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No wonder people are racing out to buy Amstrad's 
new CPC: 6128 computer. 

Not only docs it answer all your business needs, 
it's also compatible with nearly 200 
arcade and adventure games. So it 
can either speed you through your 
income tax returns or whizz you 
round a simulated Silverstone. 

On the business side we start 
you off with 
a free disc 

which introduces you to the Amstrad CPC 
6128's impressive range of capabilities, 
and the best ways to exploit them. 

You'll disc over how its massive 
128k memory can open the door 
to over 8,000 CiVM' applications. 

Programs like 'Wordprocessing' and 'Database' will 
file and index records, produce standard letters, mailing 

lists and even compile reports. 

There's a series of business control 
programs which form a complete invoice, 
stoc k control and statement system. 

In other words it's easy to choose 
the software vou need 
to take the big problems 

out of your small business. 

But even il you don't own a business 
there are plenty of good reasons lor 
owning an Amstrad CPC fS128 

It makes short work of the problems 
we all lace. Like keeping track of rates, mortgage and 
I LP payments. 

I lowever even software packages as comprehensive 

AVAIIASIEAtALLD€RS • BOOTS • BR1DGERS • CLYDESDALE • COMET • CURRVS • DlXCMslS • GRANADA • GREENS • IASKYS • J0HNIEWIS 
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as Amstrad's arc only as good as the hardware 
they're loaded into. 

You need a complete system. 

That's why the Amstrad comes complete 
with a built-in disc drive as well as a monitor 
(green screen 01 hill colour). So it's ready to go to 
work as soon as you get it home. 

And il you want to go further additional disc 
drives, printers and joysticks arc all available to ensure 
that your computer can grow with your growing needs. 

1-inaily there's one feature ot the Amstrad CI'C 6128 
that's both good business and a pleasure: the price. 

With Green Screen around £299 
j With Colour Monitor around 

Tell me more about the Amstrad CMC 6128 

-JF Wiine 

Address 

Amstrad 
i 

CPC6128 
with 128k memory 

I W h o says bus i ne s s a n d p l e a su r e don ' t m i x ? 
AiiiMi.td I 'O box 4b2. Hi cut wood, bww, C M 14 41.1 | 

i.l M is J U J t h . i i " I i l lpul r-vM.jn.il li.i 

RUMbttOWS SuPSLMtiabCCUNI SIOkES • I ANDY • VALWNCtS • W.H SMIIH • WlGFAllS • AND GOOD IMDEPtN DENT COMPU": R SIORtS 



Join the front runn< 
The main event in the personal computing 

calendar has got to be the P C W Show at 

Olympia. Its 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 

alongside Fresh, talented newcomers. 

At your leisure you can pick and choose 

the ideas that will profityou best. 

And with an extensive range ol hardware, 

software and peripherals on show, you can 

be certain there's something ol interest lor 

everyone. Whether you re a seasoned 

professional, a teac he r or an enthusiast. 

There's also a line-up of services and 

facilities to help you make the right decisions. 

Like the Application Advisory Scrvicc and 

consultancy area, our Product Locator system, 

te A . mm & % i y 41 



ers at the main event. 
the new P C W Show Education Centre and 

the Association of Computer Clubs. 

All ollering help and advice with 

your computing problems. So how 

will the stars tare against the 

smaller specialist suppliers this year? 

for •your tickets now. [Business, professional 

and trade only days 3-4 September j. 

Kor advance tickets at £2.00 each 

ring the P C W Show ticket office 

on 01-487 5831 with your Access 

or Bare lay card number. O r send 

a cheque to P C W Show Tickets, Get set for the main event when all will ^ ^ s ^ j j ^ ^ ! ^ 

be revealed. 3-7 SEPTEMBER 1986 ^ Manchester Square, Ix>ndon 

The stadium is London's Olympia. Q|_YMPIA LONDON 5AB. 

The dates 3-7 September 1986. Send Sponsored by Personal Computer Worid Or£Mi>»«r In Moocbuad I .Tiurd 11 .Minthotrr Si) rr l,«,.U\VI,M,'.Ml 
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CHARITY COMPILATION TAPE 
A L L P R O C E E D S GO TO THE 

P R I N C E S T R U S T 

LIGHTNING DISIRIBUTION LIU 
841 HARROW ROAD 

LONOON NW10 

{ ^ • S i T M T i T i l i T U : B E ! 

PHI-ALL II AcnvisiON PITFALL11 ACHVISION 
PSYIRON BEYOND SPACE PILOT 2 ANIROG 
(ALL GUY ELITE PSYIRON BEYOND 
AU ASIRA GARGOYLE FALL GUY ELITE 
SAM STOAT SAFEBREAKER GREMLIN GRAPHICS DEMONS OF TOPAZ FIREBIRD 
SPLA1 INCENTIVE SHEEP IN SPACE LLAMASOFT 
MUGSY MbLBOURNL HOUSE KONG STRIKES BACK OCEAN 
KONG S1RIKES BACK OCEAN BLACK THUNDER QUICKSILVA 
CHEQUEREDFLAG PSION DEAFHSIAR INIERCbPlOR SYSTEM 3 
BLUE MAX U S GOLD IALLAUEGA U S GOLD 
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TIMETRAX m Just after the Holocaust y o u wouldn't think anyth ing else could go wrong now would you? There y o u were sitting peaceful ly in 
your cellar, t ry ing to hove the nervous b r e a k d o w n y o u ' v e e a r n e d a n d the next thing you know you're setting out through the 

Portals to stop tho Evil O n e rending asunder the fabric of Creation* Some days nothing goes r i g h t . . . 
A n amaxing , al l -act ion, a n i m a t e d adventure across the ages of M a n to save civil isation. You'll be ab la to start p l a y i n g it in minutes 

but you mightn't finish it for years! 
W A R N I N G : This g a m e could d a m a g e y o u r social life. TIMETRAX Is an addict ive habit . 

DORE 64, SPECTRUM or AMSTRAD: £9. 

/H IND G A m S 



EDITORIAL 

Asignificant 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 thai a review will be based on an 

immediate evaluation of a product is not a 

disadvantage; the attractions of that tvpc of hardware 

COMMENT 
or software are essentially immediate in nature. 

When reviewing items which arc more complex in 

nature, however, a reviewer can face a number of 

problems. 

Take for example the task of reviewing a newlv-

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 period in a variety of applications. Clearly the 

latter requirement conflicts with the first. Ihus the 

reviewer's dilemma. 

At Your Computer we think we have found 

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 pretencc 

to assess the package in-depth. That review will be 

followed two months later by a further assessment 

based on our experience of using the product for a 

period. 

The first software to be subjected to this form of 

review will be a database package. We shall be using 

it. among other things, lo 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 

it) be able to give readers the best of both worlds. 

Heavy loss at 
Commodore 

I lot on the heels of the 
Commodore announcement of 
the f inal of f ic ia l launch of the 
Amiga in the U . K . fol lows the 
news that the company is 
showing a pre-tax loss of $36.7 
mi l l ion in the first quarter of 
tins year on sales of J»IS2.3 
mi l l ion wor ld-wide. 

Commodore U . K . head 
man Chr is Kudav says that 
despite announcements o f the 
poor f inancial showing, there 
arc many people sti l l want ing 
Commodore products and that 
owners of 64s. 128s et ol need 
not worry about their favourite 
computer company, l i e is 
part icular ly opt imist ic about 
the Am iga , announced in May 
as a £1,500 business machine 
w i th colour mon i to r and 
bui l t - in disc dr ive. 

" W e are recrui t ing dealers 
for the A m i g a , " he says. " W e 
have about St) dealers and they 
are apply ing thick and fast. A l l 
the dealers we have so far 
recruited have made their first 
orders. I wou ld say we are 
cautiously opt imist ic about the 
product . " 

Kaday also spoke about the 
much-mooted I B M 
compat ib i l i ty add-on for the 
Amiga. " I t is only o f short-

term importance. Once the 
software becomes available in 
true Am iga fo rm, people wi l l 
not want PC software for i t . " 

1 le is a l i t t le more guarded 
when ta lk ing about 
Commodore 64s and 12Ss. 
The word in the industry is that 
Commodore wi l l soon be 
unvei l ing a version of the 64 
wi th an enhanced graphics 
interface and 128 casing but it 
is not surprising that the 
company wants lo keep as 
t ight- l ipped about that as 
possible whi le it is busy mov ing 
present stocks of the machinc. 

The new man at 
Commodore was. however, 
more for thcoming about the 
company's Amst rad-k i l l e i . the 
Commodore I2K-D. The 
machine previewed exclusively 
in Your Computer in March , 
includes monochrome 
mon i to r , detachable keyboard 
and lu l l 64 compat ib i l i ty and 
Commodore says it w i l l be 
pushing the machine heavily in 
advert ising dur ing the 
summer. A l though 
Commodore says there wi l l be 
no reductions to the £499 price 
of this bundle, summer 
promot ions have been known 
to include price cuts. 

RAM upgrades 
Elsewhere in this issue o f Your 

Computer is an article 
describing the instal lat ion of 
an extra 25(>K bank of R A M 
to the PCWS256 computer . 
Hav ing upgraded the R A M 
disc o f the machine, the next 
obvious step is to install an 
addi t ional disc dr ive. 

Do ing that the Amst rad way 
is a rather expensive opt ion 
and many owners may wel l 
baulk at the cost o f the of f ic ia l 
disc upgrade k i t . Enter Citadel 
Products, a London-based 
company which offers a 
complete disc and memory kit 
for onlv £IS<).95. The kit 

includes all the necessary 
mcta lwork and instructions 
and the price is inclusive of 
V A T and post and packing. 
We plan to review the disc 
upgrade in the near future. 

Ano ther company in the 
business of supplying R A M 
upgrade kits is Sil icon Ci ty. It 
of fers a set of R A M TCs 
together w i th instructions at 
the price o f £32.50. 

Citadel Products, 50 H igh 
St ieet, Edgware, Middlesex 
H A S 7EP. Tel : 01-958 1848. 

Sil icon C i t y , M i th ian , St. 
Agnes, Cornwal l TR5 OOF.. 
Tel : 0X7255 21123. 
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Sir Clive 
backs WSI 

There is l i fe a Iter dealh. at 
least if you arc a brainchi ld of 
Sir Cl ive Sinclair. Whi le 
Amst rad figures indicate just 
how many tape recorders and 
moni tors it wants to add to the 
Spectrum and how qu ick ly it 
can dump the Q L . those 
behind Sir Cl ivc's Mcta lab 
brainstrust have been work ing 
quiet ly to gel one o f his most 
innovative projects to dale 
back on its feet. 

The Wafer Scale In tegrat ion 
project to produce a new breed 
of high-capacity and highly-
reliable chip has occupicd the 
minds of Meta lab fo r many 
months. Most o f the people on 
the Sinclair WSI project had 
been working-on WSI research 
lor some 12 years when the 
news came that life at M i l t on 
Ha l l in Cambr idge would no 
longer be populated by 
Microdr ives and Spectrums. 

It should have been no 
surprise, then, that the idea, 
together w i th the people 
work ing on i t . has now been 
moved to a new Sinclair-owned 
company which does not 

contain the name o f the 
famous si l icon-knight. 

l istabl ishment of the 
Cambridge-based Anamar t ie 
company is a del iberate move 
by Sir Cl ive and the people 
work ing on the WSI project to 
take away at tent ion f rom his 
past consumer interest and 
focus on the more up-scale 
chip manufactur ing project 
which might help Sir ( live 
make his next major f inancial 
comeback. 

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

A successful complet ion of 
the WSI project wou ld be a 
b i t ter p i l l for many Q L 
owners, who had been told 
or ig inal ly that iheir machines 
wou ld be the first to benefit 
f rom this ground-breaking 
tcehnoloev in the fo rm of a 
WSI half-megabyte R A M 
expansion for the machine. 
A l though many companies 
have since moved to f i l l the 
gap, they are not exactly 
o f fe r ing 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 
I I for t l ic Amst rad , 
Commodore 12Xand Atar i ST 
range for less than CI5(1. 

That is a considerable 
reduct ion f rom the previous 
price of up to £5(K) sl i l l the 
price for the similar Ashton-
Tate I B M PC product. It is 
expected that o i l ier major 
software f i rms wi th CP/M 
versions of their software wi l l 
soon fol low. 

Amst rad users should also 
be comfor ted by the news that 
Amst rad has now off ic ial ly 

supported the Pace 
Night ingale modem for use 
wi th its computers, a move 
which should make the 
communicat ions market for 
the PCW machines, current ly 
dominated by the Sagesoft 
Chi t -Chat package, a good 
deal more compet i t ive. 

The standardisation around 
the new Amst rad 
communicat ions pack could 
also improve the tr icky 
business of sell ing 
downloadable software on 
communicat ions services such 
as Micronet SOU. which 
greeted the news of the 
Amst rad modem wi th 
enthusiasm. 

Oops. . . 
As part o f our Sinclair Special 
published last month wc stated 
That the F F Electronics 
l>oodlcr l ight-pen was 
available only lor the 
Spectrum 128 computer . We 
have been asked to point out 
that the l ight-pen is available 
in a version compat ib le w i th 
the Spectrum Plus. 

We also stated that the 
software accompanying the 
Dood lc r d id not support 
picture reduct ion/ 
enlargement. That is also 
incorrect, as the package 
allows users to add fine detail 

to pictures created w i th the 
l ight-pen. 

Oops I I . . . 
In our guide to I /O devices 
publ ished in the May issue, we 

suggested that the Voyager 
modem was await ing B A B T 
approval , in fact, the Modem 
House Voyager modem has 
been granted a B A B T 
certif icate of approval and we 
apologise to Modem I louse lor 
the e r ror in our report . We can 
stale, wi thout reservation, that 
the Voyager modem 
represents excellent value. 

MAN LOGIC 
— 

INAWKLDOF HI- TECHNOLOGY IT 
IS ASSUMED 1HRT THE COMPUTER 
IS f) CREATION OF TODRY. 
HOWEVER. IN THE BEGINNING 
THERE Wf)$ 'MHN' RNP HE 
LONG-ED FOk fiKNOWLEDGE OF 
THE HERVENS. ft KNOWLEDGE 
WHICH ONiyR MACHINE COULD 
GIVE HIM.. R LOGIC MACHINE.! 
RND SO HE SET RSOOT CRERT/HG 

SUCH R MR CHINE, R MRCHINE 
WORTHY OF THE RT TEN TION OF 
THE GODS! 
ir/$f)T THRT MOMENT OF 

EUL FfL ME NT OUR STORY 8EGINS 
RS THE FIRST QUESTION ISRSJCED 
OF THIS MONUMENT 70 TRUE 

ENLIGHTENMENT., 

-X3J 

By NEIL BRADLEY 
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MAN LOGIC 
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Why pay repair bills 
when you can solve or 
prevent most of your 
1 5 4 1 and 1 5 7 0 disk 
drive problems 
for only £19.95 

Every t ime you use your 
disk drive the protect ion 
on your sof tware bangs 
your playing head, 
eventually knocking it out 
of place. Now wi th our 
very easy to use Magic 
Disk Kit wi th a clear book 
of t ips you can remedy 
head al ignment faults 
and give simply 
maintenance to your 
machine to give better 
performance and longer 
life. 

Available f rom good 
computer shops or : -

Roblek Ltd. Unil 4, Isleworlti Busiitess Complex 
St. John s Road, isteworth. Middx TW7 6NL 
Telephone 01-8474457 

JHE TOUGHEST CHALLENGE YET 

iqH^IERCENARY ENTHUSIASTS. 

NOVACjEN CASSETTE £5.95 DISK £9.96 
NOVAGEN SOFTWARE-SALES: 142 ALCESTER ROAD 

BIRMINGHAM B13 8HS 021-4499516 

ENFAB of EYNSHAM 

Computer Workstations 

workstat ions f rom £57.50 inc V A ' I 
amstrad workstat ions front £64.4(1 inc V A ' I 

enfab also of fer worktables: pr inter stands: custom bui l t tables: 
f i l ing trol ley's ctc. - carriage extra 

for more information write to:-

ENFAB of EYNSHAM 
9 Tilgarsley Road, Eynsham, Oxford OX8 I PP. 

please enclose a S.A. E. 

OR Telephone: 0865 881561 
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COMMUNICATIONS NEWS 

» 

» Cheap Hayes a Miracle? 
A mysterious new modem 
I'rom Mirac le Technology was 
advertised in last month's issue 
o f Your Computer and various 
other June issue magazines. 
That was strange, because 
issues o f Miracle press releases 
arc usually an abundant and 
famil iar component o f our 
mai l , vet there had been no 
ment ion of a WS4000. 

