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I 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 ,
o of the anti-matter curtain. 1—
| 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 i'
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TURN TO PAGF 83 FOR THE START OF THE
YOUR ’JMPUTER COUESE

COMMODORE
SUPPLEMENT

Buyers’ guide fo hardware and
software for the world’s favouriie home

AMSTAD UTILITIES

Reviews of two fop Amstrad
programming tools.

ADVENTURE REVIEWS

Our guide to the best of the latest
adventure games.

GETTING INTO PRINT

Our guide to the best buys in printers.

DATA Pnonscnon |

Do you need to register underthe Data
Protection Act? We have the answer.
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DRLOGO ‘ 15 Tollow the French
It is a mistake fo dismiss Lego simply _« - example?
as a language to control turtles, as @i\, CHARTS PAGE
Mike James reveals. i 7 e formet s mouth.
SOFTWARE PREVIEWS
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SPECTRUM 128 oo E
PROGRAMMING P provew s |
Continuing our guide fo the inner S i G O
working ofthe Sinclair—sorry Amstrad | Prosie @«
— 128K computer. Dy =mclion, the fobat
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" NEXUS COMPETITION
I ! Win a digitiser in this month’s

competfition with code-breaking as the
aim. Q

ADVENTURE WRITING
GUIDE

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

HARDWARE
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It does accounts, projections,,F

No wonder people are racing out to buy Amstrad’s s
new CPC 6128 computer file and index records, produce standard letters, mailing

Not only does it answer all your business - lists and even compile reports
it’s also compatible with ne: ( 5 1 ¢'s a series of business control
arcade and adventure game i [ = = programs which form a complete invoice,
can either speed you 1_]]I'tllllt',|1 your ; i stock control and statement System.
income tax returns or wh ( R In other words it’s easy to choose
round a simulated Silverst the software you need

On the business side we start to take the big problems

you off with ____ out of your small business.

a free disc [HEE—— But evenif you don’t own a business
\ - there are plenty of good reasons lor

s impressive range of capabilities, EESSSEEE. owning an Amstrad CPC 61
and the best ways to exploit them. e e It makes short work of the problems

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

AVAILABLE AT ALLD - BOOTS. - BF JALE - T - CUR GRANADA




wordprocessing and 180mph.

as Amstrads are only as good as the hardware [ § = T T ycisiaafs)
they're loaded into. "Tell me more about the Amstrad CPC 6128
You need a complete system : 1% iy |
That's why the Amstrad comes complete - Nane |
with: a built-in disc drive as well as a monitor .
(green screen or full colour). So it's ready 1o go to : Addre |
work as soon as you get it home.
And il you want (0 go turther additional disc
drives, printers and |nnlu ks arc all available to ensure
that your uJLIlEIuI;: Cdll grow with your “u_mmw needs.

l .” 1] es one feature 1Il'". \T;ifll,ﬁl" d
e tol oo e e E Amstrza kCPC 6126 o
With Green Screenaround  £299 | : rth - 128 d]?leniory : :
TR : _ — ] Who says business and pleasure don’t mix?
i Wlt}] COI()LII‘ IVIOI]]IOF arOUI]d £_399 || L Amstrad PO, Box 262 |'|i<_'.'lr_'\}::ull'l_ Essex CM 4 41 J

RUMBLLUWS - SUPREME INSCOUNT STORES « TAMDY - VALLANCES - WH. SMITH:~ WIGF
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~ Join the front runne

The main event in the personal computing
calendar has got to be the PCW Show at
Olympia. It’s the largest event of its kind held
under one roof. And this September we're
proud to be celebrating our 9th year.

Once again you've the golden
opportunity to see all the famous names in
the business battling lor top positions
;L|t.:-ngsidt: fresh, talented newcomers.

At your leisure you can pick and choose

|
"
¥

the ideas that will profit you best.
And with an extensive range of hardware,
soltware and peripherals on show, you can
be certain there’s something of interest for
everyone. Whether you're a seasoned
professional, a teacher or an enthusiast.
There’s also a line-up of services and
facilities to help you make the right decisions.
Like the Application Advisory Service and
consultancy area, our Product Locator system,
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ers at the main event.

the new PCW Show Education Centre and for your tickets now. [ Business, professional
’/Iﬂl\\ and trade only days 3-4 September]|.
iL? Gl \\ For advance tickets at £2.00 each
SR AN, ring the PCW Show ticket oftice
will the stars fare against the t’ e on (1-487 5831 with your Access
smaller specialist suppliers this year? \\ 1t or Barclaycard number. Or send

Get set [or the main event when all will \;‘3\'";!/ a cheque to PCW Show Tickets,

be |‘wc:ﬂ¢d.‘ \ . ~ 3-7 SEPTEMBER 1986 11 Marjchester Square, London
The stadium is London’s Olympia. OLYMPIA LONDON WIM 5AB.

The dates 3-7 Seprember 1986. Send Sponsored by Personal Compurter World or-paniscd b Momebt Limined 11 Manchesier Square Lonckon W11 SAT

the Association of Computer Clubs.
All nflbring ht‘!p and advice with

your computing problems. So how

SR F—_———




CHARITY COMPILATION TAPE
ALL PROCEEDS GO TO THE
PRINCE'S TRUST

LIGHTNING DISTRIBUTION LTD
841 HARROW ROAD
LONDON NW10

WA k| s -
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48K SPECTRU COMMOD
ACTIVISION PITEALL 1 AGTIVISION
BEYOND | SPACE PILOT 2 ANIROG
ALL ( ELITE PSYTRON BEYOND
AD ASTHA GARGOYLE FALL GUY ELITE
SAM STOAT SAFEBREAKER GREMLIN GRAPHICS | DEMONS OF TOPAZ FIREBIRD
SPLAT INCENTIVE SHEEP IN SPACE SOFT
MUGSY MELBOUHNE HOUSE | KONG STRIKES BACK
KONG STRIKES BACK OCEAN BLACK THUNDER
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TIMETRAX

vmuldn*i think anything else could go wrong now wnuld you? There you were sitting peacefully in
M ta have the nervous breakdown you've earned and the next thing you know you're setting out through the
Portals 1o stop the Evil One rending asunder the fabric of Creation. Some days nothing goes right. . .
all-action, nmmnlnﬁ adventure across the ages of Man to save civilisation. You'll be able to start playing itin minutes
but you mightn't finish it for years!
WARNING: Thii game could damage your social life. TIMETRAX is on addictive habir.

imsmsn of ditficuliy thls goma is avalloble from Argus Press Sofiwars.
i he Argus Press ":.ul'lm.m-(.nmp
Liberty House, 222 Regent Street, |
London, WIR TDR.
._ﬂ*':r“lt':‘:”. Tetephone: (01) 439 Dot

 Telephone: (01 439 0666, | MIND GAMES




EDITORIAL

significant percentage of the articles in a
typical issue of Your Computer are
concerned with reviewing the latest
hardware and software launches. When
preparing product reviews, a reviewer is
under a number of constraints, not 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-"em-up game or
joystick, the fact that a review will be based on an
immediate evaluation of a product is not a
disadvantage; the attractions of that type of hardware

COMMENT

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

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

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

The first software to be subjected to this form of
review will be a databasce package. We shall be using
it, among other things, to 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.
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Heavy loss at
Commodore

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

Commodore U K. head
man Chris Kaday says that
despite announcements of the
poor financial showing, there
arc many people still wanting
Commodore products and that
owners of 645, 128< ¢f al need
notworry about their favourite
computer company. He is
particularly optimistic about
the Amiga, announcedin May
as a £1,500 business machine
with colour monitor and
built-in disc drive.

“We are recruiting dealers
for the Amiga,” he says. “We
have about 30 dealers and they
arc 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 IBM
compatibility add-on for the
Amiga. “It is only of short-

term importance. Once the
soltware becomes available in
true Amiga form, people will
not want PC software for it.”

He is a little more guarded
when talking about
Commodore 64s and 128s.
The word in the industry is that
Commodore will soon be
unveiling a version of the 64
with an enhanced graphics
interface and 128 casing but 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,
includes monochrome
monitor. detachable keyboard
and full 64 compatibility and
Commodore says it will be
pushing the machine heavily in
advertising during the
summer. Although
Commodore says there will be
no reductions to the £499 price
of this bundle, summer
promotions have been known
to include price cuts,

RAM upgrades

Elsewhere in thisissue of Your
Computer is an article
describing the installation of
an extra 256K bank of RAM
to the PCWE256 computer.
Having upgraded the RAM
disc of the machine, the next
obvious step is to install an
additional disc drive.

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

includes all the necessary

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

Another company in the
business of supplying RAM
upgrade kits is Silicon City. It
offers a sct of RAM ICs
together with instructions at
the price of £32.50.

Citadel Products, 50 High
Street, Edgware, Middlesex
HAR TEP. Tel: 01-958 1548,

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




Sir Clive

Thereis life after death, at
leastifl you are a brainchild of
Sir Clive Sinclair. While
Amstrad figures indicate just
how many tape recorders and
monitors it wants to add to the
Speetrum and how quickly it
can dump the QL. those
behind Sir Clive's Metalab
brainstrust have been working
quietly 1o get one of his most
innevative projects Lo date
back on its leet.

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

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

NEWS

backs WSI

contain the name of the
famous silicon-knight.

Establishment of the
Cambridge-based Anamartic
company is a deliberate move
by Sir Clive and the people
working on the WSI project to
take away attention from his
pilNE CONsSUMer il'lll_‘I'L‘.‘it [IIH!
focus on the more up-scale
chip manufacturing project
which might help Sir Clive
make his next major financial
comeback.

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

A suceessful completion of
the WSI project would be a
bitter pill for many QL
owners. who had been told
originally that their machines
would be the first to benefit
from this ground-breaking
technology in the form of a
Wil half-megabyvie RAM
expansion for the machine.
Although many companics
have since moved 1o fill the
gap, they are not exactly
offering wafer scale.

More low-cost
PCW software

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

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

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

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

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

Oops . .

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

We also stated that the
software accompanying the
Doodler did not support
picture reduction/
cenlargement. That 1s also
incorrect. as the package
allows users to add fine detail

to pictures created with the
light-pen.

Oops ...

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

MAN LOGIC

By NEIL BRADLEY

IS @ CREAT/ONOF TODRY.

TINAWRLD OF Hi- TECHNOLOGY IT
IS ASSUMED THRT THE COMPUTER
HOWEVER. IN THE BEGINNING
]’TERE WRS MAN® AND HE
D FOR AKNOWLEDGE OF

WHERE DO

MEET

MAN LOGIC
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WHICH ONLY B MACHINE COULD
c;érﬁl.g ML R mar-:: MACHINE!
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OF THIS MONUMVENT TQ TRUE Sl

ENLIGHTENMENT.. - =
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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 or:—

== = = =
Eeeisei

Roblek Ltd, Unil 4, Isleworth Business Complex
St John's Road, Isleworth, Middx. TW7 6NL
Telephone: 01-847 4457

MAGICDISKKIT

14 YOUR COMPUTER. JULY 1986

£

ANEW
DATASET FOR
COMMODORE 64
& ATARI

ENFAB of EYNSHAM

Computer Workstations

workstations from £37.50 ine VAT
amstrad workstations from £64.40 inc VAT
enfab also offer worktables: printer stands: custom built tables:
filing trolley’s ete. — carriage extra
for meore informarion write (o:-
ENFAB of EYNSHAM
9 Tilgarsley Road, Eyvnsham, Oxford OXS8 1PP.

please enclose a S.AE.

OR Telephone: 0865 881561




COMMUNICATIONS NEWS

Cheap Hayes a Miracle?

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

It appears that the ever-
cfficient Miracle marketing
people had jumped the gun in
the advertisement department;
the new WS4000 was not
supposed to be launched oniil
mid-June.

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

Spectre modem for 128

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

month's Yoeur Compuier. For -

£79.95, Spectrum 128 owners
will be able to buy a custom
modem, the Spectre, from a
company which rose from the
ashes of OEL Ltd, which
designed and manufactured
the famous V ITXS000 modem.,
among others.

Spectre Communications.
run by ex-OEL engineer
Lawrence Cook, has done a
deal with Tandata to use part
of the Tandata Ocom QL
maoclem system in its Spectre
package. Spectre uses the
maodem section of the modular
Ocon system — an ex-OEL
product - replacing the
software module with its own.,
Sinclair owners will be
delighted o hear that Dave
Gorski, who contributed
n'|:l|jn:'cnh;nwcnwul-;tnthu old
VXS, was enlisted to
write the Spectre terminal.

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

As the boxes for the
OL-based Ocom svstem were
designed to march the QL.
they also match the Spectrum
128, punctuating its
attractiveness as the modem
finally to release Spectrum
users into the full world of
COmms.

slightly ‘over the top’ to bring
it to our attention —at £149.95
plus VAT the WS4000 must be
one of the cheapest Hayes-
compatible smart modems
around.

For WS4000, read “stripped-
down basic version WS30(0™,
Missing (rom the WSH000
specifications list are the £2935
WS3000 call monitor.
user-programmable infout
port and battery back-up forits
telephone number store. The
4000 can be upgraded via
modules from its basic V21/23
specification — 300 and 1.200
baud - to V22 and even 2.400
baud V22bis, the latier of
which eould be put to good use
on the new Prestel Vasscom
interface — see elsewhere.

Vaunted
Vas to boost
Prestel

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

Oddly enough, one of the
advantages of Prestel over
some of its international nvils,
speed of display. is a source of
one of its main criticisms from
some guarters. Prestel. does
not use ime-costly error-
checking for ordinary display
of infarmation pages. making
Ii“.' 3\_\'1'-11.‘”1 L'l-'I'I\r'L"I'IiL‘I" o use
Information Providers when
updating theirpages remotely.
will now be avalable 1o
end-users,

Official Amstrad modem
to stimulate Comms?

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

Amstrad claims to be

shipping around 70000 micros
a month, the majority being
the PCWS256/8512 Lype. From
that there are optimistic
expectations of up to 20,000
new Amsirad comms users by
the end of the vear,

Yellow pages walks
down the line

Let your keyboard do the
walking? BT and Prestel have
made ;; low-key announcement
that some telephone users will
be able 1o use Prestel. via a
gateway interface to BT
mainframes. as an ¢lectronic
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 time
being.

Let us hope that is the thin
end of the wedge. In France
there are almost three million
users of the French electronic
telephone dircctory svstem,
Teletel. That 1s several orders
of magnitude ahead of us in
good old Blighty.

BABT gives nod
to internal
modems

At last the news that, after a
wait of many months, several
budget modems have finally
reccived BABT approval,
BABT has seemingly proved
that its approval process is
being speeded with the
announcement from Miracle
Technology that its
Commaodore 64/128
Multimedem has been granted
a green sticker,

Ironically, there were many
pundits whe predicted that the
C64 Multimodem might not
gain BABT approval because
of its plug-in cartridge design.
“The Commodore 64 will have
1o be approved, oo™, was a
familiar saying but now that
the Multimodem has been
approved there must be a good
chance that other integral
modems, like those from Pace
and Modem Flouse Tor the
BBC Master. will gain
approval without great
difficulty,

i
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attion and atmosphareofthe
glesisa multipan game thagli keep youon
our seat right to the-end dfyour mssion

redisk£12.95 - Amsirad disk £14.95
wshirts, (s scarves, butron badgesand
savallablogle - ask yourze:ziier or callus

DYNAMITEDANII

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

Spectrnm  £7.95tape

oooz2s

g T e T ”
'-_-:'-!_.!._ |—[_|_:l$ MON m
b ¥ q

2 = % |\ The brand-new allaction, Medusa lzbel

= v launehesoutwithareal smasher [ safranfic,
b multilevel Beatthe clock ball game-and

% | whergtidyousee :hzt r=d-and-white

Fly by theseatef your panisat the controls of the
Harmier, ofieofthe world'smost exciting combat
aircraft, Butbeware of enemy ground and airattack as
you battle your way to your ultimate target,

+ Amstrad CPC: BBC/Electron £9.95 tape
~ BBCdisk£12.95- Amstraddisk£14.95
q_ -r-i} ® ¥ .-'I.. -r:..{r‘.:-. . :
§ 4 Y

bz —=
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STOP PRESS REVIEWS

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

Deep inthe land of the rising Sony, things
are stirring. Nobles and Samurai battle
with bandits, peasants and servantsina

desperate struggle to reach the exalted
rank of Shogun.

Inspired by James Clavell's best-
selling novel of the sametitle, the game
attempts tore-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.

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

GRAPHICS
o0e
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 raff’ and will not let them
enter certain areas. No matter which
character you choose, the others
continue their own travels and disputes.
Should you take too long, another may
become Shogun, which will end the
game. Messages telling of conflicts and
battles in other parts of the country flash
across the screen, so such an
occurrence can be avoided. It adds to
the feeling of realism if you sit cross-
legged at your computer and eat stir-fry
vegetables while playing.

PLAYABILITY
o000
VALUE FOR MONEY
o0de

T IGERS IN THE SNOW

> COMGS @ LS. Goid @ Wargame @ Lee Paddon @ £9.95 Cass/£14.95 Disc

Unfortunately, Tigers in the Snow is
very unbal#hced — the Germans usually
win. Youcan handicap the game to make
it moretdifficult but the essential
pre-quisiteof a good wargame is absent.
The gamewas written by SSl, one ofthe
leading U.S. simulation companies. The
methad of resolving combat during each
move is complex, relying on such diverse
factors as supply, combat readiness,
strength, artillery support, weather and
terrain, Despite all that, the game is
reasonably easy to learn to play, and
strategy game veterans will have little
difficulty.

GRAPHICS
o0 0
SOUND

®e
PLAYABILITY

(N J
VALUE FOR MONEY
o0
OVERALL
oo 0

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

must prevent the Germans gaining
ground. Thereis also noregard 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 Eurgpe, 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
raking 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.

U.S. Gold makes World Gup

substitution

World Cup Camival from LS.
Gold has been unmasked. It
is, apart from two “new"
features, just the Artic
" Software World Cup with a
yifree wallchart and sticker,
costing £9.85.
The first hint of trouble

extremely reticent about
giving review copies to

SOFTWARE NEWS

Creative Sparks
rekindled

Snodgits is one of a batch of

computer magazines. The
excuse was: “The demand
was 50 high we had to ship all
capies to distributors and
thus had none left for the

magazines.”
" "Obviously that means that

the whistle will not be blown
occurred when U.S. Goldwas by magazines until the July

issues appear, after the World
Cup competition has finished

and thus peak sales.

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

MNovagen has announced
several new products for
Mercenary fans. For players
already hooked on the game,
Novagen has produced The
Sgcond 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 puzzles which -
MNovagen believes will be a
tough challenge for even the

most streetwise man about
Targ.

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

. firont, a Commodore +4

version is on release and an
Alari ST versionis planned for
July.

Trinity will
go down
a bomb

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

You take the part of an
American tourist on a vacation
in London. Unfortunately,
your vacation is to be ruined
by someone dropping a2 bomb
on Kensington Gardens while
you are walking there.
Fortunately, you find a
doorway into.an altemnative
reality in the odd nanosecond
you had while waiting to be
vapourised. What other
people in The Gardens and
the surrounding area did with
their nanoseconds we are not
told.

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

Eventually you can work
your way back to the
grandaddy of them all — you
reach the Trinity test site inthe
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
the cry “There’s money in that
low-priced stuff”, the likes of
CRL, Artic, Interceptor and
Creative Sparks are all
following Firebird,
Mastertronics and U.S. Gold
into the bargain basement.
The CRL label is called
Alpha Omega. Nocturne and
Wrath of Olympus will be
available on the Amstrad, Jet
Strike Mission is on the

et Bonanza

Commodore, and Captain
Slog is on the Spectrum.,

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

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

* some re-launched full-price

‘games such as Danger

© Mouse, and some new.

Mastertronics is not resting
on its market-leader laurels. It
has launched two more
labels, Entertainment U.S.A.
and Mad Chrome. The
Entertainment U.S:A. label,
naturally, will feature games

written in the States. It also
has a major projeet, Flash

Gordon, planned for
Autumn.

Solo flight speaks out

U.5. Gold has a new version
of Solo Flight available an
Commodore and Atari
computers. It is a multi-
layered game which takes you
all the way from practising
landings through doing
circuits of an airfield to
planning mail runs.

The new version has several
enhancements. The
instrument panel has been
re-arranged, you have twice
as many maps to fly around,
and you have a night-flying
option. The Commodore
version also features high-
quality software speech
synthesis. That means you
receive constant verbal
instructions during your first
few intrepid stepsinto 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 s a pleasant mix of
strategy, quick thinking and
technique, At the expertlevels
you have to cope with

instrument or even engine
failure, and wind changes, as
well as suddenly finding the

-ty
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ig Blue. as International
Business Machines 15
kll[“.'."l] m ”'H.' t'ﬂl'ﬂplﬂ'.'l'
business, is not the com-
pany name which springs 1o
mind automatically when you
start dreaming about the per-
fect computer. The first IBM
foray into the business micro-
computer market was the bor-
ing. unexeiting but  very
popular IBM PC and its XT
hard-disc variant. It was fol-
lowed by two massive flops. 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 eriticism from the com-
puter industry.
It was something of a sur-

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

The machine looks hke a

( )

- g

slightly beefier version of the
IBM PC. costs a mere £3.600,
and includes 236K of RAM as
standird.

Tt also incorporates the latest
in locking prowection devices
via a large key on the left-hand
side of the machine to prevent
prying fingers reaching  the
information on vour hard disc.
That bees the question of
whether or not the burning
issue among the nation’s weal-
thier home users will turn from
“Dad. can 1 borrow the keys
to the car?” to "Dad, can I bor-
row the keys to the AT?"

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

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

a 1.3MB floppy disc drive. The

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

Many dealers report that a
vast number of AT users go out
of their way to get standard
360K drives installed in their
machines instead of the 1. 2MB
dise drive. Another wrinkle has
been introduced recently to the
floppy picture with the addi-
tion of an optional 3.5in. 720K
micro-floppy dise which can be

added externally to allow AT
users to read the small discs

\

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

Twoe main types of display
arc offered for use with the AT

J

— monochrome and colour —

Geof Wheelwright dreams of an IBM Advanced Technology computer.

Big Blue and the

offering the same resolution
as the IBM PC. Like the PC,
the AT can also use the IBM
—or that of anyone else. solong
as it is compatible — Enhanced
Graphics Adaptor card 10
bring the colour display to the
specification  needed w0 run
computer-aided design appli-
cations and high-resolution
graphics applications such as
Microsoft Windows in colour.

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

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

The AT will run much but

20 YOUR COMPUTER. JULY 1986
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not all of the software written
for the IBM PC. It runs that
software o good deal faster
than a standard PC. The
extra. speed 15 crucial fo
graphies-based programs such
as Microsaft Windows and the
Digital Research  Graphics
Environment Manager which
make the AT feel and look like
the Apple Macintosh.

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

I have scen Fiiehr Simulator
running on other ‘Tast PCs” pre-
viously at such a rate that you
might think it was Concorde.
rather than a small aircraft, of
which the program was sup-
posed to put you in charge. |
suspect,  however, in  any
dreams that [eature use of the
AT you would not be attempt-
ing (O turn it into o Star games
machine.

Sharing information

The AT really shines when
you use it to 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 £500,
and some network cabling and
software, you can have a
system which permits a number
of users to share and exchange
information easily.

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

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

There can be no doubt that

DREAM MACHINE

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

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

The advantages offered by
the AT hard disc capacity are
also under threat with the
advent of internal hard cards
for the PC which now allow vou

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

Unul Amstrad makes avail
able its much-touted sub-£500
PC-compatible or one of the
clone manufacturers has a big
cnough distribution systent fo
make a difference.,  thag
upgrade route from PC 1w AT
specification will be as much of
a dream as the AT,

With a large sofiware hase
almost wll the titles written for

the IBM PC along with a grow-
ing number of AT-specific
titles for single- and multi-user
tonfisurations — and . big
ringe of hardware support pro-
ducts from peripheral manu-
facturers. the dream of AT
ownership is likely to be dang-
led before home and small buss
!II'IL"\‘- I11it,'l'£1 owners for SOMMIES
time, The cever-downward
price spirsl should ensure that
a few can grusp of the real
thing. & The cartoon charac-
ters strenvn are from an IBM
brociue.
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Crilost and Goblins, chart bouned.

Eliteism

ho had the most games

in the top twelve best-

sellers of 19857 U.S.

Crold? wrong. Mel-
pourne House? - wrong again.
Elite Systems, asmall company
from near Birmingham beat all
the mega-buck companies with
three titles. Frank Bruno, Air-
wolf and Commuando. So what
15 the secret of its success and
how does sales director. Steve
Wilcox plan to repeat the suc-
cess in 19867 -

“We write to a formula. We
have gained a reputation for
accurate conversions of the
games on which youngsters
have become hooked in the
arcades and we give them that
authentic feel,” he says,

Wilcox is unrepentant about
producing the computer indus-
try's equivalent 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 pames. They have
played it in the arcades, they
want to buy it, load it and play
it. After a short rime they will
get fed up with it, go out and
buy another one. Our games
sell in big numbers for @ month
or 50 and then drop out of the
charts.™

S0 far this year the formula
has given Elite chart success
with Bemb Jack, a simple
dodge around arcade conver-
sion, All four wversions, on

Speetrum, Commodore, Am-
strad and Cl6. did well. Ghosr
and Ciablins is a big hit in the
arcades and the imminent Elite
adaptations 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 try
o come between you and your
loved one, whom vou must
rescue from the evil clutches of
the wizard., Scenes include a
graveyard, forest. village and
labyrinth. You dodge, jump
and shoot your way through
cach sereen with the usual com-
bination of timing, technique
and reflexes.

“We think it has a very
authentic feel and has certainly
generated more interest than
Bomb Jack,™ according to Wil-
COX.

Paper boy
Following that is another
coin-op  conversion, Paper

Boy, an everyday story of
news-delivering folk. You have
io lob papers at the houses of
vour readers, trying to aveid
breaking the windows, except
those of people not on your
rounds = you can wrecak as
much havoc with their bijou
dwellings as you wish. On the
higher levels, manic drivers
and suicidal pedestrians will try
and run you off the road.

“If we have a weakness, it is
that we cannot write anything

COMPANY PROFILE

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

original of any great consequ-
ence.” Wilcox admits. In an
attempt to rectify that, Elite
has teamed with Gargoyle
Games, which 15 to write the
Spectrum version of the long-
awaited Scooby Do pame.
Elite will then handle the con-
VEIsions.

Gargoyle Games might seem
an unlikely bedfellow for Elite.
Its reputation is planted firmly
on complex games of preat
depth such as Marsporr and Tir
No Nog but for Scooby Do
Gargoyle 1s producing a game
far more in the Elite tradition.

The game follows our car-
toon hero through one of those
bizarre haunted adventures,
certuinly more like the recent
Gargoyle humorous  hit.
Sweevo's World. After that,
th‘l'L' darc S0Mme more L'Uil'l-[?p
conversions on the way.

According to Wilcox, “T

can’t say anything definite but
just look at the games Capeom
has in the arcades and you will

Can the arcade megahit do as well on micros?

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

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

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

*As | see it computer games
comg¢ from two routes. The
adventure-type strategy games
arose from computer games
written  on  mainframes.
Arcade shoot-'em-ups can
trace their pedigree all the way
back to Pong and the home
video consoles. I think there is
room 1n this industry for both
kinds - we just happen to know
the kind atwhich we are best.™

YOUR COMPUTER, JULY 1986 23




At an amazing £99.95 Discovery deals a crushing blow to every
Spectrum disc drive system on the market. Now it's not just
the best equipped disc drive you can buy, it's also the cheapest.

