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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
2 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
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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 fools.

DATA PROTECTION

Do you need foregister under the Data
Protection Act? We have the answer.

ADVENTURE REVIEWS

Our guide tfo the best of the latest
adventure games.
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‘34 forthe start of four page=

devoted fo the

DR LOGO
it is a mistake to dismiss Logo simply

as a language to control lurtles, as
Mike James reveals. A

SPECTRUM 128
PROGRAMMING

Continuing our guide to the inner
working of the Sinclair - sorry Amstrad
- 128K computer.

NEXUS COMPETITION
Win a digitiser in this month’s

competition with code-breaking as the c‘
aim.

ADVENTURE WRITING

GUIDE

Part two of our series showing how to
construct your own adventure game.

Big Biue's blockbuster.

o
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ti“iml:fﬁlﬂ this month.

SOFTWARE PREVIEWS
4 O Games in the pipeline.
40

g

COMPANY PROFILE — ELITE
We preview tomorrow's
chart-toppers.

5 oot e e

HARDWARE REVIEWS
3 Thomson's monitor and a joy-
stick with 4 or 5 way movement
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It does accounts, projections,

No wonder people are racing out to buy Amstrad’s
new CPC 6128 computer.
Not only does it answer all your business needs,
it's aiso compatible with neariyv 200
arcade and adventure games. So it
can either speed you through your
mcome tax returns or whizz you
round a simulated Siiverstone
On the business side we start
vou off with
a free disc
which mtroduces you to the Amstrad CPC
6128’ impressive range of capabilities,
and the best ways to exploit them
You'll discover how its massive
128k memory can open the door
to over 8,000 CP/M* applications

AVAILABLE AT ALLI

bi
jii.l.'i..i

Programs like “Wordprocessing’ and "Database’” will
file and index records, produce standard letters, mailing
lists and even compile reports
There’s a series of business control
programs which lorm a complete invoice,
stock control and statement system
In other words it's easy to choose
the software you need
to take the big problems
out of your small business
But evenif you don’t own a business
there are plenty ol good reasons lon
owning an Amstrad CPC 6128
It makes short work of the prohlems
we all face. Like keeping track of rates, mortgage and
HLI. payments.
However even soltware packages as comprehensive




,| wordprocessing and 180mph1

as Amstrad’s are only as good as the hardware
they're loaded into
You need a complete system
Fhat’s why the Amstrad comes complete
with a built-in disc dnve as well as a monitor
(green screen or full colour). 50 1ts ready 1o go to §
work as soon as You gt it home
Andil you want to go turther additional disc
drives, printers and joysticks are all available to ensure
that vour « OIIPULer Can grow with your growing needs

Al_’%?tradkCPC 6125
With Green Screenaround  £299 - W1 128 memory

: | Who says business and pleasure don't mix?
With Colour Monitor around £399 |

l Anistrad PO Box 462 Brentwoodd | BEssex M 14 4 ED

VALLANCES - WH SMITH - WIGFALLS - AND GOOD INDEPENDENT COMF
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Join the front runnet

the ideas that will profit you best.

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
IIl't]llli 1o l)t* L'L'lt'l}l‘atiﬂg our 9th ycar.

Once again you've the g{)ldcn
uppnrhmit_\’ to see all the famous names in
the business battling lor top positions
alongside fresh, talented newcomers.

.-'.'I.l ‘\’ULII' It"i.:'i’l.l.l’l." .".'Ul;.l Call pit‘li ﬂl'l(.{ L'I'll‘.ll..‘-'.‘il..‘

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
professional, a teacher or an enthusiast.

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

-:'nm'-l.lh-;tm'_\.' area, our Product Locator system,



T apricot

er's at the main event. |

the new PCW Show Education Centre and for your tickets now. [ Business, professional
the Association of Computer Clubs. ﬂﬂ\\\ and trade only days 3-4 September |.
' All offering help and advice with : ¥ i For advance tickets at £2.00 each
d 't 1

will the stars fare against the . on 01-487 5831 w]th}'uur Access

\?\7 or Barclaycard number. Or send l
\\‘“F’% a cheque to PCW Show Tickets, ;

your computing problems. So how Y i S ring the PCW Show ticket oftice

smaller specialist suppliers this year?

Get set lor the main event when all will

S\
be I'l:\'l‘.‘HIL‘(!.‘ | . . 3.7 SEPTEMB[R 1986 11 ﬂ'hlr:chtstcr Square, [ .ondon
The stadium 1s London’s Olympia. OLYMPIA LONDON WIM 5AB.

TIH;. l];lIL‘H 3_;’_' SL‘I_?tQ“‘Ih[‘r ]98{]- SEI‘[{ SWEdh]'HﬂiﬂﬁllhﬂP“tHwﬂdd Chrgansidd by Sonzbegsd Lamaed L1 M besie Sl v Lk WD NY AT




ALL PROCEEDS GO TO THE
PRINCE'S TRUST

LIGHTNING DISTRIBUTION LTD
841 HARROW ROAD
LONDON NW10

1 b

48K SPECTRUM COMMODORE 64

PITRALL Il ACTIVISION PITEALL Nl AGTIVISION

PSY TRON BEYOND SPACE PILOT 2 ANIROG

FALL GUY ELITE PSYTRON BEYOND

Al ASTRA GARGOYLE | FALL GUY ELITE

SAM STOAT SAFEBREAKER GREMLIN GRAPHICS | DEMONS OF TOPAZ FIREBIRD
SPLAT INCENTIVE SHEEP IN SPACE LLAMASOFT
MUGSY MELBOURNE HOUSE | KONG STRIKES BACK OCEAN

KONG STRIKES BACK OCEAN BLACK THUNDER QUICKSILVA B
CHEQUERED FLAG PSION DEATH STAR INTERCEPTOR 4 £

BLUE MAX U.S. GOLD ! IALLADEGA
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Just a h:
your m'(mh have the nervous breakdown you've earned and the next thing you know you're setting out through the|

ﬂll mldn t think anything el:u could go wrong now weuld you? There you were sitting peacefully in

' Partals to stop the Evil One rending asunder the fabric of Creation. Some doys nothing goes right. ..
An nmu:h;.d.l-mm animated adventure across the ages of Man to save civilisation. You'll be able to start playing it in minutes

but you mightn't finish it for years!

WARNING: This gome could damage your social life. TIMETRAX is an addictive habit.

Im pwis ol diflicalty ikls game s svallobls lram Arges Prass Seliwars.

[ The Argus Press Software Group, |
| 1iberiy House, 222 Regent Sinee, |
 London, WIR T,
lelephone: (1) 439 Obdi,
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EDITORIAL

significant percentage of the articles in a
typical issue of Your Compuier are
concerned with reviewing the latest
hardware and software launches. When
preparing product reviews, a reviewer is
under a number of constraints, not least 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-"¢m-up game or
jovstick, 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 isa need
to mention the new software as soon as possible. To
test a database thoroughly requires that it be used
for a period in a variety of applications. Clearly the
latter requirement conllicts 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, 1o 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

Hot on the heels of the
Commodore announcement of
the final official launch of the
Amigain the UK. follows the
news that the company is
showing a pre-tax loss of 836.7
million in the first quarter of
this yvear on sales of $182.3
million world-wide.

Commodore UK. head
man Chris Kaday savs that
despite announcements of the
poor financial showing, there
arc many people still wanting
Commodore products and that
owners of 64s. 1285 er af need
not worry about their favourite
computer company. He is
particularly optimistic about
the Amiga, announced in May
as a £1,500 busincss machine
with colour monitor and
built-in disc drive.

“We are recruiting dealers
for the Amiga,” he says. “We
have about S0 dealers and they
are applying thick and fast. All
the dealers we have so far
recruited have made their first
orders. | 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-

Commodore

term importance. Once the
software becomes available 1n
truec Amiga form. pcople will
not want PC software for it.”

He is a little more guarded
when talking about
Commodore 6ds 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 it
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
machine previewed exclusively
in Your Computer in March,
in¢cludes 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 savs there will be
no reductions to the £49% price
of this bundle, summer
prmnc;l:ilmﬁ have been known
to include price cuts,

RAM upgrades

Elsewhere in this issuc of Your
Compuiter 15 an article
describing the installation of
an extra 256K bank of RAM
to the PCWSE256 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 rathcr expensive ophlion
and many owners may well
baulk at the cost of the official
disc upgrade kit. Enter Citadel
Products. a London-basecd
company which offers a
complete disc and memory kit
for only £189.95. The ku

includes all the necessary

metalwork and instructions
and the price 15 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 1Cs
together with instructions at
the price of £32.50.

Citadel Products. 50 High
Street, Edgware, Middlesex
HAS TEP. Tel: 01-958 1848.

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




Sir Clive

backs WSI

Thereis life after death, at
least if youare a brainchild ol
sir Clive Sinclar, 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 Chve's Metalab
brainstrust have been working
quietly 1o get one of his most
imnovative projects to date
back on its feel.

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

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

NEWS

contain the name of the
famous silicon-knight.

Establishment ol the
Cambridge-based Anamartic
company is a deliberate move
by Sir Clive and the people
working on the WSI project to
take away attention from his
P.’i.\l consumer intcrest -'l"l:lt
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 WSI1 projeet 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 1o benefit
from this ground-breaking
technology in the form of a
WSl half-megabyic RAM
cxpansion for the machine.
Although many companics
have since moved 1o fill the
gap. they are not exactly
offering waler 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 dBase
IT for the Amstrad,
Commodore 128 and Aan ST
range for less than £150.

That 1s a considerable
reduction from the previous
price of up o £500 — stll 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 wall
soon follow.,

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

supported the Pace
Nightingale modem for use
with 18 computers, a move
which should make the
communications market for
the PCW machines, currently
dominated by the Sagesoft
Chit-Chat package, a good
deal more competitive

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

As part of our Sinclair Special
published last month we stared
that the FE Electronics
Doodler light-pen was
available only for the
Spectrum 128 computer. We
have been asked to point oul
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

1o pit:'l:un,'-.' created wath the
light-pen.

Oops ...

In our guide o 11O devices
published in the May issue, we
suggested that the Vovager
modem was awaiting BABT
approval. In fact, the Modem
Housc Vovager modem has
becn granted a BABT
certificate of approval and we
apologise to Modem House for
the error in our report. We can
state. without rescrvation, that
the Vovager modem
represents excellent value.

MAN LOGIC

By NEIL BRADLEY

15 RSSUMED THRT THE
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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 ori-

Roblek Lid. Unit 4, Islewarth Business Complex
St John's Road, Isteworth, Middx. TW7 6NL
Telephone 01-847 4457

14 YOUR COMPUTER, JULY 1986
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DATASET FOR
COMMODORE 64
& ATARI

ENFAB of EYNSHAM

Computer Workstations

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

please enclose a S.AE

OR Telephone: 0865 881561




COMMUNICATIONS NEWS

Cheap Hayes a Miracle?

.r‘ IT'I:.,'HII.,‘I'IUII'}- new I“ULh.'T“
from Miracle Technology was
advertised i last month's issue
of Yaur Computer and various
other June issue magazines
I'hat was strange. because
issues of Miracle press releases
are usually an abundant and
familiar component of our
mail. vet there had been no
mention of a WS4000.

It appears that the ever-
efficient Miracle marketing
people had jumped the gun in
the advertisement department:
the new WS 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 Compuiter. For -

£79.95, Spectrum 128 owners
will be able to buy a custom
modem, the Spectre. from a
company which rose [rom the
ashes of OEL Liwd, which
designed and manufactured
the famous VITXS000 modem,
among others,

Spectre Communications,
run by ex-0OEL engineer
Lawrence Cook, has done a
deal with Tandata to use part
of the Tandata Qcom QL.
madem system in its Spectre
package. Spectre uscs the
madem sectron of the modular
OQcon system — an ex-OEL
product - replacing the
software module with its own,
Sinclair owners will be
ilg'liulllrtl lin ]:1.':.:1 1|I:|I ”;I'n;
Giorskr, who contributed
major ¢nhancements to the old
VXSO0, was enhsted o
write the Spectre terminal.

Full scrolling text and
viewdata standards will be
catered for as standard and
ilthough the Spectre modem s
restricted o 1200 haud, an
on-board RS232 imterface
enables the vser 1o hnk o
more exotic modems,
something virtually unheard of
previously even on the original
Spectrum. Gorski's software
has full off-line mailbox
capabilities, user-to-user and
300 baud configuration
Oplions.

As the boxes for the
OL-based Qcom svstem were
designed to match the QL.
they also match the Spectrum
128, puncluating ils
attractiveness as the modem
finally to release Spectrum
users into the full world of
COmMms.

slightly "over the top” to bring
it to our attention —al £149 95
plus VAT the WS40 must be
one of the cheapest Hayes-
compatible smart modems
around.

For WS4HN), read “stripped-
down basic version WS3000™,
Missing [rom the WH400
specifications list are the £295
WSI000 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 ¢ven 2,400
baud V22bis, the Later 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 secrets
in comms this vear wis 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 ol the
advantages of Presiel over
some ol its international nvils,
speed of display. is asource of
one of its main crbcsms from
some quarters. Prestel. does
not use tme-costly crror-
checking for ordinary display
of mformation pages. making
the system convenient 10 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 R52352 interface. can
be used with any proprictory
Amstrad terminal software,
.2, the Pace Commstar
package

Amstrad clms to be

shipping around 700K micros
a month. the majority being
the PCWE256/E512 tvpe. From
that there are oplimistic
cxpectations of up to 200000
new Amsirad comms users by
the end of the vear

Yellow pages walks
down the line

Let vour kevboard do the
walking? BT and Prestel have
made a low-kev announcement
thant some telephone users will
be able 10 use Prestel, via a
wateway interface to BT
mainframes, as an ¢lectromic
Yellow Pages telephone
dircctory.

There was no mention of
ordinary telephone
subscribers’ numbers being
accessible on the system —only

business numbers. Also the
system will feature only
London, Guildford and
Reading numbers for the ime
being.

Let us hope that is the thin
cnd of the wedge. In France
there are almost three mullion
users of the French electronic
telephone directory system,
Teletel. That 1s several orders
of magnitude ahead of us in
gonl old Blighty

BABT gives nod
to internal
modems

At last the news that, after &
witit of many months. several
budget 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 6:/125
Multimodem has been granted
a green sucker.

Ironically, there were many
pundits who predicted that the
Cod Multimodem might not
gain BABT approval because
of its plug-in cartrdge design.
“The Commodore 6 will have
10 be approved, (oo™,
familiar saving but now tha
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 greal
difficulty,

Wils
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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 Samwurai battie

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 te 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 1o their
advantage but they lack fighting ability

GRAPHICS
ooe
SOUND
None

and a surprise attack from a peasant may
bring the game to an early end.
Samurai are blessed with great
fighting ability but little else; many regard
them as ‘riff rafl’ 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, 80 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.

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

Unfortunately, Tigers in the Snow is
Very un

it moraidifficult but the essential
pre-quisitaof a good wargame is absent.
The gameawas 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

lactors as supply, combat readiness,
strength, artillery support, weather and
terrain. Despite all that, the game is
reasonably easy to learn lo play, and
strategy game veterans will have little
difficulty.

U.S. Gold makes World Cup

substitution

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

costing £9.95.
The first hint of trouble

occurred when U.S. Goldwas by magazines until the July
issues appear, after the World
Cup competition has finished

extremely reticent about
giving review copies to
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ed — the Germans usually
win. Yol Gan handicap the game to make

GRAPHICS
oo 0
SOUND
o0
PLAYABILITY
o®
VALUE FOR MONEY
oo e
OVERALL
oo e

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

must prevent the Germans gaining
ground. There is also no regard for roads,
an important historical factor. The scale
of the game is large - the whole battle
area is only 11 hexes wide.

The battle, and the campaign in
general, is probably better simulated by
Crusade in Europe, also from U.S. Gold,
but this is still a reasonable strategy
game, with some real decisions to make,
and several factors to balance when
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

Creative Sparks
rekindled

Snodagits is one of a batch of

computer magazines. The
excuse was: “The demand
was 50 high we had to ship all
copies to distributors and

us had none left for the
|nE$_“
w LUBbviously that means that

the whistle will not be blown

and thus peak sales.

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




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 £5.950n
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 puzzies which

Novagen believes will be a

tough challenge for even the

most streetwise man about
Targ. :
There is also a Targ Survival
Kit. It consists of a short 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 releasa 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, 5T, 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 abomb
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 1o be
vapounsed. What other
people in The Gardens and
the surrounding area did with
their nanoseconds we are not
told.

This alternative reality
allows you to 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
reach the Trinily lest site in 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
overthemselves intheir haste
to launch budget ranges. With
thecry “There's money inthat
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 for arange
of machines. The Creative
Sparks range is called
Sparklers and has five titles,

et Bonanza

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.SA, label,
naturally. will feature games
written in the States. It also
has a major prc .
Gordon, planned fi
Autumn.

Solo flight speaks OI;t |

U.S. Gold has a new varsion
of Solo Flight available on
Commodore and Atarni
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

echnique. At the expert laveis

t well as suddenly finding the
you have to cope with target airfield fogbound. ‘

instrument or even engine
failure, and wind changes, as

S - ¢ ¥
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1g Blue. as Internutional
Business  Mauachines s
known in the computer
business, 15 not the com-
pany name which springs 1o
mind automatically when you
start dreaming about the per-
fect computer. The hirst 1BM
foray into the business micro-
computcr market was the bor
ing. unexciting  but  very
popular IBM PC and s XT
hard-disc varant. It was fol-
fowed by two massive Hlops. the
IBM Portable and the ill-fated
PC Jumior. which gave the cor-
porate giant some considerable
humbling and ¢carned it a good
deal of crincism from the com-
puter mdustry,

It was something of a sur-

shghtly beefier version of the
IBM PC. costs a mere £3.0N),
and includes 256K of RAM as
standard

It also incorporates the latest
in locking protcction devices
via i large kev on the lefi=hand
side of the machine o prevent
pryving fingers reaching the
information on vour hard disc.
Tha the question ol
whether or not the burning
issuc among the nation’s weal-
thier home users wall turn from
“Dad. can | borrow the keys
to the car?” to "Dad. can I bor-
row the keys to the AT

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

hl;_'!_:‘q

latter can read and write
information in cither the AT
high-capacity 1.2MB format or
in the standard PC 360K for-
mat. Unfortunately, sofiware
houses and users alike have not
been particularly smitten with
the 1.2MB dnves and hrttle
softwiare has been releasced 1o
tuke advantage of the extra
capaciy.

Many decalers report that a
vast number of AT users go out
of their way o gel standard
360K drives installed in their
machines instcad of the 1.2MB
dise 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

o

used in the new 1BM 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.

prise. however. when [IBM
himally released 1ts new penera
tion of PC - the IBM PC AT
{ Advanced Technologvy) — that
the machine was powerful,
innovative and really  broke
some new ground in business
computing terms. [tis expected
to lead existing IBM PC users
to n new and faster standard of
business computer. using the
better grade of computer pro-
cessor, more RAM and greaer
disc storage

The machine looks like a

&

patch on it, There s a large
and welcoming ENTER Key
which makes mucll-!}'pinp
much simpler and indicator
lights to tell yvou when the
CAPS, SCROLL and NUM
locks have been activated.
Allinall. IBM seems to have
taken into account all the
major ¢rnticisms made of the
PC kevboard when it designed
that of the AT. Even small
detmils such as the length of the
deiachable  kevboard cable
have been attended to. There
will be no great t.irup,gling with
the kevboard 1o move it o
where vou want to do.
Storage is the only really
controversial area 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  selun
includes a 20MB hard dise and
a 1.3MB Moppy disc drive. The

added extermlly o allow AT
users o read the small discs

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 anyone clse, solong
as it is compatible — Enhanced
Graphics Adaptor card 10
bring the colour display to the
specification necded 1o run
computer-aided design appli-
cations and  high-resolution
graphics applications such as
Microsoft Windows in colour.

he 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, vou add
extra memory, o dedicated
mouse card and a Haves-com-
patible mternal modem  you
could run applications which
make the machine run like a
Macintosh, communicate like a
mainframc and use integratcd
applications like the best ol
small minicomputers

The AT will run much bul

e —y =
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mot il of the software written
for the IBM PC. It runs that
software a good deal faster
than a standard PC. The
extra speed is  crucial to
graplics-based programs such
as Microsoft Windows and the
Digital  Rescarch  Graphaes
Environment Manager which
make the AT feel and look like
the Apple Macintosh

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

I have scen Flight Simularor
running on other “fast PCs’ pre-
viously a1 such a rate that yvou
might think it was Concorde.
rather than a small aircraft, of
wihich the program was sup-
posed to put you in charge. |
suspect.  however, in any
dreams that feature use of the
AT vou would not be attempt-
mg L0 Rurm o anter i star Liamcs
machine.

Sharing information

The AT rcally shines when
you use it 1o drive a network.
The speed and capacity of the
AT mean that with the addition
of some very cheap clone PCs,
which now cost less than £5000,
and some network cabling and
software, you ¢can have a
svstem which permuts anumber
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 more of hard disc
available and several mega-
|:'le.'I|.'.~. of RAM.

Although vou 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 ¢an afford.
AT dclones arc now aviailable
for less than £2.000 and the
price is sull falling.

There can be no doulyt than

DREAM MACHINE

.

We cowld not find e picture of the IBM AT: instead we show one of the many ¢lone machines

within a year or two the current
craze  for anexpensive PO
clones will be replaced by an
equal number of  similarly-
priced AT-specification
machines. Even now there are
accelerator cards avatlable fos
existing PCs which piggv-back
the ATl BO2B6  procossor
through an expansion card o
a stundard PC.

Ihe advantages offered by
the AT hard disc capacily are
also wnder threat with the
advent of imternal hard cards
fisr the 'C which now allow vou

o acld up o MOMB. using the
new  Mountmn 30MB hard
card. 1o a standard PC without
an external or up-rated power
supply

Uinul Amstrad makes avinl
able its much-touted sub-£5(00
|"l:'1.'nlllp;:lih|-: or one of the
clone manufacturcrs has a g
coough distribution svstem Lo
make @
upgrade route from PC 1w AT
specification will be s much of
a dream as the AT

With it large software hise
slmost all the mles wratten for

difference. that

the IBM PC along with a grow-
ing numbcr of AT-spealic
tiiles for single- and multi-user
configurations — and a g
range of hardware support pro-
docts from penpheral manu-
facturers. the dream of AT
awnership is likely to be dang-
fed belore home and smiill bags
Mess MIcro owners [or some
nme The ever-downward
price spiral should ensure that
a few can grasp of the real
thing. ® The cartoon clara-
ters shown are frome an 1BM
hren Irm.-.
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ho had the most games
in the top twelve bexst-
sellers of 19857 1U.5.
Ciold? wrong. Mel-
pourne House? = wrong again,
Ehte Systems, asmall company
from near Birmingham beat all
the mega-buck companics with
three titles. Frank Brunao, Air-
wolf and Commuandao. So what
is the secret of its success and
how docs sales director, Steve
Wilcox plan to repeat the suc-
cess in [9867-

*We write to o formula, We
have E.:.'um'-.l a reputation for
accurate conversions of the
games on which voungsters
have become hooked in the
arcades and we give them that
authentic fecl,™ he says,

Wilcox s unrepentant about
producing the computer indus-
try’s cquivalent of the disco
record. “You do not have to
read a  15-page  instruction
manual to play one of our
games. We write programs for
people who are enthusiastic
about games. They have
played it in the arcades. they
want to buy it. load it and play
it. After a short time they will
get fed up with 1t, go out and
buy another one. Qur games
sell in big numbers for a month
or so and then drop out of the
charts.”

So far this year the formula
has given Elite chart success
with Bomb Jack, a simple
dodge around arcade conver-
sion, All four wversions, on

Chaost and Goblins, chart bound.

COMPANY PROFILE

Spectrum, Commodore, Am-
strad and C16, did well. Ghost
and Goblins is a big hit in the
arcades and the imminent Elite
adapiations of it should put the
company back at the top of the
charts.

Superficially. it is a simple
platforms-and-ladders  game
Various ghosts and ghouls trv
to come between yvou and your
loved omne, whom you must
rescue from the evil clutches ol
the wizard. Scenes include a
graveyard, forest. village and
labyrinth. You dodge. jump
and shoot your way through
cach screen with the usual com-
bination of timing. technique
and reflexes.

“We think it has a wvery
authentic feel and has certainly
generated more interest than
Bomb Jack.” according 1o Wil-

COX.

