl B v e 2048 DATA 8.0,0,BIN 01021001, BIN
HILIP HARPER, aged nine, of sifas e, ALBIN OD1E1NE,; EINEEILE
Benfleet, Essex sent Ski-Run for ifﬂﬂgﬁggg ?=a TO 7: PRINT BRIGHT
. the 16K Spectrum. Manipulate o%7) - AT a,?;f{'.',’-:'s“ 1; INK INT (RN
| your skier round the flags using cursor 38918 BEEP .1,-4S: NEXT q
keys 6 and 7. You have 10 lives in -_;gig Lj:r'?r_ gfszi
which to complete the ski run as many 3028 G0 TO &e
-y 2068 PLOT @.8: DRAU 255,8: D
% & =] - = FJ 4
h1sm1ﬂ@lp¢e&rpmmcwm1 ®.175: DRAV -255 . ©- DRAL B,—?gg;
find that manipulation of characters by E?IETIET“?,?;;uant another go7"
i £ ; » ¢ g ysni*™
the use of four or eight keys is, as yet, 5865 PRINT AT 1,1, You finished
beyond them. with “;9;"™ runs*™
: ; Se70 IF INKEYS$="yYy"™ THEN CLS : LE
isphic S, graphic I T 5=10: GO TO S
8 Graphic L S888 IF INKEYS$="n" THEN CLS : GO
TO 4020
¥ S@9@ GO TO Se7e
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AIRLIN |
& o |

He o |

F '

? STRATEGY GAMES

AIRLINE & weng and a prayer w

CORN
CROPPER

]

= O™ O™

- .: 1:
$ e
- |
‘
|
- i

? STRATEGY GAMES ‘

} STRATEGY GAMES
=l ]

CORAN CROPPER i

BRITISH
LOWLAND

=

X STRATEGY GAMES

AUTOCHEF PRINT SHOP® In pont CAMELOT A

Available from W H Smith, Boots, Rumbelows and all good computer shdﬁs or
Cases Computer Simulations Ltd., 14 Langton Way, London SE3 7TL.

g Strategy Games. They’re no pushover




i
ol g
" __‘H{F J{:’i’ﬁ{{.‘:‘?

L)) JUSAN  JSPACE]
SN R (LU rea

[

C | ——

L
__i#

= Wy,

rrlmmumnlﬂ' !:I'
. "ﬂﬂmﬁl-’.lmi

9 L

amwal

o
i

?""’ﬂmfm

Wiy il

DA X
. !wﬂ-_!' .

_

W

g m— A— — —
o RCE—— A — . W - L R —)

—— B . m—

mEee B S . = A S e T e, o —
—— = A—— — A—— — e S— 1 - — h S SEEere—
—-— - e . —— T ] - n— — -
- . . o — A — — R ——1
- R - i m— _— e . — L o -
- o pr— - SE— e | em—— —— S . S—
— - — A —
[ —— . — T T - A— -
s -

IRPLANE simulates an aero-
plane flight from London to one
of 10 airports round the world.

The screen displays your control panel,

You are given the opportunity to
change your speed, height and course,
If you choose not to alter any of them,
enter 0", Keep your changes within
the defined limits and look carefully at

change. You have no second chances
and a slight mistake will lead to a crash.

The program was written for the 16K
Spectrum by David Courtier-Dutton of
Bradfield, Berkshire.

complete with information about speed
and course. the readings displayed before making a

1 LET zx=0' LET x=@:' LET w=@ ieg 158 2@ 258 328" PATE

LET z=@ <498 PLOT B8;16' DREAW B,1%59: PLO 1@ PLOT 29.9%: DRAW 186.8¢ PLO
1@ GO SuUB 1928 T 8.144: DRAW 255:8 T 8,160: DRAW 88.8: PLOT 89,112
11 GO SUB 9509 2%0 PRINT AT 14.1; INK 1;"ALTIT  DRAW a
15 LET m= LET tr=w: BORCDER & UDE" 348 F =32 TO 128 STEP 15 PL
PAPER 7: INK 2 2531 PRINT AT 19.3) IHK 1:"RAMGE OT 8.t DRAW B&.@' MNEKT ¢t
2@ PLOT B9.145: DRAW IHK 3:7.8 3%Q PRINT AT 21.4;"
PLOT <89+INT 1-502,145: DRAW I 252 PRINT AT 2.2; INK 1i"SPEED" ' OVER 9 0 sug

HE 3 INT w-Se.0 253 PRINT AT 6.1 IMK 1:"TRIL F 7ae
3@ PRINT AT 1715, "DESTIHATION LAP" 328 IF =2<{1508 AND a>2 THEM GO TO

254 PRINT AT ©.8; INKE 3;"INSTRU =000

18@ LET a=@' LET s=@: LET d=0 MENTS" S48 PRINT AT 5.13;"Increase Dec

LET r=@+ LET cw@: LET fw29: LET 255 PRIMT AT 12.¢ INK 1)"RPUNLA reaze":AT & 3 PR P ED

=@ LEFT" 568 INPUT x: IF x3>75 THEM LET
208 OVER 1 IMK 2 PLOT B.@' DR T 18,8 IMNKE 1:"FLAP =7

AW 255.8: DRAW B,175: DRAM =235 565 IF m<-=75 THEM T e

@' DRAW 8,-175 AT & INK 1;"R-BEAR 570 LET s=s+x' LET c=x' LET x=@
218 PLOT @.16: DRAM 255.0' FRIN IF 2>688 THEM LET s=&£80@

T AT 208.8; INK “FUEL" m=n PRI T 4.8 1 1 | "ACCE 572 LET ==s-%5: IF =<8 THEM LET
220 PLOT 32,@' DRAW @.16' PLOT F-.:-:r'?--FP'”T AT 4.@: INK 1)“ACCELE i

32.8' DRAW 223.0 373 LET 1=1-INT ¢1.25%Cs¥(1-d-1
230 PRINT AT 20.4; INK 3;"P SB 252 PRINT AT 16.1; INK 1.:"DROF @8 x>
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ltl..."
1 vl il
H .l...'..
M
Mo
(6} 010 0719 Z]]| <8
A4
‘,_{/Jlﬁz
0 040 040 ¢y BEE
m'm ) oY 0 oOYo o <k
=z =2
| Z 1}
L~ ~#) O olo 040 (o)

US A SPACE ,d1w“'
- 1 "‘
S7S GO SUB 7o OT @.t' DRAW BE.8' HEKT t
=78 IF <150 AND a»@ THEN GO TO 868 PRINT AT 8,125 INK 4;" = EBEEF
Sea R/BERRIHNG +"
580 LET x=0: PRINT AT 5.13;"Cha e88 PRINT AT 9.12 :
nee flaP anSle?"iAT &,13;"50--38 !
*: INPUT w' LET n=n-+y 898 PRINT AT 9.21;"e"' PRINT AT m: M
IF n»58 THEN LET n=SQ 9,21=INT C(pes2B3; """ s PA
581 IF n<{-58 THEMN LET n=-5@ 892 IF zx<»>@ THEW GO TO 590
582 LET a=a+INT (3.86%n IF a< 833 RETURM
-5 THEM GO TO S@2@ 9@ PLOT IMK @) INT {((m=13-3@3+8 1878 PRINT AT 18.12; INK 2i"RIRP
583 IF a)=5@@ THEMN LET a=5@@ 9, INT a~1B8+146 LANE"*+ PAUSE 1358+ CLS
=85 IF a<4 AND 1>12@ THEN LET a 985 LET zx=D 1888 PRINT " RIRPLAME simulates
=3 2918 PRINT RT 21.¥ ! in airoPlaneflisht from London 2
558 LET reINT ¢3.06%n): LET a=s 920 IF a<{=@ AND w>=0 AND f2>8 AN irePort Lo one of ten other air
=n D pem@ AND 1<0 AND =<=8 AMD S>=- pParts aroundthe world.the choice
=9% IF 2<0@ AND a>=-5 THEW LET a 1 THEM GO TO c@2028 of which issours.However flwing
=0 2 Planes is not af easy as ¥ou m
€88 GO SUB 70 935 IF a<=4@ THEM PRIMT AT 16,1 a¥ think,so read these
685 LET zx=1 5, INK 2 PAPER 7: FLASH 1,"ALTI ons carefulls”
TUDE™ 1188 PRINT s ' FLASH 1"
618 PRINT AT 5.13;"ARlter tail £ 940 IF a<165 THEN PRIHT AT 14.1 PRESS ANY KEY TO COMTIMNUE"
1aP7? "JAT 6,13)"+4%-=-4%": INPUT %5; IMK 2, PAPER 7) FLASH 1,;"SPEE 1120 IF INKEY®="" THEN GO TO 112
z' LET dwd+z: IF Pe>1?9 THEMN LE D" 8
T Pe==179 945 IF 1<10@ THEWM PRINT AT 12.1 1138 CLS PRINT FLASH 1, "BEAR
612 IF Pe{=179 THEN LET Pe=1?73 %) INK 2; PAPER 7; FLASH 1) "RANG IM MIND"; FLASH @)’"You will st
628 LET pPe=pe-d E" all at under 190 KMH so do not £
€38 IF 1<{=8 THEW LET w=w-s 9%@ IF 1<300 AND Pe<>@ THEM PRI ake off before this sPeed is at
63% IF f<{=8 THEN GD TOD S@4@ NT AT 13.1%; INK 2; PAPER 7; FLA tained"
648 IF a<® ANMD 1»@ THENM GO TO S SH 1:"R-BEARING"
gge 95% IF w{Z208@ THEW FPRINT AT 12.1 1148 PRINT ""To chanSe altitude
4% IF a<w@® PAND Pe<>@ AND 1<=2% S; INK 2; PAPER 7 FLASH 1,"RUNK a Positive { ) o negative (d
@ THEN GO TO 5188 AY LEFT" own? value must be aPPlied te
660 LET fef=INT ({n lB+2-208)7 ¢ ag@ FOR Q=1 TO 10@: BEEP .@87.- the {laPs) wour altitus will
e<23) IF f<{=8 THEN GO TO S@48@ 22: MEXT a9: FLASH B8' PRINT AT 12 chanSe by three timez the fla
672 IF 1>»48@ AND 1<{50@ AND a>%S A5 ™ "JAT 13.13°" P angle"
AND a<5@ THEM LET a=188 “SAT 14.1%:" 1158 PRINT *"To alter course use
675 IF a>23@ AND a<=8 THEM LET ;AT 195,15 utl| E TRIL FLAP, when the rurnws
a=38 AT 16:15:" . ¥ bearing CR-BERRIHNGY 1= B wc
6688 IF wi(=@ THEN GO TO S060 i@e@ GO TO S8 L be o
1020 PAPER @' INK S: BORDER 2' C . wu pRINT "course. I
700 PRINT AT 3.1 IHNK Qisi" ") LS ol e
AT 15.1sa5" "sAT 11.1;1:" ")AT 1@3@ PRINT AT 10,10;"INSTRUCTION IHG disPlay wour de
?.1;d:" AT 19,10 AT 5. §7 Cyond” FAREIRE S By 07 Ane uour act
lics’ "JAT 17.1irm0™  "3AT 9,:1)P 16 IF INEEYS="n" vk Al course by
" "“JAT 1310w " - i IF IMEEY®="" 19 whe the 44
818 FOR t=16 TO 144 STEP 1&: PL S Uil | be =t
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- TIN g
ﬂﬁg@gﬂﬁﬁy f:ﬂfgﬁ;ﬂwé

— ?’ --'F':'-.' -
Il T
&ﬂi?"’}h

Wisay

T ﬁgMﬂ
ﬂ“ﬁﬁ'JJQEQEEEQ%éiz. ‘i
e 4
y

IN FLASH 1;"PR 5S@z2@ PAUSE 48: CLS NT r 35 F INKEY® '
KEY TO CONTIMHUE" plkitude 12 J N g2 £0 WO
INKEY®="" THEW GO TO 117 have crashed -USEL GO TO = e F HEEY $= H d

ped 7 [
T i sPead wil SB42 PRUSE 4@ F =
goll climb and incr ran out of fuel
decendDue to air res shed-USELESE" IF E HE
111 decreaze by T S8ced PRUSE 40
Jery set of instruc over zhot the IF 1 = H
meters a0
‘"The REUNWARY LEFT ref SELESS": GO TC F INKEYS="9 [ (o O §
destination and if SpERd PRUSE 49
=lena ehan B gsou wil tried to land AT
¢ the % v e =T .
‘U%aur Position relat riked-1JSE =700 ET pe=iT7
nand sour destinatio 5168 PRU £ CHICAC F
at the toP of the = ET 4
L ¢ your Position at a ET F PR i
ance. The d Ance wou are fr A RETUF
om  WOLF e ination 18 A2RcCW >
n in the PANGE readout™ cAQ | BT : I = 8

- 1228 PRINT FLASH 1;"P ET
RESS AHY KEY TO CONTIMUE" 1 '
1230 IF INKEY$="" THEN GO TO 123 : PHT ¢ 110%Cw tr 2 LE S 1o Ao
i ey A i ElW YOR RETLUIF
1 ELS ¢ PRINT ® PAUSE 188 CLS ' PRINT “"Hel oggo C| - =TADE 1
sfully dour spedd l ane | You scored ", INT k:" pPoin 440 i M
our altitude must tza out of a Posaible 108" STOP T 1E &1 "PORT TAMLE RETLIRE

MUST be on the runway’ 3 STOP 9708 Cl ET rr
1248 PRINT “"Flashine instructio a%e@ INK 7' BORDER 2' PAPER B' I ET F —~3k
e 11 helP gcu o Flu the Plan LS PRTHNT "WHICH BIRPDETT™" FRI 18 & o
= GOOD LLUC NT "2)Iztanbul"’"1XChic 2 M = =
K ilan"’ "I Moscaw" ’ "4 SNew = 97 (_E"? CLE
WPt a1mt 1 A LET w=4808 -
\ Toront: 18:16;: "ISTANBLUL '

508 1NK 2: PAPER 7

9%10 IF INKEYS="1" THEM GO TO 96
o8

9528 IF INKEYS="2" THEM GO TO 56
28

9538 IF INKEY$="3" THEW GO TO 56

RETLIRM

SQ08 PAUSE 48 CLS PRIMT "You 48 LET 1=3728 LET e=14
stalled at ") KsMsH and c 9549 IF INKEYS="4" THEN GO TO 96 w2550 LET Pe==1%2' PRINT

iy
rashed -USELESS"' GO TO 5200 50 16 "TORONTO" : RETUEH
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The Fuller gift pack has got to be the
computer bargain of the decade; no wonder
everyone wanlts to get their hands on one.

This super gift pack contains the fantastic
Fuller Master Unit. the ultimate unit that
provides all the requirements for the serious

ames enthusiast. The Fuller Master Unit
ncorporates both the Fuller Box and Orator; its
amazing features include a speech synthesiser,
an independent sound synthesiser, a joystick
interface, an amplifier for standard Tum
sound, a cassette interface and a hi-fi socket.
The pack will also include a Master Unit demo
tape and full documentation.

As well as the Master Unit this Gift Pack also
contains a de-luxe Joystick, with suction
adhesion. a firm smooth action and a moulded
hand grip incorporating twin firing buttons.

Once your rum has been added to the
Fuller Gift Pack you will have an extended
computer system that is second to none.

Now you can pit your mind against the four
unique, exciting computer games included in
the pack. These games have been cially
adapted for this superb system and have added
arcade sound effects and speech to bring out
the very best in your Spectrum.

The Fuller Gifi Pack saves

you £20 on the purchase
price of buying these items
separately r

mﬁm“ﬂiﬁl_

.-'.:l;'l 'f\-'-:, nre > < - r B . |'l.i! 4 f i f':
A, -?:“' -(-:"l'\}: \ll ::_-_.'r W : > " h ' 4 > 1. . = - % ¥
i F .
All keys on
:?.‘;:r,‘{.': :ﬁﬁ?drd Transform your Spectrum with the FDS
Graphic Characters Keyboard and feel the newly acquired power

of the ZX Spectrum flow from your fingertips as you enter data with
lightning fast accuracy.

The Fuller FDS Keyboard has been especially
designed for the professional user. This elegant.
slim line, desk top system has a keyboard that
inclines toward you and contains all the graphic
characters of the ZX Spectrum, plus, additional
function keys, shift keys on either side and a
space bar, With all the entry kéys double size,
lightning fast, accurate data enlrzis now made
easy. Other amazing features of the FDS
include: -

Gold plated key switch contacts, guaranteed for
10" operations. 4 cursor control keys, 2 functions
for direct entry into E mode -

Based on the popular FD42 system, the Fuller ¢
FDS is simple to install; it requres no soldering
of technical knowledge. For the user who is
reluctant to install his computer circuit board
inside the FDS, a buffer is available (£8.75 +
B0p&pt which simply plugs

into the expansion pori AN D :’
and connects directly 'L A e
to the keyboard B *H.- " |

Microdrive inferface |
easily adapied

1o fit inside

the case

:
- R S S S S S

MICRO
SYSTEMS

AL Fuller

Micro Syslems

W ALV 1D

maintain the

fighest quality

in beoth research and
development. ensuring
oun products ane the very
sl W havd now banlt 4
Biand mew mail ordes
department 10 eNse Gl SETvIce

i also the very bist Dur stock

nclodes a full range of components
and kits that wall make The most of youl
specttum. all o products enjoy an
excellent reputation bor reliabality and
carry & wiorld wide one year Quaranie?

Fuller Micro Systems
The ZX Centre, 71 Dale Street,
Liverpool 2. Tel: 051-236 6109.
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OU ARE a forester, moving
around the forest, shooting-
down the dead trees. A robot is
chasing you and will kill you if he
catches you. Whenever you destroy a
tree several carnivorous trees will
spring up in its place and they will kill
you if you shoot them. Move yoursell
with I, J, K and M and direct your gun
with A, W, S and Z.
Robot Hunt was written for the
Spectrum by S Hirst of Hull, North
Humberside.

f
¥
’

1 HEXT 1
3 - 0% L0 TU 55
4 5@ FUR i=1 TU 21: BEEP .1.RMDX
o LET m®="gocgg” 30
16 L LET v=1@8: LET a=1 Y1 LET tv¥=RHD¥20+1' LET tx=RMD
L L k31 IF ATTR (tw.,tx)>%6 THEN GO
i1 LET scr=0' LET mo=0 TO 51
15 2 PRINT AT tu,txs IMK 4;"31":
17 LS HE=T 1
20 PRINT AT 8.0; “"cccece ROBUT 5% LET tets=0
HUKT - paeedr E0 LET h=INT ¢RHD¥2@)+1' LET 1
29 TO 26 BEEP .1.RMD% sIHT (RHL¥E1 ) IF ATTR Ch, 1){>56
30 THEN LU TU 20
31 LET tw=RND#20+1: LET tx=RND E1 LET hi=h' LET la=l: LET mo=
k31 IF ATTR (tw.tx)<)5E THEM GO a
TO 51 22 MRINT AT kel ":AT hisla3"
- PQl&T AT tuw,tax; TMK 471"

AT 2% 1SR AT
8,27 1
3 man conkro
180 L +{ THEEYS="k " "% =< 31
=¢ [NKEYS=" j" )% x>
1180 LET w=u+l JTHKEYS="m" JXC L2l J
~C INKEY$="1" ¥y

112 IF ATTR €w,.» =S58 THEMN LET h
=58 LET =x=a' LET web' LO TU %
38

11% IF ATTR (w.x ) »36 THEN LET
w=a' LCT w=b

120 PRINT AT w.x;"c"

123 IF =<a THEN PRINT AT b.a;"
"AT w.i "k BEEP .0%,23° PRINT
AT w.x:"a" BEEP .@5,10
125 IF X>a THEN PRINT AT b.as"
"AT w.xi'e” BEEP .0%.23 PRINT
AT w.x:"gd"+ BEEP .@8%.10
130 IF b{>w THEN PRINT AT b.a;"