Choose Discovery and you'll find a system packed with brilliant features:
® 327250 K 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

NOW
ONLY

CRUSHES THE
COMPETITION

£99.95.

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

3% FREE TRANS-EXPRESS UTILITY PROGRAM —
TRANSFERS YOUR FAVOURITE TAPE SOFTWARE TO DISC

% CHOICE OF DISCOVERY FOR THE 48K OR 128K SPECTRUI\‘
% FULL 12 MONTH WARRANTY
% COMPREHENSIVE USER MANUAL k

3% OPUS DELIVERY PLEDGE

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

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

r— T — ————— — — — N S — S S ————
To: Opus Supplies Limited, 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE)

| ______ DISCOVERY unit(s)at £114.94
| | enclose a cheque for £ mphasedeb&tmy:redhwdl

| 2ccount with the amount of £

| My Access| | visa[ Jmaiss[ T T TTTT[TTTTI] TT1

| mvCOMPUTERIS: Dlask [ISPEC+ [J128Kitick box) ve !
I name |
| ApDRESS |
l I
| reLepHONE ]
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COMPANY PROFILE

ommercially, it was a
silly idea. A travelling
representative for Rip-
max, the hobby model
company, spent an hour or so
in late 1982 with an inventor in
Cambridge, drinking coffec
and playing with two servo
motors strapped 1o two pieces
of plywood. The inventor,
Peter Miller, called it a robor
arm and kept it on his desk
until such time as it could take
its part in educating future gen-
erations as a computer-oper
ated, problem-solving device.
Tim Coote. Ripmax rep-
resentative, was impressed. As
a result, the contraption, suit-
ably groomed and christened
The Beasty, made its debut in
public at the 1983 Acorn show
as the first product on offer
from Commotion - COM-
puter-operated MOTION, At
that stage, it was little more
than an interface for a com-
puter, used to power whatever
the end-user envisaged for it.
“If [ had been a little wiser,
I'would never have done it, but
it was a passion,” savs Coote,
founder, managing director
and packing operative for his
Enficld firm. It was not, how-
ever, a passion which gripped
100 many visitors 1o the Acorn
show that year. “We had an
cnormous stand. which I spent
hours  building. with doors
which opened in every direc-
tion, and I stood there with
Beasty saying, “Isn’t thisamaz-
ing?" and evervone walked by,
saying, “Yes, but I don’t want
to buy it.”™ So I thought there
could be a disadvantage here -
it is good fun, but it’s costing
money.

Try and try again

He decided 1o try again,
approaching schools and col-
leges direet, learning what they
nceded, 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
lor the Beasty to runand Coote
took delivery of the Beasty arm
as Commotion’s first real
robot.

“The schools said we likeit,
it's cheap and it's cheerful and
we can do things with i1.” 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
Coote’s researches revealed a
number of companics attempi-
ing to market robotic devices,
starting much as Commotion
had done.

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

' ¥ o

Tim Coote, Commotion man-
aging director.

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

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

What a
Commotion!

Mary Sargent writes of a company with
a one-sfop technology 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 tryving to do some-
thing with it. Inventors can’
run companics. If you rely on
INVENLOTS. You néver gel any-
thing to sell. because they
never stop improving the pro-
duet.”

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

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

“The catalogue ined 1o
please everyone, the retail
market, the schools market
and the trade market. IU's the

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

Two years of talking,
demonstrating, mailing litera-
ture and attending shows, with
a steady increase inthe number
of products on offer, has
brought Commotion to its pre-
sent position of comparative
affluence. The company has
more than 7K 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 its first Technology
Centre at its Enficld headguar-
1ers.

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

Helping hand

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

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

His current ambition is to
turn Commotion into a “onc-
stop lechnology centre™ for
anyone who wants 1o know
about computer control. His
long-term ambition is W0 con-
tinue his company’s forward
movement.  “As  the new
advances happen. we will react
to them and move with them.
We will re-educate ourselves.
change the products we sell,

flexible as the
itself.”

Commotion <an be con-
tacted at 241 Green Street.
Enficld EN3 75J. Tel: 01-804
1374.

technology

change our attitudes. We're as'
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Commodore 64 -

Born in the
USA

Chris Jenkins and Richard Sargent
repori on the games and peripherals
that make the CBM64 what itis foday

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

hest-selling computer”, when one of the pioneers of the

micro revolution was already in receivership, and when

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

Although much the same description could apply to early
1986, that was 1981. The Sinclair market leader was the ZX-80,
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 keyboards, dise drives
and green-screen monitors at a price of almost £1,500 for 32K
of memory.

They were bought in quantity and received local authority
seals of approval when they infiltrated schools and colleges,
council offices and various other bureaucratic strongholds, as
well as small businesses penerally. 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 il required a datacorder rather than a
standard cassette recorder, which increased the overall price.
Its “real” keyboard persuaded many potential buyers of its
innate superiority over the Sinclair rubber versions and the
Vic laid a firm launch platform for the bigger and better
Commodore 64.

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

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

The C16 and the Plus 4 suffered the dubious distinetion of
being bought as job lots by Dixons, almost as soon as they
reached these shores from the U.S., and the 128, launched in
response to apparent market demand for extra memory, has
made little or no impression. By the end of the 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
64, with the occasional
side-glance at the 128 and Vic-
20. Whatever their success in
the States. neither the Plus 4
nor the C16 reached the homes
of sufficiently significant num-
bers of enthusiasts in the UK.
for the peripherals industry to
show much interest in them.

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

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

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

tates. Oor you cannol see the
wretched pixels anyway, there
is always the Robtck Game
Killer. That small black car-
tridge slots into the cartridge
port at the back of a 128 or 64
and proceedsto 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 thar  will  be
regarded by inveterate games
players with the enthusiasm the
makers expect remains (o be
seen but, for £14.95, you can
decide for yourself.

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 to £250. Keyboards, synth-
esisers, synchronisers and be-
your-own-Becthoven puckages
abound. One of the more pro-
lific companies in this area.
Music Sales, offers a keyboard
emulator and various music-
gencrating packages.  Prices
range from £9.99 for Pluyalong
Albums to the £100 Sound Ex-
pander which claims to in-
crease the already good range
of sounds on the 64 and [28.

Syndromic supplics 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
selection of tom-toms, sweep,

’
i
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Putting it in wrining.

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

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

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

The Brother HR-5 is a good
example of this sector of the
market, since it is a thermal
printer which prints a full 80-
column width of paper and
costs £110. Commodore, of
course, markets printers which
are  specifically compatible
with ils compuiers and they
cover the full price range from
£100 for a plotter, up to the
DP51101  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

Hardware ro

testing samples. In this gather-
ing, Datel sells its Sampler for
£510),

Still with the entertainment
aspect of the Commodore in
mind, the modem market is
well represented by several
companies. Prominent among
them is Miracle Technology.
which offers an R8232 serial
interface with each of its mod-
cls, thus avoiding the perennial
difficulties of the Commuodore
non-standard  link. Commo-
dore has the Communications
Modem, which sells for around
£100 and includes a vear’s free
subseription to  Compunet,
Buy a Modem House product,
for example 1ts Modem 1000
which costs £100. and Micronet
15 available free, but only for
three months. You will not find
a serious modem for less than
the cost of these bur if you are
really committed you could pay
as much as £630 for the Miracle
WS 3000 V22 bis.

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

there are more than a dozen
designed specifically to take
the Commodore micros back
into the world of standard
peripherals. SMC sells a sofi-
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
fest routines, as in the Connec-
tion from Tymae. which sells
for £79.95, unless you insist on
an Epson printer, in which case
you pay £89.95. The less com-
plex 92000 interface/buffer
from FCC costs £47.50 and is
compatible with the Plus 4 and
Cl16, aswell as the 64 and 128,

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

"-**, g 4

COMMODORE SUPPLEMENT

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 existence is
more than justified by the slow
dise and tape systems for the
Commodore machines. Names
10 look for include Ram, whose
1541 Express is designed for
business software and costs
around £35; Centresoft, which
markets the Robcom Turbo
range for prices between £25
and £40; and MPS, whose
Warp 5 combines speed load-
ing with patriotic fervour, in
the shape of a uulity which
enables the dise drive to render
God Save the Queen on
demand. At £9.95, it would
seem you are not charged extra
for gracious living.

Few of the peripherals so far

dealt with arc of much assis-
tance, of course, unless you
have a monitor andagain Com-
modore supplies a 14in. colour
monitor  which, not sur-
prisingly, is said by many 1o
give the hest colour range and
clearest definition from any
Commeodore home micro. You
will pay £230 for the privilege,
which is not expensive when
vou consider that the Sony
KX14CP1 14in. screen hi-res
videomput. with all connectors
necessary to tune into the stars
and beyond, will cost £462.50.

Keeping ahead

Microvitec, Philips, Fidelity
and Thomson are other names
to conjure with, although you
will inevitably pay more for
Microvitec — colour monitors
only ~and Philips, whose green
sereen and amber mono mad-
els are several pounds dearer
than the cquivalent for other
micros. It is difficult 1o know
whether this reflects Philips or
Commodore pricing policies.

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

Commotion Litd,
241 Green Sireet,
Enfield EN3 78].
Tel: 01-504 1378,

Aldershot,

Hampshire GUIL3 0RD.
Tel: 0252 850031.
Kempston

1 Hunters Road,
Weldon, Corhy,
Northumptonshire
NNIT 1OX.

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

Cheetah Marketing Lid,
I Willowbreok Science
Park,

CUrickhowell Road,

St Mellons, Cardiff,
Tel: 0222 777337.

Ram Electronics {Fleet)
Ltd, Unit 16,

Redfliclds Industrial
Estate, Redfields Lane,
Church Crookham,

Micro-Electronics Lid,
Singer Way, Kempston,
Bedford ME42 TAW.
Tel: 1234 856633,
Philips Electronics,
City House,

420-430 London Roead,
Croydon,

Surrey CR9 30R.
Commodore Business
Machines U.K. Lid,

Tel: 0536 205252,

Datel Electronics,

Unit 8.

Fenton Industrial Estate.
Dewsbury Road, Fenton,
Stoke-on-Trent,

Tel: 0782 273815,

FCC Systems Lid,

The Lodge,

Moorlands Road,
Merriot,

388 High Road, Wembley.
Middlesex HA9 6L
Tel: 01-902 8892,
Miracle Technology
(LK. Ltd),

St. Peter’s Street,
Ipswich IP1 IXB.

Tel: 0473 216141,

Atari (UK. Ltd).

Tel: 0753 33344,

YOUR COMPUTER, JULY 1986

27

I ——

S



othing beats the
Commaodore 64 as a
games machine. With its
large memory, 16
colours, sophisticated sound
chip and sprite routines, it has
played host to some stunning
g;u‘m;s p[l}_‘.'l'ﬂﬂlﬁ-

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

Like all the best games, the
plotissimple. Fly over [5alien
motherships in vour Manta
fighter, blasting surface
features and defence ships.
then land and play through a
quick reaction test for bonus
points— Defender multiplied o
the nth degree, a truly
AWesome Cﬂl“r’lllt‘r gfll'l'lﬂ'
guaranteed to give you
sleepless nights.

GCommodore 64 -
the unbheatable
arcade games

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

il
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Superb software
has made the
CBMé4 the
number one
home compufter
for the last few
years. Chris
Jenkins reporfs.

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

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

More esoteric 15 the
cxceptional Deus ex Machina
from Elcctric 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 totalitarian
society. Your task is te help
that life-form develop.

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

Though it sets no new
standards for programming
excellence, the sheer
imaginative power of Deus is
averwhelming; it is a perfect
example of what can be
achieved with home compulers
in the proper hands.

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

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

Returning to the popular
theme of mindless violenee,
Rocketball from 1JK isin many
ways a tougher version of the
Commaodore International
Soccer. Based on the James
Caan film Rollerball, it pits
two teams of five roller-skating
sportsmen against each other
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on 2 cireular 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 encmy goal
and slam the ball in,

The joystick controls speed.,
passing, punching, ducking.
leaping and shooting, and all
that is missing is the
motorbikes. Great crowd
atmosphere, choice of teams
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
Jeff Minter’s themes of
hyper-fast action, amazing
sprite-handling, whacky
characters and bizarre game
play. In Ancipiial a shaggy,
horned anthropoid must
master [0 chambers of
hallucinogenie action to defeat
the cvil Zzyaaxians. With
strange gravity effects, weird
sprites such as flying coke
signs, bananas, hamsters and
goats, it is a challenge to find
the six Key Camels and the five

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

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

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

Robot combat

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

'COMMODORE 64

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

Equally stunning is the
NMovagen Mercenary, an
adventure requiring vou to
amass credit and find hidden
objects to escape from the
planet Targ. 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 svstem of
programmer Paul Woakes.

Best of all

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

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

the dreaded baiters.

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

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

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

The good thing about the
Commodore 64 is that every
time games players think the
machine has been stretched o
its limit, something even more

stunning appears.
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HARDWARE REVIEWS

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

Auto gunshots

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

ng it some

stick

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

fype games.
Anthony
Thompson
reviews some
fop models from
Vulcan.

feature worth buying.

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

uncomfortable.

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

AL £12.95, the Krafi
joystick, new from the Vulcan
workshaps. scems over-priced
when first compared to its
bigger cousins, Its small,
dainty size and plain
appearance are somewhat
disappointing but its range of
capabilitics more than
l."UInF‘CnQEIH.‘S.

Interesting feature

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

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

Light control

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

The stickisshort. restricting
control to the fingertips. The
single fire button onthe left of
the base has a smooth and easy
action. something sadly
lacking from the larger and
more robust Gunshor range.

The Kraft jovstick is a
worthwhile buy for the pames
plaver and would be an ideal
addition for somcone with a
stubborn model who would
prefer a little more sensitivity.

VYM1302 hi-res monitor

arket research would
tend to indicate that
major motivation
behind the purchase of
many home computers has
more to do with their
game-playing potential than
any more serious application,
writes Michael Graham.
Having installed the computer
at home, though, many users
use their machines, in
conjunction with some of the
excellent applications software
available. 1o undertake a
variety of non-game tasks.

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

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

To obtain a satisfactory,
high-resalution display it is
necessary (0 add a monitor to
the list of essential peripherals
for your computer. When

The Thomson VMA102 is
one of the latest monitors 1o

reach the market and is
available with either green or
amber phosphor. The VM 1302
accepts a4 composite video
signal via a phone socket at the
rear of the set. Make sure that

The VMI302 has u display
quoted as 35SMHez. To put that
figure in perspective itis some
six times that of a typical TV
set. As may be expected from
the bandwidth and resolution
figures, the Thomson monitor
produces a crisp. easy-to-read
display.

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

which is again via a phono
socket at the rear of the unit.
The VMI302 is a well-built
unit and is worth considering
if you intend to make usce of
your computer in applications
demanding thata great deal of
text-bascd information is to be
displayed on-sereen.

At a glance

CRT 12in.
diagonal

Phosphor Greenor
amber

Yideo Bandwidth 35MHz

Resolution 1000 lines

Input Composite
video.,
negative
SYIC.
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An all-rounder from Brother.

Competitive features ai a compelitive price,

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

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

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

Prime requisite

That helps to disguise the
fact that the characters are
formed by many dots and
produces a darker fimsh.
Anyone who wianis to use a
micro for word processing
should regard NLO asa prime
requisite.

Another advantage of the

“dot matrix system is the ability
1o print complex graphics

Making a
good
impression

There are many different types of
printer available on the markettoday.
Deciding which fo buy depends on

what you intend fo use if for.

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

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

Cheapest of all

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

Buffers are extremely
usclul, especially with the
slower daisywheel models. A
buffer stores the text to be
printed. allowing you to
continue programming while
the printer continues to
operate. If you have several
pages to print and your
lerter-gquality speed is around
20eps, you would have to wait
aconsiderable time before you
could use your computer if you
did not have a buffer.
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Daisywheel printers generally
usc carbon ribbons which cost
around £4 each, while dot
matrix machines use fabric
ribbons which are slightly
cheaper and last alittle 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-quality text and
graphics characters on the
same page.
Itis worth noting that many
computer manufacturers now
produce their own-name
X printers and although many of (
on P s - them are re-badged versions of }
AL g P i il ©T gt P T : . —— SRR | other makes. they are often !
A heavy duty daisywheel from Juki, zood value and definitely J
worth considering. .
Draft NLQ  Colour Graphic
Name Price Type NLQ? Speed Speed Capability Capability
HR-5 £99.95 Thermal No 30 — - Na Yes 4
DWP 1120 £139 Daisywheel  Yes — 20 No No :
801 £129+vat DotMatrix  No 100 — Yes Yes
DMP 2000 £160 Dot Matrix Yes 100 20 No Yes
M1009 . £169 DotMatrix  No = 50 — No'- 1. ..¥es
Citizen £173, JotMatrix  Yes 120 23 S8 - X
KagaKP810  £199 DotMatrix  Yes I s No Yes
1101 £199+vat  Daisywheel Yes — 20 No No
LX-80 £225 DotMatrix  Yes 100 16 No Yes
StarNL-10  £229 DotMatrix ~ Yes 120 30 No Yes i
k
MT80+ £229 Dot Matrix No 100 — No Yes d
Juki 5520 £399+vat Dot Matrix Yes. 180 20 Yes Yes '
HR-15 £399+vat Daisywheel  Yes  — 20 No No \
Juki6100 £399+vat  Daisywheel  Yes - 20 No No
32 £595+vat DotMatrix  Yes 150 60 No Yes '
Juki 6300 £899 +vat  Daisywheel  Yes — 40 No No 2
Twinwriter  £1,295 DM+DW  Yes 140 30 No Yes
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Six screws hold the rear caver of the PCWS256 in position.

The main PCE of the computer; note the eight vacant sackets
along the lower edge of the board.

Increasing the memory of the
PCWB8256 to 512K is a straightforward
DIY job, as Gary Evans reveals.

Fattening
the Joyce

o judge by the
advertising copy which
accompanies
promotions for the two
models comprising the
Amstrad PCW range, the
memory of the POWS512 is
massive, while that of the 8256
is huge. It is the 256K
difference in the size of the
memory of the computers
which earns each the
appropriate adjective. Thereis
a well-known phrase, though,
which goes something along
the lines of it is not the size
which is important, it 15 how
you use it — in the case of the
PCWS8512 the extramemory is
put to very good use indeed.

The 256K memory of the
8256 computer, according to
whether the machine is
operating under Locoscript or
LPRMM. is mapped topravigde
the various areas of working
memory necessary (o 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 Locoseript and
CPM but in ¢ither case has a
maximum size of 112K. The
extra memory of the PCW8512
is mapped to that RAM disc,

*Tncreasing I8 Size, whei
running under CP/M, to 368K

more than the total capacity

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

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

depending on the particular
application program in use.
Some software, to function
correctly, requires more than
the 112K RAM disc of the
PCWS256. Using such
software on the unexpanded
machine inevitably mcans
s0ome 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

loaded 0 RAM disc. Withra ==

data disc in drive a, the WP
and spcll check can be used
without the need to swap discs.

The second type of
applications software to
benefit from the inereased
RAM disc will be packages
which require a large amount
of data storage capacity.
Spreadsheets. for example,
will be able to make good use
of the increased RAM space.
In that instance the

= applications program will

reside in drive awhile drive m
will contain any data files.
The user will have to ensure
that any data file docs 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 is because
RAM disc access is virtually
instaniancous.
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Having explained the
benefits to be gained from the
large dise drive of the
PCWS512, the good news is
that 8256 owners can upgrade
toenjoy 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 aresuliof
undertaking the modification
described.

Down to work

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

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

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

the eight vacant RAM sockets
which can be seen atthe lower
edge of the PCB. To
accomplish that it may be

_ neeessary to remove both the

keyboard and video
CONNECLors.

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

Going for a DIP

The final stage of the
conversion is to alter the
setting of the DIP switches
which can be seen at the centre
of the PCB. That is necessary
1o signal to the PCW operating
system software that the
additional memory is in place.
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 allis well yvou will be
greeted with a sign-on message
which indicatesthat the RAM
disc is 368K n size.

Undertaking the above
conversion will, at a cost of less
than £33, increase the power
of the PCWS256 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.

PCW SUPPLEMENT

Before installing RAM.
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The CPIM SHOW command with the [drive] option shows the

effect of the modification.

After the RAM is installed.
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PCW software —

beyond Locoscript

mstrad PCW computers
are supplied with a
wealth of free software.
First, and arguably
“foremost. is the Locoscript
word processing package
which carns the system its
Personal Computer Word
Processor badge. In addition.
a very respectable
implementation of Basic and
the DR Logo language are
provided, As if that were not
sufficient. Amstrad also
supplies the CP/M Plus
operating system, together
with a comprehensive
selection of utilities. The
provision of CP/M means that
the PCW owner has potential
access 10 a vast range of both
public domain and commercial
applications 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 is capable of wider
use than basic word processing,
sales of PCW-compatible
spreadshects, databases and
comms software have soared.
One of the companies to
recognise the potential of the
PCW system at an carly stage
was NewStar, the Brentwood-
based distributor established
by William Pocl. former
general manager of the
Amstrad computer division.
NewStar supplied Your
Computer with some of the
best PCW software for the

purposcs of this review.

—
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In the first of a
regular review of|
PCW soffware,
Pefer Luke
reviews
NewWord, an

alternative fo
Locoscript, and
Bridge Player for
those who wanf
a liffle
relaxation.
Why spend £70-0dd on a
word processor when the PCW
computer is supplied complete
with Locoscript? The answeris
that for many business users of

the computer Locoscript is too
limited in the facilities offered.
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There is, for example, no
provision to merge text
documents with data files, an
essential requirement for the
printing of individually-
addressed mail shots.
Locoseript lacks other features

many WP operators would
require; a word count option
and spell check program arc
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 1o usc on larger -
more than five-page -
documents. The reason is that
Locoseript can be slowed 10 a
snail’s pace when manipulating
large files. Add to that the fact
that cursor control is limited
when compared to some other
WPs and the need for a more
sophisticated WP can be
appreciated.

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

Building on WordStar

NewWord is supplied on a
single 3in. disc, both sides of
which contain a full
complement of software. Side
one of the dise contains the
NewWord COM and OVL
files. in addition (o some
installation software and
example data files, while si.dc
two contains The Word,
generic CP/M spcl.lmqthu_kc,r

The software is supplied

with a set of three manuals, a

o

ke




SOFTWARE REVIEWS

massive guide to the software
plus slim volumes containing
supplementary notes and a
guide to the use of the spell
checker. In addition, the
review software was provided
with two sheets of A4 notes
describing those aspects of
operation specific to the
Amsirad PCWS256.

Simple process

Having made a back-up
copy of the distribution disc,
the next stage is to create o
boot disc. With an unexpanded
8256, that involves mstalling
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 discfor
the CP/M EMS file and a
number of COM files which
may be copied across from side
two of the PCW operating
system disc.

Creation of a boot disc will
allow NewWord to be
cold-started, the PCW loading
the necessary software and
transferring operation to the
RAM disc. Part of the boot
process also reconfigures the
computer keyboard for
aperation 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 to do isto log on
todrive a in which a NewWord
data disc should be placed,
Tosum up NewWordin the
space available in this article
would be an impossible task.
Suffice it to say that it builds
on the power of WordStar, the
benchmark against which WPs
have been judged for years.
One of the main failings of
WordStaris that its commands
are thought by many to be
difficult to remember; in “pure’
WordStar, forexample, cursor
movement is accomplished by
holding down the cursor in
combination with a letter key.
‘While the layout of those keys
is described in the
documentation as logical, they
can be difficult to remember.

Re-configurable

To compensate, NewWord
reconfigures the keyboard so
that the cursor control keys
and many of the other
dedicated function keys
perform the appropriate
function. It will still be
necessary 1o learn some
control sequences. though, as
NewWord features many more
functions than those for which
the keyboard makes provision,

Control of the presentation
of a document when printed is
by way of dot commands
incorporated in the text. They
take the form of a dot entered
in column one followed by a
two-letter sequence and, with
some commands, an optional
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number. There is no option
but to memorise those
commands, although they can
truly be deseribed as logical;
for example, to insert a
header, the command is \HE.

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

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

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

Another advantage of using
NewWard is that the software
15 available for the IBM PC
and clones. Thus learning to
use NewWord on the PCW
machine will mean thar users
will be able to use their
knowledge of the system
should they have occasion to
upgrade toa PC. [tis available
at a compelitive price, a
fraction of the cost of many
similar puckages.

& NewStar Software Lid
200 North Service Road
Brentwood

Essex CM 14 485G

0277 20573

> Amstrad PCW8256/8512 @ CP Softwara @ Peter Luke @ £19.95

large number of casual players who

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 Acal
system incorporating the Blackwood,
Stayman and strong two-club
conventions. Take-out doubles are also
supported. The player, who is in the
South position, has the option of
specifying the number of high card
points dealt at each deal or can opt for
a random hand.

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

matter of pressing the appropriate
numberkey—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 atthe end of
each hand the current score is displayed.
That takes into account the state of
vulnerability and any bonuses as aresult
of doubles, re-doubles or slams.

Bridge Player will appeal to those who
wish to learn to play the game and those
who want to develop their skills. The
standard of computerplay, while notup
tointernational standards, is typical of a

enjoy playing the game while making no
claim to be experts.

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

GRAPHICS
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Eite 1406 1000 Zoids 005 .50 Spafre L0 905 725
Bomb Jsok 745 580 FHock Ang Wostie  BUS 725 Spafre 40 0 1305 10.85
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Wlcher 705 550 Laser Didic 1455 1600 Tranamset (C) 7a%a 00
Tovds 785 550 Laser Gasic fo) 1RS5 1400  Shytox @55 748
Ramba TS5 850 Froase Famg IS5 3595 FACup Foolball 45 550
W 785 S50 Tinw Tisnel 095 125 Movie 885 650
Supartew| 085 725 LodOiTheflings 1505 11.00 Lod OiThe fings 1555 11.00
Fock & Wiroate EDS &S50 TheFoce 005 T.25 Wnter Gamos bgs T3S
Spingirry 9905 T25 P5I1-5 Tadng Co 005 7.25 Batie O Tho Planets 085 725
Tre Planets n0% 725 FACup Foothall TA5 55 Yie Ar Keng Fu BRS &850
vl 185 550 Dragoashull 905 600 YeArswngFully 1495 1100
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Turha Haprn A05 B850 Failight $05° T8
Wit Gamis 795 880 The Eliden 298 745 Commodore CIEM4
Maxx Headroom 895 T283 Desen Fod 255 125 Commonado T45  AE8
Gaenlrige 885 720 BSasddon Bond 005 528  Boach Hiead 195 408
Cbann B85 725 Space Dout BES G50 ‘Wintor Clympcs 455 508
Pantagmm 085 728 Empin (eSS Gunslingar B55 508
Leed Of The Flings 1585 1188 Greon Herl tEES 650 Classics) £85 A0S
Laser Basic 1495 1100 FMF Tianc 095 7.2 Classics | Bas 805
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Sam Fod's Suip Poker 8595 0,50  Amatrad I Jot Brix 695 595
Hol Shoty 995 725 Shike Fm:efiame;- 995 725 Dooy's StarBwonts 885 595
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fitn T 4B 10000, Lader Badie P T 18,85 1400 Mimi Ofce 2 1405 11.00
Bomb Jack  + G085 728 WniOMcell | . B95 1296 Nini Offcs 2 (D) 1085 12.05
vigAcdung P © BOS T B8O RN OMcaljD) 10.05., 1488 StkeFoe Hares 045 728
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Large Range Amsirad digh sfvr ovalldbie: Blank Amatrad Digks £39.95 par 10,
Cvinsigs Ordess plegse add 750 per fipe. Accoss and Visa ondars welcome, Please make
cheques payabie to"G.P.5. Sory Mail Orger Fricas anly.
CUT PRICE SOFTWARE (YC), 4 Slacksbury Hatch,
Harow, Essex, CM19 4ET.
Telephone: (0279) 24433 (24hr Ansaphone) AT

MIDLAND COMPUTER
LIBRARY

ATTENTION Computer Users

+ OVER B0OD different litles available for hire for the COMMODORE,
SPECTRUM, ELECTRON, BBC, AMSTRAD, ATARI, and MSX computers

* ARCADE, ADVENTURE, EDUCATIONAL and BUSINESS software 100.
#* HIRE PRIGES from only 75p INC. P&P,

* 20% DISCOUNT off all purchase software.

