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Famed for their fighting prowess the Punkoids are sent
on the most important mission of their inhuman lives —
to assassinate the last deviant human being on this side
of the anti-matter curtain.

Tantalus is a full colour, hyper-graphic, super arcade style
adventure. You have the chance to affect the final out-
come — life or death for the Last Deviant in the Universe!

Spectrum 48/128 £8.95

QACKSHAIR

Liberty House, 222 Regent Street
London W1R 7DB
Telephone 01-439 0666
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COMMODORE
SUPPLEMENT

Buyers’ guide to hardware and
software for the world’s favourite home
computer.

GETTING INTO PRINT

Our guide to the best buys in printers.

AMSTRAD UTILITIES
Reviews of two top Amstrad
programming tools.

DATA PROTECTION

Do you need to registerunder the Data
Protection Act? We have the answer.

ADVENTURE REVIEWS

Our guide to the best of the latest
adventure games.
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‘34 for the start of four pages devoted fo the
strad computers

‘ DR LOGO mm"?.‘::i. e
It is a mistake to dismiss Lego simply y 15
as a language to control iurﬂes, as A’ CHARTS PAGE
Mike James reveals. y g 17nmmwm
SOFTWARE PREVIEWS
l scuns in the pipeline.
SOFTWARE NEWS

Y Big Biue's blockbuster.
SPECTRUM 128 ;ﬂ
PROGRAMMING 3"""4'.’;."?..“...:':."‘.....

Continuing our guide to the inner S
working of the Sinclair - sorry Amstrad PROFILE
- 128K computer. Dy ommtion, the robel

HARDWARE REVIEWS
3 Thomson's monitor and a joy-
stick with 4 or S way movement
i,
* y A K. P b = > T 5
NEXUS COMPETITION Gfi' ¢ vent o your fecfngs.
I ] Win a digitiser in this month’s : ;
competition with code-breaking as the q pabhiyslns
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ADVENTURE WRITING
GUIDE

Part two of our series showing how fo
‘construct your own adventure game.
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It does accounts, projections,

Lidldig

No wonder people are racing out to buy Amstrad’s Programs like ‘Wordprocessing” and ‘Database’” will
new CPC 6128 computer. file and index records, produce standard letters, mailing
Not only does it answer all your business needs, lists and even compile reports
it’s also compatible with nearly 200 | ' There's a series of business control
arcade and adventure games. So it BEESCEE  rograms which form a complete invoice,
ek can either speed you through your . 3 stock control and statement system
income tax returns or whizz you S |} In other words it’s easy to choose
round a simulated Silverstone. e the software you nced
On the business side we start to take the big problems
you off with _____ out of your small business.

a free disc [ . Jut evenif you don’t own a business
which introduces you to the Amstrad CPC ' there are plenty of good reasons for
6128’s impressive range of capabilities, § owning an Amstrad CPC 6128
and the best ways to exploit them. It makes short work of the problems

You'll discover how its massive E we all face. Like keeping track of rates, mortgage and
128k memory can open the door LD payments.
to over 8,000 CP/M* Applications. However even software packages as comprehensive

AVAILABLE AT ALLDERS - BOOTS - BRIDGERS - CLYDESDALE - COMET - CURRYS - DIXONS - GRANADA - GREENS - LASKYS - JOHN LEWIS -
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wordprocessing and 180mph.

as Amstrad’s are only as good as the hardware e Ay YCis128]5 )
they're loaded into Tell me more about the Amstrad CPC 6128
You need a complete system v 4
[hat's why the Amstrad comes complete SSEEaF #=—F Name
with a built-in disc drive as well as a monitor :
(green screen or full colour). So it's ready to go to
work as soon as you get it home
And if you want to go turther additional disc
drives, printers and joysticks are all available to ensure
that your computer can grow with your growing needs

lnmll\ there’s one feature of the Amstrad CPC ()I.’S Amstrad CPC 6128

that's both good busitiess and a pleasure: the price.

£299 . with128k memory |

With Green Screen around
Who says business and pleasure don't mix? |
Wltll COIOUT M()IlltOI al OLII]d £399 Amstrad PO Box 462, Brentwood, Essea CM 14 4E1 J

G M Os o iaderark of Dyatal Reseas

RUMBELOWS + SUPREME DISCOUNT STORES - TANDY - VALLANCES - WH.SMITH - WIGFALLS - AND GOOD INDEPENDE
v




~ Join the front runnet

The main event in the personal computing
calendar has got to be the PCW Show at
Olympia. It's the largest event of its kind held

under one roof. And this September we're
proud to be celebrating our 9th year.
Once again you've the golden
opportunity to see all the famous names in
the business battling for top positions
alongside fresh, talented newcomers.

At your leisure you can pick and choose

L.

the ideas that will profit you best.

And with an extensive range of hardware,
soltware and peripherals on show, you can
be certain there’s something of interest for
everyone. Whether you're a seasoned
pt‘()i'cssimml, a teacher or an enthusiast.

There’s also a line-up of services and
facilities to help you make the right decisions.
Like the Application Advisory Service and

consultancy area, our Product Locator system,

v
- g i
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L
ersat the main event. |

the new PCW Show Education Centre and for your tickets now. [ Business, professional

the Association of Computer Clubs. and trade only days 3-4 September|.
All offering help and advice with : : For advance tickets at £2.00 each

your computing problems. So how t’ UL Ol o ring the PCW Show ticket office

will the stars fare against the

4 on 01-487 5831 with your Access |
smaller specialist suppliers this year? / or Barclaycard number. Or send

Get set lor the main event when all will \\\\""// a cheque to PCW Show Tickets,

be revealed. | 3.7 SEPTEMBER 1986 |1 Manchester Square, .ondon
The stadium is London’s Olympia. OLYMPIA LONDON WIM 5AB.

The dates 3-7 7 Se >pte smber 1986. Send Sponsored by Personal Computer World o puniced by Momeboi Limised 11 Munchester Square Londan WINM SAL




CHARITY COMPILATION TAPE
ALL PROCEEDS GO TO THE
PRINCE'S TRUST
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PIHFALL 11 ACTIVISION | PITEALL NI ACTIVISION
PSYTRON BEYOND | SPACE PILOT 2 ANIROG
FALL GUY ELITE PSYTRON BEYOND
AD ASTRA GARGOYLE FALL GUY ELITE
SAM STOAT SAFEBREAKER  GREMLIN GRAPHICS | DEMONS OF TOPAZ FIREBIRD
SPLAT INCENTIVE | SHEEP IN SPACE LLAMASOFT
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TIMETRAX

u vmuldn'l think anything else could go wrong now w:.rld you? There you were sitting peacefully in
ve the nervous breakdown you've earned and the next thing you know you're setting out through the
Is to stop the Evil One rending asunder the fabric of Creation.’Some days nothing goes right. ...
An oma:ing, al]ocﬂion, nnimuhd adventure across the ages of Man to save civilisation. You'll be able to start playing itin minutes |
Ay but you mightn't finish it for years!
WA!NING This game could damage your social life. TIMETRAX is an addictive habit.

incoss ol ditficulty this gome is avallable from Argus Press Softwars.

e Argus Press Software Group, |
{ Liberty House, 222 Regent Street, |
_ London, WIR7DB.
Ll Telephone: (01) 439 0666

el : MIND GAMES
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EDITORIAL

significant percentage of the articles in a
typical issue of Your Computer are
concerned with reviewing the latest
hardware and software launches. When
preparing product reviews, a reviewer is
under a number of constraints, not lecast of which is
the short time available to prepare an assessment of
the equipment or software being examined. In the
case of, for example, a shoot-"em-up game or
joystick, the fact that a review will be based on an
immediate evaluation of a product is not a
disadvantage; the attractions of that type of hardware

COMMENT

or software are essentially immediate in nature.
When reviewing items which are more complex in
nature, however, a reviewer can face a number of
problems.

Take for example the task of reviewing a newly-
launched comprehensive database program. To meet
the requirement of keeping readers up-to-date with
the latest developments in computing there is a need
to mention the new software as soon as possible. To
test a databasc thoroughly requires that it be used
for a period in a variety of applications. Clearly the
latter requirement conflicts with the first, thus the
reviewer's dilemma.

At Your Computer we think we have found a
solution to the problem. In future, when reviewing
complex software packages we will prepare initially
a review which sets out to describe the overall
facilities offered by the product. making no pretence
to assess the package in-depth. That review will be
followed two months later by a further assessment
based on our experience of using the product for a
period.

The first software to be subjected to this form of
review will be a database package. We shall be using
it, among other things, o process the many hundreds
of replies we received to our recent reader
questionnaire. By combining those two approaches
to the problem of reviewing new products, we hope
to be able to give readers the best of both worlds.

Heavy loss at

Commodore

Hot on the heels of the
Commodore announcement of
the final official launch of the
Amigain the U.K. follows the
news that the company is
showing a pre-taxloss of $36.7
million in the first quarter of
this ycar on sales of $182.3
million world-wide.

Commodore U.K. head
man Chris Kaday says that
despite announcements of the
poor financial showing, there
arc many people still wanting
Commodore products and that
owners of 64s. 128s er al need
not worry about their favourite
computer company. He is
particularly optimistic about
the Amiga, announced in May
as a £1,500 business machine
with colour monitor and
built-in disc drive.

“We are recruiting dealers
for the Amiga,” he says. “We
have about S0 dcalers and they
arc applying thick and fast. All
the dealers we have so far
recruited have made their first
orders. I would say we are
cautiously optimistic about the
product.”

Kaday also spoke about the
much-mooted 1BM
compatibility add-on for the
Amiga. “It is only of short-

term importance. Once the
software becomes available in
tru¢ Amiga form, pcople will
not want PC software for it.”

He is a little more guarded
when talking about
Commodore 64s and 128s.
The word in the industry is that
Commodore will soon be
unveiling a version of the 64
with an enhanced graphics
interface and 128 casing but 1t
is not surprising that the
company wants to keep as
tight-lipped about that as
possible while it is busy moving
present stocks of the machine.

The new man at
Commodore was, however,
more forthcoming about the
company’s Amstrad-Killer, the
Commodore 128-D. The
machinc previewed exclusively
in Your Computer in March,
includes monochrome
monitor. detachable keyboard
and full 64 compatibility and
Commodore says it will be
pushing the machine heavily in
advertising during the
summer. Although
Commodore says there will be
no reductions to the £499 price
of this bundle, summer
promotions have been known
to include price cuts.

RAM upgrades

Elsewhere in thisissuc of Your
Computer is an article
describing the installation of
an extra 256K bank of RAM
to the PCWS8256 computer.
Having upgraded the RAM
disc of the machine, the next
obvious step is to install an
additional disc drive.

Doing that the Amstrad way
is a rather expensive option
and many owners may well
baulk at the cost of the official
disc upgrade kit. Enter Citadel
Products, a London-based
company which offers a
complete disc and memory Kit
for only £189.95. The kit

includes all the necessary

metalwork and instructions
and the price is inclusive of
VAT and post and packing.
We plan to review the disc
upgrade in the near future.

Another company in the
business of supplving RAM
upgrade Kits is Silicon City. It
offers a set of RAM ICs
together with instructions at
the price of £32.50.

Citadel Products, 50 High
Street, Edgware, Middlesex
HAS 7EP. Tel: 01-958 1843.

Silicon City, Mithian, St.
Agnes, Cornwall TRS 0QE.
Tel: 087255 21123.




NEWS

Thereis life after death, at
leastif you are a brainchild of
Sir Clive Sinclair. While
Amstrad figures indicate just
how many tape recorders and
monitors it wants to add to the
Spectrum and how quickly it
can dump the QL. those
behind Sir Clive's Mctalab
brainstrust have been working
quictly to get one of his most
innovative projects to date
back on its feet.

The Wafer Scale Integration
project to produce a new breed
of high-capacity and highly-
rcliable chip has occupied the
minds of Metalab for many
months. Most of the people on
the Sinclair WSI project had
been working-on WSI research
for some 12 years when the
news came that life at Milton
Hall in Cambridge would no
longer be populated by
Microdrnives and Spectrums.

It should have been no
surprisc. then, that the idea,
together with the people
working on it, has now been
moved 1o a new Sinclair-owned
company which does not

contain the name of the
famous silicon-knight.

Establishment of the
Cambridge-based Anamartic
company is a deliberate move
by Sir Clive and the people
\mrkm; on the WSI project to
take away attention from his
past consumer interest and
focus on the more up-scale
chip manufacturing project
which might help Sir Clive
make his next major financial
comeback.

"There is no doubt that a
successful WSI project could
do that.

A successful completion of
the WSI project would be a
bitter pill for many QL
owners. who had been told
originally that their machines
would be the first to benefit
from this ground-breaking
technology in the form of a
WSI half-megabyte RAM
expansion for the machine.
Although many companics
have since moved to fill the
gap, they are not exactly
offering wafer scale.

More low-cost
PCW software

Software for the PCW range
became even cheaper last
month as First Software and
Publishing announced its plans
to scll the Ashton-Tate dBasc
IT for the Amstrad,
Commodore 128 and Atari ST
range for less than E£150.

That 15 a considerable
reduction from the previous
price of up to £500 — still the
price for the similar Ashton-
Tate IBM PC product. It is
expected that other major
software firms with CP/M
versions of their software will
soon follow.

Amstrad users should also
be comforted by the news that
Amstrad has now officially

supported the Pace
Nightingale modem for use
with its computers, a move
which should make the
communications market for
the PCW machines, currently
dominated by the Sagesoft
Chit-Chat package, a good
dcal more competitive.

The standardisation around
the new Amstrad
communications pack could
also improve the tricky
business of selling
downloadable software on
communications scrvices such
as Micronet 800, which
greeted the news of the
Amstrad modem with
enthusiasm.

As part of our Sinclair Special
published last month we stated
that the FE Electronics
Doodler light-pen was
available only for the
Spectrum 128 computer. We
have been asked to point out
that the light-pen is available
in a version compatible with
the Spectrum Plus.

We also stated that the
software accompanying the
Doodler did not support
picture reduction/
cnlargement. That is also
incorrect. as the package
allows users to add fine detail

to pictures created with the
light-pen.

Oopsil...

In our guide to I/O devices
published in the May issue, we
suggested that the Voyager
modem was awaiting BABT
approval. In fact, the Modem
House Voyager modem has
been granted a BABT
certificate of approval and we
apologise to Modem House for
the error in our report. We can
state. without reservation, that
the Voyager modem
represents excellent value.

MAN LOGIC

By NEIL BRADLEY

g‘h

—9)
INAWORLD OF Hi- TECHNOLOGY IT

MEET

IS RSSUMED THRT THE COMPUTER
IS R CREAT/IONOF TODRY.
HOWEVER IN THE BE GINNING
THERE WRS “MBPN® AND HE-
LONGED FOR HI(M?WZEDGE oF
THE HERBVENS, RKNOWLEDGE
WHICH ONLY B MBCHINE COULD
GIVE HIM.. B LOGIC MACHINE !

AND SO HE SET RBOUT CRERTING
sucy ﬁMﬁCHMJE R MRCHINE
WORTHY OF THE RTTENTION OF
THE GODS!

IT ISAT THRT MOMEN T OF
FULFLMENT OUR STORY BEGINS
AS THE FIRST QUESTION IS RSKED
OF THIS MONUMENT TQ TRUE

ENLIGHTENMENT..

MAN LOGIC

IN THE BEGINNING..
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MAGICDISK KIT

Why pay repair bills
when you can solve or
prevent most of your
1541 and 1570 disk
drive problems

for only £19.95

Every time you use your
disk drive the protection
on your software bangs
your playing head,
eventually knocking it out
of place. Now with our
very easy to use Magic
Disk Kit with a clear book
of tips you can remedy
head alignment faults
and give simply
maintenance to your
machine to give better
performance and longer
life.

Available from good
computer shops or:—-

==
==

.nll

m
i
I

Roblek Ltd, Unit 4, Isleworth Business Complex
St. John's Road, Isleworth, Middx. TW7 6NL
Telephone: 01-847 4457
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ME_N CASSETTE £5.95 DISK £9.96

NOVAGEN SOFTWARE —SALES: 142 ALCESTER ROAD

oD A 2 o) ~ Fad
BIRMINGHAM BR138HS 021-449 9516

ENFAB of EYNSHAM

Computer Workstations

workstations from £57.50 inc VAT
amstrad workstations from £64.40 inc VAT
enfab also offer worktables: printer stands: custom built tables:
filing trolley’s cte. — carriage extra
for more information write to:-
ENFAB of EYNSHAM
9 Tilgarsley Road, Eynsham, Oxford OX8 IPP.

please enclose a S.AE.

OR Telephone: 0865 881561




COMMUNICATIONS NEWS

A mysterious new modem
from Miracle Technology was
advertised in last month’s issue
of Your Computer and various
other June issue magazines.
That was strange. because
issues of Miracle press releases
arc usually an abundant and
familiar component of our
mail, yet there had been no
mention of a WS4000.

It appears that the ever-
cfficient Miracle marketing
people had jumped the gunin
the advertisement department:
the new WS4000 was not
supposed to be launched until
mid-June.

Now we have gleened some
technical aspects of the
WS4000), there are some good
rcasons why Miracle has gone

Spectre modem for 128

Undergoing pre-production
beta testing is the Spectrum
128 modem hinted at in last

month’s Your Computer. For -

£79.95, Spectrum 128 owners
will be able to buy a custom
modem, the Spectre. from a
company which rose from the
ashes of OEL Ltd. which
designed and manufactured
the famous VIXS000 modem,
among others,

Spectre Communications.
run by ex-OEL engineer
Lawrence Cook, has done a
deal with Tandata to use part
of the Tandata Qcom QL.
madem system in its Spectre
package. Spectre uses the
modem section of the modular
Ocon system — an ex-OEL
product - replacing the
software module with its own,
Sinclair owners will be
delighted o hear that Dave
Gorski. who contributed
major enhancements to the old
VIXS000, was enlisted to
write the Spectre terminal.

Full scrolling text and
viewdata standards will be
catered for as standard and
although the Spectre modem is
restricted to 1,200 baud, an
on-board RS232 interface
enables the user to hink to
more exotic modems,
something virtually unheard of
previously even on the original
Spectrum. Gorski's software
has full off-linc mailbox
capabilities, user-to-user and
300 baud configuration

As the boxes for the
QL-based Qcom syvstem were
designed to match the QL.
they also match the Spectrum
128, punctuating its
attractiveness as the modem
finally to release Spectrum
users into the full world of
comms.

Cheap Hayes a Miracle?

slightly *over the top” to bring
it to our attention —at £149 .95
plus VAT the WS4000 must be
one of the cheapest Hayes-
compatible smart modems
around.

For WS4000_ read “stripped-
down basic version WS3000™,
Missing from the WS4000
specifications list are the £295
WS3000 call monitor.
user-programmable infout
port and battery back-up for its
telephone number store. The
4000 can be upgraded via
modules from its basic V21/23
specification = 300 and 1.200
baud - to V22 and even 2,400
baud V22bis, the latter of
which could be put to good use
on the new Prestel Vasscom
interface — see elsewhere.

Vaunted
Vas to boost
Prestel

One of the worst-kept scerets
in comms this year was the
privately much vaunted
Prestel Vasscom network.
VAS stands for Value Added
Systems and - Vasscom will
permit a host of new Prestel
network access options later
this vear.

Oddly enough, one of the
advantages of Prestel over
some of its international rivals,
speed of display. is asource of
onc of its main criticisms from
some quarters. Prestel. doces
not use time-costly error-
checking for ordinary display
of information pages. making
the system convenient o use.
Information Providers when
updating their pages remotely.
will now be available to
end-users,

Official Amstrad modem
to stimulate Comms?

The Amstrad modem will
cost £99 and. connected via a
suitable RS232 interface, can
be used with any proprictory
Amstrad terminal software,
¢.g., the Pace Commstar
package.

Amstrad claims to be

shipping around 70,000 micros
a month. the majority being
the PCWS8256/8512 type. From
that there are optimistic
expectations of up to 20,000
new Amsirad comms users by
the end of the vear.

Yellow pages walks
down the line

Let your keyboard do the
walking? BT and Prestel have
madc a low-key announcement
that some telephone users will
be able to use Prestel. via a
gateway interface to BT
mainframes. as an clectronic
Yellow Pages telephone
dircctory.

There was no mention of
ordinary telephone
subscribers’ numbers being

business numbers. Also the
system will feature only
L.ondon, Guildford and
Reading numbers forthe time
being.

Let us hope that is the thin
cend of the wedge. In France
there are almost three million
users of the French electronic
telephone directory system,
Teletel. That is several orders
of magnitude ahead of us in

BABT gives nod
to internal
modems

At last the news that, after a
wait of many months, several
budger modems have finally
received BABT approval,
BABT has scemingly proved
that its approval process is
being speeded with the
announcement from Miracle
Technology that its
Commodore 64/128
Multimodem has been granted
a green stcker,

Tronically, there were many
pundits who predicted that the
Cod Multimodem might not
gain BABT approval because
of its plug-in cartridge design.
“The Commodore 64 will have
to be approved, 1007, was 1
familiar saying but now that
the Multimodem has been
approved there must be a good
chance that other integral
modems, like those from Pace
and Modem House for the
BBC Master. will gain
approval without great

oplions. accessible onthe system—only  good old Blighty. difficulty.
YOUR COMPUTER, JULY 1986 15
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2.95 - Amstrad disk £14.95
§scarves, but'on badgesand
lerorcalius

DYNAMITEDANII

Dynamite Dan's back —and how! There's 200 screens
of challenging gameplay, simply crawling with
ntelligent aliens out to trap you, to keep you on your
toes (which will be tapping like mad to the amazing

music, too!)
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STOP PRESS REVIEWS

> Amstrad, Commodore @ Virgin @ Arcade Adventure @ lan Nicol

Deep in the land of the rising Sony, things
are stirring. Nobles and Samurai battle
with bandits, peasants andservantsina
desperate struggle to reach the exalted
rank of Shogun.

Inspired by James Clavell's best-
selling novel of the same title, the game
attempts to re-create the atmosphere of
fuedal Japan in the early 17th century,
complete with peasant revolts, non-stick
rice and lotus blossom.

To become a Shogun, 20 devoted
followers are needed. Depending on
which of the game’s 32 characters you
choose to play, that can prove to be a
very difficult or fairly difficult task, but
making friends in the midst of a land filled
with violent political conflict is never
easy.

Nobles begin life with large amounts
of money and several followers to their
advantage but they lack fighting ability

GRAPHICS PLAYABILITY

XX XXX !
SOUND VALUE FOR MONEY
None o000
OVERALL N
and a surprise attack from a peasant may [ N N

bring the game to an early end.

Samurai are blessed with great
fighting ability but little else; many regard
them as ‘riff raff’ and will not let them
enter certain areas. No matter which
character you choose, the others
continue their own travels and disputes.
Should you take too long, another may
become Shogun, which will end the
game. Messages telling of conflicts and
battles in other parts of the country flash
across the screen, so such an
occurrence can be avoided. It adds to
the feeling of realism if you sit cross-
legged at your computer and eat stir-fry
vegetables while playing.

T IGERS IN THE SNOW

> CBMG: @ U.S. Goid @ Wargame @ Lee Paddon @ £9.95 Cass/£14.95 Disc

Unfortunately, Tigers in the Snow is
very unh
win. Yol can handicap the game to make
it morerdifficult but the essential
pre-quisiteofa good wargame is absent.
The game was written by SSI, one of the

leading U.S. simulation companies. The

method of resolving combat during each
move is complex, relying on such diverse
factors as supply, combat readiness,
strength, artillery support, weather and
terrain. Despite all that, the game is
reasonably easy to learn to play, and
strategy game veterans will have little
difficulty.

U.S. Gold makes World Cup

substitution

ced — the Germans usually

must prevent the Germans gaining
ground. There is also no regard for roads,

GRAPHICS an important historical factor. The scale
o00 of the game is large — the whole battle {
SOUND ‘

area is only 11 hexes wide.
®e® The battle, and the campaign in
PLAYABILITY general, is probably better simulated by

L X J Crusade in Europe, also from U.S. Gold,
VALUE FOR MONEY but this is still a reasonable strategy

00 game, with some real decisions to make,
OVERALL and several factors to balance when

o000 making a decision. Despite that, it shows

its age when compared to more
up-to-date games like the Microprose
series, or the latest CES wargames.

SOFTWARE NEWS

Another criticism is that the historical
strategy should be disregarded. You

Creative Sparks
rekindled

Snodaits is one of a batch of

World Cup Carnival from U.S.
Gold has been unmasked. It
is, apart from two “new”
features, just the Artic

" Software World Cup with a

s free wallchart and sticker,
costing £9.95.

The first hint of trouble

computer magazines. The
excuse was: “The demand
was so high we had to ship all
copies to distributors and
thus had none left for the

_%Zines.“
“#Obviously that means that

the whistle will not be blown

occurred when U.S. Goldwas by magazines until the July

extremely reticent about
giving review copies to

18 YOUR COMPUTER, JULY 1986

issues appear, after the World

and thus peak sales.

If you must have a copy of
this rather tired old title, either
pick it up foraround £2 flying
under its original Artic colours,
or buy it onthe Now Games I/
compilation; or, better still,
buy the vastly superior Match
Day from Ocean, which has
also acquired a new 128K

Cup competition has finished Spectrum version.

six budget titles releasedona
range of machines by Creative
Sparks. They cost £1.99 and
the other titles are Danger
Mouse in Double Trouble,
White Viper, Mad Doctor and
Tower of Evil. The label is
called Sparklers and
represents the re-launch of
Creative Sparks as a software
publisher after a long silence.
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SOFTWARE NEWS

Mercenery gets new

world and guidebook

Novagen has announced
several new products for
Mercenary fans. For players
already hooked on the game,
Novagen has produced The
Second City. It costs £5.95 on
cassette and £9.95 on disc.

You must have Mercenary —
Escape from Targ to use the
program and it provides you
with a new city to explore and
a new set of puzzles which -
Novagen believes will be a
tough challenge for even the

most streetwise man about
Targ.

Thereis also a Targ Survival
Kit. It consists of ashort story
which follows the plot of
Mercenary, a map of the city
and the underground
complexes, and drawings of
the ships. On the conversion

. front, a Commodore +4

version is on release and an
Atari ST version is planned for
July.

Trinity will
go down
a bomb

Trinity is the name of the new
adventure game from
Infocom. It should be
available soon from Activision
on CBM128, ST, IBM and
Apple computers and is
written by Brian Moriarty,
author of Wishbringer, a
recent Infocom hit.

You take the part of an
American tourist on a vacation
in London. Unfortunately,
your vacation is to be ruined
by someone dropping a bomb
on Kensington Gardens while
you are walking there.
Fortunately, you find a
doorway into.an alternative
reality in the odd nanosecond
you had while waiting to be
vapourised. What other
people in The Gardens and
the surrounding area did with
their nanoseconds we are not
told.

This alternative reality
allows youto arrive at the site
of atomic explosions
throughout time a few minutes
before the big firework. You
might think “seen one
population vapourised, seen
'em all” but there is more to
this tale than genocidic
voyeurism.

Eventually you can work
your way back to the
grandaddy of them all — you
reachthe Trinitytest sitein the
New Mexico desert. What do
you do? Moriarty hastens to
explain that this is not a
political diatribe — “It is more
philosophical. All | can reveal
about the ending is that it
surprised all the people who
play-tested it."

Software houses are falling
over themselves in their haste
tolaunch budget ranges. With
the cry “There’s money in that
low-priced stuff”, the likes of
CRL, Artic, Interceptor and
Creative Sparks are all
following Firebird,
Mastertronics and U.S. Gold
into the bargain basement.
The CRL label is called
Alpha Omega. Nocturne and
Wrath of Olympus will be
available on the Amstrad, Jet
Strike Mission is on the

Commodore, and Captain
Slog is on the Spectrum.

Artic, the BBC specialist,
has two games, The Great
Wall and Woks, for its
favourite machine, as well as
The Master-on the Spectrum
and Voodoo Rage on the
Amstrad.

Interceptor has launched a
label called Players. There are
six titles launched forarange
of machines. The Creative
Sparks range is called
Sparklers and has five titles,

" some re-launched full-price

‘games such as Danger

* Mouse, and some new.

Mastertronics is not resting
on its market-leader laurels. It
has launched two more
labels, Entertainment U.S.A.
and Mad Chrome. The
Entertainment U.S.A. label,
naturally, will feature games
written in the States. It also
has a major projeef, Flash
Gordon, planned fi
Autumn.

Solo flight speaks out

U.S. Gold has a new version
of Solo Flight available on
Commodore and Atari
computers. It is a multi-
layered game which takes you
all the way from practising
landings through doing
circuits of an airfield to
planning mail runs.

The new version has several
enhancements. The
instrument panel has been
re-arranged, you have twice
as many maps to fly around,
and you have a night-flying
option. The Commodore
version also features high-
quality software speech
synthesis. That means you
receive constant verbal
instructions during your first
few intrepid steps into the sky,
as well as radio messages
about changing weather
conditions.

If you want to fly a
high-performance jet fighter,
do aerobatics and shoot
things, look elsewhere, but

this game is a pleasant mix of
strategy, quick thinking and
technique. Atthe expert levels
you have to cope with

instrument or even engine

failure, and wind changes, as
well as suddenly finding m
target airfield fogbound.
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ig Bluc. as International
Business  Machines  is
known in the computer
business. 1s not the com-
pany name which springs to
mind automatically when you
start dreaming about the per-
fect computer. The first IBM
foray into the business micro-
computer market was the bor-
ing. unexciting  but  very
popular IBM PC and its XT
hard-disc variant. It was fol-
lowed by two massive tlops. the
IBM Portable and the ill-fated
PC Junior. which gave the cor-
porate giant some considerable
humbling and carned it a good
deal of criticism from the com-
puter industry.

It was something of a sur-

prisc. however. when IBM
finally released its new genera-
tion of PC - the IBM PC AT
(Advanced Technology) — that
the machine was powerful.
innovative and rcally  broke
some new ground in business
computing terms. Itis expected
to lead existing IBM PC users
to a new and faster standard of
business computer. using the
better grade of computer pro-
cessor. more RAM and greater
disc storage.

The machine looks like a

& )

\ J

shightly beefier version of the
IBM PC. costs & mere £3.6(00.
and includes 256K of RAM as
standard.

It also incorporates the latest
in locking protection devices
via a large key on the left-hand
side of the machine to prevent
prving fingers reaching the
information on vour hard disc.
That begs the question of
whether or not the burning
issue among the nation’s weal-
thicr home users will turn from
“Dad. can | borrow the keys
to the car”?” to "Dad, can I bor-
row the kevs to the AT?™

The AT Keyboard is a good
deal bigger than most you will
find on home machines and
even that of the PC is not a

patch on it. There is a large
and welcoming ENTER Key
which makes touch-typing
much simpler and indicator
lights to tell vou when the
CAPS., SCROLL and NUM
locks have been activated.
Allinall. IBM seems to have
taken into account all the
major criticisms made of the
PC kevboard when it designed
that of the AT. Even small
details such as the length of the
detachable  keyboard cable
have been attended to. There
will be no great struggling with
the Kevboard to move it to
where you want to do.
Storage is the only really
controversial  arca  of AT
design. Although the flexible
nature of the storage device
configuration in the machine
means that you can hold both
twin floppy disc drives and a
hard disc in the main cabinet,
the most common  sct-up
includes a 20MB hard disc and
a 1.3MB floppy disc drive. The

BT T

latter can read and  write
information in cither the AT
high-capacity 1.2MB format or
in the standard PC 360K for-
mat. Unfortunately, software
houses and users alike have not
been particularly smitten with
the 1.2MB drives and little
software has been released 1o
take advantage of the extra
capacity.

Many dealers report that a
vast number of AT users go out
of their way to get standard
360K drives installed in their
machines instead of the 1.2MB
disc drive. Another wrinkle has
been introduced recently to the
floppy picture with the addi-
tion of an optional 3.5in. 720K
micro-floppy disc which can be

. S

added externally to allow AT
users to read the small discs

\. J

used in the new IBM PC Con-
vertible lap-top machine - and
many other new PC lap-tops.

Two main types of display
are offered for use with the AT
~ monochrome and colour —

Geof Wheelwright dreams of an IBM Advanced Technology computer.

Big Blue and the

offering the same resolution
as the IBM PC. Like the PC,
the AT can also use the IBM
—or that of anyonc ¢lse. so long
as it is compatible ~ Enhanced
Graphics Adaptor card 1o
bring the colour display to the
specification needed to run
computer-aided design appli-
cations and high-resolution
graphics applications such as
Microsoft Windows in colour.

The AT nominally will take
expansion cards developed for
the PC, although its own 16-bit
slots mean that more powerful
AT-specific expansion  cards
can also be used.

When, for example, you add
extra memory, a dedicated
mouse card and a Hayes-com-
patible internal modem you
could run applications which
make the machine run like a
Macintosh, communicate like a
mainframe and usc integrated
applications like the best of
small minicomputers.

The AT will run much but

20 YOUR COMPUTER. JULY 1986
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not all of the software writien
for the IBM PC. It runs that
software a good deal faster
than a standard PC. The
extra  speed’ as  crucial  to
graphics-based programs such
as Microsoft Windows and the
Digital  Rescarch  Graphics
Environment Manager which
make the AT feel and look like
the Apple Macintosh.

The software with which it
has difficulty is timing-depen-
dent applications which arc too
fast to run properly. That can
cause serious problems when
using games. I tried playing a
standard version of Cenripede,
creatively known as Fuzzy
Worm. on the machine, only
to find that the worm had virtu-
ally recached the bottom of the
screen before 1 had fired my
first shot.

I have scen Flight Simulator
running on other ‘fast PCs’ pre-
viously at such a rate that you
might think it was Concorde,
rather than a small aircraft, of
which the program was sup-
posed to put you in charge. |
suspect,  however, in  any
dreams that feature use of the
AT you would not be attempt-
ing Lo turn it into a star games
machine.

Sharing information

The AT really shines when
you use it to drive a network.
The speed and capacity of the
AT mcan that with the addition
of some very cheap clone PCs.
which now cost less than £500,
and some network cabling and
software, you can have a
system which permits a number
of users to share and exchange
information easily.

If your business dreams are
grandiose and include empire-
building, that aspect of the
AT’s operation should fit very
well. The high capacity of both
RAM and hard disc could
prove particularly important,
with 40MB or morc of hard disc
available and several mega-
bytes of RAM.

Although you might dream
about using the IBM version of
the AT, it is much more likely
to be one of the clones of the
machine which vou can afford.
AT clones are now available
for less than £2.000 and the
price is sull falling.

There can be no doubt that

NEnn
R R
CFREER

DREAM MACHINE

-

within a year or two the current
craze for expensive PC
clones will be replaced by an
equal number of similarly-
priced AT-specification
machines. Even now there are
accelerator cards available for
existing PCs which pigev-back
the AT 80286 processor
through an expansion card to
a standard PC.

The advantages offered by
the AT hard disc capacity are
also under threat with the
advent of internal hard cards

for the PC which now allow vou

to add up to I0MB. using the
new  Mountun 30MB - hard
card. 1o a standard PC without
an external or up-rated power
supply.

Until Amstrad makes avail
able its much-touted sub-£500
PC-compatible or onc of the
clone manufacturcers has a big
cnough distribution svstem {0
make a  difference.  that'
upgrade route from PC 10 AT
specification will be as much of
a dream as the AT.

With a large software base
almost all the tides writien for

We could not find a picture of the IBM AT: instead we show one of the many clone machines.

the IBM PC along with a grow-
ing number of AT-specific
titles for single- and multi-uscr
configurations — and a big
range of hardware support pro-
ducts from peripheral manu-
facturers. the dream of AT
awnership is likely to be dang-
l¢d betore home and smaldl buss
Iness micro owners for some’
time.  The  cever-downward
price spiral should ensure that
a few can grasp of the real
thing. ® The carroon charac-
ters shown are from an IBM
brochure.

i
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Ghaost and Goblins, chart bound.

Eliteism

ho had the most games | Spectrum, Commodore, Am-
in the top twelve best- | strad and C16, did well. Ghost
sellers of 19857 ULS. | and Goblins is a big hit in the
f Gold? - wrong. Mel- | arcades and the imminent Elite
P vourne House? - wrong again. | adaptations of it should put the
Elite Systems, asmall company | company back at the top of the
from near Birmingham beat all | charts.
the mega-buck companies with Superficially, it is a simple
three titles. Frank Bruno, Air- | platforms-and-ladders gamc.
wolf and Commando. So what | Various ghosts and ghouls try
1s the secret of its success and | to come between you and your
how does sales director, Steve | loved onc, whom you must
Wilcox plan to repeat the suc- | rescue from the evil clutches of
cess in 19867 the wizard. Scenes include a
“We write to a formula. We | graveyard, forest. village and
have gained a reputation for | labyrinth. You dodge. jump
accurate conversions of the | and shoot your way through
games on which youngsters | cachscreen with the usual com-
have become hooked in the [ bination of timing, technique
arcades and we give them that | and reflexes.
authentic feel,™ he says. “We think it has a very
Wilcox is unrepentant about | authentic feel and has certainly
producing the computer indus- | generated more interest than
try’s equivalent of the disco | Bomb Jack,” according to Wil-
record. “You do not have to | cox.
read a 15-page instruction
manual fo ;?kl‘}' one of our Paper boy
games. We write programs for Following that is another
people who are enthusiastic | coin-op conversion, Paper
about games. They have | Boy, an evervday story of
played it in the arcades, they | news-delivering folk. You have
want to buy it. load it and play | to lob papers at the houses of
it. After a short time they will | your readers, trying to avoid
get fed up with it, go out and | breaking the windows, except
buy another one. Our games | those of people not on your
sell in big numbers for a month | rounds - you can wreak as
or 50 and then drop out of the | much havoc with their bijou
charts.” dwellings as you wish. On the
So far this year the formula | higher levels, manic drnivers
has given Elite chart success | and suicidal pedestrians will try
with Bomb Jack, a simplc | and run you off the road.
dodge around arcade conver- “if we have a weakness, it 8
sion. All four versions, on | that we cannot write anything

Steve Wilcox talks
about Elife’s plans
fo stay king of the
coin-op
converfers.

original of any great consequ-
ence.” Wilcox admits. In an
attempt to rectify that, Elite
has teamed with Gargoyle
Games, which i1s to write the
Spectrum version of the long-
awaited Scooby Do game.
Elite will then handle the con-
VErsions.

Gargoyle Games might seem
an unlikely bedfellow for Elite.
Its reputation is planted firmly
on complex games of great
depth such as Marsport and Tir
No Nog but for Scooby Do
Gargoyle is producing a game
far more in the Elite tradition.

The game follows our car-
toon hero through one of those
bizarre haunted adventures,
certainly more like the recent
Gargoyle  humorous  hit,
Sweevo's World. After that,
there are some more coin-op
conversions on the way.

According to Wilcox, *I
can’t say anything definite but
just look at the games Capcom
has in the arcades and you will

-

Can the arcade megahit do as well on micros?

have some idea of the kind of
thing we are likely to produce.™

There is also some more
original material on the way.
Although Elite has no in-house
programmers, on¢ of its two
designers is busy working on
the graphics for a new game,
provisionally called Ninja War-
rior. It promiscs to be another
miartial arts game but with a
fair dollop of plot overlaying
the usual flying feet and fists.

It will start life on the Com-
modore, possibly at Christmas-
time. and will transfer to other
machines. “We will probably
be launching between 10 and
20 products in the remainder
of this year — it is as uncertain
as that. In this fashionable
market, where tastes seem to
change from month to month,
vou have to. .be prepared to
move fast. With 40 or so free-
lance programmers at our dis-
posal. we can turn an idea into
a finished game in a few
months,” says Wilcox.

“As | see it, computer games
come from two routes. The
adventure-type strategy games
arose from computer games
writtecn  on  mainframes.
Arcade shoot-"ecm-ups can
trace their pedigree all the way
back to Pong and the home
video consoles. 1 think there is
room in this industry for both
kinds - we just happen to know
the kind at which we are best.™
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t an amazing £99.95 Discovery deals a crushing blow to every
Spectrum disc drive system on the market. Now it’s not just
the best equipped disc drive you can buy, it's also the cheapest.

Choose Discovery and you'll find a system packed with brilliant features:
| ®3%27"250K DISC DRIVE
| ® DOUBLE DENSITY DISC INTERFACE
® JOYSTICK INTERFACE
® PRINTER INTERFACE
® VIDEO MONITOR INTERFACE
® RAM DISC FACILITY
@ BUILT-IN POWER SUPPLY FOR DISCOVERY AND SPECTRUM
©® SIMPLE ONE-POINT CONNECTION

DISCOVERY

CRUSHES THE
COMPETITION

NOW
ONLY

£99.95 .. |

All this for only £99.95. And now there's even more!