"IART wux:"f"+ BEEP .03.23' PRIN
T AT »,x:"%8"' BEEP .0%.10
13% LET a=x' LET b=y

14Q LET a$=INKEYS' IF a®="w" OR
ati="3" OR a®="a" UR a®="z" THEN
GO TO 150G

142 L0 SUB 404

145 LO TO 108@

190 IF a®="2" THEN CU TO 22@
as="3" THEWN LU TO 290
as="w" THEWN CU TO 208
THEN CU TO 39@
ag="" GO TO 180
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apye § @i.-%' FOR 1~L TO 438 LET hoh+{h<{u3+INT ¢RMDEZ >=¢ FLASH 1."h": BEEP 2,-25 PRINT A
IF BTT ‘ 5 THEM PRINT AT hy >=INT (RND¥2): IF h>21 THEN L T hili FLASH @; INK @;" *
W, w1 "= FUR i=1 TO x ET h=hi 1612 LET man—man-1
RINT AT 1 "+ NEXT i° GO 433 IF h{l THEMN LET h=hi T AT @,0:"(%%k13p )";AT 0
T 160 435 IF ATTR <k, 13 »S€ THEN LET TU man+2) - e
T RAE™ATTR Cwaie=1) =1 Mat~58 AND man>@ THEM LE
3 UR w=1 TU i-1' PRINT AT w. 448 °LET 1=14{ 1<x+INT (RNDXZ )= ' LU TO SO0
o NEMT 15x)=INT C(RMD®2>: IF 1>31 THEN L manr0 THEN LO TO BG
26 Tt LET wimy ET =11 end of Game
TO * 445 IF ATTR <h. 1 3<>%6 THEN LET 1710 TU 20° FOR n=% TO
) BEEP ,01,-%' FOR 1=1 TO 91— 1=ls e +82.n' MEXT n' NEXT i
®' IF ATTR cu,u+13=5€ THEM PRINT 5@ IF h=s AND 1=x THEN CO TO 1 scrvhser THEN LET hacr=a
AT w.x+1,"-"" NEXT 1 FOR 1=1 T @60 z
O “1=x" PRINT AT w,x#i." HEST 4C0 RETURN FRINT AT 18.8; FLASH
1 GU TO 100 493 REM explosion 2 1,7 ¥k CAME UVER %"
290 LET b Cusxt1) S0a PRINT AT wl,x1) OVER 1;"Si8  BOME PRINT AT 0,21, "score=";scr
PRINT AT w, P BEEP ~2@+ PRINT OYER 14A AT 2,8; "high score=";hscr
Twl,x1;"¢9s" BEEP .1,30' PRIN BACA PRINT AT 21.2; PAPER &;"PRE
e ek 4 T GVER /01T 1.1, "Co2)" BEEP . B85 ANY KEY TO PLAY RGAIN®
1.4 PRINT OVER 1 AT wl.x1:"¢197 2870 bqu SE @
| FUR i=1 T =1 an EEP .1,4% PRINT AT wi,x1," EREO | TO %
2:&; Lffljj,_ag THEN PRINT 442" DEEF .1,15° PRINT AT wi,x 9050 REGTORE 96%0" FUR mel TO 10
{7 NEMT FOR i=1 TU ami’ " _BEEP .4,-1% 9028 READ P&
w=1' PRINT AT wot," " NERT 1 o007 7 hit=52 THCH LET scr=scr+ 9048 FOR n=@ TO 7
ci ! 9950 READ a+ POKE USR P®+n.a
_pd ~ATTR Cu=i,%) $REQ NEXT n: MEXT m' GO TO 1
3ir TO 1-1' PRINT AT w- 5" IF totzi13 gﬂTQ DATA "a".24.24,8.60.10,24,3
: e A » e
A LET y teaet LT sl R n=l TU 4 9280 DATA "L".24,24.08,24.44.8.8,
el S 2 S22 LET Lw=RNDE20+1° LET tx=RHND B
i e e ¥21 IF ATTR {te.tx)d=E8 THEN GO 209 TA "c".8.6.8,28.42.8,
s d_LL «Q01,-5%° FOR 1=1 TO 21- TO S22 3 e 9 DATA "c".8.9.8,29,42.0.20.2
W' IF ATTR (w+i.x=% THEN PRINT S04 PRINT AT tu.t THK 25mjv 1 BATA "a B4 A
AT wea, %" 1" NEMT 1+ FOR 11 T  \EWY n X ~e Pl e o ol o
o 2l=v TE-’*EQT AT w1, x HEXT Y30 IF hit=58 THEN PRINT AT u.x 9118 LATA “e",24,24,16,24,%2, 16,
i GO TO 1@ ) UVER 1,"C13p)"+ BEEP .2,-20: P 16.16
352 LET hit=ATTR (w+i.x) RINT OVER L.AT w.x:"Caly": BEEP 8120 CATA "7".9,08.0.20.48. 24,20,
353 FUR n=1 TO i=1' PRINT AT we «1.38° PRINT OVER 1,AT Wi (92 4
st NEXT m "' BEEP .1.4' PRINT OVER 1;AT . 9130 DATA "8",8.8.H.6a. 10, 12,20,
JOB LET wlmw+y: LET mies x;"C197V 0" BEEP .1.4%' PRIWNT AT 1€
368 0O TO S0 ¥ixi"Cad"  BEEP .1.15' PRINT AT 9148 DATA "h".24, 126, 153, 5%, 60,
399 REM Pacman Wi " BEEP .4.=1%' GO TO 1ai 12€,98,219
428 PRINT INK LiAT h.1:"h"iAT he B S108 DATA “2".16,84,41,170,93.17
1,110 INK @." *® 540 LU TO 90 0.90,24
422 BEEP .01.0 995 REM sobble @obble 91€6 LATA 4", 1C.40.84.56,684. 170
42% LET hiwh' LET lis=l 1888 PRINT AT hi. 11" ";AT h.lJ N UAST
LY A
OU ARE the ravenous toad-eat- slaughter, has erected a forcefield.

ing crocodile at rhe bottom of
the screen. Press ‘P’ to fire a
venom blast which will gulp down one
of those tasty toads passing overhead.
The Society for the Protection of
Toads, which objects to the wholesale

10

Firing while a toad is behind it will
result in all the frogs escaping, thus
ending the game.

Tasty Toads was written for the 1K
ZX-81 by Andrew Brewster of Roches-
ter, Kent.

TASTY
10ADS

]

1

i@
2@
3@
a3

EXF IELDRREXEHER AR "

48

AT 18.14;"
"Ci.

58
E@

PRINT AT M.16;"

e

Gosue

1)

S8
129
120
123
138
1358

Ban

168
irve

(R B ST ]

REM "T*
LET C=g
LET R=9
RAND
FOR A=1 TO 5
CLS
LET M=18
LET F=2%¢ INT
FOR B=@ TO 28
PRINT AT &.8;

i pr.gtuglf.f i
PEEXNRERNNF ORC
PRINT AT 19,15:"¢i. 964, »"
C9y ' I%aP 9t )" ;AT F.B
961, )" AT F+1.B,"Cat i-1gu
IF M<F THEN LET M=18
IF INKE'YS="P" OR M<18 THEN
IF B=1% AMD M=F THEMN GOTOD 1
IF INKEYSi="p"
128
PRINMT AT F.B,"
NEXT B
HMEXT A
PRINT AT
LET M=m-2
RETURN
FRIMT

OR M<18 THEN

M. 16" "

AT M.EB guld ";AT M+
PRUSE 50
HEXT A
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PENTALPHA

e,
e

ENTALPHA is a version of an

ancient Egyptian solitaire game

which L Gabb of Northfield, Bir-
mingham has converted for use on the
16K ZX-81. The aim is to enter the
nine counters on the 10 points of a
pentagram. A piece may be entered on
any unoccupied point and must then be
moved two points in a straight line to
another unoccupied point.

The intervening point may be occu-
pied or unoccupied. If no more moves
are possible before all the counters have
been placed, the game is lost. Moves
should be entered by pressing the letter
corresponding to the point where you
wish to enter your counter, followed by
the letter corresponding to the point to
which you wish to move it.

18 DIM PC1@ 2

28 LET J¥="ILEHEDJFRALIC”

38 CLS

198 PRINT AT 8.0; “*PentalPhax";
TRAEB 15:"a":TAB 14;", .";TAB 13"

120 PRINT TRB 6;"b. . .c. . .d.

. a®

130 PRINT TRAEB 9:". . P
148 PRINT TRE 1@;"f. « "
158 PRINT TRE 9.,". . . "
168 PRINT TARB 8.". whia

178 PRINT TRE V:". . 5

18@ PRINT TAB &,;%1,."iTRAB 23:".J
198 PRINT

288 PRINT TAE €i"move enter mov
& ta”

S@8 FUR M=1 TO 9

S90S FUR I=2 TOU LEN Ja=1

518 IF MOT <PCCODE JeI)>-37) OR
C(PCCODE J®C 1-12>=37) AND P CODE
JBC I+1 =37 23 THEN CUTO 59@

528 MEXT I

536 PRINT AT 12+M.8;"YOU CANMNUT
MUYE AND HAVE FAILED"

S48 COTO 218

&p0 LET ng=""

£168 LET Bs=""

&28 PRINT AT 12+M.,11:"

&30 PRINT AT 12+M.7:MTAB 13,"7T
€40 LET As=INKEY®

658 IF AS<"A" OR A%$>"J" THEN GO
TO =48

E€B PRINT AT 12+M,13.A%

E70 IF PCCULE A®-37) THEM GUTO
1681

€88 LUSUE 19588

685 LET A=y

EBE LET B=Y

€98 PRINT AT A.B:"0"

28 PRINT AT 12+M.28;"7"

738 LET E%=INKEY®

740 IF E®<{"R" OR B®>"J" THEMN GO
TL T30

758 PRINT AT 12+M.20,B9

768 IF P(CODE BS-37) THEW GUTO
1681

7r@2 FOR I=2 TOD 11

TEE IF AN=JSC 1> AND BS<>J8 [-1)
AMHD B$<{>J8C[+1)> THEN LOSUE 1000
768 MEMT I

795 LET PCCUDE Be-37 )=}

880 LUSUB 1980

#18 PRINT AT A.B,CHRS (LCUDE RS+
128 AT X.Y:"0"

B28 MEXT M

S9iE PRIMT AT 1.8;"»WELL DUNE<C™
91¢ PRINT AT 0:18;"Presa r to r
un";TAB 19, "ar & to stop"

928 LET AS=INKEYS

926G IF Ae="R" THEN RUN

943 IF As="5" THEN STOUP

9% GUTO 928
1880 LET FPCLUDE Ae-37 =@
1881 PRINT AT 12+M.11,"INVALLD M
OVE",;AT A.BiLHRS (LOUDE AS+126) A
ND E®< ™"
1602 FUR I=1 TOD S50
1883 NEXT 1
1818 LOTO S6%
1998 IF B%="" THEN LET Te=f®
1512 1IF B$<>"" THEM LET Te=Bg
1528 IF TeE="A" THEN LET X=Q
1%30 IF Te>"A" AND Te{"F" THEM L
ET X=3
15440 IF Te="F" UR Te="(" THEM LE
T X=%
155Q IF TH="H" THEN LET X=7
1260 IF T$="1" UR Te="J" THEM LE
T X=3
1576 IF T&="A" OR Te="H" THEN LE
T Y=13
15686 IF Te="B" UR Te="1" THEN LE

V=&
1592 IF Te="L" THEN LET ¥=12
1600 IF T#="D" THEN LET Y=i8
16180 IF Te="E" UR Te="_J" THEN LE
T Ye24
1620 I Tx="F" THEW LET Y=10
1638 IF T$="0" THEMN LET Y=28
1€403 RETURH
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ke

- JYour ultimate goal is to climb the tower
‘land find the Great Jewel of Light. On

“Jto your progress.

'|land wonderful creatures which appear
Jfrom the gloom and which must be
‘| destroyed. With luck you will climb the

. als Wizard.
] Enter “INFO” to obtain a complete}
vocabulary list, including the code

‘| which tells you how to leave the tower.

OUR QUEST begins as you find
yourself in the dark on the first
floor of a fifteen-level tower.

the way you must find keys, armour and
many other objects which are essential

Opposition is in the form of weird

tower, find the jewel and find the ring

You may even be helped by the Great

numbers of certain vital objects. Com-
mands should be entered when
“NEXT?" is displayed. To use an ob-
ject, enter its code number.

The program was written for the 16K

ZX-81 by Colin Hunniford of Berk-f: -

hamsted, Herts, and is the first adven-

ture game to be published in Sinclair
User. We hope that, as well as providing
enjoyment, it will also provide hints and

inspiration for those interested in writ-J°

ing adventure games.

—

1 PEM MMMMMMMMMAMMMMMMMMMMAMMR
MMMMIMMMM 146 charac ter<MMMMMMMMM
MMMEMMMMMMMMMFMMMMMEME MM MEMMMEEMMPE
MMMMMMMMMMMMEAAMEMMMMMRMEEMMEEEE
MMMMPMMEEMPAFPMEMAMMMMPMMMEN

2 LET AS="2ROC401 186021506207
ECS8Q772310F92RAC4R1 121001 5EDSE0
C42R1DERZEDER"

3 LET AS=A%+"21Z21@322359402A0C
481 1BEAZ215220E40 b

4 LET A®=AS+"Z2ABC400615C50620
237ECES@7710F923C1 18F2CS"

S LET AS=AN+"Z2ABC400£1SCH0E20
233668010FB23C1 18F4C"

& LET A®=FRe+"2ZARAC421 1PEQR193
PR2336341 120001 936R3233680233603
1120221936801 1 20001 936062 IEHE

7 LET AS=AN+"ZABC42112ERD193&
B611218219368BC30D94R2"
B LET C=1£%13
9 FAST
1@ FOR I=]1 TO LEW R® STEFP 2
11 LET C=C+}
12 POKE C, 16 CODE ASC ] =28 )+C
ODE AWC [+1)-28
14 MEMT 1
13 DIM A®C15.6.6>
16 SLOW
28 RAND
2% LET De=CHR® @
3@ DIM Ef14)
4@ LET E¢ 1 )=9959
5@ LET C=1£514
68 LET T=2
ge COTO 13e
S8 LET A=INT (RHND®E >+1
18@ LET B=INT ¢RMD¥E J+1
11@ IF AR{N.A.BX» »_HR® @ THEN G
OTO 98

120 RETURN
138 IF USR 16%B3<{>USR C THEM PR
INT "WELCOME TO ";TRAB USR C,"MU

RKY RDVENTURE 2 'PHOEMI® TOWER";T
AB USR C,TRB USR C:"¥Y0OU ARE RABOL
T TO ENTER THE TOMWER";TAB USR C
"IN WHICH YDU MUST FIND A KEY
TAB USR C)"R JEWEL.A TORCH AND M
ANY OTHER")TAB USR C;"THIMNGE TN
SURVIVE. " i TRB USFE C;"WOULD YDU
IKE INSTUCTIONST®

148 INPUT Bw

15@ PRINT " ";B®:TRE USE CITAREB
Usr C,

1@ IF BE="" THEM GOTO 130

170 IF B#C | y="yY" THEM GOSUBR 185

188 GOTD 220

185 PRINT "YOUR TRSK IS TD GET
THE GRERT",;TRB USRE C;"JEWEL FROM
THE PHOEMIX THAT";TAB ISP C;“LI
WES OM THE 1%TH FLOOR® ! r

"WHEM et | IS DISPLAYED i
ER";TAB USR C;"THE WORD OR MLUME
R YOU WANT TO ";TRAB USR C; "USE.Y
Oou WILL LEARM THE RULES OF*:TAB
ISR Cu'THE GAME AS Y PLAY. " TA
B USR C;"@cod luck"

190 PRINT TAB USR C,TAB LUSF
WORDS MH“E HELP, BASH. P I
AB USE C; "TAKE.DROP, INFI E.SH
EEZE.":TAB USR C)TRE USR Ci"1=ST
RENGH" , "2=TREASURE"

195 PRINT TAR LSRR ) "3=_JEWE]
LL BOOK":;TRAB USR C B
d iTAB USSR
LIGHT" : TRAE LIS
WATER" ; TAE I
SR Ci:"13=ARMOLIP" . "14=CLUB" ; TAE

SR C:TRE USE
186 PRINT "PRESS A KEY AMD WAIT
200 IF INKEYS="" THEM GOTD 200
218 FETLIEH
= BPEM e g 1 - "
28 FAST
248 FOP M=1 TN 1=
298 FOR I=2 TO

260 GNSUB 9@
278 LET A% M. A, B)>="m"

26 GOSUR =9
298 LET A%(M,A.B)»="G"
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54

a4@

e5e
BE@
BES
h
BS2

IF M=% THEN LET A%
* THEN LET A%

THEM LET R%®

THEN LET R

1% THEM LET A

=T
= THEM LET A

GOSUBE Sa
ET AS H.A, B ="8"
=

B y=CHRS

B C:TR
TH
DOOR™ 1 T
SHUT BE
8 FEM irnPut roubtine
c7G IF USR C=8 THEH GO
&7 IF E<1 > THEM
AFF FFFLTIMG TIFED" : TRE
580 PRINT "HEXT 7T
saf THPUT B=
TERE FFRINMT PE:TRAR c.F N
785 IF BE=" THEM COTO
71@ IF B 1)="M" THEHN
720 IF B9¢1)="H" THEM
72% IF B®C1)="U" THEM
73@ IF BeC1)="B" THEM
734 LET BE=BS+" "
73S IF es{ TO 2>="DO"
1278
740 IF BNC10="T" THEN
75@ IF Bw( TO Z="DR"
2095
7=% IF Be="SAVE " THEM
2
7E0 IF B 1 ="I" THEM
778 IF B¢ TD 2 ="SH"
282
7@ FOR I=1 TD 14
792 IF STRS® I+CHRS B@=B
TO 83@
EB08 MEXT I
Bi@ GOSUB 190
828 GOTO &78
g3 IF E{VAL BE>>@ THE

L Bs¥100+3000

M=2 THEMW LET A%

CMN AL B YT
H.A B =
R.BY=

& THEN LET ASCN.A.B)=C

¢H,R.BI=C

‘M, [, B =C

THEM LET A%{H,A,B>=C

F N=1@ THEM LET RSCN.A.B)=

® LA B o=

13 THEM LET AS{MN.A.B>=

s M, RA.B =

M, Q. B =
=

(= W= - T

0Ll ENTER

AR SR

HT MO

O 450
&20

GOTD 915

GCOTO 1840
GOTO 12209
GOTO 1498

THEM GOTO

GOTO 445

GOTO 2100
THEW GOTO

% THEM GO .

N GOTO YA

PRINT "SORRY.,CANNOT DO THAT

GOTD &78
IF T2 THEM GOTO 1
PRINT "¥0OU HAVE JU

LET EC10=EC]o=1

155
IST SHEEZE
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ana
210
ai |

938

935

=S40
5a
i

G5R
a7a

IF RND>.€ THEN GOTO 1620
COTO 570

FEM maoue==

IF T>3 THEW GOTO {155

RINT "WHICH WAY? CN.E.W.S3

INPUT B%

PRINT BW

IF Be="" THEMN GOTA 4600
LET A=A+ B%c 1= ¢ B 1

FOR I=3 TO 14

LET E¢13=E¢ 1 ¥=EC 1

NE¥T 1

LET B=R+BEC 1 3="F" "= BE 1

TE E v i THEM COT 1 446
IF Fal Tl P B ne B
0T 1110

{ARS LET De=Aedl . A=

1818 IF DE—-"w" THEH GOTO 1118
(@a2e IF Yi=A AMND Y2=B THEW GCOT
1200

a3 LET | =H

1a40 LET Y2=E

ifSa IF DE=CHRS 18 THEN GOTO 181
1

iasda IF r"r.—rl-Fq-' 1= THEW OTD 11

1%

1@86= IF DS=CHRS 17 THEM GOTO 176

@

1878 GOSUB 3220

1998 IF De=CHR® 3 OR DE=CHRE 1S
THEM LET T=1

11@8 GOTO &7a

1118 IF USR C+USP 16S83<{:ISPR C T

HEM PRINT "BOMK.YOU HAVE HIT A W

ALL"iTRB USR C

1111 LET A=Yl

1112 LET B=YZ

1128 GOTO 215

112% REM monsters

113@ LET M=IHT ¢<PHD¥T »3+1

1148 PRINT TAP USR C,"HERE 15 A"
" LNLF M EAGLE TRICORD MLUSHM

AN TROG HUMPIC GROG e TO
¥+7 3 TAB USE C

115@ GOTO 1898

1155 PRINT "WHAT ABOUT THE MONST
ERT"

1198 GOTO S70

1280 PRINT TABR USRE C:"PARDON?" T
ae lIsE

1218 GOTO 9iS

1215 REM =tairs

1228 IF T>0 THEN GOTO 1159

=

1768
1278

IF AMCL A, B¢ S"S" THEW GOTI

IF EfS31 THEN GOTO 1358
IF L=15 THEM GOTO 4430
ET L=L+1

FTHT "Wl Wi §ld=

GOTO AES
IF T THEN CGOTO 1155
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1275 IF ASCL . A. B S¥S" THEM GOTO
13308

1288 IF ECS» 1
1290 LET L=l -1
1308 PRIWT "¥0l HAVE GONE DOWN T

HE STEPS"

131@ IF L=@8 THEMN GOTO 1376

1320 COTO 665

13368 PRINT "MO STARAIRS
1348 GOTO 670

1358 PRINT "¥OL NEED R KEY"

136@ GOTD &72

1365 REM sacasped

1378 PRINT TAB USR CiTRB USR C; "

WELDOME" TAB USR C;¢"YDU GOT THE
JEWEL AMD " AND E<3>@) TREB USR
Ci"E"IE(2);:" WORTH OF TRERSLRE

AND YOU":TAB USR C:"GOT AMAY MIT

H ";EC1M" Spat

138@ PRINT TAB ISR C:TAB USR c;"

WOULD YOU LIKE AMOTHER GAME? "