Paper boy

Following that i1s another
coin-op conversion, Paper
Boy, an evervday story of
news-delivering folk. You have
to lob papers at the houses of
vour readers, trying to avoid
breaking the windows, except
those of people not on your
rounds - you can wreak as
much havoc with their bijou
dwellings as you wish. On the
higher lcvels. manic drivers
and suicidal pedestrians will try
and run yvou off the road.

“I we have a weakness, il s

| that we cannot write anything

Steve Wilcox talks
about Elite’s plans
fo stay king of the
coin-op
converlers,

original of any greal consequ-
ence.” Wilcox admits. In an
attempt to rectify that, Elite
has tcamed with Gargovie
Crames, which s to write the
Spectrum version of the long-
awaited  Scooby Do same.
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
Ne Nog but for Scooby Do
Gargoyle is producing a game
[ar more in the Elite tradition.

The game follows our car-
toon hero through one of those
hizarrec  haunted adventures,
certanly more hike the recent
Giargoyle humorous  hat,
Sweeve's World, After that,

there are some more ¢oin-op
conversions on the Way.
According to Wileox, “I
can’t say anything definite but
just look at the games Capcom
has in the arcades and vou will

. el o
Can the arcade megahit do as well on micros?

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

There 15 also some more
original material on the way.
Although Elite has no in-house
programmers, one of s two
designers is busy working on
the graphics for a new game,
provisionally called Ninja War-
ricr. 11 promises to be another
murtial arts game but with a
fair dollop of plot overlaying
the wsual 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 bertween 10 and
20 products in the remainder
of this year - it is a5 uncertain
as that. In this fashionable
market, where tastes seem Lo
change from month o 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 fimshed pame in a few
months,” savs Wilcox.

“As | see it, computer games
come from two poutes. The
:|1.|!.'+;:||Iurc-t3.'p:: stratcgy games
Arosc rIl.llTI l..".'ll'l'l'i'luttfr i{ilm["i
written on mainframes.
Arcade shoot-"em-ups can
trace their pedigree all the way
back to Pong and the home
video consoles. | 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 briliant features:
® 32" 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 SOFTWARETODISC =

#* FULL 12 MONTH WARRANTY
# COMPREHENSIVE USER MANUAL
# OPUS DELIVERY PLEDGE

The Opus package is unbeatable value. We guarantee you delivery wit
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 enquinies welcomed. Special
export rates available

r— T E— e S— — — —— — —— — — — — ——— e UIII NI S S S —— S—
To: Opus Supplhes Limited, 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.
Mease rush me the following: (PRICES INCLUDE VAT AND CARRIAGE)

| DISCOVERY unit(s) at £114.94

i | enclose a cheque for € _or please debit my credit card
| account with the amount of E

| My Access|_ | Visa[ Joois:[ [TTTTITTITTITTTTY

% CHOICE OF DISCOVERY FOR THE 48K OR 128K SPECTRUI\‘ .

| MvcomPuTERIS: Dask Dspec+ [ 128Kitick box) Yo I
I name |
| ApDRESS 1
I Sl I
| reLeprone !

r'
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ommercially. it was a
silly idea. A rtravelling
representative for Rip-
max. the hobby model
company, spent an hour or so
in late 1982 with an inventor in
Cambridge, drinking coffee
and plaving with' two sgrvo
motors strapped to two pieces
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-
crations as @ computer-oper-
ated, problem-solving device.
Tim Coote. Ripmax rep-
resentative, was impressed. As
a result, the contraption, suit-
ably groomed and christencd
The Beasty, made its debut in
public at the 1983 Acorn show
as the first product on offer
from Commotion - COM-
puter-operated MOTION. Ax
that stage, it was littlc more
than an interface for a com-
puter, used 1o 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 Acomn
show that year. “We had an
cnormous staad, which | spent
hours building, with doors
which opened in every dirce-
tion, and I stood there with
Beasty saying, “Isn’t this amaz-
ing?" and everyone 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 i's costing
!'l'll‘hl'lﬂ}'.

Try and try again

He decided 1o try again,
approaching schools and col-
leges direet, learning what they
needed, collecting information
on what clse was available and
arriving rapidly at the conclu-
sion that his product as it was
would not sell. Miller's sister
obligingly designed something
for the Beasty to run and Coote
took delivery of the Beasty arm
as  Commotion’s first  real
robor,

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

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
Coole’s researches revealed a
number of companices attempt-
ing to market robotic devices,
starting much as Commotion
had done.

*It became very obvious it
wias a bit ol a shambles, no mar-

'n,.__-
-~ i d
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Tim Coote, Commonon man-
aging director.

worst thing you ¢an do in bus-
iness — nine different price lists
and thousands of widgits and
wodgits. It was a tester [0 sec
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
am..

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

What a
Commotion!

Mary Sargent wrifes of a company with
a one-sfop fechnology cenfre as its
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’
run companics. If you rely on
INVentors, vou ncver get any-
thmg to sell, because they
never stop improving the pro-
duet.™

S0 Commotion became a
distnbution company. with the
aim of providing as many com-
puter-controlled peripherals as
possible 1o offer schools the
choice they needed o spend
capitation on allowances effec
tively.

In 19834, the first Commo-
tion catalogue appeared. At
the time. many people were
convinced that robotics would
be the next big scller in the
microcomputer world,

“The cutalogue tricd 1o
please evervone, the retail
market, the schools market
and the trade market. It's the

cducational wview  vou can
achieve a great deal; but vou
need the enthusiasm to explain
the potential and retailers are
not interested in that. For
them. it’s boxes off shelves, so
it had ta be the schools market.
in particular the arca where the
large, bonng  companies
weren't going.”

Two years of alking.
demonstrating, mailing litera-
ture and attending shows, with
a steady inercase inthe number
of products on offer, has
brought Commaotion 1o its pre-
sent position of comparative
affluence. The company has
maore than 70 items for sale in
its current catalogue - aimed
to please only one market — is
poised to make a sensible profit
this vear and has recently
opened s first Technology
Centre at its Enficld headquar-
ers.

That 1s designed to encour-
age teachers to see what is
available to them and to discuss

problems, ideas and require-
ments with Roger Jones, Com-
motion  techmical  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 varnious 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
teachers must have something
they can use, and the Centre
gives them the chance to try
things they may have scen only
in catalogues.™

He admits he could make
more money doing almost any-
thing else but the passion
remains. He thinks British edu-
cation nceds an overhaul -
“There’s no umity in the school
system”™ - which means
exchange of  information
between schools s inhibited:
he believes teachers “are an
unfortunate  bunch. They've
been wvery unlucky to have
technology forced on them,
whether they wanted it or not™
and there is 100 little inform-
ation and too little time 1o 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 “one-
stop technology centre™ for
anvone who wants to know
about computer control. His
long-term ambition is o con-
tinue his company’s forward
movemenlt. ".r'\'.'«-' lI'IL' new
udvances 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
itself.”

Commotion can be  con-
lacted at 241 Green Sireet.
Enficld EN3 75J. Tel: 01-804
1378.
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Commodore 64 -

Born in the
USA

Chris Jenkins and Richard Sargent
report 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 ol 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 1o early
1986, that was 1981. The Sinclair market leader was the ZX-80,
Nuscom had already been taken over by a company fated to
follow it into insolvency, and Commodore launched the Pet
series, sold complete with substantial kevboards, disc drives
and green-screen monitors al a price of almost £1,500 for 32K
of memory.

They were bought in guantily and received local authority
seals of approval when they infiltrated schools and colleges.,
council offices and various other burcaucratic 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™ keyvboard persuaded many potential buyers of is
innate superiority over the Sinclair rubber versions and the
Vic laid a frm launch platform for the bigger and better
Commodore 64.

Memorable for one of the neatest advertising campaigns lor
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 Vie-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, bul neither the micro
nor its price has yvet 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 Plus 4 sulfered the dubious distinction ol
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 year,
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
6d, with the occasional
side-glance at the 128 and Vie-
20. Whatever their success in
the States, neither the Plus 4
nor the Clo reached the homes
of sufficiently significant num-
bers of enthusiasts in the UK.
for the penpherals industry 1o
show much interest in them.

In Britain, the most impres-
stve showing of the 64 was as
a games machine and it is
scarcely surprising. therefore,
that joysticks and trackerballs
feature high on the list of avail-
able peripherals. Companics
like Kempston, Spectravideo,
Cheetah and Atan vie with
names such as Vulcan, Meed-
more, Cookndge and CBM
UK. to supply the vouth of the
nation with the fastest and
most cfficient weaponry for
zapping aliens.

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

Joysticks. however, arc very
much a matter of personail pre-
ference. Tt would be brave o
attempt to recommend such
things to afficianados and 1 do
not intend to try it, but if you
find voursell with a joystick
which has a slower rcaction
time than your adrenalin dic-
Reaching for Power,

tates. or you cannot scc the
wrelched pixels anyway, there
is always the Robtek Game
Killer. That small black car-
tridge slots into the canridge
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 inveterale games
players with the enthusiasm the
makers expect remains to be
seen but, for £14.95, you can
decide for yoursell.

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 kevboard
emulator and various music-
generating  packages.  Prices
range from £9.99 for Playalong
Albums to the £100 Sound Ex-
pander which c¢laims to in-
crease the already good range
of sounds on the 64 and 125,

svndromic supphcs 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
s¢lection of tom-toms, sweep,
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COMMODORE SUPPLEMENT

Purting it in writing.
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pitchbend toms, cymbals, hi-
hats, Latin effects and syndrum
effects”. It does not, however,
promise car-muffs, Thereafter,
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 mt
the more dedicated. You need
to be senous to pay £239 for
the Roserti RMS 6h Midi mas-
ter synchroniser, £245 for the
cquivalent from Joreth Music,
or £168 for the Autographics
Digital Music System, cven il
it promises the ability to create
complex sound as well as pitch-

ardware ro

testing samples. In this gather-
ing. Datel sells its Sampler for
£30,

Stull 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 RS$232 serial
interface with each of its mod-
cls, thus avoiding the perennial
difficultics 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,
tor example its Modem 1000
which costs £100. and Micronet
1s 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 £630 for the Miracle
WS 3000 V22 his.

You might lhike something
left in the bank to buy a pninter
or a monitor. All the usual
names cater for the 64, Vic-20
and 128, with Brother. Epson,
Rotronics and Star competing
with Commodore to supply dot
matrix printers and plotters. It
is possible 10 buy a small
printer for less than £100 but
they tend to be thermal, which
means buving special paper
costing more than standard

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

The Brother HR-5 is a good
cxample 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
are  specifically  compatible
with its computers and they
cover the full price range from
£100 for a plotter, up to the
DPS1I01  daisywheel letter-
quality printer for £399.99, If,
however, you want a full-facil-
ity printer at rather less than
Commodore prices, vou will
have to investigate the world
of printer interfaces. of which

there are more than a dozen
designed specifically to take
the Commodore micros back
into the world of standard
peripherals. SMC sells a soft-
wire 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 routings, as in the Connec-
tion from Tymac. which sells
for £79.95, unless vou 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
Cl6, aswell as the 64 and 128.

Just as the Spectrum’s lack
of a joystick facility gave rise

parallel port  given manu-
facturers of interfaces plenty of
work. Perhaps that is the real
dynamic behind that timeless
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 exislence 18
more than justified by the slow
disc and tape systems for the
Commodore machines. Names
to look for include Ram, whosc
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 5 combines speed load-
ing with patriotic fervour, in
the shape of a utility 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.

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
clearcst definition from any
Commaodore home micro. You
will pay £230 for the privilege,
which is not expensive when
vou consider that the Sony
KXI4CPI 14in. screen hi-res
video input., with all connectors
necessary to tung into the stars
and beyond ., will eost £462.50,

Keeping ahead

Microvitee, Philips, Fidelity
and Thomson are other names
to conjure with, although you
will incvitably pay more for
Microvitee = colour monitors
only - and Philips. whose green
screen 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
yvou ahead of the Joneses. A
digitiser or robot arm perhaps?
Such devices are now readily
available for the computer - at

to a whole section of the Few of the peripherals so far | a price.
Commaotion Lid, Aldershol, I Hunters Road, Somersel TALS6 SNF.
241 Green Street, Hampshire GUI3 0RD. Weldon, Corhy, Tel: 0460 73442,
Enfield EN3 75). Tel: 0252 850031. Northamptonshire Epson (ULK.) Lid,
Tel: 01-804 1378, Kempston NNIT 10QX. Dorland House,

Cheetah Marketing Lid,
1 Willowbrook Science
Park.

Crickhowell Road,

St Mellons, Cardiff.
Tel: 0222 TTT337.

Ram Electromics (Fleel)
Lid, Unit 16,

Redhiclds Industrial
Estate, Redfelds Lane,
Church Crookham,

Micro-Electronics Lid,
Singer Way, Kempston,
Bedford MER42 TAW.
Tel: D234 856633,
Philips Electronics,
City House,

420-430 London Road,
Crovdon,

Surrcy CRY J0QR.
Commodore Business
Machines UK. Lid,

Tel: 0536 205252,

388 High Road, Wembley.,

Datel Electronics,

Umit 8.

Fenton Industrial Estate,
Dewshury Read, Featon,
Stoke-on-Trent.

Tel: 0782 273615

FOC Systems Lid,

The Lodge,

Moorlands Road,
Merriod,

Middlesex HA% 6UT.
Tel: 01-902 8892,
Miracle Technology
(UK. Lid),

St. Peter’s Street,
Ipswich IP1 IXB.
Tel: 0473 216041.
Atari (UK. Lid).
Tel: 0753 33344,
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othing beats the
Commodore 64 as o
games machine. Withits
large memory, 16
colours, sophisticated sound
chip and sprite routines, it has
played host to some stunning
Eamcs programs.

For technical brilliance,
graphic sophistication and
sheer arcade excitement,
probably the best vet s
Uriditm. Andrew Braybrook's
hard-cdged metallic graphics
and incredibly smooth
animaton routines combine 1o
create the nearest thing yet to
a “cabinet™ game on a home
computer.

Like all the best games, the
plotis simple. Fly over 15 alien
motherships in vour Manta
highter, blasting surface
features and defence ships,
then land and play through a
quick rcaction test for bonus
points = Defender multiplied to
the nth degree, a truly
AWCIOmME compulcr gamc
guaranteed to give vou
sleepless nmights.

Commodore 64 -

More sedate in some ways,
vet equally violent. is the
marvellous Way of the
Exploding Fist from
Melbourne House. Fist has
given rise 1o a host of imitators
but remaimns the best of the

Superb soffware
has made the
CBMé4 the
number one
home computer
for the last few
years. Chris
Jenkins reports.

“chop'n’kick”™ games. With
one- or two-plaver opLions,
featurning I‘n:;:u!iiull:.'-tlﬂ.':ilu:l
orcntal backgrounds and
stunning sampled sound
effects, this kung-fu killer is
sumple 1o play yvet difficult to
masler.

With 16 moves at your
disposal, from chops and Kicks
o jumps and flips, 1t demands
an almost Zen-like
concentration to defeat
oppenent after opponent and
rcach the rank of Shaolin
Monk. Design and animation
arc excellent and at the time of
its release it rated as the best
game available for the &1

More esoteric is the
exceptional Deus ex Machina
from Electric Dreams. Itis not
s0 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 in a totalitanan
sociely. Your task 1s to help
that life-form develop.,

the unbheatable
arcade games
machine

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

Though it sets no new
standuards [or programming
excellence, the sheer
imaginative power of Deus is
overwhelming; it is a perfect
example of what can be
achieved with home computers
in the proper hands.

Equally unusual in some
ways is the surreal Spindizzy,
another Electric Dreams title,
"aul Shirley’s strange artilicial
backgrounds or ramps, dips,
drops, aircraft, towers and
causcways form the backdrop
for a briliamt challenge of
co-ordination and timing. You
control the Spindizzy. with
which you must map the
confusing dimension in which
vou find yourseir.

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

Returning to the popular
theme of nundless violence,
Rockerball from LJK is in many
wavs a tougher version of the
Commodore International
Soccer. Based on the James
Caan film Rollerball, 1t 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, vou must
control your men to clobber
the opposition. gain possession
of the ball. race round the
track, leap 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, chowce of tcams
and good animation make
Rocketball a favourite.
Hyper-fast action

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

Goats of Power, decide how 1o
escape from each chamber and
defeat the enemy.

A kind of adventure for
shiool-'em-up fans and 1o be
recommentded, along with
Sheep in Space, Mama Llama,
Baralvy and I,E'u: :'rihi..'[ }.h“!.-_gir
gamcs.,

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
Eiarthman caught in a battle
between rival robots. You
must find the hidden piecesof
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 vou are to succeed in your
quest. One of the most

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

Equally stunning is the
Novagen Mercenary, an
adventure requining you 1o
amass credit and find hidden
objects 1o 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 [or ?‘:ut'ii_i:':l.:“
and saucy responses from your
on-board computer,
Mercenary gives a much better
impression of interaction with
a real-world system than any
text adventurce, combining
flight simulator. arcade pame
and adventure inone amazing
package.

If I were to choose one
real golden oldic 1t 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
elements - humanoids,
landers, fast-moving mutants,
hombers. pods, swarmers and

the dreaded baiters.

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

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

If vou have notexperienced
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 cvery
time games players think the
machine has been stretched o
its limit, something ¢ven more
stunning appcars.
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HARDWARE REVIEWS

Giving it some

oysticks are the first
line of defence in the
game-players’ battle to
v outwit the computer.
The jovstick uscd can senously
affect the way the game is
played and many joysticks are
available for various types of
game. For quick achion
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
jovstick which has greater
sensitivity should be
considered.

Auto gunshots

Vulean manufactures the
popular Gunshot 1 and 2
Joysticks. They feature sturdy
designs with four suction cups
attached to the base,
permitting you to fix the stick
on a firm base for one-handed
control. Unless vou have
sufficient room on vour table
or desk to.accommodate both
kevboard and this space-
consuming penpheral,
however, it is scarcely a

A good joystick
Is the key fo

reviews some

fop models from
Vulcan.

feature worth buving.

Both jovsticks have two
linng buttons. onc¢ on the
left-hand side of the base and
the other on top of the pistol
grip. Both buttons have a
slight tendency tostick asthey
are pressed. which could slow
vou in games which demand
rapid bursts of gunfire. The
second fire button is designed
o allow the joystick to be held
in the hand if no space is
available to mount it. When i
is used in that way the four
suction cups make it slightly

uncomiortable.

The Gunshot 2 model 1s
wdentical to the Gunshot | but
it has the additional feature of
an auto-fire button. That can
be usciulin some games where
you have toshoot aliens while
flving round obstacles but 1t
can be a real disadvantage.
Most games allow bullets to be
fired only at set intervals and
that is the rate dispersed in the
auto-fire mode. If you miss a
shot through concentrating on
your movement. you may lose
a life waiting to fire again. The
Gunshot 1 costs £7.95 and the
Gunshot 2 with auto-fire £9.95

AL E]12.95, the Krafi
jovstick, new from the Vulean
workshops. scems over-priced
when first compared to its
higger cousins. Its small,
dainty size and plain
dppeaninee are somewhat
disappointing but its range of
capabilities more than
compensates

Interesting feature

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

T -

jovstick 10 be changed from
four-way 1o eight-wav. That,
the manufacturer claims., gives
the Kraft the ability 1o attack
every type of game — from
platforms and adventures o
graphics and action

Light control

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

The stick isshort, restricting
control 1o the fingertips. The
single fire button onthe left of
the base has a smooth and easy
action, something sadly
lacking from the larger and
maore robust Gunshot range

The Kraflt joystick is a
worthwhile buy for the games
plaver and would be an ideal
addition for someone with a
stubborn model who would
prefer alittle more sensitivity.

arket rescarch would
tend to indicate that
major motivation
behind the purchase of
many home computers has
more o do with their
game-plaving 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, 1o 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
hib] I'I'Ii.ll'l_\' I'll..'ﬂi,'ili: USE s 3

muomitor become all oo
apparent. In particular, the
resolution of a colour TV set
is 1oo 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 specilication,
heing the maximum number of
characters which can be
transmitted and displayed by
typical broadeast TV
cquipment.

To obtain a satisfactory.
high-resolution display it is
necessary (o add a monitor to
the list of essential penipherals
for vour computer, When

The Thomson VM302 is
onc of the latest monitors 1o

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

The VMI302 has a display
quoted as SSMHz. To put that
ligure in perspective it is some
six times that of a typical TV
sel. 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
meonitor features an internal
audio amplificr. the input o

1302 hi-res monitor

which 15 again via a phono
cocket at the rear of the unit.
The VMI302 is a well-built
unil and s worth ::urls;iduring
if you intend to make use of
vour computer in applications
demanding that a great deal of
text-bascd informationis 1o be
displaved on-screen.

At a glance

CRT 2in.
diagonal

Phosphor Gircenor
amber

Video Bandwidth 35MHz

Resolution 106D lines

Inpui Composite
video,
ncgative
SVIIC.
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The Honevwell 32 range — good but pricey.

An all-rounder from Brother,

Competitive features ol a competitive price

Making a
good
impression

There are many different ftypes of
printer available on the marketfoday.
Deciding which fo buy depends on
what you infend fo use it for.

any people who arc
bhuving new home
computers are offered
printers al no ¢Xira cost.
That reflects not only the
intense competition in the
market, with manufacturers
struggling to make their
products as attractive as
possible, but also seems o
make the point that a printer
is an essential part of any
compuling system.

For those wishing 1o expand
or update their own hardware,
there 1s no shortage of
potential purchases. There
arc many models available of
varying size, specd 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
dralt quality printing at very
high speed. Most dot matnix
models offer near letter guality
prnnting. In this mode speed is
greatly reduced as cach
character is printed twice, the
sccond time with the printhead
shightly displaced.

Prime requisite

I'hat helps to disguise the
fact that the characters are
formed by many dots and
produces a darker finish.,
Anyone who wants 1o use a
micro for word processing
should regard NLO asa prime
requisite,

Another advantage of the

“dot matnx system is the ability

to print L'umplcx 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
capahility. They are a great
deal slower than the draft
speed of dot matrix machines
and few can match their
reduced specd when in NLO
mode. Thevtend, however, 1o
be cheaper and prices are
falling all the time. They are

not 0 versatile as their spoliy

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 nibbon but that can be
cxpensive and difficult to
obtain. If vou intend to use
your printer only Lo produce
copies of yvour histings lor vour
own use, 1 thermal mode] is
probably the best choice.

Buffers are extremely
useful, especially with the
slower daisywheel models. A
buffer stores the text to be
printed, allowing yvou 1o
continue programming while
the printer continues to
operate. If you have several
pages to print and vour
letter-quality speed is around
2Hleps, you would have to wait
a considerable time before you
could use vour computer if you
did not have a buffer.

32 YOUR COMPUTER. JULY 1986




* : rw.l #

PRINTERS

AT

YOUR COMPUTER, JULY 1886 33

Daisvwheel printers generally
use carbon ribbons which cost
around £4 cach. while dot
matrix machines use fabric
ribbons which are slightly
cheaperand last a hintle longer.
For thosewith extra cash 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 user to
produce high-gquality text and
graphics characters on the
same page. -
Itis worth noting that many
computer manufacturers now
produce their own-name I
printers and although many of [
them are re-badged versions of i
other makes, they are often
A heavy duty rfulb_'. h.fu'd fram Juki. good value and defimitely J
worth considering.
Draft NLQ  Colour Graphic
Name Price Type NLQ? Speed Speed Capability Capability
HR-5 £99.95 Thermal No 30 — No Yes
DWP 1120 £139 Daisvwheel Yes — 20 No No 1
801 £129+vat Dot Matrix No 100 — Yes Yes .
DMP 2000 £160 Dot Matrix Yes 100 20 No Yes
M1009 £169 Dot Matrix Na*: 50 — No Yes
Citizen 172 NotMatrix  Yes L0 23 Do Xes, |
KagaKP810  £199 DotMatrix  Yes 160 — No Yes
1101 £199+vat  Daisywheel Yes — 20 No No
LX-80 £225 Dot Matrix Yes 100 16 No Yes
Star NL-10 £229 Dot Matrix Yes 120 30 No Yes .J
/
MT80+ £229 Dot Matrix No 100 — No Yes i
| Juki 5520 £399+vay Dot Matrix Yes... 1808 30 Yes Yes F
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




Six screws hold the rear cover of the PCWE256 in position.

The matn PCR of the computer; note the eight vacant sockets
alang the lower edge of the hoard.