% FREE TRANS-EXPRESS UTILITY PROGRAM —
TRANSFERS YOUR FAVOURITE TAPE SOFTWARETO DISC =

¥ CHOICE OF DISCOVERY FOR THE 48K OR 128K SPECTRUI\‘ il

¥ FULL 12 MONTH WARRANTY
¥ COMPREHENSIVE USER MANUAL ,

¥ OPUS DELIVERY PLEDGE

The Opus package is unbeatable value. We guarantee you delivery withis
72-hours of receiving your order and it’s absolutely FREE.

To order your Discovery call the Opus Sales Hotline now on 0737 65080
or post the coupon. Dealer and Education enquiries welcomed. Special
export rates available.

To: Opus Supplies Limited, 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.
' Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE)
i DISCOVERY unit(s)at £114.94 ‘

| | enclose a cheque for € or please debit my credit card |
| account with the amount of £

| My Access| | Visa[ Jnois: [ TTTTTTTTTTTTITIT
| MyCOMPUTERIS: [Dask [Cspec+ [ 128K(tick box) Ye

| name
| ApDRESS

| teLeproNE
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ommercially, it was a
silly idea. A travelling
representative for Rip-
max, the hobby model
company, spent an hour or so
in late 1982 with an inventor in
Cambridge. drinking coffee
and playing with two scrvo
motors strapped o two picces
of plywood. The inventor,
Peter Miller, called it a robot
arm and kept it on his desk
until such time as it could take
its part in educating future gen-
erations as a computer-oper-
ated, problem-solving device.
Tim Coote, Ripmax rep-
resentative, was impressed. As
a result, the contraption, suit-
ably groomed and christened
The Beasty, made its debut in
public at the 1983 Acorn show
as the first product on offer
from Commotion - COM-
puter-operated MOTION. At
that stage, it was littlc more
than an interface for a com-
puter, used to power whatever
the end-user envisaged for it.
“If I had been a little wiser,
I would never have done it, but
it was a passion,” says Coote,
founder, managing director
and packing operative for his
Enficld firm. It was not, how-
ever, a passion which gripped
100 many visitors to the Acorn
show that year. *We had an
cnormous stand, which I spent
hours building, with doors
which opened in every dirce-
tion, and I stood there with
Beasty saying, “Isn’t thisamaz-
ing?" and cvervone walked by,
saying, “Yes, but I don’t want
to buy it.” So I thought there
could be a disadvantage here -
it is good fun, but it’s costing
money.

Try and try again

He decided to try again,
approaching schools and col-
leges direct, learning what they
nceded, collecting information
on what ¢lse was available and
arriving rapidly at the conclu-
sion that his product as it was
would not scll. Miller’s sister
obligingly designed something
for the Beasty to run and Coote
took delivery of the Beasty arm
as Commotion’s first real
robot.

“The schools said we like it,
i’s cheap and it's cheerful and
we can do things with it.™ The
company was under way, with

o~

Tim Coote, Commotion man-
aging director.

one product and its first cus-
tomers. including  Kodak,
which used the Beasty in its
film processing laboratories o
signify end stops on a
gangplank system. For the first
year, Commotion scraped by
with Beasty and its arm, but
Coote’s researches revealed a
number of companics attempt-
ing to market robotic devices.
starting much as Commotion
had done.

“It became very obvious it
was a bit of a shambles. no mar-

worst thing you can do in bus-
iness — nine different price lists
and thousands of widgits and
wodgits. It was a tester 1o see
who wanted what and we
realised that the retail market,
although very interested in
robotics, was going through a
very difficult phase, and any-
way it was £100 for a robot
arm..

“At the end of the day, you
can’t do anything useful with a
£100 robot arm from a home
use point of view but from an

What a
Commotion!

Mary Sargent writes of a company with
a one-sfop technology centre as ifs
aim.

keting. some of the stuff com-
plete rubbish and over-priced.
There was some reasonably
good equipment but the wrong
people were trving to do some-
thing with it. Inventors can’t
run companies. If you rely on
INVENtors, you never get any-
thing to sell, because they
never stop improving the pro-
duct.™

So Commotion became a
distribution company. with the
aim of providing as many com-
puter-controlled peripherals as
possible to offer schools the
choice they needed to spend
capitation on allowances effec-
tively.

In 1983-4, the first Commo-
tion catalogue appeared. At
the time. many pcople were
convinced that robotics would
be the next big seller in the
microcomputer world.

“The catalogue tried to
please evervone, the retail
market, the schools market
and the trade market. It's the

educational view you can
achicve a great deal: but you
nced the enthusiasm to explain
the potential and retailers are
not interested in that. For
them. it’s boxes off shelves, so
it had to be the schools market.
in particular the arca where the
large.  boring  companies
weren't going.”

Two years of talking,
demonstrating, mailing litera-
ture and attending shows, with
a steady increase in the number
of products on offer, has
brought Commotion to its pre-
sent position of comparative
affluence. The company has
more than 700 items for sale in
its current catalogue — aimed
to please only onc market - is
poiscd to make a sensible profit
this vear and has recently
opened its first Technology
Centre at its Enficld headquar-
1ers.

That is designed to encour-
age teachers to sce what is
available to them and to discuss

problems, idcas and require-
ments with Roger Jones, Com-
motion technical manager,
with Coote or with sales man-
ager Laura Coyte. Commotion
has expanded into the area of
design in technology and the
Centre offers not only manu-
factured products but also var-
ious Heath Robinson construc-
tions designed by Jones to
demonstrate the versatility of
the various materials available
to do-it-yourselfers. .

Helping hand

“It doesn’t matter whether
we sell a £5 kit or a £10,000
arm.” says Coote. “We're here
to help. Any teacher can tele-
phone and we will give honest
advice. We are not biased to
any particular system, because
tcachers must have something
they can use, and the Centre
gives them the chance to try
things they may have seen only
in catalogues.™

He admits he could make
more money doing almost any-
thing else but the passion
remains. He thinks British edu-
cation needs an overhaul -
“There's no unity in the school
system” - which means
exchange  of  information
between schools is inhibited:
he believes teachers “are an
unfortunate  bunch. They've
been very unlucky to have
technology forced on them,
whether they wanted it or not™
and there is too little inform-
ation and too little time to ena-
ble them to meet the challenge
adequately: and he is sure that
robotics. at least in the educa-
tional environment, will come
of age rapidly.

His current ambition is to
turn Commotion into a “onc-
stop technology centre™ for
anyone who wants to know
about computer control. His
long-term ambition is to con-
tinue his company’s forward
movement.  “As  the new
advances happen. we will react
to them and move with them.
We will re-educate ourselves,
change the products we sell,
change our attitudes. We're as
flexible as the technology
itsell.”

Commotion can be con-
tacted at 241 Green Street.
Enficld EN3 7SJ. Tel: 01-804
1378.
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Commodore 64 -

Born in the
USA

Chris Jenkins and Richard Sargent
repori on the games and peripherals
that make the CBMé64 what it is foday

nce upon a time, when Sinclair was promoting “Britain’s

best-selling computer™, when one of the pioneers of the

micro revolution was already in receivership, and when

Apples could be found in electrical as well as green-
grocery shops, an American corporation made a bid for the
British business computer market.

Although much the same description could apply to early
1986, that was 1981. The Sinclair market leader was the ZX-80,
Nascom had already been taken over by a company fated to
follow it into insolvency, and Commodore launched the Pet
series, sold complete with substantial keyboards, disc drives
and green-screen monitors at a price of almost £1,500 for 32K
of memory.

They were bought in quantity and received local authority
seals of approval when they infiltrated schools and colleges,
council offices and various other bureaucratic strongholds, as
well as small businesses generally. The lauch of the Vie-20
followed shortly, as Commodore attempted similar success in
the home market. That micro, too, displayed healthy sales
figures, even though it required a datacorder rather than a
standard cassette recorder, which increased the overall price.
Its “real™ keyboard persuaded many potential buyers of its
innate superiority over the Sinclair rubber versions and the
Vic laid a firm launch platform for the bigger and better
Commodore 64.

Memorable for one of the neatest advertising campaigns for
any computer, the 64 was heralded for its reliability, availabil-
ity and realistically-decreasing price, and became known in
the U.K. as a superior games machine. Elsewhere, in places
like Scandinavia, it had a more serious image as an educational
micro but, either way, it spelt substantial success for the
company. The best thing about it was that it sold for substan-
tially more than the Vic-20., while costing Commodore substan-
tially less to manufacture.

Then 1985 arrived, with declining markets for all. Rumours
of the Amiga made not only the opposition but Commodore
products look outdated and unexciting, but neither the micro
nor its price has yet reached viable market proportions. For
Christmas 1985, the 64 was re-packaged and promoted as a
music micro, in a campaign which lacked the instant appeal
of the original elephant and which failed to revive Commodore
fortunes.

The C16 and the Plos 4 suffered the dubious distinction of
being bought as job lots by Dixons, almost as soon as they
reached these shores from the U.S., and the 128, launched in
response to apparent market demand for extra memory, has
made little or no impression. By the end of the ycar,
Commodore had levelled its own score, with three successful
micros and three also-rans.

The tale from there is depressingly familiar. Will the new
all-singing, all-dancing, 16-bit, super-amazing Amiga arrive

in time to restore Cinderella’s fortunes, or will the company’s

invitation to the ball be withdrawn? Time, as they say, will tell.

nevitably, any look at
Commodore  add-ons
must concentrate on the
64, with the occasional
side-glance at the 128 and Vic-
20. Whatever their success in
the States. neither the Plus 4
nor the C16 reached the homes
of sufficiently significant num-
bers of enthusiasts in the UK.
for the peripherals industry to
show much interest in them.

In Britain, the most impres-
sive showing of the 64 was as
a games machine and it is
scarcely surprising. therclore,
that joysticks and trackerballs
feature high on the list of avail-
able peripherals. Companics
like Kempston, Spectravideo,
Cheetah and Atari vie with
names such as Vulcan, Meed-
more, Cookridge and CBM
U.K. to supply the youth of the
nation with the fastest and
most efficient weaponry for
zapping alicns.

Models with titles such as
Sureshot.  the  inevitable
Quickshot. Hotshot, Gunshot.
SpeedKing and even Zipstick
spell  destruction in figures
ranging from about £8 to
slightly less than £20, but
among so much publicity, the
Lightwave product, The Stick,
has certain modest appeal. not
lcast for 1ts £12.99 price.

Joysticks, however, are very
much a matter of personal pre-
ference. Tt would be brave to
attempt to recommend such
things to afficianados and I do
not intend to try it, but if you
find yourself with a joystick
which has a slower recaction
time than your adrenalin dic-
Reaching for Power.

tates, or you cannot sce the
wretched pixels anyway, there
is alwavs the Robtek Game
Killer. That small black car-
tridge slots into the cartridge
port at the back of a 128 or 64
and proceeds to corrupt the sig-
nals from arcade-style games -
or at least those which use
sprite collisions to determine a
player’s fate — by some undis-
closed process which disables
sprites and turns little green
men into sitting ducks.

Music micro

Whether that  will be
regarded by inveterate games
players with the enthusiasm the
makers expect remains to be
scen but, for £14.95, you can
decide for yvourself.

Because of the attempt to re-
launch the 64 as a music micro,
the machine is well-supported
with  noisc-making  com-
modities ranging in price from
£10 10 £250. Keyboards, synth-
esisers, synchronisers and be-
your-own-Beethoven packages
abound. One of the more pro-
lific companies in this arca.
Music Sales, offers a keyboard
emulator and various music-
generating  packages. Prices
range from £9.99 for Playalong
Albums to the £100 Sound Ex-
pander which claims to in-
crease the already good range
of sounds on the 64 and [28.

Syndromic supplies a drum-
emulating kit, with a com-
plementary package expanding
the original drum rhythms by
50 “new samples™. The supple-
mentary disc promises a “full
sclection of tom-toms, sweep.
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Putting it in writing.

T g

COMMODORE SUPPLEMENT

pitchbend toms, cymbals, hi-
hats, Latin effects and syndrum
effects”. It does not. however,
promise car-muffs. Thercafter,
the company indulges itself and
more dedicated music enthusi-
asts with a four-octave Key-
board for £125 and a Sound
Buggy, with Midi facilities, for
£99.

Most of the Commodore
music add-ons are directed at
the more dedicated. You need
to be serious to pay £239 for
the Rosetti RMS 6h Midi mas-
ter synchroniser, £245 for the
cquivalent from Joreth Music,
or £165 for the Autographics
Digital Music System, cven if
it promises the ability to create
complex sound as well as pitch-

printer paper, and they are
slower in execution than their
bigger competitors.

The Brother HR-S is a good
example of this sector of the
market, since it is a thermal
printer which prints a full 80-
column width of paper and
costs £110. Commodore, of
course, markets printers which
arc  specifically compatible
with its computers and they
cover the full price range from
£100 for a plotter, up to the
DPS1101  daisywheel letter-
quality printer for £399.99, If,
however, you want a full-facil-
ity printer at rather less than
Commodore prices, you will
have to investigate the world
of printer interfaces, of which

Hardware ro

testing samples. In this gather-
ing, Datel sclls its Sampler for
£50.

Still with the entertainment
aspect of the Commodore in
mind, the modem market is
well represented by several
companies. Prominent among
them is Miracle Technology.
which offers an RS232 serial
interface with each of its mod-
cls, thus avoiding the perennial
difficulties of the Commodore
non-standard link. Commo-
dore has the Communications
Modem, which sells for around
£100 and includes a year's free
subscription to  Compunet.
Buy a Modem House product,
for example its Modem 1000
which costs £100, and Micronet
is available free, but only for
three months. You will not find
a serious modem for less than
the cost of these but if you are
really committed you could pay
as much as £650 for the Miracle
WS 3000 V22 bis.

You might like something
left in the bank to buy a printer
or a monitor. All the usual
names cater for the 64, Vie-20
and 128, with Brother. Epson,
Rotronics and Star competing
with Commodore to supply dot
matrix printers and plotters. It
is possible 0 buy a small
printer for less than £100 but
they tend to be thermal, which
means buying special paper
costing more than standard

there are more than a dozen
designed specifically to take
the Commodore micros back
into the world of standard
peripherals. SMC sells a soft-
wiare package and cable which
links a 64 to any Centronics
printer for £19.95.
More sophisticated

More sophisticated versions
include printer buffers with
parallel interfaces and printer
test routines, as in the Connec-
tion from Tymac. which sells
for £79.95, unless you insist on
an Epson printer, in which case
you pay £89.95. The less com-
plex 92000 interface/buffer
from FCC costs £47.50 and is
compatible with the Plus 4 and
C16, aswell as the 64 and 128.

Just as the Spectrum'’s lack
of a joystick facility gave rise
to a whole section of the

parallel port given manu-
facturers of interfaces plenty of
work. Perhaps that is the real
dynamic bchind that tmeless
mystery of non-standardisation
of micros? Perhaps the various
producers all want to give work
to each other?

peripherals market, so has the
Commodore non-standard

Another example of this
kind of symbiosis is the exis-
tence of a fair number of speed-
loaders. whose existence is
more than justified by the slow
disc and tape systems for the
Commodore machines. Names
1o look for include Ram, whose
1541 Express is designed for
business software and costs
around £35: Centresoft, which
markets the Robcom Turbo
range for prices between £25
and £40; and MPS, whose
Warp S combines speed load-
ing with patriotic fervour, in
the shape of a uulity which
enables the disc drive to render
God Save the Queen on
demand. At £9.95, it would
seem you are not charged extra
for gracious living.

Few of the peripherals so far

dealt with are of much assis-
tance, of course, unless you
have a monitor and again Com-
modore supplies a 14in. colour
monitor which, not sur-
prisingly, is said by many to
give the best colour range and
clearest definition from any
Commodore home micro. You
will pay £230 for the privilege,
which is not expensive when
vou consider that the Sony
KX14CP1 14in. screen hi-res
video input, with all connectors
necessary to tune into the stars
and beyond, will cost £462.50.

Keeping ahead

Microvitec, Philips, Fidelity
and Thomson are other names
to conjure with, although you
will incvitably pay more for
Microvitec - colour monitors
only - and Philips, whose green
sereen and amber mono mod-
els are several pounds dearer
than the equivalent for other
micros. It is difficult to know
whether this reflects Philips or
Commodore pricing policies.

If you feel sated by all those
add-ons essential to make the
most of the CBM 64, consider
some of those that will keep
you ahead of the Joneses. A
digitiser or robot arm perhaps?
Such devices are now readily
available for the computer — at
a price.

Commotion Ltd,

241 Green Street,
Enfield EN3 78).

Tel: 01-804 1378.
Cheetah Marketing 1.td,
1 Willowbrook Science
Park,

Crickhowell Road,

St Mellons, Cardiff,
Tel: 0222 777337.

Ram Electronics (Fleet)
Ltd, Unit 16,

Redfields Industrial
Estate, Redfields Lane,
Church Crookham,

Aldershot,

Hampshire GUI3 ORD.
Tel: 0252 850031,
Kempston
Micro-Electronics Ltd,
Singer Way, Kempston.
Bedford MK42 7AW.
Tel: 0234 856633.
Philips Electronics,
City House,

420-430 London Road,
Croydon,

Surrev CR9 30R.
Commodore Business
Machines U.K. Ltd,

1 Hunters Road,
Weldon, Corby,

NNI17 1QX.

Tel: 0536 205252,
Datel Electronics,
Unit 8.

Stoke-on-Trent.
Tel: 0782 273815.

The Lodge,
Moorlands Road,
Merriot,

Northamptonshire

Fenton Industrial Estate.
Dewsbury Road, Fenton,

FCC Systems Litd,

Somerset TAL6 SNF.
Tel: 0460 73442,
Epson (U.K.) Ltd,
Dorland House.

388 High Road, Wembley.
Middlesex HA9 6UIH.
Tel: 01-902 §892.
Miracle Technology
(UK. Ltd),

St. Peter’s Street,
Ipswich IP1 1XB.
Tel: 0473 216141.
Atari (UK. Ltd).
Tel: 0753 33344.
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othing beats the
Commodore 64 as a
games machine. With its
large memory, 16
colours, sophisticated sound
chip and sprite routines, it has
played host to some stunning
games programs.

For technical brilliance.
graphic sophistication and
sheer arcade excitement,
probably the best yet is
Uridium. Andrew Bravbrook's
hard-cdged metallic graphics
and incredibly smooth
animation routines combine to
create the ncarest thing yet to
a “cabinet™ game on a home
computer.

Like all the best games, the
plotissimple. Fly over 15 alien
motherships in vour Manta
fighter, blasting surface
features and defence ships.
then land and play through a
quick recaction test for bonus
points— Defender multiplied to
the nth degree. a truly
awesome computer game
guaranteed to give you
sleepless nights.

Commodore 64 -
the unbheatable

arcade games
machine

More sedate in some ways,
yet equally violent, is the
marvellous Way of the
Exploding Fist from
Mclbourne House. Fist has
given rise to a host of imitators
but remains the best of the

Superb soffware
has made the
CBMé64 the
number one
home computer
for the last few
years. Chris
Jenkins reportfs.

“chop'n’kick™ games. With
one- or two-player options,
featuring beautifully-detailed
oricntal backgrounds and
stunning sampled sound
effects. this kung-fu killer is
simple to play vet difficult to
master.

With 16 moves at your
disposal, from chops and Kicks
to jumps and flips, it demands
an almost Zen-like
concentration to defeat
opponent after opponent and
rcach the rank of Shaolin
Monk. Design and animation
are excellent and at the time of
its release it rated as the best
game available for the 64.

More csoteric is the
exceptional Deus ex Machina
from Electric Dreams. Itis not
so much a game — more an
experience. Accompanied by a
synchronised audio tape
sound-track of voices,
clectronic music and narration,
it tells the story of a rebel
lifeform 1n a totalitarian
society. Your task is to help
that life-form develop.

through a series of simple
arcade-type reaction tests, into
a complcte entity.

Though it sets no new
standards (or programming
excellence, the sheer
imaginative power of Deus is
overwhelming: it is a perfect
example of what can be
achicved with home computers
in the proper hands.

Equally unusual in some
ways is the surrcal Spindizzy,
another Electric Dreams title.
Paul Shirley’s strange artificial
backgrounds or ramps, dips,
drops, aircraft, towers and
causeways form the backdrop
for a brilliant challenge of
co-ordination and timing. You
control the Spindizzy. with
which you must map the
confusing dimension in which
you find yourself.

Comparisons with Marble
Madness arc obvious, as the
Spindizzy, an inverted
pyramid, teeters and totters
through the bizarre landscape.
Brilliantly colourful, full of
unusual ideas and challenging
thought-puzzles, Spindizzy is
the ultimate trip for map-
makers, joystick-bashers and
puzzle freaks alike.

Returning to the popular
theme of mindless violence,
Rocketball from 1JK is in many
ways a tougher version of the
Commodore International
Soccer. Based on the James
Caan film Rollerball, it pits
two teams of five roller-skating
sportsmen against cach other
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on a circular track. As the
display scrolls round to show
the whole circuit, you must
control your men to clobber
the opposition, gain possession
of the ball, race round the
track, lecap at the enemy goal
and slam the ball in.

The joystick controls speed,
passing, punching, ducking,
leaping and shooting, and all
that is missing is the
motorbikes. Great crowd
atmosphere, choice of tcams
and good animation make
Rocketball a favourite.

Hyper-fast action

It would be remiss not to
include onc of the many
Llamasoft games which repeat
Jeff Minter's themes of
hyper-fast action, amazing
sprite-handling, whacky
characters and bizarre game
play. In Ancipiial a shaggy,
horned anthropoid must
master 100 chambers of
hallucinogenic action to defeat
the evil Zzyaaxians. With
strange gravity effects. weird
sprites such as flying coke
signs, bananas, hamsters and
goats, it is a challenge to find
the six Key Camels and the five

Goats of Power, decide how to
escape from each chamber and
defeat the enemy.

A Kkind of adventure for
shoot-"em-up fans and to be
recommended, along with
Sheep in Space, Mama Llama,
Batalyx and the other shaggy
games.

Even stronger on strategy
but no slouch with graphics, is
Zoids from Martech. Featuring
sophisticated window and icon
graphics, the most advanced
Rob Hubbard music, and a
complex game system, Zoids is
a remarkable game based on
the popular Tomy monster-
machine toys.

Robot combat

Zoids casts you as a lone
Earthman caught in a battle
between rival robots. You
must find the hidden pieces of
the Blue Zoid leader Zoidzilla,
controlling weapons systems,
communication, radar
jamming and shields through a
system of windows and icons.
The enemy Red Zoids must be
avoided or fought in
sophisticated combat routines
if you are to succeed in your
quest. One of the most

impressive CBM 64 games vet,
though certainly one which
will take many hours of play to
complete.

Equally stunning is the
Novagen Mercenary, an
adventure requiring you to
amass credit and find hidden
objects to escape from the
planet Tarq. You move
through a complete 3D vector
graphic representation of the
world, with almost complete
control over the objects and
vehicles you encounter,
because of the amazing
world-design system of
programmer Paul Woakes.

Best of all

Full of subtlety and jokes.
such as gigantic 3D
advertisements for Novagen
and saucy responses from your
on-board computer,
Mercenary gives a much better
impression of interaction with
a real-world system than any
text adventure, combining
flight simulator. arcade game
and adventure in one amazing
package.

If I were to choose one
real golden oldie it would have
to be Guardian from Alligata.
The single immaculate version
of the original Williams
Defender — miles better than
the official Atan cartridge, it
features all the familiar
clements - humanoids,
landers. fast-moving mutants,
bombers. pods. swarmers and

the dreaded baiters.

Guardian may no longer be
remarkable graphically but it
captures the thrill of the first
video game to take the
industry beyond the realms of
Space Invaders. Some
sophisticated multi-sprite
routines and reasonable sound
cffects make it a must but you
will probably need a rapid-fire
joystick if you are not to die in
hyperspace.

How about the game many
players regard as the best yet.
on any machine. Elite from
Firebird? Combining space
battles in 3D vector graphics
with the complexities of a
trading game and the
subtleties of an adventure,
Elite is truly a cult. Complete
with spacecraft recognition
chart, keyboard overlay,
control key booklet.
introductory guide and a
scene-setting novella, itis also
the best-packaged game to
emerge from a UK. software
house.

If you have not experienced
the excitement of battling the
Thargons, jumping through
hyperspace., docking - without
a computer — and fighting off
pirates, vou should try Elite
immediately.

The good thing about the
Commodore 64 is that every
time games players think the
machine has been stretched to
its limit, something even more
stunning appears.
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HARDWARE REVIEWS

Giving it some

oysticks are the first
line of defence in the
game-players’ battle to
outwit the computer.
The joystick uscd can seriously
affect the way the game is
playced and many joysticks are
available for various types of
game. For quick action
shoot-"em-up games, a large
robust stick with a
conveniently-placed firing
button is a good choice. For
arcade games requiring a
softer touch, a microswitch
joystick which has greater
sensitivity should be
considered.

Auto gunshots

Vulcan manufactures the
popular Gunshot | and 2
joysticks. They feature sturdy
designs with four suction cups
attached to the base,
permitting vou to fix the stick
on a firm base for one-handed
control. Unless vou have
sufficient room on your table
or desk to.accommodate both
keyboard and this space-
consuming peripheral,
however, it is scarcely a

stick

A good joystick
is the key fo
success in many
shoot-’em-up
fype games.

Anthony
Thompson
reviews some
fop models from
Vulcan.

feature worth buying.

Both joysticks have two
firing buttons, on¢ on the
left-hand side of the base and
the other on top of the pistol
grip. Both buttons have a
slight tendency tostick as they
arc pressed. which could slow
you in games which demand
rapid bursts of gunfire. The
second fire button is designed
to allow the joystick to be held
in the hand if no space is
available to mount it. When it
1s used in that way the four
suction cups make it slightly

uncomfortable.

The Gunshot 2 model is
identical to the Gunshot | but
it has the additional feature of
an auto-fire button. That can
be useful in some games where
you have to shoot aliens while
flying round obstacles but it
can be a real disadvantage.
Most games allow bulletsto be
fired only at sct intervals and
thatis the rate dispersed in the
auto-fire mode. If you miss a
shot through concentrating on
vour movement, you may lose
alife waiting to fire again. The
Gunshot 1 costs £7.95 and the
Gunshot 2 with auto-fire £9.95.

At £12.95, the Kraft
joystick, new from the Vulcan
workshops. scems over-priced
when first compared to its
bigger cousins. Its small,
dainty size and plain
appearance are somewhat
disappointing but its range of
capabilitics more than
compensates.

Interesting feature

The most interesting feature
is a flick switch which allows
the operating mode of the

jovstick to be changed from
four-way to eight-way. That,
the manufacturer claims. gives
the Kraft the ability to attack
every type of game — from
platforms and adventures to
graphics and action.

Light control

The control is very light,
allowing for small and precise
adjustments to be made with
case. Although the structure
seems solid ¢enough, one
wonders how well the sensitive
mechanism would withstand
the repeated stresses generated
by an over-excited user in the
midst of a shoot-"em-up
massacre.

The stick is short. restricting
control to the fingertips. The
single firc button on the left of
the base has a smooth and easy
action, something sadly
lacking from the larger and
more robust Gunshot range.

The Kraft jovstick is a
worthwhile buy for the games
plaver and would be an ideal
addition for someone with a
stubborn model who would
preferalittle more sensitivity.

i

arket rescarch would
tend to indicate that
major motivation
behind the purchase of
many home computers has
more to do with their
game-playing potential than
any more serious application,
writes Michael Graham.
Having installed the computer
at home, though, many users
use their machines. in
conjunction with some of the
excellent applications software
available. to undertake a
variety of non-game tasks.

It is when using a computer
as, for example. a word
processor or databasc. that the
limitations of the TV set which
s0 many people use as a

monitor become all too
apparent. In particular, the
resolution of a colour TV set
is 100 low to resolve adequately
the characters of any display
exceeding a 40-column by
24-linc format. It is no
coincidence that that is the
Teletext display specification,
being the maximum number of
characters which can be
transmitted and displaved by
typical broadcast TV
cquipment.

To obtain a satisfactory.
high-resolution display it is
necessary to add a monitor to
the list of essential peripherals
for your computer. When

The Thomson VM3102 is
once of the latest monitors 1o

reach the market and is
available with either green or
amber phosphor. The VM 1302
accepts a composite video
signal via a phone socket at the
rear of the set. Make sure that

The VMI1302 has a display
quoted as 35MHz. To put that
figure in perspective itis some
six times that of a typical TV
set. As may be expected from
the bandwidth and resolution
figures, the Thomson monitor
produces i crisp. easy-to-read
display.

A comprehensive range of
controls means that the display
can be adjusted to suit the
personal tastes of the user. The
monitor features an internal
audio amplifier. the input to

VM1302 hi-res monitor

which is again via a phono
socket at the rear of the unit.
The VMI302 is a well-built
unit and is worth considering
if you intend to make usc of
your computer in applications
demanding that a great deal of
text-based informationis 1o be
displaycd on-screen.

At a glance

CRT 12in.
diagonal

Phosphor Greenor
amber

Video Bandwidth 35MHz

Resolution 1,000 lines

Input Composite
video.
ncgative
Syne.
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An all-rounder from Brother.

Comperitive features al a compelitive price.

Making a
good
impression

There are many different types of
printer available on the market today.
Deciding which fo buy depends on
whaft you infend fo use it for.

any people who are
buying new home
computers are offered
Prinicrs 4l no exira cosi.
That reflects not only the
intense competition in the
market, with manufacturers
struggling to make their
products as attractive as
possible, but also seems to
make the point that a printer
is an essential part of any
computing system.

For those wishing to expand
orupdate their own hardware,
there is no shortage of
potential purchases. There
are many modcls available of
varying size, speed and
quality: The best buy for any
particular person depends on
the intended usage.

Printers can be split into
three main groups. The dot
matrix is the most popular and
the most versatile, permitting
draft quality printing at very
high speed. Most dot matrix
modcls offer near letter quality
printing. In this mode speed is
greatly reduced as cach
character is printed twice, the
second time with the printhead
slightly displaced.

Prime requisite

That helps to disguise the
fact that the characters are
formed by many dots and
produces a darker finish.
Anyone who wants to use a
micro for word processing
should regard NLQ as a prime
requisite.

Another advantage ol the
dot matrix svstem is the ability
to print complex graphics

figures, graphs and screen
dumps. Some models use
multi-coloured ribbons,
permitting reproduction in full
colour.

Daisywheel printers
produce very high quality text
but have no graphics
capability. They are a great
deal slower than the draft
speed of dot matrix machines
and few can match their
reduced speed when in NLQ
mode. Thev tend, however, to
be cheaper and prices are
falling all the time. They are
not so versatile as their spotty
cousins. It is possible to alter
the print style but that
normally involves removing
the printwheel to replace it.

Cheapest of all

Thermal printers are the
cheapest of all. They use a
special paper which requires
no ribbon but that can be
expensive and difficult to
obtain. If you intend to use
vour printer only to produce
copies of your listings for your
own use, a thermal model is
probably the best choice.

Buffers are extremely
useful, especially with the
slower daisywheel models. A
buffer stores the text to be
printed, allowing you to
continue programming while
the printer continues to
operate. If you have several
pages to print and your
letter-quality speed is around
20cps, you would have to wait
aconsiderable time before you
could use vour computerif vou
did not have a buffer.

g — ’-———-—-
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Daisywheel printers generally
use carbon ribbons which cost
around £4 cach, while dot
matrix machines use fabric
ribbons which are slightly
cheaper and last a little longer.
For thosewith extracash to
spend, the Twinwriter from
Brother gives the best of both
worlds. Its two printing heads,
one dot matrix and the other
daisywheel, permit the userto
produce high-quality text and
graphics characters on the
same page. '
Itis worth noting that many
computer manufacturers now
S . ~ | produce their own-name
B R T e B - | printersand although many of
S-S5 s T a2 iy : — ' ~ | themare re-badged versions of A
AR Fleg T s Wy | R oM i ~ . | other makes. they are often
A heavy duty daisywheel from Juki. good value and definitely J
worth considering.
Draft NLQ  Colour Graphic
Name Price Type NLQ? Speed Speed Capability Capability
HR-5 £99.95 Thermal No = s ~— - No Yes |
DWP 1120 £139 Daisywheel  Yes — 20 No No ﬁ
801 £129+vat DotMatrix  No 100 — Yes Yes '
DMP 2000 £160 Dot Matrix Yes 100 20 No Yes
M1009 £169 Dot Matrix NO . 50 —_ No _ Yes
Citizen, £L7D, RoMatrix  Yes L0 23 0 Do - Xes |
KagaKP810  £199 DotMatrix  Yes 160 = No Yes
1101 £199+vat  Daisywheel Yes — 20 No No
LX-80 £225 DotMatrix  Yes 100 16 No Yes
StarNL-10  £229 DotMatrix ~ Yes 120 30 No Yes §
MT80+ £229 Dot Matrix No 100 — No Yes u
Juki 5520 £399+vat Dot Matrix, Y'es2 180 S0 Yes Yes
HR-15 £399+vat Daisywheel  Yes — 20 No No :
|
Juki 6100 £399+vat  Daisywheel Yes — 20 No No
S32 £595+vat Dot Matrix Yes 150 60 No Yes
Juki 6300 £899 +vat  Daisywheel Yes — 40 No No
Twinwriter  £1,295 DM+DW  Yes 140 30 No Yes
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Six screws hold the rear cover of the PCW8256 in position.

The main PCB of the computer; note the eight vacant sockets
along the lower edge of the board.

Increasing the memory of the

PCW8256 to 512K is a straighiforward
DIY job, as Gary Evans reveals.

0 judge by the
advertising copy which
accompanics
promotions for the two
modcls comprising the
Amstrad PCW range, the
memory of the PCWS512 is
massive, while that of the 8256
is huge. It is the 256K
difference in the size of the
memory of the computers
which earns cach the
appropriate adjective. There is
a well-known phrase, though,
which goes something along
the lines of it is not the size
which is important. it is how
you us¢ it — in the case of the
PCWS8512 the extramemory is
put to very good use indeed.

The 256K memory of the
8256 computer, according to
whether the machine is
operating under Locoscript or
LP/M. is mapped topravige
the various areas of working
memory necessary to support
operation of the software, in
addition to supplying RAM for
the silicon disc — a drive m -
which complements the 3in.
mechanical drive of the
computer.

The size of the RAM disc
differs between Locoscript and
CP/M but in either case has a
maximum size of 112K. The
extra memory of the PCWS512
is mapped to that RAM disc,

“increasing 1S size, whei
running under CP/M, to 368K

more than the total capacity

of a <ingle FD1 format disc.
While those who use the PCW
exclusively with Locoscript are
unlikely to appreciate the
significance, those who have
had occasion to use CP/M
applications software will
realise the implications.

The advantages of the large
RAM disc fall into two areas,

Fattening
the Joyce

depending on the particular
application program in use.
Some software, to function
correctly, requires more than

the 112K RAM disc of the
PCW8256. Using such

software on the unexpanded

machine inevitably mcans
some compromise in
performance. In practice, that
often means an irritating
number of disc swaps as data
is loaded and discarded from
the RAM disc.
Question of size

The 368K RAM disc will
provide sufficient space for
even the largest applications
software. For example, when
using NewWord, the NW
COM file plus all system
overlays and the entirec The
Word spell check suite can be

loaded to RAM disc. Witha ==

data disc in drive a, the WP
and spell check can be used
without the need to swap discs.
The second type of
applications software to
benefit from the increased
RAM disc will be packages
which require a large amount
of data storage capacity.
Spreadsheets, for example,
will be able to make good usc
of the increased RAM space.
In that instance the
applications program will
reside in drive a while drive m
will contain any data files.
The user will have to ensure
that any data file does not
exceed the 170K limit of the
physical drive a, but working
in RAM disc usually will lcad
to a considerable increase in
the speed of operation of a
program. ‘That is because
RAM disc access is virtually
instantancous.

|
:
1
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Having explained the
benefits to be gained from the
large disc drive of the
PCWS8512, the good news is

that 8256 owners can upgrade

to enjoy all the benefits of the
larger RAM disc.

Warning: Removing the
rear cover of a PCW computer
will invalidate any warranty in
force on the computer. Your
Computer can accept no
responsibility for any damage
which may occur to any
reader’s machine as a result of
undertaking the modification
described.

Down to work

To undertake the memory
upgrade you will require a
cross-head screwdriver and
cight 256K x 1 dynamic RAM
ICs. The ICs used in our
conversion were NEC-type
D41256 with 150nS access
time, available from
Technomatic at £3.50 each
plus VAT.

The first step in the
conversion is to remove the
rear cover of the computer. Six
screws hold the coverin place,
two at the top of the computer.
two at the base, and two
smaller screws adjacent to the
expansion port. To remove the
cover, place the computer face
down on a soft surface to give
casy access 1o the screws.
Having removed all the screws
and put them in a safe place,
the cover of the machine can
be removed.

The next stage is to ease the
main computer circuit board
back slightly to gain access to

the eight vacant RAM sockets
which can be seen at the lower
edge of the PCB. To
accomplish that it may be
necessary to remove both the
keyboard and video
connectors.

Next insert the RAM ICs,
re-connect any connectors and
slide the PCB home into its
mounting hardware.

Going for a DIP

The final stage of the
conversion is to alter the
setting of the DIP switches
which can be scen at the centre
of the PCB. That is necessary
to signal to the PCW operating
system software that the
additional memory is in placc.
The switches to alter are
marked A and B. To effect the
conversion, the position of the
switches must be reversed; in
other words, switch A which is
towards the rear of the PCB
must be switched forward,
while switch B must be
switched towards the rear of
the PCB.

Finally, re-assemble the
computer, switch on and boot
CP/M. If all is well you will be
greeted with a sign-on message
which indicates that the RAM
disc is 368K in size.

Undertaking the above
conversion will, at a cost of less
than £35. increase the power
of the PCW8256 dramatically.
Having undertaken the
conversion we can report that,
with the larger RAM disc,
most users will find that there
is little need for a second
physical disc drive.

-

PCW SUPPLEMENT

Before installing RAM.

A gluw B L awwd

After the RAM is installed.
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PCW software -

beyond Locoscript

mstrad PCW computers
are supplied with a
wealth of free software.
First, and arguably
foremost, is the Locoscript
word processing package
which carns the system its
Personal Computer Word
Processor badge. In addition.
a very respectable
implementation of Basic and
the DR Logo language are
provided. As if that were not
sufficient. Amstrad also
supplies the CP/M Plus
operating system, together
with a comprehensive
selection of utilities. The
provision of CP/M means that
the PCW owner has potential
access 10 a vast range of both
public domain and commercial
applications softwarc.

The success of the PCW
computers has meant that

those companies with
good-quality, reasonably-
priced softwarc for the |
computer have had somewhat
of a sales bonanza since the
start of this yecar. As new
owners discover that, given
appropriate software, the
computer is capable of wider
use than basic word processing,
sales of PCW-compatible
spreadsheets, databases and
comms software have soared.
One of the companies to
recognise the potential of the
PCW system at an carly stage
was NewStar, the Brentwood-
based distributor established
by William Poel. former
general manager of the
Amstrad computer division.
NewStar supplied Your
Computer with some of the
best PCW software for the
purposes of this review.

In the first of a
regular review of
PCW soffware,
Pefter Luke
reviews
NewWord, an

alternative fo
Locoscript, and
Bridge Player for
those who want
a little
relaxation.

Why spend £70-0dd on a

word processor when the PCW
computer is supplicd complete
with Locoscript? The answer is
that for many business users of
the computer Locoscript is too
limited in the facilities offered.
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There is, for example, no
provision to merge (ext
documents with data files, an
essential requirement for the
printing of individually-
addressed mail shots.
Locoscript lacks other features
many WP operators would
require; a word count option
and spell check program are
two such functions.

Aside from those major
omissions from the repertoire
of Locoscript functions, the
word processor. while
adequate for the production of
letters and small text
documents, can become
tiresome to use on larger -
more than five-page -
documents. The reason is that
Locoscript can be slowed to a
snail’s pace when manipulating
large files. Add to that the fact
that cursor control is limited
when compared to some other
WPs and the need for a more
sophisticated WP can be
appreciated.