THEN' GOTD 1358

HERE"

1358 INPUT Bm

1428 PRINT B®:TAB USR C;

1412 TF B®="" THEW GOTD 1389
1420 IF B9 1)="¥" THEM RLIM

1425 CLS

1438 RAND USF 1&681

1435 FEM oi=n

t+4@® PRINT TRE USP . "WHAT A PIT

¥.¥0U HAVE DIED":TAB USR C;¢ "BUT
¥OU STILL GOT THE JEWEL AND " A

MD E<3)>8):TAB USR C;"YDU GOT £¢

(EC23:" WORTH OF TRERSLURE"

14%@ FOR I=@ TO S

146@2 IF USR 163563 THEM HEMT I

1485 GOTO 1380

1486 REM fight

1492 IF T<1 THEN GOTO 470@

1495 LET MS=INT (RND%2008 )

1502 LET M=INT ¢RNDXMS)

1583 IF EC133»@ THEW LET MsM=INT
(RNDX122 )

1510 LET Y=INT ¢(RMDXEC 1))

1515 IF E(9>8 THEN LET Yey+INT

(RND¥EC1 )2

1520 LET MwINT ¢ RMND¥S YXE+1

1538 PRINT TRAB USR C,"OUCH KICK
KNOCK BRTTERBASH PUNCH "¢¥ TO
M+52

1548 LET EC1)=EC ] )=M

155@ IF E{1>{1 THEN GOTO 1442

1962 LET MS=MS-Y

i57@ IF MS<1 THEM GOTO 1590

1568@ GOTO 158

159@ PRINT TRB USR C)"YOU KNOCKE

D THAT MOMSTER A MILE"

1689 LET T=2

1605 IF AMCL,.A,B)=CHR® 15 THEN L

ET AR{L.A,B)»=CHR® @

1610 GOTO &7@

1620 PRINT TRB USR C.i" AMD DRAKN
ATTENTION TO YOURSELFE"

1629 LET Twl

1638 GOTO 113@

1640 REM take

16608 IF T>2 THEM GOTO 115%

1678 LET DE=R@{L .A.B>

1673 IF D¥=CHR® 15 OR De="m" OF

DE=CHRS® @ OR D#="S" OR D¥=CHRS® 1

7 OR De=CHR® 18 THEN GOTO 1748

1676 PRINT "aK"

1680 IF De="G" THEM GOTO 1720
1690 LET ECCODE D®=E(CODE DS )+1
1788 LET A®(L,R,BI)=CHRS @

i71@ GOTOD &v@

1720 LET EC2=EC23+INT {RMD¥1DDRH
?
1730
1748
"

GOTO 1788
PRINT "NOTHING HERE TO TAKE

1738 GOTO 670

1768 PRINT TRE USR C;"YOLU HAVE F

ALLEN INTO MUSH" _

177@ LET EC1=EC1)-INT (RNDX100)
178@ IF E<13<1 THEN GOTO 1448
1798 PRINT TAB USR C;"BUT YOU AR

E ALL RIGHT"

ig@@ GOTO &7@

181@ PRINT "HERE IS R WIZARD AND
HE GIVES",TRAE USR C.:"¥OU AN 0B.)
ET RMD HE SAYS:"

1828 LET ARCL,.A, B =CHP® < INT < PH
Dkl 2+4)

1825 LET DS=A®L.A.B>

1838 IF D¥=CHRS 12 THEM GOTO 182
a
1835
1838
1848
1958
19668
1578
1988
1998
2000
2eo4

GOTO 187e

REM h=1p

IF RND>.7 THEM GOTO 1998
PRINT "SORRY.NO HELFP HERE"
LET E<{1)=Ef1 =18

IF E<131 THEM GOTO 1448
GOTO &7

GOTO 1828

GOsSUB 195

REM draop

2005 IF T>@ THEN GOTO 144@

2018 PRINT “"WHICH NUMBER WILL YD
U DROPT ",

2828 INPUT Bs

202% PRINT BB, TAB USSR C)

20830 FOR I=3 TO 14

2040 IF STRE I=BE# THEM GOTO 2080
2058 NEMT 1

2060 COSUB 19%

287@ GOTO 2e1e

2088 IF E(VYAL BSX<1 THEW GOTO 4=

LET ECVAL B =Ec VAL BSY=1
GOTD &78

REM info

FRINT TRB USR C;"¥OU HAVE £

) I

"JEC2);" OF TREASURE":TAB USR C,

" AND ",EC13:" SPW AND YOU ARE O
N"iTRB USR C;"LEVEL ";L

211@ GOTO 81@
2120 SAVE "PHOENIx"

2138 RUM

310@ PRINT "YOU HAVE "EC1);" SP
‘II

311@ GOTO 67@

3288 PRINT "YOU HAVE £":E<23:" 0O
F GOLD"

3218 GOTO S78

3215 REM obiects

322@ PRINT TRB USR C;"HERE IS A"
ITRAB USR CL,<"PIT OF MUSH" AND D%
=CHR® 17);:¢"WISE WIZARD" AND D=
3220 PRINT TRAB USR C,"HERE 1% A"
ITRB USE CC"PIT OF MUSH" AND D%
=CHRS 1724 "WISE WIZARD" AND D=
CHR® 18);C("SOLID WALL" AND D%="m
"2C"SILVER SWORD" AND DS=CHRE &
CUGOLD RING" AMD DS=CHRS 75"
TORCH" AND De=CHRS$ 8¢ "POSH SHI
ELD" AMD D®=CHR® 93;¢"BLUCKET OF

WATER" AND D&=CHR® 107 "SILVER

WAMD® AMD DE=CHRE 113;¢"SUIT OF

HEAYY ARMOUR" AND D#=CHRS® 133ic"
WOODEN CLUB" AMD DS=CHRS 143:0°%
TRIR CASE" AHD De¥~"S"%:7 "GRAND P
HOEMIX GUARDIMG A JEWEL" AMD D=

CHR® 3);¢"NASTY LOOKING MONSTER®
AN DS$=CHRS 153;:¢ "HOARD OF TPEA
SUPE" AND De="G"3:¢ “BOOK OF SPEL

LS"™ AMD De=CHRS 44" LOAD OF MO
THING" AND DE=rHPs BYiC "GOLDEN W
EY" AND DS$=CHRS %) TAR USR
3230 RETURM

3248 PEM 1iahkt

3380 PRIMT TAB USR C;"THE JELE
LIGHTS UP":TAR ISR

3385 PRINT TAR LISP r "MOPTH" : TRE
use r

332 LET D®~A%/ L. A-c A1 .

TS GOSUBR 3220

J32A PRPTNT TAR LISR © "SOUTH" : TRE
IsR r

I ANFT Do=A%r ) A+ A6 B

I GOC R 12N

AN PPTHT TAR USSP C "FAST" TAR

se C

3348 LET De=A%‘L . A . B+’ B<EY S

3345 GOSUE 3220

A5 PRINT TAE LUSP r "WEST"  TRR

1Hep

3355 LET De=ARCL,.A.B~CB>1 5%

3368 GOSUB 3220

3365 GOSUBR 198

3378 GOTO £78

3480 IF T>@ THEM GOTD 115%

3485 PRINT TRB USR C:"THE SPELL
BOOK MAKES SOMETHING":TAB USR C.
" FOR YOu"

3418 LET EC1=E<1 )=~INT (RMD¥EC {3

: |

3420 COTO 1828

3%e8 GOTO S1ee

3668 IF T41 THEN GOTO 479Q

361@ PRINT TRB USR C,"YOUR SLORD
KILLED THE MONSTER"

3620 COTO 1682

3788 PRINT TRB USR C,"TO GET OUT
OF THE TOWER.,YOU MUST",TAB USR
C)"GD DOWN THE STEPS OM THE BOTT

OM",; TAB USR C."FLDOR"

37ie GOTO £79

388@ PRINT TRAB USR C)"¥0OU SWITCH
ON THE LIGHT AMD SEE:"

381 GOTO 33@9

3588 GOTO Siee

4000 IF ANCL.A,B)=CHRE 3 AND T2
THEN GOTOD 4229

4212 COTD S10Q

4028 PRINT TRE USR C)"WATER HRAS
PUT OUT THE PHOEWIM"

4830 COTO 1608

4108 PRINT TAB USR C,"WITH A WAV

E OF YDUR WAND.YOU RARE"TAB USR
Ci"ON THE MEXT LEVEL"

4112 IF L<1S THEN LET L=L+1

4128 GOTOD 15@e

4302 COTO Sie@

4408 IF T<1 THEN GOTO 47@@

44@3 PRINT TAB USR C;"YOU SURE B
ASHED THAT MOMSTER"

4412 COTO 1500

4430 PRINT "THESE STEPS DO NOT G

o ue"

4449 GOTD £7@

444% REM Place asve

44350 IF USR 16%83<>USR C THEN PR
INT “START TAPE RECORDER AND PRE

SS";TRE USR C."NELLINE WHEN RERD

Y¥.")TAB USR C:TRE USR C:"rem loa

d Ixx|";TRAB USF C;

4460 THPUT Bm

4470 SAVE "Mx"

4480 GOTO &7@

4500 PRINT "NOTHING TO DROP"

4318 COTO 579

4520 PRINT TRE USR Ci

4618 GCOTOD S28

4708 PRINT "MOTHING HERE TOD BASH

4718
4200

GOTO 670

REM zecroll of f last werds
4980 PRINT TRAB USP C;

5082 IF PEEK ¢PEEK 16396+PEEK 16
IITA2TE+1 )4 >128 THEN GOTO 4999
5918 GOTD &7

S518@ PRINT "YES.YOU HAVE IT"
5118 GOTD &7@

T
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Our resident expert, Andrew Hewson, has
again been busy answering queries. In this
section he has collected all his advice on
particular subjects to give you the best help
in making the ownership of a Sinclair
machine more fulfilling.
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PEEK, POKE
are explained

VERY MONTH a selection of
queries from readers on the

difficulties they experience are
answered in Stnclatr User. Here is a
selection of those which offer advice
which will be of universal interest.

David Anthes of Bridgport writes:
My ZX-81 has a bug. When I POKE
57 into various addresses as per
page 163 of the manual, I get weird
effects. Sometimes the machine
crashes but Sinclair claims there is
nothing wrong with it.

When you enter PRINT PEEK ad-
dress, your computer PRINTSs a posi-
tive integer number between 0 and 255
inclusive. That is the number which
your machine holds in the byte at loca-
tion “address”. The value of “‘address’
must be a positive integer between 0
and 32767 on the 16K ZX-81 or Spec-
trum.

POKE is the complementary com-
mand to PEEK. It puts a number into a
location. The form of the command is:

POKE address, number

Where address is a positive integer in
the range 0 to 32767 — 16K machines
— and number 1s a positive integer in

@ Please address problems and guertes to Andrew
Hewson, Helpline, Graham Close, Blewbury,
Oxfordshire.

the range 0 to 255 it is a dangerous
command because POKEing the wrong
location can cause the machine to crash
for any one of a hundred reasons.
PEEKing is a means of looking at what
your computer is doing, whereas PO-
KEing is a way of putting a spanner in
the works; if you put the spanner in the
wrong place or the wrong spanner in

_—

the right place you can cause havoc.
John Hawes of Glamorgan wants to

PEEK the ZX-81 display file. He asks:

Is it possible to discover whether a

given character is at a given posi-

tion in the display of the 16K ZX-

817
There are two golden rules to remem-

ber when manipulating the ZX-81 dis-

play. They are:

The ZX-81 display file must always
contain at least 25 bytes filled with the
NEWLINE character, decimal 118,

The 1K ZX-81 display file contains
only the characters which have been
PRINTed or PLOTted, plus sufficient
spaces to fill any gap between the lefi-
hand side of the screen and the charac-
ter in question. The 16K ZX-81 display
file contains 25 lines of 32 characters
unless SCROLL has been used since
the last CLS. The following routine
PRINTSs the character ar row R, col-
umn C of the 16K ZX-81 display file:
10 FOR I=010 5
20 PRINT “ABCDEFGHIJKLM

NOPQRSTUVWXYZ";

30 NEXT I

100 LET D=PEEK 16396+ 256*
PEEK 16397

110 INPUT R

120 INPUT C

130 PRINT AT 21,0; CHR$ PEEK
(D+33*R+C)

Peter Bankes of Debenham asks: Is it
possible to poke the Spectrum to
get caps lock?

The caps lock condition is stored in
bit 4 of FLAGS2 ar address 23658 in
the system variables area. When bit 4 is
set, all entries will appear in capitals.
Hence a program can determine
whether caps lock is set by checking the
status of that bit and altering it if
required.

The condition of bit 4 may be
checked from Basic in a somewhat cum-
bersome fashion as illustrated by:

10 IF INT(PEEK 23658/8)=2*INT
(INT(PEEK 23658/8)/2) THEN
PRINT “CAPS LOCK NOT SET":
GOTO 30

20 PRINT *“CAPS LOCK SET”

30 STOP
To set bit 4 from Basic and hence

turn on the caps lock enter

POKE 23658, PEEK 23658+ 8

To turn if off again, enter
POKE 23658, PEEK 23658-8

Alternatively you may wish to use the
ROM routine which “toggles’ the caps
lock. The routine is located at address
4317 (10DD hexadecimal) and succes-
sive calls of the form

RAND USR 4317
turn the caps lock on and off.

106

SINCLAIR USER Annual 1984




1984

1

Machine
speak

'ANY PEOPLE have had
problems with machine code.
John Stevens of Hammer-

smith, London writes: I am trying to
learn how to write machine code
programs but I am finding it diffi-
cult to understand the meaning of
some of the words which are used.
Can you explain as fully as possible
what is the difference between a bit
and a byte, and between a register
and a variable?

A bit is the fundamental building
block of computer memory and can
exist in only one of two states. The two
states can be thought of as representing
ON or OFF; TRUE or FALSE; YES or
NQ; UP or DOWN; MALE or FE-
MALE or any other pair of logically
opposite conditions. The mechanism by
which a computer memory works is not
really important to us but in the Sinclair
computers the state of a bit is memor-
ised by setting a microscopic solid state
switch either ON or OFF as appropri-
ate.

The usual notation is to think of one
state as the ZERO state and the other as
the ONE state. A bit is considered 1o be
set when it is in the state representing
ONE and to be re-set otherwise. That
notation allows us to speak of a given
pattern of bits in terms of its binary
equivalent and by converting the binary
number to a decimal each bit pattern
can be given arn exceptional positive
integer number.

For example, consider eight bits of
which the right-most four are set and
the left-most four are re-set as illustrat-
ed in table one. The binary pattern of
the eight bits can be converted to a
decimal if it is remembered that, in a
binary number, the right-most column
is the units column; the next column to
the left again is the fours column and so
on, doubling at each move to the lefi.
The decimal equivalent of 00001111 is
therefore:

0*128+0*64+0*32+0*16+

1*8+1*4+1*2+1*1=15
Obviously it is inconvenient to refer to
bits as the right-most or the third from
the right and so the convention is adopt-
ed of numbering the bits from the right,
starting at zero as shown in table one.

When that convention is used the num-
ber of each bit is also the power to
which 2 must be raised to give the value
of the column. That is:

2 bit number =cglumn value

Bit 3, for example, is in the eights
column because 2'=8,

I chose to consider a group of eight
bits together because of the Z-80A mi-
croprocessor at the heart of the Sinclair
computers is designed to operate on
eights bits at a time. The term ‘operate’
covers all the types of task which the Z-
80A can perform directly, such as addi-
tion, subtraction, rotation, logical

g . ey
W OO WY

AND, and the like. Thus although a bit
is the fundamental unit of computer
memory, bits are usually manipulated
together in groups of eight, so a group
of eight bits is called a byte — pro-
nounced bite.

There are 256 ways of arranging the
contents of a group of eight bits. The
first is 00000000, the second is
00000001, the third is 00000010. Thus
each of the bytes in RAM can be used to
hold a single positive whole number
lying between 0 and 255 inclusive by
setting or re-setting the eight bits in the
byte according to the binary equivalent
of the number,

The Z-80A does not alter the con-
tents of memory directly when it is

executing a program; rather it copies
the contents of a location in memory
into one of several special locations in
the microprocessor called a register and
then operates on the contents of the
register. The Z-80A is a powerful mi-
croprocessor because it has many regis-
ters and so it can hold several numbers
at once, thereby reducing the need to
make time-consuming transfers between
the processor and memory.

Most of the registers have one or
more special features. The most import-
ant one is the ‘a’ register or accumula-
tor, so-called because the results of most
arithmetic or logical instructions are
accumulated in the ‘a’ register. Some
instructions use a second register as a
second source of data together with the
‘a’ register.

For example the instruction:

add a,b
means add the contents of the ‘a’ regis-
ter to the contents of the ‘b’ register and
leave the result in ‘a’.

Thus a register is a dedicated location
in the microprocessor which has
specific attributes and functions. A vari-
able is a location or group of locations in
RAM which are used by a particular
program. If the program is written in
Basic or another high-level language,
the variable is given a name and all
references to the variable are made
using the name.

The next question, from Alan Ber-
mingham of London, follows from the
previous one. He asks:

What do the following programs
do — an assembler, a disas-
sembler, an interpreter, a compil-
er?

A machine code routine consists of a
sequence of instructions which the Z-
80A understands directly with no need
for prior interpretation. The simpler

Switch Off o Off
serting

State Re-set Re-set Re-set
Binary 0 0 0
pattern

Bit 7 6 5
number

ai g On On On On
Re-sct Set Set Seit Set
0 1 1 1 1
4 3 2 1 [}

Table 1. Three ways of representing a group of eight bits of which the four lefi-most are re-set
and the four right-most are set. The bit number is shown on the bottom line.

10 FOR 1=23286 TO 23325
20 INPUT Z3%

30 IF Z$="5" THEN STOP
40 PRINT Z§;" "

80 NEXTI

buffer.

50 LET Z$(1)=CHRS${CODE Z$(1)—7*(CODE Z$(1) 57))
60 LET Z${2)=CHRS(CODE Z8(2)—7*(CODE Z$(2) 57))
70 POKE 1,16*CODE Z3(1)+ CODE Z$(2)—816

Table 3. A Spectrum program to load 30 two-character hexadecimal codes into the printer
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instructions are held in one byte of
memory but the more complicated
Instructions ¢an occupy as many as four
bytes.

Generally, the instructions are ex-
ecuted in the order in which they are
encountered, although there are excep-
tions. The Z-80A keeps a note of from
where the next instruction is to come by
means of a special register pair called
the program counter. Thus if the loca-
tion pointed to by the program counter
contains the number 128 in decimal —
80 in hexadecimal — the Z-80A will add
the contents of the *a’ register to the
contents of the ‘b’ register and leave the
result in the accumulator, because 128
is the decimal machine code instruction
for

add a,b
The decimal or hexadecimal codes

‘A disassembler is of
use when analysing
code written by
somebody else’

for all the 600 or so instructions in the
Z-80A instruction set are difficult to
remember and so for that and other
reasons machine code programs are
almost always written using an assem-
bler program. An assembler converts
instructions like add a,b to the correct
code. It also allows the programmer to
name variables, add comments and give
labels to various points in the program
and to call subroutines using the labels.
A good assembler will have other facili-
ties as well, all aimed at making the

programmer’s job as straightforward as
possible.

A disassembler performs the opposite
function to an assembler; it converts a
sequence of numbers into a sequence of
mnemonics which are easier to under-
stand than the original code. A list of
the more important mnemonics is given
in the Sinclair manuals in Appendix A.
A disassembler is of use when analysing
code written by somebody else to dis-
cover how it works.

The output from an assembler is a
program which the microprocessor can
understand directly because it consists
of machine code instructions. In con-
trast, @ program written using an inter-
preter, such as Sinclair Basic, is held in
RAM in more or less the form in which
it was entered by the programmer,

Interpreters are high-level languages
which bear little or no relationship to
the instruction set of the processor on
which they are run. Every time the
program is executed, however, each line
must be analysed by the processor be-
fore the required action can be taken.
The principal disadvantage of the sys-
tem is that the programs can be slow to
execute, because the processor spends
most of its time determining what each
program line means.

A compiler circumvents the problem
by analysing each program line once
only and then storing a sequence of
machine code instructions which are
equivalent to the original program.
Thus the speed of a machine code
program is obtained without losing the
convenience of a high-level language.
The machine code produced by a com-
piler can be somewhat tortuous and
inflexible and so when efficiency is
essential an assembler is used instead.

Hex code Assembler code
2A 65 5C LD HL.{Z]&'E]-}
44 LD B,H

41 LD C.L

3E Q0 LD AO

77 LD (HL),A
7E LD A(HL)
FE OO CPO

co RET NZ

3E FF LD A,255
77 LD (HL)A
7E LD A(HL)
FE FF CP 255

co RET NZ

A7 AND A

23 INC HL
ED 72 SBC HL,5P
Cs RET Z

A7 AND A

ED 7A ADC HL,SP
03 INC BC

18 E7 JR — 25

Comment

Set HL to address of spare space
Copy HL

to BC

Set Aw O

Copy A to memory

Copy memory back to A
Compare result

Return if error

Set A to 255

Copy A to memory

Copy memory back to A
Compare result

Return if error

Clear carry flag

Increment HL.