+ LIFE MEMBERSHIP £6.00

* FREE CATALOGUE.

* FREE HINTS AND TIPS,

+ FAST RETURN OF POST SERVICE (if reserves ane given).

* ALL GAMES manufactured ORIGINALS with full documentation.

* OVER 25,000 satisfied members.

* EUROPEAN membaers welcome,

+ Full computerised system keaps track of your order. We pride ourselves in
being the most professional Hire Library in the United Kingdom, with staff
of 14 who knows what the word service means. Backed by our own software
company and programmens.

. s . | | ey et S e e e | B e S |

MIDLAND COMPUTER LIBRARY I
| 28 College Street, Worcester WR1 2LS Tel: 0905611072 |
| Send now for free catalogue stating which computer |
| 28 |
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EprOSlve JoyStICklrcim Cheetah

8 Compatible with ZX Spectrum, Commodara 54, Vie 20,
Amstrod, Alari, M5X, eic.

@ Four extremely sensilive

SRR fire buttons.
s ey s
oo @ Uniquely styled hand grip.

® Auto lire swilch
& 12 months warranty,
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== DEPT YC&, CHEETAH MARKETING LTD. i
1 WILLOWDAODK SCITNCE PARY
CRCHHOWILL ROAD, ST MELLONS, CAHDIEE
TEL: CARDIFF {0222) TPT307 TELEX 487438 )
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FREE SOFTWARE*
FREE 15 MONTHS MEMBERSHIP

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

SFEGTWJM AMSTRAD COMMODORE
Lord of the Rings ... £1595  Loed of the Rings D) :*59&
Bl D) .. 1495  FRa Dy £14
R e 1085 Ly it R
Spitfiea 0 (D) 985 Spitfiee 20 10 ... Atz
Bk 1o the FUlLifg . - £9.95 hligmd ‘tlr:z () A
Bared of the fngs .. 1955 Bal;k lu Um “Futiile | £9.95
Three wesis of Parsdisg  £9.95 Bomb Jack (0} £A.95 Hasdball D) 10 995
Tau Cetl i 005 They s0id a hgin LDl . P985 Arcof Yesod . 95
i‘hE&l‘ 30id @ Milion _ £H05 Rock 'n Wredtio | £ Tima Tunnel (0) £9.95
Sahre '.lll.if Flgites Pat (00} . 995

One of these Mastertronic games is FF!EE whenyuu buy one of the above programs

rastricted to R.R.P. Please staw computer.
*Omi men and his Deodd Spec/Com Farmuta One Sim SpeciAm “Finger Keepers
“Caves of Doom Spocifen “Lagt V8 Com “hetion Biker

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

* BUSINESS " UTILITIES * EDUCATION * ARCADE *
* ADVENTURE * ARCADE ADVENTURE " SIMULATION = STRATEGY *

These are just a few hardware prices which are exciusive to our club membaers:

SpeciAm

BALY Maouse Dasignes F54 45 Opus: Discovery 1 £122.50 Comm 1900C Col. Mon. . £254.95
Birother HRS Prinles ... EB495 i Comm 1900 M Mosa Mon £122.50
Epson AXBD Prnter Comm 1541 Disk Orive &

Suskn wrisl Terminal . £169.95
Our completa price list is much bigger than this, for any enquiries that you may
have please ring 0376 45639 24 Hrs (it's much quicker than writing).
Please make chaques/postal orders payable to T. L. DAVIS COMPUTING. All
priced items include postage & packing except hardware items balow £100, also
are comect whan going 1o press, Disk prices aro differont
Post to: THE T. L. DAVIS HOME COMPUTER CLUE, Dept. YC,

286 WOODERIDGE ROAD,

IPSWICH,

SUFFOLK,

P4 2QU.
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YRADEV

» Various @ Gramiin Graphics/DISCOVERY

Gremlin Graphics, better-known for its

arcade games, is moving into the mare
sefious software market. Pyradsv is the
firsl 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 arrivesin
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 firstthing the manual advises the
user to do is to copy the programs and
make a working disc, keeping the original
as a master disc; in the event of
problems, it can be accomplished using
Pyradev.

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

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

The first of the five programs is the
Screen Editor, which allows the user to
create orinput 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
lypes of file which can be written using

IEASER 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 itinto a binary file.

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

OVERALL
o0

impressive by any standards. Additional
RAM packs may be added and used to
increase the Assembler performance
further.

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

The last of the programs is the File
Utility, & 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.
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The programs are well-documented
with numerous help pages for the user
to access when necessary, although itis
advisable to read the manual carefully at
first to leamn 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.

P Amsirad CPC 464/664/6128 @ Ocean @ Wility @ lan Duerden @ £14.95

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

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

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

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

The program, although mainly for

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

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

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

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

300,000 pages of information on the huge
Prestel database

for just 20p a day

———————————

l To: Micronet 800, 8 Herbal Hill, London EC1

| | I
.
—I
Please send me a brochure on Micronet 800 I
I
I
I
I
I
-

I Name
I Address
Micronet 800 [ TelephoneNo________
8 Herbal Hill, London EC1R 5E] I
Telephone: 01-278 3143 Age Micro
L Y786
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minimum expected ranges for each — playability.

[5/m axis

ou 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-
assemble time. You do so by going
round a series of platforms, picking up
artefacts and kicking the hell out of a
bunch of robots in the old prof's lab.
That part of the game is great fun. You

b CBMEd @ US. Gold @ Sports Simulation @ Pater [uke @ £9.95

Hot on the heels of the Ariolasoft Golf
Censtruction Set is Leader Board,
another game designed to appeal to the
armchair golfer. The game casts the
player in the role of a golfer out on the
fairway of one of four what can best be
described as aquatic courses — water
rather the rough awaits any errant shots.

Leader Board can be played by
between one and four players, each of
whom can select an ability level from
novice through amateur to professional.
Each course is 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 appropriate club —
the manual provided maximum and

> Amstrac @ Activision @ Arcade @ Lea Paddon @ £9.95

canwalk, run, leap and kick. The robots
areavariety of shapes and sizes and all
have different fighting styles. The best
way to trash the beasts is to boot them
down the nearest hole in the floor,
whereupon they will emit a sound not
unlike a recently-trodden-on cat. You
move up platforms on elevators, and can
drop through holes in the floor. That
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and aimed the on-screen cursor at the
distant hole, the stick’s fire button is held

down to start the player’s swing action;

the longer the button is held the more
power will be transferred to the ball.
Pressing the button again, having
determined the power of the shot, affects
the snap; that will decide whether the ball

goes straight ahead or is either hooked

or sliced.

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

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

section is fast furious and fun.

After collecting all the artefacts, you
move to a screen where various objects
attempt to impale themselves in you. You
must leap, duck and punch your way
through them and then it is back to the
laboratory for more of the same. With a
good sound track throughout and
impressive graphics, it is certainly an
impressive debut for the Loriciels and
Activision tie-up.

e . e — —— ———ar e
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Well, here is the computer game for
which all you fellows have been waiting.
Based on the old film of the same name,
Bigglesfollows the exploits of our brave
chums as they battle their way through
tofoil the dastardly Hun and destroy the
secret sound weapon. In reality, this was
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This game belongs to that rare breed-of
adventures which, at the outset, seem
very simple to complete but in practice
prove to be tricky. You have to form
pictures of polilicians, the Rovals, pop
stars and other famous personalities
from the jumbled pieces of jigsaw
appearing on the screen. A spinning

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

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

It involves guiding a bouncy ball
through a maze of screens filled with
everything from green monsters and
spiked gloves to wall speakers and
vacuum tubes. At various intervals along
the floor of the maze there are certain
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» CBMB4 @ Mirorsoft @ Arcade Adventure @ Lee Paddon @ £9.95

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

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

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

The Sound Weapon consists of

¥ :Spectrum @ Domark @ Arcade Adveniure @ 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 oo
long, though. as the cursor will explode
after a few minutes.

What makes the game really difficult
are the items mixed with the jigsaw. They
include diamonds, matches, pistols,

bullets. dripping taps, flags and several

other mystery items. You cannot finish
the picture with those items on the
screen, so to get rid of them vou can
either push them through holes which
appear from time to time in the playing
areaar, better still, combing two to make
a pair — e.q., pistols and bullets — and
win bonus points.

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

> Spectrum @ Mirrarsaft @ Arcade Adventure @ lan Nicol @ £7.95
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zipping around the Somme in ahelicopter
—l kid you not — picking up your chums,
finding objects and clues, and generally
giving the old Hun a difficult time.
Certainly not the most original of
games but the combination of pleasant
graphics and a great rendition of the film
sound track makes the reappearanceof
some old favourite themes easier to

accept.

=

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

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

places which, should you roll or bounce
on them, will lead to your doom. Only
trial and error will identify the safe areas,
50 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. Acounteronthe
screen records your progress. If you lose
alife, atime penalty isimposed, reducing
the chance of completing the game.

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




[Eonmumm

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

’ assorted hazards around the maze.

E

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

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

@mn‘n GAMES

With British summers having a notorious

reputation for being bitterly cold and wet,
it seems sensible that L.S. Gold should
be releasing a simulation based on the

Winter Games.

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

Each event is scored according to

. [SJTAINLESS STEEL
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Mot saving the world again, you sigh as
you climb aboard your ground skimmer
and prepare to do battle with the nasty
robotic hordes of the evil professor. The
old prof, naturally enough, isindulging in
the time-honoured pastime of blowing-
up the world. The fuze is burming and

SOFTWARE SHORTLIST

» Amstrad & Spectrum @ Ariolasoft @ Arcade Adventure @ Leé Paddon @ £9.95
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They often involve the combination of
two objects at once. You have five lives,
various objects drain your energy, but
you can fight back, hacking things to
pieces with your axe.

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

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

The tape version is supplied on four
cassettescontaining two games on each
side. As they can take some time toload
the additionalcost of the disc version is
gasily justified.

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

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

> Spectrum @ Mikrogen @ Shoot-"em-up @ Lee Paddon @ £9.95

only you stand between it and the future
of mankind.

Youhave to get through five long and
complex screens. Youhave to shoot the
robots, helicopters and aircraft while
picking up fuel and avoiding colliding

ey il
= BIMNISIRP

The game is very colourful, with plenty
of pleasant 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.

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

with the usual deadly debris.

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

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

b Various @ Orphaus @ Arcade Adventure @ Les Paddon @ £7.95

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

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

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

[P/SI 5 TRADING COMPANY

» CEMEGS @ U.S. Gold @ Strategy @ Frank Mahoney @ £9.95

Starus

The PS5l 5 Trading Co. isinthe business
of making a fast buck by running
supplies fo the Parvian frontier. Why is
this business so lucrative? Well, the
Parvian frontier is not exactly the safest
place in the world. There are six
candidates for each post — weapons,
scanning, navigation, engineering and
repairs. A personal file is provided for

[TJHE PLANETS

each prospective crew member which
gives details of their skill and experience.
The secret at this stage is Lo pick a crew
which will work together 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
ordersto scan, lock and destroy enemy
ships, carmy-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 success is to keep your eye
on 100 things at ence and anticipate
impending disaster.

The graphics are worthy of mention.

> Spectrum @ Martech @ Strateqy @ Lee Paddon @ £9.95
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Just as you thought you had seen your

very last lunar lander game, The Planels
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 1o explore

the solar system — wot, no galaxy? — in

a bid to save the earth from imminent
destruction, not from any aggressive
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aliens but from a cocktail of acid rain,
radioactivity and other gunk.

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

CFPLANETS :
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clues from the other characters and by
using the talk command.
That, in many locations, admits you to
the tortured workings of your chosen
character’s “mind”. Fans of the series
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 to save
the world.

What that all boils down to is landing
on the various planets, walking round
until you find the capsule, zapping afew
nasties. Landing on the planetis donein
the time-honoured fashion. Your
spacecraft falls free until you use the
retros to 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 dockingis
not to be recommended.

When landed on the planet, you get a
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 histeeth.




C LAssIC INVADERS

BUDGET SOFTWARE REVIEWS

» Amstrad @ Bubble Bus @ Shoot-'em-up @ lan Nicol @ £2.99

Platform games may come and go.
Trends such as bouncing or rolling return
to haunt us every so often but invader
games will be here forever.

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

ﬂfucnom:'n

» Specirum @ Firabird @ Dodge about @ Lee Paddon @ £1.99

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

OVERALL® @ ®

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

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

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

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

[HAMUS

* CBMe4d @ Amencana @ Arcade Adveniure @ Peter Luke @ £2.99

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

The object of the game is to guide your

OVERALL® @ @ @

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

@wm’, SET, SPIKE!
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> CEMG4 @ Entertainment USA @ Simulation @ Peter Luke @ £1.99

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

OVERALL ® ® ® ®

virtually unbeatable even at the lowest of
the three skill levels, or againsta human
opponent. The winneris the firstto 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.

@mm OF ROCKM

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

AN

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

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

OVERALL® @ @ @ @

involves guiding Rockman through a
series of 10 caves. On the way he must
pick up diamonds and other point-
sconng items. The difficulty is that in
hewing his way through the caverns, he
logsens 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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o you realise that you could already

be a lawbreaker? Under the terms

of the Data Protection Act, which

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

The Aet 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 1s a data user and thus lizble
to the rules, regulations and penalties.
Failure to register yoursell as a data user
can lead 1o fines of up 1o £2.000 on sum-
mary conviction before a magistrates’
court or unlimited fines on conviction in
a trial before judge and jury in a Crown
court.

It 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 ULK. into'line with data
protection  legislation in  the. gest of
Europe. e A

The Act was introduced to Pachament

in 1983, was held up when the Général

Election writ was issucd that summer, and

THE DATA PROTECTION REGISTRAR
~ "

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

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

Personal dara is defined by the Act as

“information which relates to a living indi-
vidual who can be identificd from the
information - or from that and other
“information in possession of the data user
— including any expression of opinion
dbout the individual but not any indica-
tions of the intentions of the data user in
respect of that individual.” That covers
data containing information such as
addresses and telephone numbers, as well
as data containing names.

A data user is someone who holds data
— controls its contents and use, That does

Do you need
to 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-
nitcly a data user. unless they only play
games and ncver gencrate their own
information: the real question is 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 mnslitu[gp_ejmn#l*dam
relating 1o those authors who are still
alive. Even if the names of the authors
were removed from the computer. the
data would continue 1o be personal data
s0 long as the data wser, sirom other
information in his possession. could iden-
tify the author o whom a particular book
title and sales figures related.™

The list may form part of @bookseller’s
stock list. The fact that tl\'&[ormmiou

Ty

THE DATA PROTECTION REGISTRAR

relates 1o the authors may be immaterial
1o the purpose for which the lisUis 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 to the authors and is not
holding personal data.

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

As il relates to people who use their

3
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micros for lists of names and addresses,
whether it be the parish council or the
local computer club. the Data Protection
Act allows exemptions but they are exact-
ing_ If you are exempt, you have 1o be
very carcful about who sees the exempt
data. Listen to this question and answer
exchange from the Data Protection Regis-
trar’s recent brochure:

Quesiion: What disclosures of personal
data may be made by a data user who
relies on the exemption for data held by
anincorporated members” clubor for data
held only for distribution purposes?

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

THE DATA PROTECTION REGISTRAR

persenal 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 question is made.

[t would, thercfore, be sensible for data
users to ideéntify the circumstances in
which theymay wish to make disclosures
and toconsider whether those disclosures

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

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

In some cases companies are de-com-
puterising at least some of their inform-
ation systems, transferring more sensitive
data to a manual system which is then run
i parallel 10 a computer system.

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

tents of a paper record system, nor even <

to disclose the fact that one cxists.

PEED BR NI
--\\ 1
i

- _ =

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

Such manouvres by even large institu-
tions are within the terms of the Act,
though certainly not within the spirit. If
larger public companies are prepared to
g0 to those lengths to protect their more

THE DATA PROTECTION REGISTRAR
~_ P

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

As you can see, the business of finding
whether or not you arc exempt from the
Data Protection Act is complex and the
Data Protection Registrar advises anyone
who is in doubt to part with £22 and regis-
ter. or 1o at least write for more inform-
ation at the Office of the Data Protection
Registrar.  Springfield  House, Water

1.;mc.,Wi_iriisltm. Cheshire SK9 5AX.
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soma I'e SI.I p po I‘t cheques or postal orders (payable to COLLEEN LTD)
; - to: COLLEEN LTD., Colieen House, 18 Bishop Street,
_ If your problem be business, music or Penygraig, Tonypandy, Mid Glam CF40 1PQ
r;;\basm pfogl’amming. this service is a | enclose cheque/pastal order for £ .......coevnee.

COLLEEN

the complete computer service

Training Full training facilities

Business A range of Business Software for most
micros

Music See our latest releases —

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

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

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

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

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

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

OTHER PACKAGES

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

‘must. Available upto 9.00 p-m., 7 days SEomalUne e S s
a Week, over the electronlc ma” 8 Er (1] Dy et S L O e

services, providing a rapid answer to | e
y%ur problem. i o el SRR v

P G e i i B vt
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Rollup, roll upforall the fun of
the fair. Step this way; visit
Andrew-Jenny, half-man,
half-woman and have a
two-sided conversation; see
the clowns; marvel at the wild
beasts; hold your breath at the
sight of our high wire acts; so
step this way for the show of a
lifetime.

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

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

[AlLTER EGO

-

b CBMB4/128/Atari XL/XE/ST @ Infocam {impart) @ Text Adventure @ . Garreit @ £33

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

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

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

- example of its work.

» CBM64 Disc DR l Acfrwsron @ anu.-r& .’- R Ganﬁtt l £24.95

Move Screen Up
File Menu
Lite Experiences

Move Screen Down

ADOLESCENCE

The greatest adventure is life  would have happmed if the GRAPHICS
and, as we all know, itcan be situation had been handled ePoe
the most challenging another way? In a real-life SOUND
adventure of all.” How many situation it is sometimes None
times have we made a difficult to make or feel you PLAYABILITY
decision and then, on have made the proper choice o000 e
reflection, wondered what but in the world of the VALUE FOR MONEY
[ N N N N
OVERALL
INFANCY [ N B N N

computer anything is
possible. We can make
outlandish decisions, be
cunning, be brave or foolish.
We can change our basic
personalities in many ways,
safeinthe knowledge that no
harm is being done to
ourselves or anybody else.
The latest Activision release
allows you to replay your life
over and over again, each
time with a different
personality development and
with new chances to react and

Apple Macintosh

Status Screen

Life Choices

Current Age

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

h.vul.‘l!' i ti’

T P

answering various questions,
make up your own.

Beginning at any one of
sevenstages, from birth to old
age, you are presented with
different situations to which
you must react in any way you
feel. The computer, actinglike
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 lite.

| found the game very
entertaining and after going
through the early stages of my
development | soon became
htghly-mvolved in trying to

‘before establishing a
prcper relationship with my
intended, which resulted in
being left at the altar.

Overall the game is very
clever and should appeal to
most people. Not an
adventure in the true sense of
the word but still highly
enjoyable and it should keep
you involved for a long time.

- -
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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
successful. The plot is the
usual find-the-evil-wizard-
and-in-doing-so-restora-
order type of adventure,
including all your old-time
favourites, such as Orcs,

[T HE PRICE OF MAGIK

Tosay | amone 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 cassetie-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 |ocations. It
seemed that Pete Austin and
his brothers were trying to put
as much into the cassetie 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
Moonforhis personal use. To
win you will need to find and
learn how to use 18 spells,
plus keeping your hit level at
a reasonable figure.

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

ﬂmw ON THE MAGICK

Axil the Able, more commonly
known as Axil the Absolute
Average, surveved his
surroundings with a deep
sense of misgiving. Only afew
fleeting seconds ago he had
been engaged in his favourite
pastime of wizard-baiting.
Justas he was about tofinish
the story, who should appear
but that old buffoon Therion,
aftera 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,
muttered something under his
breath, and Axil was
transported several hundred
leagues across Graumerphy
into the stinking, dismal
dungeons which stagnated
below Collodon’s Pile.

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

P> Spectrum 48K @ Gargoyle @ Adventure @ R. Garrett @ £9.95

on closer scrutiny, revealed
that it was a spell book. So,
armed with the book and little
else but an indefatigable
spirit, Axil set about finding his
way out. That is where you
come in. The latest Gargoyle
game will have you enthralled
fromthe 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 hero
who shrugs his shoulders
when unabie to do anything,
throws his arms in the air
when casting spells, and even
waves his fist at you when in
the process of dying. | felt like
explaining to him, in certain
circumstances, that | did not

P Spectrum 48K @ Ariofasoft @ Graphic Adventure @ R. 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 betweenthe two
main characters, who are
brothers called Lobo and
Scarn, a kind of a Laurel and
Hardy double act, Using the
swap command — | wonder

» Most popular makes @ Level 8 @ Adventure @ R. Garrett @ £9.95

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

GRAPHICS
0@

-~ SOUND
PLAYABILITY
wuug F:R;GHEY
o000
OVERALL .
oo 0

mean to make that fatal move.

As in any DED/RPG,
stamina, luckand skill play an
important part. Running into
monsters and doing battle
can have fatal results if your
stamina is not what it should
be, but searching round the
dungeon and finding bread
helps build this essential part.
Heavy on the Magick will
appeal to all garmesters,
young and old.
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where | have seen that
previously? —youinterchange
between the two.

The graphics are well-

detailed and | liked particularly
the shading effectused on the
mountains. My only criticism
about an otherwise excellent
game was the slow response
times — it took up to four
seconds, which is annoying
when one wants to press on.

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

Other strange things also
seem to 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
is doing. To release games
with more than 200 pictures
and 1,000-word parsers is
satisfactory but adventurers
dao not want to see poar,

' unatmospheric text coupled

with mediocre graphics.

SPECTRUN|
48/12BK |
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picture is worth a

thousand bytes. That

phrase. a technological

update of the old cliche.
aptly sums-up the function of
a video digitiser. A digitiser
must accept as input a video
signal. which is analogue in
nature, and convert it into a
stream of digital data which
must then be stored in an arca
of computer memory, What
follows is an explanation of
how a video digitiser performs
that conversion.

To understand the operation
of a digitiser. il is necessary to
appreciate the way in which an
image is formed on the screen
of a television set. At the heart
of the cathode ray tube which
produces the visual image of a
TV set or computer monitor is
an electron gun. It emits a
stream of elecirons  which
| strike the rear surface of the
CRT screen. That is coated
with a phospor which converts
the energy of the electron
beam into light, Ithis that we
see when we look at the front
surface of the tube. If it were
the end of the story. the only
image a TV would be capable
of producing would be a bright
spot at the centre of the display
tube

The first stepto producing a

Computer
images - worth

a thousand hytes

picture from the single beam
of electrons 1s to arrange that

the beam scans the entire
surface of the CRT. To
accomplish that, a pair of

ciccirum:lgnc[_\ are  mounted
on the neck of the tube. Basic
physics can show that if those
magnets afe fed with. appro-
priate’ electric’ currents, “the
beam can be made to move 10
any point on the front surface

.of the tuba** g

In practice. the beam: as

moved i sudh a way that ot
forms a series Of lines across
the tube. The |'r;'!'lrcrn is such
that'the beam first moves from
the top left of the tube in a

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

explains.
straight line to the top right in
a UK. standard TV which

takes some 64uS.  Having
reached the right-hand edge of
the screen. the beam then flies
back to the left-hand side. In
plain English. that means that
the beam is moved back rapadly
to its starting position.

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

Shades of grey

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

The electrical signal which

controls the intensity of the
display will, in general, be
derived from a TV camera. A
camera can, simply, be thought
of as a TV set which happens
to operate back to front, The
camera contains the same
scanning beam as a TV set,
although this time light striking
the camera face causes a photo-
sensitive layer on the face of
the camera tubc to undergo a
physical change. That change
has the effect of altenng the
clectron beam  current, any
changes being converted into
voltage variations by the 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 are
scanning. it is obvious that
there must be some way of
synchronising the actions of the
two. To achieve that, sync
pulses are added to the video
signal at the camera. One set
of svnc pulses — line sync =
indicates that the camera is
aboul o start scanning a line
while a sccond set — frame syne

indicates that the camera hag
finished a series of line scans
and is about to return 1o the
top left of the screen to begin
another sweep.

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




of less than 1/50th of a sccond.
the eye will be unable to
distinguish ~ between  the
images; that is why animated
artoons appear to produce
continuous movement from a
serics of still pictures,

Thus to produce the illusion
of movement from a TV,
scanning must take place 50
times per second. Given that
figure and the fact that to
achieve the required level of
definition, 3124 lines —625/2 -
are required in each frame
scan, it can be shown that the
bandwidth of a video sipnal —
a measure of the amount of
data within a signal — is in the
region of SMHz. That figure is
more likely than the clock
speed of many micros, leading
to the obvious conclusion that
a typical computer will be
unable to process a video signal
directly. Enter .the video
digitiser.

Some sacrifices

TV companies use
equipment which can digitise a
picture with no degradation in
image quality. Those digital
frame  stores  cost  many
thousands of pounds. Digi-
tisers designed for use with
home computers must make
considerablesacrifices in terms
of the resolution of the stored
image. The size of each
individual picture element
pixel=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 to the many hundreds
present in a broadeast-quality
frame store.

How, then does a digitiser
designed for operation with a
home computer perform the
conversion of the analogue
video signal into a patiern of
bytes which can be stored in
the limited memory of a typical
computer. The seeret liesin the
fact that a digitiser docs not
convert frames in real time - it
will take secveral seconds to
read a frame into the computer
memory. For that reason it is
usual to convert only static
video frames; atiempting 1o
digitisc a moving scene will
lead to considerable distortion
of the digitised image.

COMPUTER GRAPHICS

A digitiser  operates by
sampling the video signal level
at a particular point on cach
successive line of the image. As
cach such point will be
separated by a period of 64uS,
there is sufficient time for a
lonw-cost analogue-to-digital
converler o ‘h'i[r'ﬂ]!]L' “the
analogue signal and convert it
o a digital value. Initally, the
diginser will sample the signal
at the leftmost point on each
linc. On the next frame the
sample pomnt  is  advanced
shightly along the line. The
digitiser thus takes a senes of
vertical  slices  through the
image, building the digitised
picture over a perod of several
seconds.

The hardware necessary 1o
achieve that consists of the
A/D IC which forms the heart
of the cireuit. plus additional
control  electronics  which
govern the point at which the
converter samples the signal.
That usually takes the form of
a vanable delay circuit, cither
analogue or digital, which is
triggered by the line sync pulse,
the period of delay being
increased on detection of the
frame syne pulse.

Essential software

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

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

on the image file. For example,
false colours may be assigned
to the discrete levels of grey
stored in the sysiem o enhance
an image. Some systems will
allow the computer 10 zoom-in
on the picture and to rotate and
streteh the digital picture.