Undergoing pre-product ion 
beta testing is the Spectrum 
I2X modem hinted at in last 
month's Your Computer. For 
£79.95, Spectrum 12S owners 
w i l l be able to buy a custom 
modem, the Spectre, f rom a 
company which rose f rom the 
ashes o f O i l L td . which 
designed and manufactured 
the famous VTX5000 modem, 
among ot l ic is . 

Spectre Communicat ions, 
run by ex-OF.L engineer 
Lawrence-Cook, has done a 
deal w i th Tandata to use part 
of the Tandata Qcom Q I 
modem system in its Spectre 
package. Spectre uses the 
modem section o f the modular 
Ocon system - an e x - O E L 
product replacing the 
software module w i th i l sown. 
Sinclair owners wi l l he 
del ighted lo hear that Dave 
( jo rsk i . who contr ibuted 
mujo i enhancements to the o ld 
VTX5000 , was enlisted to 
wr i te the Spectre terminal . 

l ul l scrol l ing text and 
viewdata standards wi l l be 
catered for as standard and 
al though I he Spectre modem is 
restricted to 1.2(H) baud, an 
oi l -board RS2.>2 interface 
enables the user to l ink to 
more exotic modems, 
something v i r tual ly unheard o f 
previously even on t he or iginal 
Spectrum. Gorsk i 's software 
has b i l l of t •l ine mai lbox 
capabil i t ies, user-to-user and 
300 baud conf igurat ion 
options. 

It appears that the ever-
eff icient Miracle market ing 
people had jumped the gun in 
the advertisement depar tment : 
the new WS4000 was not 
supposed to he launched unt i l 
mid-June. 

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

As the boxes for the 
OL-based Qcom system were 
designed to match the Q L . 
they also match the Spectrum 
I2S. punctuat ing its 
attractiveness as the modem 
f inal ly to release Spectrum 
users into the ful l wor ld o f 
comms. 

The Amst rad modem wi l l 
cost and. connected via a 
suitable RS232 interface, can 
be used wi th any propr ietory 
Amstrad terminal software, 
e.g.. the Pace Commstar 
package 

Amst rad claims to be 

l et your keyboard do the 
walk ing? B T and Prestcl have 
made a low-key announcement 
thai some telephone users wi l l 
be able to use Prcstel, via a 
gateway interface to B T 
mainframes, as an electronic 
Yel low Pages telephone 
directory. 

There was no ment ion of 
ordinary telephone 
subscribers* numbers being 
accessible on the system - only 

slightly 'over the top' to br ing 
it to our at tent ion - at 1149,95 
plus V A T l h c WS4000 must be 
one o f the cheapest Haves-
compatible smart modems 
around. 

For WS4000, read "str ipped-
down basic version WS3<KXi . 
Missing f rom the WS4000 
specifications list are the £295 
WS3000 call mon i to r , 
user-programmable in/out 
port and battery back-up for its 
telephone number store. The 
4000 can be upgraded via 
modules f rom its basic V21/23 
specif ication - 300 and 1.200 
baud to V22 and even 2.400 
baud V22bis. the latter of 
which could be put to good use-
on the new Prcstel Vasscom 

interface - see elsewhere. 

shipping around 70.<mhi micros 
a month , the major i ty being 
the PCWS256/S5I2 type. I rom 
that there are opt imist ic 
expectations o f up to 20.000 
new Ams i rad comms users by 
the end of the year. 

business numbers. A lso the 
system wi l l feature only 
London , Gu i l d fo rd and 
Reading numbers for the t ime 
being. 

Let us hope that is the th in 
end of the wedge. In Prance 
there are almost three mi l l ion 
user*, of the l icncl i electronic 
telephone directory system. 
Te lc tc l . That is several orders 
of magnitude ahead of us in 
good o ld Bl ighty. 

Vaunted 
Vas to boost 

Prestel 
One o f i lie worst-kept secrets 
in comms this year was the 
privately much vaunted 
Prestel Vasscom network . 
V A S stands for Value Added 
Systems and Vasscom w i l l 
permit a host o l new Presiel 
network access options later 
this year. 

Odd ly enough, one o f the 
advantages of Prestel over 
somco l its internat ional rivals, 
speed o f display. is a source of 
one of its main crit icisms f rom 
some quarters. Prestel. does 
not use time-eostlv error-
checking fot ord inary display 
o f in format ion pages, making 
the system convenient lo use. 
In format ion Providers when 
updat ing their pages remote ly , 
wi l l now be available to 
end-users. 

BABT gives nod 
to internal 
modems 

At last the news that , after a 
wai l o f many months, several 
budget modems have f inal ly 
received B A B T approval . 
B A B 1 has seemingly proved 
that its approval process is 
being speeded wi th the 
announcement f rom Miracle 
Technology that its 
Commodore (i4/12n 
Mu l t imodcm has been granted 
a green st icker. 

I ronical ly, there were many 
pundits who predicted that the 
C M Mu l t imodcm might not 
gain B A B T approval because 
of its plug-in cartr idge design. 
"The Commodore 64 w i l l have 

to be approved, l o o " , was a 
fami l iar saying but now thai 
the Mu l t imodcm lias been 
approved there must be a good 
chance that other integral 
modems, l ike those f rom Pace 
and Modem I louse fo i the 
B B C Master , w i l l gain 
approval w i thout great 
difficulty. 

Spectre modem for 128 

Yellow pages walks 
down the line 

Official Amstrad modem 
to stimulate Comms? 
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Amstrad disk £14.95 

ssearves, b u p o badges and 
" ask your or call us 

DYNAMITE DAN n 
Dynamite Dan's back- and how! There's 200 screens 

of challenging gameplay, simply crawling with 

intelligent aliens out to trap you,, to keep you on your 

toes (which will be tapping like mad to the amazing 

music, too!) 

Spectrum £7.95 tape 
tCOBIi-00023 „ „ „ 
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J f e 

ON REFLEX 
The brand-new, all action, Medusa label j . . 

launchesou; with a real smasher1 It's a frantic, 

multilevel. Beat the clock ball game -and 

wheredtd you see that red-and-white 

chequered balibefcre ? 

Spectrin, £2.95tfape 

STRIKE FORCE HARRIER 
Fly by the sea; of your pams arthe consols of the 

aircraft. But beware of enemy ground and air attack as 

you battle your way to your ultimate target. 

Amstr ad CPC • BBC Electron £9.95 tape 
•Amstrad disk £14.95 
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SPIN DIZZY ELECTRIC DREAMS 

3 COMMANDO ELITE 
4 INTERNATIONAL KARATE SYSTEM 3 

5 BOMB JACK. ELITE 

6 THEY SOLD (2) HIT SQUAD 

7 WORLD CUP CARNIVAL U.S. GOLD 

8 WAY OF THE TIGER GREMLIN GRAPHICS 

9 GREEN BERFT, IMAGINE 

10 COMPENDIUM OF HITS 10 VOLUME 2 ... BEAU JOLLY 

11 SUPERBOWL OCEAN 

12 V OCEAN 

13 BOUNDER . GREMLIN GRAPHICS 
14 ROCK 'N' WRESTLE MELBOURNE HOUSE 

15 TURBO ESPRIT. DURELL 
16 HEAVY ON THE MAGIK ... GARGOYLE GAMES 
17 STARSTRIKE 2 REALTIME 
18 PSI-5 TRADING COMPANY U.S. GOLD 
19 QUAZATRON HEWSON CONSULTANTS 
20 SABOTEUR DURELL 

I BUDGET TOP TEN 
1 THRUST FIREBIRD 

K!K START MASTERTRONIC 
3 FORMULA ONE SIMULATOR MASTERTRONIC 
4 SPELLBOUND. MASTERTRONIC 
5 VEGAS JACKPOT MASTERTRONIC 
6 LAST V8 MASTERTRONIC 
7 ONE MAN AND HIS DROID MASTERTRONIC 
8 ACTION BIKER MASTERTRONIC 
9 FINDERS KEEPERS MASTERTRONIC 

10 HEKTIK. MASTERTRONIC 

> BUBBLING UNDER 
CAULDRON 2. . ... PALACE 
GOLF CONSTRUCTION SET ARIOLASOFT 
KNIGHT lYMt MASTERTRONIC 
BIGGLES MIRRORSOFT 

NINJA MASTER FIREBIRD 
BUMP SET SPIKE MASTERTRONIC 

SEABASE DELIA. FIREBIRD 
GET DEXTER PSS 

PRICE OF MAGIK LEVEL 9 

ALTFR EGO ACT1VISION 



HOGUN 

STOP PRESS REVIEWS 

Amstind. Commodore 0 Virgin 0 Area de Adventure 0 Ian Nicol 

Deep in the land of the rising Sony, things 
are stirring. Nobles and Samurai batt le 
wi th bandits, peasants and servants in a 
desperate struggle to reach the exalted 
rank of Shogun. 

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

To become a Shogun, 20 devoted 
fol lowers are needed. Depending on 
which of the game's 32 characters you 
choose to play, that can prove to be a 
very diff icult or fairly diff icult task, but 
making fnends in the midst of a land filled 
with violent polit ical confl ict is never 
easy. 

Nobles begin life wi th large amounts 
of money and several fol lowers to their 
advantage but they lack fighting ability 

GRAPHICS 
0 0 0 
SOUND 
None 

and a surprise attack f rom a peasant may 
bring the game to an early end. 

Samurai are blessed wi th great 
f ighting ability but little else: many regard 
them as 'riff ra f f and wilt not let them 
enter certain areas. No matter which 
character you choose, the others 
cont inue their own travels and disputes. 
Should you take too long, another may 
become Shogun. which will end the 
game. Messages tell ing of confl icts and 
battles in other parts of the country flash 
across the screen, so such an 
occurrence can be avoided, ft adds to 
the feeling of realism if you sit cross-
legged at your computer and eat stir-fry 
vegetables while playing. 

PLAYABIUTY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

w IGERS IN THE SNOW 
• enMfrJ 0 U.S. Gold 0 Wargame 0 Lee Paddon 0 f9 . 9 5 Cass/£ 14.95 Disc 

Unfortunately, Tigers in the Snow is 
very unbjatSnced - the Germans usually 
win. Yoy can handicap the game to make 
it more-diff icult but the essential 
pre-quis i teof a good wargame is absent. 
The game was wri t ten by SSI, one of the 
leading U.S. simulat ion companies. The 
method of resolving combat during each 
move is complex, relying on such diverse 
factors as supply, combat readiness, 
strength, artillery support , weather and 
terrain. Despite all that, the game is 
reasonably easy to learn to play, and 
strategy game veterans will have little 
diff iculty. 

GRAPHICS 

SOUND 

PLAYABILITY 
0 0 

VALUE FOR MONEY 

OVERALL 

Another cr i t ic ism is that the historical 
strategy should be disregarded. You 

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

The battle, and the campaign in 
general, is probably better simulated by 
Crusade in Europe, also f rom U.S. Gold, 
but this is still a reasonable strategy 
game, with some real decisions to make, 
and several factors to balance when 
making a decision. Despite that, it shows 
its age when compared to more 
up- to-date games like the Microprose 
series, or the latest CES wargames. 

SOFTWARE NEWS 

* 
i 
-ft 

U.S. Gold makes World Cup 
substitution 
World Cup Carnival f rom U.S. 
Go ld has been unmasked. It 
is. apart f rom two "new" 
features, just the Artie 

\ Software World Cup wi th a 
free wallchart and sticker, 
cost ing £9.95. 

The first hint of t rouble 
occurred when U.S. Go ld was 
extremely reticent about 
giving review copies to 

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

Obviously that means that 
the whist le will not be b lown 
by magazines until the July 
issues appear, after the World 
Cup compet i t ion has f inished 

and thus peak sales. 
If you must have a copy of 

this rather t ired old title, either 
pick it up for around £2 flying 
under its original Artie colours, 
or buy it on the Now Games II 
compilat ion; or, better still, 
buy the vastly superior Match 
Day f rom Ocean, which has 
also acquired a new 128K 
Spectrum version. 

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

Mercenery gets new 
world and guidebook 

Novagen has announced 
several new products for 
Mercenary fans. For players 
already hooked on the game, 
Novagen has produced The 
Second City. It costs C5.95 on 
cassette and £9.95 on disc. 

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

most streetwise man about 
Targ. 

There is also a Targ Survival 
Kit. It consists of a short story 
which fol lows the plot of 
Mercenary, a map of the city 
and the underground 
complexes, and drawings of 
the ships. On the conversion 
front, a Commodore + 4 
version is on release and an 
Atari ST version is planned for 
July. 

Trinity will 
go down 
a bomb 

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

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

This alternative reality 
al lows you to arrive at the site 
of atomic explosions 
throughout t ime a few minutes 
before the big f irework. You 
might think "seen one 
populat ion vapourised, seen 
'em all" but there is more to 
this tale than genocidic 
voyeurism. 

Eventually you can work 
your way back to the 
grandaddy of them all - you 
reach the Trinity test site in the 
New Mexico desert. What do 
you do? Moriarty hastens to 
explain that this is not a 
political diatr ibe - "It is more 
philosophical. All I can reveal 
about the ending is that it 
surprised all the people who 
play-tested it." 

Budget Bonanza 
Software houses are falling 
over themselves in their haste 
to launch budget ranges. With 
the cry "There's money in that 
low-pr iced stuff", the likes of 
CRL. Artie, Interceptor and 
Creative Sparks are all 
fol lowing Firebird. 
Mastertronics and U.S. Gold 
into the bargain basement. 

The CRL label is called 
Alpha Omega. Nocturne and 
Wrath of Olympus will be 
available on the Amstrad, Jet 
Strike Mission is on the 

Commodore, and Captain 
Slog is on the Spectrum. 

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

Interceptor has launched a 
label called Players. There are 
six titles launched for a range 
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 project. Flash 
Gordon, planned for the 
Autumn. 

Solo flight speaks out 
U.S. Gold has a new version 
of Solo Flight available on 
Commodore and Atari 
computers. It is a mult i-
layered game which takes you 
ail 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-f lying 
option. The Commodore 
version also features high-
quaiity software speech 
synthesis. That means you 
receive constant verbal 
instructions during your first 
few intrepid steps into the sky, 
as well as radio messages 
about changing weather 
condit ions. 

tf you want to fly a 
high-performance jet fighter, 
d o aerobatics and shoot 
things, look elsewhere, but 

this game is a pleasant mix of instrument or even engine 
strategy, quick thinking and failure, and wind changes, as 
technique. At the expert levels well as suddenly finding 
you have to cope with target airfield fogbound.^ 
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M ^ b it1. B lue. ;is International 
M ^ ^ Business Machines is 

known in the computer 
^ l ^ ^ business, is not the com-

pany name which springs to 
mind automatically when you 
start dreaming about the per-
fect computer. The first I B M 
foray into the business micro-
computer market was the bor 
ing. unexcit ing but ver\ 
popular I B M PC and its X I 
hard-disc variant. It was fol-
lowed by two massive Hops, the 
I B M Portable and Ihe i l l-fated 
PC Junior, which gave the cor-
porate giant M»me considerable 
humbl ing and earned it a good 
deal o f crit icism f rom the com-
puter industry. 

1e was something ot a sur-

slightlv beefier version of the 
I B M PC. costs a mere D.MK). 
and includes 25<)K of R A M as 
standard. 

h also incorporates the latest 
in locking protection devices 
via a large key on the left-hand 
side of the machine to prevent 
prying fingers reaching (he 
informat ion on your hard disc. 
That begs the question of 
whether or not the burning 
issue among the nation's weal-
thier home users wi l l turn f rom 
" D a d . can I borrow the keys 
to the car?' 10 "Dad . can I bor-
row the ke>s to the A T ? " 

The A I keyboard is a good 
deal bigger than most you wi l l 
f ind on home machines and 
even that o f the PC is not a 

latter can read and wri te 
information in either the A T 
high-capacity 1.2MB formal or 
in the standard PC 360K for-
mal. Unfortunately, software 
houses and users alike have not 
been particularly smitten wi th 
the 1.2MB drives and l i t t le 
software has been released to 
take advantage ol the extra 
capacity. 

Many dealers report that a 
vast number of A T users go out 
of their way to get standard 
360K drives installed in their 
machines instead of the 1.2MB 
disc drive. Another wrinkle has 
been introduced recently to the 
floppy picture with the addi-
t ion o f an optional 3.5in. 72(>K 
micro-f loppy disc which can be 

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

Two main types of display 
arc offered for use with the A T 

I monochrome and colour -

Goof Wheelwright dreams of an IBM Advanced Technology computer 

Big Blue and the 
AT 

prise, however, when I B M 
final ly released its new genera-
t ion of PC - the I B M PC A T 
(Advanced 1 echnology) - that 
the machine v.as powerful , 
innovative and really broke 
some new ground in business 
computing terms. Ii is expected 
to lead existing I B M PC users 
to a new and faster standard of 
business computer, using the 
better grade of computer pro-
cessor. more R A M and greater 
disc storage. 