NewWord is just such a
product, providing a powerful
word processor which
compensates for many of the
deficiencies of Locoscript.
NewWord is a WordStar
lookalike, which means that
its operation will be familiar to
a considerable number of

Typing Features, On/Off people who have used one of ‘
@ Word weap onlol the best-established WP B
%]]E ;" ““wr"r"'m programs. ’\
EJ o s Building on WordStar |
(O[] ruser sre sty onvot NewWord is supplied on a
single 3in. disc, both sides of
so-c-'-! Pfim*ﬂﬂ Efiacts which contain a full
" g complement of software. Side '
0 hlmer onc of the disc contains the 1
[sl e NewWord COM and OVL
T PSS files. in addition 1o some
& Kt ion installation software and |
Aernate pach example data files, while side 4
Srandard pach two contains The Word, a
}[H Oerpenl charatiel generic CP/M spelling checker.
Spes oy The software is supplied
with a set of three manuals, a }
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massive guide to the software
plus slim volumes containing
supplementary notes and a
guide to the use of the spell
checker. In addition, the
review software was provided
with two sheets of A4 notes
describing those aspects of
operation specific to the
Amstrad PCWS256.

Simple process

Having made a back-up
copy of the distribution disc,
the next stage is 1o create a
boot disc. With an unexpanded
8256, that involves installing
NewWord for the PCW:, a
simple process as NewStar has
done most of the work,, and the
deletion of a number of
example files from side one of
the disc. That will free
sufficient space on the disc for
the CP/M EMS file and a
number of COM files which
may be copicd across from side
two of the PCW operating
system disc.

Creation of a boot disc will
allow NewWord to be
cold-started, the PCW loading
the necessary software and
transferring operation to the
RAM disc. Part of the boot
process also reconfigures the
computer keyboard for
operation with the WP.
Putting the boot in

When the boot process is
complete, an opening menu
will be displayed complete
with a list of all text files on
the currently-logged drive.

Initially that will be drive m;
the first thing todois tolog on
todrive ain which a NewWord
data disc should be placed.
Tosum up NewWord in the
spacc available in this article
would be an impossible task.
Suffice it to say that it builds
on the power of WordStar, the
benchmark against which WPs
have been judged for years.
One of the main failings of
WordStar is that its commands
arc thought by many to be
difficult to remember; in *pure’
WordStar, for example, cursor
movement is accomplished by
holding down the cursor in
combination with a letter key.
While the layout of those keys
is described in the
documentation as logical, they
can be difficult to remember.

Re-configurable

To compensate, NewWord
reconfigures the keyboard so
that the cursor control keys
and many of the other
dedicated function keys
perform the appropriate
function. It will still be
nceessary to learn some
control sequences. though, as
NewWord features many more
functions than those for which
the keyboard makes provision.

Control of the presentation
of a document when printed is
by way of dot commands
incorporated in the text. They
take the form of a dot entered
in column one followed by a
two-letter sequence and, with

some commands, an optional
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number. There is no option
but to memorise those
commands, although they can
truly be described as logical;
for example, to insert a
header, the command is \HE.

NewWord allows documents
to be merged with data files to
produce standard letters, in
addition to allowing
conditional command
sequences which can insert
different data files in a
document. The NewWord
spell check program is a
powerlul program which
checks the spelling of a text
document, in addition to
suggesting alternative
spellings for those words not in
the dictionary.

For many businesses the
facilitics of Locoscript will be
too limited to meet general
requirements. NewWord

compensates for those
shortcomings, offering a
powerful, full-featured word
processor capable of meeting
the most demanding users’
needs.

Another advantage of using
NewWord is that the software
is available for the IBM PC
and clones. Thus learning to
us¢ NewWord on the PCW
machine will mean that users
will be able to use their
knowledge of the system
should they have occasion to
upgrade toa PC. Itis available
at a competitive price. a
fraction of the cost of many
similar packages.

® NewStar Software Ltd
200 North Service Road
Brentwood

Essex CM 14 485G

0277 20573

» Amstrad PCW8256/8512 @ CP Software @ Peler Luke ® £19.95

Amstrad PCW computer owners who
feel like a break from word processing
with Locoscript can take the opportunity
to sharpen their bridge-playing skilis,
courtesy of CP Software. Bridge Player
allows the user to bid and play hands of
rubber bridge. Bidding is to the Acol
system incorporating the Blackwood,
Stayman and strong two-club
conventions. Take-out doubles are also
supported. The player, who is in the
South position, has the option of
specifying the number of high card
points dealt at each deal or can opt for
a random hand.

Having completed the bidding,
attention turns to playing the cards.
Selecting the card to play is a simple

matter of pressing the appropriate
number key—T,J,Q,K,A for the honours
— followed by a letter corresponding to
suit if there is a choice. If a singleton is
held in the suit lead, that card will be
played automatically.

Throughout the game, comprehensive
on-screen information keeps the player
informed of progress, while at the end of
each hand the current score is displayed.
That takes into account the state of
vulnerability and any bonuses as aresult
of doubles, re-doubles or slams.

Bridge Player will appeal to those who
wish to learn to play the game and those
who want to develop. their skills. The
standard of computer play, while not up
tointernational standards, is typical of a

large number of casual players who
enjoy playing the game while making no
claim to be experts.

Playing the computer has one great
advantage — it is very forgiving if you
make a mistake during play, something
which can be said of very few human
partners.

GRAPHICS
[ N N
SOUND
None
PLAYABILITY
oo0ooe0
VALUE FOR MONEY
(N N N N
OVERALL
N N N N
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Spectrum RRP PRICE RRP PRICE RRAP PRICE
Cize 1404 1000 Zowds 805 650 Spatre 40 295 725
Bomb Jack 79% 580 HRock And Vivgstie 098 725 Sprire 40 (D) 1395 1085
Rattia of Planets #05 7285 Uridium 895 0650 Expioding Fiy
Y Ar Kung Fu 796 550 Winter Games 095 725 Fighung Wankr [0) 2495 18.00
Hypsraports 794 550 Max Headroom 295 725 iowosat [IC} 008 995
M 795 B850 Laser Baiic 1495 1100 Tranasct i) 2950 905
Zod 795 550 Laser Basic (D) 1995 1400 Skyfox 995 145
Rambo 795 650 Frooze Fame 3955 3595 FA Cup Football 785 850
W 755 550 Time Tusnel 295 725 Movie 895 650
Suporbow! 095 725 LordOlThoflings 15695 1100 Lod OfTheo Rirgs 1595 11.00
Rock & Vireate £95 650 TheFoce 095 725 Waner Gamos 095 728
Spindizzy 995 725 PS51-5Trading Co 995 725 Bate O The Plarmts 095 7.25
Tho Planots Q9% 725 FA Cup Foothall 795 550 Yo Ar Kung Fu B9S 650
tovie 785 550 Dragonskull 995 600 YeArxungFulD} 1495 1100
Soutfire 40 095 725 AdMusic System D) 3905 2295 Sald A Millon 295 728
Sabatour 895 650 Superman 985 490 SodAMBonD) 1495 11.00
Tubo Fspra 895 850 Farlight 995 728
Werter Gamies 795 6560 The Ehgen 9990 745 Commodore C16/414
Max Headrocm 995 7235 ODesent Fox 295 125 Commondo 195 695
Gunfright 995 7256 Basddon Bord 095 525 Boach Head 195 698
Cyboerun 095 725 Space Dout BES 650 Wnter Oymocs 655 595
Pentagram 995 725 Empre Lhes 725 Gueslingor 655 598
Lord Of Tho Alings 1595 1195  Greon Berot ‘895 650 Cuasics! £95 895
Laser Basic 1495 11.00 ROAF Taanic 095 725 Classics It 045 B95
Ergrma Force 09 725 Saet Service * 995 725 Amoll 695 5905
Mugsy's Revenge  £95 6.50 Intématonal Karate 650 500 Kung Fu Kid 89S 595
Sam Fox's Sinp Poker 899 6.50 Amstrad © et Brix 695 595
Hot Shots 995 725 Shike Forco Hamer 995 726 Daoy's Star Evorts 685 595
The Prico of Magit  995° 1725 WayOtTheTigde 085 728
Batman 796 850 Bwe * L1495 10000 :BBC
Hoavy on the Mogck 995 225 “Eue D) - 1706 1395  Yie Ar Kung Fu 955 728

: - Ramdo = B9 6.50 “Explocng Fiat 28 725
Commodore 64 | | Laser Basic 1495 1100  Southem Belle 785 550
Mo T 1485 1000, Laser Basic D) Y 10985 14.00 M Office 2 1495 11.00
Bomb Jack  * 985 720 MnmiOfced . 1695 1295 MniOMco2 (D 1695 1395
YeAKungFu 7 805 650 MNOMCei D) 10.99,.14.95 Stie Foce Harier 003 723
Kung FuMaater + 995 . 7.28 Scecory + O ° 1345 1095 Commando 995 7125
Hardbed 003 - 725" Cyrusd HCnosa @) 1345 10.95  Match Day 095 725
Supertow 995 725 TauCeti -, 095 728 Repton2 005 125
Tigors In Tho Snow 005 7.28 T.luC-ﬂltD:: *1495 11.00 Speech 0es 728

Large Range Amstrad dizk a/w availdble. Blank Amstrad Disks £39.95 per 10.
Ovenseas orders please add 75p per tape. Accass and Visa orders welcome. Ploase mako
cheques payable to'C.P.S. Somy Mail Order Prices only.

CUT PRICE SOFTWARE (YC), 4 Slacksbury Hatch,

E Harlow, Essex, CM19 4ET.

Telephone: (0279) 24433 (24hr Ansaphone) IR

MIDLAND COMPUTER
LIBRARY

ATTENTION Computer Users

* OVER 8000 different titles available for hire for the COMMODORE,
SPECTRUM, ELECTRON, BBC, AMSTRAD, ATARI, and MSX computers

* ARCADE, ADVENTURE, EDUCATIONAL anc BUSINESS software 100.

* HIRE PRICES from only 75p INC. P&P.

* 20% DISCOUNT off all purchase software.

* LIFE MEMBERSHIP £6.00

* FREE CATALOGUE.

* FREE HINTS AND TIPS,

* FAST RETURN OF POST SERVICE (if reserves are given).

*= ALL GAMES manufactured ORIGINALS with full documentation.

* OVER 25.000 satisfied members.

* EUROPEAN members weicome.

* Full computensed system keeps track of your order. We pride ourselves in
being the most professional Hire Library in the United Kingdom, with staff

of 14 who knows what the word service means. Backed by our own software
company and programmers.

MIDLAND COMPUTER LIBRARY

28 College Street, Worcester WR1 2LS Tel: 0905 611072
Send now for free catalogue stating which computer

EkaOSive JOVSﬁCkfr Cheetah

@ Compatible with ZX Spectrum, Commodore 64, Vic 20,
Amsirad, Alari, MSX, etc.

® Four extremely sensitive
fire buttons.

© Uniquely styled hand grip.

® Auto lire switch

® 12 months warranty.

Binen oty SAT petiege § pum bing (wimery Seampty 46 amey agurt ae s o1 fo Sate dem
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DEPT YCO, CHEETAH MARKETING LTD.
1 WILLOWDROOR SCIDNCE PARX
CRICMHONLL ROAD, ST MILLONS, CAHDIF¥
TEL: CARDSF [0222) 777237 TELEX 487455

J
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FREE SOFTWARE*
FREE 15 MONTHS MEMBERSHIP

A great new home computer club now under way!! Savings on software & books
from 25% and up to 40% off R.R.P. originals only. You're never committed to
any makes for software or books nor are you committed to buy. Every two months
you get a software update, free software & game playing tips. Savings on hardware
from 15% and up to 30% off R.R.P. not just joysticks but a wide range of peripherals
tor your computer. Normally membership is £15 for 12 months but for a limited
period only membership is FREE for 15 months when you buy a program with a
R.R.P. of £7.95 or more through us, choose one of the emphasised programs as
your. free bi-monthly software. Our club is designed for all Amstrad CPC. ZX,
Spectrum 48K & +, Commodore 64 and 128.

SPECTRUM AMSTRAD COMMODORE

Lord of the Rings ......... £15.95 Lord of the Rings ... £1595 Locd of the Rings ) £15.95
Elite ... £1495 Eds (D) .. e R14.95 E*te (D) £1495
Enaama FORO i B0.05 RO o aiirorrnnsion E1095 . AOK: it 0,09
: - £1085  Spittire 40 (D) ......... £905  Spitfe 40 (D) . w £9.95
aacklameFum -~ £995  Back 1o the Future ... £9.95 Enfgma Force (D) . £9.95
AIC of Y300 ioennne £8.95 DI s teramri e et A Skyfox (0) ... . £0.95
Battie of the Planets ... £9.95 Bored of the Rings ... £9.95 Back to the Future £9.95
Throouﬂhofhm £9.95 Bomb Jack (D) £8.95 Hardball (D) £9.95
TauCell . . £0.95 Thcy*ndauimtm 0905 A of Yesod - £8.95
They sold a Milion £995  Rock 'n Wreste . e £995  Time Tunnel D) £9.95
Sabee Wull -.. 1995 Fighter Piat (D) £9.95

One of these Mastertronic games is FREE when you buy one of the above programs

restricted to R.R.P. Please state computer.
*One man and his Deold Spec/Com *Farmuia One Sim Spec/Am "Fincer Keepers
*Caves of Doom Spoc/Am last V8 Com *Action Biker

Who said anything about you don't have a choice in software?

* BUSINESS * UTILITIES * EDUCATION * ARCADE *

* ADVENTURE * ARCADE ADVENTURE " SIMULATION * STRATEGY *
These are just a few hardware prices which are exclusive to our club members:
AMX Mouse Designer .~ £5445  Opus Discovery 1 ... £12250  Comm 1900C Col. Mon. . £254.95
Brother HRS Printer _...... £84.95 C»usbtswmy? . E254.96 Comm 1900 M Mono Mon £122.50
Epson RXBO Printer £212.50 Saga Emo Keydoard ... £59.45 Comm 1541 Disk Drive &

Saga 2 + Keybowrd ... £4495 Soko wrist Terminal £169.95
Sintiak Expansion Pack . £84.95
Our compiete price list is much bigger than this, for any enquiries that you may
have please ring 0376 45639 24 Hrs (it's much quicker than writing).
Please make cheques/postal orders payable to T. L. DAVIS COMPUTING. All
priced items include postage & packing except hardware items below £100, also
are correct when going to press. Disk prices are different

Post to: THE T. L. DAVIS HOME COMPUTER CLUB, Dept. YC,
286 WOODBRIDGE ROAD,
IPSWICH,
SUFFOLK,
IP4 2QU.

Spec/Am
Spec/Com

-

————
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Gremlin Graphics, better-known for its
arcade games, is moving into the more
serious software market. Pyradev is the
first of a series of software tools for the
Amstrad range of machines — 464, 664,
6128 —which is being released under the
Discovery logo.

Pyradev is a set of five programs which
will enable the user to write, compile,
edit, modify, housekeep and manage
files all from one disc. The disc arrives in
a video cassette-sized case but that is
mainly for the benefit of the manual
which packs a good deal of information
in its 32 pages — actually 72 but it is
written in French as well. It is extremely
well-documented and is easy to follow,
with screen shots displayed to help.

The first thing the manual advises the
user to do is to copy the programs and
make a working disc, keeping the original
as a master disc; in the event of
problems, it can be accomplished using
Pyradev.

The five main programs are Screen
Editor, Macro Assembler, Monitor, Disc
Nurse and File Utility; there is also the
Systems Menu and three program files
for the user to practise.

On loading, the Systems menu is
displayed. You can then access any of
the five main programs, the menu being
returned after you have finished,
assuming that you have the Pyradev disc
resident.

The first of the five programs is the
Screen Editor, which allows the user to
create or input any type of file which can
then be modified, altered, checked or
merged with other files before either
saving or outputting to a printer. The
types of file which can be written using

@’ASER BASIC

the editor are varied, including Basic
programs which can then be saved and
run, Assembly programs which can be
saved and then assembled to binary
using the Macro Assembler or, because
of its extensive features, used as a mini
word processor. They include tab
setting, delete block, search system,
move block, and so on. There is full
screen help mode available at all times.

The next program is the Macro
Assembler, which takes any assembly
program file and tumns it into a binary file.

It will access files from two disc drives
and up to 992K of source code can be
processed at 40,000 characters a minute
on 64K machines, which is very

OVERALL
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impressive by any standards. Additional ;

RAM packs may be added and used to
increase the Assembler performance
further.

The Monitor, when loaded, can be
re-located and will load, trap, step,
modify and save code to disc. The user
can select and study any additional
ROMs which may be resident but, be
wamed, it is not a program for the
inexperienced user as it would be easy
to lose or change files if one is not careful.

The last of the programs is the File
Utility, a standard type of program for
re-naming, deleting, cataloguing and, of
course, copying disc programs.

Pyradev uses one disc to give the
Amstrad a complete set of utility
programs, which most software houses
produce separately; the front cover
shows it as a rainbow which, of course,
is produced from one light source.

» Amstrad CPC 464/664/6128 @ Ocean @ Ulility @ lan Duerden @ £14.95

Laser Basic from Ocean, which,
according to the advertisements, claims
to “turn your computer into a professional
games-writing machine for fun and
profit,” looks at first sight to be able to
plug that apparent gap.

The package, although rather big and
bulky, is colourful and gives the
impression of being able to do what it
claims. Inside there is a 132-page
manual, printed in black on blue paper
in an attempt to prevent piracy, and two
cassettes. The first contains the Basic
Extension Program on one side and a
demonstration on side two. The second
cassette contains the Sprite Generator
and Sound Generator, plus a couple of
pre-programmed sprites.

After loading, the extension leaves
around 15.5K available to play with but
you get more than 200 new commands

The commands are loaded as RSX -
Resident System Extension — and
require the ‘!’ bar (sifted @) to be placed
in front of the command name. It is
possible, using Laser Basic, to move
sprites in any direction — up, down,
forward, backward, sideways, behind
screens, in front of screens and move
them along pre-determined paths all
within any pre-determined limits. You
can also detect collisions, expand,
shrink, rotate, inverse, duplicate and
reflect any sprite without corrupting the
background or foreground display.
There are commands for setting
windows, colours, modes, inks and, on
the sound side, you can generate any
type of sound you wish and associate
any sound with any particular sprite
character.

The program, although mainly for

The programs are well-documented
with numerous help pages for the user
to access when necessary, althoughitis
advisable to read the manual carefully at
first to learn the basics of the programs.

Pyradev will not turn the amateur
programmer into a professional
overnight but will most certainly help to
improve programming skills; for the
professional it must compare to the best
of the utilities on the market for the
Amstrad.

One criticism is that displayed on the
System Menu screen is Zap*.BAk which
erases all back-up files on pressing the
‘Z' KEY, which is rather easy to press
accidentally, thus erasing files needed by
the user.

sprite manipulation, allows youto create
complex backdrops for your characters
to wander round, as you will see when
you use the demonstration program. Like
any new language, Laser Basic takes
some getting used to but there are plenty
of worked examples listed in the manual.

OVERALL
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The Sound and Sprite Generators are
alittle more advanced than those | have
seen elsewhere. Both are menu-driven
and user-friendly. One disadvantage to
Laser Basic is that it needs to be resident
in the machine while running, so if you
are considering seriously writing and
marketing programs, Ocean is producing
a Mini Laser Basic which has most of the
facilities of its bigger brother but leaves
more memory available.
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Micronet 800
8 Herbal Hill, London ECIR 5E]
Telephone: 01-278 3143
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FREE Electronic Mail . . . International
Telex . . . 10 National Chatlines (Interactive
Bulletin Boards) . . . 70,000 users across the
UK . .. Teleshopping . . . Multi-User
Interactive Strategy Games

Instant computer news . . . Hardware and
software reviews . . . Technical features . . .
Hints and tips

FREE and discounted quality software to
download direct to your micro—24 hours a
day

300,000 pages of information on the huge
Prestel database

for just 20p a day
[ ok Gy oy

To: Micronet 800, 8 Herbal Hill, London EC1
Please send me a brochure on Micronet 800

Name

Telephone No__
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I
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Age Micro
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» CBM64 @ U.S. Gold @ Sports Simulation @ Peter Luke @ £9.95
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Hot on the heels of the Ariolasoft Golf
Construction Set is Leader Board,
another game designed to appeal to the
armchair golfer. The game casts the
player in the role of a golfer out on the
fairway of one of four what can best be
described as aquatic courses — water
rather the rough awaits any errant shots.
Leader Board can be played by
between one and four players, each of
whom can select an ability level from

novice through amateur to professional.

Each courseis of 18 holes, though there
is an option to select matches of
anything up to 72 holes by mixing and
matching the courses.

Inplay, the game is delightfully simple.
Control is by way of a joystick and,
having selected the appropriate club —
the manual provided maximum and

» Amstrad @ Activision @ Arcade @ Lee Paddon @ £9.95

You may have the impression that there
are only four dimensions, or axes, but
Professor Chronos discovered a fifth —
probability. Having done so, he
proceeded to mess up the other four by
hot-rodding it round the universé of
time and space, making it less and less
likely that time would exist at all.
While zipping round in the old time
machine, he took one of those nasty
probability curves with his toe to the
floor, which left pieces of his time
machine all over the place. You must
re-assemble the old jalopy and re-
assemble time. You do so by going
round a series of platforms, picking up
artefacts and kicking the hell out of a
bunch of robots in the old prof's lab.
That part of the game is great fun. You

canwalk, run, leap and kick. The robots
are a variety of shapes and sizes and all
have different fighting styles. The best

way to trash the beasts is to boot them

down the nearest hole in the floor,
whereupon they will emit a sound not
unlike a recently-trodden-on cat. You
move up platforms on elevators, and can
drop through holes in the floor. That
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and aimed the on-screen cursor at the
distant hole, the stick’s fire button is held
down to start the player's swing action;
the longer the button is held the more
power will be transferred to the ball.
Pressing the button again, having
determined the power of the shot, affects
the snap; that will decide whether the ball
goes straight ahead or is either hooked
or sliced.

When within 64 feet of the hole the
game will automatically select a putter
forthe player. The professional level built
inmeans that any shots will be affected
by the prevailing wind, further adding to
the realism of the simulation.

Good graphics give this excellent
simulation a realistic feel and the
straightforward design mean that Leader
Board scores highly in terms of

section is fast furious and fun.

After collecting all the artefacts, you
move to a screen where various objects
attempt to impale themselves in you. You
must leap, duck and punch your way
through them and then it is back to the
laboratory for more of the same. With a
good sound track throughout and
impressive graphics, it is certainly an
impressive debut for the Loriciels and
Activision tie-up.
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Well, here is the computer game for
which all you fellows have been waiting.
Based on the old film of the same name,
Bigglesfollows the exploits of our brave
chums as they battle their way through
to foil the dastardly Hun and destroy the
secret sound weapon. In reality, this was
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This game belongs to that rare breed-of
adventures which, at the outset, seem
very simple to complete but in practice
prove to be tricky. You have to form
pictures of politicians, the Royals, pop
stars and other famous personalities
from the jumbled pieces of jigsaw
appearing on the screen. A spinning

CTION REFLEX

With hundreds of new games entering
the market each week and software
houses struggling to meet the rising
demand for new games, it seems
inevitable that, eventually, programmers
will run out of names for their creations.

That would explain why the first game
from the new Mirrorsoft Medusa label
has the unlikely title of Action Reflex.
Even though it sounds like a medical
term for a muscle spasm, the game is
very enjoyable.

It involves guiding a bouncy ball
through a maze of screens filled with
everything from green monsters and
spiked gloves to wall speakers and
vacuum tubes. At various intervals along
the floor of the maze there are certain
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> CBM64 @ Mirrorsoft @ Arcade Adventure @ Lee Paddon @ £9.95

just an early recording of Sigue Sigue
Sputnik but, in the wrong hands, that
kind of thing could be nasty.

The game is in two parts, The Sound
Weapon and the Timewarp —all together
now, “Let's do the Timewarp again.” The
better you do in the Timewarp section,
the easier it will be to complete the other
section.

Timewarp is divided into three
sections. You switch between them
whenever you lose a life in one section,
to simulate the sections in the film where,
when his “timetwin” was in mortal
danger, characters would fly through
time. There is a Green Beret type
scenario, coupled to a biplane shoot-
"em-up which has elements of Scramble
in it, and a leap over buildings with a
single stride bit completing the trio.

The Sound Weapon consists of

P :Spectrum @ Domark @ Arcade Adventure @ lan Nicol @ £7.95

cursor allows you to move off the screen
to dip into a unseen store of pieces to
place on the screen. Do not take too
long, though, as the cursor will explode
after a few minutes.

What makes the game really difficult
are the items mixed with the jigsaw. They
include diamonds, matches, pistols,
bullets, dripping taps, flags and several
other mystery items. You cannot finish
the picture with those items on the
screen, so to get rid of them you can
either push them through holes which
appear from time to time in the playing
area or, better still, combine two to make
a pair — e.g., pistols and bullets — and
win bonus points.

Watch for the bombs which appear on
the screen. Unless you get rid of them

» Spectrum @ Mirrorsoft @ Arcade Adventure @ lan Nicol @ £7.95
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zipping around the Somme in a helicopter
— 1 kid you not — picking up your chums,
finding objects and clues, and generally
giving the old Hun a difficult time.

Certainly not the most original. of
games but the combination of pleasant
graphics and a great rendition of the film
sound track makes the reappearance of
some old favourite themes easier to
accept.

quickly they will explode and cause you
to lose one of your lives. Once all the
pieces are on the screen and all the
unwanted items have been dealt with, all
that remains is to move them into their
correct positions to form the completed
face before you run out of time.

If you have seen the TV series, read
the book and sung the song, you will
probably enjoy the computer game as
well.

places which, should you roll or bounce
on them, will lead to your doom. Only
trial and error will identify the safe areas,
SO making a map as you proceed is a
very good idea.

The idea of the game is to complete
the maze. As you proaress deeper and
deeper, obstacles such as glass walls
and lakes are encountered. Only by
collecting certain objects along the way
can they be overcome. A counter onthe
screen records your progress. If youlose
alife, atime penalty is imposed, reducing
the chance of completing the game.

There are three skill levels with 25
screens on each level, a real challenge
for those who can face the
embarrassment of going into a software
shop and saying “Action Reflex, please”.

.‘-



OADRUNNER

SOFTWARE SHORTLIST

» Amstrad & Spectrum @ Ariolasoft @ Arcade Adventure @ Lee Paddon @ £9.95

You have had a bad day. The wizard
Stone Master has turned you into a frog
— a letdown for a Prince. So, to get out
of the tight spot, you have to find a
Princess with a penchant for puckering-
up to amphibians. On the way you should
dispose of the Wizard, plus many
assorted hazards around the maze.

Although the 2D maze consists of a
mere 60 screens, the vast amount of
to-ing and fro-ing involved in solving the
various problems makes it seem far
bigger. Itis alldone against a limit of 75
toad time units or you dry outand go to
that great lily pad in the sky.

Your toad is equipped with four
pockets in which to put the various
objects needed to solve the problems.

[WNTER GamES
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They often involve the combination of
two objects at once. You have five lives,
various objects drain your energy, but
you can fight back, hacking things to
pieces with your axe.

» Amstrad @ U.S. Gold @ Simulator @ lan Nicol @ £9.95 (Tape) £14.95 (Disc)

With British summers having a notorious
reputation for being bitterly cold and wet,
it seems sensible that U.S. Gold should
be releasing a simulation based on the
Winter Games.

You are invited to compete in skating
events, bobsleigh, ski jumps and the
biathalon and, using the Amstrad
joystick, two people may compete at the
same time.

Each event is scored according to

.
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» Spectrum @ Mikrogen @ Shoot-'em-up
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Not saving the world again, you sigh as
you climb aboard your ground skimmer
and prepare to do battie with the nasty
robotic hordes of the evil professor. The
old prof, naturally enough, is indulging in
the time-honoured pastime of blowing-
up the world. The fuze is burning and

official Olympic rules. Points are
deducted for awkward movements or
falls and even for failing to complete a
set number of moves.

The tape version is supplied on four
cassettes containing two games on each
side. As they can take some time to load
the additional cost of the disc version is
easily justified.

For all the games, the competitor is
controlled by the joystick, moving it from
left to nght to control a skater's legs or
in any one of eight directions to perform
stunts and flips. At first those movements
can be alittle difficult, causing your skier
to nose-dive or skater to topple but, with
a little practice, it is possible to create
performances which would rival those of
Torvilland Dean—when bound hand and
foot.

In the biathalon, a counter records
pulse rate as you struggle over

® Lee Paddon @ £9.95

only you stand between it and the future
of mankind.

You have to get through five long and
complex screens. You have to shoot the
robots, helicopters and aircraft while
picking up fuel and avoiding colliding
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The game is very colourful, with plenty
of pleasant animation - like snoring
dragons or berserk bees. Justsolving the
problems will be difficult and it will take
you a great deal of practice to be able
to solve them quickly enough to
complete the quest.

=
=
L 4

GRAPHICS
o000
SOUND
®00
PLAYABILITY
00
VALUE FOR MONEY
o0
OVERALL L4
o000

snow=covered hill and dale. At the
shooting stage the gun sights rise and
fall'in-ime with your pulse rate, making
it difficult to shoot accurately and
causing you to lose time as you rest.
Overall, the games are very enjoyable,
the only brickbat on the tape version
being the delay in loading individual
sections. If you are one of those people
who watch the Olympics and say “l could
do that”, this is one way to find out
without getting a soggy backside.

with the usual deadly debris.

The graphics are crisp and stylish, with
our hero picked out in fine detail. The
landscape scrolls very smoothly top to
bottom, with a radar screen giving you
advance warning of impending trouble.
There is virtually a gratuitous amount of
graphic detail scattered around the
screen. Desert landscapes, highways
with parked cars and toll booths — it all
adds to the atmosphere. The graphics
and the way the skimmer moves are in
many ways reminiscent of Uridiumon the
Commodore — it is that good.

Although just a simple shoot-"em-up,
the smoothness of the graphics and the
sensitivity of the controls makes it the
kind of game which will get you hooked
very quickly.

YOUR COMPUTER, JULY 1986 43




mHE YOUNG ONES

SOFTWARE SHORTLIST

» Various @ Orpheus @ Arcade Adventure @ Lee Paddon @ £7.95

Orpheus brings anarchy to your
computer with The Young Ones. You
take the part of one of the quirky quartet.
Your object s to gather your belongings
and get out of the house before the whole
rotting ediffice crashes round your ears
or, worse still, someone asks for the rent.

It is an arcade adventure in the Wally
tradition. Your large animated character
wanders round picking up things and
solving problems, such as how can
Vyvian pick up SPG, the assassin
hamster, without losing more of his arm
than he can spare safely.

Most of the solutions to the problems
will be obvious to afficianados of the TV
series and the game relies heavily on
re-creating the chaos of the small screen.
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It does so by using the other three
characters in the house to get in the way
generally and make things awkward. You
also have to identify which things in the
house are yours. That is a combination
of remembering the series, by gaining

[P/SI 5 TRADING COMPANY

» CBM64 @ U.S. Goid @ Strategy @ Frank Mahoney @ £9.95
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The PSI5 Trading Co. is in the business
of making a fast buck by running
supplies to the Parvian frontier. Why is
this business so lucrative? Well, the
Parvian frontier is not exactly the safest
place in the world. There are six
candidates for each post — weapons,
scanning, navigation, engineering and
repairs. A personal file is provided for

[TJHE PLANETS

each prospective crew member which
gives details of their skill and experience.
The secret at this stage isto pick a crew
which will work together as a team.

Yougive the orders and everyone else
does the dirty work. Commands are
issued to the crew by a joystick-
controlled menu. You must give the
orders to scan, lock and destroy enemy
ships, carry-out damage repairs, divert
power 10 engines or shields, take evasive
action, and so on.

‘As with any good strategy game, it is
much more complicated than it seems.
The secret of successis to keep your eye
on 100 things at once and anticipate
impending disaster.

The graphics are worthy of mention.

» Spectrum @ Martech @ Strateqgy @ Lee Paddon @ £9.95

GRAPHICS
o000
SOUND
oo
PLAYABILITY
o000
VALUE FOR MONEY
[ N J
OVERALL
@0

Just as you thought you had seen your
very last lunar lander game, The Planets
proves that what can be programmed
into a 1K ZX-81 and use two keys can
be produced as a multi-load Spectrum
game with icons, umpteen keys and
plenty of pretty but ultimately
meaningless graphics.

The Planets challenges you to explore
the solar system — wot, no galaxy? — in
a bid to save the earth from imminent
destruction, not from any aggressive
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aliens but from a cocktail of acid rain,
radioactivity and other gunk.

Alien capsules have landed on the
planets; you must recover them and
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using the talk command.

That, in many locations, admits you to
the tortured workings of your chosen
character’'s “mind”. Fans of the series
willlove the game. Evenif nota follower
of the frenetic foursome, it should
provide you with a few laughs.
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They are superbly implemented and add
to the atmosphere, rather than
distracting you, which is more often the
case with this kind of game. PSI 5 is
thoroughly absorbing and highly
recommended to anyone looking for a
challenge more demanding than being
clever with a joystick.

decipher their contents. Then, as the
game instructions put it enigmatically,
you will know what you must do to save
the world.

What that all boils down to is landing
on the various planets, walking round
until you find the capsule, zapping afew
nasties. Landing on the planetis done in
the time-honoured fashion. Your
spacecraft falls free until you use the
retros to siow it. You must land within
certain speed limits. When your
unmanned explorer has recovered the
capsule, it must then rejoin the mother
ship. Once again, high-speed docking is
not to be recommended.

When landed on the planet, you get a
graphic display out the window —
different for each planet. They aiso all
have different gravity and rotation
periods. Despite the superficial chrome,
it will not really provide the games player
with much into which he can get his teeth.
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> Amstrad @ Bubble Bus @ Shoot-'em-up @ lan Nicol @ £2.99
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Platform games may come and go.
Trends such as bouncing or rolling return
to haunt us every so often but invader
games will be here forever.

Just when you thought it was safe to
return to the software shop, they are
there again — not daleks or little green
slimy things but those multi-coloured

OVERALL® ® @

dancing blobs which march in time
across the skies above your laser base.

Classic Invaders, a great value and
truly classic game, contains all the
elements of the originals which started
the computer games revolution all those
years ago but it also contains a new
dimension of danger.

@;'ucomsn

» Spectrum @ Firebird @ Dodge about @ Lee Paddon @ £1.99

Another one of those hoary old plots
which refuses to expire like any
respectable theme. You have to use your
helicopler to rescue things. Naturally,
there are many other things trying to zap
your chopper and stop your mission of
mercy.

OVERALL® ® ©

Pleasant graphics, fast and wacky
game play — have you ever bombed a
duck? Well, now is your chance —
prevents it from being intolerably dull.
The wholething is against the clock, you
have five lives and 23 screens of little
chaps to rescue.

[M/oLECULE mMAN

» Spectrum @ Mastertronics @ 3D Maze @ Lee Paddon @ £1.99

Once again the topical theme of defusing
radioactive places rears its ugly head. In
this 3D isometric maze you have to
guide your hero around various non-fatal
obstacles. You must pick up 16 circuits
and thus save the planet. To get the
circuits you have to pick up coins to buy
bombs from the handy bomb-vending

OVERALL® @ @ ©
machines. That allows you to clear the
way to the circuits.

You can also use coins to buy iodine
pills to stave off the affects of radiation.
On the flip side of the tape is a maze
designer if you become bored with the
one supplied. Pleasant graphics and
touches of humour make it challenging.

The instructions for Shamus are arguably
more interesting than the game.
Shamus, a mixture of a weak arcade
action game interwoven with a tenuous
adventure element, is of limited appeal —
lasting or otherwise.

The object of the game is to guide your

OVERALL® ® @ ®

character through a series of 32 rooms,
picking up objects and blasting away at
enemy vapourisers as you go. The aim
is to reach an arch-villain and ultimately
to discover his secret. A budget game
with an appeal which is strictly budget in
nature.

[Bjump, SET, SPIKE!

» CBM64 @ Entertainment USA @ Simulation @ Peter Luke @ £1.99

Get in the mood for your summer
holidays with this game which transports
youto a sun-kissed beach for a game of
volleyball. Control of players is
straightforward, making the game
instantly playable. Two options allow you
to play either against the computer,
which at least for novice players is

OVERALL® ® ® @

virtually unbeatable even at the lowest of
the three skill levels, or againsta human
opponent. The winneris the first to reach
15 points with a clear lead of at least two
points.

Simple but effective graphics and a
suitably tropical music track make it a
very enjoyable game.

@ETURN OF ROCKMAN

> C16 @ Mastertronic @ Arcade @ Peter Luke @ £1.99

There is a suggestion that the Gallup top
ten chart for the C16 computer should
be re-named the Mastertronic chart.
That company’s dominance of the charts
will surely be consolidated with the
release Return of Rockman.

The game owes more than a little to
the highly popular Boulderdash. 1t

OVERALL® @ @ @ @

involves guiding Rockman through a
series of 10 caves. On the way he must
pick up diamonds and other point-
scoring items. The difficulty is that in
hewing his way through the caverns, he
loosens rocks which are liable to fall on
his head. It is the mixture of strategy and
arcade action which makes it stand out.
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0 you realise that you could already

be a lawbreaker? Under the terms

of the Data Protection Act, which

came into force on May 11, 1986,
all microcomputer users have to be careful
about how they use their micros and the
type of information they hold on cassettes
and floppy discs. Anyone holding per-
sonal information about anyone clsc on
their cassettes, Microdrives or floppy discs
could, theoretically, be breaking the new
law if they and their data are not regis-
tered with the Data Protection Registrar
as a data user.

The Act is designed to allow people
access to any information held about them
on a computer. Under the terms of the
Act. anyone handling such personal
information is a data user and thus liable
to the rules, regulations and penalties.
Failure to register yourself as a data user
can lead to fines of up 1o £2.000 on sum-
mary conviction before a magistrates’
court or unlimited fines on conviction in
a trial beforc judge and jury in a Crown
court.

If the Act does not sound like some-
thing you would expect from a ‘laissez-
fairc” Conscrvative government. that is
largely because it is not. The Act is the
result of a directive from the EEC, which
will bring the U.K. into line with data
protection legislation in thc‘.. r‘ésl of
Europe.

The Act was introduced o Par.h.mu.m
m 1983, was held up when the Genéral
Election writ was issucd that summer, and

THE DATA PROTECTION REGISTRAR
~

recturncd to the Order Paper in 1985.
Shortly after the Act became law. the
Government set up the Data Protection
Registrar to administer it and laid down
the May 11, 1986 deadline for user regist-
ration.

The key to whether or not you need to
pay the £22 registration fee isin two defin-
itions — personal data and data uscer.

Personal data is defined by the Act as
“information which relates to a living indi-
vidual who can be identified from the

information - or from that and other
‘information in possession of the data user
— including any expression of opinion
about the individual but not any indica-
tions of the intentions of the data user in
respect of that individual.™ That covers
data containing information such as
addresses and telephone numbers, as well
as data containing names.

A data user is someone who holds data
- controls its contents and use. That does

Do you need

to registe
under the Data
Protection A

not necessarily mean the user who carries-
out the processing — it could be done by
a bureau.

Anybody with a home micro is defi-
nitely a data user. unless they only play
games and never gencrate their own
information; the real question 1s whether
or not the information on their machines
is personal data. A few examples from
the Data Protection Registrar’s recent

¢

?

Question and Answers pamphlet shed a
little light on the problem: * &

“A computerised list of authors, of the
title of their books and of the numbers of
books sold would constitute persondldata
relating 10 those authors who'are still
alive. Even if the names of the authors
were removed from the computer. the
data would continuc 1o be personal data
so long as the data user, sfrom other
information in his possession, could iden-
tify the author to whom a particular book
title and sales figures related.™

The list may form part of h(mlm.llc.r S
stock list. The fact that thesnformation
-'~.1

THE DATA PROTECTION REGISTRAR

relates to the authors may be immaterial
10 the purpose for which the list is proces-
sed. If the bookseller processes the data
only to determine the number of units sold
against each stock item, he is not proces-
sing by reference to the authors and is not
holding personal data.

If the bookseller processes the data to
provide information about a particular
author — for example, to identify the
books which he has written or to deter-
mine the popularity of his work — the pro-
cessing is by reference to the author,
Where the bookseller processes or intends
1o process in that way he is holding per-
sonal data relating to the authors and
must, therefore, register under the Act.