Increasing the memory of the

PCWB8256 to 512K is a straighfforward
DIY job, as Gary Evans reveals.

0 judge by the
advertising copy which
ACCOMPAnics
promotions for the two
models comprising the
Amstrad PCW range, the
memory of the POWSE512 15
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 gocs something along
the lines of it is not the size
which is important, it is how
you use it = in the case of the
POWRS12 the extra memory is
put to very good use indeed.

The 256K memory of the
8256 compuier, according o
whether the machine is
operating under Locoscript or
LPIM, is mapped W pravige
the vanous arcas of working
memory necessary 1o 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 Locosenpt and
CP/M but in ¢ither case has a
maximum size of 112K, The
extra memory of the PCWS512
is mapped to that RAM disc,

“increasing 118 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 mto two arcas.

Fattening
- the Joyce

depending on the particular
application program in use.
Some software, (o function
correctly, requires more than
the 112K RAM disc of the
PCWE256. Using such
software on the unexpanded
machine inevitably means
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 entire The
Word spell check suite can be
loadedt 1o RAM disc. Wit ==
data disc in drive a, the WP
and spell check can be used
without the need to swap discs.
The second tyvpe of
applications software to
benefit from the increased
RAM disc will be packages
which require a large amount
uf {]iliiﬂ. '.‘:ill]I'ilF_J..' W | il{:lt:h’.
Spreadsheets, for example,
will be able 1o make good use
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 lead
to a considerable increase in
the speed of operation of a
program. That 15 because
RAM disc access is virtually
instantancous.

.

:
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Having explained the
benefits to be gained from the
large dise drive of the
PCWES512, 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 resull 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
TFechnomatic at £3.50 each
plus VAT,

The first step in the
conversion is 1o remove the
rear cover of the computer. Six
screws hold the coverin place,
two at the top of the computer,
two al the base, and two
smaller serews 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 istoease the
main computer circuit board
back slightly to gain access 1o

the eight vacant RAM sockets
which can be scen at the lower
edge of the PCB. To
accomplish that it may be
nccessary to remove both the
kevboard and video
conneclorns.

Mext 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
sciting of the DIP switches
which can be seen at the centre
of the PCB. That is necessary
to signal to the PCW operating
system software thar 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 vou will be
greeted with a sign-on message
which indicates that the RAM
disc is 368K 1n size.

Undertaking the above
conversion will, at a cost of less
than £35, increase the power
of the PCWE256 dramatically.
Having undertaken the
conversion we can report that,
with the larger RAM disc,
most users will find that there
15 little need for a second
physical disc drive,
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mstrad PCW computers
are supplied with a
wealth of free software.
First, and arguably
foremost, 1s 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, logether
with a comprehensive
selection of utilities. The
provision of CP/M means that
the PCW owner has potential
access Lo a vast range of both
public domain and commercial
applications software.

The success of the PCW
computers has meant that

those companies with
good-quality, reasonably-
priced software for the
computer have had somewhat
of a sales bonanza since the
start of this year. As new
owners discover that, given
appropriate software, the
computer 15 capable of wider
use than basic word processing,
sales of PCW-compatible
spreadsheets, databascs 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
purposecs of this review.

In the firsf of a

Pefer Luke
reviews
NewWord, an

alternafive fo
Locoscripf, and
Bridge Player for
those who want
a little
relaxation.

Why spend £70-0dd on a

word processor when the PCW
computer is supplied complete
with Locoseript? The answeris
that for many business users of
the computer Locoseript is too
limited in the facilities offered.
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PCW software -
beyond Locoscript

There is. for example, no
provision (0 merge 1ext
documents with data files, an
cssential 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 10 use on larger -
more than five-page —
documents. The reason is that
Locoscript can be slowed 1o a
snail’s pace when manipulating
large files. Add 1o that the fact
that cursor control is limited
when compared to some other
WPs and the need for a more
sophisticated WP can he
appreciated.

MewWord is just such a
product, providing a powerful
word processor which
compensates for many of the
deficiencies of Locoscnipt.
NewWord is a WordStar
lookalike, which means that
its operation will be familiar to
a considerable number of
people who have used onc of
the best-established WP

i‘ltlglﬂ.lllh.

Building on WordStar

NewWord 1s supplicd on a
single 3in. disc, both sides of
which contain a full
complement of software. Side
onc of the disc contains the
NewWord COM and OVL
files. in addition 10 some
installation software and
example data files, while side
two contains The Word, o
peneric CP/M spelling checker.

The software is supplied
with a set of three manuals, a

* TP
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massive guide to the software
plus slim volumes containing
supplementary notes and a
puide 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 PCWBS256.

Simple process

Having made a back-up
copy of the distribution disc,
the next stage is Lo 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 frec
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 kevbourd 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 todo istolog on
todrive a in which a NewWord
data disc should be placed.
Tosum up NewWord in the
space available in this article
would be an impossible task.
Suffice it 1o say that it builds
on the power of WordStar, the
benchmark against which WPs
have been judged for years.
One of the main Tailings of
WordStar is that its commands
are 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.
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‘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
nccessary o learn some
control sequences. though, as
NewWord features many more
[functions than those for which
the keyhoard makes provision.

Control of the presentation
of a document when printed is
by way of dot commands
incorporatedin 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

number. There is no option
but to memorise those
commands, although they can
truly be described as logical;
for example, 1o 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
powerful program which
checks the spelling of a text
document, in addition to
suggesting alternative
spellings for those words notin
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
use 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 Lid
200 North Service Road
Brentwood

Essex CMI14 45G

0277 20573
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> Amstrad PCW8256/8512 @ CP Software @ Paler 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 skills,
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
paoints dealt at each deal or can opt for
a random hand.

Having completed the bidding,
attention tums 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 leamn to play the game and those
who want to develop their skills. The
standard of computer play, while notup
to international standards, is typicalofa

large number of casual players who
enjoy playing the game while making no
claim 1o 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.
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Explosive Joystickiomcnectan

@& Compatible with IX Spectrum, Commadore 64, Vie 20,
Amairad, Atari, MSX, elc.

® Four extremely sensifive

Lo el e buttons.
- s ® Uniquely styled hand grip.
o e & Auio lire swiich
Voot E0T8 | o 12 months warranty.
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MIDLAND COMPUTER
LIBRARY

ATTENTION Computer Users

+« OVER BOO0 different litles availabde for hire for the COMMODORE,
SPECTRUM, ELECTRON, BBC, AMSTRAD, ATARI, and MSX computirs

* ARCADE, ADVENTURE, EDUCATIONAL and BUSINESS software 100,

#+ HIRE PRICES from only 75p INC. P&P.

* 20% DISCOUNT off all purchase softwarng.

* LIFE MEMBERSHIP £6.00

* FREE CATALOGUE.

# FREE HINTS AND TIPS.

# FAST RETURN OF POST SERVICE (if roserves ane given).

= ALL GAMES manufactured ORIGINALS with full documentation.

* OVER 25,000 satisfied members.

= EUROPEAN members welcome,

# Full computensed sysiem keeps track of your order. We pride ourselves in
baing tha mos! professional Hire Library in the United Kingdom, with stafl

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

R e T ———— —(— =
| MIDLAND COMPUTER LIBRARY i
| 28 College Street, Worcester WR1 2LS Tel: 0905611072 |
| Send now for free catalogue stating which computer |
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FREE SOFTWARE*
FREE 15 MONTHS MEMBERSHIP

A great new home computer club now under way!! Savings on softwara & books
from 25% and up o 40% off RR.P. onginale only. You're never commatiad to
any makes for software or books nor are you committed to buy, Every two months
you get a softwars update, free software & game pliying tips. Savings on harcwang
from 15% and up 10 30% off R.ALP. nol jus! joysticks but a wide range of peripherals
for your computer. Normally mambership is £15 for 12 months but for a limited
pariod only membearship is FREE for 15 months when you buy 8 program with a
R.R.P. of £7.85 or more through us, choose one of the emphasised programs as
your. fraa bi-monthly software. Our club s designed for all Amstrad CPC. 2.
Spectrum 48K & +, Commodone 64 and 178,

COMMODORE

Lord of the Rangs £S5 Lord of e Finga L1595 Lord of e Rings (Y E1L55
Fie 14 85 Elits iy 01495 Eitm (D) 1495
Enigrea Fosce .95 Acn . E1095 A £10.85
) L E10.95 Spitfien 40 (05 . £ Spee 40 Iy . 1995
Back o the Future a'L:. ] Back Io the Future £99% Enegma Force (1) a5
Arc of Yoo A0S Shyban : £o96 Soytou (I 095
Batte of the Manet . 095 Baied of e Rings e Back 1o the Futuey a5
Thees wesics of Parsdiss  FO.85 Bomb Jack @) Lk Harsihal (1) bl
Tau Gt .55 They sold o Milion (00 P905  Arc of Vesod £a05
They dold & Mo o5 Foick ‘n Wredlo M Tme Tonnel 1D 965
Satwe Wl 995  Fgver Paat ([0 £9.95

One of these Masierironic games is FREE when you buy ane of the above programs

restricied to RLALF. Ploase stote computer
*Oiraie mwn ] hies. Do Spabec Tionm “Formula One Sind Spbehm “Finer Kpepars
“Caves. of [oom Spacihem "Last V8 Com “Action Biker

Who said anything aboul you don’t have a choice in soffwan?
* BUSINESS * UTILITIES ° EDUGATION * ARCADE *
* ADVENTURE * ARGADE ADVENTURE * SIMULATION - STRATEGY ©
These are just a few hardware prces which ans exclusive 1o our club membens:

Spec/Com

AN Mowrss Owtigner . §5445  Opos Decowery | . £12250  Comen 1900C Col Mon. . £25495
Beothae HRS Printer (1.8 Opurs. Discowvery 2 f et E Ciorrim 1900 M Mona Mon £122 50
Epeon FOBOD Prindes £21250  Saga Ee Keybodd 945 Comm 1541 Dek Orve &

Saga 2 + Keytoard 4495 Soba wris! Temieal . £160.95

Sinciae Expandgion Pack . T84.05

Qur complate price list 8 much Digger than this, for any enguines thal you may
have please ring 0376 45639 24 Hrs (it's much quicker than writing)
Ploase make cheques/postal orders payable to T. L. DAVES COMPUTING. All
pricad items include postago & packing excopt hardware itoms betow £100, also
are corect when gong 10 préss. Disk prices are different
Post to: THE T. L. DAVIS HOME COMPUTER CLUB, Dept. YC.

286 WOODBRIDGE ROAD,

IPSWICH,

SUFFOLK,

P4 200U,
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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 onginal
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
residen.

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

JL/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 tums 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 aminute
on 64K machines, which is very

OVERALL
ooe0

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 1o disc. The user
can select and study any additional
ROMs which may be resident bul, 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.

P Amstrad CPC 464/664/6128 @ Ocean @ Ulilily @ lan Duerden @ £14.95

Laser Basic from QOcean, 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 abie 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
inan attempt to prevent piracy, and two
casselles. 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, rolate, 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 sprile
character.

The program, although mainly for

J.
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The programs are well- dm:umented
with numerous help pages for the user
toaccess 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 you to 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
a littlé more advanced than those | have
sean 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 considening seriously wrnting and
marketing programs, Ocean is producing
a Mini Laser Basic which has most of the
facilities of its bigger brother but leaves
more memaory available.
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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 Prestel database
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GUIDE TO THIS MONTH'S
REVIEWS
AMSTRAD
Classic Invaders
Toad Runner
Winter Games
o Software
COMMODORE 64
Biggles -
=Ty Shortlist
Leader Board
Psi 5 Trading Co
m" A Each of the games reviewed in Software

et Shortlist has been reviewed extensively by
Refum Of Rockman our team of reviewers. Watch for the Your
SPECTRUM We do not include reviews of unfinished - 4 "
Action Refiex products in this section of Your Computer; omputer So
e N L e R e L A AL |Star. They are
Spiifting Images the near future. awarded to games
mﬂ"'m st See the Software News and Preview features  Ji¥7 1Te W { s Well12
m:m Ones for advance news of games being opinion, offer _
Bigglos developec. outstanding value.

. [5/m axis

> 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 universe 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-
assembile time. You do so by going
round a senes of platforms, picking up
artetacts 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

> CBMES @ US. Gold @ Sports Simulation @ Peter Luke @ £9.95

| Hot on the heels of the Ariclasoft 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 coursas — 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.
Eachcourseis of 18 holes, though there
is an option to select matches of
anything up to 72 holes by mixing and
matching the courses.

In play, the game is delightfully simple.
Control is by way of a joystick and,
having selected the appropnate club -
the manual provided maximum and
minimum expected ranges for each —

can walk, run, leap and kick. The robots
are avanety of shapes and sizes and all
have different fighting styles. The best

way to trash the beasts is 10 boot them

down the nearest hole in the floor,
whereupon they will emit a sound not
unlike a recently-trodden-on cat. You
maova up nlatforms on elevators, and can
drop through holes in the fioor. 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

YWhen within 64 feet of the hole the
game will automatically select a putter
for the player. The professional level built
in means that any shots will be affected
by the prevailing wind, furtheradding 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
playability.

section s fast furious and fun.

After collecting all the artefacts, vou
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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[BlicéLEs

Well, here is the computer game for
which all you fellows have been waiting.
Based on the old film of the same name,
Biggles follows the exploits of our brave
chums as they battle their way through
to foil the dastardly Hun and destroy tha
secret sound weapon. In reality, this was

'PLHTING IMAGES
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This game belongs to that rare breed-of
adventures which, at the outset, seem
very simple to complete bul 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

[AfcTion 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 nvolves guiding a bouncy ball
through a maze of screens filled with
everything from green monsters and
spiked gloves to wall speakers and
vacuum tubes. Atvarious intervals along
the floor of the maze there are certain
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> CEME4 @ Mirrorsoft @ Arcade Adventure @ Les 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 compiete 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 Beretl 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 tno.

The Sound Weapon consists of

» 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 100
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 nd of them you can
either push them through holes which
appear from time 1o time in the playing
area or, better still, combine lwo 1o make
a pair — e.g.. pistols and bullets — and
win bonus points.

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

» Spoctrum @ Mirorsoft @ 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 onginal 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
comrect positions to farm the completed
face betore you run out of time.

If you have seen the TV series, read
the book and sung the song, you will
probably enjoy the compuler 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,
s0 making a map as you proceed is a
very good idea.

The idea of the game is to complete
the maze. As you progress 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 on the
screen records your progress. If you lose
alife, a time penalty is imposed, reducing
the chance of compleling the game.

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

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

You have had a bad day. The wizard
Stone Master has turmed you into afrog
— 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. tis all done against a limit of 75
load time units or you dry out and goto
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.

(W NTER 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 (Tapsa) £14.95 (Disc)

With British summers having a notorious
reputation lor 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, sk jumps and the
biathalon and. using the Amstrad
joystick, two people may compete at the
same ume.

Each event is scored according to

COMTCESThaMI
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» Spectrum @ Mikrogen @ Shool-'em-up
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Not saving the world again, you sigh as
you climb aboard your ground skimmer
and prepare 1o 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 timetoload
the additional cost of the disc version is
easily justified

For all the games, the competitor is
controlled by the joystick, moving it from
210 fght 10 CoONUT! 3 SKaler s 18gs of
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 1o create
performances which would rival those of
Torvill and 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 o shoot the
robots, helicopters and aircraft while
picking up fuel and avoiding colliding

The game is very colourful, with plenty
of pleasan! animation — like snoring
dragons or berserk bees. Just solving 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.

GRAPHICS
o009
SOUND
00
PLAYABILITY
00
VALUE FOR MONEY
o0
OVERALL ¥
oee

snowzcovered hill and dale. At the
shooling stage the gun sights nse and
fall in-fime 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 brickbal on the tape version
being the delay in loading individual
sections. If you are one of those people
who watchthe Olympics and say "l could
do thal”, this is one way to find out
without getting a sogqy backside,

with the usual deadly debns.

The graphics are crisp and stylish, with
our hero picked oul in fine detail. The
landscape scrolls very smoothly lop 1o
bottom, with a radar screen giving you
advance waming 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 Urdiumon the
Commodore — it is that good.

Although just a simple shoot-"em-up,
the smoaothness of the graphics and the
sensitivity of the controls makes it the
kind of game which will get you hooked
very guickly.
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Lﬁuz YOUNG ONES

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 forthe 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
senes and the game relies haavily on
re-creating the chaos of the small screen.

- - 3
YT
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The PSI5 Trading Co. isinthe 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, engineenng and
repairs. A personal file i1s provided for

[THE PLANETS
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Just as you thought you had seen your
very last lunar lander game, The FPlanets
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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SOFTWARE SHORTLIST

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

b CBMGS @ US. Goid @ Strategy @ Frank Mahoney @ £9.95

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

You give 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 1o 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 successisto keep your eye
on 100 things at once and anticipate
impending disaster

The graphics are worthy of mention,

B Spectrurm @ Martech @ Sirateqy @ Lee Paddon @ £9.95

aliens but from a cocktail of acid rain,
racioactivity and other gunk.

Alien capsules have landed on the
planets: you must recover them and

PLANETS

THE

clues from the other characters and by
using the talk command. |
That, in many locations, admils you to
the tortured workings of your chosen
character’s “mind”. Fans of the sernies i
will love the game. Evenif not a 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 (0 save
the world.

What that all boils down 1o is landing
on the various planets, walking round
until you find the capsule, zapping a few
nasties. Landing onthe planetis donein
the time-honourad fashion. Your
spacecraft falls free until you use the
retros 1o slow 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 o be recommended. |

When landed on the planet, youget a 1
graphic display out the window — |
different for each planet. They also all
have different gravity and rotation
periods. Despile the superficial chrome,
it will not really provide the games player
with much into which he can get his teeth.




@uss:c INVADERS

BUDGET SOFTWARE REVIEWS

> Amstrad @ Bubble Bus @ Shool-'em-up @ lan Nicol @ £2.99

Platforrn games may come and go.
Trends such as bouncing or rolling retum
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.

ﬂfucoppsn

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

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

OVERALL® ® @

Pleasant graphics, fast and wacky
game piay — have you ever bombed a
duck? Well, now is your chance -
prevents it from being intolerably duill.
The whole thing is against the clock, you
have five lives and 23 screens of little
chaps 1o rescue.

[M/oLECULE mAN

P Spectrum @ Masiertronics @ 30 Maze @ Lee Paddon @ £1.99

Ongce again the topical theme of defusing
radicactive 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

OVERALLO @ @ @
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
mora interasting 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 obiect of the game is to guide vour

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
natura,

[BJumP, SET, SPIKE?

" 1]

- CEMEGS @ Entertainment USA @ Simulation @ Peter Luke @ £1.99

Get in the mood for your summer
holidays with this game which transports
vou to 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 tor novice players is

OVERALL® @ @ @

virtually unbeatable even at the lowest of
the three skill levels, or against a human
opponent. The winner is 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.

R/ETURN OF ROCK

AN

= C16 @ Mastertronic @ Arcacde @ Pefer 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 Aockman.

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

OVERALL® @ @ @ @

involves guiding Rockman through a
series of 10 caves. On the way he must
pick up diamonds and other point-
scorng items. The difficulty is that in
hewing his way through the cavemns, 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 usc their micros and the
type of information they hold on cassettes
and floppy discs. Anyone holding per-
sonal information about anvone else on
their cassettes, Microdrives or floppy discs
could, theoretically, be breaking the new
law 1if they and their data are not regis-
tered with the Data Protection Registrar
as a data user.

The Act is designed 1o 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
1o the rules, regulatons and penalues.
Failure 10 register vourself as a data user
can lead 1o fines of up to £2_.000 on sum-
mary conviction before a magistrates’
court or unhimited fines on conviction in
a trial before 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. inw line with data
protection legislation in the.gest of
Europe, e -

The Act was introduced to Pathiament
m 1983, was held up when the Genéral
Election wnit was issued that summer, and

THE DATA PROTECTION REGISTRAR
-~ P

returned to the Order Paper in 1985,
Shortly after the Act became law. the
Government set up the Data Protection
Registrar 1o 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 is in two defin-
itions — personal data and data user.

Personal data is defined by the Act as
“information which relates to a living indi-
vidual who can be wdentified from the
danformation - or from that and other

“information in possession of the data user
— including any expression of opinion
“about the mdividual 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 docs

Do you need
to register
under the Data

Protection Act?

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 generate their own
information: the real question 15 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 pumbers of
books sold would constitute persondbdata
relating to those authors whotare still
alive. Even if the names of the authors
were removed from the computer, the
data would continue 10 be personal dufa
$0 long as the data wser, ffrom other
information in his possession, could iden-
tify the author 1o whom a particular book
title and sales figures related.™

The list may form part of @bookseller’s
stock list. The fact that thegnformation

s i

THE DATA PROTECTION REGISTRAR
~_

relates to the authors may be immatenal
to the purpose for which the listis proces-
sed. If the bookseller processes the data
only to determine the number of units sold
against each stock item. he 15 not proces-
sing by reference 1o the authors and is not
holding personal data,

If the bookseller processes the data to
provide information about a particular
author - for example. o dentfy the
books which he has written or to deter-
mine the popularity of his work - the pro-
cessing 15 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

i
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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 arc exempt, vou have to be
very careful 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 mcorpérated members’ club or for data
held only for distribution purposes?

Answer: Preambled by reference 1o
pages 24, 75 and 26 of the Data Protection
Registrar’'s Gumdcline No. 1 booklet. In
addition, the data pser may disclose the

THE DATA PROTECTION REGISTRAR
i ~

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

At would, thercfore, be sensible for data
users to jdentify the circumstances in
which theymay wish 10 make disclosures
and u‘qtﬁnsid‘gr,;vhulhurthuw disclosures
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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 might include, 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 goverming body. Those conscnts
might be incorporated in membership
appheation forms orin a rule of the club.

While the Act will give the general pub-
lic far easier access (0 personal data held
about them in computer systems, there is
some evidence to suggest that even highly-
reputable companies are taking steps o
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 companics are de-com-
puterising at least some of their inform-
ation svstems, transfernng more sensitive
data to a manual system which i1s then run
in parallel to a computer system.

While imformation held on the com-
puter 1s available to an individual, that
does not give a1 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 ong cxists. ;

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
computernised personnel records should be
examined closely and that any sensitive
information concerming 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 companics are prepared
g0 to those lengths to protect their more

THE DATA PROTECTION RECISTRAR
~ 9

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

As you can scc, the business of finding
whether or not you arc exempt from the
Data Protection Act 1s complex and the
Data Protection Registrar advises anyone
whao is in doubt 1o part with £22 and regis-
ter. or 1o at least write for more inform-
ation at the Office of the Data Protection
Registrar, Springfield House, Water
Lanc, Wilmslow, Cheshire SK9 5AX.
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COLLEEN

the complete computer service

ey T & Ml

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)

SOftwa re Sl.l ppOI't cheques or postal orders (payableto COLLEENLTD)
: ; to: COLLEEN LTD., Colleen House, 18 Bishop Street,

_ If your problem be business, music or Penygraig, Tonypandy, Mid Glam CF40 1PQ
%QHSIC programming, this service is a | enclose cheque/postal order for £ .ecccansssssisnes

must. Available upt09.00 p.m., 7 days Signature ................
a week, over the electronic mail Name ...

i g : PR e S S el S RSN
SefViGes ROVIdINg a rapid answer o | R TR s

}’?‘Ul’ problem. e POSECOR
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> CBMG4/128/Atan XL/ XE'ST @ infocom (import) @ Text Adventure @ 7. Garreit @ £33
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Roll up, roll up for all 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 mystenous
underworid where crime and
cormuption occupy centre
stage.

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

[ALTER EGo

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,
tex!l 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 excellenl 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.

.

4-1'-* ' -; ..-:"\.;

J-.':‘-
P
B e,

> CEMB4 Disc DR .AL"I':waun @ Admnn.-re . R. ‘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 hapnaned 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

lpplé Macintosh

ADDLESGENCE
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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 that no
harm is being done to
ourselves or anybody aisa.