The machine looks like a 

patch on it. There is a large 
and welcoming E N T E R key 
which makes touch-typing 
much simpler and indicator 
lights to tell vou when the 
CAPS. SCROTI and N U M 
locks have been activated. 

A l l i n a l l . I B M seems t o h a v e 
taken into account all the 
major criticisms made of the 
PC keyboard when it designed 
that of the A T . Even small 
details such as the length o f the 
detachable keyboard cable 
havc been attended to. There 
wi l l be no great struggling with 
the keyboard to move it to 
where you want to do. 

Storage is the only really 
controversial area of a T 
design. A l though the flexible 
nature of the storage device 
configuration in the machine 
means that you can hold both 
twin floppy disc drives and a 
hard disc in the main cabinet, 
the most common set-up 
includes a 20MB hard disc and 
a 1.3MB floppy disc drive. The 

added externally to al low A T 
users to read ihe small discs 

of fer ing the same resolution 
as the I B M PC. L ike the PC. 
the A T can also use the I B M 
- o r that of anyone else, so long 
as it is compatible Enhanced 
(iraphics Adaptor card to 
hring the colour display to the 
specification needed lo run 
computer-aided design appli-
cations and high-resolution 
graphics applications such as 
Microsoft Windows in colour. 

I he A T nominally wi l l take 
expansion cards developed for 
the PC, although its own i 6-bit 
slots mean that more powerful 
AT-speeific expansion cards 
can also be used. 

When, for example, you add 
extra memory, a dedicated 
mouse card and a I laves-com-
patible internal modem you 
could i ut> applications which 
make the machine run like a 
Macintosh.communicate like a 
mainframe and use integrated 
applications like the best o f 
small minicomputers. 

The A I wi l l run much but 
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DREAM MACHINE 

not all o f the software wr i t ten 
for the I B M PC'. It runs that 
software a good deal faster 
than a standard PC, The 
extra speed is crucial to 
graphics-based programs such 
as Microsoft Windows and the 
Dig i ta l Research Graphics 
Env i ronment Manager which 
make the A T feel and look l ike 
the App le Macintosh 

T h e software wi th which it 
has d i f f i cu l ty is t iming-depen-
dent applications which arc too 
fast lo run proper ly . That can 
cause serious problems when 
using games. I t r ied playing a 
standard version o f Centipede, 

creatively known as Fuzzy 
W o r m , on the machine, on ly 
to find that the w o r m had vir tu-
al l \ reached the bo t tom o f the 
screen before 1 had f i red my 
first shot. 

1 have seen Flight Simulator 

running on other 'fast PCs' pre-
viously at such a rate that you 
might th ink it was Concorde, 
rather than a small a i rcraf t , of 
which the program was sup-
posed to put you m charge. I 
suspect, however, in any 
dreams that feature use o f the 
A T you would not be attempt-
ing to turn it in to a star games 
machine. 

Sharing information 
The A T really shines when 

you use it to dr ive a network. 
The speed and capacity of the 
A T mean that w i th the addi t ion 
o f some very cheap clone PCs. 
which now cost less than £500, 
and some network cabl ing and 
sof tware, you can have a 
system which permits a numbc i 
of users to share and exchange 
in fo rmat ion easily. 

If your business dreams are 
grandiose and include empire-
bui ld ing. that aspect of the 
A T ' s operat ion should fit very 
wel l . The high capacity of both 
R A M and hard disc could 
prove part icular ly impor tan t , 
w i th -40MB or more o f hard disc 
available and several mega-
bytes o f R A M . 

A l t hough you might dream 
about using the I B M version of 
the A T . it is much more l ikely 
to he one of the clones of the 
machine which you can af ford. 
A T clones arc now available 
for less than 12.000 and the 
price is sti l l fal l ing. 

There can he no doubt (hat 

We could not find a picture of the IBM A T: instead ur show one of the many clone machines. 

wi th in a year o r two the current 
craze fo i inexpensive PC 
clones wi l l be replaced by an 
equal number o f similar ly-
priced AT-speci f ica l ion 
machines. I von now there are 
accelerator cards available foi 
exist ing PC's w hich piggv-back 
the A T 802S(i processor 
through an expansion card to 
a standard PC. 

I'he advantages of fered by 
the A T hard disc capacity are 
also under threat w i th the 
advent of internal hard cards 
lor the PC' which now al low vou 

to add up to 3 0 M B . using the 
new Moun ta in 3 0 M B hard 
card, to a standard PC wi thout 
an external or up-rated power 
supply. 

Un t i l Amst rad makes avail-
able its much-touted sub-£500 
PC-compatible or one o f the 
clone manufacturers has a big 
enough d is t r ibut ion system to 
make a di f ference, that 
upgrade route front PC to A T 
specification w i l l he as much of 
a dream as the A T . 

W i t h a large sof tware base 
almost all the tit les wr i t ten for 

the I B M P C a l o n g w i t h a grow-
ing number o f AT-speci f ic 
titles for single- and mult i -usei 
conf igurat ions - and a big 
range of hardware support pro-
ducts f r om per ipheral manu-
facturers. the dream of A T 
ownership is l ikely to he dang-
led before home and small bus-

iness micro owners for sortie 1 

t ime. The ever-downward 
price spiral should ensure that 
a few can grasp o f the real 
thing. • The cartoon charac-

ters shown are from an IBM 

brochure. 
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COMPANY PROFILE 

Ghost and Goblins, chart hound. 

Eliteism 
M M m h o had the most games 

t m M in the top twelve best-
M M sellers o f 1985? U.S. 
• P Go ld? - wrong. Me l -
" n o u r n e House? w rong again. 

El i te Systems, a small company 
f rom near B i rmingham beat al l 
the mega-buck companies w i th 
three tit les. Frank Bruno, Air-

tvolf and Commando. So what 
is the secret o f its success and 
how does sales d i rector . Sieve 
Wi lcox plan to repeat the suc-
cess in I986?" 

" W e wr i te to a formula. Wc 
have gained a reputat ion for 
accurate conversions o f the 
games on which youngsters 
have become hooked in the 
arcades and we give them that 
authentic fee l , " he savs. 

Wi lcox is unrepentant about 
producing the computer indus-
try 's equivalent o f the disco 
record. " Y o u do not have to 
read a 15-page instruct ion 
manual to play one o f our 
games. We wr i te programs for 
people who arc enthusiastic 
about games. They have 
played it in the arcades, they 
want to buy i t . load it and play 
i t . A f t e r a short t ime thev wi l l 
get fed up w i th i t , go out and 
buy another one. Ou r games 
sell in big numbers for a month 
or so and then drop out o f the 
charts." 

So far this year the formula 
has given E l i te chart succcss 
w i th Bomb Jack, ;i simple 
dodge around arcade conver-
sion. A l l four versions, on 

Spectrum, Commodore , A m -
sirad and t ' l f t . d id wel l . Ghost 

and Goblins is a big hit in the 
arcades and the imminent El i te 
adaptations of it should put the 
company back at the top of the 
charts. 

Superf ic ial ly, it is a simple 
platforms-and-ladders game. 
Var ious ghosts and ghouls t ry 
to come between you and your 
loved one, whom you must 
rescue f rom the evi l clutches of 
the wizard. Scenes include a 
graveyard, forest, vil lage and 
labyr inth. Y o u dodge, j u m p 
and shoot your way through 
each screen wi th the usual com-
binat ion o f t iming, technique 
and reflexes. 

" W c th ink it has a very 
authentic feel and has certainly 
generated more interest than 
B o m b Jack," according to Wi l -
cox. 

Paper boy 
Fol lowing that is another 

coin-op conversion. Paper 

Boy, an everyday story of 
news-delivering fo lk . You have 
to lob papers at the houses of 
your readers, t ry ing to avoid 
breaking the windows, except 
those of people not on your 
rounds you can wreak as 
much havoc w i th their b i jou 
dwell ings as you wish. O n the 
higher levels, manic drivers 
and suicidal pedestrians w i l l t ry 
and run you o f f the road. 

" I I we have a weakness, it is 
that we cannot wr i te anything 

Steve Wilcox talks 
about Elite  fs plans 
to stay king of the 
coin-op 
converters. 

or ig inal o f any great consequ-
ence." Wilcox admits In an 
attempt to rect i fy that. El i te 
has teamed w i th Gargoyle 
Games, which is to wr i te the 
Spectrum version o f the long-
awaited Scooby Do game. 
El i te wil t then handle the con-
versions. 

Gargoyle Games might seem 
an unl ike ly bedfel low for El i te . 
Its reputat ion is planted firmly 
on complex games o f great 
depth such as Marxport and Tir 

No Nog but for Scooby D o 
Gargoyle is produc ing a game 
far more in the El i te t radi t ion. 

The game fol lows our car-
toon hero through one of those 
bizarre haunted adventures, 
certainly more l ike the recent 
Gargoyle humorous h i t . 
Sweevo's World. A f t e r that, 
there arc sonic more coin-op 
conversions on the way. 

Accord ing to Wi l cox . " I 
can't say anyth ing def in i te but 
just look at the games Capcom 
has in the arcades and you w i l l 

have some idea o f the k ind o f 
th ing we arc l ikely to p roduce. " 

There is also some more 
or ig ina l mater ia l on the way. 
A l t hough El i te has noin-house 
programmers, one of its two 
designers is busy work ing on 
the graphics for a new game, 
provisional ly cal led Ninja War-

rior. It promises to be another 
mart ia l arts game but w i th a 
fair do l lop o f plot over laying 
the usual flying feet and fists. 

It w i l l start l i fe on the Com-
modore. possibly at Christmas-
t ime. and w i l l transfer to other 
machines. " W e wi l l probably 
be launching between 10 and 
20 products in the remainder 
o f this year • it is as uncertain 
as that . In this fashionable 
marke t , where tastes seem to 
change f rom month to mouth , 
you have to be prepared to 
move fast. W i t h 40 or so free-
lance programmers at our dis-
posal. wc can tu rn an idea into 
a f inished game in a few 
months , " says Wi lcox. 

" A s I sec i t , computer games 
come f rom two routes. The 
adventure-type strategy games 
arose f rom computer games 
wr i t ten o n mainframes. 
Arcade shoot- 'em-ups can 
tracc their pedigree all the way 
back to Pong and the home 
v ideo consoles. 1 th ink there is 
room in this industry for both 
kinds - we just happen to know 
the k ind at which wc are best . " 

Can the arcade megabit do as w ell on micros? 
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DISCOVERY 
CRUSHES THE 
COMPETITION 

A t an amaz ing £99 .95 Discovery deals a crush ing b l o w t o every 
f \ Spec t rum disc dr ive system o n t h e marke t . N o w i t 's n o t just 
t h e best e q u i p p e d disc dr ive you can buy, it 's also t h e cheapest. 

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

• 3V2"250K DISC DRIVE 

• DOUBLE DENSITY DISC INTERFACE 

• JOYSTICK INTERFACE 

• PRINTER INTERFACE 

• VIDEO MONITOR INTERFACE 

• RAM DISC FACILITY 

• BUILT-IN POWER SUPPLY FOR DISCOVERY AND SPECTRUM 

• SIMPLE ONE-POINT CONNECTION 

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

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

* CHOICE OF DISCOVERY FOR THE 48K OR 128K SPECTRUM. 

* FULL 12 MONTH WARRANTY 

* COMPREHENSIVE USER MANUAL 

* OPUS DELIVERY PLEDGE 

The Opus package is unbeatable value. We guarantee you delivery withir 
72-hours of receiving your order and it's absolutely FREE. 
To order your Discovery call the Opus Sales Hotline now on 0737 6508C 
or post the coupon. Dealer and Education enquiries welcomed. Special 
export rates available. 

J" To Opus Supplies limited. 55 Ormside Way. Holmcthorpe Industrial Estate. ftedhill. Surrey. 1 
Pte.T.O ruib m« the following: (PRICES INCLUDE VAT AND CARRIAGE) 

DISCOVERY unit(s)at £114.94 
I enclose a cheque for E or please debit my credit card 

nn 
account w i t h the amount of r 
My Access [_ ] Visa | j no. is: 

MY COMPUTER IS: D48K •SPEC.+ C1128K (tick box) 
NAME 

ADDRESS 

n n 
YC 

TELEPHONE 
Opus. 



COMPANY PROFILE 

f r o m n i e r c i a l l y , it was a 
m sil ly idea. A l ravel l ing 

• * representative for Rip-
max. the hobby model 

company, spent an hour or so 
in late 1982 w i th an inventor in 
Cambr idge, d r ink ing coffee 
and playing wi th two servo 
motors strapped to two pieces 
o f p lywood. The inventor . 
Peter M i l l e r , called it a robot 
arm and kept it on his desk 
unt i l such t ime as it could lake 
its part in educating future gen-
erations as a computer-oper 
ated. problem-solv ing device. 

T i m Coote . R ipmax rep-
resentative. was impressed. As 
a result, the cont rapt ion, suit-
ably groomed and christened 
The Hcastv, made its debut in 
publ ic at the 1983 A c o r n show 
as the first product on of fer 
f rom Commot i on C O M 
puter-opcratcd M O T I O N . A t 
that stage, it was l i t t le more 
than an interface for a com-
puter , used to power whatever 
the end-user envisaged for it. 

" i f I had been a l i t t le wiser. 
I wou ld never have done i t . but 
it was a passion." says Coo tc , 
founder , managing d i rector 
and packing operat ive for his 
Enf ie ld f i rm. It was not . how-
ever. a passion which gr ipped 
too many visitors to the Aco rn 
show that year. " W e had an 
enormous stand, which I spent 
hours bu i ld ing, w i th doors 
which opened in every direc-
t ion. and I stood there w i th 
Beasty saying. " Isn ' t this amaz-
ing?" and everyone walked by. 
saying. "Yes . but I don' t want 
to buy i t . " So I thought there 
could he a disadvantage here 
it is good fun , hut i t 's costing 
money. 

Try and try again 
He decided to t ry again, 

approaching schools and col-
leges direct , learning what they 
needed, col lect ing in fo rmat ion 
on what else was available and 
arr iv ing rapid ly at the conclu-
sion that his product as it was 
wou ld not sell. Mi l le r 's sister 
obl ig ingly designed something 
fo i the Beasty to run and Coote 
look del ivery o f the Beasty arm 
as Commot ion 's first real 
robo t . 

"The schools said we l ike i t . 
i t 's cheap and it's cheerful and 
we can do things w i th i t . " The 
company was under way. w i th 

Tint Coote, Commotion man-

aging director. 

one product and its first cus-
tomers, including Kodak , 
which used the Beastv in us 
f i lm processing laborator ies to 
signify end stops on a 
gangplank system. For the first 
year. Commot i on scraped by 
w i th Beastv and its a rm, but 
Cootc s researches revealed a 
number o f companies attempt-
ing to market robot ic devices, 
start ing much as Commot ion 
had done. 

" I t became very obvious it 
was a bit of a shambles, no mar-

worst th ing you can do in bus-
iness - nine d i f ferent price lists 
and thousands o f widgi ts and 
wodgits. It was a tester to see 
who wanted what and we 
realised that the retai l market , 
a l though very interested in 
robotics, was going through a 
very di f f icul t phase, and any-
way it was LI 00 for a robot 
arm. . 

" A t the end o f the day. you 
can't do anything useful w i th a 
£100 robot arm f rom a home 
use point of v iew but f rom an 

What a 
Commotion! 

Mary Sargent writes of a company with 
a one-stop technology centre as its 

aim. 
kct ing, some of the stuf f com-
plete rubbish and over-pr iced. 
There was some reasonably 
good equipment but the wrong 
people were t ry ing to do some-
thing w i th it. Inventors can't 
run companies. I f you rely on 
inventors, you never gel any-
thing lo sell, because they 
never stop improv ing the pro-
duc t . " 

So Commot i on became a 
d is t r ibut ion company, w i th the 
aim of p rov id ing as many com-
puter-contro l led peripherals as 
possible to o f fer schools the 
choice they needed to spend 
capi tat ion on allowances effec-
t ively. 

In 1983-4. the first Commo-
t ion catalogue appeared. A t 
the t ime, many people were 
convinced that robot ics wou ld 
be the next big sellct in the 
microcomputer wor ld . 

" T h e catalogue tr ied to 
please everyone, the retai l 
market , the schools market 
and the irade market . It 's the 

educational v iew you can 
achieve a great deal: but you 
need the enthusiasm lo explain 
the potent ial and retailers are 
not interested in that. For 
them, it 's boxes o f f shelves, so 
it had to be the schools marke t , 
in part icular the area where the 
large. bor ing companies 
weren't go ing . " 

T w o years o f ta lk ing, 
demonstrat ing, mai l ing l i tera-
ture and at tending shows, w i th 
a Steady increase in the number 
o f products on o f fe r , has 
brought Commot i on to its pre-
sent posit ion of comparat ive 
aff luence. The company has 

more than 7(M> items for sale in 
its current catalogue - aimed 
lo please only one market is 
poised to make a sensible prof i t 
this year and has recently 
opened its first Technology 
Centre at its Enf ie ld headquar-
ters. 