As it relates to people who usc their

.—.n.__._
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COMPUTERS IN LAW

micros for lists of names and addresses,
whether it be the parish council or the
local computer club. the Data Protection
Act allows exemptions but they are exact-
ing. If you are exempt, you have to be
very carcful about who sees the exempt
data. Listen to this question and answer
exchange from the Data Protection Regis-
trar's recent brochure:

Question: What disclosures of personal
data may be made by a data user who
relies on the exemption for data held by
an incorporated members” club or for data
held only for distribution purposes?

Answer: Preambled by reference to
pages 24, 25 and 26 of the Data Protection
Registrar’s Guideline No. 1 booklet. In
addition, the data user may disclose the

THE DATA PROTECTION REGISTRAR

personal data of the data subject, or a
person acting on his behalf, if he has re-
quested or consented to the disclosure.
Consentrmay be given either generally or
in the circumstances in which the dis-
closure in question is made.

At would, thercfore., be sensible for data
users to identify the circumstances in
which they:may wish to make disclosures
and toconsider whether those disclosures

are expressly permitted. If not, they may
wish to obtain the consent of the data sub-
jects. In the case of a club., those disclo-
sures mightinclude, for example, the pub-
lication of a list of members of the club,
disclosures to affiliated clubs or societics,
or other disclosures for the purposes of
the club which may be deemed necessary
by its governing body. Those conscnts
might be incorporated in membership
application forms or in a rule of the club.

While the Act will give the general pub-
lic far casier access to personal data held
about them in computer systems, there is
some evidence to suggest that even highly-
reputable companies are taking steps to
avoid making disclosures under the Act.
The key point is that disclosure of inform-
ation can be compelled under the Act if
that information is held on computer,

In some cases companices are de-com-
puterising at least some of their inform-
ation systems, transferring more sensitive
data to a manual system which is then run
in parallel 1o a computer system.

While information held on the com-
puter is available to an individual, that
does not give @ true picture of the inform-
ation record of the person; the company
is under no obligation to disclose the con-

tents of a paper record system, nor even <

to disclose the fact that on¢ exists.

EED BRANIIE

At least one national company, when
the scope of the Act became known. sent
a memo to all middle managers in its
organisation. That suggested that any
computerised personnel records should be
examined closely and that any sensitive
information concerning an  employee
should be transferred to a manual filing
system. Such information might have
included comments on an suitability of the
individual for promotion and reliability.

Such manouvres by even large institu-
tions are within the terms of the Act,
though certainly not within the spirit. If
larger public companies are prepared to
go to those lengths to protect their more

THE DATA PROTECTION REGISTRAR
~_P”

sensitive data from exposure, one can only
ponder on the likely reaction of some
smaller organisations.

As you can see, the business of finding
whether or not you ar¢ exempt from the
Data Protection Act is complex and the
Data Protection Registrar advises anyone
who is in doubt to part with £22 and regis-
ter, or to at least write for more inform-
ation at the Office of the Data Protection
Registrar, Springficld House, Water
Lanc. Wilmslow, Cheshire SK9 SAX.
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COLLEEN

the complete computer service

Training Full training facilities

Business A range of Business Software for most
micros

Music See our latest releases —

Colleen Music Compendium Disk (£49.95) See the reviews in Your Computer
A double sided disk full of the most powerful and fun to use music and utilities.
Side one contains Music Theory Tutor a Guitar Tutor a Sound Chip Tutor
plus Keyboard tutor

Side two contains Playalong:- Turns the computer into a sophisticated musical
accompaniment tool giving you hours of fun for the absolute beginner.

Drum Machine:- Learn all about Rhythm and have fun all at the same time.
The Creator:- No programming skill needed to create professional quality music
that can be used and marketed in your own programs. The Creator Utilises the
full power of the sound chip with user friendly on screen instructions allowing you
to multitask your program.

The Combiner:- Up to three music files can be combined, giving a choice of
three tunes at any one time.

The Sound Effects Master:- Gives an unlimited range of user defined sound
effects fully compatible with the music creator and combiner.

THE FOLLOWING PACKAGES ARE AVAILABLE SEPARATELY
Colleen Music Creator Disk (£19.95) Tape (£14.95)
Colleen Keyboard.Playalong Tutor Disk (£12.95) Tape (£10.95)
Colleen Guitar and Drum Machine Disk (£12.95) Tape (£10.95)
Colleen Music Programming Tutor Disk (£12.95) Tape (£10.95)

OTHER PACKAGES

MYSTERY VOYAGE:- An exciting adventure game with superb music, sound
effects plus voice. Over 200 locations a must for any adventurer. Disk (£10.95)
Tape (£8.95)

SOﬂwa l'e su p pO I‘t ;:heques or postal orders (payable to COLLEEN_ L;I'D)
. . to: COLLEENLTD., Colleen House, 18 Bishop Street,

1 If your prOblem be DUS!neSS: musicC or Penygraig, Tonypandy, Mid Glam CF40 1PQ
;r-.vbaSiC programming, this service is a | enclose cheque/postal order for £ .....coeeeeeeeseeenne
'-r-f.'nust_ Available upt09.00 p.m., 7 days T S e MR SRR T e e
a week, over the electronic mail
services, providing a rapid @anSWer 10 | e ——

ygur BRBICI: S e R POSt COUR nrrrreeressesssenes
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> CBM64/128/Atari XL/XE/ST @ infocom (Import) @ Text Adventure @ R. Garrett @ £33
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Roll up, roll up forall the fun of
the fair. Step this way; visit
Andrew-Jenny, half-man,
half-woman and have a
two-sided conversation; see
the clowns; marvel at the wild
beasts; hold your breath at the
sight of our high wire acts; so
step this way for the show of a
lifetime.

After the show is over you
decide to stay for a time,
hoping to catch a glimpse of
the glitter and glamour behind
the scenes. Instead, you are
plunged into a mysterious
underworld where crime and
corruption occupy centre
stage.

Playing the part of a young,
small-town circus-goer,
accidentally you overhear a -

whispered conversation. You
learn that the circus owner’s
young daughter has been
kidnapped and, seeing that
the hired Private Eye is a bit of
a wino, decide to investigate.

Not only will you need your
wits about you but you will
also have to perform various
circus acts; walking the
tightrope is great fun but
make sure you have the
proper equipment before you
do.

As in any Infocom game,
text descriptions are superb
and build the correct
atmosphere for an adventure
as intriguing as this one. Itis
not an original idea but, given
the Infocom treatment, by far
the best adventure using a
circus as the environment.

The excellent packaging for
which Infocom is now famous
includes a souvenir program,
well-detailed instruction book
and even a ticket for the show.
Once again, Infocom has
proved that imaginative text
cannot be beaten and this

‘game is another amazing
- example of its work.
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b CBM&! Drsc DR . Achwsm [ Adventuro . A. Garrett . £24.95

The greatest adventure is life
and, as we allknow, itcanbe
the most challenging
adventure of all."How many
times have we made a
decision and then, on
reflection, wondered what

would have happened if the
situation had been handled
another way? In a real-life
situation it is sometimes
difficult to make or feel you

have made the proper choice

but in the world of the

Move Screen Up

File Menu

Life Experiences

Move Screen Down

INFANCY

Apple Macintosh

ADOLESCENCE

Status Screen

Life Choices

Current Age
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computer anything is
possible. We can make
outlandish decisions, be
cunning, be brave or foolish.
We can change our basic
personalities in many ways,
safe inthe knowledge thatno
harm is being done to
ourselves or anybody else.

The latest Activision release
allows you to replay your life
over and over again, each
time with a different
personality development and
with new chances to react and
respond to the endless
possibilities confronting you.
To begin the game you have
the choice either of allowing
the computer to pick a

personality for you or, by

answering various questions,
make up your own.

Beginning at any one of
seven stages, from birthto old
age, you are presented with
different situations to which
you must react in any way you
feel. The computer, acting like
a Freudian psychoanalysis,
monitors your answers and
slowly your personality/ego
begins to develop. All
answers are relevant to how
you will cope in later life.

| found the game very
entertaining and after going
throughthe early stages of my
development | soon became
highly-involved in trying to
become @ millionaire. My one

rried before establishing a
proper relationship with my
intended, which resulted in
being left at the altar.
Overall the game is very
clever and should appeal to
most people. Not an
adventure in the true sense of
the word but still highly
enjoyable and it should keep
you involved for a long time.
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ADVENTURE REVIEWS
@Emons OF TRANTOSS |

P Spectrum 48K @ Ariofasolt @ Graphic Adventure @ R. Garrett @ £7.95
.C:R:P'g“ the people who wrote Valkyrie  mysterious runes which need where | have seen that
SOUND ® 17, recently re-released, the to betranslated, the obligatory  previously? —you interchange
No Ram Jam Corporation. It key, deserted villages — between the two.
PMYAE?L my certainly scored with its first everything for which the The graphics are well-
game and Terrors of Trantoss adventurer could wish. detailed and | liked particularly
va Lgf :OR,M:NEY looks as if it could be equally Where the game differsisin  the shading effect used on the
00000 successful. The plotlis the the'interplay betweenthetwo  mountains. My only criticism
OVERALL usual find-the-evil-wizard- main characters, who are about an otherwise excellent
'TYY R and-in-doing-so-restore- brothers called Lobo and game was the slow response
: order type of adventure, Scarn, a kind of a Laurel and  times — it took up to four
The latest game from including all your old-time Hardy double act. Using the  seconds, which is annoying
Ariolasoft has been writtenby favourites, such as Orcs, swap command — | wonder when one wants to press on.

:
J

Tosay | am one of thousands
who await every new release
by Level 9 would not be an
understatement. Level 9 has
for the last few years led the
field in cassette-based
adventures, founded on
wonderful text descriptions
which fired the imagination.
To me it could do no wrong
but since it introduced

mms PRICE OF MAGIK

» Most popular makes @ Level 9 @ Adventure @ R. Garrert @ £9.95

descriptions. | never thought |
would see the day when |
would write about a Level 9
game and call it boring but
with the release of The Price
Of Magik | have.

Magik is the sequel to Red
Moon. Once again you must
take up the challenge, this
time to defeat Myglar, who is
using the power of the Red

EAVY ON THE MAGICK

Axil the Able, more commonly
known as Axil the Absolute
Average, surveyed his
surroundings with a deep
sense of misgiving. Only a few
fleeting seconds ago he had
been engaged in his favourite
pastime of wizard-baiting.
Justas he was about to finish
the story, who should appear
but that old buffoon Therion,
after a severe telling off, about
which Axil was not too
amused. Being told you look
and eat like a Graumerphy:

was a mouldy old book which,

» Spectrum 48K @ Gargoyle @ Adventure @ R. Garrett @ £9.95

on closer scrutiny, revealed
that it was a spell book. So,
armed with the book and littie
else but an indefatigable
spirit, Axil set about finding his
way out. That is where you
come in. The latest Gargoyle
game will have you enthralled
from the start. Controlling and
guiding Axil through the dingy
dungeons is a joy to watch.
Animation of the various
characters is excellent and
there are certainly many
characters in the program, all

circumstances, that | did not

Unfortunately they are very
rare. In fact, the most
interesting item to read is the
appendix on the cover inlay.
The parser also played
some very strange tricks on
me. Forinstance, after finding
a Prism | typed-in the
command “Look through
Prism” and was rewarded

mean to make that fatal move.

As in any D&D/RPG,
stamina, luck and skill play an
important part. Running into
monsters and doing battle
can have fatal results if your
stamina is not what it should
be, but searching round the
dungeon and finding bread
helps build this essential part.
Heavy on the Magick will
appeal to all gamesters,
young and old.

with the answer “You can't
see the Wraith. Likewise when
inputting “Attack Werewolf
with Dagger” the game
responded with “You can’t
see the poniard” doing a quick
inventory.

Other strange things also
seem to happen on examining
various objects. To say it is
disconcerting is an

graphics | noticed a distinct  Moon forhis personal use. To GRAPHICS understatement.

lack of rich narratives and win you will need to find and 0o My opinion is that Level 9
many more locations. It learn how to use 18 spells, - SOUND should look closely at what it
seemed that Pete Austin and plus keeping your hit level at . None_ is doing. To release games
his brothers were tryingtoput  a reasonable figure. PMYABIUTX : with more than 200 pictures
as much into the cassette as  There are moments when o0 and 1,000-word parsers is
possible but one thing now  the imaginative Austin genius VALUE FOR MONEY satisfactory but adventurers
begins to stand out glaringly. shines and those moments oe0oS0 do not want to see poor,
There is a general lack of are like the sun breaking OVERALL . . ' unatmospheric text coupled
atmosphere through poortext through on a cloudy day. oo o with mediocre graphics.
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goat is not funny. Therion created in large cartoon-style GRAPHICS

raised his left index finger, graphics. ® .SO:ND. ®

muttered something under his Axil is a marvellous hero YY)

breath, and Axil was who shrugs his shoulders PLAYABILITY :

transported several hundred  when unable to do anything, YT Y s |

leagues across Graumerphy  throws his arms in the air VALUE FOR MONEY L s

into the stinking, dismal when casting spells, and even o000 —— . el

dungeons which stagnated waves his fist at you when in OVERALL T

below Collodon's Pile. the process of dying. | felt like Y YY) ="
The first item Axil noticed  explaining to him, in certain o \: A

' SPECTRUN
S ‘ | 48/128K |
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thousand  bytes.

of computer memory,

that conversion.

strcam  of electrons

tube

picture is  worth

phrase. a technological

update of the old cliche.
aptly sums-up the function of
a video digitiser. A digitiser
must accept as input a video
signal. which 1s analogue in
nature. and convert it into a
stream of digital data which
must then be stored in an arca

follows 1s an cxplanation of
how a video digitiser performs

I'o understand the operation
of a digitiser. 1t is necessary to
appreciate the way in which an
image is formed on the screen
of a television set. At the heart
of the cathode ray tube which
produces the visual image of a
TV set or computer monitor is
an electron gun. [t emits

strike the rear surface of the
CRT screen. That is coated
with a phospor which converts
the energy of the clectron
beam into light. It'is that we
see when we look at the front
surface of the tube. If 1t were
the ¢nd of the story. the only
image a TV would be capable
of producing would be a bright
spot at the centre of the display

The first step to producing a

omputer
iImages — worth

a thousand hytes

picture from the single beam
of electrons is to arrange that
the becam scans the entire
surface of the CRT. To
accomplish that. a pair of
clectromagnets  are mounted
on the neck of the tube. Basic
physics can show that if those
magnets afe fed with. appro-
pridte’ -electri¢' currents, “the
beam can be made to move 1o
any point on the front surface
of the tube.” - y
In practice! the peam. s
moved i sueh a wav that 1
forms a series of lines across
the tube. The pattern is such
that'the beam first moves from
the t(‘;p left of the tube In a

Video digitisers
convert video
signals info a
computer-
readable form.
Ken Alexander
explains.

straight line to the top right in
a UK. standard TV which
tukes some 64uS.  Having
rcached the right-hand edge of
the screen. the beam then flies
back to the left-hand side. In
plain Enghish. that means that
the beam is moved back rapidly
to its starting position.

The beam is then moved
again from left to right, though
this time at a position slightly
lower down the screen. The
process is repeated. so that
after a short time the beam has
traccd a series of parallel lines
over the entire surface of the
screen. Having scanned the
whole screen, the beam is then
moved back quickly to its
starting position at top right,
where it begins another series
of scanning lines
Shades of grey

The process of scanning by
itsell would simply produce an
even illumination over the
surface of the screen, an effect
familiar to owners of Amstrad
PCW computers which pro-
duce such a display when first
switched on. To produce an
image. the intensity of the
beam must be vaned duning the
scanning process to produce
the shades of grey which make
up a monochrome picture.

The electrical signal which

controls the intensity of the
display will, in general, be
derived from a TV camera. A
camera can, simply, be thought
of as a TV set which happens
to operate back to front. The
camera contains the same
scanning beam as a TV set,
although this time light striking
the camera face causes a photo-
sensitive layer on the face of
the camera tube to undergo a
physical change. That change
has the effect of altenng the
clectron beam  current, any
changes being converted into
voltage variations by the clec-
tronic circuits of the camera.

Getting in sync

We still are not at the end of
the story for, given that both
the TV and the camera are
scanning, it is obvious that
there must be some way of
synchronising the actions of the
two. To achieve that, sync
pulses are added to the video
signal at the camera. One sct
of sync pulses = linc sync -
indicates that the camcra is
about to start scanning a linc
while a seccond set - frame sync

indicates that the camera has
finished a scries of line scans
and is about to return to the
top left of the screen to begin
another sweep.

In the umc it has taken for
you 1o read this explanation of
the operation of a TV,
thousands of scans would have
taken place in a TV set. The
speed of operation is governed
by the physiology of the human
cye. It can be shown that if a
series of discrete images is
presented 1o the eye so that
each is shown only for a period




of less than 1/50th of a sccond,
the c¢ye will be unable to
distinguish between the
images; that is why animated
cartoons appcear to produce
continuous movement from a
serics of still pictures.

Thus to produce the illusion
of movement from a TV,
scanning must take place 50
times per second. Given that
figure and the fact that to
achieve the required level of
definition, 312% lines -625/2 -
are required in each frame
scan, it can be shown that the
bandwidth of a vidco signal -
a measure of the amount of
data within a signal — 15 in the
region of SMHz. That figure is
more likely than the clock
speed of many micros, leading
to the obvious conclusion that
a typical computer will be
unable to process a video signal

directly. Enter the wvideo
digitiser.

Some sacrifices

vV companies use

equipment which can digitise a
picture with no degradation in
image quality. Those digital
frame  stores cost  many
thousands of pounds. Digi-
tisers designed for use with
home computers must make
considerablesacrifices in terms
of the resolution of the stored
image. The size of each
individual picture clement
pixel - and the number of levels
of grey reproduced are
reduced dramatically in a home
computer digitiser. Typically
only 16 grey levels are stored
in a home computer, as
opposed to the many hundreds
present in a broadcast-quality
frame store.

How, then docs a digitiser
designed for operation with a
home computer perform the
conversion of the analogue
video signal into a pattern of
bytes which can be stored in
the limited memory of a typical
computer. The secret liesin the
fact that a digitiser docs not
convert frames in real time - it
will take several seconds to
read a frame into the computer
memory. For that reason it is
usual to convert only static
vidco frames: attempting to
digitisc a moving scenc will
lead to considerable distortion
of the digitiscd image.

Thes coudd
te you!

A digitiser operates by
sampling the video signal level
at a particular point on cach
successive line of the image. As
cach such point will be
scparated by a period of 65uS.
there is sufficient time for a
low-cost  analogue-to-digital
converter to sample the
analogue signal and convert it
to a digital value. Initially, the
digitiser will sample the signal
at the leftmost point on cach
linc. On the next frame the
sample  point is advanced
shightly along the linc. The
digitiser thus takes a series of
vertical shices  through the
image, building the digitised
picture over a period of several
seconds.

The hardware necessary (o
achieve that consists of the
A/D IC which forms the heart
of the circuit. plus additional
control  clectronies  which
govern the point at which the
converter samples the signal.
That usually takes the form of
a variable delay circuit, cither
analoguc or digital, which is
triggered by the line sync pulse,
the period of delay being
increased on detection of the
frame sync pulsc.

Essential software

The hardware of a digitiser
must be complemented by
suitable software: it is the
software which will determine
the ultimate performance of
the system. The software is
responsible for accepting the
digital information  output
from the digitiser and storing
it in the computer memory.

Having stored the picture
information, most systems will
allow the user to perform basic
image-processing . operations

on the image file. For example,
false colours may be assigned
to the discrete levels of grey
stored in the system to enhance
an image. Some systems will
allow the computer to zoom-in
on the picture and to rotate and
streteh the Aigital picture.

In a future issue of Your

Computer we will look at some
of the digitisers available for
home micros and cvaluate
som¢ of the  graphics
applications packages which
allow 1mages captured in
digital form to be manipulated
to produce high-quality
graphics displays.

The image-sensing . equip-
ent. at the heart of the
majority of TV cameras is
still essentially a CRT tube
in reverse, as described in
the main feature. In the
next few vears, though, the
vacuum camera tube will
have been replaced by CCD
image sensors. A Charge
Coupled Device sensor is an
integrated  circuit  which
offers a number of advan-
tages over the traditional
camera tube. The major be-
nefits to be gained by using
a CCD include very low
power  consumption  and
ruggcd construction.

A CCD device is made up
of a large number of
individual  semiconductors
arranged in a matnx. The
image 1o be scanned s
focused on 10 a transparent
lid on the top of the 1C -
the lid is rather like that of
an EPROM - and thus on
to the matrix. The amount
of hight falling on cach ol
the cells in the matrix affects
the level of charge held in
any particular cell.

At the end of a scan the
charges present on cach of
the cells which make up a
row arc rcad out by a scrial
shift rcgister; data from
cach row is then collated
and output by a further shift

register. Note that unlike
the majority of 1Cs used in
a computer, the CCD is an
analoguc device and a video
digitiser is sull required if
the image produced by a
‘CCD 15 10 be used by a
compulcer

Until  recently, CCDs
were able to produce only
very low-resolution images
because manulacturers
were unable to fabricate
devices with a dense enough
matrix of cclls - resolution
is directly proportional to
the number of cells on the
imaging surface of a CCD.
There were also difficulties
in reading-out the charge
packets at a fast enough rate
to climinate picture lag.
Those problems have now
been overcome and the
latest gencration of home
video cameras have
adopted CCD technology.

For the home computer
user. the advent of low-cost
CCD  devices mcans that
high-resolution camera and
digitiser units should soon
be available at low cost. If
high resolution is not an
cssential  requirement, a
CCD-bascd system. the
EVI, designed for use with
the BBC micro, is available
from Commotion.
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—\ 53 FENNEL STREET
- MANCHESTER M4 3DU
== TEL: 061 834 2808

COMMODORE COMMODORE

RRP OURPRICE RRP OURPRICE
Music Systems Commodore 64 £199.95 £185.00
(includes Commodore 64) £329.99 £309.99 Commodore 128 £269.95 £250.00
Currah Speech £21.95 £19.95 Commodore 128D £499.00 £470.00
1570 Disc Drive £199.99 £179.99 Commodore 128 D & Monitor £631.00 £545.00
Music Expansion £150.00 £140.00
SOFTWARE ON DISC 1541 Disc Drive £159.95 £149.95
1571 Disc Drive £299.95 £279.95
Textpro-Wordprocessor— £12.95 Modem £79.95 £69.95
Datapro-Database - £12.95 Mouse £69.95 £59.95
Zork| £11.95 Light Pen £29.95 £24.95
Zorkll £11.95 Sketch Pad £49.95 £44.95
Zork Il £11.95 Speech Synthesiser £24.95 £21.95
Hitch Hikers Guide £24.95 BlankDiscs-SonySS Boxof10 £12.95 £10.95
Gemini-Home Accounts £24.95 DS Boxof10 £16.95 £12.95
Database £24.95
e = T
VAT File £24.95

Final Account £64.95

Superbase-128 £99.95 RRP OURPRICE

Cheetah 125 Joystick £8.95 £7.95
Pro 5000 Joystick £18.95 £16.50
If the title you want is not listed all you have to do is send your cheque Comdrum Tape or Disc £29.95 £26.95
or P.O. for the retail price less our 10% Discount and state whether Sound Sampler—Commodore £49.95 £44.95
disc or cassette Data Recorders for all

Lt Commodores £39.95 £33.95

Superscript £79.95

ALL DISC AND CASSETTE TITLES Post and Packing, FREE. ALL Computers ADD €6 for value UNDER £250
1 oo/o OFF_ All payments cheque or P.O. to: MICRO MAIL.
JUST TELL US WHAT YOU WANT! SHOWROOM NOW OPEN

GAMES
PROGRAMMERS

A leading software development group require
experienced«assembler programmers to work
freelance or salaried.

Please write stating experience and give
samples of previous work.

The company would also be interested to view
completed projects with a view to marketing.

All replies to Box No. 102, Your Computer,
79-80 Petty France, London SW1H 9ED
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here are two ways of

writing any program —

using iteration and

using recursion— and
there are programmers who
believe that only one of the
ways is correct. That belief
often is held so strongly that
the argument often verges on
warfare. Put simply, iteration
1S doing things using loops
and recursion is doing things
by subroutines or procedures
which call themselves.

Most Basic programmers
find recursion a strange and
often difficult idea because
most Basics do not allow
recursion and an unfamiliar
ideais always difficult. On the
other hand, Logo is so keen
onrecursion some versions of
Logo do not allow you to use
any form of iteration apart
from the REPEAT statement.

Fortunately Dr Logo is not
so single-minded and itallows
the programmer to choose
whichever method suits the
probleminhand. Inthis article
we look at the uses, rather
than the dogma, of both
iteration and recursion, for the
truth seems to be that each
has its role to play.

Mind-boggling

In programming languages
recursion refers specifically to
the situation where a
subroutine or procedure can
call itself. At first sight it is a
mind-boggling idea. Certainly
in other walks of life examples
of recursion are thought of as
curiosities. For example, when
aTVcamerais pointed at the
monitor to which it is
connected we have an
example of a physical
recursion in that the picture
displayed must include itself.
The result is, of course, an
echo ofimages rather like that
seen intwo mirrors set facing
each other.

Because recursion is of
practical value it is important
that programmers learn to be
neither frightened nor
seduced by it. Forthatreason
the newerteaching languages
such as Logo include
recursion in the hope that
early familiarity will make it as
natural to the programmers of
the future as iteration.

Following that line of thought
suggests thatthe best way to
explain recursion is in
combination with the familiar
ideas of iteration.

The fundamental concept
of iteration is the loop or
perhaps, more accurately, the
infinite loop. Consider the
problem of printing the word
HELLO on the screen
repeatedly. Most
programmers would solve the
problem in Basic using
something like listing one.

Dr Logo, though not all
versions of Logo, allows a
similar solution using the label

and go statements in listing two.

After defining that
procedure, typing print_hello1
causes the screen to befilled
with the repeated printing of
HELLO until the program is
halted by the user pressing
ESC or by the power being
disconnected. The only real
difference from the Basic
program is that the Logo
program transfers back
control to the position in the
list of instructions marked by
the label statement referred to
by the goinstead of using line
numbers. The same problem
can be solved using recursion
by defining a procedure which
prints HELLO and then calls
itself to print another HELLO
and so on, as in listing three.

Similarities

This second, infinite
recursion version of the
program has many similarities
with the infinite loop bul many
programmers tend to panic at
the sight of the print_hello2
occurring in the middle of
what they think of as the
definition of print_hello2. If
you type print_hello2 this
version of the program will
also print HELLO repeatedly
on the screen and in principle

Mike James looks at
fwo ways fo construct

a Logo program. The
choice befween the .

fwo verges on
warfare.

the only way you can stop it -
is by typing ESC or pulling out
the plug but in practice you
will find that there are physical
limitations on the number of
times a recursion can repeat.
That is due to the real _
difference between iteration
and recursion. When
executing an itesative loop
you are carrying-out the same

Listing 1.

16 PRINT "“HELLO"
20 GOTO 10

Listing 2.

to print_hellol
label "“loop
pr “"HELLO

go "loop

end

Listing 3.

to print_hello?2
pr "HELLO
print_hello?2
end

section of program over and
over again but each time
through a recursion you are
carrying-out a new copy of
that section of the program.
The new copy idea will be
explored in more detail later.
Infinite recursion is no more
useful than the infinite loop
and so itis not surprising that
the next idea we have to
examine is finding some way
of limiting it. If we wanted to
print the word HELLO on the

tting the Turtle
through the loop

-

screen n times, most
programmers would find the
iterative solution very easy as
in listing four.

" where the varjiable n is being
used as a loop counter which
is decremented each time
through the loop until itis zero
-=l.e.,theloop endswhennis
zéro. That can, of course, be
done.more simply using

.REPEAT :n [pr “HELLO] but

~this is nothing more.than a
shorthand form and it hides
what s reallyhappeningin the
loop.The equivalent recursive
solutionis shown in listing five.

This recursive method of
repeating something has
much in common with the
previous looping program. It
has a counter, in the form of
variable “n which is updated
by make “n :n — 1 just before
eachrepetition;italso has an
if statement which controls
when the repetition should
end.

in circles

The difference is that that
looping program achieves its
repetition by transferring back
control to the start of the
program and the recursive
program says “doitall again”
by transferring control to a
completely new copy of the
procedure nonloop :n. The
difference can be seen more
clearly if you try to follow the
path through each program
with your finger.

In the case of the iterative
solution vou will find that you
really go round in circles
but in the case of the recursive
solution you have to write a
completely new copy of the
procedure for each repeat.
For example, the path for
nonloop for n equal to 2 is
shown in listing six.

Notice that at the point 3 ‘
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when the repetition ends —
when :n=0 - the latest copy
of nonloop ends and passes
back control to the copy
before it and so on all the way
back to the first copy. You can
think of this as unwinding the
recursion.

Procedure

The type of recursion
described is particularly
simple because nothing extra
happens during the unwinding
of the recursion. It is of the
form shown in listing seven
and when the condition is
false, all the copies of the

involve doing something
during the unwinding are
more complicated and
difficult to understand.

One of the conditions which
has to be satisfied for
recursionto work is that each
time you call a procedure a
completely new copy is
brought into existence. For
example consider the listing
nine of the recursive HELLO
program:

In principle, that should
print “HELLO" during the
forward part of the recursion
and then, when n is zero, the
unwinding of the recursion
should print 0,1,2 . . f you try
this program, however, you

Listing 4.
to loop :n
label "prnloop
pr “HELLO
make "n :n -

end
Listing 5.
to nonloop

pr "HELLO
' make "n :n - 1

in

end

1

if (:n = ©) [] [go "prnloop])

if (:n = @) [] [nonloop

:n]

procedure just end one after
the other without doing
anything. You can use this
unwinding phase of a
recursion to produce some
interesting results. For
example, try listing eight.

After entering this, typing
backwards 10 will cause the
machine to pause for a
moment and to print-out 0
HELLO, 1 HELLO, 2 HELLO
etc up to 9 HELLO. You
should find that a little
puzzling as the value of n
decreases byone eachtimea
new copy of the procedure is
called, yet values printed-out
increase.

The reason is that the
printing-out is done during the
unwinding phase of the
recursion and this takes you
back through existing copies
of the procedure in the reverse
order to the one in which they
were created, hence the
increasing value of n. In
general, recursions which

will find that it prints “HELLO"
the correct number of times
but it then prints 0, 0,0.. . .
Thereasonis thatin its present
form each new copy of the
procedure inherits the original
version of the variable n - a
new variable n is not created
along with each new copy of
the procedure.

Listing 7.
Do something

end

Listing 8.

to backwards
make "n :n-1
1L
pr

pr
end

'n

in
"HELLO

Listing 9.

to nowork

pr "HELLO
make "n :n-1
pPr :n
end

if condition then do something

(:n=0) [] [backwards

if (:n=08) [] [nowork]

:n)

That means that when the
recursion unwinds there are
no other copies of variable n
to return to and hence all the
procedures print 0, the final
value of n. When n is passed
to each new version of the
procedure as a parameter a
new copy of it is created but
ordinary variables are not
re-created anew each time a
procedure is called.

To ensure that an ordinary
variable is created anew when
aprocedureis calledithasto
be named in alocal statement.
For example:

(local “a "b)

at the start of a procedure will
cause it to bring new copies
of the variables a and b into
existence each time the
procedure is used. Variables
like a and b are called local

variables because they are
created by, and in this sense
belong to, a single procedure
rather than the whole
program. To ensure that
recursive procedures work
properly it is essential to name
all the variables used, apart
from those passed as
parameters, as local.

Simple solutions

Most examples of recursion
are about solving problems
which contain a clearly
recursive element, for
example working out factorial
n as n!=n’(n-1)! or drawing
recursive patterns. There are
many important problems
which are not clearly recursive
but have simple and powerful
recursive solutions. One of the
most surprising is the

Listing 6.
Copy 1

- (n=2)
v
to nonloop :n

1
pr "HELLO

L
'

make "n :n-1

: (n=1)
if (:n=2) [] [nhonloop

Copy 2

:n)

to nonloop

make "n

if (:n=0) [][nonloop

:n

|
pr "HELLO"
]

tn-1
(n=9)
:n)
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Quicksort method of sorting a
list into order. :

Most obvious sorting
methods are incredibly
inefficient and require a great
deal of unnecessary moving
about of data. Quicksortis the
best sorting method of which
we know and it is fascinating
in that at first sight it is difficult
to see what connection the
method has with sorting. The
fundamental operation in
Quicksort is the partitioning of
alistinto two parts, one larger
and one smaller than a given
value. The given value is often
called the “key".

Partitioni

The partition is achieved by
scanning the list from the
left-hand side until it finds a
value smaller than the key and
then scanning from the
right-hand side until it finds a
value larger than the key and
then it swaps the positions of
those values. The scanning
from the left and right and
swapping values continues
until the two scans meet. At
that point the list is divided
into two parts; everything to
the left of the meeting pointis
larger than the key and
everything to the right is
smaller than the key. The key
is usually chosen as a value in
the list. For example, consider
the list:
25361

If 3 is picked as the key,
then scanning from the left, 5
is the first number bigger than
3 and scanning from the right
1 is the first value smaller than
3 and so they change
position, giving:

LR

258036 5
The scan continues from the
positions shown by L and R.
The left scan stops at the 6
— the first value bigger than
the key — but the right scan
meets the left scan before
finding a value smaller than

the key, giving:
LR

21365
and the list is then partitioned
into the part to the left of the
LR which is smaller, or equal
to the key and the part from
the LR to the end of the list
which is larger than the key.

After partitioning in that
way, the list is definitely not
sorted but if each partition is
itself subject to a partition —
using a new key, and so on
until we reach a partition of
one item, that will produce a
sorted list. This is clearly a
recursive process.

Thereason that producesa
completely sorted list is
difficult to explain but if you
watch the demonstration
Quicksort program at work —
add pr:klist type :i:jtotheend
of the swap procedure — you
should be able to.see what
happens. The reason it works
is connected with the fact that
once you have partitioned a
list, sorting the entire list into
order cannot involve moving
values between the two parts
of the list and so you can
concentrate on putting the
partitions into order
independently of one another.
The program will work on both
Logo V1 and V2.

into order

Procedurerecsortsetsupa
random list in K_list which
procedure sort then sortsinto
order. Procedure swap :i ij
swaps the positions of items
dianditem :jin K_list. Itis this
swap routine which is the
main source of inefficiency in
the program; can you find a
better way of swapping two
elements in a list? The
variables 1 and r are used to
mark the left and right
positions of the scan and to
avoid confusion of | with 1. it
has been printed as L.

Next month: Property lists
and databases.

QuickSort

to recsort
(local "k_start "k_num "k_item)
make "k_start 1
make "k_num 10
make "k_1list [1]
repeat :K_num - 1
[make "k_item random 58 !
make "k_list fput :k_ditem :k_1ist
]

pr :k_list
gsort :k_start :k_num
pr :k_list
end
to sort L. :x
(local i ¥4 "key "a "b)
make "i :L
make "3j :»r
make "key int ((:L + :vr) / 2)
make "b item :key :k_list
label "“part
label "left
make "a item :1 :k_list
1f not (:a > b)) [go "left.ocut] []
make "i :1 + 1
go "left

label "left out
label "“right
make "a item :J
ifinot (b > &)
make "J :3 - 1
go "right

label "right_out
Ef-not Gl o))

:k_list
[go "right_out] []

[swap :1 :]
make "i :1i + 1
make "3 :3J - 1
]
[]
1f not (:1 > :3) [go “part] [l
1f (L <t 3) aksonta A5 ]
£ (o4 < 2 ) WMsort =1 :x1: 1]
end

to swap 3. :J
(local "s_1l1ist "si
make "s_len count
make "s_1ist []
make "w item :1
make "“"v item :J
make "si :s_len
repeat :s_len
[make "“"temp item :s81 :k_list

if (:s81 = :1) [make "temp :v] []
if (:81i = :J) [make "temp :w] []
make "s_list fput :temp :s_1list
make "si :si - 1
]

make "k_list

end

“"temp "s_len "w'"v)
s k-1ist

38 | B B &
stk 1last

:s_list
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he 128 keypad is an
optional extra designed
to function as a
calculator pad and as a
screen editor. As a calculator
pad, there is not really much
to say about it. The new
Spectrum has a built-in
calculator function which
leaves the result of a
calculation on the screen in
such a manner that it can be
incorporated in a further
caleulation if you wish. All that
is available from the normal
keyboard; what the keypad
allows youto dois to type sums
such as 4*(3+1)=(9/3) without
having to press the SHIFT key
to get *, +, (and).

In screen-editor mode, the
pad is rather more uscful. It
allows you to wander round a
screen listing, moving the
cursor in increments of whole
words, or jumping directly 10
the start or finish of a line.
Word deletions and line
deletions are also possible. as
is the useful “delete forward™
which supplements the
backwards delete of the
standard keyboard. :

None of the Sinclair keys is
user-definable, whichis a pity.
As a keypad, there is little
reason to suppose itisanything
other than a Sinclair gimmick:
as an 18-element input device
it might be well worth its price.
Removing the back of the pad.
by unscrewing six sCrews,
reveals that a no-solder
guarantee-preserving
modification is possible.
Intriguing

The circuit of the Sinclair
keypad is not a straightforward
design but its physical
construction is simple and it
should be possible to modify it

especially since two of the
wires arc +5V and Ground
respectively.

The link is bi-directional,
according to the technical
manual, S0 one wire is an input
and one is an output. The port

As a calculafor pad there is liffle fo say about the 128K
Specfrum numeric pad —in screen-editor mode, however, if
is rather more useful. Dick Sargent explains.

128K Spectrum

keypad in action

involved with the keypadis an
8-bit I/O belonging to the
AY-3-8912 sound chip. This
port also handles the computer
RS232 imterface. The eight
lines can be configured as
inputs or outputs but it is not
possible to set some bits as
inputs and some as outputs.
So. asusual, some cralty work
is being done by the keypad
components;-there is one
solitary chip inside the keypad,
marked as GI 8532, and an
assortment of diodces,
capacitors and resistors.

Socket positions

Fortunately for would-be

“users, it is not necessary to

know how the keypad
transmits its information. The
I8 Kkeys are on a 4-by-5 matrix
and are terminated in an
in-line socket. Removing the
matrix is easy — it just pulls out
- and different sensors can be
plugged into place. Diagram
one shows the socket positions
and also which Row to connect
to which Column to cause the

that key 9 has been pressed.
Seventeen other switches may
similarly be connected: R3 to
C4,R3t0 C3, R3to C2would
represent another three, seen
as keypresses +. 6 and 5.
In Basic the INKEY$

function will detect 18 keypad

keys. Use IF INKEYS$S="9"
THEN PRINT “Sensor on key
9isactive”™ to decode the small
keys and zero key and use IF
CODE(INKEYS)=13 THEN

. and so on to decode the
large enter/= key. Attempting
to read a shifted key, or a
shift-key simulation using
relays, fails using the INKEYS
method. To gain access o the
shifted keys, it is necessary to
know something of the
mechanism by which the
Editor ROM scans the keypad.

Spectrums read their
kevboards 50 times a second
using a ROM routine called by
the Z-80 maskable interrupt.
When the normal 48K
Spectrum ROM (ROM 1) is
active, the keypad is scanned
using new routines which
reside in the 386 EH-3FFFH
arca. Notice that, very
sensibly, the computer has
determined that the keyvpad is
connected and has set BIT4 of
FLAGS to indicate that it is
present and needs reading.
The code is:

seems reasonably well-

documented and machine-

coders are advised to
experiment with this one first.
before tackling 3A42H.

The entry conditions for
calling KPSCAN — EDITOR
ROM 118H are:

1) Page-in ROM 0.

2) Disable interrupts.

3) Save all register except 1Y
and E.

The routine may then be

called. On exit the conditions

are:

1) -Bytes SBSS, SB8Y and
SBSA hold a bit-map image
of keypad keypresses.

2) The Zero flag. If it is clear
(non-zero) the keypad scan
failed. Ifitis set (zero) the
keypad scan succeeded.

3) Register E holds 1011 if no
key was pressed. If a key
was pressed, register E
holds an intermediate key
code.