In a f(uture issue of Your

Compuier we will look at some
of the digitisers available for
home micros and  cvaluate
somc of the graphics
applications packages which
dllow images captured in
chgital form 1o be mampulated
o produce high-quality
graphics displays.

The image-sensing . equip-
menl, at the heart of the
majority of TV, cameras is
still cssentially & CRT tube
in reverse, as described in
the main feature. In the
next few vears. though. the
vacuum camcera tube will
have been replaced by CCD
image sensors. A Charge
Coupled Device sensor is an
integrated  circuit  which
offers a number of advan-
tages over the traditional
camera tube. The major be-
nefits 1o be gained by using
a CCD include very low
power consumption and
rugged construction.

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

Al the end ol 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 1s then collated
and output by a further shift

register, Note that unlike
the majority of 1Cs uscd in
a computer, the CCD is an
analogue device and a video
digitiser is still required if
the imapge produced by a
‘CCD is to be used by a
compuier

Until  recently, CCDs
were able to produce only
very low-resolution images
hk'i."ell.lbi.' manulaciurers
were unable to fabricate
devices with a dense enough
matrix of cells - resolution
15 directly proportional to
the number of cells on the
imaging surface of a CCD.
There were also difficultics
in reading-out the charge
packets at a fast cnough rate
o climinate picture lag.
Those problems have now
been overcome and the
latest generation of home
video CAMEras have
adopted CCD technology.

For the home computer
user, the advent of low-cost
CCD  devices means  that
high-resolution camera and
digitiser units should soon
be available at low cost. If
high resolution is not an
cssential  requirement, a
CCD-based  system, the
EVI, designed for use with
the BBC micro, is available
from Commuotion.
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= H 53 FENNEL STREET

\.‘1 > ) =4 MANCHESTER M4 3DU
@“) TEL: 061 834 2808

COMMODORE COMMODORE

RRP OURPRICE RRP OURPRICE
Music Systems Commodore 64 £199.95 £185.00
(includes Commodore 64) £329.99 £309.99 Commodore 128 £269.95 £250.00
Currah Speech £21.95 £19.95 Commodore 128D £499.00 £470.00
1570 Disc Drive . £199.99 £179.99 Commodore 128 D & Monitor £631.00 £545.00
Music Expansion £150.00 £140.00
SOFTWARE ON DISC 1541 Disc Drive £159.95 £149.95
1571 Disc Drive £299.95 £279.95
Textpro-Wordprocessor— £12.95 Modem £79.95 £69.95
Datapro—Database— £12.95 Mouse £69.95 £59.95
Zorkl| E11.95 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 SS Boxol10 £12.95 £10.95
Gemini - Home Accounts £24.95 DS Boxof10 £16.95 £12.95
Database £24.95
o S lieey S GENERAL o
VAT File £24.95
Final Account £64.95

Superbase—128 £99,95 OURPRICE
3 : tick ! £7.95
Superscript £79.95 Cheetah 125 Joystic

Pro 5000 Joystick i £16.50
i : : ; Comdrum Tape or Disc 3 £26.95

If the title you want is nol listed all you have to do is send your cheque

or P.O. for the retail price less our 10% Discount and state whether Sound Sampler—Commodore z £44.95

disc or cassefte. Data Recorders for all

o 8 Commodores £33.95

ALL DISC AND CASSETTE TITLES Post and Packing, FREE. ALL Computers ADD £6 for value UNDER £250
1 0";‘3 OFF. All payments cheque or P.O. to: MICRO MAIL.
JUST TELL US WHAT YOU WANT! SHOWROOM NOW OPEN

GAMES
PROGRAMMERS

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

Please write stating experience and give
samples of previous work.

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

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

writing any program —

using iteration and

using recursion’— and
there are programmers who
believe that only one of the
ways is correct. That belief
often is held so strongly that
the argument often vergeson
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
most Basics do not allow
recursion and an unfamiliar
ideais always difficult. Onthe
other hand, Logo is so keen
on recursion some versions of
Logo do not allow you to use
any form of iteration apart
from the REPEAT statement.

Fortunately Dr Logo is not
sosingle-minded and it allows
the programmer to choose
whichever method suits the
problem inhand. Inthis article
we look at the uses, rather
than the dogma, of both
iteration and recursion, forthe
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. Forexample, when
aTVcamera ispointedat the
monitor to which it is
connected we have an
example of a physical
fecursion in that the picture
displayed must include itself.
The result is, of course, an
echo of images rather like that
seen intwo mirors set facing
each other.

Because recursion is of
practical value it is important
that programmers learn to be
neither frightened nor
seduced by it. For thatreason
the newer teaching languages
such as Logo include
recursion in the hope that
early familiarity will make itas
naturalto the programmers of
the future as iteration.

Putting the Turtle
through the loop

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

The fundamental concept
of iteration is the loop or
perhaps, more accurately, the
infinita loop. Consider the
problem of printing the word
HELLO on the screen
repeatedly. Most
programmerswould solve the
prablem 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_heilo1
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 position in the
list of instructions marked by
the label statement referred to
bythe go instead of using line
numbers. The same problem
canbe solved using recursion
by defining a procedure which
prints HELLO and then calls
itself to print another HELLO
and 50 on, as in listing three.

Similarities

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

Mike James looks at

fwo ways fo consfruct

a Logo program. The

choice befween fhg- .

ftwo 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 ngmber of
times a recursion can repeat.
That is due to the real - =
différence between iteration
and recursion. When
executing an ita;@_ti\re loop
you are camying-out the same

Listing 1.

1@ PRINT "“HELLO"™
2@ GOTO 19
Listing 2.

ta print_hellol
label "locop
pr “HELLO

g2 "loop

and

Listing 3.

to print_hello?2
pr "HELLO
print_hello?2
end

section of program over and
over again but each time
through a recursion you are
carrying-out a new copy of
that section of the program.
The new copy idea will be
explored in more detail later.
Infinite recursion is no more
useful than the infinite loop
and soitis 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 aloop counter which
is decremented-each time
throughthe loop untilitis zero
=i.e..,theloop ends whennis
zéro. That can, of course, be
done.more simply using

.REPEAT :ni [pr “HELLO] but
“this is nothing more: than a

shorthand form and it hides
whatis reallyhappening in the
loop.Thae eguivalent 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
variable “n which is updated
by make “n :n — 1 just before
eachrepetition; italso has an
if statement which controls
when the repetition should
and.

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 “doitallagain”
by transferring control to a
completely new copy of the
procedure nonloop :n. The
difference can be seen more
clearly if you try to follow the
path through each program
with your finger.

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

Notice that at the point 3 ;
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when the repetition ends —
when :n=0 - the latest copy
of nonloop ends and passes
back control to the copy

. beforeitand so on all the way
back to the first copy. You can
think of this as unwinding the
recursion.

Procedure

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

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

One of the conditions which
has to be satisfied for
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 print 0,1,2 . . If you try
this program, however, you

Listing 4.
to leop n
label "prnloop
pr "HELLO
make "n :n -
if (:n = @) []
end
Listing 5.

to nonlgop in
pr "HELLO
’ make "n :tn = 1
1f (:n = @) []
end

[go "prnloop]

[nonloop :nl

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

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

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

willfind that it prints “HELLO"
the correct number of times
but it then prints 0, 0, 0. . .
Thereason isthatinits present
form each new copy of the
procedure inherits the criginal
version of the variablen —a
new variable n is not created
along with each new copy of
the procedure.

Listing 7.
Do something

1if condition
and

Listing 8.

to backwards :n
make "“n :n-1
if (:n=8) []
P in
pr "HELLO

end

Listing 9.

to nowork
pr “HELLO

make "n :n-1
if {(:n=08) []
pPr :n

end

then do something

[backwards :n]

[nowork]

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

To ensure that an ordinary
variable is created anew when
aprocedureis calledithasto
benamedin a local statement.
For example:
flocal “a "b)
at the start of a procedure will
cause it to bring new copies
of the variables a and b into
existence each time the
procedure is used. Variables
like a and b are called local

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

Simple solutions

Most examples of recursion
are about solving problems
which contain a clearly
recursive element, for
example working out factorial
n as n!=n7n-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

i (n=2)
v

to nenloop :n
)

1
pr "HELLO
)

make "™n :n-1

if (:n=0) []

H (n=1}
[nonloop :in]

Copy 2

v

make

L)
E

e e mE e mE =

to nonloop :n
pr "HELLO"

"m :n-1

(n=9)

if (:n=@) []l[honloop :n]
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DR LOGO

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
inthat 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, ene 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
those values. The scanning
from the left and right and
swapping values continues
until the two scans meet. At
that point the list is divided
into two parts; everything to
the left of the meeting pointis
larger than the key and
evarything to the right is
smaller than the key. The key
isusually chosenas avaluein
the list. For example, consider
the list:

25361

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

LR

SR 36 5

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

the key, giving:

LR
213 86 5
and the listis then partitioned
into the part to the left of the
LR which is smaller, or equal
to the key and the part from
the LR to the end of the list
which is larger than the key.

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

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

into order

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

Next month: Property lists
and databases.

QuickSort

to recsort
{local "k_start "k_num "k_item)
make “"k_staprt 1
make "k_num 18
make "k_list [1]
repeat :k_num - 1
[make "k _1item random 58
make "k_1l1ist fput :k_i1tem :k_list
]
pr :k_1list

sort :k_start :k_num
pr :k_list
end

to sort L T
(local "I "4
meke "4 L
make "j :»
make "key int ({(:L =~ :r) / 2)
make "b item :tkey :k_list
label "part

label "left

make "a item :1 :k_1list

if not (:a > :b) [go "left_out] []
make i :1 + 1
go "left

label "left out
label "right
make "a item :J
if not (:b > :a)
make "J :3 = 1
go "right

label "right_out
if not (=1 > 23]

I‘lkey 'I'I‘a "b}

k_11ist
[ge "right_ocut] []

[swap :1 :]
make "i :4 + 1
make "J :J - 1
]
[1
if net (:1 > :3) [go "part] [1]
e (=L < =3) faost o =3 [
1£ (A iop) Miesspr &L s3] T7]
end

to gswap 1 :J
(local "s_list "zi1 "temp "s_len "w ")
make "s_len count :k_1list
make Ms_ list []
make "w item :1
make "“v item :jJ
make "si1 :g_len
repeat :s_len
[make "temp item :81 :Kk_1list
if (:21 = :1) [make "temp :v] [1]
if (:81i = 23) [make “temp :w] []
make "=_list fput :temp :s list
make 51 :91 - 1
]
make "k_list
end

tkh_1ist
tk_list

:g_list
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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 caleulator
pad, there is not really much
to say about it. The new
Spectrum has a built-in
caleulator function which
leaves the result of a
calculation on the screen in
such a manner that it can be
incorporated in a further
caleulation if yvou wish. All that
is available from the normal
kevboard; what the keypad
allows you to dois to type sums
such as 4%(341)-(9/3) without
having to press the SHIFT key
to get *, +, (and).

In screen-cditor mode, the
pad 15 rather more uscful. It
allows you to wander round a
screen listing, moving the
cursor in increments of whole
words, or jumping directly to
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 Sinelair keys is
user-definable. whichis a pity.
As a kevpad. there is little
reason 1o suppese itis anvthing
other than a Sinclair gimmick ;
as an 18-element input device
it might be well worth its price.
Removing the back of the pad,
by unscrewing six screws,
reveals that a no-solder
guarantee-preserving
modification is possible.
Intriguing

The circuit of the Sinclair
keypad is not astraightforward
design but its physical
construction is simple and it
should be possible to modify it
1o 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 is
transmitted to the computer
along four wires of the
connecting lead is intriguing,
especially since twao of the
wires arc +5V and Ground
respectively.

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

As a calculalor pad there is liftle to say about the 128K
Specfrum numeric pad —in screen-editor mode, however, it
is rather more useful. Dick Sargent explains.

128K Spectrum

keypad in action

involved with the keypadis an
8-bit /O belonging to the
AY-3-8912 sound chip. This
portalso handles the computer
RS232 interface. The eight
lines can be configured as
inputs or outputs but it is not
possible to set some bits as
inputs and some as outputs.
So. asusual, some crafty work
is hemng done by the keypad
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
1B keys are on 2 4-by-5 matrix
and are terminated in an
in-line socket. Removing the
matrix is easy —it just pulls out
- and different sensors can be
plugged into place. Diagram
one shows the socket positions
and alsowhich Row to connect
to which Column to cause the
computer to respond Lo the
NEW SCHSOT.

For example, any
mechanical switch, such as the
contdcts of a relay, can be
wited 1o connect an R socket
to a C sacket. Connect R4 1o
C3 and when the relay contacts
close, the computer will think
that key 9 has been pressed.
Seventeen other switches may
similarly be connected; R3 1o
€4, R3wn C3, R3to C2would
represent another three, seen
as keypresses +. 6 and 5.

In Basic the INKEY$
function will detect 18 keypad

keys. Use IF INKEYS="9"
THEN PRINT “Sensor on key
9is 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
shift-kev simulation using
relays. fails using the INKEY'$
method. To gain access Lo the
shifted keys, it is necessary to
know something of the
mechanism by which the
Editor ROM scans the keypad.

Spectrums read their
keyboards 50 times a second
usinga ROM routine called by
the Z-800 maskable interrupt.
When the normal 48K
Spectrum ROM (ROM 1) is
active, the keypad is scanned
using new routines which
reside in the 386 EH-3FFFH
area. Notice that, very
sensibly. the computer has
determined that the keypad is
connected and has set BIT4 of
FLAGS to indicate that it is
present and needs reading.
The code is:

seems reasonably well-

documented and machine-

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

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

1) Page-in ROM (.

2) Disable interrupts.

3) Save all register except 1Y
and E.

The routine may then be

called. On exit the conditions

arc:

1) Bytes SB8S, 5B8Y and
5SB8A hold a bit-map image
of keypad keypresses.

2) The Zero flag. If it is clear
{non-zero) the keypad scan
failed. Ifitisset (zero) the
keypad 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 keypad
is an interesting place to start
investigations, since it can be
inspected without having to

PUSH IX

BIT &, {IY+1)
JR Z 3879H
CALL 3A42ZH
CALL @2BFH
POF IX

RET

;look at FLAGS

;skip keypad-scan if BIT4=0
;scan keypad

jscan keyboard

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

write any machine code at all.
These three bytes, called
ROWO1, ROW23 and
ROWAS, represent a snapshot
of the keypad immediately
after ascan has taken place. If
a key is pressed, a BIT is set
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BitZX Bit2 Bitl
£ * (

Bit7 Bits BitS
7 8 Q

Bit3 BitZ2 Bitl
4 = &

Bit7 Bitéa BitS
1 2 >

Bit3 Bit2 Bitl
@

Bit@ of byte SBEBH
) key legend
Bit4 of byte SBBYH
= key legend
Bit@ of byte SBHTH
+ key legend
Bit4 of byte SBBAH
= key legend
Bit@ of byte SBBAH

key legend

-

PROGRAMMERS’ GUIDE

in the map. which looks like
that above.

The vseful thing about key
bit-maps is that they reflect
accurately whatever happens
to the kevboard - no key or

key-combination s disallowed

at this level of operation. As
proof, the program in listing
one is most instructive.

Run the program and press

keypad key “87. The display
shows. with some mental
decimal-to-hex conversion,

the map shown as listing two.

and line 10 is needed only 1o
remind you which key vou

pressed. Deleteline 10 and the
program still works. Turn the

keypad upside down and press

all keys down — the bit-map
turns into 20 “1"s, with
decimal 15,255,255 showing
on the screen. Reading the
bit-map byvpasses the “only
press two keys at once” rule
imposed by Basic and would
prove usefulif you were to use
the keypad port to read 20
sensors. [tseems that a Sinclair
Spectrum could now, in its
final flowering, genuincly run
ahome central heating system.
Tocomplete the information
on the KPSCAN ROM
routine, which machine code
practitioners will need if they
intend to call 118H, the
intermediate codes returned
by the E register are listed in

Diagram I.
IC

R3 R4 RS R2 R1

Diagram 2.
'f:;"eﬂ? Code S{I-:-Ic;#l':efd
) 6C —_
: 5B 6C
= 5C B6E
3 5D 6F
2 5E 70
1 5F 71
) 60 72
( 61 73
% 62 74
/ 63 75
- 64 76
9 65 77
8 66 78
7 67 79
+ 68 7A
6 69 78
5 6A 7C
4 6B 7D

d-way connector

diagram two. Notice that they
bear no relation to the ASCII
codes of the keys concerned.
If this month’s look at one
specialised piece of Spectrum
128 equipment seems 1o be of
little relevance to owners of
other Spectrums, do not forget
that every Spectrum has a
key-scan routine and a Key
bit-map. The normal keyscan

occurs 3 times asecond or, 1if
interrupts have been switched-
off, it can be scanned
specifically in machine code by
calling 0038H. Alternatively,
the “big keyboard” bit-map is
at 23552 to 23559 inclusive. so
PEEKing these bytes in a
program similar to that used
for the keypad will reveal
information of a similar nature.

Listing 1.
S PRINT AT 1,1

12 PRINT "“rawl

14 PRINT
16 PRINT
17 PRINT * L

1B G0 TO 5

18 LET a$=INKEY$: FRINT “key="-;a$
"3 (PEEK (23432))-248;"% *
"raw23 “:PEEK (23433);" "

“rowdS “;PEEK (23434);" "

Listing 2.
key=8

rowl

rowds @......08H

BitMap

B.ccnccsceas...0H...0000
row23 &4.....40H.....4H...0102
..... BH. . .22Ba
..... OH. . . 2R0G

2...-0H...0000
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angflu DWRTT2e ﬁ?gg SincloirSpactrumPlus______§95 *ThOPOWERFUL FUKCTIONS: aND, OR, ¥OR, DEC, HENS, DING fas SINE, COST,
Simith Comena Eastox B0 £109 Sinclair Spectrum | 28K £119 BHUAL CHARS, NUMEBLR, DFEEK, POF. FILLED, IMARRAY, INSTRENG, ITEM, LENGTH,
SN0 T MONITORS MEMORYS, MEM, MOD, SCRNS, SHIFTS, STRINGS, TIMES, USINGS.
Sharrena CEARDplin MG £155 Microwitos 143105 175 = run easstbime programe Tramforshie 1o Micitrive.
COMPBUTERS Microwiter ] 45105 e E2T9 bl
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. HEFA BASIC. L0 PAYMENT OF £14.95 [OR L1550 OVERSEAS] |5 ENCLOSED.
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Export Enquiries Welcome |
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SAGESOFT CAMSOFT
Pop. Accounts £99.99 Stock Control £49.95
Fop. ﬁiiI:counlar Payroll £48.95
ayro £149.95 Invoicing £49.95
RRP OURPRICE Pop. Accounts Database £49.95
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gg&m 28-Green £299 £284 Payroll £69.95 &SSalg £99.95
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atabase .95
RS 232 for 464/664/6128 £49.95 £44.95 Chit Chat E. Mail £69.95

RS 232 for PCW 8256/8512 £69.95 £59.95  GpnGhar o e

DMP 2000 '£159.95 £149.95 Viewdata £69.95 Scratchpad Plus £69.95
SSA1 Speech Synthesiser £29.95 £26.95 Magic Filer £69.95 Bfainstgl:'m £49.95
MP2-Modulator £29.95 £26.95 Retrieve £69.95 Touch'N' Go £24.95
JY2 - Joystick £14.50 E12.50 Accounts Smartkey £49.95

Modem— £136.85 £126.00 Super Combo £1939.95 DIGITAL RESEARCH

PCWB256 Modem & Sage Software £189.95 £172.00 HISOFT DR Draw £49.95
P b Pascal 80 £39.95 DR Graph £49.85

CF23"Discs £3.99 £37.50  Devpac80 £39.95 BasicCompiler ~ £49.95

e i e £39.95 Pascal MT + £49.95

& LIIHeES S sctmcces Keyboard Tutor £24.95 Printer Extension

FDI-2nd Disc Drive £89.95 £84.95
DDl - Disc Drive £159.95 £149.95 $;¢;$ Cash osioe gf::er :256;’351 2 E£12.95

AMSTRAD CPC6128/PCW 8256/ Microhes €33.00  mssmsi2set  £12.95
¥ 58 #
PCW 8512 SOFTWARE Bridgs Dlayer Siaasir 8 ot £42.95

Personal Assistant £94.95 Touch'n’' Go £24.95 Hitch Hikers' Guide 256K Expansion
Pocket Waordstar £99.95 Mastercalc128 £34.95 tothe galaxy E2B.95 kit for 82556 £49.95

{Ereaaa stalowissior Pyradev e, DEDUCT 10% DISCOUNT WHEN ORDERING SOFTWARE

for 6128 or 8256) Protext £26.95
Flexifile/Flexiwrite £49.95 Promerge £24.95 i TOUI:LEII:CEF? %$&szgmmh pOIESTRLRG

Supercalc 2 £49.95 Frospell £24.95 Post and Packing: FREE. ALL Computers ADD £6 for value UNDER£250
3D ClockChess £19.95 All payments cheque or P.0O. 1o: MICRO MAIL.
SHOWROOM NOW OPEN ALL PRICES INCLUSIVE OF VAT =
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High price of the
hard disc

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

I am very pleased with my
purchase and have already
started work on building the
database. 1 was shocked,
however, when I tried to buy
some 3in. discs for the
computer. My Iocal shop
would sellme the discs only in
boxes of 10, the cost being
almost £30. Even my limited
mental arithmetic skills can
determine that this means that
each disceosts £5, A friend has
a BBC micro with a 5'in. disc
drive and pays a fraction of
that price for his discs. Can you
tell me why Amstrad discs are
S0 expensive?

I E Hickling,

London SES

Editor's reply: Amstrad discs
“are L'.l'{}('ff.'\'fl'l’ lﬁ'ﬁ' or
interlinked reasons. The firstis
the law of supply and demand,

MAN LOGIC

the second being economies of
scale at the manufacturing
stage. Amstrad is the only
"’-f.i'h“"{' ('{?-’H;J‘I”{'f {?Iﬂ”!]‘ffﬂ'””'ﬂ'r
of note to have adopted the Jin,
dise format. On a global scale
that means that, when
compared (o the other formars,
Slsin. and 3om.. the marker
for 3in. discs is comparatively
small. Thar, in turn, means that
dise manufacturers are
reluctant to commit their
production lines to the
production of Amstrad format
dises. [nevitably that leads to a
shortage of discs and, enter the
law of supply and demond, to
the premium price charged for
them.

For the record, our
information s that Amsirad
buiys dises ar £1.25 each and
sells them to the wholesale trade
at£2.25. Mark-upsar thar stage
by the retail outlets takes the
prrice 1o the £5 mark vou quate
i vour lerer.

Mail order
misery

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

saying that I was not satisficd
and would like my money
returned.

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

J Pieroux,
Wiltshire.

The end of
the Einstein?

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

Some of you may have seen
advertising for an Einstein
show due to take place at the
end of April. Thisshow had to
be cancelled'due to the lagk of
interest shown by the
commercial side of the
computer industry. In fact anly
three companies bothered to
reply to the invitations o take
part. Does this mean that the
computer industry in general
and the manufacturer in
particular has decided to try to
killoff the Einstein? We 1m|u,
not. Tatung (UUK) have over
G000 registered users and there
are two to three times more
who have not registered, all
these people require suppont
of some kind.

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

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

K. Srokes,

Secrerary, UKEUG.

Keep us
informed

I have been reading the Your
Computer magazine since

" April 1982, Before you

changed the format of the
magazine in December 1985
you usced to have a regular

* space giving the readers details

of any forthcoming’ computer
shows and exhibitions on the
second from last page. [ have
beenunable o find any similar
section since the change in
form and wonder if you will be
reintroducing it.

P. K. Antwood

Jersey.

Editor’s reply: Thank you for
yewr teicer, We understand the
need for such afeature in order
that our readers may support
such evenis and keep up with
the latest developments in the
compuier industry. For this
reason we will be printing such
an fem once again, in s usual
place, starting this monih,

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

( ISITA )
Clockz | ( no )

THISISN'T A
THIS.IT'S A
LOGIC MACHINE!

S

‘@'-'-l-

R

IT REFRESENTS THE UNIVERSE
AND OUR IWORLD

WITHIN...EACH
DAY THE SUN WiLL R-'.S'E HND

SE HS AL Lr
\__HSGNSCBV E FREDICTED!

IN OTHER
WORDS.IT'S
/ CLOCK!
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Offering high guality software at bargain basement prices is the aim of
Software Exchange — a new service for Your Computer readers.
Each tape features two programs, either games or 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!

Spectnum

CASHFLOW
STATEMENT

Machine: Spectrum 48K

ProgramType: Homeuse
Author: A. Mehmood

-
his program will-allow you'te kesp track of
all your money — just.what we all need.
Full details of your cashiflow are kept as a
series of daled fransactions, which can eas-
ity be added, defeted 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
ProgramType: Pool simulation
Author: A. Mehmood

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

difficult, because this is a Pool fable simix-

lation. Rather than a two-player game, the

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

ROADRUNNER

Machine: Spectrum 48K

ProgramType: Arcade

Author: C.D.Harden &
R. Blundell

his Is nothing to do with a certain character

being chased across the American: plams

by Wity Coyote. The object of Roadrunner

is o drive your car, the Wally ZX, for 500
miles in a time-trials race avoiding hay bales —
and every other driver mad enough o enter,

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

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

CBM 64

MISSION X2Z1

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

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

80-GOLUMN SGREEN

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

his utility will give: your Commodore 64 an
80-calumn dispiay, just like all the other
micros such as the BBC and Amstrad.
Included with the machine code rouling to
produce the display are some demonstration pro-
grams, showing how best to use it,

al the start of the programs,

AMSTRAD GPC

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

cBMG4

Press the SHIFT AND RUN/STOP keys,

INSTRUCTIONS FOR USE

Software Exchange tapes are nol supplied with any paper documentation — all Instructions refating to the use of the software are provided as text files

To lpad the software the following instructions should be followed 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

»Softwane Exchange

CBM 64

SPABE AMBUSH

Pmuram T'rpu' llmadu
Author: Michael Solomon

avigating through deepest space, you find

yourself under attack by marauding aliens.

This unusual variation on the alien-bashing

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

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 excetient 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 different character 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
Pl'ﬂgmmme Utility
Stephen White

hough written in Basic, the Screen Edilor

is a professional-looking monochrome

drawing package, allowing you fo create

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

PWS ASSEMBLER

Machine: Amsitrad CPC-464
Program Type: Programming Utility
Author: Peter Slade

tis not often you find a programming utility

of this quality at this price. The PIWS Assem-

bler allows you to assemble up to 4,999

lines of source code-at any time, though
obwiously you could link object code programs for
gven larger programs.

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

The Basic assembler is written in the high fine
numbers, and your source code, plus any comment
lines, are wiitten 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
saurce lines.

HI-RES DRAW

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

i-Res Draw is a graphics utility which will
allow you 1o create, save and load your own
SCTeens Tor use in your awn programs.
Most of the package is concerned with
the ‘on-screen drawing, which can be in either
screen mode zero or one, with the appropriate
choice of colours. In addition to the colour choice
keys, the cursor keys will either move or plot at
the graphics cursor — shown on the screen and
Agiven as XY co-ordinales —and the finished screen
may be saved to tape with the buill-in save function,
for later loadingback into the Hi-Aes Draveprogram
OF &S @ SCreen on one of Your own games.

SIII’EHBAIIIJIT

Amstrad CPC-464
I'rugram Type: Fruit Machine Sim.
Author: Kevin Weaver

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

[ =——===s—a— =S =a— — — —i—

s o it 8

Please send me the following Software Exchange tapes (print

| tape reference number clearly).