The latest Activision release
allows you to replay your life
over and over agan, 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 birth to old
age, you are presented with
different situations to which
you must reacl 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
through the early stages of my
development | soon became
haghiy-mumved in trying to

AITIEC before estabhshmg A
prﬂpef 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.

e
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The latest game from
Ariolasoft has been written by

the people who wrote Valkyrie
17, recently re-released, the
Ram Jam Corporation. It
certainly scored with its first
game and Terrors of Trantoss
looks as if it could be equally
successiul. The plot is the
usual find-the-avil-wizard-
and-in-doing-so-restore-
order type of adventure,
including all your old-time
favourites, such as Orcs,

P Spectrum 45K @ Ariofasoft @ Graphic Adveniure @ B, Garrett @ £7.95

mysterious runes which need
to be translated, the obligatory
key, deserted villages —
everything for which the
adventurer could wish.
Where the game differsisin
theinterplay between the two
main characters, who are
brothers called Lobo and
Scarn, a kind of a Laurel and
Hardy double act. Using the
swap command - | wonder

where | have seen that
previously? —you interchange
between the two.

The graphics are well-
detailed and | liked particularly
the shading effect used on the
mountains. My only criticism
about an otherwise excellent
game was the slow response
times — it look up to four
seconds, which is annoying
when one wants to press on.

ADVENTURE REVIEWS 1

[T HE PRICE OF MAGIK

To say | 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
graphics | noticed a distinct
lack of rich narratives and
many more |locations. It
seemed that Pete Austin and
his brothers were trying to put
as much into the cassette as
possible but one thing now
begins to stand out glaringly.
There is a general lack of
atmosphere through poor text

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
Moon for his personal use. To
win you will need to find and
learn how to use 18 spelis,
plus keeping your hit level at
a reasonable figure.,

There are moments when
the imaginative Austin gemus
shines and those moments
are like the sun breaking
through on a cloudy day.

ﬂmw ON THE MAGICK

Axii tha Abie, more commonty
known as Axil the Absolute
Average, surveyed his
surroundings with a deep
sense of misgiving. Only afew
fleeting seconds ago he had
been engaged in his favourite
pastime of wizard-baiting.
Just as 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
goat is not funny. Therion
raised his left index finger,
mutterad somathing under his
breath, and Axil was
transported several hundred
leagues across Graumerphy
nto the stinking, dismal
dungeons which stagnated
below Ccllodon's Pila

The first item Axil noticed
was a mouldy old book which,

> Spectrum 48K @ Gargoyle @ Adventure @ R. Garrett @ £3.95

on closer scrutiny, reveaied
that it was a spell book. So,
armed with the book and little
else but an indefatigable
spint, 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
created in large cartoon-style
graphics.

Axil is a marvellous haro
who shrugs his shoulders
when unable to do anything,
thrawe his arms in tha air
when casling speiis, and even
waves his fist at you when in
the processof dying. Helt ke
axplaining to him, in certain
circumstances, that | did not

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

Unforiunately 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. For instance, after finding
a Prnism | typed-in the
command “Look through
Prism™ and was rewarded
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SOUND
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PLAYABILITY
o0e
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0000

mean o make that fatal move.

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

GRAPHICS

with the answer "You cant
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 1o happen on examining
various objects. To say it is
disconcerting is an
understatement.

My opinion is that Level 9
should look closely at what it
i doing. To release games
with more than 200 pictures
and 1,000-word parsers is
salisfactory but adventurers
do not want to see poaor,
unatmospheric text coupled
with mediocre graphics.
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picture 15 worth  a
thousand bytes.  Tha
phrase. a technological
update of the old cliche,
aptly sums-up the function of
a video digitiser. A dimtiser
must acoept as |11!‘HII a video
signal. which 1= analogue n
nature, and converl il nto a
stream  of digital data which
must then be stored in an arca
What
follows s an explanation of

o Com P'll1|.."- IMCTIROTY

how 4 video -.11]_":1'tu-,_'l' performs
that conversion

F'ovunderstand the operation
ol i t1i:r'1l:wt'r. Il 1S NeCessary 1o
appreciate the way in which an
image 15 formed on the screen
of a television set. At the heart
of the cathode rav tube which
produces the visual image of a
I'V set or compuler monitor is
an clectron gun. It emils a
strcam of  c¢lectrons  whach
strike the rear surface of the
CRT screen. That s coated
with a phospor which converts
the cncrgy of the clectron
beam into light. s that we
see when we look at the front
siirface ol l;|'|:,' [ui'u.' If 11 were
”I\,‘ ..,':h.i ol the storv, the only
image a TV would be capable
of producing would be a bright

spot at the centre of the display
tuhe

Ihe first step to producing a

picture from the single beam
of electrons 18 1o arrange that
the beam enlire
surface of the CRT. To
accomplish that., a par ol
clectromagnets are mounted
on the neck of thetube. Basic
physics can show that of those
magnets afe fed with. appro-
pridte electne currents, “the
bearm can be made o move 1o
any point on the front surface
of the tube.” 1
In practice: the' beam- is
moved i sueh o way that
forms a series ofF lines across

scans the

the tube. The pattern is such
that'the beam first moves from

the top left of the tube in a i

omputer
iImages - worth
a thousand hytes

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

"”‘”."-h] line to the top right in
a UK. standard TV which
takes some  6duS El:n'm;__-
rcached the right-hand edge of
the screen. the beam then flics
back o the left-hand side. In
plain English. that means thal
the beam is moved back rapidly
L0 s sLartimg posilion

The beam = then moved
again from left to right, though
this time at a position slightly
down the screen. The
process is repeated. so that
after a short time the beam has
traced a senes of parallel lines
over the entire surface of the
Having scanned the
whole screen, the beam s then
moved back quickly to s
starting F‘Hnl!lﬂn H1 111P TI*.'_fH.
where it begins another sceries

of scanning lines

Shades of grey

The process of scannming by
itsell would simply produce an
even  illumination  over the
surface of the sereen. an effect
familiar to owners of Amstrad
PCW computers which pro-
duce such a display when first
swilched on. To produce an
image. the imtensity of the
beam must be vaned dunng the
scanning process to produce
the shades of grey which make
up 4 monochrome picture

The electrical signal which

lower

=CTCCn

controls the intensity of the
display will, in general, be
denved from a TV camera. A
camera can, simply, be thought
of as a TV sct which happens
to operate back to front. The
camera  contains  the same
scanning beam as a TV sct,
although this time light stnking
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
electron beam  current, any
changes bemng converted into
voltage vanations by the elec
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 arc
scanning, 1t is obvious that
there must be some way of
synchronising the actions of the
two. To achieve that, sync
pulses are added 1o the video
signal at the camera. One sel
of sync pulses — line sync -
indicates that the
about 1o start scanning a ling
while a sccond sel — frame sync

indhcates that the camera has

CIAMEra 15

fimished a series of line scans
and is about 1o return 1o the
top left of the screen 1o begin
another sweep

In the time it has taken for
you 1o read this explanation of
the operation of a TV,
thousands of scans would have
raken place in a TV set. The
speed of operation is governed
by the physiolegy of the human
eve. It can be shown that if a
serics of discrete images s
presented 1o the eve so thal
each is shown only for a penad




of less than 1/50th of a sccond,
the ¢ye will b¢ uwnable to
distinguish hetween the
images; that is why animated
cartoons appcar to produce
continuous movement from a
scries of still pictures

Thus to produce the illusion
of movement from a TV,
scanmng must take place 50
times per second. Given that
figure and the [act that 1w
achieve the required level of
definition, 312% lines —625/2
are required in each [rame
scan, it can be shown that the
bandwidth of a video signal -
a measure of the amount of
data within a signal - is in the
region of SMHz. That higure 1s
more likely than the cock
specd of many micros, leading
to the obvious conclusion that
a typical computer will be
unablc to process a video signal
directly. Enter . the wvideo
digitiser.

Some sacrifices

v companies use
equipment which can digitise a
picture with no degradation in
image guality. Those digital
[rame  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
pixcl—and the number of levels
of grey reproduced  arc
reduced dramatically in a home
computer digitiser. Typically
only 16 grey levels are stored
in a home computer, as
opposed 1o the many hundreds
present an a broadcast-gquality
frame store,

How, then does 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 does not
convert frames in real time = it
will take several seconds 1o
read a frame into the computer
memory, For that reason it is
usual to convert only stanc
video [rames; attempting to
digitise a4 moving scenc will
lead to considerable distortion
of the digitised image.

COMPUTER GRAPHICS

A digitiser  operates by
samphing the video signal level
at a particular point on cach
successive line of the image. As
cach such poimt will be
separated by a peniod of 64usb.
there is sufficient time for a
low-cost analogue-to-digital
converter 1o sample  the
anatlogue signal and convert it
Lo @1 :“_ull.:[ valuc. Tmitially, the
digitiser will sample the signal
at the leftmost point on each
linc. On the next frame the
sample  point is  advanced
slightly along the line. The
digitiser thus takes a senes of
vertical  slices  through  the
image, building the digitised
picture over a penod of several
seconds

The hardware necessary Lo
achieve that consists of the
A/ 1C which forms the heart
of the cirewmt. plus addittonal
control  ¢lectronies. which
govern the point at which the
converter samples the signal.
That usually 1akes the form of
a vanable delay circuit, cither
analogue or digital, which s
trigeercd by the line svnc pulse,
the penod of delay being
mcreased on detection of the
frame sync pulse
Essential software
The hardware of a digitiser
must be complemented by
suitable  softwarc; it is the
software which will determine
the uwltimate performance of
the system. The soltwarc s
responsible for accepting the
digital  information  outpul
from the tIF!"ITI.'\I'l and storing
it in the computer memory

Having stored the picture
information, most systems will
allow the user to perform basic

Image-processmng . operalons

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 Lo Zoom-in
on the picture and to rotate and
streteh the digital picture

In a (uture pssue ol Your

Compurer we will look at some
of the digitisers available for
home micros and cvaluate

some of the graphics
applications packages which
allow images captured n
digital form to be manipulated
lo produce high-quality
graphics displays.

I'be amage-sensing . equip-
ment. at the heart of the
magornty of TY cameras is
sitll essentially a CRT tube
in reverse, as described in
the main feature. In the
next few vears. though. the
vircuum camera tube wall
have been replaced by CCD
image sensors. A Charge
Coupled Device sensor isan
imtegrated circuit whach
offers a number of advan-
I-L!.:t"- LA | 1|'I1,' Ir.nil[:nl].ll
camera tube. The major be-
nefits 1o be gained by using
a CCD include very low
power  consumption  and
n:_u-u_ud construction

A CCD device is made up
of a larpe number ol
individual  semiconductors
arranged in a matnx. The
image o be scanned s
focused on 10 a transparent
lid on the wp of the 1C
the lid is rather like that of
an EPROM - and thus on
to the matnx, The amount
of hight falling on cach of
the cells in the matnx 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 read out by a scrial
shift register; data from
cach row 15 then collated
and output by a lurther shill

register. Note that unlike
the majonty of 1Cs uscd in
a computer, the CCI) s an
analogue device and a video
digitiser is stll required if
the image produccd by o
CCD is to be vsed by a
computer

Until recently, CCDs
were able to produce only
very low-resolution images
because manulacturers
were unable 10 fabricate
devices with a dense enough
matrix of cells < 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
|1'.||.‘k|."l\. al i fast k‘lhlll‘h_!,h fi;lL'
1o chminate piutun: lag.
Those problems have now
been overcome and  the
lutest gencration of home
video cameras have
adopted CCD 1echnology,

For the home computer
user. the advent of low-cost
COCD devices means  that
ligh-resolution camera and
digitiser units should soon
be available at low cost. If
hi.:'h resolution 18 not an
cssential  requirement, a
CCD-based svstem. the
EVI1, designed for use with
the BBC micro, s available
from Commaotion,
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| 53 FENNEL STREET
5 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 E£250.00
Currah Speech £21.95 £19.95 Commodore 128D £499.00 £E470.00
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 £65.95 £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 Blank Discs-Sony S5 Boxol 10 £12.95 £10.95
Gemini- Home Accounts £24.95 DS Boxol10 £16.95 £12.95
Database £24.95
Eeac S T
VAT File £24.95
et Acconmt £64.96 RRP  OURPRICE

Eperbul‘au 128 :s:.ns Cheetah 125 Joystick £8.95 £7.95
perscript 79.95 Pro 5000 Joystick £18.95 E16.50

Tape or Disc £29.95 £26.95
If the title you want is not listed all you have to do is send your cheque Comdrum
or P.O. for the retail price less our 10% Discount and siate whether Sound Sampler —-Commodore £49.95 £44.95
disc or cassatle Data Recorders forall

i » Commodores £39.95 £33.95

ALL DISC AND CASSETTETITLES Pkt and pd{'h'r"{j FREE. ALL Computers ADD £6 for valua UNDER £250
10°% OFF. All payments choque of 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

wriling any program —

using iteration and

using recursion— and
thera are programmers who
believe that only one of the
ways is comrect. That belief
often is held so strongly that
the argument often verges on
warfare. Put simply, iteration
is 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
maost Basics do not allow
recursion and an unfamiliar
idea is always difficult. Onthe
other hand, Logo is s0 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 it allows
the programmer to choose
whichever method suits the
problem in hand. In this article
we look al 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 of images rather like that
seenintwo mirrors set facing
each other.

Because recursion is of
practical value il is important
that programmers learn to be
neither frightened nor
seduced by it. For that reason
the newer teaching 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.

utting the Turtle
through the loop

Following that line of thought
suggests that the 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_helio1
causes the screen to be filled
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 pasition in the
list of instructions marked by
the label statement referred to
by the go instead 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 middie 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
onthe screen and in principle

Mike James looks at
fwo ways fo consfruct

a Logo program. The
choice befween fthe

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 namber of
times a recursion can repeat.
That is due to the real - -
difference betweaen iteration
and recursion. When |
executing an itegative loop
you are carrying-out the same

Listing 1.
18 PRINT “HELLO"™
20 GOTO 1@

Listing 2.

to print_hellol
label "locop
pr "HELLO

go "loop

end

Listing 3.
to print_hello?
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 it is 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

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

where the variable n is being
used as a loop counter which
is decremented each time
through the loop until itiszero
=l.e. theloopendswhennis
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 is reallghappening in the
loop.Tha equivalent recursive
solution is 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
varable “n which is updated
by make “n :n — 1 just before
each repetition; it alsohas 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 “do itall 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 ileralive
solution vou will find that you
really go round in circles
butinthe 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 nequal to 2 is
shown in listing six.

Notice that at the point » ;
m ma
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Continuwed from pape 55

when the repetition ends -
when :n=0 - the latest copy
of nonloop ends and passes
back control to the copy
beforeit and so on all the way
back to the first copy. Youcan
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
dunng the unwinding are
more complicated and
difficult to understand.

One of the conditions which
has to be satished for
recursion to 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 print0,1,2 . . f you try
this program, however, you

Listing 4.

to loop :n
label "prnloop
pr "HELLO
make "n
if (:n = @)
aend

Listing 5.
to nonlaop

pr "HELLO
' make "n n - 1

in

end

tn = 1
[] [go "prnloop]

if (:n = 8) [] [nonloop

tn)

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 littie
puzzling as the value of n
decreases by oneeachtimea
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 reversa
order to the one in which they
were created, hence the
increasing vaiue of n. In
general, recursions which

will find that it prints “HELLO"
the correct number of times
but it then prints 0,0, 0. . .
Thereasonisthatinits 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

if condition then do something

end

Listing 8.

to backwards :n
make "n :n-1
ir
Pr
pr

end

:n
"HELLO

Listing 9.

to nowork
pr "HELLO
make "n :n-=1

1f (:n=0) [] [noweork]

Pr :n
end

(:n=@) [] [backwards

tnj

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 calledit has to
be namedin alocal statement.
For example:
flocal “a "b)
at the stari 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

H {n=2)
v

to nonloop :n
L]

L]
pr "HELLO
H
make "n :n-1

H (n=1)
if (:n=2) [] [nonloop

Copy 2

T T L TR L T T

v
to nonloop :n

pr "HELLO"

make "n :n-1
' (n=2)
tn)] ==->- if (:n=08) []l[nonleoep :n)
e ———————— nn&
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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".

Partitioning

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
thoze 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 avaluein
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 ig the first value smaller than
3 and so they change

position, giving:
LR

21365

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

QuickSort -
e kﬁ{ﬁwmg' to recsort
2 18 8.5 (local "k_start "“k_num "k_item)
and the list is then partitioned make "k_start 1
into the part to the left of the make "k_num 1@
LR which is smaller, or equal make "k_1list [1)
to the key and the part from repeat :K_num - 1
the LR to the end of the list [make "k_item random 50 :
which is larger than the key. make "k_list fput :k_1item :k_list
After partitioning in that ]
Wa}'. thE' 1|-St 15 d‘E‘ﬁnltEiy I'!Ot pr : k 113t
sorted but il each partition is 53 <
itself subject to a partition — sm‘_t : kIstart :k_num
using a new key, and so on pr :k_list
until we reach a partition of end
one item, that will produce a
sorted list. This is clearly a
recursive process. to sort :L :r
The reason that produces a (local "1 "3 "key "a "b)
completely sorted list is make "1 :L
difficult to explain but if you make "j :p
watch the demonstration make "key int ((:L =+ :r) / 2)
Quicksort program at work — make "b item :key :k_list
add pr:klist type :i:jtothe end label "part
of the swap procedure — you "
should be able to_see what 1“:1 .,lef: T
happens. The reason it works g iz ey "5
is connected with the fact that if not (:a > :b) [go "left_out] []
once you have partitioned a "“‘E* "1 4+ 2
list, sorting the entire list into go "left
order cannot involve moving label "left_out
values between the two parts label "right :
of the list and so you can make "a item :J :tkK_list
concentrate on putting the if not (:b > :a) [go "right_out] []
partitions into order make "j :3 - 1
independently of one another. go "right
The program will work on both label "right_out
Logo V1 and V2. if not (=1 5> :3)
Into order [swap =1 :]
" -
Procedure recsort sets upa R Eabe
random list in K_list which make “J :J - 1
procedure sort then sorts into ]
order. Procedura swap i []
swaps the positions of items 1f not (:1 > :3) [go "part] []
riand item :jin K_list. Itis this 1f (2L < :3) disopve: B 93] I]
swap routine which is the 1f (:1 < :»7) [eort 21 :v] []
main source of inefficiency in and
the program; can you find a
better way of swapping two
elements in a list? The te awap :1 :j
variables 1 and r are used to (local “s_list "si "temp "s_len "w"v)
mark the left and right make "s_len count :k_1list
posillﬂﬂﬁ of l_hEt scan and to make "s_1ist []
ﬁ;g“;e?r?ﬁ&?:dﬂﬂt“h“t make "w item :1 :k_list
N p""_ B make "v item :J :k_list
ext month: Property lists S v ;
and databases. 8l :s8_len
repeat :e__len
[make “"temp i1item :81 :k_1list
if (21 = :1) [make "tamp :v] []
if (:81 = :]) [make "temp :w] []
make "s_l1ist fput :temp :s_1list
make "si :3i1 - 1
]
make "k_1list :s_1list
and
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he 128 keypad is an
optional extra designed
to function as a
calculator pad and as a
screen cditor. 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
calculution on the screen in
such a manner that it can be
incorporated in a further
caleulation if vou wish. All that
is available from the normal
kevboard; what the keypad
allows you 10 do is to type sums
such as 4734 1)-(93) without
having to press the SHIFT key
to get *. +, (and).

In screen-editor mode, the
pad 15 rather more uscful. Tt
allows you 1o wander round a
screen listing, moving the
cursor in increments of wholc
words, or jumping directly 1o
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 kevpad. there is little
reason to suppose itisanything
other than a Sinclair gimomick
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
guArAnlee-preserving
modification 15 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
to double as a real-world input
device ~ for example, reading
and switching sensors such as
thermostats. The question of
how information from the 18
contacts of the keypad 1s
transmutted to the computer
along four wires of the
connecting lead is intriguing,
especially since two of the
wires arc +5V and Ground
respectively.

The link is bi-directional,
according to the technical
manual, 50 one wire is an inpul
and one is an output. The port

As a calculafor pad there is liftle fo say abouf the 128K
Specfrum numeric pad - in screen-editor mode, however, if
is rather more useful. Dick Sargenf explains.

128K Spectrum

keypad in action

involved with the kevpad is an
8-bit /O belonging to the
AY-3-8912 sound chip. This
port also handles the computer
RS232 imerface. The cight
lines can be confipured as
inputs or outputs but it is not
possible to set some bits as
inputs and some as outputs.
S0, asusual, some cralty work
is bemmg done by the kevpad
components;-there is one
solitary chip inside the keypad,
marked as GI 8532, and an
assortment of diodes.,
capacitors and resistors.

Socket positions

Fortunately for would-be
users, it is not necessary to
know how the keypad
transmits its information. The
L& keys arc on a 4-by-5 matrix
and are terminated in an
in-line socket. Removing the
matFix is casy — it just pulls out
- and different sensors can be
plugged into place. Diagram
one shows the socket positions
and alsowhich Row to connect
to which Column to cause the
computer to respond to the
NEW Sensor.

For example, any
mechanical switch, such as the
contacts of a relay. can be
wired 1o connect an R socket
to a C socket. Connect R4 to
C3and when the relay contacts
close, the computer will think
that key 9 has been pressed.
Seventeen other switches may
similarly be connected: R3 10
C4. R3w C3, R310C2 would
represent another three, seen
as keypresses +., 6 and 5.

In Basic the INKEYS
function will detect 18 keypad

kevs. Use IF INKEYS="9"
THEN PRINT “Sensor on key
9 s active™ 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
shifi-key simulation using
relays, fails using the INKEYS
method. To gain access to the
shifted kews, it is necessary 1o
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 386EH-3FFFH
arca. Motice that, very
sensibly, the computer has
determined that the kevpad is
connected and has set BIT4of
FLAGS to indicate that it is
present and needs reading,
The code is:

scems reasonably well-

documented and machine-

coders are advised o

expenment with this one [irst,

before tackling 3A42H.

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

1) Page-in ROM ().

2) Disable interrupts.

3) Save all register except 1Y
and E.

The routine may then be

called. On exit the conditions

arc:

1) Bytes SBSS, 5B8Y 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
kevpad scan succeeded.

3) Register E holds 10H if no
key was pressed. If a key
was pressed, register E
holds an intermediate key
code.

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

PUSH IX

BIT &4, (IY+1)
JR Z 3IB79H
CALL 3A42H
CALL @2BFH
POP 1X

RET

slook at FLAGS

sskip keypad-scan if BIT4=0
;scan keypad

jscan keyboard

That piece of code at least
supplics the address of the
kevpad scan routing, 3A42H.
When ROM 0, the Editor
ROM, isactive, acall to 01 18H
will also cause the keypad to
be scanned. Routine O118H

write any machine code atall.
These three bytes. called
ROWO1, ROW23 and
ROWAS, represent a snapshol
of the keypad immediately
after ascan has taken place. If
a key is pressed, a BIT is set
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Bit3 Bit2 Bitl
i * {

Bit7 Bits BitS
7 a @

Bit3 Bit2 Biti
& S &

Bit7 Bitéa BitS
1 2 X

BitX Bit2 Bitl
a

Bit@ of byte SBBEH
) key 1legend
Bit4 of byte SBS8%H
- key legend
Bit@ of byte SBAYH
+ key legend
Bit4 of byte SEBAH
= key legend
Bit@ of byte SBEBAH

key legend

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
Qne 1s most instructive.