The bit-map of the keypad
is an interesting place to start
investigations, since it can be
inspected without having to

computer to respond to the
to double as a real-world input NEW SCNsor.
device ~ for example, reading For example, any PUSH IX
and switching sensors such as mechanical switch, such as the BIT 4,(IY+1) j;look at FLABGS
thermostats. The question of contacts of a relay, can be JR Z 3879H ;skip keypad-scan if BIT4=0
how information from the 18 wired to connect an R socket CALL 3A42H ;scan keypad
contacts of the keypad is to a C socket. Connect R4 to CALL @2BFH jscan keyboard
transmitted to the computer C3 and when the relay contacts POP IX
along four wires of the close, the computer will think RET
connecting lead is intriguing,

That piece of code at least
supplies the address of the
keypad scan routine, 3A42H.
When ROM 0, the Editor
ROM, isactive, acallto 01 18H
will also cause the keypad to
be scanned. Routine 0118H

write any machine code at all.
These three bytes. called
ROWO01, ROW23 and
ROWA4S, represent a snapshot
of the keypad immediately
after ascan has taken place. If
a key is pressed, a BIT is set
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PROGRAMMERS’ GUIDE

in the map, which looks like
that above.

The useful thing about key
bit-maps is that they reflect
accurately whatever happens
to the keyboard - no key or
key-combination is disallowed
at this level of operation. As
proof, the program in listing
onc is most instructive.

Run the program and press
keypad key “87. The display
shows. with some mental
decimal-to-hex conversion,
the map shown as listing two.
and line 10 is needed only to
remind you which key you
pressed. Delete line 10 and the
program still works. Turn the
keypad upside down and press

all keys down — the bit-map
turns into 20 “1"s, with
decimal 15.255.255 showing
on the screen. Reading the
bit-map bypasses the “only
press two keys at once™ rule
imposed by Basic and would
prove useful if you were to use
the keypad port to read 20
sensors. Itseems that a Sinclair
Spectrum could now, in its
final flowering, genuinely run
a home central heating system.
To complete the information
on the KPSCAN ROM
routine, which machine code
practitioners will need if they
intend to call 11SH, the
intermediate codes returned
by the E register are listed in

Diagram 1.
IC

R3 R4 R5 R2 R1

4-way connector

3
OH((
9

+H 6

HHF

Diagram 2.
7 :
lsgend | ©°% |sEitF e
0 6C —
: 5B 6C
= 5C 6E
3 5D 6F
2 5E 70
1 5F 71
) 60 72
( 61 73
2 62 74
/ 63 75
= 64 76
9 65 77
8 66 78
7 67 79
+ 68 7A
6 69 78
5 6A 7C
4 6B D

diagram two. Notice that they
bear no relation to the ASCII
codes of the keys concerned.
If this month’s look at one
specialised piece of Spectrum
128 equipment seems o be of
little relevance to owners of
other Spectrums, do not forget
that every Spectrum has a
Key-scan routine and a key
bit-map. The normal keyscan

occurs 30 times a second or., if
interrupts have been switched-
off, it can be scanned
specifically in machine code by
calling 0038H. Alternatively,
the “big keyboard™ bit-map is
at 23552 to 23559 inclusive, so
PEEKing these bytes in a
program similar to that used
for the keypad will reveal
information of a similar nature.

Listing 1.
S PRINT AT 1,1

12 PRINT “rowl

17 PRINT “ “

18 B0 TO S

1@ LET a$=INKEY$: PRINT "key=";a$
“s (PEEK (23432))-24@;"
14 PRINT "row23 ":PEEK (23433);" "

16 PRINT “row43 ";PEEK (23434);" "

Listing 2.

key=8

rowl

D.ccncancnesaaa.0H. . .00
row23 64.....40H.....4H...0100

:...-8H...0000
row4ds @......00H.....0H...0000

t....0H...0000

BitMap
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High price of the
hard disc

Acting on the recommendation
of Your Computer and other
micro magazines, recently |
bought an Amstrad CPC6128
computer. I considered the
purchase very carefully, opting
for the green screen version of
the system — the money saved
buying that rather than the
computer plus colour monitor
combination going towards the
purchase of a dot matrix
printer. I intend to use the
computer to play games and
for more serious applications,
including word processing,
and to set up a database of
information about the
members of a bridge club of
which I am chairman.

I am very pleased with my
purchase and have already
started work on building the
database. 1 was shocked.
however, when [ tried to buy
some 3in. discs for the
computer. My local shop
would sell me the discs onlyin
boxes of 10. the cost being
almost £30. Even my limited
mental arithmetic skills can
determine that this means that
cach disccosts £5. A friend has
a BBC micro with a 5%in. disc
drive and pays a fraction of
that price for his discs. Can you
tell me why Amstrad discs are
so expensive?

P E Hickling,

London SES

Editor’s reply: Amstrad discs
are expensive for iwo
interlinked reasons. The firstis
the law of supply and demand,

MAN LOGIC

the second being economies of
scale at the manufacturing
stage. Amstrad is the only
volume computer manufacturer
of note 1o have adopted the 3in.
disc formai. On a global scale
that means that, when
compared to the other formats,
5%in. and 3'%in.. the market
for 3in. discs is comparatively
small. That, in tirn, means that
disc manufacturers are
reluctant to commit their
production lines to the
production of Amstrad format
discs. Inevitably that leadsto a
shortage of discs and, enter the
law of supply and demand, to
the premium price charged for
thent.

For the record, our
information is that Amstrad
buys discs at £1.25 each and
sells them to the wholesale trade
at£2.25. Mark-ups at that stage
by the retail outlets takes the
price to the £5 mark you quote
in vour letter.

Mail order
misery

This letter is wrilten as a
warning to people who may
buy softwarc with a seven-day
unconditional money-back
guarantee. I recently
purchased a program on disc
which cost slightly less than
£12 with such a guarantce.
Two days later | returned it
with an explanatory letter

saving that I was not satishied
and would like my moncy
returned.

After waiting a few weeks. |
contacted the supplier and was
told that my letter had not
been received. Looking back
now, I can sce that sending a
registered or recorded parcel
would have been a very wise
course as the parcel appears to
have been lost in the post, |
hope others may benefit from
my ¢xperience.

J Pieroux,
Wilishire.

The end of

the Einstein?

The following is an extract of
the editorial from the March
edition of the UKEUG
(United Kingdom Einstcin
User Group) Newsletter.

Some of you may have seen
advertising for an Einstein
show due 1o take place at the
end of April. This show had to
be cancelled due to the kack of
interest shown by the
commercial side of the
computer industry. In fact only
three companies bothered to
reply to the invitations to take
part. Does this mean that the
computer industry in general
and the manufacturer in
particular has decided totry to
kill off the Einstein? We hope
not. Tatung (UK) have over
6000 registered users and there
are two to three times more
who have not registered, all
these people require support
of some kind.

Another show wiil be
organised in the near future
and invites will again be sent
to the commercial sector. if the

response is as bad second ume
around the show will still go on
but behind closed doors. No
commercial companies will be
involved on a basis of - if they
won't help us, we will help
ourselves.

K. Stokes.

Secretary, UKEUG.

Keep us
informed

I have been reading the Your
Computer magazine since
April 1982. Before you
changed the format of the
magazine in December 1985
you used to have a regular
space giving the readers details
of any forthcoming computer
shows and exhibitions on the
second from last page. I have
been unable to find any similar
section since the change in
form and wonderif you will be
reintroducing it.

P. K. Auwood

Jersey.

Editor’s reply: Thank vou for
your leter. We understand the
need for such a feature in order
that our readers may support
such events and keep up with
the latest developments in the
computer industry. For this
reason we will be printing such
an item once again, inits usual
place, starting this month.

Write to: Your Letters,
Your Computer,

79-80 Petty France,
London, SW1H 9ED.
Tel: 01-222 9090

Our Prestel mail box
number is 01-9991 800.

By NEIL BRADLEY

s \[ THISISNTA

“THIS'.ITS A
‘ LOGIC MACHINE!

‘ ISITA )
CLOCK2
',_ -

o
-

— =
IT REPRESENTS THE UNIVERSE
AND OUR WORLD WITHIN...EACH
DAY THE SUN WILL RISE AND
SPRERD IT'S WAY RCROSS THE
sSTONE& % THIS BL[L)T"
\__E)?SONS (o FREDICTED! )

IN OTHER
WORDS.IT'S
& CLOCK!

YOUR COMPUTER, JULY 1986 61




Offering high quality software at bargain basement prices is the aim of
Software Exchange — a new service for Your Computer readers.
Each tape features two programs, either games or ufilities, and each has
, been extensively tested by our staff.
At only £1.99 per tape, each program costs under one pound - cheaper
than the cheapest budget software!

CASHFLOW
STATEMENT

Machine: Spectrum 48K
ProgramType: Home use
Author: A. Mehmood

pr

his program will allow you™t keep track of

all your money - just. what we all need.

Full details of your cashffow are kept as a

series of dated transactions, which can eas-
ily be added, deleted or amended. They may also
be sorted by date, amount or transactien type, and
printed-out in the form of a complete statement

POOL

Machine: Spectrum 48K
Program?ype Pool simulation
Author: A. Mehmood

0 you fancy a dip? Well, you will find it

difficult. because this is a Pool table simu-

lation. Rather than a two-player game, the

program gives you a certain number of shots
in which to try and clear the table. By the use of
only a few keys you can simufate eight types of
spin, speed and direction.

ROADRUNNER

Machine: Spectrum 48K

ProgramType: Arcade

Author: C.D. Harden &
R. Blundell

his Is nothing to do with a certain character
being chased across the American plains
by Wily Coyote. The object of Roadrunner
is to drive your car, the Wally ZX, for 500
miles in a time-trials race avoiding hay bales —
and every other driver mad enough o enter.

Machine: Spectrum 48K
ProgramType: Programming Utility
Author: Paul Rhodes

indows is a utility for Spectrum 48K owners,
aliowing up to 14 separale windows —
individual mini-screens — showing Simul-
taneously. They are accessed from Basic
PRINT statements and an extended command set.
Features include pixel scroll and pan, window
position and size — double-height characters,
extended LIST, attribute pan, scroll, clear-screen
and fill commands, extended graphic areas for each
window and fast filled and open circles.

CBM 64

MISSION XZ1

Machine: CBM-64
ProgramType: Arcade
Author: John Storer

ordes of descending aliens are hell-bent on
destroying your ship. You will need very
quick reactions and a fast trigger finger if
you wanl to survive in this very fast machine
code game
[n addition to the normal options, you can choose
the size of the aliens and whether or not there will
be any wreckage round which to navigate.

80-COLUMN SCREEN

Machine: CBM-64
ProgramType: Programming Utility
Author: Roger Kinkead

his utility will give your Commodore 64 an

80-column display, just like all the other

micros such as the BBC and Amstrad.

Included with the machine code routine to
produce the display are some demonstration pro-
grams, showing how best to use it

at the start of the programs,

AMSTRAD CPC

Press CTRL — control key — while at the same time holding down the
ENTER key.

CBM&4

Press the SHIFT AND RUN/STOP keys.

INSTRUCTIONS FOR USE

Software Exchange tapes are nol supplied with any paper documentation ~ all instructions refating 1o the use of the software are provided as text files

To load the software the following instructions should be followed unless othenwise stated within the dw:ﬂphon of the software.

Type CHAIN™ then press the RETURN key.

Type LOAD™ then press the ENTER key.
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READER SERVICES

nSoftwane Exchange«

CBM 64

SPACE AMBUSH

Machine: CBM-64
Program‘lype Arcade
Author: Michael Solomon

avigating through deepest space, you find

yourself under attack by marauding aliens.

This unusual variation on the alien-bashing

theme includes dual-turreted guns, alien
attack patterns and asteroid storms. All the move-
ment routings are written in fast-action machine
code.

VID BASIC

Machine: CBM-64
ProgramType: Programming Utility
Author: J. Dakin

ne of the major problems with the CBM-64

is its lack of Basic commands for handling

the excellent sound and graphics facilities.

VID Basic changes all that by offering a
staggering 33 extra commands, accessible either
in direct command mode or from your Basic pro-
grams.

The normal screen is split into three sections
and you can access each individually — in hi-resol-
ution, extended background mode or multi-colour
mode, or any mixture on the screen. You can have
ejght sprites per screen section, giving a total of
24 sprites on the screen simultaneously, and you
can even use different character sets in different
sections of the screen.

The new commands give Basic access fo all
those facilities, plus hi-res plotting. plus Sprite man-
ipulation commands, plus full sound facilities.

Amatnad

SCREEN EDITOR

Machine: Amstrad CPC-464
Program Type:  Utility
Author: Stephen White

hough written in Basic, the Screen Editor

is a professional-looking monochrome

drawing package, allowing you to create

and save your own screen pictures. Com-
mands include freehand drawing, line drawing, fill-
any-shape, circles, text, and a copy/ilip picture.
Instructions are included to show how to use those
saved pictures in your programs.

PWS ASSEMBLER

Machine: Amstrad CPC-464
ProgramType: Programming Utility
Author: Peter Slade

t is not often you find a programming utility

of this quality at this price. The PWS Assem-

Dler allows you to assemble up to 4,999

lines of source code at any time, though
obviously you could link object code programs for
even larger programs.

This two-pass assembler will compile all
standard Z-80 code, plus a number of pseudo-ops
— ORG, EQU, DEFB, DEFM, DEFS and DEFW - and
will handle up to 100 infinite-length label names.

The Basic assembler is written in the high line
numbers, and your source code, plus any comment
lines, are written in REMark lines, shown by an
apostrophe at the start of each. That gives you full
use of the standard Basic editor for modifying your
source lines.

HI-RES DRAW

Machine: Amstrad CPC-464
ProgramType: Drawing Utility
Author: Peter Wylie

i-Res Draw is a graphics utility which will
allow you to create, save and load your own
screens for use in your own programs.
Most of the package is concerned with
the on-screen drawing, which can be in either
screen mode zero or one, with the appropriate
choice of colours. In addition to the colour choice
keys. the cursor keys will either move or plot at
the graphics cursor — shown on the screen and
given as XY co-ordinales —and the finished screen
may be saved to tape with the built-in save function,
for later loadingback into theHi-Res Draw program
or as a screen on one ofyour own games.

SUPERBANDIT

Machine: Amstrad CPC-464
Program Type:  Fruit Machine Sim.
Author: Kevin Weaver

laying fruit machines can be great fun but
very costly. With SuperBandit, you will not
win anything but neither will you lose your
shirt. This excellent simulation has all the
{eatures of the best machines, including spins,
trebles, holds, nudges, nudge gamble, spin-a-win,
and much more.
It is essential for those days when you are miles
from the nearest pub, even further away from the
closest arcade, and have no change anyway.

[Co————===———————E—S———=——

ORDER FORM

Please send me the following Software Exchange tapes (print

| tape reference number clearly).

NAME

| enclose a cheque/Postal Order value £ ...........
remember to add 40p p&p per tape).

ADDRESS

| Send orders to Software Exchange, 79-80 Petty France,

London SW1H 9ED — please allow 28 days for delivery.

!

|

i

:
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EDUCATION

he University of Cam-

bridge is the picturcsque

setting for our final

update on computers in
cducation. Cambridge  has
played an important part in the
development of computers and
its computing department is
one of the best in the country.
It is also onc of the oldest.
established as the Mathematics
Laboratory in the late 1940s by
professor Maurice Wilkes. We
visited the laboratorv. where
we spoke to Richard Stibbs.
uscr services manager for the
computing service.

In 1949, working with a few
bright undergraduates and
using mercury delay line stor-
age. Wilkes completed one of
the first store programming
computers cver built. which he
called Edsac 1. The depart-
ment soon changed its name to
the Computing Laboratory and
has since been one of the fas-
test-growing  departments in
the university. expanding into
two adjacent buildings con-
nected by a bridge on the
second floor.

Edsac | continued to operate
through into the 1950s until 1t
was superseded by Wilkes
second  computer.  called

ambitiously Edsac 2. During
those carly years no more than
two dozen people had cither
the intelligence or reason to
use the computer but Wilkes
realised its potential and much
thought went into the theory
of computing during those
early years.

By that stage manufacturing

two sections, the teaching/
rescarch department and the
computing scrvice. The former
is directly responsible for com-
puter rescarch and develop-
ment groups and those under-
graduates whose primary sub-
ject is computing, while the
computing scrvice maintains
and updates the immense array

GCambridge

Univ

companies  were  developing
computers as a commodity and
it was a subsidiary of Ferranti,
Atlas Computers. which pro-
vided the necessary parts for
the department’s next com-
puter. Titan. Built and in oper-
ation during a 10-yvear period
— 1963-73 — Titan was onc¢ of
the first multiple-access com-
puters in Europe.

In 1986, the Computing
Laboratory looks very
different. Tt is organised into

...mfﬂmlmd
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of hardware and software in
the Computer Laboratory and,
to a certain extent, throughout
the university's many colleges.

The university's main source
of computing power is an IBM
3081 mainframe computer
which contains 32MB of main
storage — 32,000 times the
memory of a BBC  as well as
32,000MB of storage on fixed
disc and  10,000MB  on
streamer tape. That is linked
directly through a network to

approximately 1,000 terminals
— including IBM PCs. Apple
Macintoshes and BBC micros

in every department of the
university. supporting at least
8,000 users from Cambridge
and other universities through-
out the country.

Any time, any place

Those users. who must be
registered, can access inform-
ation stored on the mainframe
at any time from any place: all
they need is a terminal and a
modem. Security is extremely
important and the university
has developed some powerful
methods of restricting main-
frame access only Lo registered
users.

The research group, run by
Professor Roger Needham, has
been responsible for some
well-known developments in
the computing industry. in par-
ticular the Cambridge Ring
Local Area Network which his
department  developed  and
now uses. Itis also responsible
for several other high-perform-
ance systems, including expert
systems, artificial intelligence
and the development of the C
programming language.

Using MicroVax and Xerox

R .
e ——— S —
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CAREERS

workstations. Ncedham's de-
partment tcaches some 200
students about programming
languages and other subjects
rclated  directly  with  com-
puters, such as graphics. He
also lectures 10 some 1.500
undergraduates from other dis-
ciplines who make use of the
computers in their work.

Most departments also own
a number of stand-alonc com-
puters which do not rely on the
computing power of the main-
frame. Stibbs believes that as
those computers become more
powerful and less expensive, so
other departments will use the
mainframe less and less for
computing but more and more
as a source for storing and
retrieving information through
the university and metropoli-
tan data networks.

The computing  service,
directed by Dr David Hartley,
has been directly responsible
for the development of the
Computer Laboratory and the
growth of computers in other
departments.  Students  and
teachers in all subjects use the
computers and often the Com-
puting Service nceds only to
offer advice on the purchase of
cquipment  and  software.
which it will install if necessary.

The biology department. for
instance, used its computers
and those of the laboratory to
help the discovery of a double
helix in DNA. an important
step towards understanding
genetic deficiency.

The library also makes good
usc of the mainframe, keeping
records of all books and serials
since 1979. That allows any
authorised student from any
university in the country to
check for articles or books
relevant to his subject.

Electronic messaging

An incrcasing number of
undergraduates and teachers
now usc the computers for pre-
paring cssays, reports and
manuscripts, since it allows
them to edit text and print it
out in any format. That can be
done cither using the com-
puters in their own colleges or
departments, or the computers
at the main Laboratory, which
are available 24 hours a day.
almost all the year round.

Messaging is also popular,

with students and  teachers
using the terminals o send
notes or articles to each other
confidentially and instantanc-
ously.

An undcrgraduate can even
send his work to the library.
where it will be printed on the
laser printer and storcd ready
for collection.

More and more under-
graduates have bought com-
puters, often taking advantage
of significant discounts offered
by manufacturers such as
Apple. An office has been sct
up. devoted to advising people
on the computers and software
which might best suit them.

BBC still popular

The BBC micro is also still
popular, since it offers inex-
pensive computing power with
programs such as View and
Wordwise, and it can also be
used as a terminal utilising the
power of the mainframe.

Much of the carly BBC de-
sign took place in the univer-
sity, which may account for its
continued support. Anyone
who requires more processing
power than a BBC or Macin-
tosh might choose an IBM or
one of its many compatibles.
Other machines are bought
rarely, since academic software
is 50 specific - far more so than
business software — it is avail-
able only for a few computers.

Perhaps the most interesting
point about computers and
their role at Cambridge is that,
unlike primary, preparatory,
secondary and public schools,
it is not just a few people who
make use of computers but
everyone from language stu-
dents to administration staff.
That can probably be attri-
buted to the carly Cambnidge
involvement in computers but
without doubt it indicates the
mnvaluable important of com-
puters in schools today.

So great has the develop-
ment been that it led to the
Cambridge Phenomenon, the
development of more than 300
computcr-related  companies,
including Sinclair Rescarch,
Acorn  Computers.  Apple.
DEC and, more recently.
IBM. cach working in closc
collaboration with the univer-
sity. — Jason Ball.

Could you bhe a
Mr Fix-it?

here are few
guarantees in the
business of job-hunting.
even when you look in
the fast-moving clectronics
business. Yet if there is onc
arca where yvou are reasonably
certain to find some work. it is
in the business micro sector.

One of the hottest trends in
the business micro industry is
the proliferation of cheaply-
made IBM PC clones or
imitators. The clone machines
are usually almost identical to
the PC inside and outside. can
run almost all PC software., and
cost ay little as onc-third the
recommeended price of the
real thing.

There is one arca. however.,
where inexpensive replicas of
the PC find it difficult to
compete and that is in offering
after-sales support and service
for the machines. To secure a
low price and make a
recasonable amount of moncey.
distributors of clone machines
cannot afford to  offct
expensive guarantees or a good
deal of technical help when
buycrs leave the showroom.

We need you

That, as they say. is where
you figurc. A large business is
growing to provide support and
service for the increasing
numbers of inexpensive PC-
compatible machines and those
businesses will need qualified
people to work for them.

What you will nced is a
working familiarity with the
machines which are the most
popular puchases by business.
At the moment. the biggest
success stories are the IBM PC
design and its hundreds of
imitators  and  the  Amstrad
PCW range. a big hit among
small  businesses  Although
Amstrad provides service and
support, it is only for the
guarantee period and many

businesses may well want more
back-up than that,

The support and service of
successful pPC clone
manufacturcr Walters
International. will offer a two-
vear contract cither to replace
of repair one of its PCs within
24 hours. for the cost of only
an extra 12 pereent on the
purchase price of the machine.
When that machine costs about
onc third of what vou might
pay for IBM. the extra 12
percent will be very attractive.

Getting to business

With that Kind of incentive,
it s certain that  many
businesses will accept. support
:ﬂ;_d service contracts, It s
cqually certamn that gualificd
and  reliable  staff  will be
needed.

On the IBM front. there are
several  arcas  you  could
rescarch to get into the PC
repair business:

The Intel SOSS  processor
used by the PC: have a working
familiarity of machine
language with that processor.

The bus expansion slot
svstem: many internal
problems which anise in the PC
can be traced 1o expansion
cards instatled by users. You
should be familiar with the
most popular cards and what
they do.

The 360K disc drives: many
of the data retricval problems
experienced by users start with
faulty drives. Familiarity with
standard disc drive technology.
such as that used on the BBC
micro will make vou much
more gqualificd in this arca.

In short. there 1s a growing
market for technicians who can
repair PCs and if you can
convince some of the people
who couunt that vou are
qualificd. you may well be on
vour way to a wcll-paid. full-
time job. - Geof Wheelwright.
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ATARI COMPUTERS

{£40) £50. Mxcrodrive £49 |L50) £63. RG22 interface
1 £49 {{%0) (6D Spocinl offer Matrodrive + Inter
face 1 ¢ 4 blank cartnidges €97 1£99) £107. Blank
microdive cartndges £250 (£31 (4 Spectrum
Noppy dise mlerface (See Cumana disc secton for
sutable disc drvves) £107 (€99 £100. Imeeface 2 (20
A% ((20) £24. Spectrum Camronics printer int=r{ace

RSD Connections Ltd

MONITOR LEADS
FIDELITY (Seait to: BBC

CABLE Iptice par

SPECTRUM EX.

€ mth eatersins calle

LEADS

(46 ir42) r47 QL COMMODORE SONY Mo F €10.50
SFECTRUM 178 AMSTRAD 495 G neh B 1o 2M's 1478
= MM AROWVITEC 10 BEC QL 12 v wrlenion cabre
- A 128 AP
The 1040STF Computer, 5206TM ana s20stmy COMMODORE COMPUTERS PG, JZBSLMBTAAD K256 Mo f 1075

come with 108 and gém n rom and logo, basic,
necchrome, fustword, db master one, doodle and
megaroids. 10405TF with disc dove, mouse and

Commodore 128 £750 {£249) €276 New Commo
dore 178 Compendum Pack €219 (£271%) (210
Cammodare 128D £466 (L460) 510, 1571 Disc

FENGUSON 1. ODC COMM ¢4
MSX QLSPECTRUM 128

AMSTRAD =2
ACHI so- BBC COMM GAQOL
FLCTR

IAD EXPANSIONPORT

monitor:- monochrome £836 I£839) (916, coloyr drive £257 ((250) £270. Commodore 64 + recor 178 AMSTRAD €2.50 26 way

C1046 (€1048) £1156, Atars 520 STM Computer (512K de¢ + musiemaker keyboard + software £19% SONY/K |ul'.u& one : 6" SrgfeFrom 1080
vargion) C343 {£336) 376, Atari 520 STM + (1 Mega.  [£195) £235, Comverlor to aliow most ordmary e Sockee At Doubie F 307M's s
Inyie version) C426 {£416) C456. ) mugabyle upgrade MOBO cazsolto recorders to bo used with the {f’""‘“' 'Bpr-l ot ::‘;g 50 way £0.9% Lortatia Lor B04 & 6170

for the Awari 520STM {99 (£99] (109, Cumana Commodors 128 and the Commodore €4 £9-78 el i coum1zagazs | 00 way €110 Thn sty wiy 10 000nACt you sddon's
economy 1000K disc drives for the 520STM:- single (08 £11. Centronss printer interface for Vic20 Phono 10 Phaso o4 way €1.26

ll-iﬂlf'h‘.rlbl'ﬂt‘ dusd 239 (£229: £271) J\Mu‘-ﬁﬂg
ST disc e 30 (€132} £152 Avari 1000K ST disc
deive 117 C192, Atari ST mosocho
194, Cconomy Fidelay S
; M) F268. Atan 147 medhum
resolution ST colour monitor LJ‘:A 1£349) £399. 20
Megabyte 5T hard dise £730 (£699) £765. Atani
1I0XE computar + gamo 1156 lﬁ’."l: 141, 130XE

computer + Cassette recorder + goftwace €148  Amatrod PCWS256 £449 (£450) £550. Amatrad 464 g::::: x'" m M&:;‘ B way ?2{::22‘:}:0"
C147) £172. YIOXE computar + dac drve ¢ solt-  Colour £257 (€322) £402. Amstrad 264 Graon £197 e el P atensien tead tazs | 1M €173
ware (234 1£233) £263. 130 XE computer + diac  (£230) 310, Amstied 6128 Colouwr £397 (0420) powed tead £2.75 2 mates 02
drive v 1027 printer + software £307 (£309) (368,  £500, Amsirad G128 Gresn £207 (£322) (402, Swghe dish dove lead 1m  £2.28 =
Alae 1027 CY16I0122) C18% At 1050 T116 10122)  Amslrad DMP2O00 peinter C156 (C159) €19, Extra Disk drive satn bead 'm  £2.25 - AMMSINAD 2wl DRIVELEAD
148 disc drive for Amsirad 6128 £33 (C103) £133. En. COMMODIRE Serist Load £2.7% s;':” N oTE. avon
tarpeinn 64 (110 (€116] €156 Enteprise 128 £159 S ASSETT - gt fose tiwo
(F163) {203, Enterpriss dise drive interface (Soe S S LeALS 26 way €150 190
Cumana dmc drive section for sudable disc BOC to Lossaite €225 A7 way 240 €326 ANAS TRAD 5396 {
drives) (84 1(80) (85 Dragon 10 cassette €220 HOODS €0 8% - gt L
Spectrum 1) Casselle 125
SlNCLAlR MP BUC to Acom cessette €2.2% 1. Perder Eutn oo me
COMPUTERS MSX to Casaetse 2%

Sinclair Spectrum 128 £136 {13 O 58, Sinclair
pockot TV L7 ((95] £101. Sinclar OL Computer: £104

{£196} £229, OL Floppy dusc interface (Sce Cumana  LX80 £20 (£20) £30. Brothor MRS £148 (£152) 0184 “";"“ 20 1040 15.25
iS¢ section bejow for suitabie disc drves) £86 ((84]  Brother MI009 £201 I£203) £234. Shimwa CTI s s
€94, Sinclaic Spectrum Pius Computer 48K F96(109) | CPAS01 €133 ((192) €228, Taxan KPS1Q (218 e D e
119, Spectrum Pius Computer + casselle » (6279 £269. Connon MW 1080A £309 ([300) 56 oL < €10.78

pames oystck with interface €139 {(£139) l1E‘3
Kit 10 gpgrade the Spectium to Spectrum Plus £40

and the Commodore 62 125 (f41) fa6 MPSRNY
Printer £138 IM145) 175

AMSTRAD AND ENTERPRISE
COMPUTERS

New Amastrad POWES12 (504 (£575) 0675,

CUMANA DISC DRIVES

To sudt disc interfeces of Sieclon QL, Spectrum

Enterprise and BBC B B0 track double sided

PHILIPS 100 BBC COMM &4 t‘.‘ﬁ

IDC AMPHENOL

36 -way jhag 495
I0 wav sachet £5.9%
30 way phug veddes typal [£4.95

B.B.C. DISK DRIVE LEADS

IX-8Y 23-weay

Surfac mastor
ek socket

PRINTER LEADS

ALL T METRE LENGTH

2w 2 way (ZXBY)
2 x 78 way (Spevirum)

DOUHLE SO0 MUG MOARD

Spectrum 2V way

Surtace extn socket
Drusd outiet adpaptor

€188
€210

ANSTRAD MONITOR
N TERNOM LLADS

ToAGL Tm

TobGt L6170

[0
£re

AMISTRAD PRINTERLEADS

PCW ieturisce 10 Princer
) 11520

cased with power wpply:- single 35 £13410133) WA (9.95 A

156, dusl 35° (224 ((224) L29, single $.29" BIC s T Py i f1.2s

C172/(0172) £201. dual 825" 110 (£310) 7350 SPECTRUM 128 £16.7% o S £1.5%0
JACMOTICH (1278 £1rs
CINSTEN €12.78
B A €578

PRINTERS

New Lpson LXB0 (249 (£249) (262, Tractos fos

Microperipherals MPI1656 €223 (1223
Brothar [P44 224 (0220) £240

£263

v-u,lnuu ntertace one

ANY COMBINATION OR
LENGTH OF LEADS
MADE 7O ORDER

Please enclose SAE with all enquiries for FREE adwce.
TRADE ENQUIRIES WELCOME
75p P&P IN UK. Access & Visa accepted. Add 15% VAT to all orders
Cheques made payable to:
RSD Connections Ltd, Dept YC7,
PO Box 1, Ware, Herts.
Tel: 0920 5285

SWANLEY ELECTRONICS
The Computer Export Specialists
Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England
Tel: SWANLEY (0322) 64851

Oihcial orders welcome UK prices are shown finst and inchude post and VAT The secaond pesxte 1o beactets
15 for axport cuntomers i Europe and inclinies msured airmail postage. The third price is for expoet
cuntomrs oultsde Eutope lincluding Aust-alia eic) aod scludes insured airmail postage

53 FENNEL STREET
MANCHESTER M4 3DU
TEL:061 834 2808

- MICRO MAIL

COMMODORE

COMMODORE

Music Systems
(includes Commodore 64)
Currah Speech
1570 Disc Drive

RRP OURPRICE
£329.99

£21.95
£199.99

£309.99
£19.95
£179.99

SOFTWARE ON DISC

Textpro—-Wordprocessor—
Datapro-Database -
Zork|
Zorkli
Zork il
Hitch Hikers Guide
Gemini-Home Accounts
Database
Cashbook
VAT File
Final Account
Superbase-128
Superscript

£12.95
£12.95
£11.95
£11.95
£11.95
£24.95
£24.95
£24.95
£64.95
£24.95
£64.95
£99.95
£79.95

Ifthe title you wantis not listed all you have to do is send your cheque
or P.O. for the retail price less our 10% Discount and state whether
disc or cassette.

ALLDISC AND CASSETTE TITLES

10% OFF.

JUSTTELL US WHAT YOU WANT!
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Commeodore 64

Commodore 128

Commodore 128D

Commodore 128 D & Monitor

Music Expansion

1541 Disc Drive

1571 Disc Drive

Modem

Mouse

LightPen

Sketch Pad

Speech Synthesiser

Blank Discs—Sony SS Boxof10
DS Boxof10

RRP
£199.95
£269.95
£499.00
£631.00
£150.00
£159.95
£299.95

£79.95
£69.95
£29.95
£49.95
£24.95
£12.95
£16.95

OURPRICE
£185.00
£250.00
£470.00
£545.00
£140.00
£149.95
£279.95

£69.95
£59.95
£24.95
£44.95
£21.95
£10.95
£12.95

GENERAL

Cheetah 125 Joystick

Pro 5000 Joystick

Comdrum Tape or Disc

Sound Sampler—Commodore
Data Recorders forall
Commodores

RRP
£8.95
£18.95
£29.95
£49.95

£39.95

OURPRICE
£7.95
£16.50
£26.95
£44.95

£33.95

Post and Packing: FREE. ALL Computers ADD £6 for value UNDER £250
All payments cheque or P.O. to. MICRO MAIL.

SHOWROOM NOW OPEN




CLUBS

ince only a minority of

our readers live in

London, it is only fair

this month to move out
of the capital to a club
elsewhere. Going 10 extremes
as usual, Scotland was chosen
as the ideal location.

Finding a computer club
north of the border proved to
be almost as difficult as sighting
the mythical aquatic inhabitant
of Loch Ness. Even the
Association  of  Computer
Clubs, which has been
extremely  helpful  to  this
column in the past, was unable
to provide much information
about the Kilted computer
fraternity. In fact, the first time
we telephoned it had its
bulletin board modem
attached to the telephone line
and we could not obtain much
information from a continuous
beep.

When eventually we made
contact, it was suggested that
we refer to the best source of
up-to-date information,
Prestel. Taking heed of the
advice, wc retricved an
excellent list of seven Scottish
clubs, cach with a telephone
number and contact name.

Closed club

The first man we contacted
from this newly-discovered
fountain  of ~ Scots  club
information admitted that he
had not attended his computer
club in Carluke for more than
a vear, much less had anything
to do with running it. He said
the club had ccased to exist,
together with several other
such groupings in the area.

Undeterred, however, we
went to the top. Derck Young
of the Scottish Amateur
Computer Society. extension
2586. “Sorry, love”, said the
sceretary at the end of the line,
“he left this job almost I8
months ago and no-one knows
where he went”™. Perhaps the
same way as the Carluke clan?

Three other people were
cither no longer living at that
address, away on holiday, or
did not reply. Finally. we
managed to contact Jim Cook
of the Kingsway Amateur
Computer Club at Kingsway
Technical College. recently re-
christened Dundee College of
Further  Education, and

Computer Glans -
Over the Border

Thereis a legend that Scoftish computer clubs are as rare
as Scofch mist. Jason Ball investigates.

persuaded him to talk to us
between tutorials  with  his
examination students.

It transpires that amid the
gloom and doom affecting
some Scottish computer clubs,
Cook’s Kingsway club is a
comparatively thriving
organisation. He says the club
has a membership of more than
50. offers a wide appeal to
students at the college, and has
IS OWN meeting room, power
and lighting donated by the
college.

Subsidised Spectrums

The membership fee of only
£1 reflects a keen desire to sce
a wide range of people attend-
ing the club meetings every
Thursday evening. Members
take their own machines, many
of them Spectrums, bought at
an advantageous price from the
nearby Timex factory in
Dundee where the machines
were made and many of the

younger members also take
games. Despite the local fame

of the Spectrum and its
importance 1o the local
cconomy, there is also a

sprinkling of Oric, Dragon,
BBC. Commodore 64 and
Atari ownership among the
Kingsway fraternity.

Pet doorsteps

Unlike some other clubs,
however. the Kingsway group
docs not  restrict itsell o
weekly meets and swapping of
games  software. It also
conducts demonstrations  of
new software and hardware
and has rccently organiscd
several club outings. “They
have gone down rather well™,
says club president Cook.

Although the group is based
on the college, it tries not to
usc the college computers,
preferring instead to develop
expertise further on their own
machines. The odd college-

owned Commodore Pet,
largely a doorstop at the
college anyway. is called into
service occasionally, they are
largely redundant.

Lack of lasses

The general membership is
young and the club has so far
had no success in recruiting
female members. Cook adds
that older members tend to be
more fair-weather attendees
than the younger set.

He is. however, optimistic

about the future. Despite a

high turnover - few members
stay for more than a year - and
fluctuating attendance. he says
that with a low membership
fee, full co-operation of the
college  in  providing the
facilities for meetings. and the
wider range of club activities,
the Kingsway Amateur
Computer Club is not likely 1o
become another of Scotland’s
misty legends.

Stars before
the eyes

| would like to give vou details
of my new viewdata/bulletin
board called Prometheus. The
system has been primarily set
up with astronomy as its
central theme. although many
of the systems’ features prove
to be of genuinge use to serious
amateurs. | intend the system
to be of real interest and
educational valuc. particularly
to the young. The database has
been constructed with sections
that appeal more readily to
junior stargazers and morc are
planned.

Prometheus is currently

open from Spm to midnight
every night and will soon be in
operation for twenty-four
hours cach day.

B. J. G. Speacer

Svsop Prometheus.

01-300 7177

Atari

ari force

-n -

in Fife

| am forming an Atari user

group in Fife. | hope that this

will encompass both the cight-

bit machines and the ST.
There s virtually no

software back-up in my area

for the Atari user, even the

major stores who retail the

SOOXL. do not support the
machines. If there are any

Atari users in or around the
arca who are interested in
joining such a group. give me
a call on (0592) T14887.

L. Singer, Fife.

Glenrothes
Computer Club

Based in the new town to
Glenrothes in Fife. Two
software libraries are open o
members. Although they hold
only programs for Commodore
and Amstrad machines, all
types of computer are
welcome. For details of
meeting times and venues., call
the chairman, Alan Donaldson.
on (1592 758746 after 6.30 p.m.
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THE ULTIMATE POOLS PREDICTION PROGRAM 3 { com p “ 'ers

® MASSIVE DATABASE Poolswinner is a sophusticated Pools
prediction wd. It comes complete with the largest database

available - 22000 matches over 10 years The database updates LT . Z .
automatically as results come in M
PREDICTS Not just SCOREDRAWS, but AWAYS, HOMES , £
and NO SCORES ! h Y
T

©® SUCCESSFUL SELEC guarantee that Poolswinner performs
sigrulicantly beftor than chance.
® ADAPTABLE Probabilities are given on gvery formure -

choose as many selections as you noed for your bet. The 7 ' I .
precise preducuon formula can be set by the user - you can Baxed with decased / \
develop and test your own unique method atruacon boak et S \

@ SIMPLEDATAENTRY Al team names are in the program. Simply type in the reflerence - !

rumbezs from the screen. Or use FIXGEN to produce fixture list automatically (see balow).
@ DISC’MICRODRIVE COMPATIBLE Tapes supplied with conversion instructions. mmu
© PRINTER SUPPORT Full hard copy printout of data if you have a printer. c

AVAILABLE FOR Spectrum (48K), Commodore 64, VIC 20 (+ 16K), AMSTRAD.

BBC B. Atari (46K), 2X8] (16K), Dragon, Apple I, ELECTRON

PRICE £15.00 (all inclusive)

PUTER

= commodore

AT LAST: No more struggling for hours 1o get the
FIXGEN 85/ fixrure list into the computer. FIXGEN has been
programmed with all Engiish and Scottish

= =
fixrures for 19856, Simply type in the date, and the full fixtrure List is
gonerated in seconds. Fully compatible with Poolswinner

LSWINNER with FIXGEN £16.50 (all inclusive)

POO
NOT JUST A TIPSTER : Schneider
, COVRSEWINNER s FEizes
L

You can develop and test your own unique winning systom by adjusting the
analysts formula, or use the program in ple mode. C i V3uses
stanstical analveis of maior factars including past form, speed ratings. course | ‘ ! ‘ - i

Sausucs, pnze money, weight. going, trainer and jockey form etc, etc. b
outputs mos? likely winners, good long odds bets, forecasts, tricasts otc. The
danabase inciudes vital course statistics {or all British courses. You canupdate
the database - never goes ou! of date

AVAILASLE FOR Spectrum (45K) Commadiors #4 K3C () AMSTRAD, Asan (€IK), Appla 1!

PRICE £15.00 (all inclusive) inciades Mat JAND National Hunt versions.
e = S — s = I

Send Cheques'POs for renum of post service to. . .