That is designed lo encour-
age teachers lo see wha l is 

I available to them and to discuss 

problems, ideas and require-
ments w i th Roger Jones. Com-
mot ion technical manager, 
w i th Cootc o r w i th sales man-
ager Laura Coytc . Commot ion 
has expanded in to the area of 
design in technology and the 
Centre offers not on ly ittanu 
factured products but also var-
ious Heath Robinson construc-
t ions designed by Jones to 
demonstrate the versati l i ty of 
the var ious materials available 
to do-i t-yourselfers. 

Helping hand 
" I t doesn't matter whether 

we sell a £5 k i t or a £10.000 
a r m . " says Coote. "We ' re here-
to help. A n y teacher can tele-
phone and we w i l l give honest 
advice. We arc not biased to 
any part icular system, because 
teachers must have something 
they can use. and the Cent re 
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 Br i t ish edu-
cat ion needs an overhaul 
"There 's no uni ty in the school 
system" - which means 
exchange o f in fo rmat ion 
between schools is inh ib i ted: 
he believes teachers "are an 
unfor tunate bunch. They 've 
been very unlucky to have 
technology forced on them, 
whether they wanted it o r no t " 
and there is too l i t t le in form-
at ion and too l i t t le t ime lo ena-
ble them to meet the challenge 
adequately; and he is sure that 
robot ics, at leasi in the educa-
t ional env i ronment , w i l l come 
o f age rapidly. 

His current ambi t ion is to 
turn Commot i on into a "one-
stop technology centre" for 
anyone who wants to know 
about computer cont ro l . His 
long- term ambi t ion is to con-
t inue his company's fo rward 
movement . " A s the new 
advances happen, we w i l l react 
to them and move w i th them. 
W e wi l l re-educate ourselves, 
change the products we sell, 
change our att i tudes. We ' re as 
f lexible as the technology 
i tse l f . " 

Commot i on can be con-
tacted at 241 Green Street. 
Enf ie ld E N 3 7SJ. Te l : 0I-.X04 
137X. 
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Commodore 64 -
Born in the 

USA 
Chris Jenkins and Richard Sargent 
report on the games and peripherals 
that make the CBM64 what it is today 

M I nee upon a t ime. when Sinclair w as promot ing "B r i t a in ' s 
mk mlwst-sel l ing compute r " , when one of the pioneers of the 
• m micro revolut ion was already in receivership, and when 
^ ^ ^ Apples could be found in electrical as well as green-

grocery shop1:, an Amer ican corporat ion made a hid for the 
Br i t ish business computer market . 

Al though much the same descript ion could appl> to early 
1986. that was 1981. The Sinclair market leader was the ZX-80. 
Nascom had already heen taken over by a company fated to 
follow it into insolvency, and Commodore launched the Pel 
series, sold complete w i th substantial keyboards, disc drives 
and green-screen monitors at a price of almost £1 ,500 for 32K 
of memory. 

They were bought in quanti ty and received local author i ty 
seals ol" approval when they in f i l t ra ted schools and colleges, 
council offices and various other bureaucrat ic strongholds, as 
well as small businesses generally. The lauch of the Vic-20 
fol lowed shor t ly , as Commodore attempted s imi lar success in 
the home market . That micro, too. displayed healthy sales 
figures, even though it required a datacorder rather than a 
standard cassette recorder, which increased the overall pr ice. 
Its " r e a l " keyboard persuaded many potential buyers of its 
innate superior i ty over the Sinclair rubber versions and (he 
Vic laid a firm launch p la t form for (he bigger and better 
Commodore 64. 

Memorable for one of the neatest advert ising campaigns Tor 
any computer , the 64 was heralded for its re l iab i l i ty , avai labi l-
i ty and realistically-decreasing price, and became known in 
the U .K . as a superior games machine. Elsewhere, in places 
l ike Scandinavia, it had a more serious image as an educational 
micro but , either way, it spelt substantial success for the 
company. The best th ing aboul it was that i t sold for substan-
t ial ly more than Ihe Vic-20, whi le costing Commodore substan-
t ial ly less to manufacture. 

Then 19X5 ar r ived, w i th decl ining markets for al l . Rumours 
of the Amiga made not only the opposit ion but Commodore 
products look outdated and unexcit ing, but neither (he m ic ro 
nor its price has yet reached viable market proport ions. For 
Christmas 1985, the 64 was re-packaged and promoted as a 
music micro, in a campaign which lacked the instant appeal 
of the or ig inal elephant and which failed to revive Commodore 
fortunes. 

The C16 and the Plus 4 suffered the dubious dist inct ion of 
being bought as job lots by Dixims, almost as soon as they 
reached these shores f r om Ihe t ' .S . , and (he 128. launched in 
response to apparent market demand for extra memory, has 
made l i t t le or no impression. By the end of the year. 
Commodore had levelled its own score, w i th three successful 
micros and three also-rans. 

The tale f r om there is depresslngly fami l ia r . W i l l the new 
all-singing, al l -dancing, 16-bit, super-amazing Amiga arr ive 
in l ime to restore Cinderel la 's fortunes, or w i l l the company's 
in % i tat ion to the ball be w i thdrawn? T ime, as they sav, w i l l tell. 

/

nevi tably. any look at 
Commodore add-ons 
must concentrate on the 
64, w i th the Occasional 

side-glancc at the 128 and V ic-
20. Whatever their success in 
the States, neither the Plus 4 
nor the C I 6 reached the homes 
o f suff ic ient ly significant num-
bers of enthusiasts in the U . K . 
for the peripherals industry lo 
show much inierest in them. 

In Br i ta in , the most impres-
sive showing of the 64 was as 
a games machine and it is 
scarcely surprising, therefore, 
(hat joyst icks and trackerballs 
feature high on the list of avail-
able peripherals. Companies 
l ike Kemps ton. Speetravidco, 
Cheetah and A t a r i vie w i th 
names such as Vulcan. Mecd-
more , Cookr idge and C B M 
U . K . to supply the youth of the 
nat ion w i th the fastest and 
most eff ic ient weaponry lo r 
zapping aliens. 

Models w i th tit les such as 
Sureshot. ihe inevitable 
Quickshot , Hotshot . Gunshot . 
Speed K ing and even Zips t ick 
spell destruct ion in f igures 
ranging f r om about 18 to 
sl ightly less lhan £20. but 
among so much pub l ic i ty , the 
L ightwave product . The Stick, 
has certain modest appeal, not 
least for ils £12.99 price. 

Joysticks, however , are very 
much a matter o f personal pre-
ference. 11 wou ld be brave to 
al tempt to recommend such 
things to aff icianados and I do 
not in tend to t ry i t . but i f you 
find yourself w i th a joyst ick 
which has a slower reaction 
t ime lhan your adrenal in dic-
/ictii liing for Power. 

tales, o r you cannot see the 
wretched pixels anyway, there 
is always ihe Robtek Game 
Ki l le r . That small black car-
tr idge slots into the Cartridge 
port at the back of a 128 or (>4 
and proceeds t o corrupt ihe sig-
nals f r om arcade-style games 
or at least those which use 
sprite coll isions lo determine a 
player's fate - by some undis-
closed process which disables 
sprites and turns l i t i le green 
men in to si t t ing ducks. 

Music micro 
Whether that wi l l he 

regarded by inveterate games 
players w i th the enthusiasm l he 
makers expect remains to be 
seen but . for £14.95. you can 
decide for yourself. 

Because o f the at tempt to re-
launch the 64 as a music m ic ro , 
the machine is wel l -supported 
w i th noise-making com-
modit ies ranging in price f rom 
£10 to £250. Keyboards, synth-
esisers. synchronisers and be-
your -own-Bcc thovcn packages 
abound. One o f ihe more pro-
l i f ic companies in this area. 
Music Sales, of fers a keyboard 
emulator and various music-
generat ing packages. Prices 
range f rom £9.99 for Plavalong 
A lbums to (he £100 Sound I x-
pander which claims to in-
crease (he already good range 
o f sounds on the 64 and 128. 

Syndromic supplies a drum-
emulat ing k i t . w i th a com-
plementary package expanding 
the or ig ina l d rum rhythms by 
50 "new samples". The supple-
mentary disc promises a " f u l l 
selection of tom- toms, sweep. 
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COMMODORE SUPPLEMENT 

Pttning it in writing. 

pi tchbend toms. cymbals, hi-
hais, L a i i n effects and syndrum 
effects". It docs no t . however, 
promise car-muffs. Thereaf ter , 
the company indulges itself and 
more dedicated music enthusi-
asts w i th a four-octave key-
board for £125 and a Sound 
Bugg \ . w i th M i d i facil i t ies, for 
£99. ' 

Most o f the Commodore 
music add-ons are directed at 
the more dedicated. Y o u need 
to be serious to pay £239 for 
the Rosct t i K M S 6 h M id i mas-
ter synchroniser. £245 for the 
equivalent f rom Joreth Music, 
or £165 for the Autographies 
Dig i ta l Music System, even if 
it promises the abi l i ty to create 
complex sound as we l l as pitch-

pr inter paper, and ihey arc 
slower in execution than their 
bigger compet i tors. 

The Bro ther H R - 5 is a good 
example of this sector o f the 
market , since it is a thermal 
pr inter which prints a ful l 80-
co lumn width o f paper and 
costs £110. Commodore , o f 
course, markets printers which 
arc specifically compatible 
w i th its computers and they 
cover the ful l price range f rom 
£100 for a p lo t ter , up to the 
IJFS1101 daisywheel letter-
qual i ty pr inter for £399.99. I f . 
however , you want a ful l-faci l-
ity pr in ter at rather less than 
Commodore prices, you wi l l 
have to investigate the wor ld 
o f pr inter interfaces, of which 

parallel port given manu-
facturers o f interfaces plenty of 
wo rk . Perhaps that is the real 
dynamic behind that timeless 
mystery of non-standardisat ion 
of micros? Perhaps the various 
producers al l want to give work 
to each other? 

Hardware roundup 
resting samples. In this gather-
ing. Da te l sells its Sampler for 
£50. 

Sti l l w i t h the entertainment 
aspect o f the Commodore in 
m ind , the modem market is 
well represented by several 
companies. Prominent among 
them is Mi rac le Technology, 
which offers an RS232 serial 
interface w i th each o f its mod-
els. thus avoid ing the perennial 
di f f icul t ies of the Commodore 
non-standard l ink . Commo-
dore has the Communicat ions 
M o d e m , which sells for around 
£100 and includes a year's free 
subscript ion to Compunc t . 
Buy a M o d e m Mouse product , 
for example its M o d e m 1000 
which costs £ MX), and Micronet 
is available free, but only for 
three months. You wi l l not f ind 
a serious modem for less than 
the cost o f these but i f you are 
really commi t ted you could pay 
as much as £650 for the Miracle 
\VS 3000 V22 bis. 

Y o u might l ike something 
left in the bank to buy a pr inter 
or a mon i to r . A l l the usual 
names cater for the (>4, Vic-20 
and 128, w i th B ro the r , Epson. 
Rotronics and Stai compet ing 
w i th Commodore to supply dot 
matr ix pr inters and plotters. It 
is possible to buy a small 
pr inter for less than £100 hut 
they tend to be thermal , which 
means buying special paper 
costing more than standard 

there arc more than a dozen 
designed specifically to take 
the Commodore micros back 
into the wor ld of standard 
peripherals. S M C sells a soft-
ware packagc and cablc which 
l inks a 64 io any Centronics 
pr in ter for £19.95. 

More sophisticated 
More sophisticated versions 

include pr in ter buffers w i th 
parallel intcrfaccs and pr inter 
test rout ines, as in the Connec-
t ion f rom Tvmac . which sells 
for £79.95. unless you insist on 
an Epson pr in ter , in which case 
vou pav £89.95. The less com-
plex 92000 intcr face/buf fcr 
f rom FCC costs £47.50 and is 
compat ib le w i th the Plus 4 and 
C I 6 , as wel l as the 64 and 128. 

Just as the Spectrum's lack 
of a joyst ick faci l i ty gave rise 
to a whole section o f the 

peripherals market , so has the 
Commodore non-standard 

Ano the r example o f this 
k ind o f symbiosis is the exis-
tence o f a fair number o f speed-
loaders, whose existence is 
more than just i f ied by the slow 
disc and tape systems for the 
Commodore machines. Names 
to look for include Ram, whose 
1541 Express is designed for 
business software and costs 
around £35; Ccnt rcsof t , wh ich 
markets the Robcom T u r b o 
range for prices between £25 
and £40; and MPS. whose 
Warp 5 combines speed load-
ing w i th patr iot ic fe rvour , in 
the shape o f a u t i l i ty which 
enables the disc dr ive to render 
G o d Save the Queen on 
demand. A t £9.95, it wou ld 
seem you arc not charged extra 
for gracious l iv ing. 

Few of the peripherals so far 

dealt w i th are of much assis-
tance, of course, unless you 
have a monitot and again Com-
modore supplies a 14in. colour 
moni tor which, not sur-
pr is ingly, is said by many to 
give the best colour range and 
clearest def in i t ion f rom any 
Commodore home micro. You 
wi l l pay £230 f o r the privi lege, 
which is not expensive when 
vou consider that the Sony 
KX14CP1 14in. screen hi res 
v ideo input , w i t h al l connectors 
necessary to tune into the stars 
and beyond, w i l l cost £462.50. 

Keeping ahead 
Microv i tee, Phi l ips, Fidel i ty 

and Thomson are other names 
to conjure w i th , al though you 
w i l l inevi tably pay more for 
Microvi tec - co lour moni tors 
only and Phil ips, whose green 
scrccn and amber mono mod-
els arc several pounds dearer 
than the equivalent for other 
micros. It is d i f f icu l t to know 
whether this reflects Phil ips or 
Commodore pr ic ing policies. 

I I you feel sated by all those 
add-ons essential to make the 
most o f the C U M 64. consider 
some o f those that wi l l keep 
you ahead of the Joneses. A 
digitiser or robot arm perhaps? 
Such devices arc now readily 
available for the computer - at 
a price. 

Commotion Ltd, 

241 Green Street, 

Enfield l iNJ 7SJ. 

Td: 01-804 1378. 

Cheetah Marketing Ltd. 

t \\ illowlirtxik Science 

Park, 

Crickhmvell Road, 

St Meltons. Cardiff. 

Tel: 0222 777337. 

K.nii Electronics (MeetI 

[.td. I nil 16, 

Redfields Industrial 

Estate, Rcdfields Lane, 

Church Crookham, 

Aldershot. 

Hampshire GIH3 (>kl>. 

Tel: 0252 850031. 

Kempston 

Micro-Electronics Ltd. 

Sinner Way. Kenipston. 

lied lord MK42 7AW. 

Tel: 0234 856633. 

Philips Electronics, 

Citv House, 

420-430 I .on don Road. 

Croydon, 

Surrey CR9 3QR. 

Commodore Business 

Machines I ' .K. Ltd, 

1 Hunters Road, 

Weldon, Corby. 

Northamptonshire 

N.N 17 iyx. 
Tel: 0536 205252. 

Datel Electronics. 

Uail 8. 

Kenton Industrial Estate. 

Ueushury Road, Kenton, 

Stoke-on-Trent, 

Tel: 0782 273815. 

FCC Systems Lid. 

The (j>dgc. 

Moorlands Road, 

Merriot, 

Somerset TA16 5NF. 

Tel: 0460 73442. 

Epson (I'.K.) Ltd. 
IHirland House. 

388 Mich Road. Wembley. 

Middlesex IIA9 61II . 

Tel: 01-902 8892. 

Miracle Technolom 

(U.K. Ltd), 

Si. Peter's Street. 

Ipswich IP I IX It. 

Tel: 1)473 216141. 

Atari U .K. l td). 

Tel: 0753 33344. 
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^ m oth ing beats the 
rn^m Commodore 64 as a 

m H games machine. W i t h its 
M W large memory , 16 
" c o l o u r s , sophisticated sound 

chip and Sprite routines, it has 
played host to some stunning 
games programs. 

For technical br i l l iance, 
graphic sophistication and 
sheer arcade exci tement, 
probably the best vet is 
Ur id tum. And rew Braybrook 's 
hard-edged metal l ic graphics 
and incredibly smooth 
an imat ion routines combine to 
create the nearest th ing yet to 
a "cab ine t " game on a home 
computer . 

l . ikc a l l the best games, the 
plot is simple. Fl \ over 15 al ien 
motherships in your Manta 
l ighter , blast ing surface 
features and defence ships, 
then land and play through a 
quick reaction test lor bonus 
points - Defender mul t ip l ied to 
the nth degree, a t ru ly 
awesome computer game 
guaranteed to give you 
sleepless nights. 