Subtract stack pointer from HL
Rerurn if finished

Clear carry flag

Add stack pointer to HL
Increment BC

Repeat for next memory location

Table 2. A Spectrum machine code program to test each memory location between the
beginning of the spare space—marked by the STKEND system variable—and the bottom of

the stack.

Memory
growth

ICHOLAS KENNEDY of Bel-
Nfast, Geoffrey Hulme of Stoke,
and Gareth Rieley of Notting-
ham, are interested in adding RAM to
their ZX-81s or Spectrums. They ask
questions like: What are the advan-
tages and problems of using a 64K
RAM on the ZX-817 Can 16K Spec-
trum programs be loaded into the
48K machine? Can 16K ZX-81
RAMSs be used on the Spectrum?
Why is there a difference in price
between add-on RAMs for the Mod-
el One and Model Two Spectrums?
In the face of such a barrage I con-
tacted Stephen Adams, who specialises
in dismantling Sinclair computers for .
fun, for the latest information. Most
people know that 64K of total memory
— i.e., ROM and RAM — is the most
which can be used with the Z-80 micro-
processor without special paging facili-
ties. In the ZX-81 the bottom 8K of
memory is reserved for the ROM — the
set of machine code instructions which
give the machine its character. In the
unexpanded machine the next 8K is
absent and then there is 1K of RAM ar
addresses 16K to 17K.

When a 16K RAM pack is added it
displaces the 1K of RAM to occupy
addresses 16K to 32K. The implication
of that design is that Sinclair intended
originally to release a new ROM with
enhanced facilities to occupy addresses
01 l6K.

In fact, it has never done so but other
manufacturers have stepped in to fill
the gap with graphics units and assem-
blers; 16K and 32K memories are also
available which occupy addresses 16K
to 32K and 16K to 48K respectively.

In either case, all the extra memory is
available directly to the Basic system;
64K RAMs are available of which 48K
lies between addresses 16K and 64K
and is available for normal use. Another
8K replaces the “missing”” 8K of ROM
but that part of memory can be
PEEKed and POKEd only from Basic.
The final 8K is present but unused,
which means presumably that the man-
ufacturer also has some future appli-
cation in mind.

The memory situation for the Spec-
trum is equally complicated but for
rather different reasons. In this machine
the ROM occupies 0 to 16K and the

Continiied on page 110
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BOOK A TEST FIGHT TODAY!
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You'll have a REAL fight on your hands when you tackle our new games.

They're all-action games designed to push your
senses to new limits, Take “Brain Damage™;
trapped in your computer's micro-circuits you'll
need all your resources to defeat the CPU's elactron
panzers ... and if they don’t get you, the Rogue
Programs will,

When you get your breath back you'll be running
for your life again in “Exterminator”. Transported
into the future you'll find that earth is a very
different place. Robots rule the world and the
human race is almost extinct, there's only one
family left. ¥You have to save them . . . but hurry you
don’t have much time.

All games run on any ZX-SPECTRUM and cost £6.95, write today for full details of our complete range of software.
Selected titles are available at W.H. SMITHS, BOOTS, JOHN MENZIES, and at all good computer stores.

Sitting in defense command, your hands poised at
the controls, you scan the sky for activity knowing
that it will shortly erupt. “"Armageddon’ is about to
begin ... only YOU can save the last six cities.

I you're still in control of your senses you can try
your hand at rescuing the miners trapped on Titan
... easy you think! Ride your ship through the mini-
meteor storm and pick up the men, But you didn’t
reckon on the cofporation spaceships making this
“Mission Impossible”,

Book your test fiight today. Buy any of
Silversoft’'s new games and find out if you're really
in control.




Continued from page 108

standard 16K RAM occupies the re-
maining area up to 32K. The easiest
way to add more memory is to return
the machine to Sinclair with a suitable
cheque and it will do the job, but that
means doing without your machine for
a rnme,

Add-on memory is available from
other manufacturers but Sinclair has re-
designed the circuit board completely
since its original launch and so it is
necessary to determine whether your
machine is an early version — model
one — or a re-designed version — model
two.

Most model one machines have grey
keys, whereas model two has light blue
keys. To be certain which model you
have you should look into the machine
through the slot in the rear where the
edge connector is situated.

If you have a 16K model one you will
see a vacant 16-pin socket on the printed
circuit board lying to the left of the slot
and about two centimetres from the rear
of the machine.

If your machine is a 48K model one
the 16-pin socket will not be vacant but
will act as the connector between the
main printed circuit board and a subsid-
lary board on which the extra memory
and decoding chips are mounted.

In that case you will also see seven
circular capacitors, each rather smaller
than a halfpenny piece, mounted on the
subsidiary board in a line facing the rear
of the machine.

The 16-pin socket is not present on
the model two because there is space
available on the re-designed main print-
ed circuit board for the extra memory
and decoding chips. Instead, the very
large Z-80 microprocessor chip is

clearly visible through the slot, lying
approximately below the 9 key on the
keyboard.

The reason for the price difference

for add-on memory between model one
and model two machines is apparent.
To extend a model one the necessary
chips must be mounted on a suitable
board to be located above the main
board. To extend a model two the
necessary chips need only to be inserted
in the sockets already provided on the
main board.

It is not possible to plug a ZX-81
RAM pack directly into a Spectrum,
although at least one company now
markets a small adaptor to allow you to
do so, thus giving 32K of RAM with a
16K ZX-81 RAM pack or 48K of RAM
with a 64K ZX-81 RAM pack.

Programs written for a 16K or 32K
Spectrum should work without modifi-
cation on the 48K machine and it is safe
to assume that all 16K programs avail-
able commercially will run on the larger
machines. Of course, the converse is not
true; it 15 most unlikely that a program
written for 48K would function on a
smaller machine.

Henry Evanson of Bromborough
writes: I wish to use the 48K soft-
ware packs but the first I purchased
will not load. How can I check that I
have received a 48K Spectrum and
not a 16K machine by mistake?

The answer is to check the high byte
of the P-RAMT pointer at address
23733 by entering:

PRINT INT (PEEK 23733/4)-15; “K”

The machine sets the contents of
23733 to 255 — or 127 on the 16K
Spectrum — when it is plugged-in and
the line above performs a simple calcu-
lation and PRINTs 16K or 48K as
appropriate,

At any particular time a user may run
out of memory. Michael Fawcett has a
problem with his ZX-81 in that regard.
He writes: When I get near to the
end of entering a particular pro-
gram the cursor disappears and
whenever a key is pressed sub-

sequently, a letter
What is wrong?

Many ZX-81 users will recognise in
Fawcett's remarks that he 1s running
out of memory. The only guaranteed
solution is to buy an add-on RAM pack,
although a certain amount of space can
be saved by deleting REM statements
and shortening PRINT statements.
The Spectrum, incidentally, emits a
low-pitched buzz when memory is
short.

A check on the amount of memory
left can be made at any time by entering
the following REM art line 1:

1 REM RESERVE SOME SPACE
and POKEing the following numbers:
33, 0, 0, 57, 237, 91, 28, 64,

167, 237, 82, 68, 77, 201
into locations 16514, 16515 ... 16527

{on the ZX-81).

The equivalent locations on the Spec-
trum are 23760, 23761 ..... 23773 and
the numbers to be POKEd are the same
except that 101, 92, should be sub-
stituted for 28, 64.

In each case a short machine code
routine is loaded into the space reserved
in the REM statement and then the
amount of memory left can be PRINTed
by entering:

PRINT USR 16514 — 24; “BYTES"”
or in the case of the Spectrum:
PRINT USR 23760 — 24; “BYTES”

Robert King of London asks: I have
a program which works well on my
friend’s Spectrum but always
crashes on mine. I suspect a fault in
the RAM. Have you a program
which checks each RAM location in
turn?

Checking RAM involves setting ev-
ery bit of every byte, checking that it
remains set, and then re-setting every
bit and checking that it then remains re-
set. Setting every bit in a byte is equiv-
alent to POKEing 255 into that byte.
Similarly, re-setting every bit is equiv-
alent to POKEing in 0.

Obviously it is not possible to POKE.
numbers into every memory location
while the machine is running, because
the computer will crash, but a partial
check can be made by testing every
location in the spare area of memory.

The program in table two runs such a
check. It can be loaded using an assem-
bler or using the simple hexadecimal
loader listed in table three.

The program checks every location
up to the bottom of the stack and
returns the address at which it stops—
about 32575 in the 16K machines and
65343 in the 48K machine when they
are working correctly.

disappears.
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Storing data in
string arrays

NDERSTANDING data stor-
I I age and arrays is something
which puzzles many readers.

Norman Disley of Cheshire has a
collection of about 50 music casseties
which he wishes to catalogue on a Spec-
trum. He writes: Each tune would
require six or more entries — title
name, soloist, and as each cassette
contains about 30 titles the collec-
tion would use almost all of the
9999 lines of the Spectrum, leaving
little room for later insertions.
What can I do?

Several people have written outlining
the same idea of using the 9999 pro-
gram lines available to store up to 9999
items of information. The technique
has the merit of simplicity in use but
there is no possibility of writing a pro-
gram to search, sort or PRINT the
information.

The conventional technique is to
store the information in a numeric or
string array. The length of a numeric
array is 4+2* number of dimensions
+5* total number of elements.

Thus, for example, the two-dimen-
sional array N(2, 5) which contains 10
elements occupies 4+2*2+5%10=58
bytes.

A string array occupies 4+2* num-
ber of dimensions + total number of
elements and so Zs (2, 5) wuses
4+2*2+10=18 bytes.

Disley wishes to store string data and
so allowing 10 characters per entry, six
entries per tune, 30 tunes per cassette
and 50 cassettes, he would need to
declare a string array:

2%(50,30,6,10)

This would occupy
4+2*4+50*30*6*10=90,012 bytes
There are about 10,000 bytes avail-

able 1o the user in the 16K Spectrum
and about 42,000 bytes in the 48K
machine. Clearly Disley will not be able
to hold all the data in the machine at the
same time in that manner. The problem
would still arise even if he were to use
program lines, as each character in the
line occupies one byte and there is an
overhead of six bytes per line.

Space could be saved by using fewer
than 10 characters per entry, perhaps by
using abbreviations. Alternatively, the

six entries per tune of 10 characters
each — 60 characters in all — could be
combined into a single entry of; say, 30
characters so that less space was wasted
on trailing blanks.

A more sophisticated solution would
be to hold all the information in one
long string array and to use a second,
numeric, array to point to the location
in the string array at which each entry
began. The slicing technique described
in ZX Spectrum Basic Programming
could then be used to select a given
entry. The following program demon-
strates the method:

10 DIM P(101): REM DECLARE
POINTER ARRAY
20 LET PZ=1

‘I want to enlarge
the array
in a program’

30 DIM Z$ (1000): REM DECLARE
STRING ARRAY

40 INPUT “ENTER DATA"; A$

50 IF P(PZ)+LEN A$ > 1000 GOTO
100

60 LET P(PZ+1)=P(PZ+LEN AS)

70 LET Z$ (TO P(PZ+1))=Z%
(TO P(PZ))+AS$

80 LET PZ=PZ+1

90 IF PZ< 102 THEN GOTO 40

John Brookes of Bromsgrove writes:
The books are generally easy to
read but none of them explains
arrays sufficiently clearly for us
wooden-headed types. Can you
help?

Most tasks performed by computers
comprise reading information into
memory, manipulating the information
according to a program of stored
instructions, and writing the infor-
mation out of memory.

The information stored in memory
must be organised in some convenient
fashion so that the person who writes
the program of instructions can do his
job. Most high-level languages allow
the programmer to declare variables of
various kinds so that different types of
information can be stored and treated in
appropriate ways.

The ZX-81 and the Spectrum each
allow six types of variables — numeric
with a single character name; numeric
with a multiple character name; control
for a FOR-NEXT loop; string; string
array; numeric array.

The first two types are identical in
use, as they can each store only a single
positive or negative number. Most pro-
grammers try to give a name o a vari-
able which reminds them of the
information it holds. For example, a
bank account program might hold the
current balance in a variable called
BALANCE.

In many programs similar infor-
mation is to be stored concurrently and
in that situation the program is also
likely to become unnecessarily cumber-
some because the same operation must
be performed on many variables, each
with a different name and therefore
requiring a separate piece of code.

The bank account program might be
required to store the amount spent
using each of 30 cheques in a cheque
book. The amount spent using the first
cheque could be stored in a wvariable
called CHEQUE. The same wariable
could not be used to store the value of
the second cheque because only one
value can be stored in a numeric vari-
able.

The act of entering the second value
over-writes the first value, causing it to
be lost, hence the programmer must
think of a new name for the second
cheque. Most programmers would run
out of inspiration before they had
named all 30 cheques.

One way of naming all 30 which
would not require too much effort
would be to call them CHEQUEI,
CHEQUE2, CHEQUES3. That is the
idea of an array. Sinclair arrays are
restricted to single-character names

10 PRINT AT 0,1 1;*CHEQUEBOOK"
20 PRINT AT 2,0;"ENTER CURRENT
BALANCE”
30 INPUT BALANCE
40 DIM C(30)
50 PRINT AT 2,0;“ENTER EACH
CHEQUE IN TURN"
60 FOR I=1 TOQ 30
70 PRINT AT 4,0;“CURRENT
BALANCE= ";BALANCE
80 INPUT (1)
90 LET BALANCE = BALANCE-C(T)
100 NEXT 1
110 CLS
120 PRINT “CHEQUE NOQ.",“VALUE"
130 FOR I=1 TO 30
140 PRINT 1,C(I)
150 IF PEEK 16442-3 THEN SCROLL
160 NEXT I

Table 1. A simple cheque book
program.
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only but that is a small price to pay for
the flexibility they provide.

Table one shows a simple cheque
book program which uses an array, C,
of length 30 to hold the value of each
cheque as it is entered. The program
also shows the use of another variable,
I, to count through the array selecting
each element of the array in turn. When
all the cheques have been entered the
program prints the value of each in
turn.

Simon Smith of Barttersea, London
has a more complex question concern-
ing arrays. He writes: I have a ZX-81
and recently bought a 64K memory
to replace the 16K RAM pack I had
previously. I now want to enlarge
the array in a program which in-
dexes my record collection to make
use of the extra memory space. Is
there any way of doing so, short of
copying the data to another array?

Defining a new array and copying the
data across using a FOR-NEXT loop
would certainly be the easiest way of
dealing with the problem. The disad-
vantage is that the new array can occupy
only the space which is not used by the
old array; hence when the old array is
deleted — by DIMensioning it to zero
— the memory space it occupies re-
mains unused. If the old array was 12K
bytes long and a further 32K bytes of
memory was added, the new array could
occupy only 32K of the total of 44K
bytes available.

There is no Basic command to make
an array grow to fill the remaining
memory space and so I have written the
machine code routine listed in table two
to do the job. The routine can be loaded
into a REM statement forming the sec-
ond line in a ZX-81 program using a
hexadecimal loader. For example:

10 REM XAS$

20 REM AT LEAST 108
CHARACTERS

30 FOR I=16523 to 16630

40 INPUT Z%

50 IF Z$="S” THEN STOP

60 PRINT Z$;“ ;

70 POKE [,16*CODE Z$+CODE
Z3(2)-476

80 NEXT I

To load the machine code routine,
run the loader and enter each pair of
hexadecimal codes in turn, Be very
careful not to make mistakes because
the program makes no error checks.

To use the routine to double the size
of a string array called A$ make the first
program line a REM statement contain-
ing an “X" followed by the name of the
array, i.e., A$ as in the loader. Then
POKE the factor by which you want
the array to grow into the first byte of
the REM statement. In that case the
array is to grow by a factor of two so you
should enter:

POKE 16514,2

Then call the machine code routine by
entering:

RAND USR 16523

Both the total length of the array and
the size of the first dimension will grow
by the factor specified at address 16514.

The routine makes a number of error
checks. It will detect if the named vari-
able does not exist or is not an array. It
also ensures that there is sufficient room
in RAM to enlarge the array by the
factor specified.

The routine makes use of two ROM
routines. The first is LOOKVARS
which is located at 4380 decimal —
111C hexadecimal.

That routine finds the location in the
variable area of the variable pointed to
by CH-ADD and returns the address in
the HL register pair. The second ROM
routine, MAKE SPACE, inserts BC
bytes at the address pointed to by HL.

The operation of the routine can be
checked by adding the following lines 10
the hexadecimal loader:

1000 DIM A$(2,3)

1010 LET A$(1)=“ABC"”

1020 LET A%(2)="DEF"

1030 GOSUB 2000

1040 POKE 16514,2

1050 RAND USR 16523

1060 GOSUB 2000

1070 STOP

2000 LET W=PEEK
16400+ 256* 16401

2010 FOR I=W TO W+21

2020 PRINT LPEEK I

2030 NEXT I

2040 PAUSE 32768

Hex code  Assembler code Comment Hex code  Assembler code Comment 2060 RETURN -

F!; g 40 'é? lMlMH} Ruurnfr 0}: e }k:'g :;:..nc iﬂw EE-] ;3: Execute the test program by entering:

D8 RET C is 2ero. DI POF DE : RUN 1000

21 83 40 LD HL,18515 St CH-ADD. ES PUSH HL Th d. I. L

221640 LD (16406,HL i AND A ¢ program declares an array A$

gg 1€ 1 anLRET CLooxvnns iﬁrﬁ,. E? 52 ]s_l[s)cnul:..mz w to and PRINTS the contents of the first 22

i 3 .

co RET NZ S 4D LD CL o S bytes -nf the variable area where the

TE LD AgHL) Return El POP HL array is held.

FE 80 CP 128 if E3 EX (SF),HL Set HL 0 ih i £

D8 RETC steing. E5 PUSH HL address of e user can note the contents of the

3 INC HL Set A 9 - -

& i st ” it endofamay. | display and compare it to the format of

% LN[::;;][;L} dimensions. S? 9E 09 ﬁg;ﬂ;{i’u’-lﬂﬂ SPACE  Enlargeary. | an array as shown on pages 173 and 174

Ch21 SLAA Multiply by bl POP DE of ZX-8] Basic Programming.

06 00 LD B0 two and 73 LD (HLLE Insert new L

o e e S BN . ot hiptacs h S 2 by
i er T { D 15plays € LIS }' ]

4F LD C,A 1 BC, 23 INC HL : :

- by o e - INC HE. again. The user will see that the total

56 LD D,(HL) length, 4E LD C(HL} Ser BC 10 length of the array has increased appro-

28 DEC HL DE is b3 INC HL first : :

5E LD E{HL) old length. 6 LD B,(HL) dimension. p_nately and that the size of the first

ES PUSH HL Save. 110000 LD DED Caleulate dimension has doubled.

D5 PUSH DE EB EX DE,HL new first g ‘. -

EB EX DE,HL Set DE 3AB240 LD Af16514) Al With a little care the routine can be

AT AND A 1o old 09 ADD HL,BC

A SBC ML.BC i - BEC A adapted to run on the Spectrun:l. The

EB EX DEHL FE 00 CPo ROM routines LOOKVARS and

210000 LD HLD Calculate 20 FA IR NZ,-6

et Ay e ey o EX DEHL MAKE SPACE are located at .1{_)418

.I\: ﬁ fn,.nﬁ length. ;; ;ﬂ%{:u]}.fp ?mg new and 5717 respectively. CH-ADD is at

gt :

3 33 JR C,51 Jump on overflow 73 LD (HLLE dimension. 23645 — 5C5D hexadecimal.

D DEC A co RET i

0 e = L i It is also necessary to alter the

20 F8 JR NZ.-8 Ei FOP HL then return. addresses at which the scale factor and

c9 _RET the name of the array are stored.
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FOOTBALL POOLS
PROGRAM

@ The program lists out, in order of preference, the sixteen most
likely score-draws: also the sixteen most likely homes, draws
and aways.

® it picks oul the results on the bookmakers' FIXED ODDS
coupons that have been given over-generous odds. Calcu
lates your expected profit!

® The program will be initiglised to the English and Scottish
lgague tables. You will be able to update these league tables
week by week as results come in — or enter a complele new
set of league tables in other words, the program will never
become “out of date’'!

® All programs are recorded on a top quality cassette (usually
Sony) and are accompanied with an instruction leaflet giving a
bnet explanation of the theory,

Available for the ZX-81 16K (Price £8.95) and the
ZX Spectrum 48K (Price £9.95) from:

HARTLAND SOFTWARE

(Dept. A), 8 Penzance Place,
London W11 4PA.

BUSINESS USERS

SPECTRUM 4BK

ACCOUNTS PREPARATION

Produces Prime Entry Listings, Nominal Ledger, Trial Balance,

Profit and Loss Account and Balance Sheet with supporting

schedules. 73 nominal ledger accounts and automatic VAT

calculations.