Rue Grétrystraat 31
' B 1000 Brusseis
Tel. 02/2186026

Sovnd fov fuk Sat of ur softeare ]

— B2 Antwerp
Tel. 03/2335906

e ey et
phone 24 hes SOFTWARE phone 24 hrs —_—
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425 Willemn ierplein 2

FOR USE WITH SPECTRUM, RBC & AMSTRAD MODELS

FREE COMPUTER PROGRAMS  INSTANT SPORTS RESULTS CONSTANT TV. UPDATE
A WORLD OF INFORMATION AT YOUR FINGERS

TELETEXT s
Extra information available day or night whilst television transmitters are on air and
without any charge can now be enjoyed without the need of having a special
Teletext TV. set. All you need is to plug in your VOLEX ADAPTOR to receive 4-Tel
from Channel 4. CEEFAX or ORACLE services.

TELESOF TWARE

Telesoftware is the name for computer programs which are broadcast on Teletext.

Thus they may be loaded OFF AIR into the appropriate micro computer instead of

being loaded from say TAPE or DISC. Both Channel 4 and BBC are broadcasting

Telesoftware, however there are the following limitations:-

{a). Spectrum Adaptor:- All Teletext Channels but Channel 4 Telesoftware only.

(b). BBC Adaptor:- All Teletext Channels but BBC Telesoftware only.

{c). Amstrad Adaptor:- All Teletext Channels, Channel 4 Telesoftware programs

and BBC Telesoftware data files including the Education Newsletter.

*Channel 4 is currently expanding its Telesoftware programs particularly

CP/M based material.

Because of the special nature of Teletext these programs are frequently

updated-So you will not see the same thing each time you run the program.

STORING PAGES |

With the Volex Adaptor it is possible to send received pages to your printer or to

disc or cassette for storage and later recovery. |

EASY TO SET UP AND USE |

A simple procedure tunes the Volex Adaptor to your local teletext channels.

All loading of Telesoftware is via an index page which the Adaptor will |
I
|
I

your oroer and post to
JROMNICS, STOWELL TECHNICAL PARK

- 4
ECCLES NEW ROAD, SALFORD, M5 2XH. TEL. (061736 5822

CNCIOse Chegue/P O, paylble W VOLEX ELECTRONICS

OR charge my ACCESSMAARCLAYCARDAISA numbxr

BNELCMMTEEELT TETT T |

.
I

I

I

|

I
I

;

automatically find and display for you. Absolutely no modification is necessary
to TV. or Computer. i _
*User friendly-built in disc/tape and printer routines.

*Comprehensive User Guide included. || £99-99 (SPECTRUM) 16— 48K _? VOLEX —
*2nd Processor Compatible. (BBC Version). £114-99 (8B0) Mode! 8 | ELECTRONICS 1

*Incorporates Custom gate array and Crystal controlied Data Slicer. | £125-00 (AMSTRAD) 464 6646128 * TVISONOF voLexcRom e
*Free Power Supply included.
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PROGRAM LISTINGS

5 L=B28:N$=""
1@ PRINT"{CLR?{RED}": POKES328@,7: PDKES3281,
7
20 FORI=1TO8
3@ PRINT" {HOME) {DOWN3 {DOWN> {DOWN3 {DOWNY {DOW
N} {DOWN2 {DOWNY {DOWN} {DOWN3 [ DOWN} {DOWN? <R IGH
T3 {RIBHT? {RIGHT> {RIGHT? {RIBHT2 {RIGHTI {RIGHT
Y}{RIGHT} {RIGHT} {RIBGHTY {RIGHT} {RIGHTISTOP TH
E TAPE":FORN=1T0O200: NEXTN
5@ PRINT"{HOME} {DOWN> {DOWNY {DOWNY {DOWN2 {DOW
N3 {DOWN3 {DOWN> {DOWN> {DOWN} {DOWN3} {DOWN3 {RIGH
TI{RIBHT3 {RIGHT} {RIGHT? {RIGHT> {RIGHT 3 {RIGHT
}{RIGHT} {RIGHT} {RIBHT? {RIGHT2 {RIGHT?

": FORN=1T020@: NEXTN
60 NEXTI
7@ PRINT"{CLR}"
8@ PRINT" {DOWN> {DOWN2";TAB(1@); "HEADER READ
ER L1
9@ PRINT" {DOWN}"§TAB(15) " {BLK}BY"
100 PRINT" (DOWN2}"; TAB(8); “{BLU>STEPHEN ELME
R 1985"
11@ PRINT"{DOWN2 {DOWN} {DOWN?} {PUR} INSERT TAP
E TO BE READ AND ":FORI=1TO300:NEXTI:OPEN 1
12@ D=PEEK (L) : SA=PEEK (L+1) +2546%PEEK (L+2) :EA
=PEEK (L+3) +256*PEEK (L+4)
130 FORI=L+STOL+20: N$=N$+CHR$ (PEEK (I)) :NEXT
1
14@ CLOSE1
145 IFN$=""THENN$="NO NAME FOUND"
15@ IFD=1ANDSA=2049THENA$="BASIC" : PUKES3IZ80
,12: POKES3281 , 12: GOTO200
160 POKES3280,1:POKES3281,1
170 A$="MACHINE CODE"
200 PRINT“{CLR>TYPE OF PROGRAM: “;A$
21@ PRINT" {DOWN3 {DOWN> {RED}FILE NAME: {BLK}
" Ng
215 GOSUB420@
22@ PRINT" {DOWN> {DOWN3 {RED?START ADDRESS: {B
LK} ";5A3; "{RED} HEX{BLK} ";0%
230 SA=EA:GOSUB420
240 PRINT" {DOWN3} {DOWN2 {RED}END ADDRESS :{B
LK} "3EA3;"{RED} HEX{BLK> ";Q%
250 PRINT" {DOWN2} {DOWN2 {DOWN} {DOWN3 {DOWN3> {DO
WN3 {DOWN3 {DOWN?} {DOWN? {DOWN3 PRESS ANY K
EY TO CONTINUE."
260 GETA$: IFA$=""THEN260
27@ POKES3280@,7:POKES3281,7:PRINT" {RED3 ": N$
="":G0TO70
400 Q$="":Q=8SA:FORI=1TD4
455 Q=0/16:0Q(I)=INT((D-INT(Q))*16)
460 NEXT:FORI=4TO1STEP-1
470 IFQERA(I) >9THENG$=Q$+CHR$ (BR (1) +55) : GOTO4
80
475 Q$=0$+RIGHTS$(STR$(AR(I)) ,LEN(STR$ (QR(I)
))—1)
480 NEXT:RETURN

& Commodore 64 @ Stephen Elmer

This short utility program
reads the headers of
slow-loading cassette tapes.
It can be very useful if you
cannot remember the name of
the type of program which you
have saved on to a tape.
Header Reader displays the
name of the program, its type,
and gives the addresses in
decimal and hexidecimal.

The program Egg Head,
printed in the last issue of
Your Computer, contained a
few errors. The following lines
need 1o be changed to allow
the program to work properly:
20 V=53248
30 POKEV+2131
60 FORN=12288T012350:
READQ:POKEN,Q:NEXT
70 FORM=12352T012414:
READW:POKEM,W.
NEXT
80 FORZ—12416TO12478:
READE:POKEZ E:NEXT
90 FORX=12480T0O12542:
READR:POKEX,R:NEXT
Also, the lines beneath 120,
140 and 160 should be
resnumbered 130, 150 and
170 respectively.

We called this magazine
Your Computer precisely
because we welcome your
views, programs, hints and
even your criticisms of
machines and software in
general.

Letters can be hand-
written but if you want to
submita program, a listing
would be of great
assistance to us. Please
indicate on what machine
the program runs and
enclose a loaded version
on cassette or disc.

We regret that
we are unbale to return any
submissions sent without
stamped addressed
envelopes.
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MICRO MARKET

FOR THE SINCLAIR QL:

JOSS £15 on mdy or 5%" flp, £17 on 3% flp
Forget syntax errors and mistyped names In file com-
mands! Just move a cursor and press SPACE. Cursor
keys or joystick allow access to up to 8 microdrives
and all the discs your interface will handle, with up to
150 files on each. Scroll & print directories, COPY,
DELETE or PRINT any file, select TV or Monitor mode
before LOADing/RUNning a program. Use keyboard only
to set date or label a medium. Easy to use with Psion
or other software. No silly icons to leam - JOSS will
tell you what it's doing! Mass copying/printing utilities
and programmer’s toolkit. Specify disc size, tracks and
interface (CST, Cumana, PCML, MicroPeripherals) or
microdrive only.

RefQL7 £11 on 2 mdvs or 1 3V2" flp, £9 on 514" flp
For use with ARCHIVE 2, contains 1300 useful OL
references and a search/print program. Find programs,
articles and reviews buned in the magazines on your
shell! Cheap updates of earlier editions.

Mdv Extension Cable (8") £5.50
Add ZX Microdrives to your QL
Joystick Adaptor £4.99

FOR THE QL, SPECTRUM (ALL),
BBC & ELECTRON:

WD Morse Tutor £4 cass, £6 mdy or 514™, £8 3157
Teach yourself to read Morse Code. From absolute
beginning to 18 words/minute. Feedback on screen or
printer. Random letters, numbers or mixed, 100 random
sentences, many helpful features include phonetic
speech via Currah Micro-Speech (Spectrum). Discs un-
suitable for BBC B+,
FORTHESINCLAIRSPECTRUNM (48/128K):
WorDfinder 2 £8 on cassette
16,000 word vocabulary, 3 to 10 letters fong.
WorDfinder 3

£10 on mdv or 5V disc, £12 on 32"
19,000 word vocabulary, 3 to 12 letters long. Solves
anagrams and missing-letter words. Very fast machine
code. Update WorDfinder 1 for £2.
gigggtrum Disc Versions are Opus, TR (Beta) and

We export hardware and third-party software. Ask

for lists.
Payment: In advance, in STERLING on British bank
branches, Intemational Giro, Postal Order or ACCESS/
MasterCard. Add £1 outside Europe for AIRMAIL.

WDSoftware (YC), Hilltop, St Mary,
Jersey, C.l. Tel: 0534 81392

e e e e e ——————
SAVE £££ SAVE £££ SAVE £££ SAVE £££

“NEW RIBBONS FOROLD”

Why pay £££€s for a new
fabric ribbon cassette when
we can re-ink your old one at

A THIRD OF THE PRICE?

Post cassette, stating printer
make and model and
enclosing one third of the
price of anew one (minimum
£1), to:

ALADDINK, (Dept. YC),
4 Hurkur Crescent,
Eyemouth, Berwickshire,
TD14 5AP

SAVE £££ SAVE £££ SAVE £££ SAVE £££

This program is of great use
to all budding adventure
programmers who use either
Basic or machine code. It
allows you to enter location
descriptions which are then

& Commodore 64 @ Grant Robson

descriptions, the computer
creates spaces automatically
after commas, semi-colons
and colons and also produces
capital letters after full stops.
To start a word with a capital

number.

When you have all the
locations you desire, simply
break out of the program and
type ‘NEW'. Then, to see a
location, type:

stored away from the Basic letter,use ‘PS’. Locationsare = POKE 254, [ LOCATION ]
program space, allowing you saved by pressing ‘F7' and SYS (49243 )

to create bigger and better  can be re-loaded using ‘F5'.  Up to 200 locations can be
adventures. ‘F8" allows you to see any entered.

When typing-in

location by entering its
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100
119
1390
139
140
158
150
170
120
150
g 1
<10
el
220
248
250
260
270
280
290
000
202
SR
J10
320
200
340
S50
360
379
-7
390
+00
410
420
420
4490
450
460
@47
420
490
495
497
S0
S10
S0
S30
sS40
550
TG0
O
S80
S0
599
r,\_!l_’
€10
L)
CI0
640
6510
GER
(g
T
&74
een
T3
J49
750
TEQ
e

AL L e e R R R R R R R R R R L L L
rom el aduent ure L]
rem hed utility he
rem S4B Jrant robzon e
e REERR Rt br bR e A bbbt
L=43152 1=0 1fPpeeki{421520"leZthenl 30

resddcifas-Lthenlsd

1=1+3 - Poketl. .9 t=t+l Fotoldd

1£ 103898 sthenbr int"error in data=check thwoush lines™ 'Print*730-95g0!" ' aend
ImaF 255 P OKEIH D8, 0P OKeDIonD . O
AL SO =Y Mg 2B oET I " o220 "
POMRSIZEL ., 6 1 POKSSIZE80, o PrANtChr 8 13 "™ 1
Prant "R ocst ian number Y0 Prant” @isnory for
Print"Menory for words lert 91599
Print Wou sre " F0ubdis0 bE=bi+" " rataf="Il"thenzow

b=]

1fFtomlandbd thenZs0

iFmidtcbd . . 10=" “therat=leftidht.t-1) béspmiddibl.t+1):t=1:F0s3ub360'Joto320
t=t+] QoboZEn

pobef ;O fef4l PoKelS4, 2 Print"ICEWou are M.,
POoKeTS0, 0 PoreTI1, 1 ' POKa2T2L, 1
FOFet , D Fokef +1 .8 PoKetr+2,0
PoKESS1, Q0 FOKEZD2, 132  PoreTS 1, 00 PO TREZ . 2080 P oreTE0, 251+ £ 255406
ForolIw

ifi=itthensfoy =% 1= 41 Aoaub3d0

PoKef .1 fa2F+]l FJotoZSn
fors=ltolent st pFoKessr=]
repre l return

1=0

i=14111fF10=itthendod
ifat=aslidtherreturn
Lo3ITH

LF b 2USr=abtneni =293  return
Ll C2SAmattheri =253 irebturn
1faf (253 =2 ftheni=253 i return
1F o292 imalthioni=252 1 return
ifa8<(251 )=abtheni=251 'return
1Fad (290 sattheni =230 'return
returm

end

bg=""

detifiirabn" "thendz?0
itad="W"thens 2
fFak="g"thenloBo
1fasclaf sl ZtherPrint 'return
1fas=""ther®rint return
ifasciasrmOthenc2o

c=0: i€ a¥=", "thenbisbhi+™ , "
1fag="_  "thenbisbhi+" | *
ifedu"="thentbiub s - =
il at="  "thenbi=bLi+" o
ifat=", "thenbi=LE+" ., " PoLOSOB

ifadns" @ thenbi=stt+" o " af="R A" F0LOEO0

it lenibire laon a¥ ) o2SSthervi S0

C¥=bE+2y

Praintas.

Gotodtg

s=len'bE ) if as0bhend o)

1P L iDL Shlwenins

b¥=leftd bl a-12 Print"ll II': '30tod430

afer19ht ECLE, 20 Bepaciadd i pFuchr FCF)>

ifad=", "oref="_ Toraf="=-"orad="  "orad=" "ora¥="q"then=g0o
Fotota0

Prant arrubt“lhach loacation

PoKe294, 3

RS(2UB = =" i ( 2FY " " aB(RF5)w", "
<Z]iprm) i raldaTO) o FeD1601

senlences lerb:";353240~F

(2Y2dS243 print L M umxt] 1 SotoZ20
2VACSAEC POKer, B Porert 1, Qi POKer+2.0

cascimids(a¥, s, 1) nextirsr+lenca¥) ‘PoKer,o

Fotonnd
otocni
Fotosid
FotocOn

“iaifamRorai2SSthenc?l
gVa4AZAR PrAnt i PrIint " iou are " 130to490

bié=loftd b¥, lenibEr=30 iprint "l I  Sotosdn

data 162 , 0 , 72 » 169 , 194 , 133 , 232 . 169, 3& , 133
datsa 291 160 ,.0 , 177 ., 2%1 ., 246 ', 9 . 230 ., 231 ., 208
daty 2 5 230 , 252 , T8 5,13 5, 192 , 104 ; 133, £33 » 72
data 32 , 228 , 253 , 144 , 238,104,230,251.,208.2

Jaty 230 ., 2%2 . 168 , B L, \TT , 2% 40 , 3 . 200 , 2908




PROGRAM LISTINGS

!E -. | . =

-

L

=
-J 760 data 249 , 1%2 , T2 . S6 , 32 , 240 , 255 , 104 ., 133 . 253
THO data 1852 , 24 , 191 , 293 , 201 ., 368 , 144 . S . 169 , 13
800 data 32 , 210 , 255, 160 , B , 177 , 251 , 248, 6 ., a2
= 2 €10 data 232 . 192 . 200 , 208 , 246,169,32,32,210,255
820 data 96 . 162 , @ ., 169 , 201 . 133 , 159 , 169 , 144 , 133
830 data 198 , 160 . 0 . 177 . 1%8 , 240 , 8 , 230 ., 1%8 , 208
' B840 data 2 , 230 , 1%9 , 208 , 244 , 232 , 228 , 234 ., 14% . 243
€50 data 230 , 158 , 208 , 2 , 230 ., 159 , 160 , © , 177 , 158
860 data 240 , 99 , 201 , 2955 , 248 , 37 , 201 , 2%4 , 240 ., 33
! 870 data 201 . 253 . 240 , 29 , 201 . 252 . 240 , 80 , 201 . 251
880 data 248 . 21 ., 201 ., 254 , 249 , 17 . 234 . 234 . 234 . 234
£90 data 234 . 32 . 0, 192 , 2320 ., 150 , 208 , 2 . 230 , 159
960 data V6 . 126 , 192 , 72 , 169 . 157 , 32 , 2186 , 255 , 104
i 910 data 201 , 255 ., 240 , 1S , 201 , 2%4 , 240 , 35 , 201 . 251
920 data 240 ., 1S ., 201 . 2%Q , 240 , 19 . 7?6 , 164 , 192 . 169
920 data 44 , 32 ., 210 . 255 . 76 , 164 , 192 , 169 . S8 , 32
940 data 210 , 2%% ., 76 ., 154 , 192 . 169 . B9 , 32 , 210 . 255
QU0 data 76 , 164 , 192 , 1689 , 46 , 32 ., 210 , 295 . 76 . 247
960 data 192 , 96 , 165 , 2 , 240 , 7 , 24 , 105 , 128 , 162
970 data O , 134 , 2 , 32 , 210 , 238 , 9% , 169 . 1 , 133
980 data 2 ., 76 ., 164 . 192,-1

1009 PoKeTED,0 ' PoKe7TE]l, 1 POKeTE2, 1 1aYaET5466
1091 PoKe780,0:'3Y265493

1002 tL=45700 med

1004 K=peeK(t) ' ifK=0therm=m+l t=t+l:Qotoldld
1006 asCmdmagtimd+chrE(K)

1008 tst+]l Sotolbes

1010 ifreekdt)aformd2SSthen2000

1920 as(md="":190to1004

2000 re=t:item

2002 2=S1E00 m=Q

2004 KepooK(3) ifK=Othenmum+]  sms+]  9oto3000
2088 aws+1)90to2004

LfPreok (2> OO0LhenZ00s

3002 fws i x=m'J0to220

can be placed at the start of
a Basic program and only
lines 80 to 97 need to be
saved separately and merged
into the program which is to
be menu-driven.

In the printed version, the
lines from 1100 onwards

& Spectrum @ Alan Crowe @

Menu routines can be rather
tedious to organise, with each
item usually requiring a PRINT
statement to put it on the
screen. This short program
overcomes this problem. It

illustrate how the routine can
be used. Up to 10 items can
be displayed on a particular
menu; more items should be
split into sub menus.
Alterations are carried-out by
adding or deleting the two
DATA variables for each item.

1 REM Main Menu ltems
2 DATA "Cartridge Catalog”,200
3 DATA "Subfenu 17,10

4 DATA "Subhenu 2" ,20

8 DATA "Save ““run”"”,K93933
DATA "CROWE™,P1

10 RER SubManu 1 Items
11 DATA "Routine 17,1100
12 DATA "Routina 2",1200
13 DATA "Routine 3",1300

13 DATA "CROWE”,PI

20 REM SubManu 2 Items
' 2l DATA "SubMenu 17,10

w

22 DATA "LOAD ""Prog 1""",2100
23 DATA "LOAD ""Prog 2""",2200
29 DATA "CROWE",PI

30 RER Subftenu 3 Items
33 DATA "CROWE™,PI
B0 LET HS="NMAIN MENU": LET LN=1

Bl REM PRINT OUT MENU

82 RESTORE LN: LET NI=O: CLS

83 PRINT AT 2,16-LEN KS$/2; BRIGHT 1;HS; BRIGHT O
8% READ IS: READ 1: IF I=-PI THEN GO TD B9

B85S LET NI-NI+1

S0 REM CHOOSE ITEM IN MENU

81 PAUSE O: LET M=CODE INKEYS

92 IF LN<>1 AND M=13 THEN GO TO B8O
93 IF nM<48 OR M>47+NI THEN GO TO 91
94 RESTORE LN

95 FOR N=1 TO NM-47: READ HS: READ LN:
96 IF LN<BO THEN GO TO B1

97 GO0 TO LN

200 CAT 1: PRINT FLASH 1;"Hit a key";

NEXT N

HENU": PAUSE O0: GO TO 1
1200 CLS :

BEPRINID AL NI T e iliie s o ninsine ateiniain “;AT NI+4 6;IS;AT NI+4,26;CHRS (47+NI)
87 GO TO B4

B89 IF LN<>1 THEN PRINT AT NI+S5,56;"MAIN MENU........ "; INVERSE 1;"ENTER";
INVERSE O

FLASH O: PAUSE O: GO TO 1
1100 CLS : PRINT "A Basic Routine would start here”; ""Hit a key to get back to

PRINT "A Basic Routine would stact here”; '"Hit a key to get back to

B

For details of this new section
for advertisers please call
lan Faux
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MICRO COMPUTER SUPPORT

COMPLETE RANGE

from

SHAPWICK “BLAISE Itd.

FULLY ADJUSTABLE COMPUTER
and PRINTER STANDS from UNDER £100
LIGHTING AND COPYHOLDERS

DISC BOXES !
Unit 46B, St. Michaels Trading Estate,
Bridport, Dorset DT6 3RR
Telephone: Bridport (0308) 23946

m

S. P. ELECTRONICS

\

Arsirae 6128 Groon £299.00 Cologr £399.00
Amsirad B2% £458.00
CPA 80 Pamer linc. cable) £1%9.00
Disc Opeeating Syskem BBC £96.00
Full Cumana range from £89.00
ACORN 1770 DFS £49.95
53 WHO RTTY PROGRAM (TAPE) £7.50
63 WHD RTTY PROGAMM (FPROM VERSION) £20.00
Cacuil boargfor RTTY oecocer Mic 3 [ing. sistnehont) £7.00
CANNON Dot Mavix 160cps NLO £299.00
Joyslicks (pai) Wil centenng + dnaogue from £17.95
Primcs Cadie (Condsonics) £12.90
Soeeuh Smitesiy £55.00
Dot ctor £33.00
WORDWASE Word Prove e £39.00
Cumana COS00S 40780 psu. £250.00

FULL REPAR SERVICE AVARAELT
Wit seketon of sotware. books gt phs o
SAE for fl! bt AN avivldie Ml Ovckr
Al prices Japly whde slocks Ll . canmage pdiy

48 Linby Road, Hucknall, Notts.

NG15 7TS
=R EN

Il;

=Em  Tel: 0602 640377
COMPUTER REPAIRS

All prices include VAT
ALL MACHINES DESPATCHED

WITHIN 72 HOURS OF RECEIPT

For example:

Spectrum Plus ........ Tl B e o 2 £17.00
16-48 RAM Upgrade ............ccooeomnivinnsioninas £25.00
By e A S i o £12.50
BRI e Y e e B DU
ZX Microdrive ......... 2 . S .. £16.50
BEBC B (ot DES) it e /E26.00

(All prices include: parts, VAT, labour, return postage in-
sured, and full warranty)

For a fast and reliable service send machine, brief descrip-
tion of fault and cheque or PO for relevant amount to the
experts:

CAPITAL COMPUTER SERVICES
Dept P

Unit K2, Cardiff Workshops

Lewis Road, East Moors
Cardiff CF1 5EG
Tel: Cardiff (0222) 461801
We also service Acom, Dragon, Commodore. Lynx and Oric systems.

Please 1wsophone for a quate.
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YOUR PERSONAL
CENTRONICS PRINTER

@DRAFT MATRIX
PRINT

® NEAR LETTER
QUALITY

@SUBSCRIPT

@® OPTIONAL TRACTOR

@® CONDENSE EMPHASIZE
® 96 CHAR +48 EURO +16 MATHS
[t R (]

4

TEL: (0533) 313531 3 15\ b b

COMPUTER REPAIRS

ALL MACHINES DESPATCHED

WITHIN 72 HOURS OF RECEIPT
For example:
OPECITUIY PHES i svonssisrsrmpeosiosmmmstmssnssss £17.00
16-48 RAM Upgrade ............cc...c.... oo £25.00
0 R OO A e s £12.50
T N R R S R R O £18.00
R NHCTOUTIVG . .o s Ladsiamiaaresth s i saarees £16.50
BB B 0L DIE.S.) o eiiaateetoricyadsrerimaecsond £25.00

(All prices include: parts, VAT, labour, return postage in-
sured, and full warranty)

For a fast and reliable service send machine, brief descrip-
tion of fault and cheque or PO for relevant amount to the
experts:

« CAPITAL COMPUTER SERVICES
P

Dept
Unit K2, Cardiff Workshops
Lewis Road, East Moors
Cardit! CF1 5E6
Tel: Cardiff (0222) 461801

We aiso service Acom, Dragon, Commodore, Lynx and Onc systems

Pleasz teleghone for 3 quote

SCREENMASTER = 3 1amily of advanced graphets programs that give tull

acoess 10 the code, $0 you can adapt them fof your own specal needs. Use

them ndeadually of 10gether jog on disc)
SM1 - Powertul characier generalor. Create smgle character Create
singho character blocks, 2x2 character Blocks eites) ang Bxd
Dlocks ipactals) Nowel scrollng window desxgn pnid. Canoos ammate
spiites. Pamt coloured pictels. Pick up blocks from 2 screen file
SM2 - Creatve art & drawing. Rubber-tanded fne, circle, cllipse.
polygen & acr deawieg. Froehand drasw & erase. User defned brushes
& I patterns. Mult-Size ext. Chanacier, sprae & pictel handing
Aller, move. Copy & paint areas of saeen Kill moorrect commands
SM3 - Advancod grapucs compder. Store pictures e highly
compressed form. Run-tene rostines 10 teponstruct prctuses can be
Incipded e user programs. Lot & redraw at aoy tme (we find this
Increditly uselull Rebibes-banded drawing & in SM2 Create macto

COMMENas.
Spoctruemn (48K & Pla) tagoe £4 50 cach. SPECIAL OFFER 2 tor £7 95 3
for £9.95

DOCUMENTATION PACKAGES - detaled mfo ncudog expanded
commented listing. £1.95 per program

CAR CURE - EXPERT SOFTWWRE 10 help Oapnoss faufts on your ¢
Covers 300 symploms & S00 ity
Spectrum (48X — +) and Amstrad CPCA64 tape £39 95 BBC asc 1195
w:m 4GAG6A/0128 dag 513 85

Please send SA F. fov infoematon pack
— At £ N foe i) oulsadp Furppe

T SIMTRON

PROGRAMS TO HELP YOU
4 CLARENCE DRIVE, EAST GRINSTEAD WEST SUSSEX RH19 4RZ
Tel: 0342 28188

[ooiiim i

ENU": PAUSE O: GO 10 1

1300 CLS : PRINT "A Basic Routine would start here”; '"Hit s key to get back to I
ENU": PAUSE O: GO TO 1

2100 CLS : PRINT "Routine to LOAD another program starts here”'"Hit a key to go
to MAIN MENU": PAUSE O: GO TO 1

2200 CLS : PRINT "Routine to LOAD another program stacts here”'"Hit a key to go
to MAIN MENU": PAUSE O0: G0 TO 1

9988 STIOP

98928 ERASE "H";1;”run”: SAUE *"M";1;"run” LINE 1: CAT 1: PRINT FLASH 1;"Hit = k
ey”; FLASH O: PAUSE O: GO TO 1

= AR
o ﬁ
.= i e

& Amstrad @ Paul Park on the screen and you then  you have finished, the data
have the option either to items for the character are

This short program allowsthe  deposit a block or leave a displayed.

user to create graphics space as you move round and

characters. Agridis displayed  build your character. When

1@ GOSUR 639
20 GOSUB 51@
39 DIM A(20)
4@ MODE @
5@ LOCATE 1,1:PRINT"GRAPHICS DESIGNER BY “;
:PEN 3:PRINT"

PAUL PARK"
67 PEN 1
7% FOR T=8 TO 15:FOR X=6 TO 13:LOCATE X,T:P
RINT" . " :NEXT: NEXT
8¢ LOCATE 6,7:PRINT NIi%
92 LOCATE 7,7:PEN 2:PRINT N2%
95 PEN 1
120 LOCATE 1,2Z:PRINT"[X]-ERASE MISTAKE"
11@ PRINT"[C] LEAVE SPACE"
120 PRINT" [SPACE]-LAY BLOCK®
13@ PEN 1
14@ SYMBOL AFTER 33
150 SYMBOL 42,255,255,255,255,255,2585,255,2
55
162 ON ERROR GOTO 379

17@ GOSUB 420

180 FOR T=8 TO 15
192 FOR ¥X=6 TO 13
209 LOCATE X,.T
219 IF COPYCHR$ (#@)="%" THEN 270
220 NEXT X
239 LOCATE 15,T:PRINT V
240 A(T)=V
250 V=@
260 NEXT T
270 IF X=6 THEN V=V+128
280 IF X=7 THEN V=V+64
299 1F X=8 THEN V=V+32
3@ IF X=9 THEN V=V+16
31@ IF X=10 THEN V=V+8
320 IF X=11 THEN V=V+4
33@ IF X=12 THEN V=V+2
242 IF X=13 'THEN V=V+1
350 GOTO 2zZ@
363 LOCATE 1.15%
37¢ REM
382 SYMBOL 35,A(8),A(9),A(1@),A(11),A(12),4
(13),A(14),A(15)
390 LOCATE 1,17:PEN 2:PRINT"CHARACTER CREAT
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DUST COVERS

AMSTRAD PCW 8256 £11.95

Light grey 3 plece sel, monitor and printer piped in green,
name on keyboard,

AMSTRAD CPC 6128/464/664 £6.95

PROGRAM LISTINGS

Matching prooled nylon, treated with anti-static inhibaor

ED:"; :PEN 1:PRINT CHR$(35) e

395 LOCATE 1,25:PRINT"[S]-RESTART" mmm""-“'w» e
40@ R$=INKEY$:IF R$="" THEN 40¢ T per T ———Tr
410 IF R$="S" THEN SYMBOL AFTER 232:RUN ELS grey nylan. Piped in fod with name on keyboad

E 409 BBC MASTER £5.95

420 X-6:Y-8
430 LOCATE X,Y:PRINT"x" Matching covers for Printers
44@ R$=INKEYS$:IF R$="" THEN 442 o Eran F 80, FoC o5, LB, Manrisrmases MI-60,
45@ IF R$=" " THEN LOCATE X,Y:PRINT"*":X=X+ St (P80, Cra-l T (DRI TeuemiIn . &
1: IF X=14 THEN X=6:Y=Y+1 S cor A RS S AR Dent YO
46@ IF Y=16 THEN RETURN BBD COMPUTER DUST COVERS
479 IF R$="C" THEN X=X+1:IF X=14 THEN LOCAT memgz:gnlsﬁsmcmﬁfnm

E 13,Y:PRINT".":X=6:Y=Y+1 ELSE LOCATE X-1,Y BN e ——
:PRINT" . " :GOTO 499 :

480 IF R$="X" THEN X=X-1:IF X=5 THEN X=13:¥

=Y-1:LOCATE 13,Y+1:PRINT".":LOCATE 6,Y+1:PR

INT".":LOCATE X,Y:PRINT"+" ELSE LOCATE ¥+1,

Y:PRINT" .":LOCATE X,Y:PRINT"+"

499 LOCATE X,Y:PRINT"+" COMPUTER

53% GOTO 440 ‘}gg ,

51@ SYMBOL AFTER 35

520 SYMBOL 36,183,149,149,183,165,165,163,0 wfmm,}valteﬁ
530 SYMBOL 37,117,69,69,119,81,81,113,9 Lﬁ;."ﬁ?ﬁ%:&ﬁ‘:ﬁﬁﬁmﬁ:ﬁ%ﬁﬂ
54 SYMBOL 38,119,17,17,119,20,2¢,119,0 R s SR
550 SYMBOL 39,92,80,8%,92,84,84,92,0 o machine ‘

560 SYMBOL 4@: 56:4@;4gs 56:4@; 49,56 ,9 For information Telephone - 021 622 4415
57@ SYMBOL 41 )4®)4®:4ﬁ4! 56: 8: 8: 8,@ or simply sond your computer together with the coupon below
58@ SYHBC)L 42 » 56 3 8 ] 8 ] 56 3 32; 32 ) 56 :® Thomas Walker & Son Ltd, 37-41 BISSELL STREET
59@ SYMBOL 43,16,16,16,16,16,16,16,9 EBDIUHEM e =

602 N1$="& & ( * PAEASE FECK

61@ NZ&}:..% > ) 3 [ ]Choque Enclosed | [FreeQuote | | Access Card
620 RETURN e

649 PRINT" GRAPHICS DESIGNER" e s
657 pRlNT Recoss Ne: [ 11O CIECHEICICIC]
66@ pRINT'"[‘HlS PROGRAN IS FOR THE pRC)GRAMMh v Y B SRS e s R
R WHO DOES NOT WANT TO WASTE MUCH TIME WHE

N PLANNING CHARACTERS 50 THIS PROGRAM
ENABLES YOU TO DESIGN A CHARACTER.IF YOUMA
KE A MISTAKE THEN IT 1S POSSIBLE TOQ ERASE

THAT MISTAKE WITHOUT RE-STARTING."
665 PRINT"AFTER YOU HAVE FINISHED YOUR CHAR m

ACTER THEN HOLD DOWN [C]." e s e e R R
680 PRINT"THE KEYS YOU USE ARE..... - 3 rogan e gowd oy s 4t g el L ey ) il
6 9 (,) P R I I\IT g\’r .Tah«;hzﬂxlu-n'z-.:d -raus-v-;: ;mﬂ:::;l:l;.ﬁ:g‘:x‘:t-n bk rd:ntacc
70%» PRINT"LAY DOWN A BLOCK........ [SPACE]" F L o2 e 3 e s SR B
71 PRINT e o owler s BT B
72@ PRINT"ERASE PREVIOUS BLOCK....X" A 2 oo 1 you R i
73% PRINT i R TE O SICTROMALLLNNC R RETROS:
74@ PRINT"LEAVE A SPACE. . ......... o T o s e Mo ot Ve s o 1 1 it
7 5@ ['l R I NT :;Srcﬁ\ ﬂa’ﬂg;mﬁt‘&:;‘;? chometc ‘owech v Curmah Mar-Syeech
760 FRINT"AFTER YOU HAVE FINISHED THE CHARA e, JOR TR SINCLAR SPECTRO bR
CTER THE DATA WILL BE PRINTED OUT.YOU CAN Wi 20 M et 13
THEN PRESS [S] TO DESIGN A NEW CHARACTER" o, oy et v U Do TG
‘7 7@ pE:N 3 We exguant hirdadre 0d Mird-pay sobaae AKX U
80% RETURN el et
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subscribe to Your GComputer

While the scenes at your local newsagent are
unlikely to be so frantic as those depicted in our
cartoon, it is a fact that copies of the latest issue
¢ of Your Computer disappear fast from the shelves.
If you cannot go 1o the shops on our publication
date, you could miss the mixture of news and
practical features which make Your Computer one
of the most popular home computer magazines.
The only way to avoid possible disappointment
is to take a subscription to the magazine. In that
way a copy will drop on to your doormat cach and
every month. Copies are sent direct by our printer

so by subscribing you should receive the magazine
even before it reaches newsagents.

A subscription also makes an ideal present for
a friend or relative. If you know someone who
takes computing seriously, why not make them a
present of a subscription?

To subscribe to Your Computer, complete the
form and send it, together with cheque or postal
order for £14, to the address shown. Do not delay.
Send your order now and relax in the knowledge
that you will never again miss a copy of Your
Computer.

Your Computer

(Subscriptions) Address

Oakfield House,
Perrymount Road,

Haywards Heath,
RH16 3DH

Postcode I

I
l
|
I
e e e e
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A VIDEO DIGITISER .
PLUS 24 RUNNERS-UP PRIZES OF

e e

== — WL_ L W <WSIW COMPETITION

PRESENTED IN CONJUNCTION WITH NEXUS

Nexus, the game, makes novel use of digitised
images which enable players to recognise the
various characters featured in the game. Now Your
Computer, in conjunction with Nexus. the
company, is offering a video digitiser as first prize
in this month’s free-to-enter competition. The
video box will allow video images to be captured
and manipulated by computer, perhaps as part of
a game as in Nexus.

In addition, 24 runners-up prizes of copies of
the game — in Spectrum, Amstrad or Commodore
64 format — are on offer.

HOW TO ENTER

Nexus is set inside the HQ of an evil drugs ring.
The player takes the part of an investigative
Jjournalist. His objective is to survive long enough
to gather the elements of a scoop story which
will expose the drugs barons.

During the mission our intrepid hero stumbles
on the computer printout shown. It contains a
jumble of letters which the journalist believes
has useful clues which will aid him in his
mission. Your mission, should you decide to
accept it, is to locate and circle the words which
make up a sentence relevant to the game. Good
luck. :

|

This is where you will find your hidden words. You
can move forward, backwards, horizontally,
vertically or diagonally, as long as it is in a straight
line and all the letters are in adjoining boxes.

The hidden sentence is: “Transmit story from

transmission room.”

2

COMPETITION RULES

* The three first prizes and 25 runners-up prizes will be awarded to the people
who send an all-correct entry with, in the opinion of the judges, the most
appropriate tie-break sentence before the closing dute of the competition.

* The names of the winners will be announced in the August issue of Your
Computer,

* Allentries must arrive at the Your Computer offices by the last working day
of June, 1986.

* Each person may enter the competition only once.

* Entries to the competition cannot be acknowledged.

* No employees of Focus Investments nor their agents or close relatives may
enter the compelition.

* The decision of the Editor in all respects of the competition will be final.

* No correspondence with regard to any aspect of the competition will be entered
into.

* Focus Investments assumes no responsibility or liability for any complaints
arising from this competition.

Do not forget to enclose coupon, o@"photocopy of it,
when you send your entry, marked Nexus Competition,
to the Your Computer editorial offices at

79-80 Petty France, London SWI1H 9ED

e e e e e

JIVIA|IL[S|T|O|C|TM|E|VI]AIK
| |F|IB|E|M|L|Q|DJA|P|W|L|H]|I
NIY|R|Y]|A|C|O|T|X|BIK|E|T|R
ClY|Z|O|X|E|F|R|W|B|R|JW|Z
| |O|ID|E|M]Y|F|A|P|D|UJA|H|V
J|Q|Z|J|CIK|X|NJU|H|D|G|F| |
FIR|O[M|K|V|B|S|V|R|H|S|H|G
CIX|O|K|C|UIDM|Z|S|T|O|R]Y
NIO|T|W|F|G|L|! IM|O|N|V|H|U
RIP[EM|T|F|B|S|J|T|O|P|G|L
FIN[S|T|RIAIN|ISIM|1|T|I|R|A
BIQ|P|K|Q|M|F ]I M|J|R|UIM|E
X|ILIY[OIN|C|V|O|S|NJA|T |W|R
Q[A|O|LIK|Z|SINID|T|G|S|G|J
NEXUS COMPETITION

Name
Address i

s&ﬁmmmo{mamm:uppﬂus,phasamm
which version of the game you would require




Write your own

adventures

Listing 1.
10REM Adventure Shell No 2

251DIM OBJ$(5).0BJ(5).0BJDES$(5)

252FOR N=1 TO 5
253READ OBJ$(N),.OBJ(N).OBJDES$(N)
254NEXT

255F2%=5: L¥=0

285F2%=F2%-1: IF F2%<0 AND LX%=0 THEN PRINT"It is too dark to
see":GOTO 300

2Q9UF1X=0

295PRINT"You can see
OBJDES(N):"™ "::Fi1X=1

296NEXT

2971F F1%=0 PRINT"nothing else"

"::FOR N=1 TO 5:IF OBJ(N)=LOC THEN PRINT

330GOTO 285

370A=0: AS=AS+" "
375S=INSTR(AS$." "):08=MIDS$(AS,.S+1,.LEN(A$)-(S+1)):AS=LEFTS
(A$.S-1)

4351F A>18 THEN GOSUB 1000: RETURN
440GOSUB800: RETURN

570DATA ON,OFF

740DATA BOTTLE,1,a mystericus green bottle

750DATA LAMP.1.an old rusty lamp

760DATA DOG.3.a small corgie

770DATA MAP,5,an ancient map

780DATA TREASURE,6,a mountain of valuable treasures
790:

800REM Verb Sorter

8050=0

810FOR N=1 TO 5

820IF O0%$=0BJ$(N) THEN O=N

830NEXT

840IF O=0 THEN PRINT"Sorry, I don't understand': RETURN
8501F A=13 GOSUB QO0:RETURN:REM Take

860IF A=17 GOSUB 930: RETURN:REM Drop

870PRINT"You can't do that yet":RETURN

900IF OBJ(O)=LOC THEN OBJ(O)=(0): PRINT"You take the
":0BJS$(0O): RETURN

Q10PRINT"I don't csee a ":0BJ$(0):" here.":RETURN

9301F OBJ(O)=0 THEN OBJ(O)=LOC: PRINT"You drop the
":0BJS$(0O):RETURN

QUOPRINT"You don't have a ";0BJ$(0): RETURN

10001IF OBJ(2) <>0 THEN PRINT"You can't do that": RETURN
1010IF A=19 THEN PRINT"The lamp ie on":L%=1

10201IF A=20 THEN PRINT"The lamp is off":L¥%=0
1030RETURN

somewhat limited pro-

gram accompanied the

first in the series of arti-

cles outlining the basic
principles and structure of an
adventure game.