Commodore 64 -
the unbeatable 
arcade games 

machine 
More sedate in some ways, 

yet equally v io lent , is the 
marvel lous Way of the 

Exploding Fist f rom 
Melbourne I louse. Fist has 
given rise to a host of imi tators 
but remains the best o f the 
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Superb software 
has made the 
CBM64 the 
number one 
home computer 
for the last few 
years. Chris 
Jenkins reports. 
" chop 'n ' k i c k " games. W i t h 
one- or two-player opt ions, 
featur ing beaut i fu l ly-detai led 
or ienta l backgrounds and 
stunning sampled sound 
effects, this kung- fu ki l ler is 
simple lo play yet d i f f icul t t o 
master. 

W i th 16 moves at your 
disposal, f r om chops and kicks 
to jumps and Hips, it demands 
an almost Zen- l ike 
concentrat ion to defeat 
opponent af ter opponent and 
reach the rank of Shaolin 
M o n k . Design and animat ion 
are excellent and at the t ime o f 
its release it rated as the best 
game available for the 6-1. 

More esoteric is the 
exceptional Dens ex Machina 

f r o m Electr ic Dreams. It is not 
so much a game - more an 
experience. Accompan ied by a 
synchronised audio tape 
sound-track o f voices, 
electronic music and narrat ion, 
it tells the story of a rebel 
l i fe form in a tota l i tar ian 
society. Your task is l o help 
that l i fe- form develop. 

through a series o f simple 
arcade-type reaction tests, into 
a complete ent i ty . 

Though it sets no new 
standards for programming 
excellence, the sheer 
imaginat ive power of Detis is 
overwhelming; it is a pcrfcct 
example of what can be 
achieved w i th home computers 
in the proper hands. 

Equal ly unusual in some 
ways is the surreal Spindizzy, 

another Electr ic Dreams t i t le. 
Paul Shir ley's strange art i f ic ia l 
backgrounds or ramps, dips, 
drops, a i rcraf t , towers and 
causeways fo rm the backdrop 
for a br i l l iant challenge of 
co-ord inat ion and t iming. Y o u 
contro l the Spindizzy. w i th 
which you must map the 
confusing dimension in which 
you f ind yourself . 

Comparisons w i th Marble 

Madness are obvious, as the 
Spindizzy, an inverted 
pyramid , teeters and loners 
through the bizarre landscape. 
Br i l l ian t ly co lour fu l , lu l l o f 
unusual ideas and chal lenging 
thought-puzzles. Spindizzv is 
ihe u l t imate t r ip for map-
makers. joyst ick-bashers and 
puzzle freaks al ike. 

Re tu rn ing to the popular 
theme o f mindless violence. 
Roekethall f rom IJK is in many 
ways a tougher version o f the 
( "ommodore International 

Soccer. Based on the James 
Caan f i lm Ro l lc rba l t , it pits 
two teams o f five rol ler-skat ing 
sportsmen against each other 
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COMMODORE SPECIAL 

oi l a circular i raek. As the 
display scrolls round to show 
the whole c i rcui t , you must 
contro l your men to clobber 
the opposi t ion, pain possession 
of the bal l , race round the 
track, leap at the enemy goal 
and slam the ball in. 

The joyst ick controls speed, 
passing, punching, ducking, 
leaping and shoot ing, and all 
that is missing is the 
motorb ikes. Great c rowd 
atmosphere, choice o f teams 
and good an imat ion make 
Rockctbal l a favour i te. 

Hyper-fast action 
It wou ld be remiss not to 

include one o f the many 
I .lamasoft games which repeat 
Jeff Min ter 's themes o f 
hyper-fast act ion, amazing 
spr i te-handl ing, whacky 
characters and bizarre game 
play. In Anctpital a shaggy, 
horned anthropo id must 
master 100 chambers of 
hal lucinogcnic act ion to defeat 
ihc evi l Zzyaaxians. W i t h 
strange gravi ty effects, we i rd 
sprites such as f ly ing coke 
signs, bananas, hamsters and 
goats, it is a challenge to f ind 
the six Kev Camels and the f ive 

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

A k ind o f adventure for 
shoot- 'em-up fans and to be 
recommended, along w i th 
Sheep in Space. Mama I.lama, 

liatalyx and the other shaggy 
games. 

Even stronger on strategy 
but no slouch w i th graphics, is 
Amis f r om Mar tcch. Featur ing 
sophisticated w indow and icon 
graphics, the most advanced 
Rob I lubbard music, and a 
complex game system. Zoids is 
a remarkable game based on 
the popular T o m y monster-
machine toys. 

Robot combat 
Zoids casts you as a tone 

F.arthman caught in a batt le 
between rival robots. Y o u 
must f ind the hidden picccs of 
the Blue Zo id leader Zoidz i l la . 
cont ro l l ing weapons systems, 
communicat ion, radar 
j amming and shields through a 
system o f w indows and icons. 
The enemy Red Zoids must be 
avoided or fought in 
sophisticated combat rout ines 
if you arc to succeed in your 
quest. One of the most 

.. , < >. i1, • 

impressive C B M 64 games yet , 
though certainly one which 
wi l l take many hours of play to 
complete. 

Equal ly stunning is the 
Novagcn Mercenary, an 
adventure requ i r ing you to 
amass credit and f ind hidden 
objects to escape f rom the 
planet Tarq. Y o u move 
through a complete 3D vcctor 
graphic representation of the 
wor ld , w i th almost complete 
contro l over the objects and 
vehicles you encounter, 
because o f the amazing 
world-design system of 
programmer Paul Woakes. 

Best of all 
Ful l of subtlety and jokes, 

such as gigantic 3 D 
advertisements for Novagen 
and saucy responses f rom your 
on-board computer . 
Mercenary gives a much better 
impression o f interact ion w i th 
a real-wor ld system than any 
text adventure, combin ing 
f l ight s imulator , arcade game 
and adventure in one amazing 
package. 

I f I were to choose one 
l eal golden oldie it would have 
to be Guardian f rom Al l igata. 
The single immaculate version 
of the or ig inal Wi l l iams 
Defender - miles better lhan 
the o f f ic ia l A t a r i cartr idge, t l 
features all the fami l iar 
elements humanoids. 
landers, fast-moving mutants, 
bombers, pods, swarmcrs and 

the dreaded baiters. 
Guard ian may no longer be 

remarkable graphical ly but it 
captures the thr i l l o f the first 
video game to take the 
industry beyond the realms of 
Space Invaders, Some 
sophisticated mult i -spr i te 
rout ines and reasonable sound 
effects make it a must but you 
w i l l probably need a rapid-f i re 
joyst ick i f you are not to die in 
hyperspaec. 

How about the game many 
players regard as the best yet . 
on any machine. Mite f rom 
Fi rebi rd? Comb in ing space 
battles in 3D vector graphics 
w i th the complexit ies o f a 
t rading game and the 
subtleties o f an adventure. 
E l i te is t ru ly a cul t . Complete 
w i th spacecraft recognit ion 
Chart, keyboard over lay, 
cont ro l key book le t , 
in t roductory guide and a 
scene-setting novel la, it is also 
the best-packaged game to 
emerge f rom a U . K . software 
house. 

I f you have not experienced 
the excitement of bat t l ing the 
Thargons, jump ing through 
hype rspace. d o c k i n g - w i thou t 
a computer - and f ight ing o f f 
pirates, you should try E l i te 
immediate ly . 

The good th ing about the 
Commodore 64 is that every 
t ime games players think the 
machine has been strctc i icd to 
its l im i t , something even more 
stunning appears. 
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LONDON'S LARGEST DISPLA Y OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 

DON'T TAKE A CHANCE —COMPARE BEFORE YOU BUY 
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London-s-Largest Computer Shop 
CITIZEN 120D 
NLQ Dot Matr ix Printer 
120 c.p.s., 4K Buffer. 
Friction/Tractor, Epson/ 
IBM Compatible 

£ 1 7 9 9 0 incVAT 

COMMODORE 

A M I G A 
In Stock Now 

Phone for Details 

AMSTRAD NETWORK 
AND 20mb HARD DISK 
Connect upto 100 Amstrad 
computers together. 
On demonstration now. 
Distributor for South 
London 

ATAR11040 STF 
Including Mono Monitor 
and 1mb Disk Drive 
Plus FREE 1 year 
on site Maintenance 

£ 8 9 9 . 9 5 incVAT 

ALL PRICES INCLUDE VAT EXPORT 
Contact our specialist export department on 01-686 6362 

DOT MATRIX PRINTERS 
BrotherHR5 .... £83.95 
Brother !509N10 £482.35 
EpsonP40 Thermal AC/DC £53.95 
EpiiunLXSONLO . £223.35 
Epson GX80NLQ £223.35 
EDWXIFX85NL0. £425.95 
EpbOfiFXIOGNLQ £549.35 
Epson L0800 ML O £579.95 
CpsooLOlOOONlO. £763.95 
Epson JXOOColour £519.95 
Canon PW1080A NLO £309.35 
Canon PW11S6ANLQ £413.95 
Panasonic KP1091 NLO £293.95 
Ok. Mate20Colour .... £252.95 
ShmwuCPASO plus NLO £195.95 
MicroP, 165PJI.Q P.O.A. 
Seikosha GP50A .. £79.95 
Seikosh«GP5nOA £105.95 
SeikoshnSPIOOONLO £229.95 
SeikoshaSPIOOOVCNLQCBM. £229.95 
Seikor,hnMP1300AINL0300cps £459.95 
Star NL10U8M) NLO inc!/F £279.95 
StarSG1DCNL0(CBMI/F) £223.95 
StarSG15NL0 . . . £379.95 
StarSDIGNLQ. £379.95 
StarSD15NLQ . . . £469.95 
StarSRIONLO £459.95 
StarSR15NL0 £579.95 
Kaga Taxan KP810 NLU £279.95 
Ka0QTnxanKP91ONLO £439.95 

DAISYWHEEL PRINTERS 
BrothcrHR15fP).. £359.95 
Brother HR2S £699.95 
BrotherHR35... £849.95 
Epson DX100 £279.95 
JukiGOOO £229.95 
Juki 6100 £299.95 
.Juki 2200Typewriter P or S £265.95 
Commodore DPS1101 £279.95 
Qucn Data D WP1120.. £199.95 
UChida0WX305 £199.95 
Alt popular interfaces, cables, ctc available 
from stock. Custom cobtcs mode to order 
Let our experts match your computer to 
the printer of your choice 
Printers — All models paratlel-centronics 
interface Senal RS232C available at same 
or slightly higher prices 

MONITORS 
Microvitec Colour 
1431 OS STORES RGB £209.95 
1431 MZSTD RES Spectrum £229.95 
1451DSMEDRESRGB £264.95 
1451 DOMEDRESQL £264.95 

1451APOSMEORES 
1441 DSHiqhRESRGB — 
Philips Monitors (Monochrome) 
BM 7502 Green 
BM 7522 Amber 
BM 7542 Paper white 
Philips Monitors (Colour) 
CM8501 RGBSTORES 
CM8524CompJSTO 
CM8533RGB/IBMMED 
1114Monitor;TV 

£333.95 
£449.95 

£88.95 
£91.95 
£98.95 

£209.95 
£259.95 
£289.95 
£199.95 

COMPUTERS 
Amstrad 
PCW82S6256K1 xD. Drive £454.95 
F02 1 Mb Second drive £172.95 
CPSScnol/ParaHell/F £68.35 
Full rancjc of business software ..... PHONE 
CPC6128 Green Monitor £298.95 
CPC6128 Colour Monitor £398.95 
CPC464Green Monitor £198.95 
CPC464Colour Monitor £298.95 
F01 Second drive including cable ... £106.95 
DMP20Q0NLCJPrinter £159.95 
MP2 Modulator £29.95 
Atari 

1040STF1MB + D O. - Co: Mon £1149.95 
500K ST Disk Drive £142.95 
IMBSTDiskDnve £195.95 
ST Colour Monitor £389.95 
ST 10MB Winchester Hard Disk ... £823.95 
BBC 
Now Master Series PHONE 
Commodore 
CBM128/CPMCompatible ... £259.95 
CBM128Dinc1571 £499.95 
CBM128D + Monitor £599.95 
CBM 1541 Disk Drive for 64 £164.95 
CBM1571 D:scDnvefor128 £259.95 
CBM 64 £159.95 
MPS 1000Nl QPrinter £269.95 
1901CRGBColourMnnitnr £289.95 
PCIOIBMComp Green £1259.95 
PClOIBMComp Colour £1719.95 
PCPO IBM Comp. Green E1839.9S 
PC20 IBM Comp. Colour £2295.95 
Commodore Amiga. PHONE 
Sanyo 
MBC555128K2x160K £499.95 
Sinclair 
OL £159.95 

520STROMO.S 
520STM 

£344.95 SpectrumPLUS 
£389.95 NEW Spectrum 128K 

£109.95 
£134.95 

SUPERDISKS per box of ten SSDD DSDD SS96TP1 DS96TP1 
Add 80p for P&P per order 40TR 40TR 80TR 80TR 
BASF 5V4" £11.50 £18.20 £20.00 £22.00 
3M 5 V £15.50 £22.50 £22.90 £27.50 
VERBATIM 51A" £14.00 £17.50 £17.50 £22.90 
DYSAN 51/4" £15.80 £20.70 £20.70 £27.50 
T D K 5 V £18.30 £18.70 £33.90 
SONY 3 V £26.30 £37.80 MAXELL 3" P.O.A. 
PRINTER R IBBONS smoie 
Brother HR15Corr £3.40 
BrotherHR15MS .... £6.50 
Brother HHb £3.40 
BrotherEP44 £3.40 
Brother M l 0 0 9 £4.50 
Canon PW1080A £6.80 
CBM 801 £7.90 
CBM802/1526 . £7.50 

pnees. deduct 10% for 5 i 
CBM 1525 £5.20 
CBM0PS1101 MS.. £4.40 
Daisyt.tep2000 £4.50 
Epson LX 80 £4.60 
Epson MX/RX/FX 80 £4.00 
Epson 100 Scries £5.20 
Juki6100SS £2.20 
Juki6100MS £4.40 

Juki2200 £4.40 
Kfiy«KP810 £6.80 
Mannesman MT80 £7.50 
SwkoahoGPSO £7.90 
SeikoshaGPlOO £5.20 
ScikoohoGP500 £7.90 
Sckor.hoGP700 £21.50 
ShmwoCP80 £7.50 
Star/Oki £2 .20 

Mail Order + Export + Trade Hot Line Phone 01-686 6362 
Delivery by Secuncor (4 day) please add C5.75 per item. 

f S A Delivery by Secuncor 24 hour please add £9.35 per item. 
Senrtnff or order by'phone quoting your Access, Visa No 'Phone 01-686 6362. 
Immediate despatch on receipt of order or cheque clearance Ur ielex your order on: 
946240 Attn 19001335 EXPORT CUSTOMERS SUPPUED TAX FREE. 
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ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC 

53-59 High Street, Croydon, Surrey CRO1QD, Tel: 01-681 3022 
Prices correct at copy date Subject to change without notice due to currency fluctuations etc E. & O.E. 



HARDWARE REVIEWS 

Giving it some 
stick 

o\sticks arc the first 
line of defence in the 
game-players' 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 -cm-up games, a large 
robust stick wi th 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 I and 2 
joysticks. They feature sturdy 
designs wi th four suction cups 
attached to the base, 
permit t ing you to fix the stick 
on a f i rm 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 

A good joystick 
is the key to 
success in many 
shoot-'em-up 
type games. 
Anthony 
Thompson 
reviews some 
top models from 
Vulcan. 

feature worth buying. 
Both joysticks have two 

f ir ing buttons, one on the 
left-hand side o f the base and 
the other on lop of the pistol 
grip. Both buttons have a 
slight tendency to stick as they 
are pressed, which could slow 
you in games which demand 
rapid bursts o f gunfire. The 
second fire button is designed 
10 al low the joystick to be held 
in the hand if no space is 
available to mount it. When it 
is used in that way the four 
suction cups make tl slightly 

uncomfortable. 
The Gunshot 2 model is 

identical to the Gunshot I but 
it has the addit ional feature of 
an auto-firc button. That can 
be useful in some games where 
you have to shoot aliens while 
f lying round obstacles but it 
can be a real disadvantage. 
Most games allow bullets to be 
f ired only at set intervals and 
that is the rate dispersed in the 
auto-firc mode. I f you miss a 
shot through concentrating on 
your movement, you ma v lose 
a life wait ing to fire again. The 
Gunshot 1 costs £7.95 and the 
Gunshot 2 wi th auto-fire £9.95. 

A t £12.95. the Kraft 
joyst ick, new f rom the Vulcan 
workshops, scents over-priced 
when first compared lo its 
bigger cousins. Its small, 
dainty size and plain 
appearance are somewhat 
disappointing hut its range of 
capabilities more than 
compensates. 