Sole Trader/Partnership (Up to 4] £25.00

Limited Company £25.00
(Combined Price £35.00)

SALES AND PURCHASE LEDGERS

Produces day book, sales/purchases and VAT analyses,
debtors/creditors listings and statements, 250 accounts and
1000 monthly transactions. Automatically calculates

VAT, £25.00

ZX-81 16K

ACCOUNTS PREPARATION

31 nominal ledger accounts

Sole Trader £17.50

Limited Company £17.50
(Combined Price £25.00)

SALES AND PURCHASE LEDGERS

Produces day book, sales/purchase and VAT analyses,

debtors/creditors listings, statements.

50 accounts and 200 monthly transactions.

Sales £20.00

Purchases £20.00
{Combined Price £25.00)

All programs have been professionally developed and are
being used by practising accountants and small businesses.
Supplied on cassette with operating instructions.

Full details:
HESTACREST LIMITED

P.O. Box 19, Leighton Buzzard, Beds. LU7 ODG
Tel. 062-5623 785.

KERNOW SOFTWARE
SERVICES LTD

PRESENTS
THE KERNOW SOFTWARE
EXCHANGE CLUB

Exchange your unwanted commercial SPECTRUM tapes
at low cost with no time limits imposed.

® Membership only £4.00 for 12 months.

@ Exchange only £1.45 inc P&P.

@ No time limits imposed

@ Exchange what you like, when you like.

@ Return of post service.

Join today by clipping the coupon below or send s.a.e. for
further details.

YES, please enrol me as a member of the exchange
club. 1 enclose my £4 cheque/postal order.

| 1 also enclose [ | tape(s) for exchange, please send me
the current availability list and exchange voucher(s)
(£1.45 per exchange).

B T L o Ak i b SR '8 4 W8 €A R NSRS A
o 15 1y e e e L S e M S
............................... POl e o i
Send to:
THE KERNOW SOFTWARE EXCHANGE CLUB
(DEFT. 5A)

55 EL1IOT DRIVE, ST GERMANS,
SALTASH, CORNWALL PLI12 5NL

Kempston qu_srlc._k

SPECTRUM

DUAL FUNCTION
JOYSTICK INTERFACE
£43 - 95mc

WHY PAY £35 FOR 2
INTERFACES WHEN YOU CAN
BUY OUR DUALINTERFACE FOR
JUST £13.95 INC

FEATURES
* Compatible with any software that
list the Kempston Joystick
* Compatible with any software that uses cursor keys
* Compatible with most Psion/Melbourne House games e.g
Terror Daktil, Horace Goes Ski-ing etc
* Allows the use of AtarilLle Stick type joystick
* Eight directions can be programmed in simple basic
* Free draw programme and full instructions supplied

STANDARD INTERFACE FEATURES

Same as Dual Interface
# But only compatible with any software that lists the

ZX-81/SPECTRUM
LOADING PROBLEMS SOLVED WITH

The CODER as reviewed in the Sinclair User
August ‘83 £9.95 INC

SINCLAIR USER Amnual 1984

DUAL INTERFACE ... .. £43.95 inc
STANDARD INTERFACE £10.95 inc
£1 discount if joystick ordered with any interface
e.g. Dualfint & Joystick £19.45 inc
Send Cheques/P.O. fo:
JILES ELECTRONICS
48 Parkway, Chellaston, Derby DE7 1QZ. Tel: (0332 703892)
Overseas orders add £2.00
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Number crunch
on Sinclair

QUESTION often posed by
Athuse writing an educational pro-

gram who have incorporated a
number of problems into their program
and want to present, say, half of them in
one session, is asked by Steven Maltby
of Northampton. How do you tell the
ZX-81 to think of five random
whole numbers between 1 and 10
without the risk of repetition?

The obvious answer to his question is
a routine of the form:

10 DIM A(5)

20 LET A(1)=1+INT(RND*10)
30 PRINT A(1),"™;

40 FORI=2TO 5

50 LET R=1+INT(RND10)

60 FOR J=1TO I-1

70 IF A()=R THEN GOTO 50
80 NEXT ]

90 LET A(I)=R

100 PRINT A(I):*"

110 NEXT I

Array A is used to store each selection
and if a repetition arises it is discarded
and a fresh random number is drawn.
The routine works well for small sam-
ples but becomes progressively slower if
the number of samples is increased.

To see the effect, try changing lines
10, 20, 40 and 50 as follows, to simulate
the effect of drawing all 52 cards from a
pack in random order:

10 DIM A(52)

20 LET A(1)=1+INT(RND*52)
40 FOR I=2 TO 52

50 LET R=1+INT(RND*52)

Each selection tends to take longer
than the previous one because the
chance of choosing a number which has
appeared previously increases. In choos-
ing the final number, the ZX-81 must
select the correct number out of 52

5 LET A=1

10 PRINT “BYTE"; TAB 6;
“CONTENTS"; TAB 16;
“CHARACTER"

15 LET S=PEEK 23635+ 256*PEEK
23636

20 FOR I=58 TO §+20

25 PRINT L TAB 8,PEEK L,TAB
20;CHR$ PEEK 1

30 NEXT I

Table 1. A Spectrum program which

looks at the first 21 bytes of the program

possibilities, which can take a very long
time.

A much more elegant solution is to
use a routine which mimics the act of
shuffling a pack of cards, i.e., create an
array containing all 52 possibilities in
order and then randomise the locations
of each element of the array in turn. A
suitable routine of this form for
Maltby’s problem is:

10 DIM A(10)

20 FOR I=1TO 10
30 LET A(l)=1

40 NEXT 1

50 FOR I=1 TO 10
60 LET R=1+INT(RND*10)
70 LET S=A(R)

80 LET A(R)=A(])
90 LET A(I)=5

100 NEXT 1

110 FOR I=1TO 5
120 PRINT A(I)
130 NEXT I

Lines 10 to 40 set up the array, lines
50 to 100 swop each element in turn
with another element selected at ran-
dom — the equivalent of shuffling cards
— and lines 110 to 130 PRINT the first
five elements of the randomised array.

Alan Sheldon of Aylesbury asks: It
would appear that numbers in the
program area of memory are fol-
lowed by additional information
which does not appear in listings. Is
that so and if so why?

Sheldon is correct as can be seen by
entering the Spectrum program listed in
table one. The program will also work
on the ZX-81 if line 15 is altered to
read:

15 LET S=16509

Line 5 is a dummy line, the purpose
of which is to allow the user to study the
appearance of numbers in programs.
When the program is RUN it looks at
the contents of the first 21 byrtes in the
program area and displays them on the
screen. The results for the Spectrum are
shown in table two.

The first two bytes contain the line
number (5) and the next two bytes
specify the length of the remainder of
the line (11 bytes). The next four bytes
hold the character code for the first line
of the program:

LET A=1

The character codes vary slightly be-
tween the two machines. For example,
the code of the letter ‘A’ is 65 on the
Spectrum and 38 on the ZX-81 al-
though the code for the ‘LET" is 241 on
both machines. The full list of character
codes is given in appendix A of the
manual supplied with each computer.

On the Spectrum the next byte con-
tains 14. That is not the code for the
end of a line, as might be expected, but
instead it is described in appendix A of
the manual as “number”. In fact, the
byte acts as a signal to the LIST and
other commands to ignore the byte and
the contents of the five locations which
follow it. Hence there is no indication
in listings of the program that those
additional locations are used. The line
is terminated by the next byte which
contains 13 — the ENTER character.

On the ZX-81 the character codes are
different but the effect is the same. The
location containing the code for ‘1’ is
followed by six “hidden” bytes, which
do not appear in program listings.

Some clue as to the purpose of those
hidden bytes can be gained by replacing
line 5, the dummy line, by another line.
Try, for example, RUNning the pro-
gram with

5 LET A=2.7

as the dummy line. The characters for
the number *2.7" occupy three bytes,
not one as for the number “1", but
again the number i1s followed by six
hidden bytes. A few minutes' experi-
mentation will show that whenever a
number appears within a program six
hidden bytes follow.

The reason for the use of the hidden
bytes is that the ZX-81 and the Spec-
trum do not store and manipulate num-
bers in the character form in which they
are displayed. They are converted into a
“calculation” format and all additions,
multiplications and so on are undertak-
en on the numbers in this format. When

Byte Contents Character
23755 a ?

23756 5 2

23757 11 2

23758 o ?

23759 241 LET

23760 65 A

23761 6l -

23762 49 1

23763 14 7

23764 ] H

23765 0 ?

23766 1 v

23767 0 ?

23768 0 ?

23769 13

Table 2. The first 15 lines of the screen
display produced when the Spectrum
program in Table 1 is executed.
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B The Galaxy’s FIRST
ever computer comic!

Zooming into touchdown at WH Smiths, John Menzies and other good newsagents now
and every fortnight. .. only 40p.

Order your copy TODAY!

Bursting with great new comic strips . . . exciting stories. .. astounding facts. ..
big prizes . .. competitions. .. fascinating quizzes . . . star personalities.
And that's just the start of Britain's newest, brightest, most fun-packed comic ever!

LOAD RUNNER

It's the only comic for the age of the computer -
it puts.thegest back with the dinosaurs!

& . AVAILABLE NOW

and every fortnight . . . order your copy TODAY.




the result of a calculation is PRINTed it
must be converted into characters for
display on the screen. Similarly, the
character form of a number entered by
the user must be converted to the calcu-
lation format before a calculation can be
executed.
All such conversions take time. To
accelerate the execution of programs the
conversion to calculation formart is un-
dertaken immediately a number in a
program line is entered from the key-
board. The resulting five-byte form is
stored in the hidden bytes. The use of
this technique enables a considerable
saving to be made in the time taken to
execute a program, particularly if num-
bers are included within FOR loops, in
which case the same conversion would
otherwise be undertaken many times.
Of course, the time taken to deal with a
program line entered from the keyboard
is lengthened but not to an unaccept-
able extent.
Hugo Cassidy of Dorchester asks:
Can you explain the method of en-
coding numbers on the Spectrum?
Given that it is necessary to convert
numbers from decimal to binary, it is
logical to use a binary format which is
efficient and therefore fast for the com-
puter to use. Two separate formats are
used on the Spectrum, a special format
for integers, or whole numbers, lying in
the range — 65535 to 65535 and a float-
ing point format for all other numbers,
The ZX-81 uses the floating point for-
mat only.
The integer format is the simplest to
understand and so I shall explain it first.
A suitable number, N, is converted to
the five-byte' form by setting the first
and fifth bytes to zero and using the
second byte to indicate the sign of the
number, 0 for positive, 255 for nega-
tive. If the number is positive the value
15 stored in the third and fourth bytes as:
Third byte=N—256*INT (N/256)
Fourth byte=INT (N/256)

If N is negarive the two bytes contain:
Third byte=65536—N—256*

10 INPUT N

20 PRINT N;* :

30 LET A=PEEK 23627+256*PEEK
23628 .

40 FOR I=A+1 TO A+5 -
50 PRINT PEEK L“ ”;

60 NEXT I

70 GOTO 10

Table 3. A Spectrum program to inspect
the five-byte form of number entered by
the users.
To run the program on the ZX-81 change
line 30 to read:
30 LET A=PEEK 16400+ 256*PEEK
16401

INT ((65536—N)/256)
Fourth byte=INT ((65536—N)/256

The principal advantage of the use of
integer format is that for positive inte-
gers the third and fourth bytes are in the
form the Z-80A microprocessor uses
when addressing locations in memory.
Commands such as PEEK and POKE
are executed much faster than they
would otherwise be if the more complex
floating point form were used to store
the addresses to which they refer. The
format also enables the calculator rou-
tines in the ROM to execute much more
quickly when calculations involving in-
tegers only are performed.

The program in table one can be used
to inspect the positive integer form by
varying the first line. For example,
entering:

: 5 LET A=47

will show that 47 is held as 0,0,47,0,0.
The negative version cannot be inspect-
ed using this program because all num-
bers are stored in their positive form in
the hidden bytes. If a number is preced-
ed by a negative sign it is negated when
the line is executed,

The program in table four gives the
five-byte form of any number, positive
or negative, entered from the keyboard.
The program PRINTS the contents of
the first item in the variable area, thar is
the number N entered by the user from
the keyboard, because it is the first
variable declared in the program.

Note that the program should be
initiated by entering RUN rather than
GOTO 10 because doing so will cause
the variables area to be CLEARed, thus
ensuring that N is the first variable,

The floating point form is designed
to provide the compurer with a system-
atic method of retaining as much accu-
racy as possible in any given
calculation. Some numbers cannot be
specified completely in decimal form.
The fraction one-third in decimal form
consists of 1.3 followed by an infinite
number of threes so that expressing it as
1.3333, for example, is almost, but not
exactly, correct. The same problem oc-
curs when binary arithmetic is used.

The solution is to retain only the
most significant digits at each stage in a
calculation. Provided more significant
digits are retained than are required in
the answer then in all but the most
exceptional circumstances the calculat-
ed result will be accurate enough for
practical purposes.

The program listed in table five cal-
culates and PRINTs the floating point
form of a number entered by the user.
The line numbers have beerr set so that
it can be placed in memory at the same

time as the inspection program in table
four. By entering the same number into
both programs the user will see that the
calculation is correct.

The program has two parts. The first
stores the sign, S, of the number, X,
entered by the user. It then multiplies
the absolute value of X successively by
2 until the result exceeds 2 raised to the
power 31 or 21474383648, The number
of multiplications executed is stored in
N. The new value of X then lies neces-
sarily between 2 to the power of 31 and
2 to the power 32 and so the integer part

of the number can be stored exactly in
31 bits.

Thus by discarding the fractional
residue the number can be stored in
four bytes, each containing eight bits
with one bit left over to hold the sign of
the number. The four bytes together are
called the mantissa.

The second part of the program cal-
culates the values held in each of the
four bytes and stores them in the varia-
bles A, B, C and D and then PRINTS
the variables. An adjustment is made to
the value of A depending on the sign of
the original number. In effect A is less
than 128 for positive numbers and
greater or equal to 128 for negative
numbers.

The fifth byte of the floating point
form is used to store the exponent, that
15 the number of times that the mani-
tissa must be divided or multiplied by 2
to place the decimal point in the correct
position in the number,

The program calculates that number
using N, the number of multiplications
made originally. The result is adjusted
by adding 160 so that numbers greater
than or equal to 128 and numbers less
than one have exponents less than 128,

210 LET N=0O

220 INPUT X

230 LET §=8SGN X

240 LET X=ABS X

250 LET X=2"X

260 LET N=N+1

270 1F X <2147483648 THEN GOTO
30

280 LET A=INT (X/16777216)

290 X=X—16777216*A

300 LET B=INT (X/65536)

310 LET X=X—65536*B

320 LET C=INT (X/256)

330 LET D=X—-256*C

340 PRINT “EXPONENT="; 160—N

350 PRINT “MANTISSA="A-
12!-’{33 IL'“ “;B;" u;cin ";D

Table 4. A Specirum program te calcu-

late and PRINT the floating point form of
a number entered from the keyboard.
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User
of the Month

During the last 12 months we began a new
series in which we interviewed interesting
users. We reprint some of them to indicate
the wide variety of purposes for which the
Sinclair machines are used.
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Stephen Sowerby is a member of the Olympic pentathlon squad.
Claudia Cooke discovers how he makes time for training

Leading athlete’s quest for

gold is boosted by ZX-81

phen Sowerby swears by his ZX-

81. Without it, he says, finding the
time to train is much more difficult. At
28, Stephen hopes to make his Olympic
debut as one of the four-man modern
pentathlon squad in the 1984 Games in
Los Angeles.

On top of that, he runs two busin-
esses near his home in Yorkshire and
spends what precious spare time he has
on his hobbies of photography and wine
and beer making. He says:

“I'm impressed with the little beast
— the ZX-81. I bought it last December
with the idea of upgrading it as soon as |
had mastered it but I don’t see any need
now. It does everything I want it to do™.

Before  buying his computer,
Sowerby had had no contact with any-
thing more complicated than a pocket
calculator but he decided that anything
which could speed his office workload
would be invaluable,

““First, I waded through the book and
made it to work. Then I wrote my first
program, a simple one for VAT check-
ing which has been fantastic. I found
that it was really easy if you used
common sense. Of course, there were
headaches along the way but I sat down
and scratched my head and it all came
out right.

“I am pleased to say that I have never
bought a commercial program. I have
written 10 of my own; the longest is for
helping me to do the accounts. The
amount of time it saves is incredible. I
buy the computer magazines and use
some of the programs in them. Apart
from being fun they can be really help-
ful, too, because sometimes you dis-
cover you have been using five lines
where someone else has discovered a
way to say the same thing in only one
line™,

Running his business, as well as fit-
ting in his sports activities, means that
Sowerby is highly‘motivated to do
everything in as short a time as possible
and the computer has helped.

“If T have all my work done by a
reasonable time in the afternoon I can
leave and fit in more training. So the
computer is helping me in my sport,

INTERNATIDNAL athlete -Ste-

4

too”. Modern pentathlon is a gruelling
combination of sports, the aim being to
find the best all-rounders. It embraces
swimming, running, fencing, shooting
and show jumping,

“Swimming was always my main
sport at school. I won at county level
and was in the national top 10 when I
was 17. Then I went to Carnegie Col-
lege, Leeds to train as a physical educa-
tion teacher for three years and I
stopped competitive swimming.

“My first job was as a teacher of

PE, swimming and outdoor pursuits at
Daniel Stewarts and Melville College,
Edinburgh, where David Wilkie went
to school. I thoroughly enjoyed it but
after a year I had the chance to swim

AR LR AAAY
|

competitively again with my old club in
Leeds and so I left teaching to give
myself more time.

“I was trying to be selected for the
Commonwealth Games and that meant
four or five hours in the water every
day. Then I entered the national biath-
lon — swimming and running. I had
entered it and won while I was still at
college and that time I won it again”,

Sowerby is modest about that
achievement, saying that although he
was always the best runner at school, he
assumed that was simply because he
was fit from all the swimming.

The result of his success in the biath-
lon was that the well-known pentath-
lete, Jim Fox, suggested he should try
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modern pentathlon. He had never
fenced before, never used a gun, and
scarcely ridden a horse but after only
four weeks' training, he entered his first
pentathlon in Cambridge and finished
second, despite the presence of seven
international modern pentathletes.

Since then he has not looked back.
He has risen to international status and
travels the world to compete in events
as far afield as the United States—three
trips already—and several countries in
the Eastern bloc.

“I love the travelling and there are so
many places [ know [ would never have
seen had it not been for the competi-
tions there. We were in Poland at the
start of the crisis and I learned a good
deal from that.

“They absolutely revere their sports-
men. There were food shortages and
gueues everywhere but we had meat at
every ‘meal and the autograph hunters
were all round us".

Sowerby is the only member of the
four-strong Olympic squad who does
not train full-time but he sees that as no
bad thing.

“I have all the practice I need and in
a way I think my job helps, because it
takes my mind off things. If you are just
training all the time you think only
about your sport and it doesn’t necessar-
ily do you any good. You just become
bored waiting for the next training ses-
sion.

“I am glad I tried the modern pen-
tathlon because [ am so much happier
now. You have to be good at all five
events but if you don’t do so well in one
aspect, it's not the end of the world.
When 1 was swimming, one race might
make or break me.

“Now I know I am the worst fencer
in the squad but I am training hard and
my running and swimming are strong
enough to compensate for it™.

The businesses which Sowerby runs
stem from the enterprise of his parents,
Dennis and Elsie, who formed their
joinery company at Knaresborough 30
years ago. As the business flourished, so
more and more customers needed glass,
so he formed Knaresborough Glass and
now runs both companies with the help
of his father.

Set in a small yard off the main street
in the sleepy Yorkshire market town,
with offices in a building known as the
hen hut, it is a far cry from the glamour
of the international sports circuit but
Sowerby, who last year married a fellow
member of his swimming club, is happy
to return to his hen hut and sit crouched
over his computer.

Since buying the ZX-81 he has also

bought an Olivetti printer driven by a
Memopak I/F which he keeps hidden
under the dK’tronics keyboard.

“The printer has been a marvellous
help, too. I have written a word proces-
sor program and [ use it for all my
letters, for final demands, invoices, ev-
erything really. I begin to wonder what
I did without it".

Sowerby also sees potential for com-
puters in the world of sport. Already
they are used widely for results, as well
as for much of the administrative work,
but he cites a need for them in sports
such as fencing. Each fencer’s sword

you can usually do 1t even when, as in
his case, it seems as if there will never
be the time.

“I do a great deal with my time but I
enjoy it all, otherwise [ wouldn’t doit. I
will go on as a pentathlete until I stop
enjoying the training. When it becomes
a real chore and you don’t want to do it,
that’s the time to stop.

“Many people seem to think I must
be sacrificing a grear deal for sport but |
don't see it as a sacrifice, because I
enjoy it.