NAME

remember to add dfjp p&p per tape).

ADDRESS

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

London SW1H 9ED - please allow 28 days for delivery.
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EDUCATION

N s

he University of Cam-

bridge is the picturcsque

setting for our final

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

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

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

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

By that stage manufacturing

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

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

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

..Ml””““

of hardware and software in
the Computer Laboratory and,
to a certain extent, thraughout
the university’s many colleges.

The university's main source
of computing power is an 1BM
30510 mainframe  computer
which contains 32MB of main
storage — 32.000 times the
memory of a BBC — as well as
32.000MB of storage on fixed
disc and 10,000MB  on

streamer tape. That is linked
directly through a network to

approximately 1000 terminals
— including TBM PCs. Apple
Macintoshes and BBC micros

in cvery department of the
UnIversity, supporting at least
S.0000 users from Cambridge
and other universities through-
out the country.

Any time, any place

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

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

Using MicroVax and Xerox

e
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CAREERS

.

workstations. Needham’s de-
partment leaches some 200
students about programming
languages and other subjects
related  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-alone com-
puters which do not rely on the
computing power of the main-
frame. Stibbs believes that as
those computers become more
powerful and less expensive, so
other departments will use the
mainframe less and less for
computing but more and more
as a source for storing and
retrieving information through
the university and metropoli-
tan data nerworks.

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

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

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

Electronic messaging

An increasing number of
undergraduates and teachers
now use the computers for pre-
paring 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 year round.

Messaging is also popular,

with students and  teachers
using the terminals to send
notes or articles to cach other
confidentially and instantane-
ously.

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

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

BBC still popular

The BBC micro is also still
popular, since it offers 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. Anyone
who requires more processing
power than a BBC or Macin-
tosh might choose an IBM or
one of its many compatibles.
Other machines are bought
rarely, since academic software
is so specific — far more so than
business software — it is avail-
able only for a few computers.

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

S0 great has the develop-
ment been that it led to the
Cambridge Phenomenon, the
development of more than 300
computer-related  companies,
including Sinclair Rescarch,
Acorn  Computers.  Apple.,
DEC and, more recently.
IBM. each working in close
collaboration with the univer-
sity. = Jason Ball.

Gould you be a
Mr Fix-it?

here are few
guarantees in the
business of job-hunting,
even when vou look in
the fast-moving clectronics
business. Yert if there is onc
area where you are reasonably
certain to find some work. itis
in the business micro sector.

One of the hottest trends in
the business micro industry is
the proliferation of cheaply-
made IBM PC clones or
imitators. The elone machines
are wsually almost identical 10
the PC inside and outside, can
run almost all PC soltware., and
cost as little as one-third the
recommeended price of the
real thing.

There is onc arca. however,
where inexpensive replicas of
the PC find it difficult w
compete and that is in offering
after-sales support and service
for the machines, To secure a
low price and make a
reasonable amount of money.
distributors of clone machines
cannot  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 toprovide support and
service for the increasing
numbers of inexpensive PC-
compatible machines and those
businesses will need qualified
people 10 work for them,

What vou will nced 15 a
working familiarity with the
machines which are the most
popular puchases by business.
At the moment. the biggest
suecess storics are the IBM PC
design and its hundreds of
imitators  and the  Amstrad
PCW range. a big hit among
small  businesses Although
Amstrad provides service and
support, it s only for the
guarantee period and  many

busimesses may well want more
back-up than that.

The support and service of
suceessiul PC clone
manufacturer Walters
International. will offer a two-
year contract either to 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 costs about
onc third of what you might
pay for IBM. the extra 12
percent will be very attractive.

Getting to business

With thar Kind of incentive,
it is certain that  many
businesses will siceept. support
and  scrvice. contracts, 10 s
equally certian that gualificd
and. reliable  staff will be
needed,

On the IBM front, there are
\'C\’L‘r:l! dTeis :,"I.'?Itl L'l.l[||1.i
rescarch to get inte the PC
repair bustngss:

The Intel SO88 processor
used by the PC: have a working
fumiliarity af machine
language with that processor,

The bus expansion  slot
svstem: many intermnal
prablems which arise in the PC
Cin h!.' “".ICIJd o L'XP':IIIM‘HI]
cards installed by users, You
should be familiar with the
most popular cards and what
they do.

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

In short. there is a growing
market for fechnicians who can
repair PCs and if vou can
convince some of the people
who couunt that you are
qualified. you may well be on
vour way 1o a well-paid. fulls
time job. - Geof Wheelwright.
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SWANLEY ELECTRONICS TRADE ENQUIRIES WELCOME
The Computer Export Specialists 75p PEP IN UK. Access & Visa accepted. Add 15% VAT to all orders
Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England ; Cheques made payable to:

Tel: SWANLEY (0322) 64851

RSD Connections Ltd, Dept YC7,
rakers wentcorne. LK puiews ave shawn st and inclipda post snid VAT The second gre o brachets
EOFT CRRIOMWEE WY Cirgpe a0 inclales sngunsd A stage. The ihurd arice 1% lar ewgoT PO Box 1, 'Iﬂ[sre_. Herts.

CuBtimTers dutside Easome lachuding Aisi-albe ste] sod netudes insured airmal pasr.aw
Tel: 0920 5285

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

COMMODORE COMMODORE

RRP OURPRICE RRP OURPRICE
Music Systems Commodore 64 £185.00
(includes Commodore 64) £329.99 £309.99 Commodore 128 i £250.00
Currah Speech £21.95 £19.95 Commodore 128D g £470.00
1570 Disc Drive £199.99 £179.99 Commodore 128 D & Monitor f £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 i
Datapro—Database— £12.95 Mouse £69.95 £59.95 i
Zorkl E£11.95 LightPen £29.95 £24.95 i

ificia

Zorkll £11.95 Sketch Pad £49.95 £44.95 '
Zorklll £11.95 Speech Synthesiser £24.95 £21.95
Hitch Hikers Guide £24.95 Blank Discs—Sony S5 Boxof 10 £12.95 £10.95
Gemini-Home Accounts £24.95 DS Boxol10 £16.95 £12.95

Database £24.95

= = L GENERAL el e

VAT File £24.95

Final Account £64.95 BRP OURPRICE

Superbase-128 £99.95 Cheetah 125J .
g oystick £8.95 £7.95
Stperscript £79.95 Pro 5000 Joystick £18.95 £16.50

Comdrum Tape or Disc £29.95 £26.95
Ifthe title you wantis not listed all you have to dois send your chegue
or P.O. for the retail price less our 10% Discount and state whether Sound Sampler—Commodore £49.95 £44.95
disc or cassette. Data Recorders forall
Commodores £39.95 E£33.95

ALL DISC AND CASSETTE TITLES Post and Packing: FREE. ALL Compulers ADD £8 for value UNDER£250
1 OQfo OFF. All payments cheque or P.O. 1o: MICRO MAIL.
JUST TELL US WHAT YOU WANT! SHOWROOM NOW OPEN
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CLUBS

ince enly a minority of

our readers live in

London, it is only fair

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

Finding a computer club
north of the border proved to
be almost as difficult as sighting
the mythical aquatic inhabitant

of Loch Ness. Ewen the
Association  of  Computer
Clubs, which has been
extremely helpful o this

column in the past, was unable
to provide much informauon
about the Kilied computer
fraternity. In fact, the first time
we telephoned it had its
bulletin board modem
attached to the telephone line
and we could not obtain much
information from a continuouns
beep.

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

Closed club

The first man we contacted
from this newly-discovered
fountain  of ~ Scots  club
information admitted that he
had not attended his computer
club in Carluke for more than
a vear, much less had anything
to do with running it. He sad
the club had ceased 1o exist,
together with several other
such groupings in the area.

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

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

persuaded him to talk 1o 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 & membership of more than
S0, offers a wide appeal to
students at the college, and has
Its OWN meeling room, power
and lhighting donated by the
college.

Subsidised Spectrums

The membership fee of only
£1 reflects a keen desire to see
a4 wide range of people attend-
ing the club meetings every
Thursday evening. Members
take their own machines, many
of them Spectrums, bought at
an advantageous price fromthe
nearby Timex factory in
Dundee where the machines
were made and many of the

Computer Clans -
Over the Border

There is a legend that Scoftish compufler clubs are as rare
as Scofch mist. Jason Ball investigates.

younger members also take
games. Despite the local fame
of the Spectrum and its
importance to  the local
economy, there is also a
sprinkling of Onc, Dragon,
BBC. Commodore 64 and
Atari ownership. among the
Kingsway fraternity.

Pet doorsteps

Uinlike some other elubs.
however. the Kingsway group
does not  restmct asell  to
weekly meets and swapping of
games  software. It also
conducts  demonstrations  of
new software and hardware
and has recently organised
several club outings. “They
have gone down rather well”,
savs club president Cook.

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

owned Commodore  Pet,
largely a doorstop at  the
college anyway, is called into
service occasionally. they are
largely redundant.

Lack of lasses

The general membership is
young and the club has so far
had no success in recruiting
female members. Cook adds
that older members tend to be
more fair-weather attendees
than the younger set.

He is. however. optimistic
about the future. Despite a
high turnover — few members
stay for more than a vear - and
fluctuating attendance. he says
that with a low membership
fee, full co-operation of the
college  in  providing the
facilities for meetings. and the
wider range of club activities,
the Kingsway Amateur
Camputer Cluh is not likely to
become another of Scotland’s
misty legends.

Stars before
the eyes

| would like 1o give vou details
of my new viewdata/bulletin
board called Promctheus. The
system has been primarnily set
up with astronomy as its
central theme. although many
of the systems” features prove
o be of genuine use 1o serous
amatewrs. | intend the system
tar be of real interest and
cducational value. particularly
tothe young. The database has
been construeted with sections
that appcal more readily to
junior stargazers and morc are
planned.

Prometheus is currently

open from Spm to midnight
every night and will soon be in
operation for twenty-four
hours each day.

B. .l G. Spencer

Svsop Prometficis.

01-300 7177

Atari force
in Fife

I am forming an Atari user
group in Fife. | hope that this
will encompass both the cight-
bit machincs and the ST.
There is virtually no
software back-up in my arca
far the Atari user, ¢even the
major stores who retail the
SOOXL do not support the
machines. 1f there are any

Atari users in 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 1o
Glenrothes in Fife. Two
software libraries are open 1o
members. Although they hold
anly programs for Commodore
and Amstrad machines. all
types of computer are
welcome. For details ol
meeting times and venues., call
the chairman, Alan Donaldson.
on (592 758740 after 6.30 p.m.
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THE ULTIMATE POOLS PREDICTION PROGRAM 2 _‘ i
f e

prediction aid, b comes camplete with the larges database

avadable - 23000 matches over 10 years: The database updates

automatically as resslls Eome

@ PREDICTS Mot just SCOREDRAWS, but AWAYS, HOMES
and NO SCORES

@ SUCCESSFUL SELEC guaramee that Poolswinner parforma

sigrulicantly befter than chance.

® ADAPTABLE Probabilibes are gven on avary fixure -
choose 48 many seleclions is you need for your bet. Tha Thdtec
precise predictuon fommuls can be set by the wser - you can Bowed, wth dewded
davvelop and 1ot your cwn unique mathod. T Pk e

® SIMPLEDATAENTRY Allteam names are i the program. Simply type in the ralezence
numbsera [rem the scresn. Or vse FIXGEN 10 prod: firrure s iy (s8a balow).

@ DISCMICRODRIVE COMPATIBLE Tapes supplied with conversion instructions.

& PRINTER SUPPORT Full hasd copy printous of cata if you have a printer.

AVAILABLE FOR Spectram (48K), Commodare 84, VIC 20 (+ 18K), AMSTRAD,

BBC B Awmri (48K), ZX81 {16K), Dragon, Applas I, ELECTRON

PRICE £15.00 (all inclusive)

FIEGENB Stamssieia it

= =
fixrures lor LSBSE. Simply type in the date, and ihe full fenere list is
goneratod in seconds. Fully compatible Poolrainnor.
POOLSWINNER

y with L
with FIXGEN £16.50 (all inclusive)

NOT JUST A TIPSTER
R“ PROGRAM, Coursewinner
* V3 can be wsed by exparns
@i THE PUNTERS COMPUTER PROGRAM and oocasional puriers alike.
You can develop and test your own Wrique winnmng system by adiusting the
analyais formula or use the program in simpls mods. Coursewinner VI uses
sanstical analy=e of major famars including past lorm, spoed 1atings, course ] .

Satimics, prive meney, weight going, tranar and jackey form se, ete It J J_lj
outputs mos Lkely winners. good long odds bets, forecasts, tricasts otc. Tho
database inciedos vital courne matistics for all Bricish cournos. You canupdato
the database - never goes out of date
AV AILASLE FOR Spectrum (4513, Commadors 44, BRC (W) AMETRAD, Asan (8}, ApplaTl

PRICE £15.00 (all inclusive) inchudes Fiat AND Maticaal Hant versions.,
Send Chequea’POs for renamn of post service o . .
e

@ MASSIVE DATABASE Foolswinner is a sophisiicated Pools . B l .
'

ATARI cousse

¥ commodore

=5 selec
pmﬂ_’hﬂ: ST ARE phone 24 hrs
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425 Willem Ogierplein 2 Rue Grétrystraat 31

Sl fav ikl bt o dear kit re |

B 2000 Antwerp
Tel. 03/2335906

B 1000 Brussets
Tel. 02/2186026

FOR USE WITH SPECTRUM, RBC & AMSTRAD MODELS

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

TELETEXT :
Exira information available day or night whilst television transmitlers are on air and
without any charge can now be enjoyed without the need of having a special
Teletext TV. set. All you need is to plug in your VOLEX ADAPTOR to receive 4-Tel
from Channel 4, CEEFAX or ORACLE services.

TELESOF TWARE

Telesoftware is the name for computer programs which are broadcast on Teletexl.
Thus they may be loaded OFF AIR into the appropriate micro computer instead of
heing loaded from say TAPE or DISG. Both Channel 4 and BBC are broadcasting
Telesoftware, however there are the following limitations:-

(a). Spectrum Adaptor:- All Teletext Channels but Channel 4 Telesoftware only.

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

(). Amstrad Adaptor- All Teletext Channels, Channel 4 Telesoftware programs

and BBC Telesoftware data files including the Education Newsletter. —

*Channel 4 is currently expanding its Telesoftware programs particularly ?ﬁ —

GP/M based material. EEDSH TRATLT T

Because of the special nature of Teletext these programs are frequently
updated-5o0 you will not see the same thing each time you run the program.
STORING PAGES

With the Volex Adaplor it is possible to send received pages o your printer or to
disc or cassette for storage and later recovery.

I I

| ECTRONICS I
EASY TO SET UP AND USE | : AFISA, it |
A simple procedure tunes the Volex Adaptor to your local lelelext channels. BNETTEFETITECT T
Al loading of Telesoftware is via an index page which the Adaptor will | |
automatically find and display for you. Absolutely no modification is necessary PLANE |
to TV, or Computer. | ALYHE
*User friendly-built in disc/tape and printer routines. | [
*Comprehensive User Guide included., [] £99-93 {SPECTRUM) 16 48K :‘mxg
*2nd Processor Compatible. (BBC Version). | ] o199 880 Mocei 8 T IELECTRONICS [ .
*|ncorporates Custom gate array and Crystal controlled Data Slicer (] £175:00 AMSTRAL} 464 664 Gipg *DVoHOFYOLEIIMGmaLe &
*Free Power Supply included. 1L
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PROGRAM LISTINGS

& Commodore 64 @ Stephen Elmer

S L=828:N%="" This shart wutility program
10 PRINT"{CLR}{RED}": POKES328@,7: FOKES3281 , reads the headers of

7 slow-loading cassette tapes.
28 FORI=1TO8 It can be very useful if you
3@ PRINT" {HOMEY {DOWN? {DOWN?} {DOWN3 {DOWN2 {DOW cannot remember the name of
N2 {DOWN) {DOWN} {DOWN2} {DOWN? [DOWN} {DOWN?} {RIGH ﬂ;ﬁg‘;:‘j’;g'é’r?g;‘::‘ce“ you
T3 £RIBHT? {RIGHT2 {RIBHT? {RIGHT? {RIGHT) {RIGHT Hasdor éacior dispiets e
}{RIGHT}{RIGHT} {RIGHT} {RIBHT} {RIGHTISTOP TH HamB FthA Draaak HatT
E TAPE":FORN=1T020@: NEXTN

and gives the addresses in

S@ PRINT"{HOMEX} {DOWNY {DOWNY {DOWNY {DOWNY {DOW decimal and hexidecimal
N> {DOWN> {DOWNZ {DOWNZ {DOWN> {DOWNX {DOWNY {RIGH
T}{HIBHT}{RIGHT}{RIEHT}iﬁIEHT}{RIEHT}{RIBHT
J{RIGHT} {RIGHT}{RIGHT {RIGHT>{RIGHT2

":FORN=1TDZ0@8: NEXTN
&0 NEXTI
78 PRINT"{CLR}"
80 PRINT"{DOWN} {DOWNX":;TAB(1@); "HEADER READ
ER m
20 PRINT"{DOWNY"3TAB(IS)"{BLK}BY"
188 FRINT"{DOWNZ";TAB(8) ;" {BLU>STEPHEN ELME
R 1985"
11@ PRINT" {DOWN} {DOWN} {DOWN} {PURY INSERT TAP
E TO BE READ AND “:FORI=1TO3Q@:NEXTI:OPEN 1
12@ D=PEEK({L) 1 BA=PEEK (L+1) +25&*FPEEK (L+2) 1 EA
=PEEK (L+3) +25&6*FPEEK (L+4)
13@ FORI=L+5TOL+20: N¥=N$+CHR# (PEEK(I)) s NEXT
I
148 CLDSE1
145 IFN$=""THENNZ="NO NAME FOUND"
15@ IFD=1ANDSA=2049THENAF="BASIC" :PORKESIZE0
,12: POKES3281,12: GOTOZ200
14@ POKES3280,1:POKES3281,1
170 A#="MACHINE CODE"
20@ PRINT“{CLR2TYPE OF PROGRAM: ":8%
2108 PRINT"{DOWNZ} {DOWN} {RED3FILE NAME: {BLK?
"yN$
215 GOsSUB4P@
220 PRINT"{DOWN} {DOWN} {REDXSTART ADDRESS: {B
LK} "3;5A; "{RED} HEX{BLK?} “:0%
230 SA=EA:GOSUB4BE
24@ PRINT" {DOWNZ {DOWN}{RED}EMD ADDRESS :4{B
LKY "3;EA; "{REDX HEX{BLK> "} 0%
25@ PRINT" {DOWNZ {DOWNZI {DOWN2X {DOWN2 {DOWNZ £DO
WNI LDOWNY LDOWNT {DOWNY {DOWN3 PRESES ANY K
EY TO CONTINUE. "
260 CGETA%$: IFAS$S=""THENZ&D
270 POKES3I2B0,71POKES3IZ2B1,71PRINT"{REDY " N$
="' 50TO70@
400 Q%="":Q=5A:FORI=1TO4
455 Q=R0/14:ER(I)=INT((@-INT (@) ) *1&)
460 NEXT:FORI=4TO1ISTEP-1

470 IFER(I) >PTHENG#=R++CHR+(QGR(I)+55):60T04

80

475 CB#=0$+RIGHT#(STRF(AR(I)) ,LEN(STR$(RQR(I)
2:¥=1)

488 NEXT:RETURN

Whoops!

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 work properly:
20 V=53248
30 POKEV+21.31
60 FORN=12288T012350:
READQ:POKEN, Q:NEXT
70 FORM=12352TO12474:
READW:POKEM, W:
NEXT
B0 FORZ=12416TO12478:
READE:POKEZ, E:NEXT
90 FORX=12480T0O12542:
READR.POKEX,R:NEXT
Also, the lines beneath 120,
140 and 160 should be
re=numbered 130, 150 and
170 respectively.

We called this magazine
Your Computer pracisely
because we welcome your
views, programs, hints and
even your criticisms of
machines and software in
general.

Letters can be hand-
written but if you want to
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
on cassette or disc.

We regret that
weare unbaletoreturnany
submissions sent without
stamped addressed
envelopes.
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MICRO MARKET

WDSoftware

FOR THE SINCLAIR QL:

JOSS £15 on mdy or 5% fip, £17 on 345 fp
Forget syntax errors and mistyped names in file com-
mands! Just move a cursor and press SPACE. Cursor
keys or joystick allow access to up to 8 microdrives
and all the discs your interface will handle, with up to
150 files on each. Scroll & print directories, COPY,
DELETE or PRINT any file, select TV ar Monitor mode
before LOADIng/RUNning a program. Use keyboard only
to set date or label a medium. Easy to use with Psion
or other software. Mo silly icons to leam ~ JOSS will
tell you what it's doing! Mass copying/printing utilities
and programmer’s toolkit. Specify disc size, tracks and
interface (CST, Cumana, PCML, MicroPeripherals) or
micredrive only.

RefQL7 £11 on 2 mdvs or 1 3% p, £% 00 5% fp
For use with ARCHVE 2, contains 1300 useful OL
references and a search/print program. Find programs,
articles and reviews buried in the magazines on your
shell! Cheap updates of earlier editions.

Mdv Extension Cable (87) £5.50
Add: ZX Microdrives to your QL
Joystick Adaptor £4.99

FOR THE QL, SPECTRUM (ALL),
BBC & ELECTRON:

WI» Morse Tutor £4 cass, £6 mdv or 5147, £§ 3127
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 helpiul features include phonetic
speech via Currah Micro-Speech (Spectrum), Discs un-
suitable for BEC B+,
FORTHESINCLAIR SPECTRUM (48/128K):
WaorDfinder 2 £8 on cassette
16,000 word vocabulary, 3 to 10 letters long.
WorDfinder 3

£10 on mdv or 54" disc, £12 on 312"
19,000 word vocabulary, 3 to 12 letters long. Solves
aAnagrams and missing-lefter words. Very fast machine
code. Update WorDfinder 1 for E2.
.*ipm;trum Disc Versions are Opus, TR (Beta) and
SPDA.

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

X,
A A £ &
i
@ t :
& 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 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 2 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. ‘F&’ allows you to see any entered.

When typing-in

location by entering its

Pavment: In advance, in STERLING on British bank
branches, Intemational Giro, Postal Order or ACCESS/ |
MasterCard. Add £1 outside Europe for ARMAIL, |

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

SAVE £££ SAVE £E££ SAVE ££f SAVE £££

“NEW RIBBONS FOROLD”

Why pay ££€€s for a new
fabric ribbon cassette when
we canre-ink your old one at

A THIRD OF THE PRICE?
Post cassette, stating printer

make and model and
enclosing one third of the

price of anew one (Minimum
£1), to:

ALADDINK, (Dept. YC),
4 Hurkur Crescent,

Eyvemouth, Berwickshire,
TD14 5AP

SAVE £££ SAVE £E££ SAVE ££E SAVE ££€

16a
112
129
138
14
158
1&a
17a
1=
1533
8l
2149
ey . |

228
248
50
a0
27
2e0
298
G h]
i
ST
310
28
o0
340
F50
3ed
ETa
A
ELE
408
i
420
40
<h<aid
450
£ 1=1e]
470
4z
E =
4595
437
S
516
S20
SEa
S0
S84

L]
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L adduent ure EEE ]

Hibik uwkd ik ELE)

Fen AN B dewnt robson i

B e e RS LR T LR E S E R RS L RS

E=4SIS2 1ed af peer {40152 =leZEhenl 50
repdF s AFSe=1 Lhenl 50

1=1+3 - -poket.d t=t+1: Sotoldd

11 COEgYesthenFr ANt Yerrar an daba-check
dimadd 2550 1 Foked S CHRL 8 PakeD o0 .0

i
L)
.

throudh lapea™ ierint ! TI0=2801 * rerd

SECISQH=Y M ad (2Bl et AR 2R =t gt | n BT =t B e g (S et
FOKRSI2EL . 6 I POKESZZS0. 6 Printchr d L4 "B sl i jr=] fradare]l « FeS1Ea]

Prant " Socst ion rwmbers Mo Pt B o Fop senlerncss e S3Z48-¢

Print "Menory for words left H S5 :

EFrint " SYou are "iiSoaubdS0ibE=beet " iifaE="I"then300

E=q

1fEom Lend b then230

ifmidéchd, b, 10=" "therat=leftEibd, t—10 bfupidddbl, t+1 ) : b=1:F03ub360 FotoTZd
=l SeksEn

Pokef 0 fREE1 i PoRe2S 4, 1 e ink P IEE o are M 2yadB243 prdnt L Y ixsxt]l  Soto220
PoleTS0, B pakeral 1 IPOKeTS2 1 raVaCSqEs Foker, B-fokars 1. B iPokertZ. @

Fokef , B Paker T .8 Poket 2, 0

FoMESS1, QiFoMe20Z, L322 rake? S 10 poke v BE . 2000 P ore TSR 251
FohoiEy
ifisitthenafulr=aF 1e=1E+1 Qoaubid4n

Pokef . it faE+] CJotoZ2a

fore=ltolentafd rPokestr—1 . aicimidsca® =, 10 inext irartlentas? Poker .8

B BSR6

et ] st n
i=0
i=i+lr1fid=itthendad
if pdmpEd 1 dtberrebur
gokadTe
iFaEdZES=abiheni =235 raturn
ifad2S4r=pfthanisnzSd ireburn
1Fad (253 =2t heni=253 return
ifaF 282 imaktheni=252 1return
if 2 BC25] e ¥theni=251 treturn
iF At 250 =altheni=2530retun
e b
emnd
o=
DetafF afa¥=""therd?0
irad="W"thend <
LFak=" g thenleBa
1fasclaf =l ZhherPrint iraeturn
1fas="3aI" therPrint return
ifagsclaf raithencde
<=@ 1t a¥=", "thenbésbE+" ., " 3otochd
ifad=" . "thanb¥f=b#+" . "roctocbd
ifad="="thanbhi=bf+'" = " GotosHd
if et "thenbF=bE+" = " Gobodo)
ifaf=", "thenbi=LEs" | “iJobosOo
ifass" @' Lhenbi=bhds" d " af="R0A"  Fobocan
it lenibdr+elant a ¥ 255 hercd2d

» EF=LE+ad
Franta¥.
Sotod g
a=lerntBEY 1 asRbhend S0
LF Lefran B2 S0 pev a5 o

A b¥=leftdibd, a—12  Print"ll IY;  9otod33
sferiGht b, 20 aspsciad ) pFuche FOA)
ifak=", "oraf=". Torad="—"orad=2"  "oral=" ; Tora®="F" thencsa
Sotosd

PrantiarPub lhich location ™

FPoke2Sd ., 5 fevadadqBiprint cPrir

bEé=leftiibT,: lenibEr=S0pript "0 017 S

data I&2 . @ ., 72 > 163 . 184 163, 3& 1323
daka 251 . 188 .8, 77 . 231 . 239 . 231 203
dnta 2 5 238 25, e, lE S 152 L ded @ 133 4 253 2 TR
data Z32 , 225 . 253 , 144 , 238,104,230,251,208, 2

datas 239 . 257 180 B GUATE 5 251, 490 i3 200 208

"
i

s —

g b & ™
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PROGRAM LISTINGS

780 dats 243 , 132 ; T2 ; T . 32 . 240 . 235 ., 194 , 133 . 253

VOO0 data 152 , 24 , 1Q) ; 253, F01 , 35 ., 144 . 8, 169 ., 13

BOB data 32 , 210 , 255, 160 , @ , 177 ., 251 ., 248 . & . 32

E18 data 232 . 152 . 208 ., 208 . 246.169,32.32,;210,25%

B20 data 96 . 162 . @ . 162 , 201 ., 133 . 159 , 169 . 144 , 133

B30 dakta 1%3°, 1€ . 0 . 177 . 158 , 240 . € ., 239 . IS8 ., 208

848 data 2, 230 , 152 , 200 . 294 . 2232 , 228 . 274 . 144 . 243

B850 data 230 . 158 . 208 , 2 , 239 . 152 , 160 , @ , 177 . 158

BEQ data 248 ., 95 , 201 . 2585 , 240 . AT ., 2OL . %4 , 240 , I3

E78 data 201 , 253 ., 248 , 29 , 201 . 252 , 249 , BQ , ZO1 . 251

€88 datx 244 . 21 . 201 . 254 . 240 . 17 . 234 . 234 . 234 . 234

ES0 data 234 . 32 . @, 1592 . 236 ., 15 . 206 . 2 . 230, 159

208 data FTE . 126, 192 ., T2 . 169 . 157 . 32 . 21@ . 255 , 104
| 918 dakx 201 , WS . 240 15, 201 , 2%4 , 240 , 25 ., 201 . 2%1
T 920 data 248 . 15 . 201 . 258 . 4O, 19 . 76 . 164 . 192 . 159

930 data 44 . 32 . 210 ; 25% . T8 , 064 , 192 . 169 . 858 . 32

548 data 219 . 255 . V6 . 164 . 192 . 165 . %9 , 32 , 210 . 255

S50 datas TE L 164 ; 192 , 169 . 46 . 32 ., 210 . 255 . 76 . 247

P data 192 . 96 . 166 , 2 , 248 . T . 24 . 19% ., 128 . 162

SR data @ ., 134 . 2 . 32 . 210 . 285, 96 , 189 ; 1L . 123

580 data 2 ., V& . 164 . 192.-1

1089 poKeTSD, 8 PoKeTELl, 1 POKETER, 1 1 aVatS465

1981 PoKe7TED, B:s¥anS5493

1882 tedSTEE  med)

1824 gK=peek (L) ifu=0thenm=nt+l t=t+liBoktolald

100E saf(mdmagimi+chrEdK)

1808 tet+l Sotolddd

1018 ifpeekb)aBornd 2S5% hen 2000

1820 asimd)=""igstal1d0a

2008 ret:it=m

2002 a=S1500 1 m=d

2004 K=peekiz)  ifk=Bthennem+]  amzs+]  Gobto3000

2888 awma+l1 GotoZBdd

3808 ifreekcs)COOLhenZObs

002 F=sooxem Jobo220

readd.