Run the program and press
kKeypad 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 vou which key you
pressed. Dielete line 10and 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 al once™ rule
imposed by Basic and would
prove useful if you were to use
the kevpad port to read 20
sensors. [tseems thata 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 1ISH, the
intermediate codes returned
by the E register are listed in

Diggram .
1c

A3 A4 RS RZ A1

d-way connector

diagram two. Notice that they
bear no relation to the ASCI
codes of the Keys concerned.
If this month’s look at one
specialised picce of Spectrum
128 ecquipment seems 10 be of
little relevance to owners of
other Spectrums, do not forget

occurs S0 times asecond or., if
interrupts have been switched-
olf, it can be scanned
specifically in machine code by
calling 0038H. Alternatively,
the “bhig keyboard™ bit-map is
At 23552 1o 23559 inclusive . so

——

———

PEEKing these bytes in a

that every Spectrum has a program similar to that used
Diagram 2. kev-scan routine and a key for the keypad will reveal
I(eypad Code if bit-map. The normal keyscan information of a similar natare.
Code
legend SHIFTed Listing 1.
“ 6C (e =5 PRINT AT 1,1
A 5B 6C 18 LET a$=INKEYS$: PRINT “"key=";a$
! = 5C 6E 12 PRINT “rowl “;(PEEK (23432))-24@;" *
3 5D 6F 14 PRINT "row23 “:PEEK (23433);" *
1 5F 7 16 PRINT “"rowd3 ";PEEK (23434);
] Gﬂ 72 17 PRINT * 5
( 61 73 18 B0 TO S
2 62 74
; 63 75 Listing 2.
.. o = k B BitM
y 9 65 77 i i
' 8 66 78 rowl @..cceeceseesa..0H...0000
7 67 79 FOW23 68.....40H.....4H. .. 2100
+ 68 7A
:....0H... 0002
6 69 78
5 BA 7C rowds 0...... 2aH. ... @H. . . D202
4 6B D t....0H...2000
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BETA BASIC 3.0

BPECTRUM 48K

SINCLAIR LEER, JAN. B3 (ARDUT EFIFATST 8 “HAS PRTAR &R0 iTSLLF AN Tid
STANDARD EXTERDID BASIC FOR THE SPECTRUM.. TURSS Q5CLAIR BAST FROA &
GO VERSON OF THE LANGUAGE TO A FANTASTIC ONIL™ ~Ow. WITH RETFASE
L0, BETA BASI NPECOMAMLEE PROBAGLY THE MOST POWERFDTD BASO AV AT AR E
O ANY B-PUT MICHOS

Computers
by Post

Export Enquiries Welcome

" FROCEDNUHES B tewvnific pmplement gt that beus you eatesd yoer Daslc, Mo FROK
bgyword i3 mended, £ v0u Cun whe ommands ke veop Ab of draw bon (0FES oF
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PRINTERS
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‘:sqq k H Com w1571 Disk €725 CUNES, [P RCY, DFORE, DRAW N0, EENT, £i55 , FNILL, GET, JOIN, KEYTS, ovelii-LET,
ogo kxanKPFI0 ., £35 £ ommodorm PC10 » £1099 LIST 5 slbcer, LIST DATA, O ON ERROR, OVER 2, POKE srmgs, FOF, READ LOSE,
by GO0 . £199 Sanchair O 138 ROV, ROUL, SCHR0LL, SPLUIT, TRACE, USING, F sorer CGOTO8, GOS1 asd FOR-MEXT leoge
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Export Enquiries Welcome

Galaset Lid, 30 Bayford Road,

Littlehampton, West Sussex.

la Y= 01-7600014

i ——

SAGESOFT CAMSOFT
Pop. Accounts £99.99 Stock Control £49.95
Eop, Accounts/ Aot Payml: ::gﬁ
ayroll 149, Invoicing .
OURPRICE Pop. Accounts Database £49.95
CPC 6128 -Colour £379 Plus £149.95 PSIS Stock, Inv.
CPC6128—Green £284 lFa]rmll 2.3 £69.95 i';sst?.lgfm | £99.95
PCW B256 £459 £439 nvoicing/Stoc nv.,
PCWB512 £574 £549 Control 4 £69.95 Sales,Pur,Nom. £149.95

Database £69.95
RS 232 for 464/664/6128 £49.95 £44.95 . .
Chit Chat E. Mail E£69.95 CAXTON
RS 232 for PCWB256/8512 £69.95 £59.95 Chit Chat Cardbox £99.99

DMP 2000 £159.95 £149.95 Viewdata £69.95 Scratchpad Plus £69.95
SSA1Speech Synthesiser £29.95 £26.95 Magic Filer £69.95 Brainstorm £49.95
MP2 -Modulator £29.95 £26.95 Retrieve £69.95 Teuch'N' Go £24.95
JY2-Joystick £14.50 £12.50 Accounts Smartkey £49.95
Modem ~ £136.85 £126.00  SuperCombo £199.95 DIGITAL RESEARCH
PCW B256 Modem & Sage Software £189.95 £172.00 HISOFT DR Draw £49.95
R Sl o e RS
. vpac X c er :
CF23"Discs Simsn b £39.95 Pascal MT - £49.95

CF2003"Discs £5.99 £S5.00  oyboardTutor  £24.95 Printer Extension

FDI—2nd Disc Drive £89.95 £84.95
Pock Cable8256/8512  £12.95
DDI-Disc Drive £159.95 £149.95  pocKetCash O TS

M el -
AMSTRAD CPC6128/PCW 8256/ Microfile/ €00 Dowmns £i2ss
PCW 8512 SOFTWARE Bepiver  £i585 %4 o £12.95

Personal Assistant £94.,95 Touch'n' Go £24.95 Hitch Hikers® Guide 256K Expansion
Pocket Wordstar £99.95 Mastercalc 128 E£34.95 tothe galaxy £28.95 kit for 82556 £49.95

(please state whether Pyradev £29.95 DEDUCT 10% DISCOUNT WHEN ORDERING SOFTWARE

for 6128 or 8256) Protext £26.95 JUST SEND YOUR CHEQUE OR P.0. WITH A NOTE STATING

Supercalc 2 £49.95 £24.95 Post and Packing: FREE. ALL Computers ADD £6 for volue UNDER £250
3D Clock Chess £19.95 All payments cheque or P.O. 1o: MICRO MAIL. g
SHOWROOM NOW OPEN ALL PRICES INCLUSIVE OF VAT B &
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High price of the

hard

Acting on the recommendation
of Your Computer and other
micro magazines, recently 1
bought an Amstrad CPC6128
compuler. | considered the
purchase very carcfully, opting
for the green serecn version of
the system — the money saved
Imwnr- that rather than the
computer plus colour monitor
combination going towards the
purchase of a dot matrix
printer. | intend to use the
computer to play games and
for more serious applications,
including word processing,
and toset up a database of
information about the
members of a bridge club of
which I am chairman.

| am very pleased with my
purchase and have already
started work on building the
databasc, 1 was shocked.
however, when [ tried to buy
some 3in. discs for the
computer. My local shop
would sell me the discs onlyv in
boxes of 10, the cost being
almost £50. Even my limited
mental arithmetie skills can
determine that this means that
each disc costs £5, A [riend 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
s0 expensive?
P E Hickling,
London SES
Editor's reply: Amstrad discs
gre expenyive for wao
interlinked reasons. The firstis
the law of supply and demand,

MAN LOGIC

the second betng economies of
scale at the manufacturing
stage. Amsirad is the only
volume computer manufacturer
af note 1o have adopted the Jin.
disc format. On a global scale
that means that, when
compared to the other formats,
Ssin. and 35in., the market
for 3in. discs is :':J-Jlupnmr.-'t'c'{ ¥
small. Thar, in tern, means that
disc manufacturers are
reluctant fo commit their
production lines to the
production of Amstrad formar
discs, Inevitably that leads foa
shortage of discs and, enter the
law of supply and demand, to
the premium price charged for
them.

For the record, our
information is that Amstrad
buys dises at £1.25 each and
sells them to the wholesale irade
at £2.25. Mark-ups at that stage
by the retail oudets takes the
price to the £5 mark vou quote
in vour leiter.

Mail order
misery

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

saying that 1 was not satisfied
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, | can sce that sending o
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 cxperience.
J Pieroux,
Wilishire.

The end of
the Einstein?

The following 15 an extract of
the editonal from the March
edition of the UKEUG
(United Kingdom Einstein
User Group) Newsletter.

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

Another show will be
organis¢d in the near future
and invites will again be semt
10 the commercial sector. if the

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

K. Stokes,

Secretary, UKEU(.

Keep us
informed

I have been reading the Your
Computer magazine since
April 1982. Before vou
changed the format of the
magazine in December 1985
vou used to have @ regular
space giving the readers details
of any forthcoming computer
shows and exhibitions on the
sccond from last page. | have
beenunable 1o find any similar
section since the change in
form and wonder if vou will be
reintroducing i,

P. K. Anwood

Jersey.

Editor’s reply: Thank vou for
yaur letier, We undde rstand the
need for such a feature in order
-ﬂ"ﬂ' frir Ft'ﬂffl:'f.‘ iy .‘Hfﬂlﬂ‘ﬁ‘”
stech events and Reep up with
the latest developmenis in the
computer industry. For this
reason we will be printing such
an tem once again, in s usoual
place, srarting this monrle,

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

wiar's \[ THISISNTA
THJ‘S?Y} TS F!

.
IT REPRESENTS THE UNIVERSE 1
AND DUR WORLD IWITHIN...EACH
DAY THE SUN WILL RISE AND
SPREFE IT°S WRY ACROSS THE
?WJES ; W THIS ALL
HEMTFQ’
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Offering high gquality softiware at bargain basement prices is the aim of
Software Exchange — a new service for Your Compuier readers.
Each tape features two programs, either games or utilities, 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
PrngramTypa Home use
Author: A.lhlmod

his program will aliow rmm keep track of
all your money — just.what we all noed.
Full detalls of your castiffiow are kept as a
series of daled transactions, which can eas-
ity be added, deleted or amended. They may also
be sorted by date, amount or transaction type, and
printed-out in the form of a complete Statement

POOL

Machine: Spectrum 48K
Prmnﬁpe Pool simulation
Author: A. Mehmood

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

difficult, because this is a Pool table simu-

kation. Rather than a two-player game, the

program gives you a certain number of shots
in which to fry and clear the table. By the use of
only & few Keys you Can simuiate eight ypes of
spin, speed and crechon

ROADRUNNER

Machine: Spectrum 48K
ngrame Arcade
Author: C.D. Harden &
R. Blundeil

his is nothing to do with a certain character
being chased across the American plans
by Wity Coyote. The obiect of Roadrunner
is to drive your car, the Wally ZX_ for 500
mides in a time-mals race avoiding hay bales —
and every other driver mad encugh o enfer

Machine: Spectrum 48K
ngram Type: Programming Utility
Paul Rhodes

indows is a utility for Spectrum 48K owners,
dliowing up o 14 separate windows -
individual mini-screens = showing simul-
tanepusly. They are accessed from Basic
PRINT statements and an extended command set

Features include pixel scroll and pan, window
pasition and s@e - double-height characlers,
ttended LIST, attribute pan, scroll, clear-screen
and 1l commands, extended graphic areas for each
wintiow and fast filled and open circles

CBM 64

MISSION XZ'I

Machine:
Prugram Type: Armnln
Author: John Storer

ordes of descending aliens are hell-bent on
destroying your ship. You will need very
guick reactions and a fast rigger finger il
you want lo survive in this very fast maching
oode game
In addition to the normal oplions, you can choose
the size of the aliens and whether or not there will
be any wreckage round which 1o nawgale.

BII-MLIIMH SCREEN
PmnTm Prmu-nmm

his utility will give your Commodore 64 an

BO-column display, just like all the other

micros such as the BBC and Amsirad.

Included with the machine code routing to
produce the display are some demonsiration 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 hoiding down the
ENTER key.

CBMiBd

Press the SHIFT AND RUN/STOP keys

Software Exchange tapes are not supplied with any paper documentation — all instructions relating 0 the use of the software are provided 8s text files

To load the software the following instructions should be foliowed unless otherwise stated within the description 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

SPAGE AMBUSH

CBM-64
ng:mTypr Arcade
Author: Michael Solomon

avigating through deepest space, you find
yourself under attack by marauding aliens
This unuseal variation on the alien-bashing
theme includes dual-turreted guns, alien
attack patterns and asteroid storms. All the move-
ment routines are written in fast-action machine

VID BASIC

Machine: CBM-64
Program Type: Programming Utility
Author: J. Dakin

ne of the major problems with the CBM-64
is its lack of Basic commands for handling
the micellent 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
eight sprites per screen section, giving a total of
24 sprites on the screen simultaneously, and you
can even use ditferent characler sets in different
sections of the screen,
The new commands give Basic access to all
those facilities, plus hi-res plotting, plus Sprite man-
ipulation commands, plus full sound facilities.

Amatnad

SCREEN EDITOR

Machine: Amstrad CPC-464
Prﬂqmﬂm Utility
Author: Stephen White

hough written in Basic, the Screen Editor

is a professional-looking  monochrome

drawing package, allowing you fo create

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

PWS ASSEMBLER

Amstrad CPC-464
Pmummww Programming Utility
Author: Peter Slade

t'is nol glten you find 2 programming ulility

of this quality at this price. The PINS Assem-

bigr allows you to assemble up to 4,909

lines of source code at any time, though
obwiously 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
- 0RG, EQU, DEFB, DEFM, DEFS and DEFW — and
will handie up 1o 100 infinite-length label names.

The Basic assembler is written in the high line
numbers, and your source code; plus any comment
fines, 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.

III-HES DRAW

Amstrad CPC-464
Fmgm-ﬂw Drawing Utility
Author: Peter Wylie

i-Aes Draw is a graphics utility which will
allow you fo 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 De 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 of plot al
the' graphics cursor — shown on the screen and
given as XY co-ordinales — and the finished screen
may be saved 1o fape with the built-in save function,
for later loadinf back into the Ki-Res Draw program
OF @5 @ SCréen 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 bust
very costly. With SuperBandlt, you will not
win anything but neither waill you lose your
shirt: This excelient simulation has all the
features of the best machines, including spins,
trebles, holds, nudges, nudge gamble, spin-g-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.

r

l tape reference number clearly).

NAME

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

ORDER FORM

Please send me the following Software Exchange tapes (print

ADDRESS

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

London SW1H SED - please allow 28 days for delivery.
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EDUCATION

i

s

he University of Cam-

bridge is the picturcsque

sciting for our final

update on compulcrs in
ceducation. Cambridge has
played an important part in the
development of computers and
its computing depariment s
one of the best in the country.
It is also one of the oldest.
cstablished as the Mathematics
Laboratory in the late 1940k by
professor Maurice Wilkes, We
visiied the laboratory. where
we spoke 1o Richard Stibbs,
user services manager for the
COMpUlIng service.

In 1949, working with a few
hr'l;,h'l undergraduates  and
using mercury delay line stor-
age. Wilkes completed one of
the first store programming
computers ever 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 bndge on the
second floor.

Edsac | continued to operate
through into the 1930s until i
was superseded by Wilkes
sccond  computer.  called

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

By that stage manufacturing

two  sections. the  teaching/
rescarch department and the
computing service. The former
is directly responsible for com-
puter research and develop-
ment groups and those under
graduates whose pnmary sub-
ject 15 computing, whale the
cOmpuling service maintains
and updates the immense array

University

companies were  developing
computers as a commaodity 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-vear period
= 1903-73 - Tian was onc of
the first multiple-access com
puters in Evrope.

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

__.,nmmlml’ ”

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

The university’s main source
of computing power is an IBM
SID mainframe computer
which contains 32MB of main
storage - 32000 times the
memaory of & BRC - as well as
32.000MB of storage on fixed
disc and [0000MB on

streamer tape. That 15 hinked
directly through a network 10

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

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

Any time, any place

Those users. who must be
registered, can access inform-
ation stored on the mamnframe
at any time from any place; all
they need is a terminal and a
maodem. 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. It is also responsible
for several other high-perform-
ance systems, including expert
systems, artificial imtelligence
and the development of the C
programming language.

Using MicroVax and Xcrox
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workstations. Needham's de-
partment tcaches some 200
students about programming
languages and other subjects
rclated  directly  with  com-
puters, such as graphics. He
also lectures o 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
thase compiiters 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 dircctly 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 needs 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 m DNA, an important
step towards understanding
genetic deficiency.

The library also makes good
usc of the mainframe, Keeping
records of all books and senals
since 1979. That allows any
authorised student from any
university in the country to
check for articles or books
relevant 1o his subject.

Electronic messaging

An incrcasing number of
undergraduates and teachers
now usc the computers for pre-
panng essays., 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 vear round.

Messaging 15 also popular,

with students and  teachers
using the ternunals o send
notes or articles 1o each other
confidentially and instantane-
ously.

An undergraduate can cven
send his work 10 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 manufacturcrs such as
Appic. An office has been set
up. devoted to advising people
on the computers and software
which might best suit them.

BBC still popular

The BBC micro is also sull
popular, since it offers incx-
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. Anyoneg
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
rarcly, since academic software
18 s0 specific - far more so than
business software — il 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 wse of computers but
evervone from language stu-
dents to admimstration staff.
That can probably be attri-
buted to the carly Cambridge
involvement in computers but
without doubt it indicates the
imvaluable important of com-
puters in schools today,

So great has the develop-
ment been that it led 1o the
Cambridge Phenomenon, the
development of more than 300
computer-related  companics,
including Sinclair Rescarch,
Acorn  Computers.  Apple.
DEC and, more recently,
IBM. cach working in close
collaboration with the univer-
sity. — Juson Ball.

Could you be a
Mr Fix-it?

here are few
guaranices in the
business of job-hunting.
s even when vou look in
the fast-moving  clectronics
business. Yet if there is onc
arca where yvou are reasonably
certain o hind some work, it is
in the business micro sector.

One of the hotwtest trends in
the business micro industry is
the proliferation of cheaply-
made IBM  PC clones or
imitators. The clone machines
are usually almost identical 1o
the PC inside and outside. can
run almost all PC software ., and
cost as litthe as onc-third the
recommeended price of the
real thing.

There is onc arca, however,
where inexpensive replicas of
the PC find it difficell 10
compete and that is in offering
after-sales support and service
for the machincs, To secure i
low price and make =a
reasonable amount of money,
distributors of clone machines
cannol afford o offer
expensive guarantees or a good
deal of technical help when
buyers leave the showroom,

We need you

That. as they say. is where
you figure. A large business is
growing to provide support and
service  for  the  increasing
numbers of inexpensive PC-
compatible machines and those
businesses will neced gualificd
people 1o work for them.

What vou will nced s @
working familiarity with the
machines which are the most
popular puchases by business,
At the moment. the biggest
suceess stories are the 1BM PC
design and its hundreds of
imitators and  the  Amstrad
PCW range. o big hit among
small  businesses  Although
Amstrad provides service and
support, it is only for the
guaraniée period and many

businesses may well want more
back-up than that.

The support and service ol
successiul e clone
manufacturer Walters
International. will offer a two-
vear contract cither 1o replace
of repair one of its PCs within
24 hours. for the cost of only
an extra 12 percent on the
purchase price of the machine.
When that machine cosis about
onc third of what vou nmight
pay for IBM. the exira 12
percent will be very attractive.

Getting to business

With that Kind of incentive,
it 15 certain that many
busincsses will accept. support
ggd s)ervice, contracts, 1t s
cqually certinn that gualificd
and  reliable  staff  will be
needed.

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

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

The bus  expansion  slot
system: many imternal
problems which ansc in the PC
can be traced 1o expansion
cards installed by users. You
should be famuliar with the
most popular cards and what
they do.

The IK disc drives; many
of the data retricval problems
expernenced by users start wath
faulty drives. Famiharity wath
standard disc dnve technology,
such as that used on the BBC
micro will make vou much
more gualificd in this arca,

In short. there s a growing
market for wechnicizns who can
repair PCs and off you can
convince some of the people
who couunt that you are
qualificd. yvou may well be on
vour way e a well-paid. full-
time jub. - Geof Wheelwright.
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Tel: 0920 5285

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

COMMODORE COMMODORE

RRP OURPRICE RRP OURPRICE

Music Systoms Commodore 64 £199.95 £185.00

(includes Commodore 64) £329.99 £309.99 Commodora 128 £269.95 £250.00

Currah Speech £21.95 £19.95 Commodore 1280 £499.00 £470.00

1570 Disc Drive £199.09 £179.99 Commodore 128 D & Monitor £631.00 E545.00

Music Expansion £150.00 £140.00

SOFTWARE ON DISC 1541 Disc Drive £159.95 £149.95

1571 Disc Drive £299.95 E279.95

Textpro—-Wordprocessor - £12.95 Modem £79.95 £69.95

Datapro - Database - £12.95 Mousa £69.95 £59.95

Zork | £11.95 LightPen £29.95 £24.95

Zork il £11.95 Sketch Pad £49.95 £44.95

Zork Il £11.95 Speech Synthesiser £24.95 £21.95

Hitch Hikers Guide £24.95 Blank Discs—-Sony SS Boxal10 £12.95 £10.95

Gemini-Home Accounts £24.95 DS Boxof10 £16.95 £12.95
Database £24.95
Cashbook E£64.95

Coa £esss GENERAL
Final Account £64.95 RRP OURPRICE

Superbase - 128 £99.95 Cheetah 125J
oystick £8.95 £7.95
Superscript £79.95 Pro 5000 Joystick £18.95 E16.50

- Comdrum Tape or Disc £29.95 E26.95
Ifthe title you wantis nol listed all you have 1o do is send your cheque
or P.O. for the retail price less our 10% Discount and slale whether Sound Sampler - Commodore £49.95 £44.95
disc or cassetle. Data Recorders for all

Commodores £39.95 £33.95

ALL DISC AND CASSETTE TITLES Post and Packing: FREE. ALL Compulers ADD £6 for value UNDER £250
1 oﬁf' DFF. All payments chegue or P.O. 1o MICRO MAIL.
JUST TELL US WHAT YOU WANT! SHOWROOM NOW OPEN
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ince only a minority of

our readers live in

London, it is only fur

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

Findimg 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

cxtremely  helpful 10 this
column in the past, was unable
to provide much information
about the Kilted computer
fraternity. In fact, the first ime
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 suggesicd that
we refer 1o the best source of
up-to-date information,
Prestel. Taking heed of the
advice. we retneved 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 s computer
club in Carluke for more than
a year. much less had anything
to do with runming it. He said
the club had ceased to exist,
together with several other
such groupings in the arca.

Undeterred, however, we
went to the top, Derck Young
of the Scottish Amatcur
Computer Sociely. extension
2586, “Sorry, love™, said the
secretary at the end of the line,
“he left this job almost 18
months ago and no-onc 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 mot replv. Finally., we
managed to contact Jim Cook
of the Kingsway Amatcur
Computer Club at Kingsway
Technical College. recently re
christened Dundee College of
Further Education, and

Computer Clans -
Over the Border

There is a legend that Scoftish compufter clubs are as rare
as Scofch mist. Jason Ball invesfigafes.

persuaded him to talk 10 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
3, offers a wide appeal to
students at the college, and has
its own meeting room, power
and hghting donated by the
college.

Subsidised Spectrums
The membership fee of only
£] 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
an advantageous price from the
ncarby  Timex  factory  in
Dundee where the machines
were made and many of the

vounger members also take
gamces, Despile the local fame
of the Spectrum and its
importance  to the  local
cconomy. there is also a
-prink|i|:||_1 of Orne. Dragon,
BBC. Commodore 64 and
Atari ownership among the
Kingsway fraternity,

Pet doorsteps

Unlke some other clubs,
however, the Kingsway group
does not  restrict  atsell o
weekly meets and swapping ol
games  software. It also
conducts demonstrations of
new software and hardware
and has recently organised
several club outings. “They
have gone down rather well™,
sayvs club president Cook.

Although the group is based
on the college, it trics not 1o
usc the college computers,
preferring instead 1o 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
yvoung and the club has so far
had no success in recruting
female members. Cook adds
that older members 1end o be
more fair-weather attendees
than the younger set.

He is. however, optimistic
about the future. Despite a
high tumover — few members
stay for more than a year - and
fluctuating antendance. he says
that with a low membership
fee, fall co-operation of the
college  in providing  the
facilities for meetings, and the
wider range of club activities,
the Kingsway Amaleur
Computer Club is not likely to
become another of Scotland’s
misty legends.

Stars before
the eyes

I would like 1o give vou details
of my new viewdata/bulletin
board called Prometheus. The
system has been primarnily set
up with astronomy as its
central theme. although many
of the systems’ [eatures prove
10 be of genuine use 10 senous
amateurs. | intend the system
to be of real interest and
educational value . particulariy
to the voung. The database has
been constructed with sections
that appeal more readily to
junior stargazers and more are
planned.

Prometheus is currently

open from Spm to midnight
every night and will soon be in
operiation lor twenty-fouwr
hours cach day,

B. 1. (i, Spencer

Svsop Promethens.