““The only things I miss are smoking
40 cigarettes a day and probably being

‘I have written a word processor program and
I use it for all my letters. For final demands,
invoices, everything really. I begin to wonder

what I did without it’

has a button on the end which lights at
certain points of contact with the oppo-
nent and is controlled by a box mechan-
ism. “That box mechanism often fails
and as there is only one company mak-
ing fencing equipment, there is not
much we can do but a computer to
operate that mechanism could prove far
more reliable and I am sure someone
could make money producing it’’.
Sowerby feels the project is a little
ambitious for him, although he main-
tains that if you want to do something,

overweight by the age of 18. So where's
the sacrifices”

Financially, Sowerby has to be self-
supporting in his sport and that can
mean sacrificing some expense — the
Spectrum, for example, for which he
sees no need in his office but on which
he loves playing games for its colour
and its extra graphics.

Any purchase not essential to him
stays in the shop but that could be why
both his business and his sporting ca-
reer are proving so successful.

1
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WIDGIT

SOFTWARE
FOR

YOUNG CHILDREN

COLOURFUL FUN EDUCATIONAL GAMES FOR 2 to
8 YR OLDS WITH SUPERB GRAPHICS, SOUND AND
ANIMATION

ALPHABET ap=2-5 48K Spectrum £5.25
SHAPE SORTER sy: 3 6 16/48K Spectrum £5.25

Ap excefient zef of programs simple fo use and wel errar-trapped. Of great value
fo young childran. * (Home Computing Weekily)

COUNTING (250 36 16/48BK Spectrum £5.25

AN programs use sound, colour and superh graphics. Fducational and entertaining. ™
(Hovwre Computing Weekly)

ADDING & SUBTRACTING sy« 7
16/48K Spectrum £5.25

Superh garly-learming programs with graphics which would put many a Spectrum
arcade game fo shame. Wholeheartedly recommended. — iHome Computing Weekly]

PATH FINDER age 4-9| 16/48K Spectrum £5.95

Watchout for these and other programmes coming soon on the
ELECTRON and BBC B

COMMODORE 64

O.UICI( THINKING

1% o] 7 io 12 and above

48K Spectrum £6.95
Commodore 64 £6.95
soon for the Electron and BBC B
2 great programmes from WIDGIT SOFTWARE
to sharpen up your own and your children's mental arithmetic
Available from many retail stores, W. H. Smith's or in case of
difficulty from WIDGIT SOFTWARE, 48 Durham Road London
N2 9DT (by return of post S.A.E. for catalogue)

klemmip)

THE BEST BUSINESS SOFTWARE
ON ANY HOME MICRO

““On a large computer system a file of this
nature would cost between £150-£700.""
P.C.S. Distribution

Up to 1200 entries per month

Sales Ledger
Purchase Ledger
Stock Ledger

Stock Control Unlimited entries

Only £14.95 each (48K Spectrum only)

Available at Selfridges and at all good computer
shops.

Nationwide wholesale distribution by Microdealer
U.K. and P.C.S. Distribution.

Kemp Limited, 43 Muswell Hill, London N10 3PN.

Hotline 01-444 5499

You are in command of the star-destroyer
Phoenix. Swarms of robot scout birds attack you
Beautsful eggs magically appear, then hatch into
deadly Phoenix war birds. Can you survive to face
the heavily guarded flagship !

# 5 screens  # 5 gkill levels # demonstration mode
* full sound effects  ® music # flapping birds
* Kempston & AGF joystick compatible # 100% myc

heque /PO ¢
£5-50 Megadndo Software
for any 16k or any 4Bk 16 While Road
ZX SPECTRUM Sutton Coldfield
DEALER ENQUIRIES WELCOME W. Midlands B72 IND

120

HORNBY
SOFTWARE

SPECTRUM
PRO GOLF SERIES . 42

The nearest to the real thlng

* Recommended by “Sinclair User", August

EXACT SIMULATION OF BRITAIN'S TOP GOLF COURSES
(1) ALL GOLF RULES APPLY

{2) DESIGNED FOR ONE OR TWO PLAYERS

(3) PLAYED OFF ANY HANDICAP

(4) ON EACH HOLE DIST, PAR, GREEN ENLARGEMENT

{5) CONTROL SHOT — CLUB, STRENGTH, DIRECTION,
SHAPE OF SHOT

(6) GRAPHICS EXCELLENT
(7) EXTREMELY REALISTIC

* TROON £6.95 48K

ROYAL BIRKDALE £6.95 48K

LINDRICK £6.95 48K

(NEW) WENTWORTH — BOTH COURSES £10.00 48K
PRO GOLF £4.95 16/48K

9 HOLE SIMULATED COURSE

ALL PRICES INCLUSIVE OF VAT, P+P, AVAILABLE FROM:

HORNBY SOFTWARE

21 PINFOLD HILL, LEEDS LS15 OPW

SINCLAIR USER Annual 1984



NOW =+ BRIDGE o+ o= OWN

MICROBRIDGE

THE PERFECT TUTOR FOR IMPROVING BRIDGE PLAY.
PRAISED BY EXPERTS AS THE IDEAL COMPANION FOR
BEGINNERS AND ADVANCED PLAYERS.

| Microbridge allows you to play Contracts all the
time, at your Own pace, In your own way,
against a formidable defence.

Microbridge gives you an infinite variety of Con
tracts to practise your card play, in a way never
before possible.

Microbridge contains special features to help
yvou analyse your play as it progresses

Microbridge does not get upset or lose its tem
per! It develops your confidence and skill in a
remarkable way.

FOR[ET.88]PAYABLE TO

STELLAR SOFTWARE
144, PAMPISFORD RD, SOUTH
CROYDON. SURREY CAT DA

BRIDGE

PECTROGRAPHIC
(for Sinclair Spectrum 48k)
“A complete graphics toolkit...very easy to use. .

documentation clear and concise”
(Personal Computer World)

For Teachers For Games Enthusiasts For Artists For Everyone!
Exploits the Spectrum'’s superb graphics potential to the full:

@® 11 graphics procedures

@ Hi- and lo-res sketch pads

@ 8 sizes of text

@ a mini-text editor

@® colour WASH and PAINT

@ create your own UDG characters

@ SAVE displays on tape or PRINT on ZX Printer

@® RELOAD displays into your own programs

send £6.90 for cassette and manual
*graphics software for ZX81 also available*

send s.a.e. for our full list of games, statistics, graptucs and scientific software
Full money-back guarantee : Trade enquines welcome

| Dept SA , 36 Fernwood, Marple Bridge,
Stockport, Cheshire, SK6 5BE, England.

e Solves storage problems
—a Computer angled for
 ~ “~gonvenient use
Avwpids lengthy setting up
*Hides most of wiring
e Case and console moulded in
black grained ABS plastic

Treetop Designs, 61 Widmore Road,
Bromley. Kent. BRI JAA.

To: Treetop Designs

|
Frecpost, Bromley, Kent. BR1 3U7 |
|
Please supply cases al
£47.45 each (incl. p&p and insurance) [
|
My cheque/P.O, for §
- - 15 made payvable to Treetop Designs 1
' |
| 95 | PLEASE PRINT NAME AND |
ADDRESS
; : . £ —
) .‘xm_ar[cxucunyg-wpg case, purpose built, with locks, ] & Mr/Mrs/Miss |
special hinges and lift-off lid. (plus p&p) | |
Internal console allows neat installation of computer, power supply | aares: |
and printer in fitted recesses. Provision for housing tape recorders up to I
28cm x 15cm. | |
Aluminium switch panel eliminates constant removal of plugs for both |
save/load and power off facilities and provides sockets for tape recorder | |
leads. to allow operation in convenient position shown. | |
All int_crn_al wiring and lcuduupphcr.ll to allow easy plug-in installation. | Please allow up to 28 days for delivery
Case |IL1.T|.“L'Ll “_ ll.h shock ilh:-_&l![hlﬂ[l foamto pT'l_.‘llCC! L'“'“P“E“‘“]-" “'h_ﬁ-“ If you are not satisfied we shall ol course |
closed and with retaining straps for neat storage of mains and T.V. aerial | refund your money, if you return the [
leads. | case undamaged within 14 days. I
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Each month we will interview a notable Sinclair user. Claudia Cooke
meets our first User of the Month, a retired shipbuilding manager.

Retiring to the sea, the
ships and his Sinclairs

RIC ANSELL had been looking
E forward to retirement and the
chance of a return to his native

Isle of Wight. Two years ago, at the age of
65, he moved into a cottage near the sea
at Cowes with his wife, also an islander,
and intended to enjoy a quiet life of
reading, walking and watching television.

“Never in a million years did I think I
would learn something so new at my
age”, he says. Yet in the six months since
his son gave him a ZX-81, he has become
hooked on home computers, to the extent
that he has just bought a Spectrum and a
new tape recorder to go with it.

“My son bought a ZX-81 but then he
moved to another computer and when he
visited me last summer he asked if I
would like the ZX-81.

“At first | wondered what 1 wanted
with a computer. I could not see any use
for it. I had nointerest in computersand
did not realise how much fun they could
be™.

Ansell, however, is a man who believes
in trying anything. “Once my son had
left I started fiddling with it and became
absolutely hooked in no time. It is the
sheer logic of it which appeals to me,” he
says.

“You program a game from one of the
books and it tells you that you have made
two errors. Once you find those errors
you realise they are so logical and
obvious. It just takes common sense™’.

He admits it was two weeks before he
managed to program a game successfully
and he has not yet reached the stage of
Writing a program.

“When I bought the Spectrum two
months ago, I found it much easier to
start because [ already had some
knowledge of the ZX-81 and I have
become much faster at typing-in now.

“] used to have two pipes of tobacco in
the afternoon and perhaps read a little or
watch television. Now I become so
engrossed I forget all about my pipe and
everything else and I usually spend about
two hours, four days a week, with my
Spectrum”.

Ansell had had contact with computers
during his work as naval planning
manager with Swan Hunter in Newcastle

before his retirement but although he did
the critical path diagrams for the
computer printouts, his contact was
indirect.

“] was always rather dubious about
large computers at work. If, for instance,
something is proceeding satisfactorily on
a ship and you put it through the
computer to find the best way, you might
have to wait five or six days for an answer
but you can go and look at the ship and
have it corrected in one day”.

He spent 35 years working for a local
shipbuilding firm at Cowes before
moving to Newcastle when the firm
closed. He began his career as a naval
draughtsman and then became a char-
tered engineer before working as a naval
shipbuilding manager. He loves ships
and everything to do with them and says:

“What amazes me about the Spectrum
is its ability to produce an almost perfect

‘Never in a million
years did I ilunk
I would learn
something so new
at my age’

reproduction of, say, a destroyer, at the
push of a few buttons”.

Ansell is keen to scotch rumours that
computers are for the young, or at least
for the under-60s. He sees no reason why
that should be so.

1 admit we are not so likely to have
contact with them in retirement. I doubt
that I should have discovered them if it
had not been for my son but I would
strongly advise any retired person with a
reasonable amount of common sense to
buy one straight away and play with it.

“It has given me an interest 1 never
expected to have at my age and my
brother-in-law and I spent the whole of
Boxing Day together, playing golf with
the Spectrum”.

It must be said that he is and always has
been an avid games player. Apart from
being a crossword famatic, he also
subscribes to a weekly puzzle magazine

and likes board games as well.

“] remember when my two sons were
young, I would buy a new game every
Christmas and we would all spend hours
with it, sometimes making-up the rules as
we went along which, of course you
cannot do with a computer", he says,

As for progressing to even more
ambirtious activities, he is happy with his
ZX-81 and his Spectrum, although he
says he may consider a 48K Spectrum
instead of his present 16K.

The next step, of course, is for him to
begin writing programs, something he is
characteristically keen to try.

“] realise I need more experience first
and 1 am still enjoying the cassettes | can
buy, like Escape and Othello, but I would

like to program one or two games and I
intend to try soon. I find a great sense of
achievement in pulting a program on
tape and having it correct”.

Ansell is a young-looking 67. He wears
a smart blue velvet jacket and sits in an
armchair within easy reach of a bowl of
assorted pipes, as befits any ocean-loving
man. On the other side is his Spectrum
and across the room there is the
presentation tray he received on his
retirement from Swan Hunter, listing all
the ships on which he worked.

The room is a stark mixture of the old
and the new, a combination which Ansell
has proved can work well together. Allin
all, computers have enhanced his life ina
way he did not think possible and did not
think he desired.

Retirement at Cowes, where he and his
wife were brought up, attending the same
school and marrying 43 years ago, is
something of an idyll and Ansell admits
that much as he enjoyed his years in
Newcastle, there was never any doubt in
his mind as to where he would set up his
retirement home.

*I think that had I left the island when [
was young, there might not have been the

same nostalgia but I was 50 when we
moved north and that is just too old to
begin putting down new roots".

Now, surrounded by sea, ships and a
host of books on both subjects, Ansell
and his computers are enjoying
themselves thoroughly.
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Claudia Cooke interviews a West Midlands doctor who is finding
ways of using a Sinclair computer to help educate his children

The smiling Spectrum
is Sophie’s first choice

OPHIE DENT has found life

enriched since the arrival of a

Sinclair Spectrum in her home
six months ago. It is not that she has
spoken of that enrichment but speaking
1s altogether a problem, since Sophie is
only 18 months old.

Her shrieks of delight are sufficient
proof as she hurls herself towards the
keyboard for another intense session
with one of her two programs. Both
were written specially for Sophie by her
father, Dr Tom Dent, who shares So-
phie’s enthusiasm for home computers.

His other children, 10-year-old James
and Rhian, aged seven, both fell in love
with the Spectrum as soon as it arrived.

It soon became apparent that the role of

onlooker was too much for little Sophie;
she wanted to play, too.

At first her father was not sure how
he could write a program for Sophie—
for pressing specific kevs and refraining
from resting an elbow on the others is
difficult for any baby—but found the
answer with two colourful and instant-
ly-rewarding programs which operate
whichever key is pressed.

The first allowed Sophie to produce a
smiling baby’s face on the screen, some-
thing with which she could identify and
recognise from an early age. Her father,
a 35-year-old general practitioner, ex-
plains: *‘Faces are the first things to
which a baby responds and under-
stands. It was a happy, smiling face and
Sophie loved it".

The second baby-proof program is
called Ghastly Graphics and has proved
equally popular with the older children.
Again, it operates by random pressing
of the keys. Gradually it produces a
mass of random graphics which eventu-
ally will fill the screen in a colourful
pattern. Each graphic is accompanied
by a note, making a cheerful rune which
further captures Sophie’s attention.

Dent admits that at that stage the
Spectrum is just another toy to Sophie
and an expensive one were it not also
used by other members of the family.

He is already looking to the furure,
when Sophie is three or four, and hopes
the Spectrum will be able to teach her to

“read quicker and more efficiently than

either he or his wife, 36-year-old Janet,
could do.

““The marvellous thing about a com-
puter is that it has infinite patience,
Where anyone else might be bored with
a reading lesson after half an hour or so,
it will carry on until Sophie has had
enough; and when children are really
interested in something, they can go on
for hours.

*“The computer also makes things
much more fun; learning becomes a
game. | have written two educational
programs for James and Rhian and they
love them. Yet if [ showed them the
same facts in a book they would tell me
to get lost. Books do not tend to be
fun”’

One of Dent’s educational programs
is for learning tables, a tedious task for
most schoolchildren. Yet James and his

friend both worked their way through
the program during my visit with evi-
dent enjoyment, not to mention great
HCCUT:}C}'_

The other program is on elementary
physics, an explanation of the differ-
ences between gases, solids and liquids.
A simple explanation of each is followed
by a simple question to test the child’s
comprehension of what has just been
read. An incorrect answer takes the

child back to the relevant text, which
may be read again for a better under-
standing.

There are no pictures, no tunes—
only words. Yet the program has proved
popular with the children in a way no
physics text book could hope to do.

“If you want to know the answer in a
text book, you have to look it up each
ume at the back of the book but here it
tells you immediately whether you are
correct. It also means you cannot chea
or skip pages as you can do in a book. It
is programmed so that you cannot move
on until you have understood and an-
swered a question correctly on one par-
ticular section™.

The Dent family does not use the
Spectrum only for serious programs
They use many of the games programs
on the market, too, and Dent was forced
to admit that he is usually beaten by
James.

He sees the implications of the com-
puter generally as far-reaching. Already
the health authority at Walsall, where
he works in a group practice, has a
computer which can recall children for
vaccinations more accurately than hu-
man labour could do.

There is also the potential for com-
puters to be used in many other forms
of recall in medicine, such as women
needing regular cervical smear tests.

Dent feels that if individual pracrices
could have their own computers they
could prove invaluable in assessing indi-
vidual practitioners’ performances. He
has already written a Basic program as
an experiment for patient use. It as-
sumes that the patient is complaining of
a stomach pain and asks a series of
relevant questions to which the patient
responds by pressing a key.

The computer assimilates the various
responses so that Dent can press
another key and be given one or several
possible diagnoses.

I was invited to try the program and,
being unable to remember the full de-
tails of any stomach pain [ might have
had, caused a rather confusing diagnosis
which ranged from dyspepsia to gall
bladder trouble. The point was that it
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think [ would have
thought so even if 1 had a pain at the
time. It also seemed more private and I
could take my time in pinpointing the
exact spot of the pain without worrying
that the doctor might become impa-
tient.

The program is not something Dent
will use with his patients; it is simply a
test for himself at this stage.

“I think a computer could become
very useful in this field. Certainly it
would save some time if a patient were
to answer the questions before going in
to see the doctor. It is a fact that a
doctor, being only human, cannot ask
the same questions without some form
of bias".

With a computer, a patient is given
no hint of an expected answer, or the
possible element of surprise at any
given answer, but Dent is quick to point
out that the computer is not in itself
sufficient because it does not see the
patient.

“The computer cannot possibly no-
tice that the patient looks more tired
than the previous week, for example, or
seems to be depressed about something,
but it might have a function in produc-
ing, very quickly, a list of possible
diagnoses for a given complaint™.

Dent, who lives with his family and
his Spectrum at Streetly, near Sutton
Coldfield in the West Midlands, trained
as a doctor in London and has been

was fun and 1

practising at Walsall for five years. One
or two of his friends in the area have
their own home computers but he says
his children know more computer own-
ers than he does.

“By and large, children seem to love
them. If they think a computer is fun
and it helps them to learn, I cannot see
anything wrong. I certainly do not feel

“The computer also

makes things much
more fun; learning
becomes a game’

it is indoctrination or anything. When a
child becomes bored with the computer,
he has only to switch it off and walk
away”.

Dent is hesitant about predicting the
success of a computer as a replacement
for school because of the social implica-
tions.

“It is a good teacher but I think the
children would miss school friends,
football and so on. We hope that Sophie
might learn from the computer to read
and perhaps to write before she begins
school.

“If there were no school in the area
which seemed acceptable to us, I sup-
pose we might consider teaching her at
home but that is not the case and,

anyway, I think we would make that
decision with or without the com-
puter”.

At the moment the Spectrum is So-
phie’s toy, one of many. She under-
stands that 1o press a key will produce
something entertaining on the screen.
She does not yet know that it can make a
difference which key you press and she
certainly does not understand that tapes
were not designed for unravelling with
a little finger and trailing across the
floor but given that she is still a baby,
her familiarity with computers should
make all those things far easier to learn
in the next few years.

Her seven-year-old sister already en-
joys entering programs, with a child's
unquestioning acceptance of the repet-
itive details required in instructing a
computer—and she started only six
months ago.

The Dent family has found a toy, a
teacher and a potential secretary all in
one, The next stop will be to buy an
interface to enable them to use the
Spectrum as a word processor.

With an age range spanning one-third
of a century, they have found something
from which each can benefit. As a
family they have been converted.

If readers would like to mominate people for User
of the Month, please write 1o Sinclair User, 196-200
Bails Pond Road, London N1 4AQ giving name,
address and daytime telephone number and the
reasons for the nomination.
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GRAMMAB

JOYSTICK
s INTERFACE ™ RN

Sp

ABOUT OUR INTERFACE

I'he AGE Programmable Joystick Interface is
aunigue design offering the of any Atari-
compatible joystick with absolutely all soft
ware, whether it is cassette or ROM cart-
ridge, with the Sinclair Spectrum or ZX81.

The hardware programmable interface re
quires no additional software and accurately
replicates the keys of the computer in a
manner which is responsive to absolutely
ALL key reading methods, both BASIC and
Machine Code.

The interface does not interfere with key
operation and can therefore be used simul-
taneously with the keyboard.

There is no need to remove the interface once
fitted as the rear extension connector will
accommodate further expansion, i.e printers
or RAM packs ete. This important feature
avoids excessive wear to the expansion port.
The key replication principle pioneered by
AGF means that your own programs can use
eight directional joystick movement by
utilising simple key reading BASIC.

I'wo joystick sockets are provided which
share the same keys, for use with the
majority of two player games. Several inter-
faces may be Lu.t:afnn the same computer for
multiple joystick applications.