Interesting feature 
The most interesting feature 

is a (lick switch which allows 
the operating mode of the 

joystick to be changed from 
four-way to eight-way. That , 
the manufacturer claims, gives 
the Kraft the abil i ty to attack 
every type of game - from 
platforms and adventures to 
graphics and action. 

Light control 
The control is very l ight, 

al lowing for small and precise 
adjustments to be made with 
ease. A l though 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 shooi- 'em-up 
massacre. 

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

The Kraft joystick is a 
worthwhi le buy for the games 
player and would he an ideal 
addit ion for someone wi th a 
stubborn model who would 
prefer a l i t t le mure sensitivity. 

VM1302 hi-res monitor 
arkct research would 
tend to indicate that 
major mot ivat ion 
behind the purchase of 

many home computers has 
more lo do wi th their 
game-plaving potential than 
any more serious application, 
writes Michael C rah am. 
I laving installed the computer 
at home, though, many useis 

use their machines, in 
conjunct ion wi th some o f the 
excellent applications software 
available, to undertake a 
variety of non-game tasks. 

It is when using a computer 
as. for example, a word 
processor oi database, that the 
l imitations o f the T V set which 
so many people use as a 

monitor become all loo 
apparent. In part icular, the 
resolution of a colour T V set 
is too low to resolve adequately 
the characters of any display 
exceeding a 40-column by 
24-linc format. It is no 
coincidence that that is the 
Teletext display specification, 
being the maximum number o f 
characters which can be 
transmitted and displayed by 
typical broadcast T V 
equipment. 

T o obtain a satisfactory, 
high-resolution display it is 
necessary to add a moni tor to 
the list o f essential peripherals 
for vour computer. When 

The Thomson VM3102 is 
one of the latest monitors to 

reach the market and is 
available wi th either green or 
amber phosphor. The VM1302 
accepts a composite video 
signal via a phone socket at the 
rear Of the set. Make sure that 

The VM1302 has a display-
quoted as35MHz. To put that 
figure in perspective it is some 
six times that o f a typical T V 
set. As may be expected f rom 
the bandwidth and resolution 
figures, the Thomson monitor 
produces a crisp, easy-to-read 

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 ampli f ier, the i t ipul to 

which is again via a phono 
socket at the rear of the unit. 
The VM1302 is a well-built 
unit and is wor th considering 
if you intend to make use of 
your computer in applications 
demanding that a great deal of 
text-based informat ion is to be 
displayed on-screen. 

At a glance 
CRT I2in. 

diagonal 
Phosphor Green or 

amber 
Video Band" idth 35MHz. 
Resolution 1.(MX) lines 
Input Composite 

v ideo, 
negative 
svne. 
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The Honeywell 32 range - good hut pricey 

An all-romutcr from Brother: 

Making a 
good 

impression 
There are many different types of 

printer available on the market today. 
Deciding which to buy depends on 

what you intend to use it for. 

Competitive features at u competitive price 

any people who arc 
buying new home 
computers arc of fered 
pr inters at no extra cost. 

That reflects not on ly the 
intense compet i t ion in the 
market , w i th manufacturers 
struggling to make their 
products as attract ive as 
possible, but also seems to 
make the point that a pr inter 
is an essentia! part of any 
comput ing system. 

For those wishing to expand 
o r update their own hardware, 
there is no shortage o f 
potent ia l purchases. There 
are many models available o f 
varying si /e. speed and 
qual i ty . The best buy for any 
part icular person depends on 
the intended usage. 

Printers can be split in to 
three main groups. The dot 
matr ix is the most popular and 
the most versati le, permi t t ing 
draf t qual i ty p r im ing at very 
high speed. Most dot matr ix 
models of fer near letter qual i ty 
pr int ing. In this mode speed is 
greatly reduced as each 
character is pr inted twice, the 
second time w i th the pr inthead 
sl ightly displaced. 

Prime requisite 
I'hat helps to disguise the 

fact that the characters are 
fo rmed by many dots and 
produces a darker finish. 
Anyone who wants to use a 
micro for wo rd processing 
should regard N L Q as a pr ime 
requisite. 

Ano the r advantage ol the 
dot matr ix system is the abi l i ty 
to pr int complex graphics 

figures, graphs and screen 
dumps. Some models use 
mul t i -co loured r ibbons, 
permi t t ing reproduct ion in fu l l 
co lour . 

Daisywhecl pr inters 
produce very high qual i ty text 
but have no graphics 
capabi l i ty. They are a great 
deal s lower than the draft 
speed o f dot matr ix machines 
and few can match their 
reduced speed when in N L Q 
mode. They tend, however, to 
be cheaper and prices are 
fal l ing all the t ime. They are 
not so versatile as their spotty 
cousins. It is possible to alter 
the pr int style but that 
normal ly involves removing 
the pr in twhec l to replace it. 

Cheapest of all 
Thermal pr inters are the 

cheapest o f all. T h e y use a 
special paper which requires 
no r ibbon but that can be 
expensive and d i f f icu l t to 
obta in. I f you intend to use 
your pr inter only to produce 
copiesof your l istings for your 
own use, a thermal model is 
probably the best choice. 

Buffers are extremely 
useful, especially w i t h the 
slower daisywheel models. A 
buf fer stores the text to be 
pr in ted, a l lowing you to 
cont inue p rogramming whi le 
the pr inter continues to 
operate. If you have several 
pages to pr int and your 
let ter-qual i ty speed is around 
2t)cps. you wou ld have to wait 
a considerable t ime before you 
could use your computer if you 
did not have a buf fer . 
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PRINTERS 

H U U K i t o K . 

UHjsci I -- . 

A heavy duty daisy wheel from Juki. 

Daisywhccl printers, generally 
use carbon r ibbons which cost 
around £4 each, whi le do i 
matr ix machines use fabric 
r ibbons which are sl ight ly 
cheaper and last a l i t t le longer. 

For those w i t h extra cash t o 
spend, the Tw inwr i te r f rom 
Brother gives the best of bo th 
wor lds. Its two p r in t ing heads, 
one dot matr ix and the other 
daisywheel. permit the user to 
produce high-qual i ty text and 
graphics characters on the 
same page. 

It is wor th not ing that many 
computer manufacturers now 
produce their own-name 
printers and a l though many o f 
them arc rc-badgcd versions of 
other makes, they are o f ten 
good value and def ini tely 
wo r th considering. 

Name Price Type 
Draft NLQ Colour Graphic 

NLQ? Speed Speed Capability Capability 

HR-5 £99.95 Thermal No 30 No Yes 

DYVIM120 £139 Daisvwhccl Yes — 20 No No 

801 £129 +vat Dot Matrix No 1 0 0 — Yes Yes 

DMP 2000 £160 Dot Matrix Yes 100 20 No Yes 

M l 009 £169 Dot Matrix No 50 — No Yes 

I j f e n J k t J M u t r i x 121) 21 V e i L 

Kaga KP810 £199 Dot Matrix Yes 160 — No Yes 

1101 £199 4-vat Daisywheel Yes 20 No No 

LX-80 £225 Dot Matrix Yes 100 16 No Yes 

Star NL-10 £229 Dot Matrix Yes 120 30 No Yes 

MT80+ £229 Dot Matrix No 100 — No Yes 

Juki5520. £399 + val Dot Matrix, Yes. 180 ,30 Yes 

HR-15 £399 + vat Daisywheel Yes 20 No No 

Juki 6100 £399 + vat Daisywheel Yes 20 No No 

S32 £595 + vat Dot Matrix Yes 150 60 No Yes 

Juki 6300 £899 + vat Daisywheel Yes 40 No No 

Twinwriter £1,295 DM + DW Yes 140 30 No Yes 
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Six screws hold the rear cover of the PCW8256 in position. 

Increasing the memory of the 
PCW8256 to 512Kis a straightforward 

DIY job, as Gary Evans reveals. 

Fattening 
the Joyce 

The main PCH of the computer; note the eight vacant sockets 

along the lower edge of the hoard. 

o judge by the 
advert ising copy which 
accompanies 
promot ions for the two 

models compr is ing the 
Amstrad PCW range, the 
memory o f the PCW8512 is 
massive, whi le that o f the 8256 
is huge. It is the 256K 
difference in the size of the 
memory o f the computers 
which earns each the 
appropr iate adjcct ive. There is 
a we l l -known phrase, though, 
wh ich goes something along 
the lines o f i t is not the size 
which is impor tan t , it is how 
you use it in the ease of the 
PCW85 I2 the extra memory is 
put to very good use indeed. 

The 25bK memory of the 
8256 computer , according to 
whether the machine is 
operat ing under Locoscrtpl or 
-CP/M. is mapped tojJiayjile 
the various areas of wo rk ing 
memory necessary to support 
operat ion of the software, in 
addi t ion to supplying R A M for 
the si l icon disc - a dr ive m 
which complements the 3in. 
mechanical dr ive o f the 
computer . 

The size of the R A M disc-
dif fers between I .ocoscript and 
CP /M but in either ease has a 
max imum size of i I 2K . The 
extra memory of t he P(*W8512 
is mapped to that R A M disc. 

' Increasing its size, whe i f 
runn ing under C P / M . to ."*68K 

more than the tota l capacity 
o f a single l - 'Dl format disc. 
Whi le those who use the PC W 
exclusively w i th I .ocoscript are 
unl ike ly to appreciate the 
signif icance, those who have 
had occasion to use C I V M 
applications software w i l l 
realise the impl icat ions. 

The advantages of the large 
R A M disc fall i n to two areas. 

depending on the part icular 
appl icat ion program in use. 
Some software, to funct ion 
correct lv. requires more than 
the 112K R A M disc o f the 
PCW8256. Using such 
software on the uncxpanded 
machine inevitably means 
some compromise in 
performance. In practice, that 
o f ten means an i r r i ta t ing 
number o f disc swaps as data 
is loaded and discarded f rom 
the R A M disc. 

Question of size 
The 368K R A M disc w i l l 

provide suff icient space for 
even the largest applications 
software. For example, when 
using New Word , the N W 
C O M file plus al l system 
overlays and the ent i re The 
W o r d spell check suite can be 
l oad t f t to R A M disc. W i t IT n * 
data disc in dr ive a, the W P 
and spelt check can be used 
wi thout the need to swap discs. 

The second type o f 
appl ications sof tware to 
benefit f rom the increased 
R A M disc w i l l be packages 
which require a large amount 
o f data storage capacity. 
Spreadsheets, for example, 
w il l be able to make good use 
o f the increased R A M space. 
In that instance the 
appl icat ions program wi l l 
reside in dr ive a whi le dr ive m 
w i l l contain any data files. 

The user w i l l have to ensure 
that any data file docs not 
exceed the I70K l imit of the 
physical dr ive a. but wo rk i ng 
in R A M disc usually w i l l lead 
to a considerable increase in 
the speed of operat ion of a 
program. That is because 
R A M disc access is v i r tual ly 
instantaneous. 

• 
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PCW SUPPLEMENT 

Having explained the 
benefits to be gained f rom the 
large disc dr ive o f ihe 
PCWS512. the good news is 
that «S25fi owners can upgrade 
to enjoy at) the benefits o f the 
larger R A M disc. 

Warn ing: Removing the 
rear cover o f a PC' W computer 
wi l l inval idate any warranty in 
force on the computer . Your 
Computer can accept no 
responsibi l i ty for any damage 
which may occur to any 
reader's machine as a result o f 
under tak ing the modi f icat ion 
described. 

Down to work 
T o undertake the memory 

upgrade you wi l l require a 
cross-head screwdriver and 
eight 256K x 1 dynamic R A M 
ICS. The ICs used in our 
conversion were N l iC - t ypc 
D41256 w i th 150nS access 
t ime , available front 
Tcchnomat ic at £3.5U each 
plus V A T . 

The first step in the 
conversion is to remove the 
rear cover of the computer . Six 
scrcws ho ld the cover in placc. 
two at the top of the computer , 
two at the base, and two 
smaller screws adjacent to the 
expansion por t . T o remove the 
cover, place the computer face 
down on a soft surface to give 
easy access to the screws. 
1 lav ing removed all the scrcws 
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 sl ightly to gain access to 

the eight vacant R A M sockets 
which can be seen at the lower 
edge o f the PCB. T o 
accomplish that it may be 
ncccssary to remove both the 
keyboard and v ideo 
connectors. 

Next insert the R A M ICs. 
re-connect any connectors and 
slide the PCB home in to its 
mount ing hardware. 

Going for a DIP 
The f inal stage of the 

conversion is to alter the 
sett ing o f the D I P switches 
which can be seen at the centre 
o f the PCB. That is necessary 
to signal to the PCW operat ing 
system software that the 
addi t ional memory is in placc. 
The switches to alter arc 
marked A and B. T o effect the 
conversion, the posi t ion o f the 
switches must be reversed; in 
other words, switch A which is 
towards the rear of the PCB 
must be switched fo rward , 
whi le switch B must be 
switched towards the rear of 
the PCB. 

Final ly , re-assemble the 
computer , switch on and boot 
CP/M. I f all is wel l you wi l l be 
greeted w i th a sign-on message 
which indicates that the R A M 
disc is 36.SK in size. 

Under tak ing the above 
conversion w i l l , at a cost of less 
lhan £35. increase the power 
o f the PCWS256 dramat ical ly . 
Hav ing undertaken the 
conversion wccan report that, 
w i th the larger R A M disc, 
most users wi l l find that there 
is l i t t le need for a second 
physical disc dr ive. 

Before ins fulling RA M. 
A - II ( kit t V * l 

« IS iv* urtklt. * 
C"iru 1.3 
II.*. KllObytu litv« UiMf.ll, 
<•4 M H>1- otivctery NltUI 
0. Ir4 III J*', till V luti la. 

l / f l / I ' l t t h t M T f h t > v 

C ' ftioet 
U'o tc< • / lt«i i 

3 |r«cb» 
"r'.f / ! l»y -li" * 1 |««Mtl 

After the RAM is installed. 

• • • . W " ' » t * 

K [•» I »« CUrMlblUtl'S 
J.'/H ftfU t^.ud 11 • 

>*•«» "IU'-jtIk klm fn|>ii II f 
124 l<fi« Ult^lMt v Ull lai 

W \\trn, fcwU LH tCi . I-trib1 
KwvMila / t'iiai 191 7 fftVit 

; 0 tkCVfll* / IIiaI 
i-u fvwitr* / Tr*<,» » IfMIt 
U ' j ) : fcytvw / * 1 t * C f f O 

The CP/M SHOW command with the /drivel option shows the 

effect of the modification. 

fully-populated {'( R \ , , 

• ^ ^ ^ S S S a S B ^ J g t 

1.1 YOUR COMPUTER. JULY 1986 



PC f software 
beyond Locoscript 

mm mstrad P C W computers 
Mm are suppl ied w i th a 

M J M wealth of free software. 
M P First, and arguably 

foremost , is the Locoseripl 
word processing package 
which earns the system its 
Personal Computer W o r d 
Processor badge. In add i t ion , 
a very respectable 
implementat ion o f Basic and 
the O R Logo language are 
prov ided. As i f that were not 
suff ic ient. Ams t rad also 
supplies the CP /M Plus 
operat ing system, together 
w i t h a comprehensive 
selection of ut i l i t ies. The 
provis ion of CP /M means that 
the P C W owner has potent ia l 
acccss to a vast range of both 
publ ic domain and commercia l 
applications software. 

The success of the PCW 
computers has meant that 

those companies w i th 
good-quaI i ty . reasonably-
priced software for the 
computer have had somewhat 
of a sales bonanza since the 
start o f this year. As new 
owners discover that , given 
appropriate sof tware, the 
computer is capable o f w ider 
use than basic wo rd processing, 
sales o f PCW-compat ib lc 
spreadsheets, databases and 
comms software have soared. 

One of the companies to 
recognise the potent ia l o f the 
P C W system at an early stage-
was NcwStar , the Brcn twood-
based d is t r ibutor established 
by Wi l l i am Pocl . former 
general manager of the 
Amst rad computer div is ion. 
NcwStar suppl ied Your 
Computer w i th some o f the 
best P C W software for the 
purposes of this review. 

New Word 
Reference Card 

N E N N 
5 T A R 

Opening M»nu 

fijl • • - • < • ' • * " — H.-..K an rtocwram 
Cictw o> nrvnf 41*1" <**••• "«»i" 
Pint J <'•• 
Mngrtxm Of <« ' '*"• 

log ,»i1o * dftffoM iWi i ' i * ^ 
fu! IW»IN>«V(HII 

t tW 'H ' 
p,ot« |A««MC1 J 
HCnjrru, * IJr 

H,r> .i [<ognm( COM'trl 
Q[J wm op*rMf»j v.-'u 
Cuiw Movement 

(SWlfE 1 u n " " 1 " 
Duwr, onoWw 
(ll|«nt(IWKl0 
R./11 oruHMttCW 

FWrmg •>' «.«•) 10 

Qt&liv*} WO"J » 

usWCOlwWWW® 

|C ! ĵcoc' li''' •" '' 
Ltw' 
V,.'t end ot we 
nâ il irt) ol Wlr 

H? J,.!.<•.; i J (jocjnft 
ol 0MMMrt 

In the first of a 
regular review of 
PCW software, 
Peter Luke 
reviews 
NewWord, an 
alternative to 
Locoscript, and 
Bridge Player for 
those who want 
a little 
relaxation. 