——

For defails of this new section
for adverlisers please call
fan Faux

HUMAN INTERFACE
@ MICRO COMPUTER SUPPORT

cm—

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 3RAR
Telephone: Bridport (0308) 23946

& Spectrum @ Alan Crowe @

Menu routines can be rather
tedious to organise, with each
item usually requiring a PRINT

statement to put it on the
screen. This short program
overcomes this problem. It

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

illustrate how the routine can
be used. Up to 10 items can
be displayed on a particular
menu; more items should be
split into sub menus.
Alterations are carried-out by
adding or deleting the two
DATA variables for eachitem.

REM
DATA

Main Mearnu ltems

1
2
3
2
B

9
10
11
12
13
19
20
21
22
23
23
30
F 33

Bo
Bl
Bz
a3
B4
85
BB
87
B3

S0
31
a2
93
a4
a5
26
a7
200
1100

1200

DATA
DATA
DATA
DATA

"Cartridge Catalog”,200
"Subflanu 1,10

"Subfenu 2",20

"Save uwwnn e . 5935
"CROWE™, PI

HENL™:

REH SubManu 1 Itemsa
DATA "Routine 17,1100
DATA "Routine 2",1200
DATA “"Routine 3" 1300
DATA "CROWE",PI
REH Subhenu 2 Items
DATA "SubMenu 1",10
DATA "LOAD ""Prog 1™"",2100
DATA "LOAD ""Prog 2""",B200
DATA “CROWE",PI
RER SubManu 3 Items
DAaTA "CROWE",PI
LET HS="HAIN FENU":
REM PRINT DOUT MENU
RESTIORE LN: LET NI=0: CLS
PRINT AT 2,16-LEN H%/2; BRIGHT 1;H%; BRIGHT O
READ I%: READ I: IF I=PI THEN GD TD B2
LET NI=NI+1

LET LN=1

PRINT AT NI+ 7%, i i des e " AT NI+4,B;1%;AT NI+4, 25;CHRS (47+NI)

G0 TD B4
IF LN<>1 THEN PRINT AT NI+S5,6;"MAIN MENU........

INUERSE O

REN CHOOSE ITER IN HENU

PAUSE O: LET HM=CODE INKEYS

IF LN<>1 RND M=13 THEN GO TO B8O

IF H<48 DR m>47+MI THEN GO TO 81

RESTORE LN

FOR N=1 TO H-47: READ HS: READ LN: MNEXT N
IF LN<BO THEN GO TO Bl

GO TO LN

CAT 1: PRINI FLASH 1;"Hit a key";
BLS 7
PAUSE O: GO TO 1

CLS : PRINI "A Basic Routine would stact hera”;'"

FLASH O: PAUSE 0: GO TO 1
PRINT "A Basic Routine would start here”;’'"Hit a key to get back to

"; INVERSE 1;"ENTER";

"Hit a key to get back to

Arinag 6128 Greon £299.00 Coloer £399.00
Amsirad B2Y £458.00
CPA 80 Printar finc. cablel £199.00
[ Dperaing Syshem BHE E96.00
Full Cumnana mnge Tinm £89.00
ALOAN 1T700FS £49.95
B3 WHD BTTY PROGRAM (TAPE) £1.50
(1 N RTTY PROGHAM (FPROM VRSN 20 60
TY decoces Wi 3 Line. msirechions £1.00
o J60cps Hi0 £299.00
5ol cenecnng & anaiogque Fiom £17.95
CRBNNICs | £12.90
£55.00
| 33.00
W AEE Wiord Prore=re £39.00
Cemana COB00S 40780 psu o BT
FULL REFAS SERVICE AANAELT
Wigde sbetian Af solfwar baoks s alais of
SAE for ol it AN avaniahe M (rekr
Ail pripes anply whie slooks b5t Gireagr e
48 Linby Road, Hucknall, Notts.
NG15 7TS
Tel: 0602 640377 m
=B All prices include VAT

COMPUTER REPAIRS

ALL MACHINES DESPATCHED
WITHIN 72 HOURS OF RECEIPT

For exampie:
Specim PIUS ... ccoeensmeiasssasia
16-48 RAM Upgrade ................

Interface 1
ZX Microdrive .........
|55 0 o ] et e e N R o
{All prices include: parts, VAT, labour, refurn postage in-
sured, and full warranty)
For a fast and reliable service send machine, brie descrip-
tion of fault and cheque or PO for relevant amount to the
experts:

CAPITAL COMPUTER SERVICES
Dept P

Unit K2, Carditi Workshops
Lewis Road, East Moors
Cardiff CF1 5EG
Tel: Cardiff (0222) 461801

Wa alsn sarvice Acom, Oragon, Gommodare, Lyne and Oric systoms,

Please sephone for 2 quabe.
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YOUR PERSONAL

CENTRONICS PRINTER

@DRAFT MATRIX
PRINT

@® NEAR LETTER
QUALITY

@SUBSCRIPT

® OPTIONAL TRACTOR
@ CONDENSE EMPHASIZE
@ 96 CHAR +48 EURO +16 MATHS

COMPUTER REPAIRS

ALL MACHINES DESPATCHED
WITHIN 72 HOURS OF RECEIPT

For example:

Spectrum Plus ...
16-45 RAM Upgrad

Interface 1-........ ... £18.00
0, WHCTOOMIVE . oceiisssivtsinsisinsinvaos Je— (%1
BBC B (not D.FS) ... ... £25.00

(AN prices inclode: parts, VAT, labour, mmmsﬁygh
sured, and full warranty)

For a fast and reliabie service send machine, brief descrip-
tion of fault and cheque or PO for relevant amount to the
experls:

+ CAPITAL COMPUTER SERVICES
Dept P
Unit K2, Carditf Workshops
Lewis Road, East Moors
Cardiff GFL 5EG
Tel: Cardiff (0222) 461801

We also service Acom, Dvagon, Commadone, Lynxe and One sysbams.
Pl mlmhnre tor a gunke

SCREENMASTER & i Ty of dchvingind graphass progrars that gece Rill

access o the code, $o you can adap tham fof your oivp 2pecaal needs. Lse

Ahem mndesdially oo gether (Bg O disc)
ST = Pisweriud chatacier generaioe. Creats sogle cluracies Creaie
single characler blocks, 2w chamcier Blocks (spites) and Bxd
Dincks ipactaln], Nosmi sEmilng window desgn pnd. Canoos animatm
spies, Pamt coloured pictets Pick up biocks fem a screen file
Sz — Creatnve: art & drawing, Rubbar-tanded finn, circle, ellipai,
podynen & e diawieg. Froehand deew & arase, User delfmid brishes
b patierns. MifthSize fit. Glandoter, S0ME & pEIE Nangng.
Adloe, mieve. cogy & paind arees of saoon, Wi scomect comminds

= Advarced grophics compder. Swre pictunes e highly

eoergFrssar farm,: Run-tes powtines 10 ieecnstiuct proiiees can be
Inchaded i user programs: Eod S redrave at any time jwe find this
Incaichitity usesill. Febiber-barsed diwms & in SM? Croate macen
AT e

Spectrum (45K & Pl lopa £4.50 cach, SPECIAL OFFER 2 for 7 9507 3

for £.95.

DOCUMENTATION PACKAGES - dotaded mfo  ncluting edpandic
commenied listing. £1.55 per program

CAR CURE - EXPERT SOFTWARE 1o hadp disgnoss fausts on your car
Covers 300 symploms & SO0 faulty
SERElrumm (4K — ) and Amitind CPCAES 13ee £995 2BC =eF11.95
Augtrin HEGE0128 dac £11 65
Phazse sena S A E fov infoemion pack,
Ay £1 50 loe il oivdsacle Eurnpe

@ SIMTRON

PROGRAMS TO HELP YOU
4 CLAREWCE DRIVE, EAST GRINSTEAD WEST SUSSEX AH19 4RZ
Tel: 0342 28188

Continued from page 71

ENU": FAUSE 0O: GO TO 1
1300 CLS -
ENU™: PAUSE O: GO 1O 1
2100 CLS :
to nAIN MENU": PAUSE O: GO TO 1
2200 CLS :
to MAIN MENUY: PAUSE O: TO 1

8988 STOP

5999 ERASE "H";1;"run”: SAUE *™M";1;"run” LINE 1: CAT 1: PRINT FLASH 1;"Hit = k
ey™:; FLASH O: FAUSE O: GO TO 1

PRINT “A Basic Routine would start here”;'*Hit a key to get back to N
PRINT "Routine to LOAD another program stacts hare”™""Hit a key to go

PRINT "Routine to LOAD another program stacts here” " "Hit a key to go

]

2 . L
i —
= E

& Amstrad @ Paul Park on the screen and you then  you have finished, the data

have the option either to items for the character are

This shortprogram allowsthe  deposit a block or leave a displayed.
user to create graphics space as you move round and
characters. Agridis displayed  build your character. When

1@

10

129
116
120
139
146G
156
55

16@
17
180
188G
208
219
220
239
249
250
260
270
28@
290
1G]
31@
320
J3@
349
350
36@
370
382

390

GOSUE 63@

2@ GOSUB 51@
39 DIM A(Z2@)
4@ MODE @
5@ LOCATE 1,1:PRINT"GRAPHICS DESIGHNER BY “:
PEN 3:PRENT"
PAUL PARK"
6J PEN 1
79 FOR T=8 TO 15:FOR X=6 TCQ 13:L.OCATE X,T:P
RINT" . " : NEXT: NEXT
LOCATE 6,7:PRINT Nl3
9¢ LOCATE 7,7:PEN Z:PRINT N2¢
95 PEN 1

LOCATE 1,2Z:PRINT"[X]-ERASE MISTAKE"
ERINT" [C]-LEAVE SEACE"

PRINT" [SPACE J—-LAY BLOCK"

PEN 1

SYMBOL AFTER 33

SYHBOL 42, 256 25 FRE 656 Thb _2Eh ZHECE

ON ERROR GOTO 37@

GOSUB 429

FOR T=6 TO 15

FOR X=6 TO 13

LOCATE X.T

IF COPYCHR$ (#@)="*" THEN Z7@
NEXT X

LOCATE 15.T:PRINT V

THEN V=V+64
THEN V=V+32
IF X=9 THEN V=V+16
IF X=10 THEN V=V+8
[F X=11 THEN V=V+4
IF X=12 THEN V=V+2
IF X=13 THEN V=Vi+1
GOTO ZZ@

LOCATE 1,15

REM

SYMBOL. 35,A(8),A(9),A(16) ,A(11),A(12) A

T
6 THEN V=V+128
7
=8

(13) B4 AT]5)

LOCATE 1,17;PEN 2:PRINT"CHARACTER CREAT
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PROGRAM LISTINGS

T

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

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

40@ R$=INKEY$:IF R$="" THEN 40¢

41@ IF R$="S" THEN SYMBOL AFTER 232:RUN ELS
E 400

420 X=6:Y-8

43@ LOCATE X,Y¥:PRINT"*"

44@ R$=INKEY$:IF R$="" THEN 442

45¢ IF R$=" " THEN LOCATE X,Y:PRINT"#":X=X+
1:IF X=14 THEN X=6:Y=Y+1

46@ IF Y=16 THEN RETURN

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

48¢ IF R$="X" THEN X=X-1:IF X=5 THEN X=13:¥
=Y-1:LOCATE 13,Y+1:PRINT".":LOCATE &,Y+1:PR
INT".":LOCATE X,Y:PRINT"+" ELSE LOCATE X+1,
¥:PRINT" .":LOCATE X,Y:PRINT"+"

492 LOCATE X,Y:PRINT"+"

5@0 GOTO 44@

51% SYMBOL AFTER 35

52 SYMBOL 36,183,149,149,183,165,165,163,4
53¢ SYMBOL 37,117,69,69,119,81,581,113,9

54% SYMBOL 38,119,17,17,119,20,2¢,119,9

55@ SYMBOL 39,92,80,808,92,84,84,92,0

560 SYMBCL 49,56,40,4%,56,40,49, 56,0

57@ SYMBOL 41,4%,42,49,56,8,8,8,@

582 SYMBOL 42,56,8,8,56,32,32,56,0

599 SYMBOL 43,16,16,16,16,16,16,16,
602 N1%="% & ( e
610 N2$="% : ) #

62¢ RETURN
63@ MODE 1
649 PRINT™
65@ PRINT
6600 PRINT"THIS PROGRAM IS FOR THE PROGRAMME
R WHO DOES NOT WANT TO WASTE MUCH TIME WHE
N PLANNING CHARACTERS 50 THIS PROGRAM
ENABLES ¥YOU TO DESIGN A CHARACTER.IF YOUMA
KE A MISTAKE THEN IT 1S POSSIBLE TO ERASE
THAT MISTAKE WITHOUT RE-STARTING."
665 PRINT"AFTER YOU HAVE FINISHED YOUR CHAR
ACTER THEN HOLD DOWN [C]."
67@ PRINT

GRAPHICS DESIGNER™

680 PRINT“THE KEYS YOU USE ARE..... g

699 PRINT

700 PRINT"LAY DOWN A BLOCK........ [SPACE]"
71¢ PRINT

728 PRINT"ERASE PREVIOUS BLOCK....¥"

73@ PRINT

740 PRINT LEAVE A SPXCE- . ... ..:. o2 c

750 PRINT

761 PRINT"AFTER YOU HAVE FINISHED THE CHARA

CTER THE DATA WILL BE PRINTED QUT.YOU CAN
THEN PRESS [5] TO DESIGN A NEW CHARACTER"

77 PEN 3

789 PRINT" WHEN READY PRESS A KEY™

799 RE=INKEY$:IF Rs$="" THEN V9@

62¢ RETURN

DUST COVERS
AMSTRAD PCW 8256 £11.95

Light greny 3 prisce sal, monitor ard prndar piped in green,
TITHTHE £

AMSTRAD CPC 6128/464/664 £6.95

Matching paoofed mdon, iraatod with anti-static inhibeane
Rz Pipeng on monilon Cover,
AMSTRAD CPC on keyboard covr.

Please staté model, Colour of Mono,

Tatung Einstein £7.50

One paoce cover for monitor and keyboard i proofed Rght
gy mylon. Piped in red with name on ke ybowd

BBC MASTER £5.95

Nncdia Irevm Basge proofed mydtn. paped in Browr, with
BBC MASTEH hat-tod printiedion keyDoard.
Matching covers for Printers

DhiP2000 Amatrad, Brother HRS, M1009, Canon FW
10804, Epson P80, A0, LY B0, Mannssmann MT-80,
Shirwen CP B0, CPA-80, Tmtan KPE10. Tawng TR100, Al
4,50, Brother HR15. Juki 100 81 £5.50. Lamgi range of
olngs covers alzo svnilabio on requost

Dept YC

BBD COMPUTER DUST COVERS
THE STANDISH CENTRE, CROSS STREET,
STANDISH, WIGAN WN 9RP
N reiepnone: 0257 422068

COMPUTER
REPAIRS
BY THE
speciarist Walkers

Walkers will repair your computor ai o sealistic price,
You send a cheque not 1o Excoed £40.00 your computer will
bo ropaired and retwnod the sams day or sond lor & freo

quotation.
Mozt ropars will be in the range L15.00-E40000 subject 10
maching

For information Telephone = 021 622 4475
o gimply send your compait e iogether withithe coapon below

Thomas Wallcer & Son Ltd, 37-41 BISSELL STREET
BIRMINGHAM

BS THR
PLERSE TICK
| | Choque Enclosed | | Free Quete | | Aocoss Card
Name ..
e R R AN U i

TRRPEONE Wk o W e

WDSoftware

FOR THE SINCLAIR 02
Juwns C1F i gl o £ jp, T8 s 1007 A
Forgét Synitin ereces. Shd Mlhiped mmes-in e cons II'lﬂ'JJ' AR A L an
privs SPACE fu-_r,l s o e allow arowis B u,lln & migradrhan il & e
||.i:'.r:u Rt AR Nandhe, WITH LD A0 830 Sees on&ich Serol & g deeciane,
COPY, NHETE oo PRIET ary & sefect TV or Sonfior ¢ nﬂnt-kn DD AR R
2 gregeam Lse neybioard onty to set dain or el 0 medwm By to i wilh Bon
o G SeTeire. MG Sy 00 1 eam - JOSS Wil i poo shie 05 Sang) Mas
cepging/praiies et vt 2 pragrareer's ool Hpecty dac sie backs sdinteeicoe
1CSF, Comana. POML. “U':F'\cmnl.nm of oY ondy

EID o 3 o e | VYT Mg, KV e 5567 Mp

Fir et wim AACIVE 2 contsine 1300 usotel (L seftronoes, aned o toast h.pl.-:-lea'ln-
Firng progams, afichs and reviews Gl o B Migazioe on jour e (Reap
P o paier pEbSE

S Foxbonden {abbe {7 A0
Rl T Wi b 95 o O
Jansdick Yilappir (ER ]

OB THE O SFEC TR 0V Lo, HEE & KR TR
WiF Mese Tunar A ca, O maldy e S0, £ 30T
Toain yoursall 85 ruad Mona CoOF | 1oe BBl Sepinmg 10 1E welTm
Iru,\.umqn eorpan o punder. Randos leitées nombenn oo ek, 00 Pietdom
SEMESCE, many Eaiad tesures |rl|.ll'| phomr weeh wak Cursal Blidne-Speech
[Spairany. Dt untueabin K BEC B

IUI‘ THE SINCLALR SPECTRLM (4801 I8K

Worlifinder 2 EX o vassitie
10000 vl vo;n.ln 3 10 19 leftlars ing

Worlifinder 1 E10 s ol o 5007 ol K02 ae B0

Iﬂil'nﬂ wanl weesibiay, 3 88 12 Wolers long. Solues H'Wﬂm ard m"!l'lu-eﬂlr
. Ve Pl PRADtime Lot Lllmllmb e 1 &y 12

'\|-rfn- Do Wisrshane e Dpwst. TH Bt and 5900

W expart irdnise 300 Hird-cay Jotwaie Ak 1 i

etz 0 sdeaeon, o STESLING on Brisah ik Drssd et MSirmnnn Ginn, Pt
c]ru:r e ACCE S Masar i A 1 i [arapo tar APRMAL

WDSettware (YC), Hilltop, 5t Mary,
Jersey, C.I Tel: 6534 81392
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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, 1t is a fact that copies of the latest issue
ol Your Computer disappear fast from the shelves.
If you cannot go to the shops on our publication
date, you could miss the mixture of news and
practical features which make Your Computer one
of the most popular home computer magazines.
The only way to avoid possible disappointment
is to take a subscription to the magazine. In that
way a copy will drop on to your doormat each and
every month. Copies are sent direct by our printer

Name

so by subscribing you should receive the magazine
even before it reaches newsagents.

A subscription also makes an ideal present for
a friend or relative. If you know someone who
takes computing seriously, why not make them a
present of a subscription?

To subscribe to Your Computer, complete the
form and send it, together with cheque or postal
order for £14, to the address shown. Do not delay.
Send your order now and relax in the knowledge
that you will never again miss a copy of Your
Computer. :

Your Computer

(Subscriptions) Address

Oakfield House,
Perrymount Road,

Haywards Heath,
RH16 3DH
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BN T M. W <TSS COMPETITION

______WIN A VIDEO DIGITISER |
PLUS 24 RUNNERS-UP PRIZES OF |

i PRESENTED IN CONJUNCTION WITH NEXUS ‘
|
I

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
4 game as in Nexus,

In addition, 24 runners-up prizes of copies of

the game — in Spectrum, Amstrad or Commodore 1 1 B e i

64 format — are on offer.  — - ' {"-""h LJ

HOW TO ENTER This is where you will find your hidden words. You |
Nexus is set inside the HQ of an evil drugs ring. can move forward, backwards, horizontally,

The player fakes the part of an investigative vertically or diagonally, as long as it is in a straight

journalist. His objective is to survive long enough line and all the letters are in adjoining boxes.
to gather the elements of a scoop story which The hidden sentence is: “Transmit story from |
will expose the drugs barons. fransmission room.”

During the mission our intrepid hero stumbles ‘
on the computer printout shown. i contains a
jumble of letters which the journalist believes
has useful clues which will aid him in his
mission. Your mission, should you decide to
accept it is to locate and circle the words which
make up a senience relevant to the game. Good
luck. -

COMPETITION RULES

* The three first prizes and 25 runners-up prizes will be awarded to the people
who send an all-correct entry with, in the opinion of the judges, the most
appropriate tie-break sentence before the closing date of the competition.

* The names of the winners will be announced in the August issue of Your

Camputer,

’ * Allenirics must arrive at the ¥our Compurer offices by the last working day
of June, 1986,

* Each person may enter the compelition only once.

* Entries to the competition cannot be acknowledged.

i * No employees of Focus Investments nor their agents or close refatives may
enter the compeltition.

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

* Nocorrespondence with regard to any nspect of the competition will be entered
into.

* Focus Investments assumes no responsibility or Hability for any compl
arising from this competition,
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NEXU MPETITION

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

79-80 Petty France, London SW1H 9ED

Name
Address

— l"

l Sﬁmwﬁmno‘lﬂmmﬂmpnﬂm. please state
which version of the game you would require




Write your own

adventures

Listing 1.

see™: GO0TO 300

OBJDES{N): ™

10REM Adventure Shell Nao 2

251DIM CGBJ$(5),0BJ(5),0BIDES(5)
252FOR N=1 TO 5

253READ OBJ$(N),OBJ(N).OBIDES(N)
254NEXT

255F2%=5: L%=0

285F2%=F2%-1: IF F2%<0 AND L%=0 THEN PRINT"It i=z too dark to

ZOUF1%=0

Z95FPRINT"You can sse "::FOR N=1 TO 5:IF OBJ(N)=LOC THEN PRINT
H.:FlX=1

Z298NEXT

2971F Fi1X=0 PRINT"nothing else"

330GoTo 285

AT0A=0: AS=AS+"
ATES=INSTR(AS." "™):0%$=MID$(A%$,.S+1.LEN(AS)-(S+1)):AS=LEFTS
(A$.S-1)

435IF A>18 THEN GOSUB 1000: RETURN
48 0GOSUBROO: RETURN

5T7TODATA ON,OFF

740DATA BOTTLE,1,a mystericus green bottle

7S50DATA LAMP,.1l.an old rusty lamp

760DATA DOG.3.a small corgle

7TTODATA MAP,5.an ancient map

780DATA TREASURE, 6,a mountain of valuable treasures
7e0:

BOOREM Verb Sorter

8050=0

810FOR N=1 TO 5

820IF 0O%=0BJ$(N) THEN O=N

B30NEXT

SL0IF O=0 THEN PRINT"Sorry, I don't understand':RETURN
850IF A=13 GOSUB 900:RETURN:REM Take

86C0LF A=17 GOSUB Q30:RETURN:REM Drop

870PRINT"You can't do that yet":RETURN

900IF OBJ(O)=LOC THEN OBJ(O)=(0): PRINT"You take the
":0BJ$(0): RETURN

Q10PRINT"I don't gzee a ":0BJ2(0):™ here.":RETURN

930IF OBJ(0)=0 THEN OBJ(O)=LOC:PRINT"You drop the
":0BJ$(0O): RETURN

QUOPRINT"You den't have a ":0BJ%$(0): RETUREN

10001IF OBJ(2)} <>0 THEN PRINT"You can't do that"™:RETURN
1010IF A=19 THEN PRINT"The lamp is on":LX=1

10Z20IF A=20 THEN PRINT"The lamp i off':L%=0
1030RETURN

somewhat limited pro-

gram accompanied the

first in the serics 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
NEBES Clyde on (041 880 7863
(300 baud). When you are log-
ging on, please include “YC”
in your City i.e., “LONDON
YC" so that the SYSOP will
know who you are.

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

Objects: The program has lo
know where cach object starts,
where it is at present, if it is
visible and if it is carried. Also
a description of cach object is
preferable. Compare “You
have a bottle™ to “You have a
dark green bottle, half-filled
with a mysterious glowing
orange liquid.” 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 is that at the moment
our command analyser under-
stands only one-word input. To
separate the input sentence we
need first to find the space
between the two words and
then to separate the input
string into two picces. Unfortu-
nately different computers all
use differcnt methods for
handling strings.

Light: No pood adventure
would be complete without a
rusty lamp or a candle. Dark-
ness helps the meod and is yet
another problem with which
the adventurer can struggle.

Load the previous program
and add. or change, the lines
in listing one for your computer
to the first program. Line 375

76
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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. 1f any
reader could 1ell me how it was
done on his machine, a tele-
phone call 10 me would be
appreciated. ;

As the programs become
more complicated so. too. 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
vou wish to add new features,
changing them for vour com-
puter will be made alittle more
simple,

Waving the flag

You may have noticed the
word [lag” and think that a flag
is something which lies on the
mast of a ship but these are a
little different. Your computer

uses flags all the time. Is the
printer on? What mode are we
in? and so on. Those [ am using
are the program’s way of keep-
ing track of what is happening.
You could also refer to them
as status registers. Their uses
are:

L% will be 0 if the lamp is
off and 1 if the lamp is on.

This is a flag in its simplest
form.