If you do not wish to type-in
the program listings for this
month they will be available in
the Download Section of
NBBS Clyde on (41 880 7863
(300 baud). When you are log-
ging on, please include “YC”
in your City i.c., “LONDON
YC” so that the SYSOP will
know who you are.

We will add some useful
verbs to the command analyser
and add a few objccts.

Objects: The program has to
know where each object starts,
where it is at present, if it is
visible and if it is carried. Also
a description of cach object is
preferable. Compare “You
have a bottle” to “You have a
dark green bottle, half-filled
with a mysterious glowing
orange liquid.” It is obvious
which description gives feeling
and atmosphere, the things
which make a good adventure
game.

Command analyser

The other problem we have
to solve is that at the moment
our command analyser under-
stands only one-word input. To
separate the input sentence we
need first to find the space
between the two words and
then to scparate the input
string into two pieces. Unfortu-
nately different computers all
use different methods for
handling strings.

Light: No good adventure
would be complete without a
rusty lamp or a candle. Dark-
ness helps the mood and is yet
another problem with which
the adventurer can struggle.

Load the previous program
and add, or change, the lines
in listing one for your computer
to the first program. Line 375

76
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will cause a few problems for
somc computers. If your com-
puter docs not understand this
line = BBC and Amstrad read-
ers will have no difficulty - call
the Adventure Helpline. If any
reader could tell me how it was
done on his machine, a tele-
phone call to me would be
appreciated. :

As the programs become
more complicated so. too. will
the problem of maintaining
compatibility with a wide range
of micros. | shall include pro-
gram notes from now so that if
there are any difficulties. or
vou wish to add new features.
changing them for your com-
puter will be made a little more
simple.

Waving the flag

You may have noticed the
word ‘flag” and think that a flag
is something which flies on the
mast of a ship but these arc a
little different. Your computer

uses flags all the time. Is the
printer on? What mode are we
in? and so on. Those | am using
are the program’s wayv of keep-
ing track of what is happening.
You could also refer to them
as status registers. Their uses
are:

L% will be 0 if the lamp is
off and 1 if the lamp is on.

This is a flag in its simplest
form.

F1% is the same type. set to
() at the start, but becomes 1 if
there is an object at your cur-
rent location.

F2% is a little more compli-
cated. It starts with a value of
S5 and at line 285 it is
decremented by | cach time.

Line 285 could be translated
to read IF it is dark (F2%<()
AND the lamp is off (L% =0)
THENPRINT "Itistoo0...”

Professional look

In the next article I will be
showing how to develop a
routin¢ to print text without
splitting words. which will have
its uses in many other Kinds of
programs you mayv choose to
write, as well as giving your ad-
venture game a much more
professional look.

We will also add some more
verbs and introduce a few
problems for the player to cope
with and give them a purposc
for starting on their quest.

How listing | works.

Linc 10 is a simple change
Line 330 is a simple change

Lines 251 to 254 set up the object arravs

Lines 294 1o 297 handle the printing of visible objects
Line 375 splits the Input String into two picces

Lines 740 to 780, the object data statements

Lincs 800 to 870 check the VERB/NOUN statements
Lines 900 to 940 handle TAKE and DROP

Line 255 adds a “flag’ for daylight and a *flag’ for the lamp
Linc 285 checks the ‘Mlags’ 1o see il you can see

Line 294 adds a *flag’ for objects

Lines 1000 to 1030 handle the light/lamp

ADVENTURE HELPLINE

The Helpline is at present
running only on Sundays from
2 p.m. to midnight on 041 770
9599. Do not despair if the
number is always engaged. |
am answering the problems as
fast as I can and 1 will extend
the hours again as soon as cir-

The Graphics  Adventure
Creator from Incentive is now
available  for the BBC,
Spectrum  and  Commodore
and looks the most promising
Adventure. writer vet.

These were the most-asked
questions on the Helpline last

For assistance.

a large forest.

TTAKE LAMP
You take the LAMP

a large forest.

What now?
2UP
You go UP

a castle.

You can sce nothing else.
What now?

INORTH

You go NORTH

of a castle.

You can see nothing clse.
What now?

2QUIT

>

You are in a clearing in the middle of
You can see a mysterious green bottle and
an old rusty lamp What now?

You are in a clearing in the middle of

You can see a mysteries green bottle.

You are on top of a small hill south of

You are standing at the imposing gates

cumstances permit,

BORED OF THE RINGS

CASTLE BLACKSTAR
CLASSIC ADVENTURE
CIRCUS

ESCAPE FROM PULSAR7
ENCHANTER

EUREKA

EYE OF BAIN
FUNHOUSE
THE HELM
HITCHHIKERS

MORDEN'S QUEST

QUEST

RORIN OF SHERWOOD
SPIDERMAN

SUBSUNK

TEMPLE OF VRAN

WORM IN PARADISE

month.

The pepper can be found at the
top of the mountain.

Toget the rope. sav HOG.

To raisc the porteullis. turn the
wheelin the equipment room.
The sticks are dynamite.

Digin the field with the shovel.
Examine the couch carcfully.
Forthe sacrifice look for the
OZMOO spellin the gallery.
Stuck in the cursher? Wait until
the third move then USE PUMP
E.E.U.W.JUMP.

Drop the post before examining
the altar.

Music will help someone sleep.
The key is to sieve the flour.
The vending machine can be
adjusted to give real tea.
Tofind the King of the jungle.
examine the map. Keep the
octopus in the dark.
Underwater. take the pearlon
the return journey if vou are
running out of air. Create a
smoke screen 1o win in combat,
The NIC knight Kneeds(?) pink
shubbery

Hang around the bushes 1o find
anaccompiice,

You will need a hand to defeat
Electro.

To getthe key. jump on the
matlress.

You can swing across the
quicksand.

Trysaying ON in the home
locations.

If you are confused, call Helpline.
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CLASSIFIED

Contact:

O1-
222 9090

Paul Monaf

COPY DATES: AUGUST ISSUE: July 1st; SEPTEMBER ISSUE:

July 31st

Lineage: 60p per word

(Min 20 words)

Box No: £7.00 extra

Lineage advertisements are
prepayable and the order form

be completed and returned
with remittance.

published in this section should

Display — rates per scc (Min. 2scc)
One insertion ............

Three insertions
Six insertions .....

Twelve insSertions ...
Display advertisers should
preferably reserve space by phone.

COMPUTER BROKEN

Have it repaired and working again in no time. All machines repaired and
gquaranteed by our fully skilled staff,

Sinclair repairs at fixed prices e.g.
| SPECTRUM/PLUS
| Other makes

BBC/ELECTRON, COMMODORES, AMSTRADS

£17.00
and

| DRAGONS.
All at very compaetlitive prices.
S0 send or bring your computer for free no obligation estimate.

MICRO:MEND

The Old School, Main Street, FARCET, Peterborough PE7 3DB.
Telephone: (0733) 241718

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES

Yes LERM, famous for our SPECTRUM programs., now

has vital utilities for AMSTRAD owners. We aiso offer

on ALL our products:

w A FULL MONEY BACK GUARANTEE

+ FULL MANUALS

w AN UPDATE SERVICE o get the latest varcion at a
reduced pnce

* * SPECTRUM » *

TUB - ALL SPECTRUM DWNERS NEED this specialist

tape utility,

Send SAE for FULL DETAILS of this AMAZING program

for Tape tack-op and driva transior

« Simple operaton. Manages the seemngly smpos
s0le inCluding fast/chicky/none standard tone lead
oS el

& Manages 100% accurately MOST 46X plus pro
LPI:TIT'.

* Includes TONE and Baud made (speed) meamurer

w Clicky/Jerky leaders can be coaverted COM-
PLETELY 1o normeal

* Handles Headeness pants #le, &ic
TUB ON TAPE £6.99 (or £7.99 on m/drive

cartridge)

TAPE 1o DRIVE transfer for SPECTRUM
OWNE

RS
Transier Pack 2 - A sophisticaled packags of programs
INCLUD®NG TUB, omer ueiities, aliows drive transier
of many progiEms
* includes header reader,
moes
w Exira utilies (REM ki, VAL creator, RUN program
for midrive owners)
#* 5 information Shpols gving 0atals On arve transter
40 populan programs
* Managoes virtually all jorky/chicky lnaders to crive
w Full manid, sample trantfers, technical inform-

byles chopper. byles

ation
GIVE NAME of your drive system (eg midrive, Wata
Opus)
ONLY £11.99 (£12.99 on m/drive carntridge)

Information sheets - up 10 no. 12 available -
£1 each includes MANY top 20 hits!

MICROTRANS - 2 programs ‘or m/ceve oaners. FAST
and EASY DRNE o DRIVE and TAPE 1o DRIVE (Goes
NOT convert programs!) Plus multipie orase program
finc true CAT, printer outpul) efc, elc

ONLY £4.99 on tape, £5.99 on cartridge - AMAZING!

78 YOUR COMPUTER, JULY 1986

* * AMSTRAD * *

TAPESPEED TWO (TS2) - ESSENTIAL FOR ALL

AMSTRAD OWNERS

Comvert your clow loading coftware from 1000 %o a

max of 3600 bawd Stop and study programs

-

AVAZING - now manages MOST of the clicky lead
ers - some will now run on the GE4/6128 for 13t
lime!

* Fully agtomatic R ioads in contnuaisy up ta 44K
* Sxee 3t ranpe of 9 speeds

Permanent gsplay of HEADER plus STATUS inferm
asn

* Motor onvoff. Insert PAUSE. Remnoves protection

= Handles HEADERLESS fex

and PULSEDVCIcky
leaders

Handies AMSTRAD programs with Spectruen load-
er5. Spood (Baud rate) detector

VERY SIMPLE TO USE - FULL MANUAL

PRICE ONLY £6.99 - state 464, 664, or 6128

DISC MANAGER ONE. ~ for ANY AMSTRAD
Essental to help you manage your AMSTRAD onve.

No rsk -

-

= 2 Dist edilors -

try it and See how useful & can be

Does a CAT which can thea be usad 10 do repeat
ERASURES wery easily, Gives disc type. Memory
free/usad

edit or study sectors of a 8sc.

= Racover FRASED files
* Samplo and fast whole doc or sector BACKUP

CIpagt

 Send oulputs 1o panter (CAT, sector cantents, elc)

Ursacurad for aasy adiption/drive transfer

# Meny criven -~ FULL manual

PRICE only £5.99 - amazing!

THE PRICES QUOTED ARE ALL INCLUSIVE EXCEPT oversoas: add £1 within Ewope, £1.50 others. SAE for
mare mformation

LERM, DEPT YC, 10 BRUNSWICK GDNS, CORBY, NORTHANTS NN18 SER

..................... £10.00

£9.70
£9.50
£9.00

NEW! SUPERUTILITY SU+ NEW!
This ADVANGED tape utiity has the iollowing

@ Desds with the MAIDARITY of 'oedinary’ frograma

@ Daals with High Baud Rate rograms — comas
them 10 noermod spssedd roady for trarsle 10 mecoo-
arive.

@ Dokt wen single or mulliple Do progrma all
oNe run

@ Doals e normal andof headeress filos
® Contains INTLOGHRAL HEADER READEH,
@ Dexis with VERY LONG filos jup to 54000 bytes)

UNDEATADLE VALUE AT ONLY £8.95 inc. PAP)

IF YOU ARE REALLY SERIOUS ABOUT TAPE TO MICRODRIVE TRANSFFR - THIS IS THF UTILITY YOU
MUST HAVE! SUPERD VALUE AT ONLY:- £5.08 finc. P&PL

NEW SUPER INTERFACE FL1
Conrvert your grograms to FAST LOADERS quickly and automaticaly. £29.05 + £1.50 PaP

NEW SUPER INTERFACE MD1
TRANSFER your progeams 10 microdirive quickly and automatically. £20.95 + £1.50 PP
to:- “KOBRAHSOFT", “Pleasant View", Hulme Lane, Hulme, Nr. Longlon, Stoke-on-
Tront, Stafts. ST3 58H. (Overseas:- Europe add €1 P&P PER ITEM, others £2).

Send chegque/P.O

ADVERTISEMENTS RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT.

Post to:

Your Computer,
Classified Department,
79-80 Petty France,
London SW1 9ED.

Britain’s Biggest Selling Home Computer Magazine

THE BEST SPECTRUM UTILITIES
NEW! SD2 ADVANCED TAPE TO

Now you can transfor virtually ANY of your progran's
1o MICrOgrive, with ths advanced but user freandy
utilty. It teatures:

@ Usss thes s pudomates method for besl rotuns

@ LARGE numbex of examples of progr

Send SAL for full catalofue of Al our Spoctrum Utites

M/D UTILITY NEW!

Alar e CORCHON Of fuPort) DrOgrvTe 10 hedp youi
Marry hints and tips and infarmabon on trpnstor
foc by
FULL Technacal
moro Cauly U
tranafes

FREE Hoador Readuer and Headariows
Length Roador
FULLY documanted, wisr fiendly instruchons.

PROFESSIONAL REPAIRS |

Home Micro Service Centre

Amstrads ixadne L3495
BBC (up to £3 pars) £33.95
Commodore 34,95
Flection 12495
Sinclanr Q1 45,95
16K to 45K | prrade 126,95
ZX Specirum £19.95

Ring 0234-213 032
& Av 14 day turmaround
* & month warranly

* Free telephone diagnostic service

ZEDEM COMPUTERS LTD
2 Kimbeolton Road
Redford MK40 2NR

(Trade and overseas enquirics weloome)

ORIC 1 & ORIC ATMOS SOFTWART
OVER 100 TITLES AVAILABLE
ML AT DECCLNT MRCTS, » g A ATRROS Clrrpvnl s
496 Averra 3000, Kitwm Urcounte . Shiamtin, e
Sepan) Wapdes  Pobee Dock, | e
£1.50 Catitn Frugsta Commanier
> Darteentat o0 S

wel ¥ Wirgy Motvour .
A M MO Ty M
Jotwwy Vs

Uteea o

reeper, Ot
il Jettie (i

L
014 25 Tre Quit Adverdure &
Dunt Cover ©2.065 O On Bemn
D Drwer K100 99 One Safmer
M1 T8 0. ) SOFTWARLE Prices n(
T3 Massy Laa Py,
Whgar, Loncs, WHE @IN Tl 0250 421215

rorrmenn Py Ada 500 Furope T1. O5ren. fod e

Weds ar Iars Tol $REE Lt ™

SPECTRUM CODE CRA H
ASSEMBLER, DIS-ASSEMBLER, TESTER
DE-BUGGER, ON-LINE LEARNING AID and

TEACH YOURSELF MACHINE CODE BOOKLET
A OFeTant A00REN (WG 3 ATy LA Racvage

EE IMprasDAe BeTl OO0 IASASCS  viataahe
e iy OPU” PC Today July 85

Introdeced 1984. guitomers In 12 comtrios
Winke few Qrograms Dv-tusg Coc Bl well 00l Wk, Shgle
T a e degiay amy code e drect apalidpnamic dapleys
LeWTR  Tape only £7.95, Microdrive £9.75
ROYBOT YC5, 45 HULLBRIDGE ROAD
RAYLEIGH, ESSEX SS6 9NL
Write or tel: 0268 771663 lor leafiets.

SPECTRUN MICRODRIVE RANDOM FILES

WO files for resding and wvwrwritisg. RV file
paiater  Girectly to say josition. SFEDD speration mth
sesory Wwifering sd profetcniog. Tiles con be LINee,
“l‘[t and PPU0Led. SPECTEON praqrann can be aeel over
the T for IWEDIATE loadiog by 3 O*

L1095 inclufing instraction sanesl and FLF Irom
L2 Onberceph
madwhistie, Upcott, Daltes, Wiskinigh, Bwwee, (110 W4

LONDON
COMPUTER REPAIR
CENTRE

* Spectrum, Commodore,
Atari, Amstrad efc

* Low cos! repairs from £12.00
* Collection & delivery optional

* Used Micro's bought, sold,
exchanged .

Call NIGEL: 01-863 7166

MICRO SUPPORT
Unit 3, 15 Springfield Road,
Harrow, Middx, HA4 1QF.

BBC,




ASTROLOGY
for beginners
only £11.50

A Starter Pack comprising a simple
program to calculate a horoscope,
an introductory booklet & 2 self-
teaching programs (how to
interpret the horoscope).

No previous

knowledge required

Spectrum, BBC/Electron; Oric, Dragon,

Tandy/Gonse, Commodore G4/PET, Atan,

Sharp, AmstradiSchaeides, Colour Game,
MSX, IBM, Apricot, etc.

many more rograms for
experienced astrologers
also other micros

Cash with orcer {add 50p

outside UK) or large sae for free
catalogue to: -

ASTROLCALC (Dept YC)
67 Peascroft Read,
Homel Hempstead, Herts HP3 B8ER
Tel: 0442 51808 537

Spectrum Repairs

£14.90 inclusive of labour, parts
+ plp. Fast relisble service by
qualified engineers, Average repair
24 hrs, 3 mths guarantee. For help
or advice ring:

HS Computer Services
2 The Orchard, Warton
Preston, Lancs. PR4 1BE
Tel: 0772 632686 327

ATARI

‘ SOFTWARE
RRP Our Price
£7.95 £6.95
£9.95 £8.50
£12.95 £10.95
£14.95 £12.75

: Any Atan title. Cassette or Disk
| Payment by cheque/PO/Access
| Send to:
SUNARO SOFTWARE (YC)
PO Box 78, Macclesfield,
Cheshire SK10 3PE
Telephone: 0625 25228

VELDA PUBLISHING

THE SPECIALISTS PRODUCING THE
CLEAREST ENGLUISH W.P. GUIDES

LOCOSCRIPT WORDSTAR NEWWORD
CARDBOX
All at £5.00 each (thousands sold)

Frinted or Ao VOrsions saung price

1 LANDSEER ROAD, WESTBOURNE,
BOURNEMOUTH, DORSET BH4 9EH
Telephone: 0202 762401

BLANK CASSETTES

Guaranteed top Quakity computer/
udho cassettes at great budoet pnoes
Packed in boxes of 10 with labels,
Prices nciude VAT, post and packing

OCHESSS HC30 £4.70
I £340 ICEO ES30
IC121£345 CHCOM E700
CHCISIER 7S

BASF FLOPPY DISCS
Prices of booaes of 10
[15% Sngle sdeDoubie density £1995
)5V Dout e soeDouble densty £2185
£35% Double scialQuad denaty £2875
MICRO FLEX1 DISCS
Price per undt
|3 Single sde £400 each
132" Double side EA 7S each
Inccate quantity of each Drocuct
required N baxes Free desvery UK only
ChequeRD Enciosed for £

NAME
ADORESS

PROFESSION AL
MAGNETICS LTD £

Cassette House 529 Hunset Road, Leeds (510 3YY

FREEPOST Tl 0532 706066

0 Snciar Spectrur

moude: SKSK ol

over 70

ntogral odtor, Inortace-1 8

patible. Pt 408 documentation with a tustio
graghics example

For ooly £18.00 ine. (4 £1.50 Export) From

AF1 SOFTWARE, PO Box 149, London SW17 8LD

—
i ADVANCED
H

H

anf

r-—. RCSCARCH

- “- TECENOLOCY
L)

U UL

D& D UU

210 UL

{y - -

- 01O -

~: U

FRIOR 2 AND
-

REFUND

» = ols

QUA AT OUR

Flease a oro

- 0 - R

- 0 patiple
o & add-o
aing 3 Dle
399 CO Dlete

& Wy rove beahy
Price: 19,00 cassetie, § 1050 3
Updates from origiaal LETTA MEAD £2.00

NPF 1
L} .
U0 AR |
IIII .
die O
0110 0 00
OU 90
L) U 0
5 O AR A 9
AL J OIrc .
J
A H pep
=1zi0l®
» 0
HU SUR0O
D )
A0 & . 2

Frindh ey purban of screon 6@ In 24 e

LR

Many more |

Price £7.50 cassetie, (9.00 cartridge

HOME ACCOUNTS. Put your house in
arder! Probably the best home usa for your
computer] Comprehensive coverage ol
bank acounts, credit cards, HP, etc. Inbuilt
sccuracy check for all transactions, Project
cashilow for any penod ahedd. Avanlaoble
for CBM 84 or VIC-20, Commodore
Spoctrum and Amstrad £8.45 or free details
from DISCUS SOFTWARE, FREEPOST,
Beach Approach, Brixham, Devon TQ5 8BR.
Tel: 08045 55532

ar

PRE-SCHOOL, PRIMARY, JUNIOR |

Education
By a Teacher. Tested by Pupils |
Approved by Parents and Schools
For Home use on all CPC and

B8C modeils

ARC

£6.00 Per Set
Choce of more than FFTY peograms

SAE for Usts to: Dept YCI
ARC (ACU1) 53 Rentley Strewt, CLEETHORPES
Sth. HUMBERSIDE DNGS 8D ((N72) 699632

For Small
Software Houses
CASSETTE DUPLICATION
50-1,000 load tested
Copyright holders only

SOUNDS GOOD
04946 (Beaconsfiold) 5800

" ORIC 1/ATMOS/ELECTRON USERS

SOt Ha Say o BocksRecar LUpgrames + Miw DUAL
MEMOAT OIC

Contact - W, E. (Software)
foley Bank, Worcester Road, Great Malwern,
Worcestershure WH14 S0W
Telnptone: Malvern (06845} 69059 I

SPECTRUM ELITE Editor. Define nearly
every feature including special missions,
cash, weapons, curgo, cloaking dovice,
E.CM. Jammer £1.99 D.D.S, 49 Beaumont
Road, Halesowen, West Midiands

) LINE-O-TYPE

MEWY Turng your Soectium and creder inth 208 cogonic tyo
wntet juperd b addrsseg wvskopey of Nl n e, ad o
% 1 prrraitey (et Ihe Tavan e Clem oo # pademosimn'y

SO0

3 h‘c; ﬁ. 56 catsette. £10.00 cartndge

AR ficadway Somwave programs derve Epson typs printers [Beother, Stie. M- T, Shmwa, Centronics cicl wa Hildertay. Kempston, Tasman, Morex, Waladvive, bntertace 1, ZX { Priot

d Opas inlorfaces

P.S. Noed just 3 few labels but no-one will sell less man 10007 Send an s2e for details of bradway Sottware *GUIDSWORRTH" service!

Bradway Software (YC), 33 Conalan Avenue, Sheffield, S17 4PG

SUSS BOX

£49.95
- VAT

5 < incl. carnage
a B CWO please
= o pocket sue

The DUPLEX SUSS 80X has been dessgned to
the

understanding of the corectly workmg
connection betwoen 3 computer and 3 perghorals,
prnter, This iz achwewed by using the
commonly used sigaals fwres) of the RS232C
specification, 3 matnx-block and

BIRCFITS OF ®idesl for
THESE FEATURES TELECOM GOLD
ONew LOW prices

@A DAISY WHEEL PRINTER for your competer
@A COMPUTER TERMINAL (True KSR)

OA TELEX TERMINAL useg the Duplex DIAL
TEXT modems

@A COMMUNICATING TYPOWRITER (DIAL TEXT

Compatibe)
@A REMOTE PRINTER using DIAL TEXT medems

DUPLEX
COMMUNICATIONS (UK) LTD

2 Leire Lane, Doston Bassett, Nr Lutterweorth,
Lescestershire LET7 S0P
Tel: 0455 202154 178

CPC464 tape magozine “Amsmag’ contains
50K of roviows, competition, game elc
issuo 1: £2.50 from Bellsoft. Sevenly Park
Avenua, Shoreham, W, Sussex

23 GAMES on disc for the CBM64 + 10 the
first 200 purchasers a FREE Graphic
Adventure, Only £6.95 + 50p p&p 10, Mike
Smyth, Edenderry Lodgo, Banbridge BT32
3B8S Tel: 08206 24506

ZX SPECTRUM UTILITIES

Hope tange of diacount

wed | e

| TASWORD TWO 1250 TASFRNT 850
TR EXPRESS ne TSIy 1890
RAPMMATE Rar Low & Ple chart 1]
MOMYE CONTROLLER 1 key Ccommued | =% ]
MAILING LIST wad Lade! prnter 0%

MO BULOSKET S [ ALDOUM £S.00

ROGER COMPUTER SOFTWARE
AGTRAD CPC SHARP AU 100
CBM ¢ MSX LLECTRON EB8C
Datwwer, ) Gatw vy
« delapls iy " lg -
ROGER COMPUTER SOFTWARE
| 2 RIVERWAY GARDENS. THE MEADOWS.
NOTTINGHAM NG2 301

Trace Frauases ibniome

FOR DETAILS
on
CLASSIFIED
ADVERTISEMENTS
Contact

PAUL MONAF

01-222 9090
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FACULTY
ENTERPRISES

|

OUR OUR OUR

AMSTRAD RRP PRICE COMMODORE RRP PRICE SPECTRPUM RRP PRICE

Rambao 985 675 Supesbowt 985 675 Sold \ Milion 8 995 675

SodAMEonlE 985 675 Sold AMamon 995 675 Viora Cup 799 199

Friday 13th 995 425 Friday 13th 895 6.75  Fritay 13 895 425

Ship of Doom 7.25 225 Missdo Command 7.25 199 Ship of Doom 650 175

Planet of Death 125 225 Piol 64 725 199 30 Pad~ Adtack 650 175

Space Haaks 899 3125 Automania 125 35 Fligd mDak 795 325

* and hlS team 3D nvaders 899 325 Vew To A Kill 899 325 Cosm- Crulser .25 325

or computer repar'r ?‘«r.f-ur Allack I?Q? 325 Fj",vf Fo E‘OO 0.00 T.\'i - :Hb 32

ciat view To A Kill §99 325  Speech 799 199 View Yo A Kill 125 3125
specialists are here

to offer a complete P + PINC. PLEASE MAKE CHEQUES PAYABLE TO:

professional service.

FACULTY
i ENTERPRISES

with every ‘ 29 RUTLAND COURT, PONDERS EMD,
sﬁ‘ic;;:’m ENFIELD, MIDDLESEX Tel: 01-305 8054
PROFESSIONAL
e N
Short re-Ynng Courses {3 week) : ﬁ?l""‘&l‘f.ﬂii {;;'::;:;my
* WHILE-U-WAIT SERVICE WRSIACI. e * Urades. Mamoranes and PSU's
* FAST TURN AROUND z E n E m (ONCIONONOIC o svatadle in mocvies) | | 3 B oty an pokdone
% 3 MONTH GUARANTEE  COMPUTERS LIMITED e aavgmoony m“mcwmc s
* FREE SOFTWARET 2 Kimbolton Road mam%i%@&ﬁ‘a 95 Doordykes View
% DIV CORRORIENTS Bedford MK40 2NR LONDON ELECTRONICS COLLEGE itz e
Call (0234) 213645/213032 7 days a week 24 hr. answering service et oo e Tol: Cumbernauld 02367 37110

Teacda e o 4 < 1 Qi
e SRR Trade, schools and club discount given.

CLASSIFIED

RDER FORM

lassifi t
?ﬁ;“ﬂﬁ&?;,,m,, = Please insert the following advertisement in Your Computer Classified Section
prepayebie
nope odvertinens shoukl complete the lorm Plys
S R LWASE [ i [T
poud lov d vead o advertuament. Box Number VAT

if requeed is £7.00 axtra.
mf rotes pec scc (Min 2scc)
;w.l"...,ﬂ”.';n. “e9.70 £12.00 |£1.80|£13.80

x insertons .50
Twelve intertions Laghed £15.00 £2.25|£17.25
Disploy c:vcf';c'{s‘ ;hm.-.c'p:‘n:; iz;s;famre o
copy ang pre! :'n.') erru-n- O ) £1 a.w £2-7o ¥
phone (01.222 $090)
21:'“09 °'£$?’.T?:‘,ﬁ : £21.00 | £3.15|£24.15
s e £24.00 |£3.60|£27.60
l f
: bt £27.00 |£4.05|£31.05
Post to: £30.00 £4.50 | £34.50
fjjj,‘j{_,’}’,[‘,;,T‘_',‘;jl,","‘,';',‘,,?',:;’,"f;;;‘ No. of insertions required[ _]Box No. required YESINO -

assined epartmen!, Your Compuler
q?—‘7!?-."11".! F‘f'"y ‘r?vu o, lnr“"‘:'ﬁ SwW1i YED NAME IV S0CAD DABIRIRD, - <4 & & v srate'a v e sl amra ot o m e n o baa'ed ¥ la e A v a0 s
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THIS FORM SHOULD BE

RETURNED BY JULY 1st

FOR THE AUGUST ISSUE Daytimetel.no

OR BY JULY 31st -

FOR SEPTEMBER ISSUE Company Repisterad Number: 189520). Registered Office: Scepire House, 169-173 Regent Street, Llondon WIR 8HE,
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Yos LERM, famous for our SPECTRUM programs. now

has vita) wtilivos for AMSTRAU owwners. We also ofter

on ALL our products

w A FULL MOMEY BACK GUARSNTEE

* FULL MANUALS !

* AN UPDATE SERVICE %0 get the Tatest verson at 3
mduced pece

* * SPECTRUM » =
TUB - ALL SPECTRUM OWNERS NEED this specialist

lape utility.

Send SAE for FULL DETAILS of this AMATING program

for Tape back-ud and drve trarsier

* Simpkt operation Kanages the seemingly impos
sible ncluding fasticle- “nane standarnd 1008 losd
ors elc

* Manages 100% aocur |1, MOST 48X plus pro
grams

w kciudes TONE and B id (3t (spoed) measorer

* ClickyJorky leaders can De converted COM-
PLETELY 10 narmal

+ Handies Hoaderiess oarts Cic, ic
TUB ON TAPE £6.9% ‘o £7.99 on m/drive

cartridge)

TAPE to DRIVE transtr: for SPECTRUM
OWNERS

Trarsdor Pack 2 - A sophaticated pachage of prograns

INCLUDING TUS, omai ofilitics, alons owve bansier

of many programs

* inCludes header riager. Dytes chopper, byles
mover

* Extra utilies (REM Xl VAL creator, HUN program
for midrive ovwnese)

* Sinfeemation sheols ganng doliads an drive tranaior
40 popular programes

+ Manages virtually all jeriop'cicky leaders to drve

* Full manual, sample trangfers, technical nform-
aton

GIVE NAME of your drive system (0g midrive, Wata

Opus
ONLY £11.99 (£12.99 nn| m/drive cartridge)

Information sheets - up to no. 12 available -
E1 each Includes MANY top 20 hits!

MICROTRANS ~ 2 programs for m/dnve omners. FAST
and EASY DRNE 1o DRNE and TAPE to DRIVE (does
NOT comert programs!’) Plus muitiple erase progeam
int true CAT, prnter output) efc, oic

ONLY £4.99 on tape, £5.99 on cartridge ~ AMAZING!

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES

* * AMSTRAD » »
TAPESPEED TWO (1S2) - FSSENTIAL FOR Al
ANSTRAD OMNERS

Convert your slow kaging software from 1000 to 2
max of 3600 bawd. Stop and gy prOgrams

* AMATING ~ now meanages MOST of Ihe cicky hiad
&% ~ Some will now Ton on the 6645128 for 158
bme

w Fully automatic. 1 I0a0s in continaousty up 1o 44K

w Save at range of 9 speeds

» Permanent deplay of HEADER plus STATUS inform-
alion

* Molor orvoll, nsert PAUSE. Removes pratection.

* Hardies HEADERLESS files, and PUISED/chicky
eaders

= Handies AMSTRAD programs with Spectrum load
prs. Speed Baud rate) detector

w VERY SIMPLE TO USE - FURL MANUAL

PRICE ONLY £6.99 - state 464, 664, or 6128

DISC MANAGER ONE. - for ANY AMSTRAD

Essential o hefp you manage your AMSTRAD drive

No nsk ~ try 1 and £68 how uselul &t can be

#* Doos a CAT which can then be ued o do mpoat
ERASURES very easily. Givos dac hype Memory
frog/used

* 2 DiSC editors - edit of Study SOCI0S of & deC

* Recower ERASED files

* Simple and fast whola disc or secior BACKUP
copler

# Send cutputs 10 printer (CAT, seclar contents, etc)

* Ursecured for easy agaplion'drive transter

* Monu driven — RAL manusl

PRICE only £5.99 - amazing!

THE PRICES QUOTED ARE ALL INCLUSIVE EXCEPT cnerseas: 200 £1 within Europe, £1.50 others. SAE for
mode informaten

LERM, DEPT YC, 10 BRUNSWICK GDNS, CORBY, NORTHANTS NN18 SER
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SPECTRUM — AMSTRAD — COMMODORE

NOBLES COMPUTER
REPAIRS

* Repairs carried out by our own engineers on site.
* All repairs carry a 4 MONTH GUARANTEE
For estimates phone or send your computer to NOBLES.

Spectrum PluS ......cccoeeriiiiiiniiiincciicinne.... £16.95 incC parts
post and pack
Commodore 64/VIC 20 ...........ccccceiiinnnnnnnn. from £9.95 plus
parts
BB . i e e e e s from £18.95 plus
parts

Also repair specialists for Amstrad and MSX computers

NO HIDDEN CHARGES

*SPECIAL OFFER

5 FREE GAMES WORTH £25

with each Spectrum repair Trade/School and Club dis-
counts arranged.
*For free, no obligation estimates phone or send your
computer to NOBLES for the fastest, cheapest repairs in
ESSEX.

NOBLES
14-17 Eastern Esplanade
Southend-on-Sea
Essex
0702 6337718
63336/7/8/9
7 days a week, 24-hour Answering Service

SPECTRUM — AMSTRAD — COMMODORE

(Ask for Norman)

— MSX — ATARI — DRAGON — ORIC — EINSTEIN — MSX — ATARI —
— HVYLY — XSW — NI3LSNIT — JIHO — NOODVHA — IHVLVY — XSW —

This is our new diary page. If you know of any
events or exhibitions linked to computing in your
area, please write to us.

The University of Manchester’s Institute of Science
and Technology is playing host to the 1986 APL (A
Programming Language) conference from July
7-11th. This year’s theme is APL in Action and
more practical demonstirations will be provided
than ever before. The conference should be of
interest to beginners and experts alike and, should
you not want to attend all the lectures, a major
exhibition will be running nearby.

Further details from: Conference Department
(APL86), The British Computer Society, 13
Mansfield Street, London W1M OBP.

The Computer Training and Education Centre are
running several courses in business
microcomputing. These run for between one and
five days and are held in London and Manchester.
The subjects taught include WordStar
programming, Introductions to Assembler code
and Advanced Basic.

Details are available from CTEC’s head office on
01 583 2322.

The Sth Personal Computer World show is due to
be held at Olympia from September the 3rd to the
7th. Over 63,000 people visited last year’s show
and this year, itis hoped that the attendance will

be even greater. As well as personal computers,
software, peripherals and complete business
systems will be on display.

At Southampton University, September 10-12,
Software Engineering 86 will be held. it will be
the first of a series of annual conferences on
software engineering and has been organised
jointly by the British Computer Society and the
Institution of Electrical Engineers in conjunction
with the Alvey Directorate.

The subjects to be discussed include the
practical application of software engineering and
teaching and training methods.
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NEXT MONTH

Special Features

ATARI SUPPLEMENT -

The latest in hardware and software for the Atari
ST series of computers, together with a round-up

of the best software for the 8-bit 130XE model.

INTO THE ARCADES
Postponed from this month, this is our look at the
latest games to be found in the arcades.

MAKING SPECTRUM MUSIC
A collection of programs demonstrating the
techniques involved in using the Spectrum 128

PCW DATA BASES
Reviews of two database programs for the
Amstrad PCW computers. One of them makes use

of Jetsam, the keyed record system builtintoPcw | | Programmable Sound Generator.
Basic.
= PLUS
ARGUS SOFTWARE The final instalment in the Your Computer Course.

A profile of a software company with more

Concluding our guide to programming for
varieties tha Heinz.

beginners.

NEWS @ REVIEWS @ HINTS & TIPS @ CLUBS @ SOFTWARE GUIDES

Contents subject to late revision

August issue on sale July 28, 1986
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he short but inten-
sive Your Computer
Course is almost at
an end. This
month’s  instal-
ment is the penultimate part
of the six-monthly series
designed to introduce the
fundamentals of computer
programming.

The mix of articles this
month follows that estab-
lished in earlier parts of the
course, with a range of sub-
jects encompassing all as-
pects of the programming
art.

We begin with further
exploration of the techniques
of computer graphics. In
particular, the Basic UDG
program for the CBM64, as
published last month, is
modified to increase its flex-
ibility.

The Your  Computer
Course glossary has been a
madjor feature in previous
parts and this month is no
exception. John Lettice
nears the end of the al-
phabet; it is surprising how
many computing terms
begin with the letters from
Q1o S.

The third of this month’s
articles introduces 6502
machine coding programm-
mng. While not one of the
latest 16-bit wonder MPUs,
the 6502 is the workhorse at
the centre of many leading
micros, including the BBC
computer.

Finally this month we re-
turn [0 the subject of com-
puter operating sysiems with
a detailed look at the power-
ful CP/M submit utility.

INDEX
Computer Graphics 34
Glossary (Q-8) .... 36

6802 programming 38
CP/M Submit ....... 40

Contributors:
Ken Alexander
John Lettice
Peter Turcan
Geof Wheelwright

Computer-

animated

Geof Wheelwright

explores putting
sureal graphics
into motion.

nmimation is  the

cornerstone of all

good arcade games

on home micros, giv-

ing the plaver the
feeling that they are really there
in whatever fantasy-scape the
game planner has designed. To
round off the taster on anima-
tion techniques you will need to
write your games, we will run
over the program cxample we
gave you last ume, giving you
the information you nced to
finish the rock-collecting game
and suggesting improvements
you might make on it.

The first thing you need to
resolve is the question of smooth
movement across the screen. As
you will know by now, the
simplest method of moving
something across the screen is
to use the PRINT statement to
place the character on the
screen; then to use the CLS
statement 1o clear the screen of
what you have printed, and then
to use a PRINT statement to
print the character one place
further than last time.

That method of animation
works but is both slow and
clumsy. It also causes a good

design

deal of screen flicker as the
whole of the screen is being
cleared every time you want 1o
move the character, not just the
space where the character had
previously been printed.

To make your animation
truly smooth, you need 10
arrange things so that when you
move a character from one spot
to another — whether it is a
number, letter or part of a user-
defined graphic — the place it
has just come from is clear. As
you will want to move your
character up and down as well
as back and forth, that means
ensuring that the business of
blanking-out the previous posi-
tion of the character will have
to be handled in two dimen-
s10ns, not just one.

The exact method by which
you set about idenufying the
two-dimensional position of a
character is different from
machine to machine. Many just
use x and y co-ordinates to allow
you to specify the exact position
of a character of pixel, while
others map the screen from the
top left-hand corner to the
bottom right-hand corner.

On computers which use the
latter technique such as the
Commodore 64 and 128, you
will need to determine the exact
single-number screen locations
which correspond to where you
want to print your character and
where you want to print a blank
space in place of where it had
been. On those which use the
X,y placement, you need only

subtract or add to the value of
x and y, depending on where in
the screen to which you have
moved the character.