W h y spend £70-odd on a 
word processor when the PCW 
computer is supplied complete 
w i th Locoscript? The answer is 
that for many business users o f 
the computer Locoscript is too 
l imi ted in the facil it ies of fered. 

Editing «wJ Ef*«ng 

EmlpjQ tf««tiw..<«>•' 
I t tv thjrjttp ol tulM* 

[TJ (.jw>wO«l«r'o»t'JiiOi 
f y ] l .>tde> cwuy 
f a ) ® H.' v; WW »'< <'•* • iflS" 
fd l fY ] tiw wnMOfano1 

nr] [Yj i w t w 1 

j[p"1(itiiwli,,..it-unn»- I ' l l I.-: 
r.-r CinrJ KWi 

fB l Ahff • ms\ A!,71 1i end 'V 

pm lkOr>» 
p j i w-Th ten & 

Margins, line*, & Tibi 

v i nvwa*1 

Vl -<jht 

Sri l» ocfoie r ctumii iwW 
fr̂ .r <*i urx* ij*> I 

Oew iat> 
S«-t tab. "«n aocunwit 
MO->fwv< .,MblMfI»-i- TAB* 
IriiuT, rtScrii 

Ceww 'o*1 u*w*««>'"••fl** 
St<IWl|MC« 
d.Jl- ilalktv trVO" 

rJV ** Irtri Wit 
VVMeiJ>" Ir* into ii»l 
Aui.imjtc Iro**»Qkr 
ciw. 

S « oiling 

Omn inm 

IXrwn tn« v>«f*Jl 

AtMnkm fiv»" V*-
Sjwi r«ii tux* NcwW»"> 

Typing Feature*. On/Off 

WiyrtAi.i|i "'•''>" 

[TO 
[EJ tnuM 'J JI Iirt*wn 

(Olfm )»><t<<nfC«4M< '̂* 

(Oil T 1 IVrti m i w \ W 

SpkijiI Pnnting EHecti 

^ f p l f B l 
DovW««*e 
Lknae'W* 
Sir4HXI 
SutritCHrt 

AMtirnf prtLh 
olen 

OidpiOl ttiWrtl ••** 

I " 

There is. for example, no 
provision to merge text 
documents wi th data fi les, an 
essential requirement for the 
pr in t ing of indiv idual ly-
addressed mail shots. 
Locoscript lacks other features 
many W P operators wou ld 
require; a word count opt ion 
and spell check program arc 
two such funct ions. 

Aside f rom those major 
omissions f rom the repertoire 
of Locoscript funct ions, the 
word processor, whi le 
adequate fo r the product ion of 
letters and small text 
documents, can become 
tiresome to use on larger 
more than five-page -
documents. The reason is that 
Locoscript can be slowed to a 
snail's pace when manipulat ing 
large files. A d d to that the fact 
that cursor contro l is l imi ted 
when compared t o some o ther 
WPs and the need for a more 
sophisticated W P can be 
appreciated. 

N e w W o r d is just such a 
product , prov id ing a power fu l 
wo rd processor which 
compensates for many of the 
deficiencies o f Locoscr ipt . 
N e w W o r d is a WordStar 
looka l ikc , which means that 
i t sopcra t ion w i l l be fami l iar to 
a considerable number o f 
people who have used one o f 
the best-established W P 
programs. 

Building on WordStar 
N e w W o r d is suppl ied on a 

single 3in. disc, both sides o f 
which contain a fu l l 
complement o f software. Side 
one o f the disc contains the 
N e w W o r d C O M and O V L 
files, in addi t ion 10 some 
instal lat ion software and 
example data files, whi le side 
two contains The W o r d , a 
generic C P / M spell ing checker. 

The software is supplied 
w i th a set of three manuals, a 
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massive guide to the software 
plus sl im volumes conta in ing 
supplementary notes and a 
guide to the use o f the spell 
checker. In add i t ion, the 
review software was prov ided 
wi th two sheets of A 4 notes 
describing those aspects of 
operat ion specific to the 
Amst rad PCWX256. 

Simple process 
I laving made a back-up 

copy o f the d is t r ibut ion disc, 
the next stage is. to create a 
boot disc. Wi th an unexpanded 
8256, that involves instal l ing 
N e w W o r d for the PCW-. a 
simple proccss as NcwStar has 
done most of the w o r k , and the 
delet ion of a number of 
example files f rom side one of 
the disc. That wi l l free 
suff icient space on the disc for 
the CP /M E M S fi le and a 
number o f C O M files which 
may be copied across f rom side 
two of the PCW operat ing 
system disc. 

Creat ion o f a boot disc wi l l 
al low N e w W o r d to be 
cold-started, the PCW loading 
the necessary software and 
transferr ing operat ion to the 
R A M disc. Part of the boot 
process also reconfigures the 
computer keyboard fo r 
operat ion w i th the W P . 

Putting the boot in 
When the boot process is 

complete, an opening menu 
w i l l be displayed complete 
w i th a list of all text files on 
the current ly- logged dr ive. 

Ini t ia l ly that wi l l be dr ive m; 
the first th ing to do is to l ogon 
to dr ive a in which a N e w W o r d 
data disc should be placed. 

To sum up N e w W o r d in the 
space available in this art icle 
wou ld be an impossible task. 
Suffice it to say that it bui lds 
on the power of WordStar , the 
benchmark against which WPs 
have been judged for years. 
One of the main failings of 
WordStar is that its com ma nds 
arc thought by many to be 
di f f icul t to remember ; in "pure" 
WordStar , for example, cursor 
movement is accomplished by 
hold ing down the cursor in 
combinat ion w i th a letter key. 
Wh i l e the layout o f those keys 
is described in the 
documentat ion as logical, they 
can be d i f f icu l t to remember. 

Re-configurable 
T o compensate. N e w W o r d 

reconfigures the keyboard so 
that the cursor cont ro l keys 
and many of the other 
dedicated funct ion keys 
per form the appropr iate 
funct ion. It w i l l sti l l be 
nccessarv to learn some 
cont ro l sequences, though, as 
N e w W o r d features many more 
functions than those for which 
the keyboard makes provis ion. 

Cont ro l o f the presentation 
o f a document when pr inted is 
bv way of dot commands 
incorporated in the text. They 
take the form o f a dot entered 
in co lumn one fo l lowed bv a 
two- let ter sequence and, w i th 
some commands, an opt ional 

number. There is no opt ion 
but to memorise those 
commands, al though they can 
t ru ly be described as logical; 
for example, to insert a 
header, the command is , H E . 

N e w W o r d al lows documents 
to be merged wit h data files to 
produce standard letters, in 
addi t ion to a l lowing 
condi t ional command 
sequences which can insert 
d i f ferent data files in a 
document. The N e w W o r d 
spell check program is a 
powcr lu l program which 
checks the spel l ing of a text 
document , in addi t ion to 
suggesting alternat ive 
spellings for those words not in 
the d ic t ionary. 

For many businesses the 
facil it ies of Loeoscript w i l l be 
too l imi ted to meet general 
requirements. N e w W o r d 

compensates tor those 
shortcomings, o f fer ing a 
power fu l , fu l l - featured word 
processor capable of meet ing 
the most demanding users' 
needs. 

Ano the r advantage of using 
N e w W o r d is that the software 
is available for the I B M PC 
and clones. Thus learning to 
use N e w W o r d on the PCW 
machine w i l l mean that users 
w i l l be able to use their 
knowledge of the system 
should they have occasion to 
upgrade to a PC. It is available 
at a compet i t ive pr ice, a 
f ract ion of the cost o f many 
similar packages. 

• NewStar Software L td 
200 No r th Service Road 
Bren twood 
F.ssex C M 14 -ISO 
0277 20573 

• Amstrad PCW8256/8512 0 CP Software 0 Peter Luke 0 £19.95 

Amst rad PCW compu te r owners w h o 
feel like a break f r om w o r d process ing 
w i th Locoscr ip t can take the oppor tun i ty 
to sharpen their br idge-p lay ing skil ls, 
courtesy of CP Software. Bridge Player 
al lows the user to b id and play hands of 
rubber br idge. B idd ing is to the Aco l 
sys tem incorporat ing the B lackwood . 
S tayman and s t rong two -c l ub 
convent ions. Take-out doub les are also 
suppor ted. The player, w h o is in the 
South posi t ion, has the op t ion of 
speci fy ing the number of h igh ca rd 
points dealt at each deal or can opt for 
a random hand. 

Having comp le ted the b idd ing, 
at tent ion turns to p lay ing the cards. 
Select ing the ca rd t o play is a s imple 

matter of pressing the appropr ia te 
number k e y - T . J,Q.K.A for the honours 
- fo l lowed by a letter cor respond ing t o 
suit if there is a choice. If a s ingleton is 
held in the suit lead, that card will be 
p layed automat ical ly . 

Throughout the game, comprehens ive 
on-screen informat ion keeps the player 
in formed of progress, whi le at the end of 
each hand the current score is d isplayed. 
That takes into account the state of 
vulnerabi l i ty and any bonuses as a result 
of doubles, re-doubles or s lams. 

Br idge Player wil l appeal t o those w h o 
wish to learn t o play the game and those 
w h o wan t t o deve lop their skil ls. The 
s tandard of compute r play, whi le not up 
to international s tandards, is typical of a 

large number of casual players w h o 
enjoy playing the game whi le making no 
c la im to be experts. 

Playing the compute r has one great 
advantage - it is very forgiv ing if y o u 
make a mis take dur ing play, someth ing 
wh ich can be sa id of very few human 
partners. 

GRAPHICS 
0 0 0 
SOUND 
None 

PLAY ABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 
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Kung Fu RAkirw » 9.S1 7 . » ZcKrry > (tt ' 10.95 C o n r w d o 9.95 726 
Itwdtud 9l9J 7. is Crnwi "CfKiM <0> ld.96 Void ' Dxy 996 7.25 
SutMibW 7 . » Tau Cee •. 905 7.25 BeOtO"? 996 728 
Tlggn ft Tho Snow 9.06 7.25 T ju G*ti(0) •-J4 06 11.00 SseccK 996 7.2S 

Largo Range A m n t f o d d a k s / w w s l U k l o . B lank A m s t r a d D l i k i £39.95 pot 10. 
Ovotsms orders p''<jm oM 7Sp per tip*. Accmts srx] Visa orders welcome rtwso 

cheques payable to'C.P.S. Sorry Wjn Otoe Prices ooty. 
^ ^ CUT PRICE SOFTWARE (YC), 4 SJacksbury Hatch, 
• p - ^ l Harlow, Etsox, CMIO 4ET. 
C X J Telephone: (0279) 24433 (24hr A n u p h o n t ) 

MIDLAND COMPUTER 
LIBRARY 

ATTENTION Compute r Users 

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

* ARCADE, ADVENTURE, EDUCATIONAL and BUSINESS software loo. 

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

* 20% DISCOUNT off all purchase software. 

* LIFE MEMBERSHIP £6-00 

* FREE CATALOGUE. 

* FREE HINTS AND TIPS. 

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

* ALL GAMES manufactured ORIGINALS with full documentation. 

* OVER 25.000 satisfied members. 

* EUROPEAN members wcHcome. 

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

M I D L A N D C O M P U T E R L I B R A R Y 
2 8 C o l l e g e S t r e e t , W o r c e s t e r W R 1 2 L S T e l : 0 9 0 5 6 1 1 0 7 2 
Send now for free catalogue stating which computer 

Name: -

Address: 

Marketing m^fp 
MW Yce, curcTMi Mwwrrwa LTD. 

i wiaowonoo* sciwct pa«k 
caooowriL no*o. sr wuow, cahhm 
ut. B»7> nr»r ttix* 

FREE SOFTWARE* 
FREE 15 MONTHS MEMBERSHIP 

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

SPECTRUM 
UK0 m the Rinp £15 95 
flH« £14 95 
Emoma Fotee £9.95 
k» n o * 
&i<* la the future . £V95 
Are m face £8.95 
Battle ot PHreti £9.95 
three of Parades* P9SS 
Tau Crt £995 
they i M i IMen £9.95 

AMSTRAD 
lOrfl of Ote Rikj! £1595 
EMIMBJ £1495 
Ace £1096 
Spfflmt 40 (0) £995 

to Die Fuaire ..., £9.95 
SHyta* , £9.95 
Boitd the ftnjj £995 
Rn*n6 Jack ID) t 8 « 
They soa a M * r tOj F9 95 
Rat* 'n Wnaet _.. £995 
SabreWJ! £995 

COMMODORE 
Lord of irw Rri<jj £15 % 
fit* (01 
Att 
SptTre 40 (0' 
trfrjma force (Ui 
Skfin i0) 
Sack to I'm Future 
Hardbas (D) 
ArtolYesoa 
Tme Tumei ®j 
Ftgfiter Ptal r0> 

£1495 
CIO 95 
« 95 
£995 
£9 95 
r995 
£995 
£395 
£995 
£995 

One of these Mastertronic games is FREE when you buy one of the above programs 
restricted to R.R.P. Please st3te computer. 
'On* mm and tes Draft! Spetfom 'Famiia One Sim Spec/Am T«tee; Keepers Spet'Am 
"Caves of Doom Sp»CAm 'List V8 Com "Acton BHmn Spcotcm 

Who said anything aOouf you don't have a choice in software? 
• BUSINESS • UTILITIES ' EDUCATION ' ARCADE " 

' ADVENTURE * ARCADE ADVENTURE * SIMULATION " STRATEGY " 

These are just a few hardware prices which are exclusive to our club members: 
Mix Umc* fcroens Opus Discovery 1 £122.50 Cotrw 1900CCO1 Hon £254 95 
Brother HRS Pmta £6495 Opus Recovery 2 r?54 55 Comm 1900MM(«oMon£l»50 
Epson RM0 Punter £21250 Sapi £»» Keyword £59 45 wmm 154i 0ok Drive & 

S.1J.! 2 f Kci'joiuJ £44 95 SnMi m>%t T«mml C1G9.95 
SttKOr bpWBWl Part £8496 

Our complete 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 wriiing). 
Please make cheques/postal orders payable to T. L DAVIS COMPUTING. All 
priced items includo postago £ packing except hardware items below £100. also 
are correct when going to press. Disk prices aro different 

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

• Various 0 Gremlin Graphics/DlSCOVERY 

Gremlin Graphics, bet ter-known for its 
arcade games, is moving into the more 
serious software market. Pyradev is the 
tirst 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, compi le, 
edit, modify, housekeep and manage 
files all f rom one disc. The disc arrives in 
a video cassette-sized case but that is 
mainly for the benefit of the manual 
which packs a good deal of information 
in its 32 pages - actually 72 but it is 
written in French as well. It is extremely 
wel l -documented and is easy to fol low, 
with screen shots displayed to help. 

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

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

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

The first of the five programs is the 
Screen Editor, which al lows the user to 
create or input any type of file which can 
then be modif ied, altered, checked or 
merged wi th other files before either 
saving or outputt ing to a printer. The 
types of file which can be writ ten using 

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 lull 
screen help mode available at all t imes. 

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

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

OVERALL 
0 0 • 0 

impressive by any standards. Addit ional 
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 addit ional 
ROMs which may be resident but. be 
warned, it is not a program for the 
inexperienced user as it would be easy 
to lose or change files if one is not careful. 

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

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

The programs are wel l -documented 
with numerous help pages for the user 
to access when necessary, although it is 
advisable to read the manual carefully at 
first to learn the basics of the programs. 

Pyradev will not turn the amateur 
programmer into a professional 
overnight but wil l 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 crit icism is that displayed on the 
System Menu screen isZap ' .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. 

17 ASER BASIC 
• Amstrad CPC 464/664/6128 0 Ocean 0 Utility 0 Ian Duet den 0 £14.95 

Laser Basic from Ocean, which, 
according to the advertisements, claims 
to "turn your computer into a professional 
games-wri t ing machine for fun and 
profit," looks at first sight to be able to 
plug thai apparent gap. 