I'he interface is programmed by a two digit
code, which is looked up on a programming
chart supplied, for each direction and firing
button, The two numbers are then selected

on a pair of leads which are clipped onto’

appropriately numbered strips on the inter-
face.

Once configured this can be marked on a
Quick Reference Programming Card for
storing with the game. As the programming
i5 naf power dependent the interface retains
the last configuration made and can be
immediately used when next switched on.

for

KEY FEATURES

*

]

-

Programmable design gives TOTAL soft-
wire support.

Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot, Le Stick etc.

Rear extension connector for all other
add-ons,

Free demo program and instructions,

’o
%

ectrum °
or 2Z2X81

PACKAGE CONTENTS SUPPLIED

® Programmable Interface Module as illus
[l:![l.‘d.. complete with clip-on Program
ming leads.

® Seclf adhesive programming chart detailing
how to define which key is simulated by
UP, DOWN, LEFT, RIGHT, and FIRE.
This can be fixed on to the case of your
computer or if preferred the protective
backing can be left on. The chart is made
of a very durable reverse printed plastic
and is extremely easy to read.

® One pack of ten Quick Reference Pro-
gramming Cards for at-a-glance setting
to your games requirements. The card
allows you to mark the configuration in
an easy to read fashion with space to
record the software title and COM pay
name,

® Video Graffiti demonstration program
which is written totally in BASIC to illus-
trate how all eight directions and fire
can be read. This is also a useful high
resolution drawing program.

- _]1 months guarantee and full written
instructions,

JOYST | CRo

CONTROLLERS [——
FOR USE WITH OUR INTERFACE
Module or VIC 20, Commodore 64,
Atari VCS, Atari 400, Atari 800
If you require extra Joysticks for our
onginal interface module mark order
'OLD" Jovsticks

ONLY £7.54 inc VAT + P&P =

FROM: MR/MRS/MISS

ADDRESS

SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT, SA,

FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR

DEALER ENQUIRIES WELCOME

aTyY ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE & 33.95
JOYSTICK(S) 7.54
PACK(S) QUICK REFERENCE CARDS 1.00
ONE VIDEO GRAFFITI e FREE
Zx81 [ ZX SPECTRUM [0 Please tick FINAL TOTAL

EXPORT PRICES ON APPLICATION
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SPECTRUM & ZX-81
EDUCATIONAL SOFTWARE

CALPAC LEARNING SERIES

 PACKS 10 halp

¢ childien with their school wark. Tha

VOLUME 1 (from B years)
Tare and srits addtian o @ 0N
VOLUME 2 (fro
Roman histody; Spelimg tester wilh sasy aniry of your own s, fexbis fable-te
VOLUME 3 (from 9 years)

Nouns, weibs, adjectrees and sdverts: tanses of verbs; biglogy of the fiower; long drision hio

ures of the CALPAC LEARNING SERIES include

vour own choice into the programs

LPAC C1 O-LEVEL CHEMISTRY £7.50

ms. The subject maiter his baen corefully structuned

early (48

A8 Specirum and 16 ST versions of the casserte e svaishie Flease speclly which you

Dur software is available by direct mail from!
CALPAC COMPUTER SOFTWARE

108 Hermitage Woods Crescent

St Johns, WOKING, Surrey GU2Z1 1IUF

For furthe ails please 1elephone: 048 67 2584

We have a demonstration cassette available for retailers or schools

TAKE A BREAK
PLAY WITH EDUCATION

New games for secondary level
learning and revision

AKADIMIAS FOUNDATION SERIES

Programs especially written by University
Academics and teachers for the Spec-
trum 48K.

Choose between various time based skill
levels to answer questions in your sub-
ject.

English History
European History
English Literature

Ask us for a catalogue:
Sussex Software
FREEPOST : Devizes SN10 1BR
Wiltshire

SUSSEX
SOFTWARE

SINCLAIR USER Amnual 1584

Every computer needs

CHATTERBOX Il

“Listen creep, | am the leader

For ZX81
SPECTRUM J—
BBC

TRS 80

APPLE
NASCOM
VIC/PET /64
E

(Please stale)

PITCH
CONTROL

CHATTERBOX Il ™ tarcay anything!

Genuine phoneme synthesis - not just recorded
speech - hence unlimited vocabulary
Programmable pitch for more natural intonation
(exclusive to Wm Stuart Systems)- solid tone
cabinet for quality sound - integral beep/music
amplifier. PLUS expansion socket for BIG EARS
voice recognition system. Full instructions
technical notes and software supplied with this
outstanding educational unit.
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programme”

kBIG EARS*¥ %

£
SPEECH 3 %,
INPUT -
FOR ANY
COMPUTER

Hugely successful Speech Regnition Systemn
complete with microphone, software and full
instructions

BUILT TESTED & GUARANTEED

PLEASE STATE COMPUTER: UK101
SPECTRUM, ATOM, NASCOM2, Vic 20, Micron
ZXBO/B1, PET, TRS80, MZBOK, APPLE Il, BBC MICRO

ZX81/SPECTRUM

MUSIC SYNTHESISER (Stereo)
16 LINE CONTROL PORT

CONTROL
Play 3-part music, sound effects, drums etc. Full
control of attack, decay and frequency iy,
Input/Output lines provide control and monitor w
facility for Home Security, Robot Control, Model

Railway etc. etc. Works with or without 16K RAM gy

Full instructions/software included
Add keyboard to make a live performance AMAZ'"E:;:&
polyphonic synthesiser!

Note: up to 3 units can be used simullaneously. £19.50 xm
giving 9 music channels & 48 10 lines £25.50 (BUILT)

onLY £49

NEW!

VIBRATO

THE COMPOSER
Synthesisar Music 6,)
Programi: 2 O
Enter & piay 3 part hanmorny
Includes demaonsirations
(Spectrum ZX81|recommended £7

TALKING HANGMAN }

! <
A

trum) £6

CHROMACODE???777?

Can you deluss thi Do
= NG

ZX ARP/DRUMSEQ =
Fascinating synihasisar F_;
demonstrations., Generales ==
automatic sequencesand [
plays from keyboa:
woiird effects (Sp

COLOUR MODULATOR

RGB in, PAL/UHF out (not for ZX)

Please add VAT at 15% to prices.
Barclay/Access orders accepted by telephone

puLT£22

All enquiries
S.AE. please

R LIAN/ Besw-ustouns e
STUART trsusuy [ —
Itshire. £ C
SYSTEMS Led Tel snglaapum 235




Taking the strain out of
calculating the wages

Starting with the ZX-80 Ronald Sims has always found serious uses
for his machines. Claudia Cooke talks to him about how they help.

O-ONE was more pleased than
N\’era Sims when her husband

Ronald invested in his first
computer, a ZX-80. For the first time in
almost 20 years, her workload was re-
duced from a day-and-a-half each week
to only four hours. Mrs Sims has the
job of calculating and paying the weekly
wages for the 35 employees of the fam-
ily automation business.

“I-used to do it all in my head, with
the help of a ready reckoner and it took
me a day and a half. Now my husband
has written a program which does it all
for me and it takes a few hours. It has
been marvellous™.

Her husband has since changed to a
ZX-81 with a 64K Memopack and the
program covers job costing for up to 10
jobs, tax deductions, a variety of indi-
vidual allowances and more than 30
subtotals and totals.

Mrs Sims, 69, says: “It was a bit
strange at first because I didn’t know
the first thing about computers but I

soon got the hang of it and now I’'m
really pretty quick™.

Husband Ronald, 70, interrupts to
reveal that the early days were not that
simple. ““She just wouldn’t believe it at
first. When the computer produced the
figures she used to take them down

“The computer just
cannot make the kind
of human errors
everyone makes’

quickly and work it out herself to make
sure. I must say her calculations were as
quick as those of the computer.

“MNow she realises that the computer
just cannot make the kind of human
errors which every person is bound to
make at some time or another”.

Although the Sinclair is his first com-
puter, Sims is no newcomer to the
processes of logic involved. He had

worked in the radio industry since 1929
and had become fascinated by ‘wire-
lesses’ even before he left school at the
age of 17.

“At school we had a physics master
who was very keen on the wireless, as it
was known in those days. | was charged
with his enthusiasm and by the time I
left I was one of few people who knew
how they worked."”

His first job was with a firm selling
do-it-yourself wireless kits. People
would buy the kits on Friday, he says,
and return on Monday to find what
they were doing wrong. His job was to
advise customers exactly how to assem-
ble them.

“In the early 1930s I realised my
technical education was not keeping
pace with the changes so I got a job with
Siemens in telephone exchange devel-
opment work. The logic then was the
same as the logic of computers today
and I was given a good training”’.

When the second world war broke
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out, the company had just begun work
on the development of radar and Sims
became chief of test gear.

“There was such urgency because of
the war that we had to start manufactur-
ing in quantity products which had not
been made previously. Being respon-
sible for testing, it was the first time I
really became interested in automation
and automatic testing.”

After the war, Sims left to join Mi-
chael Sobell, first as technical assistant
to the buyer and then as chief buyer. He
stayed with the company for 12 years
and says that without Sobell’s commer-
cial guidance he could never have start-
ed his own business.

Start it he did, 25 years ago, when he
detected a gap in the industry for auto-
mation. Today his company, Lectromec
Controls, is still flourishing in south
London, run by his three grown-up
sons and his ZX-81.

He is working on a cashflow program
for the firm, although he is doubtful
whether his Memopack can cope with a
sufficient number of invoices.

His wages program ook many
months to compile but the result has
been worthwhile. Not only does it do
the job much faster, it rules out the
necessity for Mrs Sims to have her cash
sheets checked by someone else before
handing-out the pay.

“If you make a mistake you just look
at the picture and know if it’s right or
wrong”’, says Mrs Sims. “The only
thing is that you lose your brain, be-
cause you just look at the picture and
copy it all down. I used to have to make
so many calculations in my head but
now I almost think you could become
brainless within a few years.”

Sims has one criticism of Sinclair,
levelled at the printer. “‘I think it was
very ambitious to produce this printer
but I think it leaves a lot to be desired.
It prints so badly; I think it’s the ther-
mal paper. If you leave it switched on

Christmas. We couldn’t drag them

away from the set. We all enjoyed it”.

The eldest grandson, aged 12, has
already had the ZX-80 bequeathed to
him, together with the 16K memory.

He is at least as enthusiastic as his
grandfather.

Now Sims is working on a conversa-
tion program to use with his grandsons
at this year’s Christmas gathering. It is
a marvellous program so far, tailored
individually to each of the four boys so
that if one gives the computer his name,
it is liable to answer back with the name
of his brother.

A selection of 10 answers to each
response from the boys appears at ran-
dom, resulting in some highly-enter-
taining non sequiturs, as well as some
startlingly accurate replies.

When asked how 1 was feeling by the
computer, I replied “very hot”, only to
be told rather cheekily: “You look all
right to me”. When I agreed with the
computer’s suggestion, “‘I hear they call
you Podge”, it replied curtly. “Stop
mucking me about”.

Sims hopes to develop the program to
around 10 or 15 minutes by Christmas
and is gaining evident enjoyment from

‘I think it was very ambitious to produce the
printer but it leaves a lot to be desired; it
prints so badly. If you leave it switched on all
day the thing gets warm and the print blurs.’

1984

all day, which we might need to do
often, the whole thing gets warm and
the print blurs”.

On the whole, though, he sees his
computer as a great boon and not only
for work purposes, “We have four
grandsons and you should have seen
them with all those computer games at

the work involved.

Aside from the computer, he and his
wife are kept busy at their home in
Ewell, Surrey. Mrs Sims is a regular
bowls player, although sadly out of
action during my visit due to a back
injury. Her husband likes nothing bet-
ter than to sit down for an hour or so

and play the organ. He is from a musi-
cal family and as a child learned to play
a variety of instruments, including the
piano, violin, flute and piccolo, but his
favourite remains the organ. *‘I particu-
larly love playing classical music. 1 have
always found it relaxing. To return
home and get lost in the music for a
time is a wonderful way of recovering
from work™.

The Sims also have a narrow boat,
moored on the Thames, to which they
retreat whenever possible during the
summer months to enjoy the sun and
the fresh air.

“Mostly we take it on the Thames
these days, rather than the canals, but it
is a wonderful way of relaxing. You
don’t have to arrange it all in advance;
you just decide to go and that’s it. It's a
kind of freedom which is very valuable
in business because, contrary to popular
opinion, you cannot just take-off’ on
holiday overseas whenever it suits you.
You never know what will happen until
the last moment™.

Both are now semi-retired and the
father figure wisely attempts to keep his
nose out of the family business to a
great extent, leaving his sons to run it
the way they wish to do.

“] never pushed them into ir, or
expected too much of them. They all
worked for other firms for a few years
before joining me but I must admit it is
pleasant that they all wanted to join.
Now one is the managing director, one
is sales director and the third is really
installation manager”’.

One of his sons has also become a
highly-proficient organist, playing in a
dance band. His father pours generous
praise on his talent.

Married for 43 years, the Sims are a
contented couple, although not content
to sit back and do nothing. Theirs is an
active life, made more so by the advent
in their home of the computer.

They certainly defy any theory that
computers are for the young. It was Mrs
Sims who, having read Sinclair User,
became the first person (o nominate
someone for the title of User of the
Month — her husband. ,

She nominated him not only for his
wages program but also for the fact that
he derives so much enjoyment and re-
laxation from compiling the programs.
His enjoyment of making the programs,
she says, is almost greater than his
enjoyment of operating them in his
computer and although she steers clear
of programming, she has learned a new
skill at an age when few women expect
to do so.
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SPECTRUM USERS

NOW AVAILABLE—THE ULTIMATE
IN GAMES ACCESSORIES

THE FOX PROGRAMMABLE INTERFACE

The Interface with:

Total compatibility with all games.

Proven compatibility with the Microdrive.

Built in memory to store up to 16 different game keytops.
Battery back up so no loss of memory after power off.
Trickle charge batteries used so they recharge whilst in
use (no replacement needed).

Only one two-position switch for simplicity of use (no loose
wires or clips to attach).

Accepts any Atari type joystick.

Fully cased with through port for further expansion.

Can be used as a pseudo ROM for personal tool kit.

=

Just plug in switch on and play the game with Fox only 238.::[) INCL.

£37.50 mcL

+ SPECIAL CHRISTMAS OFFER
Buy the Interface with the Quickshot Joystick or
the Triga Command Joystick (normally £12.50) for only

*

ALSO AVAILABLE—THE FOX 48K
SPECTRUM UPGRADE

UPGRADE YOUR 16K to 48K

The kit reviewed as ‘‘Easiest to Fit"’

and “Best value for Money”

Simple insertion, no soldering required, full instructions and guaranteed.

Move on up to 48K

only £2 0 . 99 INCL

And at last the keyboard
with a space bar for

the Spectrum.
THE NEW FDS

This elegant desk
top system, designed
for the professional
user. In its shimline
case, the superior
kevboard contains all the
graphic characters for the above
computers. With the additional function
kevs and SPACE-BAR, speedy and accurate data entry is made simple.
The Fuller FDS is easy to install, based on the very popular FD42
system, it requires no soldering or technical knowledge.

Send now to:
Fox Electronics Lid,
141 Abbey Road, Basingstoke
Hants RG21 9ED
Tel: 0256 20671
send me
Interface
Interface with Quickshot/Triga
Upgrade
FDS Kevboard
T TR | S DT T .
Address

Please

I enclose £
or please debit my Barclaycard
Ne. [ T1
Callers welcome by
Appointment
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Memory

Expanding memory on both the basic ZX-81
and the 16K Spectrum is a major concern to
Sinclair owners. Stephen Adams reviewed
the expansions systems available for both
machines and the results are re-printed here.
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Cheap is not nasty
in memory packs

Stephen Adams examines the many ways of

expanding the storage of the ZX-81.

HERE ARE so many ZX-81

I RAM packs around these days

that it is worth looking at what
they can offer in the way of more
facilities.

First, a little explanation of the ZX-
81 memory map and ROM routines
would help in understanding the limita-
tions of the ZX-81.

Sinclair engineers, when they de-
signed the ZX-81, did not expect that
anyone would need more than 16K of
RAM. So they took some short cuts in
the design which made it cheaper and
easier to access the RAM and ROM.
One of the them was to restrict the
upper 32K of the memory map to work-
ing the screen and nothing else. The
other was that the ROM, which is only
8K long, was allowed to repeat itself
throughout the memory map unless the
RAM was working in that area.

Those decisions allowed them to de-
code only the top two ADDRESS
lines—A14/A15—to determine whether
RAM/ROM or RAM with DISPLAY
was on at any one time, the address line
Al5 deciding whether the display was
on or not and the display being on only
in the top 32K of memory and thus
dividing the memory map in half.

The Al4 address line divided each
32K section into two quarters, the bot-
tom half of which was ROM and the
top half RAM. As they were the only
decoding done inside the ZX-81 the 1K
of RAM repeated itself all the way
through the 16K RAM section,

Memory map of the ZX-81

64K
RAM for display—display file
48K
ROM appears again
32K
1K or 16K RAM
32K
1K or 16K RAM
16K -
|
| ROM appears again
8K | ;
True ROM area
0K

When the 16K RAM pack is added,
however, it is switched-off by the use of
the RAMCS line on the edge connector
and the RAM chips in the RAM pack
do all the extra decoding necessary to
divide the 16K section into individual
bytes.

To expand the memory above 16K
required some special decoding in the
RAM pack so that it did not interfere
with the display, which needs a repeat
of the first 16K of RAM at 48K and
above in the memory map.

It also required that the ROM be
restricted to the first 8K of the memory
map. That was done by using the
ROMCS line in the same way as the
RAMCS was used on the 16K RAM
pack. Memotech was the first company
to produce a 56K RAM pack. Most of
them are now called 64K packs but you
can use only 56K and that allows you to
use 48K for Basic and 8K RAM where
the ROM used to be, between 8K and
16K, for machine code.

There are some restrictions on using
the 48K as you cannot run machine
code in it and you have to be careful
that the display file does not cross the
32K border. Memotech now has 16K
and 32K RAM packs in the same boxes
as its 64K ones, which are often used by
dealers as a second choice to the Sinclair
16K RAM. Memotech has a good repu-
tation for service. The 32K pack allows
you to use your 16K RAM pack as well
to achieve 48K.

The boxes are made from extruded
aluminium and are used as a heatsink
for the internal +5V regulator. RAM
wobble problems should be familiar to
all readers and Memotech is no excep-
tion but the company provides a Velcro
strip which binds the packs to the ZX-
81 and other packs. The instructions
are clear and concise in a booklet accom-
panying each pack but they are expens-
ve.

The Sinclair 16K RAM pack has
received both complaints and praise.
The complaints are from users who
have had to experience RAM pack wob-
ble, which occurs when using the Sin-

clair keyboard. The design of the RAM
pack 1s such that it is not connected
firmly to the ZX-81 and the top of the
RAM pack rests against the top of the
ZX-81 case. Every time the keyboard is
used that lifts the RAM pack from the
table and shakes it. The edge connector
eventually becomes so loose that any
slight movement will disconnect it from
the ZX-81, corrupting the ZX-81 mem-
ory.

Several methods have been produced
to stop the wobble — flexible cables so
that the RAM pack can be laid flat on
the table from dK’tronics and the
RAM-LOK from Adapt Electronics
which bolts together the ZX-81 and
RAM.

The best method, though, is to buy a
RAM pack which has been designed 10
eliminate the wobble. They consist
mostly of not allowing the circuit board
to be connected to the casing of the
RAM pack, so that the board can move
up and down inside the case with the

movement of the ZX-81. A reliable stiff

edge connector is also required. Some,
like that from Cheetah, have also been
designed to wrap round the back of the
ZX-81 so that there is little movement
between the two casings. Some manu-
facturers are also using +5V-only
RAMs so that they do not have to
provide a power supply from the +9V
supply which can vary depending on
the equipment used.

Kayde, Camel and Econotech 16K
RAMs are good examples of the first
type, the first two being cased. The ZX-
Panda and the Cheetah are good exam-
ples of the second type.

The ZX-Panda can also be used to
give 32K by adding a small PCB con-
taining 16K more RAM inside the case.
The Audio Computers RAM pack pro-
vides a fairly stable 16K RAM pack
which has a hook to hold it on to the
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back of the ZX81 and can be fitted with
an XROM pack which makes it even
more useful as it provides EPROM
loading and saving facilities. Some of
the RAM packs provide a LED — a
little red light — but that only provides
an indication that there is power to the
RAM pack and not whether it is work-
ing correctly.

The best choice is obviously a non-
wobble RAM pack which is inexpen-
sive. If you can afford it and do not
want to use pre-programmed ROMs or
other devices, opt for a cheap 64K
RAM pack. They take up just as much
power as the 16K and will also work
with the Sinclair printer — see the table
for a list of facilities of the various RAM
packs.

Basicare provides a different kind of
RAM; you must first buy a base module
to use its RAM, called a Persona. It is in
16K and 64K packs for the ZX-81 up to
a maximum of 512K. That is divided
into banks and you will require other
modules to have the banks talk to each
other. The maximum memory available
at one time is 32K. It is the only system
which allows you to run big programs
but at the moment there is very little
software to run it.