Once you have mastered this
concept, it is a relatively short
leap to achieving full cursor con-
trol of the character. All you
have to do 1s have the value of
the ‘Y’ co-ordinate to increase
when you press the up key or
move the joystick upwards —
and conversely get it 1o decrease
when you move the joystick
down or press the down key -
and tic the X value to the press
of the left and right keys.

In the Commodore 64 pro-
gram example, you can see how
the variable ‘Q’ is used to define
the position of the character in
our rock-collecting game.

Only one variable is needed
because the screen positions of
characters and pixels on the
Commodore 64 are not of the
X.Y type. They are at the top
left-hand corner of the screen
with one number, and increase
until you reach 1o the bortom
left-hand corner of the display.

Recognition must be
achieved

For the necessary cursor con-
trol to play the game, you sce
how wec nced to take into
account what happens if cach of
the four up, down, left and right
keys (CHRS$(145),CHRS$(17),
CHR$(157) and CHR$(29)) are
pressed. You will also sce that
because the on-screen man is
made up of not one, but four,
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special characters that each of
.the characters has to be
rePOKED to the screen every
time the man is moved.

The other major game com-
ponent you will notice is the
counter in line 3000. At the
moment, it 1s only really set up
as a timer, giving you only 125
presses of the keyboard to com-
plete all ¢ lection of the on-
screen rocks. You could make
this a count instead by typing:
FOR T=125 to STEP -1
at line 3000 instead, which
would start the countdown of
your kepresses at 125 and move
down to 1.

The alternative, is to score
only when a rock is collected.
To do that, however, you would
need to write a routine which
found where each of the ran-
domly-placed on-screen rocks
finished and match that con-
stantly against your current
position. When it detected a
match — or what we in the game
business call a collision - you
would score and the place which
had contained the rock would
be blanked-out.

Modularity and structure

To make the game more
sophisticated, you could then
draw a series of more complex
backgrounds in which the hero
could moye and then perhaps
some animation sequences —
i.e., walking or picking up a
rock — which could be invoked
atcertain points in the program.

Remember that the most
important thing in any program
i1s modularity and structure, so
that as you move round and
improve and change one piece
of the program the next is not
affected. In the rock-collecting
program, for example, the
keyboard input section is all one
module and could be replaced
by a joystick input section.

To allow for joystick input,
read the values of the joystick
port instead of the keyboard and
use the same incrementation for
when the cursor is moved to
gain the neccessary control to
play the game.

Finally, to our little secret
about how 1o solve that liule
problem in the game you saw
last time. I will not tell you at
‘once where the change is but
suffice it to say that you will see
it between lines 10 and 230.

4 PRINT CHR$(147)
10 POKE 56334, PEEK (56334) AND 254: POKE 1,PEEK(1)AND251
20 FOR 1=0 TO 63
30 FORJ=0TO 7
40 POKE12288+1%8+J, PEEK(53248+I%8+J)
50 NEXT J:NEXT | .
60 POKE1,PEEK(1)OR4:POKE56334,PEEK(56334) OR1
70 POKE 53272,(PEEK(53272)AND240)+12
80 FOR CHAR=60TO63
90 FOR BYTE=0TO7
100 READ NUMBER
110 POKE 12288+(8%CHAR)+BYTE,NUMBER
120 NEXT BYTE:NEXT CHAR
130 FOR L=40 TO 78
140 PRINT CHR$(147)TAB(1) CHR$(60);
150 PRINT CHR$(6 1) TAB(L) CHR$(62) CHR$(63)
160 FOR H=1TO 10:NEXT H:NEXT L
200 DATA 7,7,7,1,1,31,3,3
210 DATA 224,224,224,128,128,248,192,192
220 DATA 1,2,4,8,16,32,64,128
230 DATA 128,64,32,16,8,4,2,1
1000 PRINT CHR$(147)
1500 PRINT CHR$(5)
2000 Q=1484
2100 FOR 1=55296 TO 56295: POKEI, 1:NEXT |
2600 FOR U=1 TO 12:X=INT(RND(1)*1000)+1024:POKE X,35:NEXT U
3000 FOR T=1TO 125
3100 GET B$:IF B$="" THEN 3100
4000 IF B$=CHR$(17)THEN Q=Q+40:POKE Q-40,32:POKE Q-39,32:POKE
Q,32:POKE Q+1,32 |
5000 IF B$=CHR$(145) THEN POKE Q,32:POKE Q+1,32:POKE
Q+40,32:POKEQ+41,32:Q=Q-40
6000 IF B$=CHR$(157)THEN POKE Q,32:POKE Q+1,32:POKE
Q+40,32:POKEQ+41,32:Q=Q-1
7000 IF B$=CHR$(29) THEN POKE Q,32: POKE Q+1,32:POKE
Q+40,32:POKEQ+41,32:Q=Q+1
8000 POKE Q,60:POKE Q+1,61
8200 POKE Q+40,62:POKE Q+41,63
9000 PRINT T:PRINT CHR$(19):PRINT CHR$(32):NEXT T
9500 PRINT CHR$(147)
9700 POKE 53272,21
10000 FOR G=1TO 23
11000 PRINT “......oevveee.
TIME'S UP....."
12000 NEXT G:GOTO 10000
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B Qwerty: Used by manu-
facturers in advertising blurb
for their computers, as in “has
full gwerty keyboard”. Beware
of non-qwerty keyboards.

M Qdos: DOS stands for disc

operating system, therefore
Qdos is the operating system for
the Sinclair QL. launched with-
out discs. In this case the D
obviously has to stand for some-
thing else, but please don’t
write.

B QL: Machine launched in
1984 by Sinclair Research,
reputedly with more operating
system versions than machines
sold. Sir Clive said it stood for
Quantum Leap; the full name
of the machine is now known 1o
be Quiche Lorraine.

B Quinkey: Five-key single-
handed word processing system
used on the Microwriter. Be-
ware of non-qwerty keyboards
— see qwerty.

B Quadrant: Part of Sutton
where computer journalists rub
shoulders with esoteric titles
dealing with supermarkets,

travel agents and other publica-
rions.

B Queue: What you had o do
initially if you wanted to buy a
QL. Also refers to an ordering
of data awaiting processing.

B RAM: Random Access
Memory. Nor, as vou might

think, a medical condition
involving forgetfulness but a
kind of memory used in com-
puters which allows you to
access any part of it, from any
point, at any ume.

B ROM: Read Only Memory.
The microcomputing cquiva-
lent of the Bourbons, who
learned nothing and forgot
nothing. ROM is a kind of
memory which can be read bur
cannot be erased and so cannot
be changed. usually used to con-
tain the “personality” of a com-
puler.

B REM: Short for remarks and
used by programmers to anno-
late programs with comments
explaining a listing. Computers
ignore those unco-ordinated
and misleading burblings just as
you, if confronted by a prog-
rammer, would do.

M Random  access: The
entryphone’s broken. Also used
of disc drives, which gencrally
allow the read head to jump to
any part of a disc at any time,
as opposed to tape drives which,
because they have to read
through all matter preceding the
required entry, use sequential,
or serial, access.

W Raster: The little dot which
scans across the TV screen to
make up the picture. First rose
to prominence in Bob Marley’s
seminal TV repair concept
album *Raster Scan Vibra-
tions.”

B RUN: 1, Basic command
used to execute a program after
is has been written. 2, Basic
action taken by programmers 1o
avoid execution after a program
has not been written.

M Real number: The profit
figures of a normal compurter
company, as opposed to the pro-
fit figures of IBM, which arc
absolutely unreal. Also all sen-
sible numbers which people can
comprehend, consisting of posi-
tive, negative, zero and frac-
tions.

B Real-time clock: A software
device, sometimes built into a
computer ROM, which gives
you progressively more mislead-
ing information about the time
of day the longer the computer
15 turned on.

B Reciprocal: The reciprocal
of a number is one divided by
that number and relates in the
same way to that number as a
normal computer company’s

ol
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The jargon which pervadss the compueri

language than a tool to effective commmis

know. By following John Lettice’|g
can be fluent in the hi-tech pa

profits relate to those of IBM.
M Record: The number of
operating system versions the
QL has had. Alternatively, a
collection of data items or a sub-
division of a file.

M Recursion: The reperition of
a series of operations, which
may include an operation that
calls itself. See bug.

B Redundant: Duplication of
functions; description of a func-
tion no longer needed; what dic-
uonary authors are when they
reach Z.

B Refresh: To re-write data
into an area, often used describ-
ing the updating of a screen.
B Register: What vou should
have done by May 11 if you keep
data on people and you do not
want to be nicked. Also a tem-
porary storage area within
memory.

M Re-locatable: A program
which can be placed in different
arcas of memory is re-locatable.
So are other things. If price and
quality of current manu-
facturers of Sinclair machines
does not suit Alan Sugar, pro-
duction is re-locatable to Korea.
B Report generator: Usually
part of another program, e.g.,
an accounting suite, which pro-

duces printed output.

M Reserved word: A word
which cannot be used as a vari-
able, often because it is a Basic
command.

B Re-set: What vou have 10 do
when your program crashes.
There are three kinds - soft re-
set, which re-sets the machine
through software; hard re-set,
which involves switching it off;
and very hard re-set, the ham-
mer which returns the machine
to its pre-manufactured state.
B Return: Computer key used
10 cxecute Basic commands,
sometimes also known as Enter.
B Right-justified: Spcech by
Norman Tebbit, or hard copy
where text is aligned on the far
right. As I said, speech by Nor-
man Tebbit.

M Round: Rounding is the pro-
cess of chopping-off the twiddly
bits at the end of long decimal
numbers, thus causing a round-
INg CITOr.
B Routine:
routine.

B RS232: A standard interface
designed to facilitate communi-
cations. It is important to make
sure you have the correct
standard, as they are all
different.

Short for sub-

e
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puber industry : eems more like a foreign
ications for those who are not in the

e’s guide to computer-speak you, too,

.ar"ance spoken by computer people.
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W Scrolling: Any text moving
up the screen faster than vou
can read comfortably is scrol-
ling.

M Search: A search checks data
for the presence of a given value.
M Segment: Computer compo-
nent — scc re-set. Alternauvely
a division of memory.

M Semiconductor:  London
Transport trainee, or an alterna-
tive expression for an integrated
circuit.

M Sequencer: A device which
can arrange data in a particular
order, i1.¢., a London Transport
signalman.

B Serial: A kind of data trans-
mission which involves the ele-
ments 1o be sent lining-up conga
fashion, rather than parallel,
which involves them holding
hands and jumping.

B Shared resources: Items of
hardware which can be used by
more than one micro, pioneered
unsuccessfully by Widgit Data
Products with its One Per
Building concept.

M Shift: A key which alters the
case or mode of a micro, or 1o
move data in a register to the
left or to the right.

B Signal: An electrical impulse
carrying information between
machines.

B Sign-on: Action followed to
gain access o0 a remote com-
puter, synonomous with log-on.
Also see redundant.

M Simulator: A device, also
known as an emulator, which
simulates another device, gener-
ally not very accurately or
quickly.

M Sinclair: Term wused 10
describe mail order problems.
Now obsolete.

B Sink: Whart happens to micro
makers after a bad Christmas.
A method of dissipating heat
generated by circuitry.

M Source code: The language
in which a program is written
initially.

M Spooling: Involves writing
dara to a disc for later output 1o
a printer.

B Start bit: A bit preceding the
data bits in a character code dur-
ing communications to identify
the first data bit. A stop bitiden-
tifies the last one.

B String: A series of characters.
B Structured programming: A
method of prgramming based
on neat flowcharung and
intended to be elegant — good
structured programmer word,
this — and easy to understand.
Structured programmers can be
recognised by their willingness
to discoursc on esoteric program
languages and occasionally by
their Pascal T-shirts.

B Subscript: Sometimes refers
to illegible printer output, or
rejected BBC radio plays, but
really means those dinky little
letters which reside just below
the real thing.

B Subset: A collecuion of
related data which is part of, and
completely encompassed by, a
larger collection of data, or set.

B Syntax error: A typical piece
of computer output.

M Systems analysis: A method
used by consultants to persuade
you 1o pay inordinate amounts
10 give a recommendation as to
where your business problems
lie, and how you can solve them.
The answer is invariably that
you need more money.




he 6502 has proved to

be a workhorse of a

processor. At the

centre of the Apple II,

Commodore 64, BBC
and many other successful
microcomputers, the 6502 has
developed 2 momentum which
is keeping it alive, even in the
days of impressively-powerful
processors such as the 68000.
One of its main advantages is
that it is comparatively casy to
program - €asier, in our opin-
ion, than the Z-80 - so getting
to grips with it does not take 100
much time.

Every processor has a range
of instructions it can interpret
— the full range is called the
instruction set — and a program
written in those instructions is
usually called a machine code
program. It is possible to add
short machine code sections to
a Basic program by using PEEK
and POKE commands to load
the data and instructions into
various memory locations.

The reason is simple — speed;
Basic 1s slow, machine code is
very fast. Another reason is that
a machine code program uses.a
minimum of memory space,
whereas Basic or any other high-
level language is comparatively
greedy. \

Adding machine code to
Basic 1s usually something of an
error-prone performance. The
instructions sometimes need to
be translated into hex before
being POKEd into memory, a
slow, tedious and unrewarding
operation. On some computers

Machine code
made easy —
Peter Turcan
tackles the 6502

such as the BBC, however, that
1S not necessary as there is a
built-in assembler.

An assembler translates what
are called mnemonics which a
human can understand into
numeric codes the processor
understands. The process of
developing a machine code pro-
gram is to create a file, usually
called a source file, and 1o use
an editor 1o type-in the
instructions in mnemonic form,
run an assembler program to
create a second file containing
those instructions in numeric

Convention for writing a machine code subroutine

SUBRTN PHA
TXA
PHA
TYA
PHA
*

/ save off A, X and Y on the stack

<body of subroutine>
*

PLA / restore A, X and Y.

TAY
PLA
TAX
PLA
*

liZginn ers’
guide to the
6502

form, return to the editor to cor-
rect any syntax errors, re-run
the assembler, and finally run
as a program the output from
the assembler, usually called a
binary or object file.

That basic loop is then
repeated many times as faults in
the program are found. A
further extension of the loop is
to develop a large program in
several more manageable posi-
tions, called modules, assemble
them separately but run them
all together by using what is cal-
led a linker. A reasonable size
for any module is 500 lines, so
becoming familiar with a linker
can be left until you are familiar
with the main business of writ-
ing machine code programs in
assembler.

For anyone considering
entering the world of 6502
machine code, I would recom-
mend obtaining a good assem-
bler package and a good refer-
ence book on the 6502. The

other main piece of documenta-
tion nceded is a detailed refer-
ence guide to the computer
memory —a memory map. With
those three things machine code
programs of great size and com-
plexity can be tackled. Without

any one of them you may well.

fall on the first fence.

it is important to work out con-
ventions to handle subroutines
and then stay with them
through thick and thin. The
mstruction to call a subroutine
in 6502 is JSR <xxxx>, where
<xxxx> is the address of that
subroutine in memory or, more
uscfully, a name associated with
an address.

JSR is a good example of a
mnemonic — it stands for Jump
to SubRoutine. When that
instruction is done the com-
puter remembers where it
finished by placing a return
address on a stack. A subroutine
i1s left by using an RTS instruc-
tion — Return from SubRoutine
— which picks up the return
address and processing con-
tinues with the next instruction
in sequence after the JSR
<XXXX>>.

A stack is like a machine gun
cartridge — the first bullet in is
the last out. That method is
used so that if one routine calls
another, that calls a third, that
calls a fourth, and so on, then
the RTS instructions will pick
up the return addresses In
reverse order, so the fourth sub-
routine will return to the third,
the third to the second and
finally back to the first.

A processor contains a
number of registers — see the
computer course in the May
issue of Your Computer — called
the A, X and Y registers. There
is also a stack pointer (SP) and
program counter (PC) in the
processor but if your programs
are well-behaved and conform
to good conventions, you will
not need to concern yourself too
much with them. Another regis-
ter, the processor status (P) con-

RTS

Figure 2.

Adds N1 to N2, leaving the result in N2
ADD16 SAVE / save registers

’ CLC / clear the carry flag

LDA NIL /Aregister = low byte of first number
ADC N2L /addthe lowbyte of second number
STA N2L /storeinlow byte of second number
LDA NIH /A register = high byte of first number
ADC N2H /add the high byte of second number

STA N2H /storeinhigh byte of second number
RESTORE /restore registers

The most fundamental unit of
any program is the subroutine,
sometimes called a procedure,
without which programming
would be almost impossible.
Before leaping into a program,

tains single bits, called flags,
which are set independently to
give informarion on the results
of comparisons and the like.
When a subroutine is called
it is a good idea to save the

|
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A, X and Y registers, in case
they conrtain useful information
the calling routine does not want
to be corrupted by the sub-
routine. That gives us our first
convention, a subroutine should
look like figure one. Whenever
the subroutine SUBRTN — that
could be any name - is called
by a JSR, the registers are saved
on the stack before anything is
done and restored at the end of
the routine before returning.
The five statements which
save and restore regisiers can,
in many assemblers, be grouped
into what 1s called a macro. A
macro is a definition of any
number of instructions and pre-
vents having 1o type them every
time; the assembler program
will include them when 1t
encounters the macro. In future

You need an
assembler, a
reference book
and a memory map

examples we will assume there
arc two macros, SAVE and
RESTORE, which save and
restore the A, X and Y registers
respectively.

The 6502 operates on units in
byte quantities. There is an add
and a subtract instruction bur
many programs will require
additions and subtractions of
numbers larger than eight bits.
If we wish to add two 16-bit
integers, that is done in 6502
instructions by adding each half
at a time and detecting whether
there 1s anything which should
be carried from one addition to
the other. Figure two shows the
program,

The program in figure two
shows how the carry flag - one
of the bits in the P register — is
useful. That flag is first set to 0
bur the addition of the two low
bytes may set it to 1 if thar addi-
tion overflows. If it is set to 1,
the ADC command - ADd with
Carry - in the second addition
ensures that overflow is taken
into account. The other
instructions in thar subroutine
shoud be reasonably obvious;
LDA loads the A register with
the contents of the memory
locauon specified, STA does the
reverse.

Many 6502 programs will

contain a large number of fun-
damental routines which per-
form 16- and 32-bit addition,
subtraction, multiplication and
division. Fortunately there is no
need to re-invent those wheels
by determining all the overflows
for yourself; instructions for all
those routines will be found in
most 6502 programming books
from which they can be copied.

Our  example additon
exposes another problem, that
of addressing. The numbers N1
and N2 are passed as parameters
to the subroutine by first load-
ing the values into four bytes of
memory. Figure three shows
how this subroutine would be
called to multiply 300 by 125.

In figure three, the instruc-
ton LDA £1 loads register A
with the number 1. That is cal-
led immediate addressing. In
figure two the instruction LDA
NIL loads the register A not
with 2 number but with the con-
tents of the byte pinpointed by
the name NIL. That is called
absolute addressing. Immediate
and absolute are called addres-
sing modes and therc are 13
addressing modes recognised by
the 6502 processor.

Addressing modes

Another example is LDA
(LOC).Y. That loads the
accumulator with the byte
which 1s Y bytes away from the
address held by the location
LOC in memory. This is an
example of indirect indexed
addressing; the Y register is
used to provide the index and
the brackets round LOC mean
that the contents of LOC arc
required and not LOC. The lat-
ter form of addressing is called
indirection and is very useful in
writing machine code pro-
grams.

Although addressing is cru-
cial, learning the addressing
modes is a little like lcarning
English tenses in grammar; it is
often casier to learn by example
and ignore the theory. Plough-
ing through text on indirect,
indexed, immediate, absolute,
implied and the other modes of
addressing is sufficient to send
any newcomer running for the
Basic Interpreter. Addressing,
however, is nothing like so
daunting as it looks at first and
the initial horror can quickly be
overcome by getting on with the

job. So learn addressing as you
proceed — do not attempt to
swallow 1t all at once.

Another crucial concept sur-
rounds the use of a special 256
bytes of memory called Zero
Page. That is the first 256 bytes
of RAM, and is special as the
first two hex digits of any of
those bytes addresses is 00 -
hence the name Zero Page. To
take advantage of that there are
special addressing modes for
Zero Page which have the
advantage of being faster than
the rest, as a shorter address has
to be interpreted by the proces-
SOr.

the processor knows the first
byte of the address is zero and
so ignores it. That means that
data can be stored and retrieved
in zero page faster than in any
other area of memory and so
that page becomes prime real
estate for storing frequently-
used variables.

Machine code prégramming
1s often easier if the algorithms
are written in advance in a well-
structured language such as Pas-
cal or possibly Basic. That is
because major program flaws
are often difficult to find in an
assembler lisung and also
because translating downwards
to assembler is straightforward.

The address 1s shorter since

The statement IF C = D THEN
PROC-ONE ELSE PROC-
TWO is translated in figure
four; note how the high-level
language can be used as com-
ments. OUT and P2 are labels
used by the unconditional jump
instruction JMP and BNE -
branch if equal flag not set.
Gotos, case statements, FOR
loops, WHILE loops and so on
can be translated just as easily
into assembler.

The few examples should
indicate what programming in
6502 might be like. It is true
that many more lines of code
arc needed to translate single
lines of a high-level language
but with good conventions the
extra siz¢ should not be too dif-
ficult to cope with. Each
instruction — there are 56 — usu-
ally takes between two- and
four-millionths of a sccond to
complete.

Speed of that kind 1is
hopelessly unobtainable in
high-level languages and is cer-
tainly the main attraction of
machine code programming but
also there is the feeling that you
arc really in control of the com-
puter, as machine code
instructions are usually easy to
understand, perform exact
operations and have no side
effects.

Figure 3.

NIL HEX 00
N1IH HEX 00
N2L HEX 00
N2H HEX 00

/ add 300 to 125
LDA £1

1

STA NIH

LDA £44

STA NIL
LDA £0

STA N2L

LDA
STA

£125
N2ZL

Setting-up parameters for the 16-bit addition,
/ Data bytes set up in memory

/ A holds 1, not the contents of location
/high byte, so value is 256

/low byte contains 44 as 44+256 = 300
/high byte of 125is 0

/low byte contains 125
JSR ADDI6 /performs the addition

Figure 4.

LDA C

CMPD

BNE P2

JSR PROC-ONE
JMP OUT

OUT:

Translation of if . . then . .else

/THEN PROC-ONE. ..
P2: JSR PROC-TWO /ELSEPROC-TWO




SYSTEM SOFTWARE

ciween the twin ex-

tremes of program-
ming in a high-level
language like Basic
and low-level coding
in an MPU native machine
language there is a third level of
programming - programming
in the operating systéem of a
computer. It is more like using
a high-level language yet the
degree of control 1t affords the
user over the computer system
is more akin to that achieved
when using machine code.
CP/M, the most widely-used
8-bit operating system, has a
wealth of transient program
utilities available 1o the user,
though most people make little
use of them. Amstrad, for

example, supplics a comprehen-

sive range of CP/M utilitics with
the PCW and CPC compujers
vet, with the exception of the
disc copy commands, few users
will make use of them. At least
one of the commands can make
using most PCW software, in
particular, far easier. That com-
mand 1s SUBMIT; the COM file
for this utlity is supplied on side
two of the PCW system soft-
ware.

The SUBMIT utility allows a
sequence of instructions stored
previously within a data file 1o
be executed one by one as if they
were cntered at the keyboard.
To appreciate the significance of

Submit is only
one of a range of
powerful CP/M
utilities.

this command, consider this
example. The PCW computer
is 1o be used in conjunction with
a word processor which requires
a COM file and associated over-
lay files to be copied to the PCW
RAM disc so that it may operate
most efficiently.

To achieve that without the
use of the SUBMIT uulity
would require the following
serics of commands to be
entered at the keyboard. First;
with side two of the computer
system software in drive a, the
CP/M Peripheral Interface Pro-
gram would be called with the
command PIP. The disc in drive

Forced mto

submiss

a would then be removed and
the word processor work disc
inserted in its place. Then the
line m:=a:wp.com <return>
would be entered, followed by,
for example, m:=a:wpmsgs.ovl
<return> and m:=a:wpprint.
ovl.

. Those commands would then
be followed by a single return
fo exit the PIP utility and then
the line M:<return> to log on
to drive m, then the command

Having created thav file on
the word processor working disc
and copied the PIP.COM and
SUBMIT.COM files from side
two of the system disc, to load
and run the software it is neces-
sary only to type the single com-
mand SUBMIT USEWP. The
computer will then read in each
line of the SUB file and execute
each in turn, duplicating the
entry of each via the kevboard.

The SUBMIT command has
an additiopal sophistication

The CP/M submit utility allows users both
to personalise their systems and to prevent
keying repetitive sequences of commands
at the keyboard. Ken Alexander introduces

the command.

WP to run the word processing
softwarc. That tme-consum-
ing series of commands would
have to be entered at the start
of every session with the word
processor; clearly there must be
an casier way. The SUBMIT
utility provides that easy way
out of the problem.

In the foregoing example. the
user would create a file called
USEWP. The,file type would
be set 1o SUB. Within the file
the sequence of commands
shown in listing one would be
entered. This file could be
created with the CP/M ED uul-
ity or by Locoscript using the
create a simple ASCII file
option, having entered the lines
of text.

which operates when the CP/M
operating system is first booted.
As part of the boot process, CP/
M looksifor a special filc,
PROFILE.SUB. If that file is
present on the disc which holds
the CP/M EMS file, the com-
mands contained in the file will
be executed automatically.

To create a boot disc which
will allow the WP software to
be loaded from a cold start the
CP/M operating svstem soft-
ware would have to be copied
to the WP work disc and the file
in which listing one is stored be
re-named to PROFILE.SUB. A
directory of the WP work disc
would thus produce the output
shown in listing two.

Many other CP/M commands

mn be incorporated as part of a
SUBMIT  file. The SET-
KEYS.COM and associated
KEYS file could, for example,
be used as part of the submit
progess. ‘T hat would allow the
kc bdaxd of the computer to be
so that the keys
associated with word processing
functions — the cursor control
keys, EOL, copy, cut and the
like — would generate the
appropriate sequence of com-
mands.

The SUBMIT command, if
used correctly, can ensure that
when the CP/M software is _
loaded the computer is confi-
gured for immediate use. SUB-
MIT, though, is only one of the
commands which can be used
to personalise the PCW com-
puter to meet the requirements
of .a particular user. Browsing
through the CP/M section of the
PCW manual will reveal many
more useful urnlities.

specific examples.

AND SOTOZ...

FURTHER READING
Is there life after the Your Computer Course? We list some
suggestions for additional reading.

NEXT MONTH
MASTERING INTERRUPTS

Many programs use interrupts to speed their operation. We
explain the concept of interrupt-driven software, with some

. With the final part of our glossary.

Listing 1.

PIP

<m:=a:wp.com
<m:=a:wpmsgs.ovl
<m:a:wpprint.ovl

=

<m:

<Wp

Note that the above could be
shortened by use of the CP/M
wild card option, by replacing
the three lines transferring the
WP files to the RAM disc with
a single line of the form
m:=a:=wp*.*

Listing 2.

JI4CPM3.EMS

PIP.COM

SUBMIT.COM
PROFILE.SUB

WP.COM

WPMSGS.OVL
WPPRINT.QVL

Note that the CP/M software
may have a slightly different
reference from  that shown
above but will be the only file
to have the EMS extension.




FREE SOFTWARE

When you buy one of the new Atan ST computers from Silica
Shop, yau will receive a large and varied software package free
ol charge. This package covers several applications and com-
prises a total of ning titkes, All STS now have TOS/GEM on
ROM, and the total fist of free software 5 as follows.
1} GEM - DA Deskiop onvironment with WIMP (in ROM)
?.\ TOS - Tramjel Operating System (in ROM)
3) 15t WORD - Word Processor by GST using the GEM
environment and mulliple windows
4) BASIC - Personal Basic by DR (with manug)
5) LOGO - Logo language by DR (with manusl)
6) DOODLE - Simple paintdoodie drawing package (works on
mang of cofour systems)
1) MEGAROIDS - Asteroics type game by Megamax
B8) NEOCHROME - A powerful colour paint and graphics
package (only useable with colour systems)
9) CP/M EMULATOR - Allows the use of DR's 280 C/PM soft-
ware fo run on any ST system

3rd PARTY SUPPORT

The power and polential of the ST range of computers is
causing a fl0od of new sOftware tithes, peripherais and access
ones from third party manufacturers. Titles range lrom word
procossing to spreadshaot programs, from graphics and games
to database managomant - all with those casy drop - down menus
and windows. With the [ist of companies producing ST software
inciuging dozens of 1op names, you can éxpect some firs! class
titles for the new ST range. The following includes a solection of
the third party manufacturers who bave developed. or are work-
ing on, products for the ST range

NEW 512K 5205T-M KEYDOARD:

an NP modulalor and cable,
ordinary domestic tnfovision set

nesd 10 purchaso either a

stotage space
may connect your ST 10 a monitor

Arari 5205T-Me
enhanced by a third party AN

of only A3 97 (*VA[ ~LADY)
an altarnativo to the 10409 T.§

ONINITEE N
088

the 5205T-M,

oeatest branch tor & demonstyation

DATA STATEMS
DELTRON
DIITHIUM PRESS
DRAGON GhCUP
DUFCSE PLANG

ELECTRONIC ARYTS
EXECON

MSING STAR

w's) Ails milug ié Agl"io‘-l’JEcglJll‘;STi

At Silicas we have boon sucoossiully dodicatled ta Atan ovor 2inca their products st appoared on the UK
market, Wo can annbute our success largely o the Alarn specialsation winch we practice and 1o the uses
back-up we provide. Resl assured that when you buy a pioce 0] Atan hardwitre a1 S0Cx you will be fully
supported Qur mailings gving nows 0! soltware Migases and Svelopments will keep you up 10 date with
tho Atan markat and our tochnical support toam and sales stafl are at the ond of the telephone ke 10
deal with your probdems and supply your sy need W ir spocahst blas, we am 10 késd S1ocks of
all the available Atari nardware, soltwiare, poniphorsls & Accessoreos We also stock a wige range of
Alan dooscated books and twoudh us, tho ownors on Lur ligl can 3ubICNDE 1O Several Amoncan Atan
dedicaled magazines. We con provide a full service to all Atasi gwners and are now liomly establisted as
the UK's NUMBER ONE At specialists Here 210 just some of 1he 1hnge we can ol » Ouf CUSTOMDIS

*FREE POST & PACKING gN MAIL ORDERS  If you would like 1o be registered on our mailing

ATARI

* FREE NEXT DAY DE list a8 an Atari compuler owner, Of as & person
*INFORMATION MAILING SERVICE interested in Duying an Atari machine, lel us
* TECHNICAL SUPPO know. We will be pleased 10 keep you up fo date

* HIGHLY COMPETITIVE PRICES
* AFTER SALES SUPPORT SERVICE
* REPAIR SERVICE ON ATARI PRODUCTS

SILICA #Z=3

HOTLINE —

with new Alari developments free of charge. So,
return Ihe coupon today and begin expeniencing
2 speclalist Atari service that is second to none.

01-309 1111

In addition,
suppiod with S12K FAM, & mouse and a fres et OF 3°4°
CoOnaIning applications soltwars The TOS operating systom
and the GEM graphcs pachsge afe now supDliod on 152K ROM
ohips which are alfeady installed in the KeybDoard
thatl tha Oparating system will sSutomatically Doot in when you
switch the pOwer On. In Addtion 1O the KeybDoard, you will also
M byte disk drive (REP £130-VAT) or
a IMhyle disk dave (REP £174+VAT) Eithar disk doive will pro
vide you with fast informalion relisval and & vast amount of
If you preled nOt! 10 use your own TV sst, you

Your may purchane e

SM 124 monochrome mondor (RAP £130+VAT), or one of Alan's
Wi ThOomson COlour monilons Allarnatively, you may choosa
ane Of the many thed party Colour moniters whedh sfe availlasie

NEW 1024K S205T-M+ KEYBOARD: (0 addition 10 the standard
HI0NT-M, we have a now Koyboard which we are calling the
Thae M+ iz a 5205 T -M KayDoard wiuch has been
megabyle of
mamory. The S208T-M+ ia available from Silica at a refail price
¥ his product will provide you with
but at a lower price. Adaitionally,
i1 featuros (he advantage of the 5205 T-M's buill in modulator

upgtade to 1

ABACUS EXTENDID S'W MICRO-ED INC ROOINION SY2
SCANBOAJUGH
:c‘“::” 'F:‘;‘::“ ::W*g“ o For the businesSman and the mare Sarioos Home Lser Atari
-IC‘:CI“ v FRST umﬂ 0 (NG nw;mm have introduced the 1040571, o low cost powstnouse which
ll.:l.o”w M“‘m‘ja “lDO‘ I"C SOFTEX a.un. b introduced 1o n ln;nuu'-!is anvironment as & siar
N = SYSIem, OF Can auDPOt i mai liame COmputer as a s
ADVINTURE INT ?&:ﬁ'n’::c MiLLE oM m";“m now 0N megabyts 108 neos Atard’s ‘value for moooy’
ANTIC uunmm SO ropulabon In the m.plu Hace IS INe TIERY sy s SOMP LT
Mmml Mw o0 ch;-“m‘ available w e MmOy 1or loss v ER0O Yo
m“7‘1 m mc"u' mw can purchas ine o DF COMOur \:(\'—l'll
! The price ot the o Gl oime systom s L7949 (* VAT © $918 85%)
‘;-“‘:"O_ m'm :ED:;:I'P‘-: colow -..wl-—-‘u al anly T990 (*VAT - £1138 A%) The new
soAcw ST-F not only leatures twice as much memory &8s the
amc o wesor ATy SPRNAKTR 5208T:M, BuT atso Nided sk
mES NSOFT (¥ SETAYSTINS drive and mains lransformess, Hoth bi S0ls 1D give
Bayviw CAAND LOGTC oo STONEWART 8 compact and stylish unit with only One mains lead. The
DLOCIMEYIR ANQWLTDOWAST BURLOCC

1040511 is atso suppled with a liee a0ltware package Unkiko
The TOLONT-F was manutactured solely wilth bus

Call o

|LUE Crap LASERSOFT OTHUN VALLLY FUNSHNE BOOKS in e {0 mind and as such is supphed with & monitorn. It dogs
8Os LIHANTR 0xx1 SUSPLIMENTAL InClude 1hg RF mOogutaton Of lead
LEVEL % PAPERLOGIC SYSTEMATICS ST-F wl all four branches of Siica Shop

1-4 The Mews, Hatherley Road, Sidcup, Kent, DAT4 4DX
117 Orpington High Streel, Orpington, Kent, BRG OLG

Lion House (1=t floor), 227 Tottenham Courl Rtd, London, W1
Sellridges (15t floor), Oxford Streel, London, W1A 1AH

The new S205T-M Keyboard
costs only £346.96 (+VAT “£399) and is ya! anothar price break-
through for Atarn Corporation. The woyboard now ncludes Doth
aflpwing you 1O Conmect §F o an
the keyboard s
dizks

This means

Wa now have stock of the

THE ATARI EXPLOSION!

If you ead the specialist computer press, you will have noticed that there
IS one company whach 15 gotling a large shco of adilondl 3pace al the
momenl. that company 5 Alan Corporation. Atarl have been making the
news since the launch of their new 16732 bit range of ST computers. Led
by the powerful figute of Jack Tramiel and under the bannor ‘Power
vamout The Price’, Atan are monufacturing new computors at unheard of
prces. with tho powod 10 challénge Brmly establaiwd mathet isadens. With
tha introduction of IBM compatibility, a CP/M emuiator, & powerful net

working systom and A commumcalions package for their now low cost
powerhouses, ¢ doesnl look as il & will be long before there is an
wrplosion of the magnitude which widl sea Atart placed firmly Bosigos such
names as DM and Olivetti in the porsonal computer marketplace, Road on
for more detals of what Atan are domng, and how they are gultng ther
Powor Without The Price’ computers beyond the reach of the competition

FREE CP/M EMULATOR

This newly snnouced CP/M Emulation Package. will eaable softwarce
writién undor Digial Rasearch’s ZB0 CP/A operating system to bo run on
the ST family of computers. There are sewveral thousand apphcahons
wrtten for CP/Min tho UK alono, and saveral of the major CP/M software
gevelopment houses may convert their programs 10 3%° disk format for
he ST range. The CPM amulation package s suppled FREE OF CHARGE
oy Sihica Shop with afl ST computers

IBM COMPATIBILITY

To make the ST avadable to those busmosses who cutrently run 1BM
systoms and are looking for a low cosl expansion method, Atari have
announced & CoO-pIocessing unil for ST compulers. This PEOCESSOr will
spon Ihe ST range 10 all IBM or 1BM compatible soltware appbcations, The
inie, whech altachaes to the ST compuiars via the DMA (Direct Memory
Accoss) pornt, contains an intel ﬂ”!ﬂﬁ procossor with 5125 of RAM and will
accept & 5% drive. In iU ST mode, the unit will also act as a second
disk drve, offenng the user an acdizonal 300K of memocy. The 1BM co
procesmng unit should be available in late Summer 1986, I you would ke
10 Do infoimed when i 8 relaased plonse completa and relum thé COUPOn
below. We will send you lTurther details as soon as we have them

20Mbyte HARD DISK £739
The new Atari hard disk for the ST ange hag just been roloasod All ST
computers alroady havoe a hard disk interfaco bullt into them 20 thoro is O
oxtornal interface re red. The memory size of the disk is a massive 20
megabytes (unfornm } with & dala ltansfer rate Of 133 Mbytes Do
socond Al a price « 0 {+ VAT LR4G), the 5% hard disk offors maspive
storagoe with 1ast aCC083 81 3 vory roasonable prico

NEW ST SOFTWARE PACKAGES

There are now Nundreds of sottware packages whith h'\n‘.‘ Deen announ
cod for tha Atar ST ranqgo. Titles available now include DB Man, s DBase J
clone 53 well as HA D Base. a DBasa 2 clone In addition, PC Intercomm is
8 VT 100 ermnulator which @nables you 10 use any ST keyboard as a torminal
connecied 10 a8 mainfiame o mini. Other programs incluco a Lotus 1-2-3
clone (sco paragraph below)

Atiany

VIP PROFESSIONAL - LOTUS 1-2-3™ CLONE

Thas s probably -hc most imprassive program 10 have boon released 3o far
e

your
for the ST range. VIP Professional is
spreadsheel, database and graph n program which i idontical Both in
féatures and commands (0 Lotus 1-2-3". The same spreadsheot analysss

InfOrmakion managemont and c-‘lao«g '\af; Dusiness graphics are all com

bined in ong aagy 1o alfordsble pa g What's more, VIP Profes-
sional not only has all th atures of 1 *, you can also typd the aame
commands 10 do the same things Proh:m‘,' the most surprising feature of
YIF FProtesawonal 13 not ils total compatibadity with Lotus 1 3=, nor its
oase of use, butl its price, Lotus 1-2:0™ for the 1BM PC/AT costs £398
(VAT £454 25), whomas VIP Professional for the ST 12 3 moro £169
(VAT 1 £19435). That's less than halt the price! if you would lika furiher
detmls, of VIP Professional, please retun the Coupon below

1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX

tremely sasy 10 use, inlegrated

SEND FOR FREE ATARI ST LITERATURE

-
’ﬂ----------‘--“-
To: Silica Shop Lid, Dept YC 0686, 1-4 The Mews, Hatheriey Road, Sidcup, Kenl, DA 4DX

i ! PLEAS

I Mo/ Mrs/Ms: Inilials: Surname:
l Address:
4
I Postcode:
Do you already own a compuler
11 30, which one do you own? >

A v Gn = B B e = Y B BE =S

E SEND ME FREE LITERATURE ©

ON THE NEW RANGE OF ATARI ST COMPUTERS

A e =

o
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uasmodos ding-dong
derrin dos rattle the rafters

text-teaser 328
world where* /|
no 'modo has lept before!, ‘|,
Go on... take a swmg at lt'

snmummx&?g @5 ‘"; 95commoona P

Ocean Software is available from selected branches of: [/ W/
: @) WHSMITH " LTI WOOLWORTH LASKYS Rumbelows [l |
\ ‘ Greens SpecuumShopsandallgoodsoftmredulemedeenquun&swekome | 9§

Ocean Software Limited

\ Ocean House - 6 Central Street - Manchester- M2 5NS Telephoneoel 832 33 Telex 669977 OceansG
Rt NS a2