(=300 TITT

Atari force
in Fife

I am forming an Atan user
group in Fife. | hope thar this
will encompass both the eight-
bit machines and the ST.
There is virtually no
softwuare back-up in my area
for the Atari user, even the
major stores who retail the
SUOXL do not support the
machines. If there are any

Atari users i or around the
area 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 Commaodore
and Amstrad machines. all
lypes ol computer are
welcome. For details of
mecting times and venues, call
the chairman. Alan Donaldson.
on (U592 7587460 alter 630 p.m.
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THE ULTIMATE POOLS PREDICTION PROGRAM

& MASSIVE DATARASE Pooliwinner s a wophisticated Pools
peedichon ad b comes compléte writk 1he larges! database
avaslabls - X000 rmatches over [0 ysars The database updsies

aomatcally ae fepuls SDodme @
PREDICTS Not just SCORCDRAWS, but AWAYS, HOMES
azd NO SCORES
@ SUCCESSTUL SELEC guarapies that Poolswinner parlorma
sigrulicantly befer than chance
ADAPFTRELE Probabiimes are grven on gyery foomore -
choose as many selections as yoa need lor your bet. The
precise predicuon, formula can be set by the user - you can
davalop and tes your own unsque methed
SIMPLE DATA ENTRY Al teamn namaes wre in the program. Simply type i@ the reletence
rocrbsar from the screan O wee FOOSEN 1o prodoces fofure Lus automatically (e balow)
DISCMICRODRIVE COMPATIBLE  Tapes supplisd with converson metroctions.
FRINTLR SUPPORT  Full hard copy printout of date if you have a printes
AVAILABLE FOR Spectrum (48K), Commodors 84, VIC 20 |+ 181, AMSTRAD,
BRC B Arari (4EX). ZXB1 {1EX), Dragon, Appls 11 ELECTRON

PRICE £15.00 (all inclusive)

AT LAST: No more strogglng for hours 1o get the
FIXGENSS/S S s s
programrred and
fixrures lor 19856 Simply type tn the date, and the full fomare L s
ganarated i seconds. Fulhy ¢ bl writh Pool

POOLSWINNER with FIXGEN £16.50 (all inclusive)

NOT [UST A TIPSTER
m ﬂ PROGRAM Coursewnnner
i| THEPUNTERSCOMPUTERPROGRAM oot oe =i o S9Per

and occagional puniess akics

¥ ou can dévelop and W 70Ul WD WRIQue WInTng rymem by adpasting the
ahiryms forrals of Gee the program in mmple mode. Coursewnnner V. weed
eatumeal analyms of majer lacvors includsng past lorm, speed ratongs, course
FAILEMICE, prte money, weghl Qong. waner and jockey lomm e, e
cutprts maos? Liely warners, 9ood long odds bots, forecasts, tricasts et The
database includen vital course Matistics for all Bntish courses. You can update
the database - revar goss ol of date
AVALLARLE FOR Spectrum [ 481] Cammadors (4 BN (N) AMSTRAD Asar {63 Appie 0

PRICE £15.00 {all inclusive) wcindes Mat AND National Busi versioss.

i H

Send Cheques POs lor refurn of post setvice o

=
P — hes SOTWAR) phone 34
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425

—Leading—
computers
in Belgium

Willem Ogierpiein 2
B 2000 Antwerp
Tel. 03/233 55906

ATARI oo

= commodore

sirnci=Eir-

Schneider
AMSTRAD

Rue Grétrystraat 31
B 1000 Brussets
Tel. 02/2186026

FOR USE WITH SPECTRUM, RBEC & AMSTRAD MODELS

FREE COMPUTER PROGRAMS INSTANT SPORTS RESULTS CONSTANT TV. UPDATE
A WORLD OF INFORMATION AT YOUR FINGERS

TELETEXT .
Exira mlormalion available day or meght whilst television transmitters are on air and
withou! any charge can now be enjoyed withoul the need of having a special
Teletext TV. set. All you need is to plug in your VOLEX ADAPTOR to receive 4-Tel
ftom Channel 4, CEEFAX or ORACLE services.

TELESOF TWARE

Telesoltware is the name for computer programs which are broadcast on Teletex!
Thus they may be loaded OFF AIR inlo the appropriate micro compuler instead of
being loaded from say TAPE or DISG. Both Ghannel 4 and BBC are broadcasting
Telesoftware, however there are the following imitations:-

(a). Spectrum Adaplor:- All Teletext Channels bul Channel 4 Telesoftware only

(b). BBC Adaptor:- All Teletext Channels but BBC Telesoftware only.

{c). Amstrad Adaptor- ANl 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 matenal,

Because ol 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 il 5 possible to send received pages 1o yvour printer or 1o
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 toading of Telesoftware is via an index page which the Adaptor will
automatically tind and display for vou, Absolutely no modification 15 necessary

to TV. or Computer

*lser friendly-buill in disc/tape and printer routines,

*Comprehensive User Guide included,

*2nd Processor Compatible. (BBC Version).

*Incorporates Custom gate array and Crystal controlied Data Slicer

*Free Power Supply included

YOUR COMPUTER, JULY 1985

P —

i ,i COOOR e,

T Mce

I |
i pnciose chegu ™ peryabie 3 VOLEX ELECTICNS I
{ OHA o hiome vy A EoS AR AYCARDATSA i I
| a- S BEEEN T EEENREEEEE |
| --”l.l! i i
| | 199 90(SPECTRUM) 16-46K [ IWOLEX |
| |1 £114-99 880 Mode: 8 |ELECTRONICS |1 |
[ £125-00 (NMSTRAD) 464 664, Gi2g TV o TOLEKGRI Rls f




PROGRAM LISTINGS

5 L=828:N$=""
1@ PRINT"{CLR}{RED}":POKES3280,7: FDKES3281,
>
20 FORI=1TOS
3@ PRINT"{HOME) {DOWN} {DOWN) {DOWNY {DOWN} {DOW
N3} {DOWNY {DOWN} {DOWN} (DOWN} [ DOWNY {DOWN?} {RIGH
TI{RIBHTY {RIBHT} {RIGHT? (RIGHT) {RIBHTY {RIGHT
Y{RIBHT} {RIGHT} {RIGHT} {(RIBHT} {(RIGHTISTOP TH
E TAPE":FORN=1TO20@: NEXTN
S@ PRINT"{HOME} {DOWN) {DOWN) {DOWN} (DOWN3 {DOW
N3 {DOWN> {DOWN? {DDWN} {DOWN} {DOWN} {DOWNY} {RIGH
T} {RIGHT2 {RIGHT) {RIGHT? {RIGHT} {RIGHT} {RIGHT
}{RIGHT) {RIGHT) (RIGHTI (RIGHT2 {RIGHT?

"1 FORN=1T020@: NEXTN
6@ NEXTI
7@ PRINT"{CLR}"
8@ PRINT"{DOWN} (DOWN>"; TAB(1@) ; "HEADER READ
ER"
9@ PRINT"{DOWN}"jTAB(15) " {BLK}BY"
100 PRINT" (DOWN}"; TAB(B); “{BLUYSTEPHEN ELME
R 1985"
11@ PRINT" {DOWNY {DOWN} {DOWN} {PUR} INSERT TAP
E TO BE READ AND ":FORI=1TO3@@:NEXTI:OPEN 1
12@ D=PEEK(L) : SA=PEEK (L+1) +25&6*PEEK (L+2) : EA
=PEEK (L+3) +256#PEEK (L+4)
130 FORI=L+STOL+20:N$=N$+CHRS$ (PEEK (1)) iNEXT
I
149 CLDSE1
145 IFN$=""THENN$="NO NAME FOUND"
15@ IFD=1ANDSA=2049THENA$="BASIC": PUKES32E0
,12: POKES3281 , 12: G0TO200
160 POKES3280,1:POKES3I281,1
170 A$="MACHINE CODE"
200 PRINT"{CLR}TYPE OF PROGRAM: ";AS$
21@ PRINT" (DOWN>{DOWN}{RED}FILE NAME: {BLK>
11] = N$
215 GOSUB420
22@ PRINT"{DOWN) {DOWN} (RED}START ADDRESS: (B
LK) ";SAj;"{RED} HEX{BLK} ";0$
230 SA=EA:GOSUB4Q0
24@ PRINT"{DOWN) {DOWN}{RED}END ADDRESS :{(B
LK} "3;EA;"{RED} HEX{BLK} ";0%
25@ PRINT"{DOWN} (DOWN} {DOWN2 {DOWNY {DOWN?} {DO
WNY {DOWN3 {DOWN> {DOWN} {DOWN? PRESS ANY K
EY TO CONTINUE. "
26@ GETA$: IFA$=""THEN260
270 POKES3280,7:1POKES3281,7:PRINT" (RED) "1 N$
=" "3 60TO7@
400 Q$="";Q=SA:FORI=1TD4
455 Q=Q/16:10R (I)=INT ((D-INT(Q))*16)
460 NEXT:FORI=4TO1STEP-1
470 IFQR(I) >9THENG$=Q$+CHR$ (QQ (I)+55) : GOTO4
B0
475 Q$=A$+RIGHTS(STR$(AR(I)) ,LEN(STR$(QR(I)
))-1)
48@ NEXT:RETURN

& Commodoare 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.
Headsr 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 10 be changed to allow
the program to wark properly:

20 V=53248
30 POKEV+21.31

60 FORN=12288T012350:
READQ:POKEN.Q:NEXT
70 FORM=12352T012414:

READW:POKEM,W.
NEXT

80 FORZ-12416TO12478:
READE:POKEZ E.NEXT

80 FORX=124B0T0O12542:
READR:POKEX,R:NEXT
Also, the lines beneath 120,

140 and 160 should be
re-numbered 130, 150 and
170 respectively.

because wewelc y
views, programs, hints and
evien your criticisms of
machines and software in
general.

Letters can be hand-
written but if you want to
submit a program, a listing
would be of great
assistance to us. Please
indicate on what machine
the program runs and
enclose a loaded version

we ara U
submission
stamped ac

anveiopes.
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MICRO MARKET

JOSS £15 on mdv or 5445 ip, £17 on 32" Np
Forget syntax errors and mistyped names in file com-
mands' Jus! move a cursor and press SPACE, Cursor
kevs 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 direclories, COPY,
DELETE or PRINT any file, select TV or Monitor mode
before LOADng/RUNning a program. Use keyboard only
to sel date or label a medium, Easy 10 use with Psion
or other software. No silly icons 1o leam -
tell you what it's doing! Mass copying/printing ulilities
and programmer’s toolkit. Spacify disc size, tracks and
interface (CST, Cumana, PCML, MicroPeripherals) or
miGrodrive only,

RefQL7 £11 on 2 mdvs or | 312" lp, E90n 514" 0p

Mdv Extension Cable (87) £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 3147, €8 347
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 helplul features include phonetic
gponch via Currah Micro-Speech (Spectrum), Discs un-
suitable for BBC B+,
FORTHESINCLAIRSPECTRUM (487128K )2
WaorlMinder 2 £5 on cassette
16,000 word vocabutary, 3 to 10 letiers long.
WaorDfinder 3

£10 on mdy or 547 disc, £12 on 312
19.000 word vocabulary, 3 10 12 letters long. Solves
anagrams and missing-letter wonds. Viery fast machine
code. Update WorDfinder 1 for £2.
sFa;-n-nm Disc Versions are Opus, TR (Beta) and
SPD1.

We export hardware and third-party software, Ask
for lists.

Pavment: In advance, in STERLING on British bank

beanches, international Giro, Postal Order or ACCESS/

MasterCard. Add £1 outside Europe for AIRMAIL.

WDSoftware (YIC), Hilltop, St Mary,
Jersey, C.I. Tel: 0534 81392

"SAVE ££f SAVE LLL SAVE £LL 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, (pept. YC),
4 Hurkur Crescent,
Eyemouth, Berwickshire,
TD14 5AP

Luﬂmnuu:numunm
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& Commodore 64 @ Grant Robson
This program is of great use descriptions, the computer number.
to all budding adventure creates spaces automatically When you have all the

programmers who use either

When typing-in

after commas, semi-colons locations you desire, simply

Basic or machine code. It and colonsand also produces  break out of the program and
allows you to enter location  capital letters after full stops. type ‘'NEW'. Then, to see a
descriptions which are then  To start a word with a capital 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.

location by entering its

150
110
120
150
140
158
168
17
e
150
O
Z10
a2

30
248
ﬁﬁﬂ
2E0

-
-

280
a5
i
30
S5
J10
320
1)
340
458
350
Jea

L2
T
F L
T
TEQ
Vg

L R Y R R R L

Ll Ak ant e e LL L]

LL L] utdlikes L L]

rém SRR b Jeant robson Ese

P BEdREbbb e bR bbb bR
ted21N2 l=d 1 PeeridPI 2= lelthen | 30
readd LS| L 100

1=]l+3  Poket. 9 t=te] Dotolid

1f 1 T aBagut el e AL Yerrar  in dabaschack theoudh Lines™ '/ Print " TI0-3800 " ervd
Gmad LI5S 0 POk 00 0 PokeT Le0D - O
sl g w5 R DY ettt e R ™ P

(a1
L
(s ]

BRI =" i g PR ™ iR 2IS)m

PoKeSIZEL .6 FoMSSIZB0.. 6 Frantchr ¥ 142" W™ ixa) s iym) s r=4370] - FaGle0l
Print "Bl ocst ion rusbar ® o Prant” BGory For  senlences e L " S53240-1

P b Mt 27
Frint*Tou
b

1 F e Lard bl FEben2 S0

prmidisbd .t L rm® “theanat=leftichl
bt Dok laal

Fokef B Fef+l PoMe2S, 0 Print IO are " a¥ad9243 i e int il Y xmxcrl 1 Sata2dd
Poke TS0, O Poke 31 . 1 PFareT2, | 2V a0SA6L  Poker . B Pokars 1L DI POESr+2, @

FokRer 0 PoEsf + 10 Pokef +3,0

PoReZS] .0 Forel 52, 192 1rokeT B L 00 P okle THZ . 200 P ore TS0 . 2%1
WO LRI

ifisitbhersfol japf 1em1E+]  Gosub 340

Fokef 1 FEF+L 0 FotoIS0

forisltalendad i Porestr=1. alcimidr(a¥, 2. 15 next irerelandcal) Poker.d
et | rebarn

1=

i=mi el af el tthendon

iFalmadd s b therretbourn

\ll:ql‘q_l-?:"ﬂ

LF el 2% has bihen 1l =299  return

A el DA mp T el =204 reburn

LF 2B (2% ma it =253 return

AP al{ 92 dmaltreni=252 return

1k 29 dealtheni=2%]1 'return

iFel 290 salthen i =250 return

[ AT

@rvd

bl

DothF i if al=" "therd 0

1rad=" BLRwrs "2

LF 3 =" 0T then L ool

1fascialis] ItharPrint 'return

1Fad="Fther@rint return
LTI ST L e

cu@ L f aie” . “thenbi=bhi+" .
1faf=" “"thoenblshis" | =
1fads"="Lherbiwble™ - =
i al="  "LhernbT=GE+> a
LFet="; "Lhenbi=Ls+" . “ Pobocdd
ifals" @ Lhenbistd+" 2 " uf="0C 3"
1f lenvibd re lan 210250 harel 50

(=5 28 S

Frintalk.

brll e G ]

p=lentbd o i f st bban-d S0

AF Ldeta LB is S0 pw ptd 3 5
bémlefrebibd.a=12 Frink "l " S0to4S0

sl @Rt F bl 2 A= paci skl pFuche Eiq)

ifal=", "oraf=", "oraf="="gr alum®  "grada” ; “orafe" I thercod
D3t as40

Proant ankutHhach location

for words lert =I5 1599
e " 2oaubdSl  bEsbie” T rafadEtIiMthenIog

cb=10 cblsmi A CbE . b4 1D be ] gogub3el  Soto32A

L e SAG

Aot osnd
Dot oEBn
B ESEOD
e Y Y ]

b* SRR Y L

“ia ifamlora s Z0BEhenc o

PokelSd . s @va4324T ipeant P iRt " Vou are ¥ Aata499

A= loftdibl.: ieoncbE =30 cprint "l M §otos50

data 1€2 ., 0 ., 72 ., 169 , 194 , 123 ., 52 . 169 ., 3E . 132
data 91 168 ;B 4 177 . 251 . 240 . % » 230 . 231 . 208
dats 2 ; 230 . 252 . Ve , 13 . 192 . 194 . 172 . 250 » T2
data 3T . 228 . 293 . 144, 2308.104,230,231.208.2

daks 290 . 282 1€ , & , 177 . 291 , 220 . 3 . 200 . 208




| |

PROGRAM LISTINGS

T " =
Fi data 249 , 132 . T2 « 36 , 32 ,» 299 , 233 » 104 ., 1232 . 252
790 data 152 » 24 , 101 , 253 , 201 » 38 ,; 144 . 9 .. 169 , 13
B0 data 22 s 210 , 55, 160 , D . 17T . 231 . 2B . & . 22
810 data 232 . 192 . 0D . 208 . 246.1€9.32,32,210.29%
830 data xflaz.a.:eg,ml.13:.:59_;;9.“...;3:
830 data 1398 . 160 . © , 177 . 178 , 240 . B ., 230 . %84 , 200
840 dita 2 ., 2 » 190 . 200 . 244 . 232 , 220 , 294 . 144 . 243
8350 data 230 . 158 . 200 ., T , 23D . 199 , 160 . 0 . 177 » 198
BED data 248 . 9% ., 201 . 295 . MO . AT . 201 . 2%4 , 240 . I3
870 dakta 201 . 253 . 240 . 29 . 201 . 282 . 240 . B0 , D01 ., 251
EBQ data 240 . 21 . 201 ;. 230 . 248 ; A7 . 234 . 234 , 234 . 234
850 dakta 234 . 3T . 0 . 192 . 230 . 190 . G . 2 . 230 . 159
500 data V6 . 126 . 132 , T2 . 169 . 157 . 32 . 210 . 55 . 104
918 daka 201 . 285 . 40 . 1T , 2 . 254, 240 . 23T ., 201 . 2B
P20 data 249 . 15 . 2D . 2T . A0, 19 . TE . 164 . 132 . 16D
950 cdata 44 ., I2 ., 210 . IIS . TE . 164 , 192 . 169 . 58 . IT
S4d daka 210 . 255 . TE , 184 . 192 , 169 . %D . 32 . 210 . 255
250 data 6 » 164 o 1FE - 16F « 46 32 . 210 , 25 - TE - AT
SE0 data 192 . 9 , 165 . 2, 240 , T . 24 . 193 ., 128 ., 162
ST data 'ﬁ;Iﬁi-l.:i:-llﬁ.?ﬁ'&-?ﬁ.lii.l.133‘
900 data 2 ., TE , 164 . 192.-1
1099 PokeTED, @ PokerBl, ] PoreTER. 1 avaS4685
10381 PoMe7TED, D 3¥sa34593
1682 LedST00  meld
1004 Mepesk (L) ifadthanm=mt]  t=t+l Sobtol@ld
1008 afimimaBimd b8k
1008 tet+]  Sotoldds
1018 i Feeek LIa0ornd 255 hen 2000
1028 asimd="" DotoldOs
2008 rwtiitem
2002 a=S1E00  med
2004 K=reeria) L fE=Othenmeme ] « aeaes | Boto IO
2885 gwa+ ] SotolBd
A0 LFPeek (s} CIOLReNIDDG
I0AT Feug o owewm Jotol20
ready.,

& Spectrum @ Alan Crowe @

Menu routines can be rather
tedious to organise, with each
item usually requiring a PRINT
statement to put it on the

screaen.

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 delaeting the two
DATA variables for each item.

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

This short program

0D & L) N e

10
11
i
13
13
a0
21
a2
23
29
30
- -
B0
Bl
Be
a3
B84
Bs
B6
a7
65

Seupyspwy

1100
1200

INUVERSE O

MENU®:

REN
DATA
DATA
DATA
oAaTA

Aain Mamu ]lteams
“Cartridge Catalog”™,h 200
"Sublenu 1,10
"Subfanu 27,20
“Save "“run~"",5933
DATA "CROWE™,P]

REH SubManu 1 Itema
DATA "Routina 1™, 61100
DATA "Routina 2%, 1200
DATA "Routine 3*, 1300
DATA "CROWE",PI
RER SubManu 2 Items
DATA "Subfarnu 1",10
DAaTA "LDAD "“Prog 1°"",2100
DATA "LOAD "“"Prog 2""",2200
DATA "CROWE™,PI
REN Subtenu 3 Items
DAaTA “CROWE",P1
LET HS="NAIN MENU":
REM PRINT OUT NENU
RESTORE LN: LET NI=D: CLS
PRINT AT 2,16-LEN HS$/2; BRIGHT 1;HS; BRIGHT O
READ 15: READ 1: IF I=PI THEN GO TD B3
LET NI=-NI=+1
PRINT AT MI*,. 7 cicsnnesbnnesons =:AT NI+4% 6:1%5:AT NI+4 265:CHRS (47+NI)
B0 TO BY
IF LN<>1 THEN PRINT AT NI+S5.6:"MAIN HEMNU........ "g

LET LN=1

INVERSE 1, "ENTER"™;

RER CHODOSE ITEN IN HENU

PAUSE O: LET A=CODE INKEYS

IF LMN<>]1 AND M=13 THEN GO TD 80O

IF r<48 DR M*»47+Nl THEN GO TO 91

RESTORE LN

FOR N=1 TO M-47: READ HS: READ LN: NEXT N

IF LN<BO THEN GO TOD B1

GO TOD LN

CAT 1: PRINT FLASH 1;"Hit a koy“; FLASH O: PAUSE O: GO 1D 1
CLS : PRINT "A Basic Routine would start hera”; '"Hit s key to get back to
PAUSE O: GO TO 1

CLS : PRINT "A Basic Routine would start hera™; " "Hit a key to get back to

B

For detdils of this new section
for advertisers please call
lan Faux

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 -

S.P. ELECTHONICS“

hzirgt 6128 Groon 299,00 Caloer £399.00
Aresirad B f458.00
CPA B0 Piver bt cabsled 199,00
[t Oty Sysbem RBC £96.00
i Curngma range oo CB9.00
ALOHEN T DR S 4995
3 WHO BTTY PROGRAM (TAPF) .50
1% WHE) RTTY PROGRAM (PRI VERSAON) £20.00
sl o MTTY degoor Mk 3 fing. aginechons) [7.00
CANNDS Dot Mk 1o00ps ML £299.00
Joyslacks [pant) ool coreenng « dngiogue ham £17.98
Prieme Cagie | Conmmnecs £12.90
S Syt 55 00
e [tasr 3300
WOTADHESE Whors? P v £39.00
Cornana COSOUS M0VE0 psu i .00
Fiml REPAR SFRACE AVRNLAEL
W st of seihmasy Doadt e phgs o
SAE for ol bl AN i lbie Ml (rir
&Y prees Jdoply wisle ghaols sl - cnr caing
48 Linby Road, Hucknall, Notts.
NG15 7TS
== Tel: 0602 640377 m
e All prices mclude VAT
ALL MACHINES DESPATCHED
. WITHIN 72 HOURS OF RECEIPT
', For exampile;
| Spectrum Plus .. ' £17.00
| 16-48 RAM Upgrade ... e £25.00
| R e e £12.50
B ] e £18.00
ZX Microdrive ; s £16.50
[BECT ot DFS) e £25.00

| (All prices include: parts, VAT, labour, return postage in-
| sored, and full warrantyl

| For a fast and reblable 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, Cardifl Workshops
Lewis Road, East Moors
Cardilf CF1 SEG
Tel: Cordif! (0222} 461801
We also service Acom, (ragon, Commodor. Lyra andl Gric systeme.
Pleage tmiephone for 3 guate
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{ FalFITEIT TS .'; ’}ul.lr. [

YOUR PERSONAL

CENTRONICS PRINTER ENU": PAUSE O: B0 IO 1
: sic ne would star L a

ﬁﬁlﬂ Eﬂslﬂm'ﬂhl Routi ld start here™; ‘'“Hit key to get back to R

"1 PALS ¥ T0 1
@®DRAFT MATRIX 2100 CLS ; PRINT "Routine to LOAD snothar program stacts here®'"Hit a key to go
Pm PRINT to HAIN MENU®: PAUSE O: GO TO 1

2200 CLS : PRINT "Routine to/LOAD another program stacts hecre™ " "Hit a key to go

to AAIN MENU*: PAUSE ©: GO TO 1
@® NEAR LETTER 9998 STOP

QUALITY 9888 ERASE "M";1;"run”: SAUE *"M";1;"run® LINE 1: CAT 1: PRINI FLASH 1;"Mit = k