F1% is the same type. sct to
(0 at the start, but becomes |
there is an object at your cur-
rent location.

F2% is a little more compli-
cated. It starts with a value of
5 and m line 285 v is
decremented by 1| each time.

Line 285 could be translated
to-read IF it is dark (F2% <(})
AND the lamp is off (L% =)
THEN PRINT "Itistoo. . ."

Professional look

In the next article T will be
showing how to develop a
routine to print text without
splitting words. which will have
its uses in many other Kinds of
programs you may choose to
wrile, as well as giving your ad-
veénture game a much more
professional ook,

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 | works.

Ling 10isa simple change
Line 330 is a simple change

Lines 251 to 254 set up the objeet arrays

Lines 294 1o 297 handle the printing of visible objects
Line 375 splits the Input String into two picees

Lincs 740 to 780, the object data statements

Lines 80 to 870 check the VERB/NOUN statements
Lines YN to 940 handle TAKE and DROP

Line 255 adds a “flag” for daylight and a ‘flag” for the lamp
Line 285 checks the ‘flags’ 1o see if you can see

Line 294 adds a *flag’ for objects

Lines 1000 to 1030 handle the light/lamp

ADVENTURE HELPLINE

The Helpline is at present
running only on Sundays from
2 p.m. to midnight on (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-

The Graphics  Adventure
Creator from Incentive is now
available for the BBC,
Spectrum and  Commodore
and looks the most promising
Adventure writer vet.

These were the most-asked
questions on the Helpline last

For assistance.

a large forest.

TTAKE LAMP
You take the LAMP

a large forest.

What now?
TUP
You go UIP

acastle.

You can sce nothing else.
What now?

TNORTH

You go NORTH

ol a castle.

You can see nothing else.
What now?

OUIT

=

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

You are in a clearing in the middle of

You can see a mysteries green bottle.

You are on top of a small hill south of

You are standing at the imposing gates

CumsLances permit.

BORED OF THE RINGS

CASTLE BLACKSTAR
CLASSIC ADVENTURE
CIRCUS

ESCAPE FROM PULSART
ENCHANTER

EIREKA

EYE OF BAIN
FUNHOUSE
THE HELM
HITCHHIKERS

MORDEN'S QUEST

QUEST

RORBIN OF SHERWOOD
SPIDERMAN

SUBSUNK

TEMPLEOF YV R.f\.i"-l

WORM IN PARADISE

maonth.

The pepper cian be found at the
top of the mountain.

Togetthe rope. sav HOG,

To raise the porteullis, turn the
wheel in the equipment room.
The sticks are dvnamite,

Digin the field with the shovel,
Examine the couch carefully.
For the sacrifice ook for the
OZMOO spellin the gallery.
Stuck in the cursher? Wait until
the third move then USE PUMP
E.EUW.JUMP.

Drop the post belore examining
the altar.

Music will helpsomeone sleep,
The key is to sieve the flour.
The vending machine can be
adjusted to give real tea.
Tofind the king of the jungle.
examine the map. Keep the
octopus in the dark.
Underwater. take the pearl on
the return journey if vou are
running out of air. Create a
smoke sereen to win in combat.
The NIC knight knegds(?)pink
shubbery

Hang around the bushes 1o find
il LiL'L'(IIl'I'pi]‘L‘l.‘,

Youwill need o hand to defeat
Electro.

Toget the key. jump on the
matlress,

Y ou cun swing across the
guicksand.

Try saying ON in the home
locations.

If you are confused, call Helpline.
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CLASSIFIED Contactguomzo

COPY DATES: AUGUST ISSUE: July 1st; SEPTEMBER ISSUE: July 31st

ADVERTISEMENTS RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT.
Lineage: 60p per word
Post to:

(Min 20 words)
Your Computer,

Display — rates per scc (Min. 2scc)

Box No: £7.00 extra One iNSEMIoN e 10,00

Lineage advertisements are Three insertions ......... £9.70 =
prepayable and the order form Six insertions . £9.50 Classified Department,
published in this section should Twelve inSertions ... £9.00 79-80 Petty France,

be completed and returned
with remittance.

Britain’s Biggest Selling Home Computer Magazine

Display advertisers should
preferably reserve space by phone.

London SW1 9ED.

1 i 1 TAPE T

Have it repaired and working again in no lime. All machines repaired and .ﬁ'ﬂE"ﬁﬁ'&'ﬁEﬁﬁr'fﬂ*ﬁ"‘rt N,Eﬁ.— e %‘Dénlﬁﬁﬂginéwﬁ 2
guaranteed by our fully skilled staff, o Ny cm transtor vinwahy ARY of your peogranis

Sinclair repairs at fixed prices a.g. - W 0 S A ron i Comer RNy

| SPECTRUNMMFLUS . .
| Othear

5
sl it 1 MAJDRITY of ‘gediinany” orograme.

s L e e e e R R e (2 & Dsals vath High Baud Rabe prog
makas BEC/ELECTRON, COMMODORES, AMSTRADS and 2l 10 el spasge Foacy Too ¢
DRAGONS.

drive.

OIS
el ) RCHO=

riwhioe Of Tonshor
& Doals wen ningle or mulligs port feogysms all o

All af very compelifive prices. rtioaic

S0 send or bring your computer for frée no obligation astimate.

MICRO:MEND
I The Qld School, Main Street, FARCET, Peterborough PET 3DB.

@ FULL Techncal Saction bo help you understand
mero Caarly ihe BoB wiy 16 aipfe
@ Deals wam nommal anclios headeriacs filoe.

mrnn of examp|

8 imcroclieee E

@ FHRED Hoador Reshe and Hesdarbess Black
Length Fleadar,

UMBEATABLE VALUEL AT ONLY 08,95 fing, PP} B AULLY documanted. wer Tiiendly instnughons.
F YO E AEALLY SERRDLIS ARCLUIT TARE TO AMCROCANTE THANSFFR - THIS 15 THE LTILITY YOU

RILIST HAVE! SUPERE VALUE AT ONLY:- £5.08 [inc. PAPL
NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES

NEW SUPER INTERFACE FL1
Carver your programs to FAST LOADERS quickly ang automaticaly. £29.65 + [1.50 P&P
Yes LEAM, famous. for our SPECTRUN programe. now * *x AMSTRAD * x NEW SUPER INTERFACE MD1
has wital ulilities for AMSTRAD owners, Wi diso offer TRANSEER your progiame 80 mircdriv quickly and mtormatically, £20.08 + £1.50 PAP
on ALL ow prosucts: TAPESPEED TWO (T52) - ESSENTWL FOR ALL Send chague/P.0. ngnummc:r -mmgs;ﬁ'iglmmhm& M. Longlon, Stoke-on-
s BACH CUARA Trant, Stafts. 5T3 SOH, (Oversoas:- , aihers £2).
e f‘.ﬂf‘i,m‘?m“ GUARANTEE AMSTRAD DWNERS B A o R ARSI o i et Spocerarn LI,
AN I.¢'-'i]J.TF SF‘I’?'.'ICF in gt the abast varsion at a
TeducaEd prg

@ Containg INTLGRAL HEADER READER,

& Desbawith VERY LONG files {up 10 G000 bypteat

Telephone: (0733) 241718

Comvert your clow Ipading softwarm fram 1000 o 3
mutx OF IG00 bawd. Stop acd sludy programs,

| GRIC 1 8 DRIG ATMOS SOFTWART
CVET 150 TITLES AVAILABLE

PROFESSIONAL REPAIRS
*  AMATING = now manages MOST of the clicky lead- Home Micro Service Contre

&rs = some will now i on the BEAG1I3 far 131

* *SPECTRUM » *

Amsinrds i L39S
TUB - ALL SFECTRUM (WNERS NEED this speclalist lima! BBC (up to L5 pans) ... £34.95
tape utility. F hiacks > ey Commodere £34 95
Send SAE for FULL L% of this AMAZING grograrm *Fulty mutecnai: 2 lgads Inconinisalisty Lp o 43¢, |.'; .-.,.: 5 e
’ f segmngly impos o R Shnclair (1 - 455
it incliing tastichickog/none «-_ﬁma'm S ke ®  Pesrnanént dplay of HEADER pus STATUS infiorm - 1K 1o 45K Upgrade 26,95
&5 MG bt o] X Sprecirumit i = (R RTLY
o Manages 100% accimabely MOST 46K plus pro R i
grams 1 > " * Matee orvodl. nsest PAUSE. Fasmoves protacion Ring 0234-213 032
* Includes TONE and Bad mis (speed) measer * Handies HEADERLESS fMex. and PULSEDMcCky * Ay 3.4 day termaround
W Chekylderky leaders can be converlid COM- ik e R
PLETELY B2 nomeal, leaders vt war
w Handles Hemtlensss parts gle, @l w  Handles AMSTRAD progeams with Specirun kad-

TUB OM TAPE £6.99 (or £7.99 on m/drive

canrldge) 15, Sphed (Balid ratel detector

VERY SIMPLE TO USE - FULL MARUAL

FEDEM COMPU
2 Kimbolion Road

TAPE tn DRIVE transter for SPECTRUM Bedford MEJD INR e s :

(WHERS PRICE ONLY £6.99 - stale 454, B84, or 6128 {Tratbe and overseas conguirics weloome) s Y

Transior Pack 2 - Asoihmskicalid patkape of programs. l— ==

INCLUDMG T8, omner ubiikies, aliows dive: trarsfes

of meany progianms

% inclpdes header reader, byies chopper. byies

%

100 =]

OFSC MANAGER ONE. - for ANY AMSTRAD
Essentil fo help you massge your AMSTRAD orve.

Extra ufilities (REM I, VAL cradior, RUN poograem
for m/drive cvmens)

*

Mo sk~ try 1L and S0 Bow usiful if Can be,
5 infoemation Shiots giving oatads on drive transher x 2
an populis prograTs + Doac a CAT which cas thén Ba wiad 10 B0 epeat
Managos vitually all prkpichicky laaders 1o Gove
Full manud, sample ransfers, technical inform-

%

ERASIHES wery eadily, Gives disc typs. Memory
anan foegdimad
GIVE MAME of your drive system (eg micrive. Wata W 3 Dier ediinors — edit or sludy sectors of a dsc
Qpusi "
OMLY £11.99 [£12.99 on midrive: canrioge) Recever FRASED files
Sample and fast whole dac or sector BACKUP

Information sho#ls = op 18 no. 12 availsble -

£1 each Includes MANY top 20 hits! e
Send sulputs o peinter [CAT, sector conbents, elc)
Uressoursd for aasy adaplion'drive Iracadpr

Menu driven = FULL manisl

*

MICROTRANS - 2 programs for m/tei owrers, FAST
ang EASY DENE o DRWVE and TAPE 1o DRIVE [does
NOT comvert programall Plus mufipie drase program
(inc true CAT, prinker outpul) dle, &lc

OHLY £4.599 on tope, £5.99 on cartridge — AMAZINGE PRICE oaly £5.99 - amazing!

THE PRICES QUOTED ARE ALL INCLUSIVE EXCEFT owarsoas: add £1 within Ewope, £1.50 ofhers, SAE fod
maee Eldrmaton

*

*
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CODE BOOKLET
“A dftergnd apprl (rivag @ STy sl OGS ..
md i e RefliABtyG IUEAGE . MRELENE

W Foew praramE. Da-teay Cock el wll D work. Shigle
st andagiay anycode, e diect inguiidprimic daplays
1B Tape oaly £7.95, Microdrive £9.75
ROYBOT YC5, 45 HULLBRIDGE ROAD
RAYLERGH, ESSEX 556 SHL

SPECTRUM CODE CRA H
ASSEMBLER, [NS-ASSEMBLER, TESTER
DE-BUGGER, DN-LINE LEARNING AID and

TEACH YOURSELF MACHINE

Wirite or bek: 0268 771663 for leatlets.

SPECTRUN MICRODAIVE RANDON FILES

WTH filn for reafing and sverwilieg, ENE file
putaler Girechly ta sy goailis. SPEED mpavation with
wesary ufEwring el profetchiag, Files con be LINEed,

[ ind BPOOLRE. RPECTEIN proqrasa can be st over
the W1 For DNEDIATE lesdieg by 3 B

0107 nclufing Iostrmction aanaal snd FLF fross

LONDON
COMPUTER REPAIR
CENTRE

* Spectrum, Commodore, BBC,
Atari, Amstrad eic

* Low cost repairs fram £12.00
& Collection & delivery optional

* Used Micro's bought, sold,
axchanged a

Call NIGEL: 01-863 T166

MICRO SUPPORT
Unit 3, 15 Springfield Road,
Harrow, Middx, HA4 1QF.

£.3.Disarouph
EBwduhintle, Gcott, Datti, Bskinigs, Srms, C111 094




ASTROLOGY
for beginners
only £11.50

A Starter Pack comprising a simple
program 1o calculate a horoscope,
an introductory booklet & 2 self-
teaching programs (how 1o
interpret the horoscope).

No previous
knowledge required

Spectrim, BBCIElsctron; Onic, Dragoa,

Tandy/Genie, Commedore GAPET, Atan,

Sharp, AmstradiSchacider, Colowr Ganse,
MSX. 1BM, Apricot, eic.

many more rograms for
axpenenced astrologers
algo other micros
Cash with oraer {add 50p
outside UK) or large sae for frec
catalogue 10: -
ASTROLCALC (Dupt YC}
B7 Peascroft Road,
Herts HP3 BER
Tek: D442 51808 S37

Hemal

Spectrum Repairs

£14.90 inclusive of labour, parts
+ p&p. Fast relable service by
qualified engineers. Average repair
24 hrs. 3 mths guarantes. For help
or advice ring:
HS Computer Services
2 The Orchard, Warton
Preston, Lancs. PR4 1BE
Tel: 0772 632686 a27

ATARI

SOFTWARE

ARE Our Prici
£7.95 £6.95
£9.95 £8.50
£12.95 £10.95
£14.95 £12.75

Any Alar title. Cassetie or Disk
Faymant by cheque/POyAccess

Send 1o

| SUNARO SOFTWARE (YC)

PO Box 78, Macclesfield,

Cheshire SK10 3PE
Telephone: 0625 25228

VELDA PUBLISHING

THE SPECIALISTS PRODUCING THE
CLEAREST ENGLISH W.B, GLIDES

LOCODSCRIPT WORDSTAR NEWWORD

CARDBOX

All at £5.00 each (thousands sold)
Frinted or Audic varsions sane price

1 LANDSEER ROAD, WESTBOURME,
BOURNEMOUTH, DORSET BH4 9EH
Telophone: 0202 TE2401

Pl

For only EiﬂWll!:..“ £1.50 Export) Froot
AF1 SOFTWARE, PO Box 149, Lamdan SW1T 6LD
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Price 19,00 Cassetie, ¥ 1050 cariridge;
Updates from seiginal UETTA-MEAD E2.00,

2l
Price £7.50 cazeetie, D900 cartridge.
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BLANK CASSETTES

Guaranteed fop quality computesd
audeo

CAGSELES at Qreat Dtmpn:es
Packed in boxes of 10 labels,
inlay cards

Prices inchude WAT, post and packing

COICRESS [HC30N E470
[0 £3.40 [CHCB0NES 30
LCIZESAS [HCIONET DO
CICISIER 7S

BASF FLOPPY DISCS

Prices. of b of 10

[35% Sngle adeDoubie density 1995
5% Dot le sdeDouble denaty £21585
5% Double scaQuad densty £2875

Price per unit

1545 Sangle scke £400 each

13 Double side EA 75 gach
IndRcate quantity of each product
reduired in boees Free detvery LK only
ChequeP: Enciosed for £

MAME.
ADORESS

PROFESIION AL
MAGNETICS ATD ;
41

Casente House 329 Hurmel Road, Leeds 1510 5YY
FREEPOST Ted 05321 700066

HOME ACCOUNTS, Pul your houw
or! Probably the best home usa
nerl  Comprehensive
acouns, credit cords,
racy cheek lor all b IIH:-dI,IIUIIJ- 1' el
] ow far any pemod ahead. Availp
for CBM &4 or VIC-20, Commodors,
SF)DI.‘.'- ruam and Amstrad £8.45 or fred delails
from DISCUS SOFTWARE, FREEPOST,
Beach Approach, Brixham, Daven TOSEER.
Teel: DA0AE BHE3Z

477
PRE-SCHODL. PRIMARY. JUNIOR

Education
By & Teacher. Tested by Pupils
Approvad by Farsnts ang Schoels
For Homme use on 3l CPC and
BB models

£6.00 Par Set
Choca of mase M FFTY progravos.
SAE for Lists do: Depd V0T

ARC (ACUT) 83 § S, CLEETHORPES.
Stn. WUMBERSIDE IWES 8L (4721 599537

For Small
Software Houses
CASSETTE DUPLICATION

50-1,000 load tested
Caopyright holders only

SOUNDS GOOD

04946 [Beaconsfield) 5800

ORIC 1/ATMOS/ELECTRON USERS

Sttt dnaa BoheRigar S Upgradis + New DUAL
MEMDNT (RiC

Contact - W, E. [Software)
Foley Bark, Worcester Road, Grost Matwern,
Warcosserahing WH14 S0W
Teluphane: Malvem (DG545) 63050

SPECTRUM ELITE

ewiry [ealuri including spec
cash, wedpons, cargo, cloaking
E.CM. Jammer £1.53D.D.5, 49 BLaulllunL

Road, Halesowen, West Midlands

Price (250 cassotte. £10.00 cartridge

AR feadway Sofware proprams droe Enson fipe pnnters (Bl She, M- J Sty Cemironics sich va Hiderbay, Kompston, Tesman, Mores, Waladnive, Inledace 1, 7% [ Prinf
! {

P.5. Ko st @ how labels but no-one will sl loss thon 10067 Send an sae lor details of bradway Soltware “0ADSWORRTH servic

Bradway Software (YC), 33 Conalan Avenue, Sheffield, S17 4PG

ol nferfaces.

mmxmmxmmmuu
onable the ks shikd compule ssor to have o
better of the comectp workeg
mum:ﬂ- and 3 pargharsl;,

'Eié‘

mtablish 2 fem conmection. The signils ae
the SUS5 BOX by two 25 wey 0

Widanl fos

TELECTOM GOLD
Shew LOW prizes
BA DAISY WHEEL PRINTER for your compsier
@A COMPUTER TERMINAL [True KSR)
@A TELEX TERMINAL uring the Duplex DUAL
TEXT mecdem
oA COMMUNICATING TYPOWRITER (DIAL TEXT

Compatibie]
®A REMOTE PRINTER uzing DRAL TEXT medems

DUPLEX
COMMUNICATIONS (UK) LTD

2 Leire Lone, Deston Basyent, Nr Luttermerth,
Leieasnershive LETT SJP
Tel: D455 202154 78

___LINE-O-TYPE

CPCAES tape magadine “AmE rr“.m -:m-ualn
50K of reviews, oo
isswo 1: £2.50 fram Bells
Aveinue; Shorsham, W,

23 GAMES on dise Tor the CEMEA + 1o the
first 200 purcha FREE Graphic
Adventure, O
Srmyth, Edando
3BS Tel: 08206

ZX SPECTFILIM LITILITIES

4 o Pl to. Mike
ga, Banbridge BT32

MG LESY weeh, label printer
noeek UKD 6508
i

an & SAL for i i T
HOGER COMPUTER SOFTWARE
2 RIVERWAY GARDENS. THE MEADOWS,
NOTTRNGHAM NGD 301
Tracwe s Winirome

FOR DETAILS
on
CLASSIFIED
ADVERTISEMENTS
Contact

PAUL MONAF

01-222 9090
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BBC

Speclfum
Commodore 6.

(including

* VWHILE-U-VWAIT SERVICE
* FAST TURN AROUND
* 3 MONTH GUARANTEE
* FREE SOFTWARE
* DIY COMPONENTS

Bedford MK40 ZNR
Call (0234) 213645/213032 7 days a week 24 hr. answering service I

... and his team
of computer repair
specialists are here
to offer a complete
professional service.

FREE
software
with every
Spectrum
repair

COMPUTERS -I.TMIT-E_[}
2 Kimbolton Road

FACULTY
ENTERPRISES

DR OUR ouR
AMSTRAD RRP PRICE COMMODORE ARP PRICE SPECTRUM RAF PRICE
Ramibo 9485 BTS Super i 985 675 Solda Millon 8 995 &75
Soid & Mason I 9485 ETS Sald A Makon B 985 675 Wigri Cup 14 199
Friday 130 985 425 Friday 13tk 805 B75 Erkley 13 855 428
snip of Doam 725 205 Missio Command 725 1,88 Ship of Doom 650 175
Pianat of Death 1256 225 Pl 4 T.25 199 30 et Adtack 650 1.75
Space Hanks 99 325  Astomania 125 325 Flo. mDak 785 326
30 inwadirs 899 325 VewToAKHN 894 328  Cosm: Cruiser 725 325
Harier Aflack 499 335 Figes Fon 000 Quog Blngi Ho=2 T25 328
Wiew To & Kill S 3 Speech 7.9 198 Wigw T A Kl 725 15

P+ PINC. PLEASE MAKE CHEQUES PAYABLE TO:

FACULTY
ENTERPRISES

29 RUTLAND COURT, PONDERS EMD,
| ENFIELD, MIDDLESEX Tel: 01-305 8054

SCOTLAND’'S No 1

PROFESSIOMNAL
ELECTROMNICS fow horme nd perional compuler rapain
TECHNICIANS b :
w Same cay for most fs
Shoel fe-HRineng Courses (5 weesk] & 1 hour if dulvenad personaly
VCR, SERNICING = Frog anmates
w Uinorades. Mombranes and PSS
MICROCOMPUTER SERVICING ¥ 3t warY G WG GOND

DRCAONDMRG alse pvadable in moduied)

# MSC GRANT AID to EMPLOYERSS TRAINELS «
Tabesson Ve CUTV
MAICADELECTROMNICS

Earmation TechnologWCADCAM/ATE
MICROPACCESSORSCamputers” CONTROL
Bt P
LONDON ELECTRONICS COLLEGE
20 Proyween Rosa, LONDON SW3 950
Twbmphapr: 01-373 871

w e & I A
Alss BECACBAORIC ana PERIPHERALS

45 Deerdykes View
Waostfiold Industrial Estate
Cumbemauld
Tol: Cumbamauld 02367 37110

Teada, schools and club discount given.

Mast Courde St 1 Sty

=STTWr e o .
i B (L ASSIFIED

Classilied Rates
Linogs: 60p per word |Min 20 words) —
pr

Linoge ochesrtisers shoukl complede the form
provced i BLOCK CAPITALS. Pl iwsmlies
Connls o8 2 ek, Mg ored guldress Yo be
poud fow o vesdl in ocdvertasmant. Box Mumber

i Faguiead ip 700 sxtra.
Display — rates per scc (Min Tuce]
Oirva ikt ion [10.00
.70
.50
.00

Sax inaeiions
Twehoe insertions

Display edvertizers should provide seporefe
copy and Ip.'r!r.'r:rjlv resérve Ipaca By
]

phane (01222909
Meathod of Payment

Chequos aic, shovld be mode poyable

ta Focus Investmants Lid., and
erossed | anclows herawith
chague /PO for

£
Post to:

Cut oyt the arder form and retum
lagether with your remittonce to
Clazsified De
75-80 Polty France, Londan SW!

ent, Your Compaler
$ED

ORDERFORM

Please insert the following advertisement in Your Computer Classified Section
PLUS

LINAGE 15% |TOTAL
VAT

£12.00 |£1.80|£13.80

£15.00 |£2.25|£17.25

£18.00 £2.70| £20.70

£21.00 £3.15| £24.15

£24.00 |£3.60)|£27.60

£27.00 |£4.05|£31.05

£30.00 £4.50 | £34.50

No. of inserfions requlredD Box No. required YES/INO -

MNAME [Plosse srclude intials]

OR BY JULY 31st

THIS FORM SHOULD BE
RETURNED BY JULY 1st
FOR THE AUGUST ISS5UE

FOR SEPTEMBER ISSUE

Daytimetel.no

Company Registered Number: 1895101, Registered Office: Scepire House, 169173 Regent Streer, London WIR SHE



o

Yors LERM, Ramars for o SPECTRUM prograns, now

hies vilal utilmns for AMSTRAD owners, Ve aiso ofler

ot ALL meF pindicts

* A FULL MOMEY BALK GRARSMITEE

* FULL MARUALS y

& A UPDATE SERACE % get tho Satesi verson at o
Bdued pecy

* * SPECTRUM x =
TUB - ALL SPECTRUN OWNERS NEED this speclalist

lape utility.

Send SAE for FULL BETMLS of this AMATING mogiam

for Tape back-uf and drwd tarstor

* Simpk operatipn R & sEemingly fmpes
sitie mcluding fast'clic- ¥none stanzig 100 lead

+ Mansges 100% a0cE I, MOST 48K plus pro
g
* Eciudes TOME and B 14 o iseoed) messerer,
¥ Clicky Juriy |02 an o convored  COR-
PLETELY 1 manma
@ Handies Hoademess carks oic, eic
TUB DM TAPE £6.95 ‘ur £7.99 on m/drive
catridgo)

TAPE to DRIVE transte: for SPECTRUM
WHERS

Teareder Pack 2 ~ A sephsticated package of peograsms

INCLUDENG TUS, ofhar ofiiifies, ‘aliows onve transier

of many progsams i

% includes header ridder Dytes chopner, bytcs
g

% Eaira wtiliies (REM ki, VAL craior, RUN program
far midrive awiese)

5 infemabon sheols gaving dolass on deive transdor
d) populas progimies

+ Manages virtually all perkcicky leaders to drive

 Full mamual, sample transfers, chnical nform.

akion.
GIVE NAME of your drive systom (og midve, Wala,
O]
ONLY £11.99 (£12.99 on m/drive cartridga)

Information sherds - up fo no. 12 avallable -
E1 vach Inchedes MANY top 20 hits!

MICROTRANS - 2 programs for midive oangrs. FAST
and EASY DRNE 1 DRIVE and TAPE 1o DRIVE ddoes
MOT comert paograms!) i BrESE pOgrET
(ng true CAT, prater outpat) elc, sic

ONLY £4.99 o tape, £5.99 an cartridge ~ AMATING!

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES

* * AMSTRAD * «
TAPESPEED TWO (TSH - FSSENTLA FOR At
AMSTRAD OMPIERS
Comeerl yous siow loaging software from 2000 o a

max of 3600 taisdl. Slop &d study programs

e AMATING — now meanages MOST of the cheky head-
2% — 300 wnll now TEn on the S645128 e 161
time

*

Fially mutomadic, I keacs in costinuously up i 44K
S al range of 9 speeds
Pesmanant depiay of HEADER plus STATUS infarm-
afton

Mizine ool insert PALSE. Remaves protection,
Handles HEADERLESS files, and PUISEDielicky
leaners:

Handies AMSTRAD peograams wilh S pagtrum -
vrs. Speed (Baud rate) detackor

VERY SIMPLE TONUSE - FURL MANLIAL

*

*

*

FRICE OMLY £6.99 - state 464, 664, or 6128

DISC MANAGER OME. - for ANY AMSTRAD

Essential 1o help you manage your AMSIRAL diive

o nsk = by 1 and sen how usalul i CAn De

* 085 3 CAT which can then be wsnd & da mpnat
ERASURES wery easily. Gives (5¢ type. Memory
Iroefusad

® 2 [isc ediines - adit of study soctors of 1 e

* Hecover ERASED filpa

W Simple aod Fael whosz dite or sacior BACKLIP
copler

w Send cuiputs o printer (GAT, 2eclar consmts, atc)

v Ussecunad for aasy adaption'irive trensier

% Manu drivan - FULL ranusl

PRICE only £5.99 - amazing!