Yet another type of RAM pack is
available and that is the battery-backed
RAM — DROM, which allows the user
to do things which normally would have
to be run in from tape — instantly.
They can provide storage for routines to
side-scroll the screen in any direction,
assemblers, new operating systems to
replace the Sinclair ROM or even your
own favourite Basic program.

A multitude of DROM packs is pro-
duced by Camel Products. Two of them
work on the ZX-81, the Memic 81 and
the Cramic. The Memic 81 contains
one or two static 2K by one-byte chips
giving 2K or 4K of RAM backed-up by

a battery when the power is off to
preserve its memory. That occupies any
position in 8K-16K area of the memory
map. DROM devices allow you to write
a machine code or a Basic program and
transfer it into the 8K-16K area of the
memory map. Machine code can be run
from there, saving valuable RAM space,
but Basic programs must be uploaded to
the Basic area before running the pro-
gram.,

That means that any Basic program
is limited to 8K unless the Cramic is
used which is 16K long. The routines
for the transfers are included in the
notes with every pack and consist of
machine code routines which must be
run by using the USR command.

The Cramic is a special case as the
16K can be switched in or out by a
software switch and so a Basic program
can be loaded from tape into the Cramic
and sealed-off from the ZX-81. Power-
ing-off the ZX-81 then has no effect, as
the RAM module has its own battery to
keep it operating. The program can be
restored by powering-up the ZX-81 and
running a machine code program to
step back in the Cramic where you
ceased. That leads to my first criticism
of the notes; nowhere is it mentioned
that you should save the machine code
program on tape, in case something
£OES WIONE.

The code required is very short but as
it needs to be put into memory before
using Cramic it would have been better

to load it from tape. That routine could
be stored in the Memic 81, of course,
which is outside the Basic area and the
routine loaded into the Basic area from
there. The advantage of DROM over
ROM is that it can be changed.

The other DROM 1s available only in
kit from from Hunter Electronics and
consists of board which plugs into the
back of the ZX-81 and provides 2K of
battery-backed RAM, with space for
three more chips. If you wish, some of
them can be turned into ROM sockets
to take 2K or 4K EPROMs.

The RAM pack race has now become
so cut-throat that a few firms which
were doubtful have withdrawn. The
firms remaining are giving the custom-
ers what they want, depending on price.

Cheap is not necessarily nasty any
more. S0 look for the bargains — they
are there to be found.

DROMS

Memic 81 4K £34.45
Cramic 16K £91.85
Basicare 2K £39.50
Hunter 2K £19.95
SUPPLIERS

Basicare Microsystems Lwd, 12 Rickett

Street, London SWE

Cambridge Microelectronics (Camel], 1 Mil
ton Road, Cambridge

Cheetah Marketing Ltd, 359 The S5Strand,
London WC2.

JRS (Econotech), 19 Wayside Avenue, Wor-
thing, Sussex.

dK tronics, Unit 2, Shire Hill Ind. Estate,
Saffron Walden, Essex.

Audio Computers (Solldisk Ltd), B7 Bourne-
mouth Park Road, Southend-on-Sea, Essex

RAM pack Anti-wobble + 5V only ] Cased Price

y Basicare 16K ] - | - = ; £26.75
Basicare 64K v l - ; £76.25 _|

Camel 16K - e - ! £20.64

Camel 64K : v w = £8D.45
Cheetah 16K 3 o - » _»-_- -| £19.75 2

Cheetah 64K - - L £44.75
Econotech 16K v ' I __: __jzﬁ.;ﬁ ,
_nll(‘:runi.cs 16K o - i £22.95 [
—_— - —
dK'tronics 64K - - T. £52.95 :
_Audiu Computers p-'_ - - ! £19.85 l
Memotech 16K i - L;!-.m} . “
Memotech 3ZK : | £49.95 ]
I Memoiech 64K __'.—__ - - £79.00 E
Sinclair 16K ' K1 Y - _£2Q,!5 l

ZX-Panda g - - - £19.95
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Upgrade your
16K

ZX SPECTRUM
Now!

The CHEETAH 32K RAMPACK simply plugs into the user port at the rear of
your computer and increases the memory instantly to 48K.

Fully compatible with all accessories via rear edge connector
No need to open computer and invalidate guarantee

Why send your computer away and wait weeks for upgrade
Fully cased tested and guaranteed.

Why wait any longer?

Only £39.95 including VAT and P&P.

Now make your
Spectrum and ZX-81 Talk

The Cheetah ""SWEET TALKER" just plugs into the back of the computer using the existing power supply. Based on an
allophone system you can easily program any word sentence or phrase. Fully cased, tested guaranteed and compatible
with all accessories via rear edge connector, Complete with demonstration cassette and full instructions. No more lonely
nights! Simply incredible at £29.75 (Please quote when ordering whether Spectrum or ZXB1 owner)

16K RAM Pack for ZX-81 £19.75
64K RAM Pack for ZX-81 £44.75

Prices include VAT, postage & packing. Delivery normally 14 days. Export orders at no extra cost. Dealer enquiries

welcome.

Send cheque/PO now to:
CHEETAH MARKETING LTD
Dept SA
24 Ray Street
London EC1 R3 DJ
Tel: 01-278 6954

32K RAM Pack and 'SWEET TALKER'’ also available from larger Branches of

g o eres WH SMITH
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Sinclair has been overtaken by other suppliers
of upgrades. Stephen Adams reports.

Spectrum
finds itself

at full stretch

HE SPECTRUM is in four ba-

sic forms. Model 1s which have

two [C-type sockets into which
a printed circuit board i1s plugged and
model 2s which have all the RAM fitted
on to the main printed circuit board
I'here are, of course, two types in each
category, the 48K and the 16K

The 48K cannot be expanded, as all
the EXISIINE Memory space 15 L‘U‘.f.‘r\'t|
with either ROM or RAM — all 64K ol
it. The ROM can be switched-out exter-
nally ro add different ROMs using the
ROMCS but the RAM cannot as there
is no equivalen: RAMCS

Therefore all memory expansions can
be done only to the 16K models. As the
already contains 16K of
RAM, the top 32K of memory area —
32K-64K — 1s the only space to put 11
Most memory expansions fill that space
with 32K worth of RAM chips but the
East London Robotics 64K add-on —
the SP80 has two sets of 32K RAM
which can be switched in and out unc
a program instruction or from the key-
board.

The kits consist of
decoding chips, except model 1 versions
where all the chips are soldered to a
PCB, and eight 32K by one-bit chips.
Those RAM chips are very sensitive to
static electricity and warnings are in-
cluded in all the instruction sheets. The
way to handle them properly is not to
remove them from their protective
packaging until needed and to keep
touching an earthed object such as a
radiator or gas pipe occasionally to re-
lease the static charge. The static can be
caused by nylon or wool in your cloth-
ing being rubbed.

Putting-in the chips can be a little
difficult and it is recommended thar you
check that the pins are straight before
you insert them. The Fox Electronics
kit has the pins already straightened.

x'ﬂ:]'IF".J‘.(‘]

cr

:hLIT IMEenmory-

Also check that none of the pins is bent
outside the socket or underneath the
chip when vou have finished

The best technique to use 1s to put all
the pins on one side into the socket and
then to pull the pins on the other side
over the holes in the other side of the
socket, Once both sets of pins are rest-
ing in the socket holes vou can push
down gently on the chip 1o push it into
its socket

The instructions vary from a four
page. step-byv-step meticulous descrip-
tion by Delta Research to one page just
listing where the chips go by Fuller.
Apart from the Fuller instructions all
provided sufficient detail to allow you
to know where each chip goes and what
precautions to take

As part of its instructions Fox Elec-
tronics also includes a sheet showing
how to tune the colour on a Spectrum 1o
give better results. It also shows you
how to tell whether it is the Spectrum
or the TV set causing a problem. Sheets

“The 48K
cannot be
expanded’

normally cost £1 from Fountain Elec-
tronics but are free with its RAM kit,
along with a small Basic program to
demonstrate the usefulness of 48K.

The fitting of the Fox kit was the
easiest but if you have problems you can
send back the kit with the details of the
Spectrum at any time in the following
12 months. East London Robotics will
fit the chips at an extra cost of £7 by
post or £3 by personal visit.

Delta sends a memory test tape which
checks all the memory by using a ma-
chine code program going through at

least all the manufacturer’s specifi

tions. The tape can be used to kee

eyve on '\I'.\l‘l,'\ | mMemonry r,lll..‘,'m as 1l 1‘,I.I]\-‘-
with an error which can then be sent
Delta or Sinclair. The tape

would cost

18 ! T
Wl (14

normally £3.50 and is a

i1 : "
roatiy \l'llfll"]l."ll'll‘\l‘.; test taking ar least

cight minutes
East lL.ondon Robotics and Delta
were the only model 1 boards we could

test and both could be fitted easily with
less trouble than the model 2

East London Robotics also does an
SP80 ki hdK ol
memory in the same sockets as the SP48
(48K) titted. That
two separate banks of 32K, switched by
an OUT

That is possible only because of the
64K RAM chips which are used instead
of the 32K RAMs and a massive modifi
cation of the decoding chips which plug
into the Spectrum

which can provide
15 achieved by having

Imstruction.

No soldering is re-
LIll”':.'Ll but some care needs 1o be taken
inserting the chips, as three of them are
wired together using twisted insulated
WIre.

A LED 15 also soldered on to one of
the chips to indicate which bank 15
being used. The only problem is that
you can sez it only with the top off or
looking through the
hole. The LED lights when it is in bank
two and when the machine is turned on
the light shows on bank one

The only problem with the SP80 is
that the stack and any program running
in it must be in the
provided by Sinclair. If it was allowed
to go into the top 32K it would be
switched-out on the first OUT instruc-
tion and the program would have no
where 1o go.

Also the machine code stack for re-
turn addresses would have to be in the
lower 16K area for the same reason.
That leaves the user to develop a pro

edge-connector

16K of memory
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gram which will be able to use banks of
memory without having the conve-
nience of Sinclair Basic to cope with it.

Prices of the various kits are detailed,
along with an indication of how good
the instructions were, guarantee period
and number of tests performed on mem-
ory after fitting.

It is also possible to add a RAM pack
on the back of the Spectrum. A Spec-
trum-type 32K RAM pack has been
produced by Cheetah Marketing Ltd. It
fits very snugly on the back of the
Spectrum and because it is outside the
case it does not marter if it is model 1 or
model 2.

It also has an extension piece on the
back so that you can plug in Micro-
drives when they arrive. The RAM
pack has no known wobble in use and
can be firted very easily by plugging it
into the expansion port. It costs £39.95.

The alternative is to use a ZX-81-
type RAM pack with an adaptor to give
you another 16K or 32K. To use it you
will require an adaptor.

EPROM Services and myself both
make adaptors for the 16K RAM pack.
Mine can also cope with a 64K RAM
pack to give a full 32K by changing a
soldered strap on the board or ordering
a 64K version. I also produce an Adam
Il which lets you have a 16K RAM

pack on the back of the Spectrum but
which also allows devices which used to
work in the popular 8K-16K region to
work in the 56-64K region of the Spec-
trum. All the adaptors mentioned cost
£9.

Of the RAM packs and kits reviewed.
Fox Electronics for kits and Cheetah for
RAM packs stand out as good value for
money.

Fox Electronics, 141 Abbey Road, Basing
stoke, Hampshire. Tel: 0256-20671

Cheetah Marketing, 359 The Strand, Lon-
don WC2 OHS. Tel: 01-240-7939

East London Robotics. No. 11 Gate, Royal
Albert Docks, London E16. Tel: 01-471
3308.

Delta Research cheques to Servodata Ltd
16 Church Street, Basingstoke, Hamp-
shire. Tel: 0635-45373.

Fuller Micro Systems, 71 Dale Street, Liver
pool 2.

Producer RAM Instructions
Fox 12K Grood
ELR 12K Good
Delta 12K V. good
Delta 12K V. good
Fuller 12K FPoor
ELR 32K _ Awverage
ELR 64K Average

| ¥ 64K Average

Eprom Services, 3 Wedgewood Drive, Leeds
LS8 1EF. Tel: 0532 667183,

Stephen Adams, 1 Leswin Road, London
N16 7NL.

vy —Culs o F

EL DG

S =

Model Guaraniee Tests Price
2 12 months 1 £24
2 | £23.65
1 = 100 £33
2 =100 £26
- 1 £24.30
2 L3365 |
| 1 5065
2 | L46.65

A world of activity for you

&

and vou:;__Sinclair

2 Whether you have a ZX80, ZX81 or Spectrum

— N
i

we can show you
) there's far more to your Sinclair than you ever thought possible.
||y That's the active, lively world of Sinclair User — the first magazine
] written specially for everyone who owns or uses a Sinclair

computer.

Every month, there is a whole range of games, business ideas and

bright new ways to learn. There is the Sinclair User Club, with

special exclusive member offers. There are technical facts,

development news and advice, plus hints from other users and

answers to queries — in fact everything you need to be an

interested, informed and ACTIVE Sinclair user.

There's just one problem — Sinclair User sells out fast! 5o make

sure you don’t miss your copy: order it today from your
newsagent — or complete the subscription

form below and we will -

send it to you direct, every month. —— "'h (;;'-..‘!:J\E'ﬁ
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Thoughtful Presents

Buy the latest in educational toys for Christmas

educational soffware. LCL has learning
games and useful courses, for the Spectrum,
ZX-81, BBC, VIC, Electron, Apple and PET, for
example:

MICRO MATHS. 24 program self-tuition or revision
course to O-Level. £24.50 (except ZX-81 £14.50)

ANIMATED ARITHMETIC. Teaches using moving
colour pictures (not words), includes Clown
Count and Addition Express £6.50

the programming standard is high. The
programs are robusf . . .7

TIMES EDUCATIONAL SUPPLEMENT

RETURN-OF-POST service for Micro Maths. Phone
or send orders or requests for free catalogue to:

LCL

26 Avondale Avenue,
Staines, Middlesex.
GENEROUS TRADE DISCOUNTS

Tel: 0784 58771

World leaders in Maths educational software
(Distributors in 24 countries).

MNerw oct
i play o
0 Deot

FOOTBALL

a ke
BIG MATCH SOCCER
Just e foofbal
(L e B
Prochice with
SUPER SOCCER
A rersic

leluxe

F5as I'"_;'- Q1 his 540
. indepandently
ig mafch. Price £5.50

e of the

n of the feolball. E
o Price £7.00

§ QANywhee eV
y tha raal thing

PRICE £5.50

3 view from the fanks’ lurrel of woods, villog

dastroy buildings, frees and enemy tanks. 340

£4 50

CAR RACE

Vi e O he compular the other. Conirol your oar with steering ard
ook ) 2 clrculis. Lop counters and tima recorded. Price £3.55.

Buy any 3 gamas, gel any game lree
Pl ook S0 DO NG EOCKANG o |

Winters Lid, Dept SUA, 24 Swannington Close, Cantley,
Doncaster, 5 Yorkshire, DN4 6UA
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Put everything
you need on

the keyboard
with a Custom

Keypanel Kit.

Everything vou need
IS on the keyboard with
CUSTOM KEYPANELS

These precision die-cut plastic panels fit perfectly
over your keyboard and provide an instant and
individual reference to all of vour software

Each Kit comes in a clear plastic storage wallet and
contains: 10 Matt-black Keyvpanels plus sheets
containing over 140 self adhesive Command labels
pre-printed with words, symbols and arrows, plusa
sheet of blanks for your own designs

SPECTRUM KEYPANELS are 96x 224mm and the
labels are printed in "Spectrum’ bright red. A MUST
for flight-simulation and all multi-key games and
applications.

The FIRST add-on for your Spectrum

ORIC KEYPANELS are 105x275mm and the labels
are ‘ORIC’ blue. Master those CTRL and ESC key
combinations.

An INSTANT reference to all ORIC's kevboard
functions.

NOW IN ‘SUPER ML PLASTIC!

Post today to Softeach Limited, 25 College Road, Reading
Berkshire, RGO 10QQE
Please send me:

... Spectrum Keypanel Kits at £3.95 + 35p p&p cach
{ owerseas should add 25% tor additonal surface maal)
ORIC Keypanel Kits at £4.95 + 35p p&p cach
{ overseas should add 25% for additional surface muil)

1 enclose a total remittance of &
orders payable to Softeach Limited
NAME ...
ADDRESS

W chesspatech to oy First class post by retumm

cheques/postal
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T
COMPUTING

HIGH-RES ZX81 PROGRAMS

We utiliss s SOFTWARE ONLY technique to producs &8 HIGH RESOLUTION DISPLAY
on the UNMODIFIED 16K ZX81. NO HARDWARE ADDONS ARE REQUIRED for
the following programas .,
INVADERS —reviewsd scstatically in "ZX Computing — " the Hi-ras display
£4.95 raally does break new growund..an axcallent gams outstanding
schisvema .As wall a8 the Hi-res disp! he facilities offered
are impr wal.. Action is smooth and too, and the explosion
whan hi lly is ahattaring |” — Noesd we say morael]
GRAPHICS —anables you to use high resclution graphics in your own programs
585 The commands are CLS, PRINT, PLOT, POKE, DRAW, SPRITE and

SCREENOFF. Comprehesnsive aditing facilities are provided and
tha Graphics commands are sasily incorporated into BASIC programs
ZORF —an advanced arcade gams incorporating five different shesats: —
£5-9% INVADERS, GALAXIANS, ZORFIANS, METEOR STORM & MOTHERSHIP
Progressive difficulty and six gama options,
SWaRM —a fast moving arcade typs game, Shoot down the saucers as
[ 2-11 they dart across the screen firing thair missiles. Progressive difficulty

NEW LOW PRICE !
CAVE CRUSADE —this is & fast moving game in which the player must ascaps
£2.95 from a cave pursued by its farociol inhabitants. This game does
not use high resolution graphics but the normal graphics are used
to good affect. NEW LOW PRICE!

FOR THE 48K SPECTRUM

SPECTRAL ZORF —s ar to our ZXB1 program but using colour and sound.

£4.95 This is in-fact five games in one a8 the playar can choos# to play
one sheet continuously if so desirad. NEW LOW FRICE!

CHILD'S PEAY —designed as a tesching aid for pre-school children with the

£4.95 participation af & parent or tescher. Excallent use made of the
Spactrum's colour graphics makes this an enjoyable program fo use
NEW LOW PRICE!

SPECIAL OFFER

Buy twao ar more programs for a discount of £1 per program 111

We are consiantly looking for quality Specirum software for which we pay
upte 3% royalties. If you have written such s program then send a sampls
to us for an immediate evaluation. We are alst inmterasied in programs
written using our GRAPHICS program for the zxm

Trads snguires aré walcoms

ODYSSEY COMPUTING, 28 BINGHAM ROAD, SHERWOOD, NOTTINGHAM NGS5 2EP

MZ-8

CMO0S STORAGE/MEMORY
WITH
BATTERY BACK UP
FOR ZX-81 1K or 16K

* Fast Load, Save and Delete *

* Stores up to 10 Programs +
(BK total) for instant recall

+ Software in Onboard Eprom
* Switchable '‘Write Protect’” +
* Alternative use as extra memory

* Plug-in with connector for Ram Pack *

Inc. Price £44.90

With full instructions

MICRO-Z LTD
PO Box 83, Exeter
Devon EX4 7AF

S.A.E. for full details

B Centronics Interface B

Use your Spectrum with a full-size printer .

% Microdrive compatible.

% Double size graphics screen copy

with the Star and Epson printers.

% Produces colour screen dump with

the Tandy CDP 115 printer.

Supports a wide range of software
including Tasword, Masterfile,
Omnicalc, Invoicing etc.

Uses the Spectrum graphic characters
to control printer codes.

Enables you to connect 2 Spectrums .
to 1 printer.

Supplied complete with
Software and cable

£45-00 inc. VAT and Posting

TRANSFORM LTD.
41 Keats Ho Porchester Mead Beckenham Kent

Tel: 01-658 6350
=
Advertisement Index
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The battle could be yom's.... /e
““;‘ -uublltltwon -

HHRTICIWION matrsmenameaf Ol

i visual experience with its animated ; j YOu to pyy
graphics and violent explosive effects. mc"ﬂfy then yoy Mad with jis
Compatible with ALL leading joysticks. this game "3l Should't myss

'

| W P TI
SPECTRUME

FANTASY SOFTWARE

is available from W H.Smiths] . /MUY 100 §
John Menzies and . gy . .}‘ 2 b
Computers For Al : _ mbe
' All games are obtainable at £5 50 edcifrom %
SOF TWARE, FAUCONBERG LODGE, 27A ST GEORGESIROME CHELT SG
despatched by return first class post together with a membersiip AUMBEr cRLit -- b discounigs

on our forthcoming blockbusting software.
Trade Enquiries welcome — telephone 0242 -58
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