'I.I:FLHSHH:FH.EEH ﬁl’.‘l‘!‘l’.‘ll

- 3 @SUBSCRIPT
W SUPERSCRIPT | s 3
\ ™ ® GRAPHICS @ o u*

@ OPTIONAL TRACTOR | | o snstrad @ Paul Park on the screen and you then  you have finished, the data
® CONDENSE EMPHASIZE have the option either to items for the character are
This short programallowsthe  deposit a block or leave a displayed.
® 96 CHAR +48 EURO +16 MATHS user to create graphics space as you move round and
characters. Agridisdisplayed  build your character. When
1@ GOSUR 63@
20 GOSUB 51@
30 DIM A(20)
4@ MODE @
5@ LOCATE 1,1:PRINT"GRAPHICS DESIGNER BY *“
COMPUTER REPAIRS -PEN 3:PRINT"
ALL MACHINES DESPATCHED PAUL PARK"
B WITHIN 72 HOURS OF RECEIPT €7 PEN 1
For example: 70 FOR T=8 TO 15:FOR X=6 TO 13:LOCATE X,T:P
16-48 mﬁﬁp&ﬁ":.ﬁ:'..':'.'..'f::'..f_f_'_:::f:f:’. e RINT" .": NEXT: NEXT
e IR SRR . 1 8¢ LOCATE 6,7:PRINT Nig%
'&ﬂm‘ _ gg 9¢ LOCATE 7,7:PEN Z:PRINT N2%
BBC B (MO0 DF.S) v E25.00 95 PEN 1
IAN seka laohuie: paris: NAY. Kabisie: rolisl poctg Bo: 180 LOCATE 1,2Z:PRINT"[X]-ERASE MISTAKE"
sured, and full warranty) 11@ PRINT"[C] LEAVE SPACE"
;-rﬁ:nmmﬁmwm :llgg EEI{IN'II‘ [SPACE ]--LAY BLOCK
14@ SYMBOL AFTER 33
+ CAPITAL COMPUTER SERVICES = :
Dept P 150 SYMBOL 42,255,255,255,255,255,2585,255,2
wa o e o5
Cardiff CFL 566 166 ON ERROR GOTO 37@
THE: Cheilf 222y ssrom! 17 GOSUB 420
“”“‘“““mwmf““‘m 180 FOR T=8 TO 15
pr———— = 199 FOR X=6 TO 13
200 LOCATE X.T
210 1IF COPYCHRS (#@)="*" THEN 270
e rEEeR | | 220 NEXT X
mmmm;;::f; s R s i 230 LOCATE 15.T:PRINT V
ot et Bome e e | | 240 A(T)=V
spriten Pant coloured pecieis. Pick up blocko o & soveen fiie 25@ V:Q]
SMY - Crexine art & drowng Rubbet dovded bop, otk slge,
pohgion & 3o drawieg Frochand dies | eee, Lser defend binbes Zﬁ@ NE}(T T
Ko . oy e 8o S oy 270 IF X=6 THEN V=V+128
Comoresad o fm o N 10 CGRETIS P ot o 280 IF X=7 THEN V=V+64
ircieded m asly progranys. (O 5 nodraw o 30y e (we Sind i Sy
el ek Tbler-taried o . 7 Cre 290 1F X=8 THEN V=V+32
ﬁglmhﬁn1#ﬂ5ﬂmhmm'i?wl BGer ) 3% IF‘ :_-{;9 THEN "',"I'-_-_v.} 1{’1‘.
31@ IF X=1© THEN V=V+8
commented e, €185 oo mrogam 320 1F X=11 THEN V=V+4
CAR CURE - EXPERT SOFTWWAL 1o help Oagnose ety on your car J3@ 1IF X=12 THEN V=V+2
i A A CPCAS g 1.9 DO Guc 1195 34% IF X=13 THEN V=V+1
W‘“"“‘;:“‘;‘:f 350 GOTO 220
A £150 kv g s bisipe. 36@ LOCATE 1,15
@ SIMTRON ||| 3o &
38@ SYMBOL 35,A(8),A(9),A(1¢),A(11),A(12) . A
- uRBOSRAMSTOREEYOY ||| (13),A(14),AC15)
| Tekos228188 390 LOCATE 1,17:PEN 2:PRINT"CHARACTER CREAT
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PROGRAM LISTINGS

ED:"; :PEN 1:PRINT CHR$(35)

395 LOCATE 1,25:PRINT"[S]-RESTART"

40@ R$=INKEY$:1F R$="" THEN 40¢

410 IF R$="5" THEN SYMBOL AFTER Z£3Z:RUN ELS

E 409

420 X-6:Y-B

43¢ LOCATE X,Y:PRINT"*”

440 R$=INKEY$:1IF R$="" THEN 449
415@ IF Rs="
1: IF X=14 THEN X=6:Y=Y+1

462 1IF Y=16 THEN RETURN

472 IF R$="C" THEN X=X+1:IF X-14 THEN LOCAT
E 13,Y:PRINT".":X=6:¥=Y+1 ELSE LOCATE X-1,Y¥
: PRINT"” . " : GOTO 499

480 IF R$="X" THEN X=X-1:IF X=5 THEN X=13:Y
=Y-1:LOCATE 13,Y+1:PRINT".":LOCATE 6,Y+1:PR
INT".":LOCATE X,Y:PRINT“+" ELSE LOCATE Xx+1,
Y:PRINT” .":LOCATE X,Y:-PRINT"+"

490
50
510
520
530
540
5509
560
570
560
590
602
610
620
630
640
650
664

N

ENABLES

67¢ PRINT

682 PRINT"THE KEYS YOU USE ARE..... 3

69@ PRINT

700 PRINT"LAY DOWN A BLOCK........ [SPACE]"

719 PRINT

728 PRINT"ERASE PREVIOUS BLOCK....X"

73% PRINT

740 PRINT"LEAVE A SPACE. . ... ..:..: c

7590 PRINT

76@ PRINT"AFTER YOU HAVE FINISHED THE CHARA

CTER THE DATA WILL BE PRINTED OUT.YOU CAN
THEN PRESS [S] TO DESIGN A NEW CHARACTER"

779 PEN 3

780 PRINT" WHEN READY PRESS A KEY”

790 R#=INKEY#$:IF R$="" THEN 790

820 RETURN

LOCATE

GOTO 44@

SYMBOL
SYMBOL
SYMBOL
SYMBOL
SYMBOL
SYMBOL
SYMBOL
SYMBOL
SYMEOL
N1£="%
NZ2$="%
RETURN
MODE 1
FRINT"
PRINT

PRINT"THIS PROGRAM IS FOR THE PROGRAMME
R WHO DOES NOT WANT TO WASTE MUCH TIME WHE
PLANNING CHARACTERS S0 THIS PROGRAM

YOU TO DESIGN A CHARACTER.IF YGUMA
KE A MISTAKE THEN IT 1S POSSIBLE TO ERASE
THAT MISTAKE WITHOUT RE-STARTING."

665 PRINT"AFTER YOU HAVE FINISHED YOUR CHAR
ACTER THEN HOLD DOWN [C]."

" THEN LOCATE X,Y:PRINT"#": X=X+

&y e PRI

AFTER 35
36,183, 149,149,183,165,165,163,9
37,117,69,69,119,81,61,113,9
38,119,17,17,119,20,20,119,9
39,92,80,80,92,84,84,92,0
49,56,49,4@,56,40,40,56,0
41,40,49,40,56,6,8,8,0
42,56,8,8,56,32,32,56,0
43,16,16,16,16,16,16, 16,9

% 7 o
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DUST COVERS
AMSTRAD PCW 8256 £11.95

Lisgiel gy 3 pebeC sl mniioe srsdd prirsdied pipaed i gedsien,

AMSTRAD CPC 6128/464/664 £6.95

Matcining proobed mdon, treatod wl snl-stat nhdetoe
Raa Py Enmmiw oA,
Pliamse sinte model, Colour or Mono,

Tatung Einstein £7.50

One feoco cover for Manor and keyboard o proofed gt
ey ko, Pipad in red with nama on keyboand

BBC MASTER £5.95

Bincde from basge prooled myson, peped n baosn, with
BBC MASTER not-fosd pranted o0 ]

Matching covers for Printers

DBAF2000 Arveatrad, Brother MRS, M100%, Canon WY
1080A, Epson FX B0, FOCR0, LX B0, Manmssmann MT-B0,
Shirreen CF 80, CPA-B0, Taxan KPE10, Tatung TR0, AN
£4.50 Brother HRS, Juki 8100 @ £5 50 Large range of
ot covvers also svadable on request DBDI vc

BBD COMPUTER DUST COVERS
THE STANDISH CENTRE, CROSS STREET,

STANDISH, WIGAN WN 9RP
!:! Telephone: 0257 422968

i

!

COMPUTER
REPAIRS .
BY THE
speciauist Walkers
wawﬂﬁ: MTEMH H:J.%:«:w mm;l.v:r:‘: will

bo ropaired and retusmed the same day or sond lor a free
cqutitatica,

Mot repars will be i the range CIS00-L40.00 subject m
rschina

For informaton Telephone - 021 622 4415

o samply send your compribei Wogether anth the coupson below
Thomas Walker & Son Lid, 37-41 RISSELL STREET
BIRMINGHAM BS THR

WDSoftware

FiER THE 5% 100K (6
B WU oo mlle w0007 M, 0% wm V7 A
el Sptel aTRNE B0d MRed rames o B CeTandy WY meee @ imer andl
meia R Camdr sy oF OviSch sl gioris 0 g 10 & TR e el a8 e
dnan s e sl harie wiThoug b FS0 e oot Sl & e dewciined
GO, DUETE & PR eyt ssbart TV or Monior mod Sk | Qg Wikl g
& gragram Lo abyDad ony 0 ot daie o Qb @ medore By B ore el Poon
of o pthesre WO iy Morg W eEm - 055 wal B pha wihat 8 ©oSeng® Mas
CAyr T R SR Srogramre okl Spicly i soe Yacks and pTioe
ST Comana, ICAAL WeoroPorphera OF MecrEdrien @y
el CI0 o 3 s w000 M, €9 am 5457 Mip
i e vy RADAINT 3 corlirs T300 atifel (R spftetraes a3 8 S000TH T rogram
Fird propams. srhcel @] ceeee Dufed o P POGANNS (g e (heap
RS of pareT odhTE

Al oo {alde 875 X

el 7 Warodees 3 pun

Joriatnk Vil =
FObR THE i, b RN A, R & BT R TR

WALF A Bator O w8 s oor 0.5, 00 05

TamF poursell B sl Bie GOl P09 BBl BOhnrg 10 1B el e
iapdtars on wreen @ phse lgedun wfe neetees o e GO0 owedes
srmnoe;. Furey Pl ot echade phose oeeova Coresh B Sgee
e Dact umiofehie for B B -

FOHE THIE SE% AN SR TR A o 1 s

W | Wy 2 AN nlﬁl“FJ
A G0 wed e Eeiary, 1 s 10 ey g

Wowr Il ¥ T e o B9 il U1Y e B
18500 wod wicaliiafy, 188 17 Wlei Ong SolvE WG W0 g B

wiords ey Rt e fues e Uijdele WA Diealer 1 80 £F
wprrirmms D Vv 45 (e TH et wed S

Vo pupeart Wty B0 PordpoTy Sntame Lok U Buh

Panwmrrui 0 afsaron o TRELING on Oriwt Sl aacheL. insornatercad Cen. Pocti
Omter o ALEESAesrT A83 1Y autants [aropd hor AJAARAL.

WDSottware (YC), Hilltop, St Mary,
Jersey, C.1. Tol: 0534 81302
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Stay ahead of the crowd

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 to the Lhupﬁ on our publication
date, you could miss the mixture of news and
p['d(_l]Ld] 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

Name

s0 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

subscribe to Your Computer

R I e e e, e e e )
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WIN A VIDEO DIGITISER

BE=——— " — W.TE W 4WaW COMPETITION ‘

e

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
Journalist, His objective is to survive long enough
fo 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
Jjumble 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
ﬁn:aupasmmmmmmegam.m

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.”

COMPETITION RULES

* The three first prizes and 25 runners-up prises will be awarded to the people
who send an allcorrect 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 isue of Your
Compuler,

& All enfrics must arrive af the Your Computer ofTices by the Last working day
of June, 1986,

# Each person may enfer the competition only once.

* Entries (o the competition cannol be acknowledged.

* No employvees of Focus Investments nor their agents or close relatives may
enter the competition,

# The decision of the Editor in all respects of the competition will be final.

* Nocorrespondence with regard (o any aspect of the competition will be entered
into.

# Focus Investiventls assumes no responsibility or liability for any complaints
arising from this competition.

Do not forget to enclose coupon, N#DIINMUPJ’ of it,
when you send your entry, marked Nexus Competition,
to the Your Computer editorial offices at

79-80 Petty France, London SWIH 9ED

FZVALSTOCTMEvaf1
IIFBEMLQDAPWLHI
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:CYZOXEFHWBHJWZ
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1 IN[O[TW[F|G]L]TIM[O|N]V]H]U
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1 [BIQ[P[K[QMIF[TM[J[R]UIM[E
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Name
Address

Should you win one of the runners-up prizes, please state
which version of the game you would require
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Write your own

adventures

Listing 1.

10REM

Adventure Shell No 2

251DIM OBJ$(5).0BJ(5).0BJDES(5)
252FOR N=1 TO 5

253READ OBJS(N),OBJI(N).OBIJDES(N)
250NEXT

255F2X=5: LX=0

ZA5F2XnF2%X-1:IF F2%X<0 AND LX=0 THEN PRINT"1It is too dark to
see": GOTO 300

2904F1X=0

Z9SPRINT"You can see "::FOR N=1 TO 5:IF OBJ(NI=LOC THEN PRINT
OBJDES(N):"™ "::FlX=1

296NEXT

29T7TIF F1X=0 PRINT"nothing elge"

330GOTO 285
3T0A=0: Af=pAg+" "
A75S=1INSTR(AS," "):08$=MIDS(AS,S+1,LEN(AS)-(S+1)): AS=LEFTS

(AS.5-1)

435IF A>18 THEN GOSUBR 1000: RETURN
LL0GOSUBBOD: RETURN

S57TODATA ON.OFF

TA0DATA BOTTLE.l.a mystericous green bottle

T50DATA LAMP.l.an old rusty lamp

760DATA DOG.3.a amall corgie

TTODATA MAP,5,an anclient map

7TA0DATA TREASURE,6.a mountain of valuable treasures
T90:

B800REM Verb Sorter

8050=0

810FOR N=1 TO 5

B20IF O%=0BJS(N) THEN
S830NEXT

BLOIF O=0 THEN PRINT"Sorry, I don't undersatand": RETURN
E§501F A=13 GOSUB 900: RETURN: RREM Take

B860IF A=17 GOSUB 930: RETURN: REM Drop

87O0PRINT"You can't do that yet":RETURN

O=N

Q00IF OBJ(O}=LOC THEN OBJ(O)=(0): PRINT"You take thae

":0BJS(O): RETURN
Q1CPRINT"I den't see a ":0BJ2(0):" hera.":RETURN
9301IF OBJ(O)=0 THEN OBJ(O)})=LOC: PRINT"You drop the
":0BJS$(O):RETURN
QUOPRINT"You don't have a ";0BJ$(0): RETUEN

10001IF OBJ(2) <>0 THEN PRINT"You can't do that":RETURN
1010IF A=19 THEN PRINT"The lamp is on":LX=)

10201F A=20 THEN PRINT"The lamp is off":LX=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 SYSOF will
know who you are.

We will add some useful
verbs 1o the command analyser
and add a few objects.

Objects: The program has o
know where each object starts,
where it s at present, if il is
visible and if it is carned. 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.” Tt 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 1s that at the moment
our command analyser under-
stands only one-word input. To
separate the input senlence we
need first to find the space
between the two words and
then to scparate the input
string into two picces. Unfortu-
natcly 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 yel
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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PROGRAMMING

"

will cause a few problems for
some computers. If your com-
puter does not understand this
line = BBC and Amstrad read-
ers will have no difficulty = call
the Adventure Helpline. Ifany
reader could 1ell me how it was

done on his machine, a rele-
phone call to me would be
appreciated.

As the programs become
more complicated so, oo, will
the problem of maintaining
compatibility with a wide range
of micros. 1 shall include pro-
gram notes from now so that if
there are any difficulties, or
you wish 1o 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 nme. Is the
printer on? What mode are we
in? and so on. Those | am using
are the program’s way of keep-
ing track of what is happening.
You could also refer o them
as status registers. Their uscs
are:

L% will be Ol the lamp is
off and 1 1f the lamp is on.

This is a flag in its simplest
form.

F1% is the sumc tvpe. st to
() at the start. but becomes 1 if
there is an object at yvour cur-
rent location.

F2% is a little more compli-
cated. It starts with a value of
5 and a line 285 it is
decremented by | cach time.

Line 285 could be translated
to read 1F ot is dark (F29% <))
AND the lamp is off (L% =10)
THENPRINT=Itist00..."

Professional look

In the next article I will be
showing how o develop a
routing to print text without
splitting words. which will have
its uses in manv other kinds ol
programs you mav choose to
write, as well as giving vour ad-
venlure 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 purpose
for starting on their quest.

How listing 1 works.

Line

Lines 251 1o 254 set up the

10 15 a simple change
Line 330 is a simple change

objeet arrays

Lines 204 10 297 handle the printing of visible objects
Line 375 splits the Input String into 1two picees

Lines 740 to 780, the object data statements

Lincs 800 1o 870 check the VERB/NOUN statements

Lines 9900 1o 940 handle TAKE

and DROP

Line 255 adds a *flag’ for daylight and a *flag’ for the lamp
Line 285 checks the “Mlags’ 1o see il vou can see
Line 294 adds a *flag’ for objects

Lines 100 1o 1030 handle 1

he light/lamp

For assistance.

a large forest.

TTAKE LAMP
You take the LAMP

a large forest.

What now?
"ip
You go UP

a castle.

You can sce nothing else.
What now?

INORTH

You go NORTH

ol a castle.

You can see nithing else.
What now?

QUIT

>

You are in a cleaning in the middle of
You can see a mysterious green bottle and
an old rusty lamp What now?

You arc 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

ADVENTURE HELPLINE

The Helpline 15 at present
running only on Sundavs from
2 p.m. 1o midnight on (41 770
9599, Do not despair if the
number s always engaged. |
am answering the problems as
fast as I can and 1 will extend
the hours again as soon as cir-
Cumstances permit.

BORED OF THE RINGS

CASTLE BLACKSTAR
CLASSIC ADVENTURE
CIRCUS

ESCAPE FROM PULSAR7
ENCHANTER

EUIREKA

EYE OF BAIN
FUNHOUSE
THE HELM
HITCHHIKERS

MORDEN'S QUEST

QUEST

RORIN OF SHERWOOD
SPIDERMAN

SUBSUNK

TEMPLE OF VRAN

WORM IN PARADISE

The Graphics Adventure
Creator from Incentive is now
available for the BBC,
Spectrum  and  Commaodore
and looks the most promising
Adventure. wriler vel.

These were the most-ashed
questions on the Helpline Last

month.

The pepper can be found at the
topof the mountain.

Togerthe rope, say HOG

To ranse the porteullis. turn the
wheel in the equipment room.
The sticks are dynamite.

Drigin the field with the shovel,
Examine the couch carcfully.
Forthe sacrifice look for the
OZMOO spell i the gallery.
Stuck in the cursher? Wait until
the third move then USE PUMP
E.EUWIUMP.

Drop the post before examining
the altar.

Music will help someone sleep,
The key is tosieve the flour.
The vending maching can be
adjusted to give real tea,

To find the King of the jungle,
examine the map. Keep the
oc¢topus in the dark.
Underwater. ke the pearl on
the return journey if vou are
running out of air. Create o
smoke sereen o win in combat
The NIC knight kneeds(7) pink
shubbery

Hang around the bushes o find
AT adcg Jlﬂ!‘l?jit.'l..'.

You will need o hand to deleat
Electro.

Toget the key. jump on the
maliress.,

You can swing across the
guicksand.

Try suving ON in the home
locations,

If you are confused. call Helpline.
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LLASSIFIED

222 909

Paul Monaf

Contact:

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

be completed and returned
with remittance.

prepayable and the order form
published in this section should

Display — rates per scc (Min. 2scc)

One INSertion ... £10.00
Display advertisers should
preferably reserve space by phone.

Britain’s Biggest Selling Home Computer Magazine

COMPUTER BROKEN
Havo & ropainod and working again in no timo. All machines ropared and
guaranteed by our fully skilled stafl

Sinclair repairs at fixed pricas o.g.
SPECTRUM/PLUS
Othar  makes

BBC/ELECTRON,

£17.00

COMMODORES, AMSTRADS and

DRAGOMS
All gl very Compalilive prices
Sao send or brng your computer for free no obligation estimale

MICRO:MEND
The Old School, Main Street, FARCET, Peterborough PE7 3DB.
| Telephone: (0733) 241718 '

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES

vl LERM farons Sor oar SPECTRLAL programs. now

et wilal wllitied for ANESTRAD oweeers. W S0 offer

on ALL o praduty

# A FULL MAMONEY BACK CLARANTTE

& UL MANUALL

* AN UPDATE SFFVICT i et the talies) wersion af &
reducesd prde

* * SPECTRUM ~

Tul = ALL SPECTAUM DWNERS NEED this specialist
Lape wiility.
Send SAE hor FULL DETALS of Tz AMATING program
lor Tupe tack-sp and orim rlrr.lrr
w Sergle openbon Manages e seemngly rmoos
bl iciude) fastchciy note standand tone iead
& okt
& Marages 10
QT
Ecinoes TONF 3] Bad rabs (Speed) oo
Chchy'derky wacders can Do conweried COM
PLETELY o mdemaal
o Manies Hoadetens podls S S
TUB DN TAPE £8.99 (o £7.99 on mideive
Cartridge)

TAPE 1o DANVE bramades bor SPECTRUM

(WNE RS

Travvter Pack 7 - A sophetcabed package of progrars

PCLUD™G TUS, omer usies, JAcws drve SR

of Py OO

# chadid NOOST RN, Dviet CRODDEE. Dyhes
e

o Extra ghiches (FEEN kil VAL craatr, LN program
for mdrive et

& 5 mieerngbon eats gving 0ot on drve tranghe
o) pepulm prigiare

- !J‘.w.'.bgc:. virludally S iy ShEKyY BIAERE 1D S

& Full ol wempls tancieey, dechmecal inform
Hn

GIVE MAMIE of your drive Syslem (g midrme. Wath

[§ =14
DMLY £11.99 (E12.99 on miirive cartridge)

actrately MOST SBK phe oo

-

information theels - wp W@ no. 17 svaflable -
01 each Inchudes MANY top 20 hits!

MNICROTRANS - 7 peogreems ‘of muitewe ownery, FAST
ang EASY DRAVE 1o DWNE andd TAPE fo DANT idoes
KOT comert prograems!| Phe euflgie ofase progiam
g true CAT, proier oulipul) o, el

OMLY £4 99 on tape. £5.99 on cartricpn ~ AMATING!
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* * AMSTRAD » %
TAPESPEED TWO (TS) - ESSENTIAL FOR ALL
AAESTHADY DWAERS
Coreeet your ow oading ofeaie fom 1000 @ 5

mds of JO00 hamad Siop mndd Mudly prograso

# AMATING - nows marages MOST of B cicioy e
% - wome will now ranoon e (B0 for 13
!

i Fully aotermake B B0 & oty i B S5

S ol ranpgs of 9 SDieds

= Permirget Seppiay of HEADER plut STATUS imdarm
o

& Malor orvo® mert PAUSE Rarrawsl prodscton

w Handien HEADERLESS Net and PULSEDCACEy
T

o Handies AMSTRAD programs weth Spectium ioad
3 Spbed (Baud rte) detechor

o WENY SIEME TO USF - FULL MANLIY

PRICE DMLY £5.599 - state 884, BB, or 6128

DESC MANAGER ONE. - for ANY AMSTRAD
Essenfal o help you marage your AMSTIAD ofve
Mo i - Iy i Ond o8 Bow utefiyl £ Can Da
* Doet o CAT which con thén be uied In do et

TRASIRES wery sandly Gives disc hype Memony
rees1mand
o ] Do edifiner - il & study sectors of & S8c

= Racover FRASED film

& Srmpis and lasf whole dac o socior AL
b o

* Sand culipels o piotes [CAT, secior cosfints, sic

® Laeniged br sady el e

& Meny gmven - FULL manus

PRICE anly £3.99 - amazing!

THE FRICES QUOTED ARE ALL WCLUSIVE EXCEPT overcoas: pd £1 witn Europe, £1.50 cthars. SAE for
g eRmalan

LERM, DEPT YC, 10 BRUNSWICK GONS, CORBY, NORTHANTS NN1B 9ER

£9.70
£9.50
£9.00

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.

THE BEST SPECTRUM UTILITIES

NEW! SIJPEFIUTILJF! su+ NEW!