THE PRICES QUOTED ARE ALL INCLUSIVE EXCEPT cnerseas: add £1 within Fueopa, £1.50 others SAC for
made informatsn
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DIARY

SPECTRUM — AMSTRAD — COMMODORE

NOBLES COMPUTER
REPAIRS

* Repairs carried out by our own engineers on site.
* All repairs carry a 4 MONTH GUARANTEE
For estimates phone or send your computer to NOBLES.

Spectrum Plus ...........cccooine. v ety £16.95 inc parls
post and pack
Commodore 8B4/VIC 20 ..........ciien.... from £9.95 plus
parts
BB T e from £18.95 plus
parts

Also repair specialists for Amstrad and MSX computers

NO HIDDEN CHARGES

*SPECIAL OFFER

5 FREE GAMES WORTH £25

with each Spectrum repair Trade/School and Club dis-
counts arranged.
*For free, no obligation estimates phone or send your
computer to NOBLES for the fastest, cheapast repairs in
ESSEX.

NOBLES
14-17 Eastern Esplanade
Southend-on-Sea
Essex
0702 63377/8
63336/7/8/9
7 days a week, 24-hour Answering Service

SPECTRUM — AMSTRAD — COMMODORE

{Ask for Norman)

— MSX — ATARI—DRAGON — ORIC — EINSTEIN — MSX — ATARI —
— |HVLY — XSIW — NIFLSNIT — JIHO — NODVHA — [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 Department
(APL86), The British Computer Society, 13
Mansfield Street, London W1M OBP.

The Sth Personal Computer World show is due to
be held at Olympia from September the 3rd to the
7th. Over 63,000 people visited last year’s show
and this year, itis hoped that the attendance will

be even greater. As well as personal computers,
software, peripherals and complete business
systems will be on display.

The Computer Training and Education Centre are
running several courses in business
microcomputing. These run for between one and
five days and are held in London and Manchester.
The subjects taught include WordStar
programming, Introductions to Assembler code
and Advanced Basic.

Details are available from CTEC’s head office on
01 583 2322.

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 - INTO THE ARCADES

The latest in hardware and software for the Atari | | Postponed from this month, this is our look at the
ST series of computers, together with a round-up latest games to be found in the arcades.

of the best software for the 8-bit 130XE model.

MAKING SPECTRUM MUSIC
PCW DATA BASES S :
Reviews of two database programs for the A collection of programs demonstrating the
Amstrad PCW computers. One of them makesuse | | techniques involved in using the Spectrum 128
of Jetsam, the keyed record system builtinto Pcw | | Programmable Sound Generator.
Basic.

PLUS
ARGUS SOFTWARE The final instalment in the Your Compurter Course.
A profile of a software company with more Concluding our guide to programming for
varieties tha Heinz. beginners.

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

Contents subject to late revision

August issue on sale July 28, 1986

EXPORT

ADVERTISERS INDEX

A MIECROMNET ..o sasaessras 40
T2 e SR R 20 MICROGOLD ..o 82
i iins ) Bl =
_ AND OVERSEAS VISITORS N
ALL MAKES OF MICRO st e A S =
COMPUTERS, PRINTERS, BUDGET SOFTWARE . 60, 66 o
PERIPHERALS AND SOFTWARE CEEAN = 92
8UPPL|EP[}R1¥[}.E[)SISCDUNT e SO‘ET -------------- - OPUS SOFTWARE ........... 24
: CUT PRICE SOFTWARE .. 38 P
AMSTRAD ® ORIC ® SINCLAIR COLLEEN .o 2,48 PCW SHOW vvvvinsssaneans 8,9
@ BBC MICRO e ATARI o E R
COMMODORE e APRICOT o ENEbISh Y o O - PN 66
STAR ® BHOTHER AND ALL ENEAB i s ds ROBTEK e 14
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HACKING
THROUGH THE
JARGON
JUNGLE

OUR GLOSSARY SHOWS
YOU THE WAY

D\ @i SPEAKING THE
BBC LANGUAGE
AN INTRODUCTION TO

6502 MACHINE CODE
PROGRAMMING

GETTING TO
GRIPS WITH
GRAPHICS

MOVING IMAGES
ON-SCREEN

| RO
FORCED TO
SUBMIT

THE GP/M SUB-COMMAND
XPLAINED




ke short but inten-
sive Your Computer
Course is almost at
an end. This
month's  instal-
ment is the penultimate part
of the six-monthly series
designed to introduce the
fundamentals of computer
programming.

The mix of artcles 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 technigues
of computer graphics. In
particular, the Basic UDG
program for the CBM64, as
published last month, is
modified to increase its flex-
ibility.

The Your Computer
Course glossary has been a
major feature in previous
parts and this month is no
exception. John Lettice
nears the end of the al-
phabet; it is surprising how

many Ccomputing terms
begin with the letters from
Q1o S.

The third of this month’s
articles  introduces 6502
machine ceding programm-
ing. While not one of the
latest 16-bat wonder MIPPUs,
the 6502 is the workhorse at
the centre of many leading
micros, including the BBC
compuler.

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

INDEX

Computer Graphics 34
Glossary (Q-8) .... 36
6802 programming 38
CP/M Submit ....... 40

Contributors:
Ken Alexander
John Lettice
Peter Turcan
Geof Wheelwright

Compuler-
animaled
design

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
in whatever fanwasy-scape the
game planner has designed. To
round off the taster on anima-
tion techniques vou will need to
write your games, we will run
over the program cxample we
gave you last time, giving you
the information you nced to
finish the rock-collecting game
and supgesting improvements
you might make on it.

The first thing you need to
resolve is the question of smooth
movement across the screen. As
you will know by now, the
simplest method of moving
something across the screen is
to use the PRINT statement to
place the character on the
screen; then to use the CLS
statemnent 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 methed 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 vou want 1o
move the character, not just the
space where the characier had
previously been printed.

To make your animation
truly smooth, you need to
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 o move your
character up and down as well
as back and forth, that means
ensuring that the business of
blanking-out the previous posi-
tion of the character will have
to be handled in two dimen-
$100S, nol just one.

The exact method by which
vou set about identifving the
two-dimensional position of a
character is different from
machine ro machine. Many just
use x and y 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 to the
bottom right-hand corner.

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

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

Once you have mastered this
concepl, it is a relatively shorr
leap to achieving full cursor con-
trol of the character. All you
have 1o do 15 have the value of
the *Y’ co-ordinate tw increase
when you press the up key or
move the joystick upwards —
and conversely get it to decrease
when you move the joystick
down or press the down key —
and te 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’ 1s used to define
the position of the character in
our rock-collecting game.

Only one variable 15 needed
because the screen positions of
characters and pixels on the
Commodore 64 are not of the
XY type. They are at the top
left-hand corner of the screen
with one number, and increase
until you reach 1o the botom
left-hand corner of the display.

Eecognition must be
achieved

For the necessary cursor con-
trol to play the game, you see
how we need o take into
account what happens if each of
the four up, down, left and right
keys (CHRS$(145),CHR3$(17),
CHRS(157) and CHRS(29)) are
pressed. You will also see thar
because the on-screen man 15
made up of not one, but four,
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special characters that each of
.the characters has 1w be
rePOKED 1t the screen every
time the man 1s moved.

The other major game com-
ponent you will notice is the
counter in line 3000. At the
moment, it 1s only really set up
as a timer, giving you only 125
presses of the keyboard to com-
plete all ¢ lection of the on-
screen rocks. You could make
this a count instead by typing:
FOR T=125 o STEP -1
at line 3000 instead, which
would start the countdown of
vour kepresses at 125 and move
down to 1.

The alternative, i 0 score
only when & rock is collected.
To do that, however, you would
nced to write a routine which
found where each of the ran-
domly-placed on-screen rocks
finished and match that con-
stantly against your current
position. When it derected 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, vou could then
draw a serics 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 structure, so
that as you move round and
improve and change one piece
of the program the next is not
affected. In the rock-collecting
program, for example, the
keyboard input section is all one
module and could be replaced
by a jovsnck input section.

To allow for joystick input,
read the values of the joystick
port instead of the keyboard and
use the same incrementation for
when the cursor is moved to
gain the necessary control to
play the game.

Finally, to our little secret
about how 1o solve that little
problem in the game you saw
last time. I will not tell you at
‘once where the change is but
suffice it to say that you will see
1t between lines 10 and 230,

4 PRINT CHR$(147)
10 POKE 56334, PEEK (56334) AND 254: POKE 1,PEEK(1)AND251
20 FOR =0 TO 63
30 FORJ=0TO 7
40 POKE12288+1%8+J,PEEK(53248+1%8+J)
50 NEXT JINEXT | :
60 POKE1,PEEK(1)OR4:POKE56334,PEEK(56334) ORI
70 POKE 53272,(PEEK(53272)AND240)+12
80 FOR CHAR=60T063
90 FOR BYTE=0TO?7
100 READ NUMBER
110 POKE 12288+(8%CHAR) +BYTE,NUMBER
120 NEXT BYTE:NEXT CHAR
130 FOR L=40 TO 78
140 PRINT CHR$(147) TAB(1) CHR$(60);
150 PRINT CHR$(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=1 TO 125
3100 GET B$:IF B$="" THEN 2100
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 @,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$(1 93 PRINT CHR$(32):NEXT T
9500 PRINT CHR$(147)
9700 POKE 53272,21
10000 FOR G=1TO 23
11000 PRINT *
TIME'S UP....."
12000 NEXT G:GOTO 10000
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B Qwerty: Used by manu-
facturcrs n advertising blurb
for their computers, as in “has
full gwerty keyboard”. Beware
of non-gwerty keyboards.

W Qdos: DOS stands for disc

operating  system, therefore
Qdos 15 the operating system for
the Sinclair QL, launched with-
out discs. In this case the D
obviously has to stand for some-
thing else, butr please don’t
write.

B QL: Machine launched in
1984 by Sinclair Resecarch,
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 to
be Quiche Lorraine.

B Quinkey: Five-key single-
handed word processing sysiem
used on the Microwriter. Be-
ware of non-gqwerty keyboards
— see qWerLy.

B Quadrant: Part of Sutton
where computer journalists rub
shoulders with esoteric titles
dealing with supermarkets,

t_m'el agents and other publica-
Tions.

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

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

think, a medical condition
involving forgetfulness but a
kind of memory used in com-
puters which allows wyou to
access any part of it, from any
point, ar any ume.

B ROM: Read Only Memory.
The microcomputing equiva-
lent of the Bourbons, who
learned mothing 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-
PULEr.

B REM: Short for remarks and
used by programmers to anno-
tate programs with comments
explaining a listing. Computers
ignore theose 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 to read
through all martter preceding the
required entry, use sequential,
or serial, access.

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

album *“Raster Scan Vibra-
tions."
W RUN: 1, Basic command

used to execute a program after
is 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 compurer
company, as opposed to the pro-
fit figures of IBM, which arc
absolutely unreal. Also all sen-
sible numbers which people can
comprehend, consisting of posi-
tive, negative. zero and frac-
tons,

B Real-time clock: A software
device, somerimes builr into a
computer ROM, which gives
you progressively more mislead-
ing information about the time
of day the longer the computer
is turned on.

B Reciprocal: The reciprocal
of a number is one divided by
that number and relates in the
same way to that number as a
normal computer company's

(0

The jargon which pervadss the compuss
language than a tool to effective comm
know. By following John Lettice’,
can be fluent in the hi-tech paxn

\e /

profits relate 1o those of IBM.
B Record: The number of
operaling svstem versions the
QL has had. Alternatively, a
collection of data items or a sub-
division of a file.

B Recursion: The repetition of
series of operations, which
may include an operarion that
calls irself. See bug.

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

B Refresh: To re-write data
into an ar¢a, 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
wanlt 1o 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-locarable.
So are other things. If price and
quality of current manu-
facturers of Sinclair machines
does not suit Alan Sugar, pro-
duction is re-locatable to Korea.
B Report generator: Usually
part of another program, e.g.,
an accounting suite, which pro-

duces printed output.

B Reserved word: A word
which cannot be used as a vari-
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
1o cxecute Basic commands,
sometimes also known as Enter.
B Right-justified: Speech by
Norman Tebbit, or hard copy
where text 1s aligned on the far
right. As I sad, 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-
ing error.
B Routine:
routine.

B RS232: A standard interface
designed to facilitate communi-
cations. It 1s important to make

Short for sub-

sure you have the correct
standard, as they are all
different.

——1
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er industry :eems more like a foreign
ications for those who are not in the

e’s guide to computer-speak you, too,

arjance spoken by computer people.

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

B Search: A search checks data
for the presence of a given value,
B Segment: Compurer compo-
nent — sec re-set. Alternatvely
a division of memory.

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

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 o be sent lining-up conga
fashion, rather than parallel,
which involves them holding
hands and jumping.

B Shared resources: [tems of
hardware which can be used by
more than one micro, ploneered
unsuccessfully by Widgit Darta
Products with its One Per
Building concept.

W Shift: A key which alters the
case or mode of a micro, or o
move data in a register to the
left or to the right.

B Signal: An electrical impulse
carrying information between
machines.

B Sign-on: Action followed 1o
gain access [0 a remole com-
puter, synonomous with log-on.
Also see redundant.

B Simulator: A device, also
known as an emulator, which
simulates another device, gener-
ally not wvery accuratcly or
quickly.

B Sinclair: Term used 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.

B Spooling: Involves wriung
dara to a disc for later ourput 1o
a printer.

B Start bit: A bit preceding the
data bits in a character code dur-
ing communications 1o idenufy
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 flowcharting and
intended 1o be elegant — good
structured programmer word,
this — and easy to understand.
Structured programmers can be
recognised by their willingness
to discourse on esoteric program
languages and occasionally by
their Pascal T-shirts.

B Subscript: Somenmes refers
1o illegible printer output, or
rejected BBC radio plays, but
really means those dinky lirtle
letters which reside just below
the real thing.

W Subset: A collecion 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 compurter outrput.

M Systems analysis: A method
used by consultants 1o persuade
you. 1o pay inordinate amounts
to give a recommendation as to
where your business problems
lie, and how vou can solve them.
The answer is invariably that
you need more money.




he 6502 has proved to
be a workhorse of a
processor. At the

centre of the Apple II,

Commodore 64, BBC
and many other successful
microcomputers, the 6502 has
developed a momentum which
is keeping it alive, even in the
days of impressively-powerful
processors such as the 68000.
One of its main advantages is
that it is comparatively casy 1o
program — easiér, in our opin-
ion, than the Z-80 - so getting
1o grips with it does not take 100
much time.

Every processor has a range
of instructions it can interpret
- the full range is called the
mstruction set — and a program
written in those instructions is
usually called a machine code
program. It is possible to add
short machine code sections to
a Basic program by using PEEK
and POKE commands to load
the data and instructions into
various memory locations.

The reason is simple — speed:
Basic is slow, machine code is
very fast. Another reason is that
a machine code program uses.a
minimum of memory space,
whereas Basic or any other high-
level language is comparatively
greedy. 5

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 not necessary as there is a
built-in assembler.

An assembler translates whar
are called mnemonics which a
human can understand into
numeric codes the processor
understands. The process of
developing a machine code pro-
gram is to create a file, usually
called a source file, and to use
an ediior o (ype-in the
instructions in mnemonic form,
run an assembler program to
create a second file containing
those instructions in numeric

SUBRTN PHA
TXA
PHA
TYA
PHA

L

TAY

RTS

Convention for writing a machine code subroutine

! save off A,X and Y on the stack

<body of subroutine>
*

PLA / restore A X and Y

Beginners’
guide to the
6502

form, return to the editor to cor-
rect any syntax errors, re-run
the assembler, and finally run
as a program the output from
the assembler, usually called a
binary or object file.

That basic loop is then
repeated many times as faults in
the program are found. A
further extension of the loop is
to develop a large program in
several more manageable posi-
tions, called modules, assemble
them separately but run them
all rogether by using what is cal-
led a linker. A reasonable size
for any module is 500 lines, so
becoming familiar with a linker
can be left until you are familiar
with the main business of writ-
ing machine code programs in
assembler.

For anyone considering
entering the world of 6502
machine code, I would recom-
mend obtaining a good assem-
bler package and a good refer-
ence book on the 6502, The

other main piece of documenta-
tion needed is a detailed refer-
ence guide to the computer
memory — a memory map. With

those three things machine code

programs of great size and com-
plexity can be tackled. Without
any one of them you may well
fall on the first fence.

it is important to work out con-
ventons to handle subroutines
and then stay with them
through thick and thin. The
imstruction 1o ¢all a subroutine
in 6502 1s JSR <xxxx>, where
<xxxx> is the address of that
subroutine in memory or, more
usefully, a name associared with
an address.

TSR is a good example of a
muemonic — it stands for Jump
to SubRoutine. When that
instruction is done the com-
puter remembers where it
finished by placing a remurn
address on a stack. A subroutine
15 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
<XAXX>.

A stack is like 2 machine gun
cartridge — the first bullet in is
the last out. That method is
used so that if one routine calls
another, thar calls a third, that
calls a fourth, and so on, then
the RTS instructions will pick
up the return addresses in
reverse order, so the fourth sub-
routine will return to the third,
the third to the second and
finally back to the first.

A processor conlains a
number of registers — see the
computer course in the May
issue 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
to good conventions, you will
not need to concern yoursell oo
much with them. Another regis-
ter, the processor status (P) con-

Figure 2.
ADD16 SAVE
CLC

RTS

Adds N1 to N2, leaving the result in N2

/save registers

{clear the carry flag

LDA NIL /[Aregister = low byte of first number
ADC N2ZL /add the low byte of second number
STA N2ZL /storeinlow byte of second number
LDA NIH /A register = high byte of first number
ADC N2H /add the high byte of second number
STA N2ZH /storeinhigh byte of second number
RESTORE /restore registers

The most fundamental unit of
any program is the subrouting,
sometimes called a procedure,
without which programming
would be almost impossible.
Before leaping into a program,

tains single bits, called flags,
which are set independently to
give informarion on the results
of comparisons and the like.
When a subroutine is called
it 15 a good idea to save the
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A, X and Y registers, in case
they conrtain useful information
the calling routine does not want
1o 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 SR, the registers are saved
on the stack before anything is
done and restored at the end of
the routine before returming.
The five statemenis which
save and restore regisiers cam,
in many assemblers, be grouped
into what is called 2 macro. A
macro 15 a definition of any
number of instructions and pre-
vents having to type them every
time; the assembler program
will include them when it
encounters the macro. In future

You need an
assembler, a
reference book
and a memory map

examples we will assume there
arec two macros, SAVE and
RESTORE, which save and
restore the A, X and Y registers
respectively,

The 6502 operates on units in
byte quanmities. There is an add
and a subtract instruction bur
many programs will require
additions and subtractions of
numbers larger than eight bits.
If we wish o add two 16-bit
integers, that is done in 6502
instructions by adding each half
ar a ime 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 to 0
bur the addition of the two low
bytes may set it to 1 if tharaddi-
tion overflows. If it is set to 1,
the ADC command — ADd with
Carrv — in the second addition
ensures that overflow is taken
into account. The other
instructions in thar subroutine
shoud be reasonably obvious;
LDA loads the A register with
the contents of the memory
location specified, STA does the
reverse,

Many 6502 programs will

conrain a large number of fun-
damental routines which per-
form 16- and 32-bit addition,
subtraction, multiplication and
division. Fortunarely 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 6302 programming books
from which they can be copied.

Our  example addition
exposes another problem. that
of addressing. The numbers N1
and N2 are passed as parameters
to the subroutine by first load-
ing the values into four bytes of
memory. Figure three shows
how this subroutine would be
called o multiply 300 by 125.

In fgure three, the instruc-
uon LDA £1 loads register A
with the number 1. Thar is cal-
led immediate addressing. In
figure two the instruction LDA
NIL loads the register A not
with 2 number but with the con-
tents of the byte pinpointed by
the name NIL. That is called
absolute addressing. Immediate
and absolute are called addres-
sing modes and 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 1s Y bytes away from the
address held by the location
LOC in memory. This is an
example of indirect indexed
addressing; the Y register is
used to provide the index and
the brackets round LOC mean
that the contents of LOC are
required and not LOC. The lat-
ter form of addressing is called
indirection and is very useful in
writing machine code pro-
grams.

Although addressing is cru-
cial, learning the addressing
modes is a little like learning
English tenses in grammar; it is
often casier to learn by example
and ignore the theory. Plough-
ing through text on ndirect,
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

proceed — do not attempt to
swallow 1t all at once.

bytes of memory called Zero
Page. Thar is the first 256 bytes
of RAM, and is special as the

advantage of being faster than

structured language such as Pas-
cal or possibly Basic. That is

are often difficult to find in an
assembler

job. So learn addressing as you

Another crucial concept sur-
rounds the use of a special 256

first two hex digits of any of
those byres addresses is 00 -
hence the name Zero Page. To
take advantage of that there are
special addressing modes for
Zero Page which have the

the rest, as a shorter address has
1o be interpreted by the proces-
50T, .
The address is shorter since
the processor knows the first
byte 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 arca of memory and so
that page becomes prime real
estate for storing frequently-
used variables.

Machine code prégramming
15 often easier if the algorithms
are written in advance in a well-

because major program flaws
lisung and also

because translating downwards
to assembler is straightforward.

The statement [F C = D THEN
PROC-ONE ELSE PROC-
TWO is translated in figure
four; note how the high-level
language can be used as com-
ments. OUT and P2 are labels
used by the unconditional jump
instruction JMP and BNE -
branch if equal flag not ser.
Gotos, case 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 lines of code
arc needed to translate single
lines of a high-level language
but with good conventions the
extra size should not be too dif-
ficult to cope with. Each
instruction — there are 56 — usu-
ally takes between two- and
four-millionths of a sccond 1o

complere.
Speed of that kind is
hopelessly unobtainable in

high-level languages and is cer-
tainly the main atiraction of
machine code programming but
also there is the feeling that you
arc really in control of the com-
puier, as machine code
instructions are usually easy o
understand, perform  exact
operations and have no side
effects.

Figure 3.

/ Data bytes set up in memory

NIL HEX o

NIH HEX o

NZL HEX 00

N2H HEX 00

! add 300 to 125
LDA £1

1

STA NIH
LDA £44
STA NIL
LDA £0
STA N2L

LDA
STA

£125
NZL

Setting-up parameters for the 16-bit addition, .

/ 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

CMPD

BNE P2

JSR PROC-ONE
JMP QUT

P2:
ouT:

Translation of if . . then . .else

{THEN PROC-ONE. ..
JSR PROC-TWO /[ELSEPROC-TWO
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tremes of program-
ming in 2 high-level
language like Basic
and low-level coding
in an MPU naiive 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 yetr the
degree of control 1t affords the
user aver the computer system
is more akin to that achieved
when using machine-code.

CP/M, the most widely-used
8-bit operatng sysiem, has a
wealth of transient program
utilities available 1o the user,
though most people make little
use of them. Amstrad, for
example, supplies a comprehen-
sive range of CP/M utilitics with
the PEW and CPC computers
yet, 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 15 SUBMIT; the COM file
for this utiliry is supplied on side
two of the PCW system soft-
ware.

The SUBMIT utility allows a
sequence of instructions stored
‘previously within a data file o
be executed one by one as if they
were entered at the keyboard.
To appreciate the significance of

Submit is only
one of a range of
powerful CP/M
utilities.

this command, consider rhis
example. The PCW computer
15 1o be used in conjuncrion with
a word processor which requires
a COM file and associated over-
lay files 1o be copied to the PCW
RAM disc so that it may operaie
most efficiently.

To achieve that without the
use of the SUBMIT unlity
would require the following
serics of commands to be
eniered at the keyboard. Fiest
with side two of the computer
system software in drive a, the
CP/M Peripheral Interface Pro-
gram would be called with the
command PIP. The discin drive

cIween !lht IWin ex-

Forced m [0

st

4 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:wpprini.

ovl.

Those commands would then

be followed by a single return
| o exit the PIP unlity and then

the line M:<return> to log on
to drive m, then the command

Having created thab file on
the word processor working disc
and copied the PIP.COM and
SUBMIT.COM files from side
two of the system disc, 1o load
and run the software it 15 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 additiﬁm’ﬁl 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 time-consum-
ing series of commands wonld
have to be entered at the start
of every session with the word
processor; clearly there must be
an easier way. The SUBMIT
utility provides that easy way
out of the problem.

In the foregoing example, the
user would create a file called
USEWP. The file tvpe would
be set o 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 util-
ity or by Locoscript using the
create z 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, CPf
M looks :gfor a special file,
PROFILE.SUB. If that file i5
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 dise 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 ather CP/M commands

5

m:n be incorporated as part of a

SUBMIT file. The SET-
KEYS.COM and associated
KEYS filé eguld, for example,
be used a8 part of the submit
pm@sa “That would allow the
11;2;,:&28@:‘6 of the computer 1o be
1 ! so that the kr:ya
associated with word processing
funt:uom 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
loaded the computer is confi-
gured for immediate use. SUB-
MIT, though, is only one of the
commands which can be used
to personalise the PCW com-
puter to meet the requirements
of .a particular user. Browsing
through the CP/M section of the
PCW manual will reveal many
more useful nnilites.

software 15

specific examples.
FURTHER READING

ANDSOTOZ...

NEXT MONTH
MASTERING INTERRUPTS

Many programs use interrupts to speed their operation. We
explain the concept of interrupt-driven software, with some

Is there life after the Imdnmpuurm:?iam;mt
suggestions for additional reading.

- With the final part of our glossary.

Listing 1.
PP

<m:=a:wp.com
<m:=a:wpmsgs.ovl
<m:a:wpprint.ovl

=

<m:

<Wp

Note that the above could be
shortened by use of the CP/M
wild card option, by replacing
the three lines transferring the
WP files to the RAM dise with
a single line of the form
m:=a:=wp*.*

Listing 2.

JH4CPM3 . EMS

PIP.COM

SUBMIT.COM
PROFILE.SUB

WP.COM

WPMSGS.OVL
WPPRINT.QVL

Note th th:: CP/M software
may have a slightly different
reference frém that shown
above but will be the only file
to have the EMS extension.




FREE SOFTWARE

When you buy one of the new Atan ST computers from Silica
Shop, yau will recoive a [Brge and vared software package free
ol-gnarge. This package covers several apphicalions and com-
priges a foted of ning ties, All STS now have TOS/GEM on
FOM, and the total fist'of {res softwang is as folows:

1} GEM - OF Dasklop envirommeant with WIME fin #OM)

24 TOS - Tramie! Oppraltng System {in BOMY

3) tat WORD - Word Processor by GET using the GEM

emvrronment and mhalfie windows
4) BASIC - Porsonal Basic by BA (with manual)
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FREE CP/M EMULATOR

This newly snnouced CPYM Emalation Package, will enabde soltwans
writhim widor Digeal Rosearstvs 280 CPA oparsting syatem 1o be run an
e 5T family of compiters. There ane several thousand appcafions
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IBM COMPATIBILITY

Ta mako the ST avadable fo those busmosses who currently sun |BM
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walre 10 U O any ST system

3rd PARTY SUPPORT

Tne power and polential of the ST mnge of computers is
causing & flood of new soltware tithes, peripheras and dcoess-
ores from third party manufsciurers. Titles range lrom word
procossing o spreadshact programa, from graphics and games
o databage managaman! - all with thosa casy drop down mgnus
and windows. With the [is1 of companies producing 5T softwase
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11 =, which one do you own?
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uasmodos ding-dong
derrin _ dos rattle the rafters
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no 'modo has lept before!,
Go on... take a swmg at it!.
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