This ADVANGED \npe wllity fs ey
[
W Diasin e T WA SDFETY of gplaary oo e,

B Dby weln e Based Rate [rogrem = corwests
Hwrr by vl Smel sy e Brareder S0 TR
FhE

i Deals weh tatpe oF Tuligds e g
Erall Fia

wrmr il o

B Dasis s rermal sedor Peadengts Ries
B Contairss BN TLUMAL FECADCH REALEm
W D vl VEITY LIPS Mg fug b 800N Byt

LPNIDEATADLE VALUE AT Ol ¥ 0.0 fnr, PAP;
F YO ARE REALLY SEROLS ARCIT TAPF TOD

THANSELH your prograrns W
Sarvd chegue/P O 2“0

AECAOOENT TRANSFEER - THES 15
MUST MAVE! SUPTRD VALUE AT ONLY:- [5.08 finc. PP}
NEW SUPER INTERFACE FL1
Carpest jos prograra 1o FAST LOADTAS quickey and ancmancaly, 2905 & [1L.50 PP
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LONDON
COMPUTER REPAIR
CENTRE

* Spectium, Commodore, BBC
Atari Amstrad afc

* Low cost repairs from £12.00
* Collecthon & delivery ophonal

* Used Micro's b-c-uqr't soid,
éxchanged

Call NIGEL: 01-863 T166

MICRO SUPPORT
Unit 3, 15 Springfield Road,
Harrow, Middx, HA4 10F.




ASTROLOGY
for beginners
only £11.50

A Starter Pack comprising a sample
program 1o calculate a horoscope,
an ntroductory booklet & 2 sell-
teaching programs (how o
interpret the horoscope)

No previous
knowledge required

Spectren, BECElwctron, Doic, Dragon,

TandyGense, Commeodore BAPET, Atan

Sharp, AmstradSchemder, Colowr Ganss,
MSX, MM, Apricot, eic

many mone cograms for
exparenced astrologers
also other micros
Cash with orcer {add S0p
outside UK) or large sae for frec
catalogue 10: -
ASTROLCALC (Dept YC)
§7 Pesscroft Road,
Homal Hempstead, Marts HP1 BER
Tek 0442 51308 37

Spectrum Repairs

£14 90 inclusive of labour, parts
+ php. Fast reliable service by
qualifisd engenesrs. Averags 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 ur

ATARI

SOFTWARE
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£9.95 £8.50
£12.95 £10.95
£14.95 £12.75
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Send lo
SUNARO SOFTWARE (YC)
PO Box 78, Macclesfiald,
Cheshire SK10 3PE
Telephone: 0625 25228
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VELDA PUBLISHING
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5.25"

10+ 100+

Fila for 50 Discs
£9.95

WE RESERVE THE
RIGHT TO LOWER
PRICESWITHOUT

REFUNDTHE
DIFFERENCEOR
QUANTITY ATOUR
PREFERENCE.
Please ask for our
Price ListforIBMR
PC compatible
systems & add-ons
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Bradway Software (YC), 33 Conalan Avenue, Sheffield, $17 4PG

Disks available only
in multiples of 10

arrer | psean fippet priki s Fralge

FLOPPY DISCS
100% GUARANTEED
ERROR FREE

3.9"

10+ 100+
2.00 1.90
220 210

8 ONAPPLICATION

Send your order now
to:
ART Dept¥YC
UNIT 1
S5MILLBROOK
B i

CROWBOROUGH
E. SUSSEX
TN63DU

Trade enquiries
welcome on

o wall ey o W SO0 B LT
e Moy Uik ofivr oo

BLANK CASSETTES

0 CIELetES AT Qreat pnoes
Facked in baxes of 10 labefs,
iniay cards and ibrary case.

Prives nduoe VAT post and packang

DCSELSSS MCSOEAT0

L0 E540 WCE0 ES 30D
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CISIES 7S

BASF FLOPPY DISCS
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o Doutde sCaDuad denaty E28 75
MICRO FLEXI DISCS
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5¥e Singie 906 FA00 pach
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requsred n boeoms Froe disksery LIC only
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LESEAIE MOUSE S rure! Roa, Leeds 510 S
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Education

By & Teacher. Todted by Pupils
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| I | Approved by Parents and Schools
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For Small
Software Houses
CASSETTE DUPLICATION
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SPECTRUM — AMSTRAD — COMMODORE

NOBLES COMPUTER
REPAIRS

* Repairs carried out by our own anginears on sile.

" All repairs carry a 4 MONTH GUARANTEE

For estimates phone or send your computer 1o NOBLES.
Spectrum Plus .. s sassesaranenr- £ 16.95 INC paris

post and pack
Commodore BAMVIC 20 ... from £9.95 plus
paris
BB ......cocomismrersssssmiasermmsarirasssstiboresnseees- JT0MN £18.95 plus
parts

Also repair specialists lor 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 estimales phone or send your
computer {0 NOBLES for the fastest, cheapesl repairs in
ESSEX.

NOBLES
14-17 Eastern Esplanade
Southend-on-Sea
Essax
0702 6337718
63336/7/8/19
7 days a week, 24-hour Answering Service

SPECTRUM — AMSTRAD — COMMODORE

(Azk for Norman)

— MSX — ATARI — DRAGON — ORIC — EINSTEIN — MSX — ATARI —
— |HVYLY — XSW — NIZLSNIT — JIHO — NODVHQ — [HVLV — XS —

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 demonstrations 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 Depariment
(APL86), The British Computer Society, 13
Mansfield Street, London W1M OBP.

The 9th Personal Computer World show is due to
be held at Olympia from September the 3rd to the
Tth. Over 63,000 people visited last year's show
and this year, it is hoped that the attendance will
be even greater. As well as personal computers,
software, peripherals and complete business
systems will be on display.

The GComputer 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.

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.

PCW DATA BASES

Reviews of two database programs for the
Amstrad PCW computers. One of them makes use
of Jetsam, the keyed record system built into PCW
Basic.

MAKING SPECTRUM MUSIC

A collection of programs demonstrating the
techniques involved in using the Spectrum 128
Programmable Sound Generator.

ARGUS SOFTWARE
A profile of a software company with more
varieties tha Heinz.

PLUS

The final instalment in the Your Computer Course.
Concluding our guide to programming for
beginners.

NEWS @ REVIEWS @ HINTS & TIPS @ CLUBS @ SOFTWARE GUIDES

Contents subject to late revision

August issue on sale July 28, 1986

EXPORT

~ AND OVERSEAS VISITORS

ALL MAKES OF MICRO
COMPUTERS, PRINTERS,
PERIPHERALS AND SOFTWARE
SUPPLIED AT DISCOUNT
PRICES.

AMSTRAD e ORIC e SINCLAIR

¢ BBC MICRO e ATARI o
COMMODORE e APRICOT o
STAR ® BROTHER AND ALL

POPULAR MAKES

MICROGOLD

UNICOM HOUSE
182 ROYAL COLLEGE STREET,
LONDON NW1 9NN
TELEX: 295932 UNICOM G
TELEPHONE: 01-482 1711
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he short but inten-
sive Your Computer
Course 15 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 arucles 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, s
madified to increase its flex-
ibality.

The Your  Computer
Course glossary has been a
major feature in previous
paris and this month is no
exception. John Letice
nears the end of the al-
phabet; it is surprising how
many computing terms
begin with the letters from

QroSs.
The third of this month’s
articles  introduces 6502

machine coding programm-
ing. While not one of the
Iatest 16-bit wonder MPUs,
the 6502 is the workhorse at
the centre of many leading
micros, including the BBC
compulter.

Finally this month we re-
turn 1o the subject of com-
puter operating systems with
a detailed look at the power-
ful CP/M submit utility.

INDEX
Computer Graphics 34
Glossary (Q-58) .... 36

6508 programming 38
CP/M Submit ....... 40
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Compuler-
animated

Geof Wheelwright

explores putting
sureal graphics
into motion.

nimation 15 the

cornerstone  of all

good arcade games

on home micros, giv-

ing the plaver the
feeling that they are really there
m whatever faniasy-scape the
game planner has designed. To
round off the wster on anima-
tion techniques vou will need 1o
write your games, we will run
over the program example we
gave you last time, giving vou
the information you need to
finish the rock-collecting game
and suggesting improvements
vou might make on it.

The first thing vou need to
resolve is the question of smooth
movement across the screen. As
vou 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 to 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

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 characier had
previously been printed.

To make wyour animation
truly smooth, you mneed 1o
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 1o move vour
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-
sions, not just one.

The exact method by which
vou set about identifving the
two-dimensional position of a
character is different from
machine 1o machine. Many just
usc x and v co-ordinates to allow
vou to specify the exact position
of a character of pixel, while
others map the screen from the
top left-hand corner w0 the
bottom right-hand corner.

On computers which use the
latter technigque such as the
Commodore 64 and 128, you
will need to determine the exact
single-number screen locations
which correspond to where vou
want to print your character and
where you want 1o print a blank
space in place of where it had
been. On those which use the
x,v placement, you need only

design

subtract or add o the value of
x and vy, depending on where in
the screen to which you have
moved the character.

Once you have mastered this
concept, it is a relatvely short
leap ro achicving full cursor con-
trol of the character. All you
have to do is have the value of
the "Y' co-ordinate o increase
when you press the up key or
move the joystick upwards -
and converscly get it to decrease
when vou move the joystick
down or press the down key -
and tie 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 varable 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 to the bottom
left-hand corner of the display.

Becognition must be
achieved

For the necessary cursor con-
trol to play the game, you sec
how we need to take into
account what happens if each of
the four up, down, left and right
keys (CHRS$(145),CHR$(17),
CHRS%(157) and CHRS$(29)) arc
pressed. You will also sce thar
because the on-screen man is
made up of not one, bur four,
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special characters that each of
the characters has 1w be
rePOKED 1o the screen every
time the man is moved.

The other major game com-
ponent you will notice is the
counter in line 3000. Ar the
moment, it 1s only really set up
as a timer, giving vou only 125
presses of the keyboard 10 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 inswead, which
would start the countdown of
vour kepresses at 125 and move
down 1o 1.

The alternative, is 1o score
only when a rock 15 collected.
To do that, however, you would
need to wnite 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
al certain points in the program.

Remember that the most
important thing in any program
15 modularity and struciure, 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
kevboard input section is all one
module and could be replaced
by a jovstick 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 1o
gain the neccessary control to
play the game.

Finallv. o our little secret
about how 10 solve thar linle
problem in the game you saw
last ume. 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$(147)
10 POKE 56334, PEEK (56334) AND 254: POKE 1,PEEK(1)AND251
20FORI=0TO 63 -
30FORJ=0TO7
40 POKE12288+1%8+J,PEEK(53248+I%8+J)
50 NEXT J:NEXT | .
60 POKE1,PEEK(1)OR4:POKE56334,PEEK(56334)OR1
70 POKE 53272,(PEEK(53272)AND240)+12
80 FOR CHAR=60TO63
90 FOR BYTE=0TO?
100 READ NUMBER
110 POKE 12288+(8*CHAR)+BYTE,NUMBER
120 NEXT BYTE:NEXT CHAR
130 FORL=40TO 78
140 PRINT CHR$(147)TAB(1)CHR$(60);
150 PRINT CHR$(61) TAB(L) CHR$(62) CHR$(63)
160 FOR H=1 TO 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 “.......cvuene
TIME'S UP....."
12000 NEXT G:GOTO 10000

|
el




B Qwerty: Used by manu-
facturers in advertising blurb
for their computers, as in “has
full gwerty keyboard”. Beware
of non-gwerty keyboards.

B Qdos: DOS stands for disc
operating  system, thercfore
Qdos 15 the operating system for
the Sinclair QL, launched with-
out discs. In this case the D
obviously has to stand for some-
thipg 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-
Tons.

B Queue: What you had 1o do
initially if vou wanted to buy a
QL. Also refers to an ordering
of data awaiting processing.

B RAM: Random  Access
Memory. Not, as vou might

!'.-'..“.-II'-':‘ a

think, a medical condition
involving forgetfulness but a
kind of memory used in com-
puters which allows you 1o
access any part of it, from any
point, atr any tme.

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 but
cannot be erased and so cannot
be changed. usually used to con-
tain the “personality” of a com-
puter.

B REM: Short for remarks and
used by programmers o anno-
late programs with commenis
explaining a listing. Computers
ignore those unco-ordinated
and misleading burblings just as
you, if confronted by a prog-
rammer, would do.

B Random  access: The
entryphone’s broken. Also used
of disc drives, which generally
allow the read head to jump 1o
any part of a disc at any time,
as opposed to tape drives which,
because they have 10 read
through all matter preceding the
required entry, use sequential,
or serial, access.

B Raster: The little dot which
scans across the TV screen 10
make up the picture. First rose
to prominence in Bob Marlev's
seminal TV repair concept

album “Raster Scan Vibra-
tions.”
B RUN: 1, Basic command

used to execute a program after
i5 has been written. 2, Basic
action taken by programmers (o
avoid execution after a program
has not been written.

B Real number: The profit
figures of a normal computer
company, as opposed to the pro-
fit figures of IBM, which are
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 o that number as a
normal computer company's

The jargon which pervad<s the com

language than a tool to effective co

know. By following John Lettice

can be fluent in the hi-tech

profits relate to those of IBM.
B Record: The number of
operaling system versions the
QL has had. Alternatively, a
collection of data items or a sub-
division of a file.

B Recursion: The repetition of
a scrics of opcrauons, which
may include an operation that
calls uself. See bug.

B Redundant: Duplicauon of
functions; description of a func-
tion no longer needed; what dic-
tionary authors are when they
reach 7.

M Refresh: To re-wrie data
into an area, often used describ-
ing the updating of a screen.
B Register: What vou should
have done by May 11 if vou keep
data on people and you do not
want to be nicked. Also a tem-
porary storage area within

memory.

B 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 1o Korea.
B Report generator: Usually
part of another program, e.g.,
an accounting suite, which pro-

duces printed outpur.

W Reserved word: A word
which cannot be used as a van-
able, often because it is a Basic
command.

B Re-set: What you have 1o 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
to cxccute Basic commands,
sometimes also known as Enter.
B Right-justified: Specch by
Norman Tebbit, or hard copy
where text 1s aligned on the far
night. As I said, speech by Nor-
man Tebbit.

B Round: Rounding is the pro-
cess of chopping-off the twiddly
bits at the end of long decimal
numbers, thus causing a round-
INE CITOr.

B Routine: Short for sub-
routine.,

B RS232: A standard interface
designed 1o facilitate communi-
cations. It is important 10 make
sure you have the correct
standard, as they are all
different.
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puter industry : eems more like a foreign
cations for those who are not in the

e’s guide to computer-speak you, too,
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“

]

8

-

B Scrolling: Any text moving
up the screen faster than you
can read comfortably is scrol-
ling.

B Search: A search checks daia
for the presence of a given value.
B Segment: Computer compo-
nent — see re-set. Alternanvely
a division of memory.

B Semiconductor: London
Transport trainee, or an alterna-
tive expression for an integrated
circuil.

B Sequencer: A device which
can arrange data in a particular
order, 1.c., a London Transport

signalman.

B Serial: A kind of data trans-
mission which involves the ele-
ments to be sent lining-up conga
fashion, rather than parallel,
which involves them holding
hands and jumping.

B Shared resources: ltems of
hardware which can be used by
more than one micro, pioneered
unsuccessfully by Widgit Data
Products with its One Per
Building concept.

B Shift: A key which alters the
case or mode of a micro, or 10
move data in a register to the
left or to the right.

W Signal: An electrical impulse
carrying information between
machines.

B Sign-on: Action followed to
gain access o a remole Com-
puter, synonomous with log-on.
Also sec redundant.

B Simulator: A device, also
known as an emulator, which
simulates another device, gener-
ally not wvery accuratcly or
quickly.

B Sinclair: Term wused 10
describe mail order problems.
Now obsolete.

B Sink: What 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.

W Spooling: Involves writing
data to a disc for later output to
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 1o be clegant - good
structured programmer word,
this — and easy to understand.
Structured programmers can be
recognised by their willingness
to discourse on C5otenic program
languages and occasionally by
their Pascal T-shirts.

B Subscript: Sometimes refers
to illegible printer output, or
rejected BBC radio plavs, but
reallv means those dinky little
letters which reside just below
the real thing.

B Subset: A collecuon 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 compulter output.

B Systems analysis: A method
used by consultants to persuade
vou to pay inordinate amounts
1o 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 o

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 63000,
One of its main advantages is
that it 15 comparatively casy to
program — easier, in our opin-
ion, than the Z-80 - so getting
1o grips with it does not take too
much tme.

Every processor has a range
of instructions it can interpret
~ the full range is called the
instruction set — and a program
wrilten in those instructions is
usually called a machine code
program. It is possible 1o 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 15 slow, machine code is
very fast. Another reason is that
2 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 is 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
is nol 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, vsually
called a source file, and to use
an editor two (ype-in the
instructions in mnemonic form,
run an assembler program to
create a second file contaiming
those instructions in numeric

Figure 1.
Convention for writing a machine code subroutine

SUBRTN PHA
TXA
PHA
TYA
PHA

PLA
TAY
PLA
TAX
PLA
L]

[ save off A, X and Y on the stack

<body of subroutine>
L

! restore A X and Y

éeginn ers’
guide to the
6502

form, réturn 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 15 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

anv one of them vou mav well.

fall on the first fence.

it is important Lo work out con-
ventions to handle subroutines
and then stay with them
through thick and thin. The
mstruction to call a subroutine
in 6502 15 JSR <xxxx>, where
<xxxx> is the address of that
subroutine in memory or, more
usefully, 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 refurn
address on a stack. A subroutine
is 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 1s
the last out. That method s
used so that if one routine calls
another, that calls a third, thar
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 conlains a
number of registers — see the
computer course in the May
issuc of Your Computer — called
the A, X and Y registers. There
15 also a stack pointer (SP) and
program counter (PC) in the
processor but if your programs
are well-behaved and conform
1o good conventions, you will
not need o concern yoursell 1oo
much with them. Another regis-
ter, the processor status (P) con-

LDA
ADC
STA

RTS

Figure 2.

Adds N1 to N2, leaving the result in N2

ADD16 SAVE / save registers
CLC f clear the carry flag
LDA NIL /A register = low byte of first number
ADC N2IL /addthe low byte of second number
STA NIL /storeinlow byte of second number

N1H /A register = high byte of first number
N2ZH /add the high byte of second number

N2ZH /storein high 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 ser independently 1o
give information on the results
of comparisons and the like.
When a subroutine 15 called
it 15 a good idea 1o save the
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A, X and Y registers, in case
they contain uscful 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 registers cam,
in many assemblers, be grouped
into what is called a macro. A
macro 15 a definiion of any
number of instructions and pre-
venis having to type them every
time; the assembler program
will include them when i
encounters the macro. In future

You need an
assembler, a
reference book
and a memory map

cxamples 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 but
many programs will require
additions and subtractions of
numbers larger than eight bits.
If we wish 1o add two 16-bit
integers, that is done in 6502
instructions by adding each half
at a time and detecting whether
there is 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 1o 0
bur the addition of the two low
bytes may set it to 1 if that addi-
tion overflows. If it is set 1o 1,
the ADC command - ADd with
Carry - in the second addition
ensures that overflow is taken
into account. The other
instructions in thar subrourine
shoud be reasonably obvious;
LDA loads the A register with
the contents of the memory
location specified, STA does the
reverse.

Many 6502 programs will

contain a large number of fun-
damental routines which per-
form 16- and 32-but addition,
subtraction, muluplicaton 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. thar
of addressing. The numbers N1
and N2 are passed as paramerers
to the subroutine by first load-
ing the values into four bytes of
memory. Figure three shows
how this subroutine would be
called o multply 300 by 125.

In figure three, the instruc-
tion LDA £1 loads register A
with the number 1, Thar is cal-
led immediate addressing. In
figure two the instrucuon LDA
NIL loads the register A not
with a 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 there are 13
addressing modes recognised by
the 6502 processor.

Addressing modes

Another example is LDA
(LOC),Y. That Iloads the
accumulator with the byte
which is 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 are
required and not LOC. The lat-
ter form of addressing 1s 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 learning
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 address 1s shorter sinu:.

the processor knows the first
bvie of the address is zero and
s0 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
is often casier 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
1o assembler is straightforward.

The statement IF C = D THEN
PROC-ONE ELSE PROC-
TWO is translated in fgure
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, casc statements, FOR
loops, WHILE loops and so on
can be translated just as easily
into assembler.

The few examples should
indicate whar programming in
6502 might be like. It is true
that many more lincs of code
arc needed to translate single
lines of a high-level language
but with good conventions the
extra size should not be oo dif-
ficult o cope with. Each
instruction — there are 56 — usu-
ally takes between two- and
four-millionths of a sccond 10

complete,
Speed of that kind is
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
are really in control of the com-
puter, as machine code
instructions are usually easy o
understand, perform exact
operations and have no side
effects.

Figure 3.

Ni1L. HEX

NIH HEX 00

N2LL HEX 00

N2H HEX 00

f add 300 to 125
LDA £1

1

STA NIH
LDA £44
STA NIL
LDA £0
STA N2L

LDA
STA

£125
NIL

Setting-up parameters for the 16-bit addition, .
/ Data bytes set up in memory
1]

/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 125is0

/low byte contains 125
JSR ADDI6 /performs the addition

Figure 4.

LDA C
CMP D
BNE P2

JMP OUT

Translation of if . . then . .else
IIFC€=D.......

JSR PROC-ONE /THENPROC-ONE...
P2: JSR PROC-TWO /ELSEPROC-TWO
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SYSTEM SOFTWARE

ciween the 1win ex-
tremes of program-
ming in 2 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 system of a
computer. It is more like using
a high-level language vet the
degree of control it affords the
user over the computer system
is more akin to that achieved
when using machine code.

CP/M, the most widely-used
§-bit operaung svstem, has a
wealth of trangient program
utilities available 10 the user,
though most people make little
use of them. Amstrad, for
cxample, supplies a comprehen-
sive range of CP/M utilivies 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 is SUBMIT; the COM file
for this utlity is supplied on side
two of the PCW system soft-
Wiarc.

The SUBMIT utility allows a
sequence of instructions stored
previously within a data file 10
be execured one by one as il they
were entered at the keyvboard.
Toappreciate the significance of

Submit is only
one of a range of
powerful CP/M
utilities.

this command, consider this
example. The PCW computer
15 10 be used in conjunction with
a word processor which requires
a COM file and associated over-
lay files 1o be copied to the PCW
RAM disc so that 1t may operale
most efficiently.

To achieve that without the
use of the SUBMIT unlity
would require the following
serics of commands to be
entered at the keyboard. Firsly
with side two of the compuler
system software in drive a, the
CP/M Peripheral Interface Pro-
gram would be called with the
command PIP. The disc in drive

Forced into

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
to exit the PIP unlity and then
the line M:<return> to log on
to drive m, then the command

Having created thar file on
the word processor working disc
and copicd the PIP.COM and
SUBMIT.COM files from side
two of the system disc, to load
and run the software it 1s 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 additi 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
software. That ume-consum-
ing series of commands would
have 1o 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 [oregoing 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 uui-
ity or by Locoscript using the
create a simple ASCII file
option, having entered the lincs
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 thar 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

:gnb-:mmrpnmcd.mpan ofa
SUBMIT file. The SET-
KEYS.COM and associated

KEYS fil¢ , for example,
be used 3 part of the submit
progess. “would allow the
siard of the computer 1o be

50 that the keys
asmqnﬁ with word processing

funétons — the cursor control
keys, EOL, copy, cut and the
like — would gencrate the
appropriate scquence 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 onc of the
commands which can be used
to personalise the PCW com-
puter to meel the requirements
of .a particular user. Browsing
through the CP/M section of the
PCW manual will reveal many
more useful utilities.

specific examples.

mmm‘.l‘i

FURTHER READING
Is there life after the Your Computer Course? We list some
suggestions for additional reading.

NEXT MONTH
MASTERING INTERRUPTS
Many programs use intsrrupts to speed their operation. We
explain the concept of interrupt-driven software, with some

« « With the final part of our glossary.

Listing 1.

PP

< M:I=a:Wp.com
<m:=a:wpmsgs.ovl
<m:a:wpprint.ovl

<

<m:

<Wp

Mote that the above could be
shortened by use of the CP/M
wild card opuon, 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.

J14CPM3 . EMS

PIP.COM

SUBMIT.COM
PROFILE.SUB

WP.COM

WPMSGS.OVL
WPPRINT.QOVL

Note tha;*t&; CP/M software
may have a shightly different
reference from  that shown
above but will be the only file
to have the EMS extension.
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