The package, al though rather b ig 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 
demonstrat ion 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 (o) to be placed 
in front of the command name. It is 
possible, using Laser Basic, to move 
sprites in any direction - up, down, 
forward, backward, sideways, behind 
screens, in front of screens and move 
them along pre-determined paths all 
within any pre-determined limits. You 
can also detect collisions, expand, 
shrink, rotate, inverse, duplicate and 
reflect any sprite without comjp t ing the 
background or foreground display. 
There are commands for sett ing 
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, al lows you to create 
complex backdrops for your characters 
to wander round, as you will see when 
you use the demonstrat ion program. Like 
any new language. Laser Basic takes 
some gett ing used to but there are plenty 
of worked examples listed in ihe manual. 

OVERALL 
0 0 0 0 0 

The Sound and Sprite Generators are 
a little more advanced than those I 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 wntmg 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 

PRESTEL 

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 

Micro net 800 

8 Herbal Hill, London EC1R 5EJ 
Telephone: 01-278 3143 

for just 20p a day 
- r To: Micronet 800, 8 Herbal Hill, London ECl 

Please send me a brochure on Micronet 800 

Name 

Addresa, 

Age. 

Telephone No. 

. M i c r o 
YC7.86 
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i GUIDE TO THIS MONTH S 
REVIEWS 
AMSTRAD 
Classic Invaders 
Toad Runner 
Winter Games 
5(1) Axis 

COMMODORE 64 
Biggies 
Jump Jel Spike 
Leader Board 
Psf 5 Trading Co 
Shamus 
The Young Ones 

COMMODORE C16 
Return Ol Rockman 

SPECTRUM 
Action Reflex 
Helichopper 
Molecule Man 
Splitting Images 
Stainless Steel 
The Planets 
The Young Ones 
Toad Runner 
Biggies 

Software 
Shortlist 

Each of the games reviewed in Software 
Shortlist has been reviewed extensively by 

our team of reviewers. 
We do not include reviews of unfinished 

products in this section of Your Computer; 
they are the games you can buy now or in 

the near future. 
See the Software News and Preview features 

for advance news of games being 
developed. 

Watch for the Your 
Computer Soft 
Star. They are 
awarded to games 
which, in our 
opinion, offer 
outstanding value. 

EADER BOARD 

GRAPHICS 
0 0 0 0 

SOUND 
None 

PAYABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

Sports Simulation 0 Peter Luke 0 £9.95 
Hot on the heels of the Ariolasoft Golf 
Construction Set is Leader Board, 
another game des igned to appeal to the 
armchair golfer. The game casts the 
player in the rote of a golfer out o n the 
fairway of one of four what can best be 
descr ibed as aquat ic courses - water 
rather the rough awai ts any errant shots. 

Leader Board can be played by 
between one and four players, each of 
w h o m can select an ability level f rom 
novice through amateur to professional. 
Each course is of 18 holes, though there 
is an op t ion to select matches of 
anyth ing up to 72 holes by mix ing and 
match ing the courses. 

In play, the game is del ightful ly s imple. 
Contro l is by way of a joyst ick and, 
having se lected the appropr ia te c lub -
the manual prov ided max imum and 
m in imum expec tcd ranges for each -

and a imed the on-screen cursor at the 
distant hole, the s t ick 's fire bu t ton is held 
d o w n to start the player 's swing act ion; 
the longer the bu t ton is held the more 
power will be transferred to the ball. 
Pressing the but ton again, having 
determined the power of the shot, a f fects 
the snap: that will dec ide whether the ball 
goes straight ahead or is either hooked 
or sl iced. 

When with in 64 feet of the hole the 
game will automat ical ly select a putter 
for the player. The professional level built 
in means that any shots will be a f fec ted 
by the prevail ing wind, further add ing to 
the real ism of the simulat ion. 

Good graphics g ive this excel lent 
s imulat ion a realistic feel and the 
st ra ight forward design mean that Leader 
Board scores highly in terms of 
payab i l i ty . 

[5 TH AXIS 
• Amstrad 0 Activision • Arcade 0 Lee Paddon 0 £9.95 

Y o u may have the impression that there 
are only four d imensions, or axes, but 
Professor Chronos d iscovered a fifth -
probabi l i ty. Having done so, he 
p roceeded to mess up the other four by 
ho t - rodd ing it round the universe of 
t ime and space, making it less and less 
likely that t ime wou ld exist at all. 

While z ipping round in the o ld t ime 
machine, he took one of those nasty 
probabi l i ty curves w i th his toe to the 
f loor, wh ich left p ieces of his t ime 
machine ail over the place. You must 
re-assemble the o ld jalopy and re-
assemble t ime. You d o so by go ing 
round a series of p lat forms, p ick ing up 
artefacts and kicking the hell out of a 
bunch of robots in the o ld pro f 's lab. 

That part of the game is great fun. You 

can walk, run, leap and kick. The robo ts 
are a variety ot shapes and sizes and all 
have dif ferent f ight ing styles. The best 
way to t rash the beasts is t o boot them 
d o w n the nearest hole in the f loor, 
whereupon they will emit a sound not 
unlike a recent iy - t rodden-on cat. You 
move up p lat forms on elevators, and can 
d rop th rough holes in the floor. That 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 0 
PLAY ABILITY 

0 0 0 0 0 
VALUE FOR MONEY 

0 0 0 
OVERALL 

sect ion is fast fur ious and fun. 
After col lect ing all the artefacts, you 

move to a screen where var ious ob jec ts 
a t tempt 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. Wi th a 
good sound t rack throughout and 
impressive graphics, it is certainly an 
impressive debut for the Loriciels and 
Act iv is ion t ie-up. 
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IGGLES 
CBM64 0 Mirrorsoft 0 Arcade Adventure 0 Lee Paddon 0 £9.95 

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

di 
I c SrI; SS?oo 

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."Le t ' s d o the Timewarp again." The 
better you do in the Timewarp section, 
the easier it will be to complete the other 
section. 

Timewarp is divided into three 
sections. You switch between them 
whenever you lose a life in one section, 
to simulate the sect ions in the fi lm where, 
when his " t imetwin" 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 complet ing the trio. 

The Sound Weapon consists of 

GRAPHICS 
0 0 0 
SOUND 

0 0 0 0 
PLAY ABILITY 

0 0 0 
VALUE FOR MONEY 

0 0 0 0 
OVERALL 

zipping around the Somme in a helicopter 
- 1 kid you not - picking up your chums, 
f inding objects and clues, and generally 
giving the old Hun a difficult t ime. 

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

FLITTING IMAGES 
• •Spectrum 0 Domark 0 Arcade Adventure 0 tan Nicol 0 f 7.95 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 

PLAY ABILITY 0 0 0 
VALUE FOR MONEY 

0 0 0 
OVERALL 
0 0 0 

This game belongs to thai 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 polit icians, the Royals, pop 
stars and other famous personalities 
from the jumbled pieces of j igsaw 
appearing on the screen. A spinning 

cursor al lows you to move off the screen 
to dip into a unseen store of pieces to 
place on the screen. Do noi take too 
long, though, as the cursor will explode 
after a few minutes. 

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

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

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 posit ions to torm ihe completed 
face before you run out o< time. 

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

TION REFLEX 
• Spcctrum 0 Mirrorsott 0 Arcade Adventure 0 Ian Nicol 0 £7 95 

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

That wou ld 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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GRAPHICS 
0 0 0 0 

SOUND 
0 0 

PLAY ABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

* « E — I | 1 1 = I = I — I — I 

scwe cm oo 

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

The idea of the game is to complete 
the maze. As you progress deeper and 
deeper, obstacles such as glass walls 
and lakes are encountered. Only by 
collecting certain objects along the way 
can they be overcome. A counter on the 
screen records your progress. If you lose 
a life, a t ime penalty is imposed, reducing 
the chance of complet ing the game. 

There arc three skill levels wi th 25 
screens on each level, a real challenge 
for those who can face the 
embarrassment of going into a software 
shop and saying "Act ion Reflex, please". 



[TJOADRUNNER 
SOFTWARE SHORTLIST 

• Amstrad & Spectrum 0 Ariolasort 0 Arcade Adventure 0 Lee Paddon 0 £9.95 

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

Although the 20 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. It is all done against a limit of 75 
toad t ime units or you dry out and go to 
that great lily pad in ihe sky. 

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

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 

PLAY ABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

They of ten involve the combinat ion of 
twoob jec ts at once. You have five lives, 
various objects dram your energy, but 
you can fight back, hacking things to 
pieces with your axe. 

i H d ' u - i i - i h w j y 

The game is very colourful, with plenty 
of pleasant animation - tike snoring 
dragons or berserk bees. Just solving the 
problems will be difficult and it will take 
you a great deal of pract ice to be able 
to solve them quickly enough to 
complete the quest. 

m INTER GAMES 
• Amstrad 0 US. Gold 0 Simulator 0 lan Nico! 0 £9.95 (Tape) £14.95 (Disc) 

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

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

Each event is scored according to 

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

The tape version is suppl ied on four 
cassettes containing two games on each 
side. As they can take some t ime to toad 
the addit ional cost of the disc version is 
easily justified. 

For all the games, the competi tor is 
control led by the joystick, moving it f rom 
left to right to control a skater's legs or 
in any one of eight directions to perform 
stunts and flips. At first those movements 
can be a tittle 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 

GRAPHICS 
0 0 0 
SOUND 
0 0 0 

PLAY ABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 
OVERALL 

snowTCovered hill and dale. At the 
shoot ing stage the gun sights nse and 
fall in t ime with your pulse rate, making 
it difficult to shoot accurately and 
causing you to lose t ime as you rest. 

Overall, the games are very enjoyable, 
the only brickbat on the tape version 
being the delay in loading individual 
sections. If you are one of those people 
who watch the Olympics and say "I cou ld 
do that", this is one way to f ind out 
without gett ing a soggy backside. 

TAINLESS STEEL 
• Spectrum 0 Mikrogen 0 Shoot- 'em-up 0 Lee Paddon 0 £9.95 

GRAPHICS 
0 0 0 0 0 

SOUND 
0 0 

PLAYABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 
OVERALL 
0 0 0 

Not saving the wor ld again, you sigh as 
you c l imb aboard your ground skimmer 
and prepare to do batt le with the nasty 
robotic hordes of the evil professor The 
old prof, naturally enough, is indulging in 
the t ime-honoured past ime of blowing-
up the world. The fuze is burning and 

only you stand between it and the future 
of mankind. 

You have to get through five long and 
complex screens. You have to shoot the 
robots, helicopters and aircraft while 
picking up fuel and avoiding coll iding 

with the usual deadly debris. 
The graphics are cr isp and stylish .wi th 

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

Although just a simple shoot- 'em-up, 
the smoothness of the graphics and the 
sensitivity of the controls makes it the 
kind of game which will get you hooked 
very quickly. 
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HI SOFTWARE SHORTLIST 
HE YOUNG ONES 
• Various 0 Orpheus 0 Arcade Adventure 0 Loe Paddon 0 £7.95 

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

It is an arcade adventure in the Waily 
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 aff icianados of the TV 
series and the game relies heavily on 
re-creating the chaos of the small screen. 

GRAPHICS 
0 0 0 
SOUND 

0 0 0 
PLAYABILITY 

0 0 0 
VALUE FOR MONEY 

0 0 0 
OVERALL 

It does so by using the other three 
characters in the house to get in the way 
generally and make things awkward. You 
also have to identify which things in the 
house are yours. That is a combinat ion 
of remembering the series, by gaining 

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. Even if not a follower 
of the frenetic foursome, it should 
provide you wi th a few laughs. 

5 TRADING COMPANY 
• CBM64 0 U.S. Gold 0 Strategy 0 Frank Mahoney 0 £9.95 

The PSI5 Trading Co. is in the business 
of making a fast buck by running 
supplies to the Parvian frontier. Why is 
this business so lucrative? Well, the 
Parvian frontier is not exactly the safest 
place in the world. There are six 
candidates for each post - weapons, 
scanning, navigation, engineering and 
repairs. A personal file is provided tor 

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

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

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

The graphics are worthy of mention. 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 

PLAYABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

They are superbly implemented and add 
to the atmosphere, rather than 
distracting you, which is more often the 
case with this k ind of game. PSI 5 is 
thoroughly absorbing and highly 
recommended to anyone looking for a 
challenge more demanding than being 
clever wi th a joystick. 

m HE PLANETS 
• Spectrum 0 Martech 0 Strategy 0 Lee Paddon 0 £9.95 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 

PLAY ABILITY 
0 0 0 

VALUE FOR MONEY 

OVERALL 
0 0 

Just as you thought you had seen your 
very last lunar lander game, The Planets 
proves that what can be programmed 
into a I K 2X-81 and use two keys can 
be produced as a mult i- load Spectrum 
game with icons, umpteen keys and 
plenty of pretty but ultimately 
meaningless graphics. 

The Planets challenges you to explore 
the solar system - wot. no galaxy? - in 
a bid to save the earth from imminent 
destruction, not f rom any aggressive 

aliens but Irom a cocktai l of acid rain, 
radioactivity and other gunk. 

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

F i - f t f l E T S 

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 boi ls down to is landing 
on the various planets, walking round 
until you find the capsule, zapping a few 
nasties. Landing on the planet is done in 
the t ime-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 docking is 
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. Despite the superficial chrome, 
it will not really provide the games player 
with much into which he can get his teeth. 
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CLASSIC INVADERS 
BUDGET SOFTWARE REVIEWS 

• Amstrad 0 Bubble Bus 0 Shoot- 'em-up 0 Ian Nicol 0 £2.99 

.»»* 

ft ft W rt rt i't 
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Platform games may come and go. 
Trends such as bouncing or rolling return 
to haunt us every so often but invader 
games will be here forever. 

Just when you thought it was safe to 
return to the software shop, they are 
there again - not daieks or little green 
slimy things but those mult i -coioured 

OVERALL 0 0 0 

dancing btobs which march in t ime 
across the skies above your laser base. 

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

IHELICHOPPER 
Spec tmm 0 Firebird 0 Dodge about 0 Lee Paddon 0 €1.99 

•i-ir.a 1 

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

OVERALL 0 0 0 

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

[MJOLECULE MAN 
• Spectium 0 Mastertronics 0 3D Maze 0 Lee Paddon 0 £1.99 

;..". wo 

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

OVERALL 0 0 0 0 
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 wi th the 
one supplied. Pleasant graphics and 
touches of humour make it challenging. 

HAMUS 
• CBM&l 0 Americana 0 Arcade Adventure 0 Peter Luke 0 £2.99 

F&UMP, SET, SPIKE! 

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

The object of the game is to guide your 

OVERALL 0 0 0 0 

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 
wi th an appeal which is strictly budget in 
nature. 

• CBM64 0 Entertainment USA 0 Simulation 0 Peter Luke 0 £1.99 

A 

R eturn of rockman 
• C1C 0 Mastertronic 0 Arcade 0 Peter Luke 0 £1.99 

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

OVERALL 0 0 0 0 

virtually unbeatable even at the lowest of 
the three skill levels, or against a human 
opponent. The winner is the first to reach 
15 points wi th a clear lead of at least two 
points. 

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

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

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

OVERALL 0 0 0 0 0 

involves guiding Rockman through a 
series of 10 caves. On the way he must 
pick up diamonds and other point-
scoring items. The diff iculty is that in 
hewing his way through the caverns, he 
loosens rocks which are liable to fall on 
his head. It is the mixture of strategy and 
arcade act ion which makes it s tand out. 

. • . • . 
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o you realise that you could already 
he a lawbreaker? Under the terms 
of the Data Protection Act . which 
camc into forcc on May 11, 1986, 

ail microcomputer users have to be careful 
about how they use their micros and the 
type o f informat ion they hold on cassettes 
and floppy discs. Anyone holding per-
sonal information about anyone else on 
their cassettes, Microdrivcs or f loppy discs 
could, theoretically, be breaking the new 
law if they and their data are not regis-
tered wi th the Data Protection Registrar 
as a data user. 

The Act is designed to allow people 
access to any information held about them 
on a computer. Under the terms of the-
Act , anyone handling such personal 
information is a data user and thus liable 
to the rules, regulations and penalties. 
Failure to register yourself as a data user 
can lead to fines o f up to £2.(HK) on sum-
mary conviction before magistrates' 
court or unl imited fines on conviction in 
a tr ial before judge and ju ry in a Crown 
court . 

If the Act docs not sound like some-
thing you would expect f rom a laissez-
faire" Conservative government, that is 
largely because it is not. The Act is the 
result o f a directive from the F.F.C. which 
wil l br ing the U . K . into line with data 
protection legislation in the . rest o f 
Europe. " V 

The Act was introduced to Parliament 
in 1983. was held up when the General 
Election wri t was issued 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. 198ft deadline for user regist-
ration. 

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

Personal data is defined by the Act as 
" in format ion w hich relates to a l iv ing indi-
vidual who can be identif ied f rom the 
informat ion or from that and other 
informat ion in possession of the data user 
- including any expression of opinion 
about the individual but not any indica-
tions of the intentions of the data user in 
respect o f that individual." That covers 
data containing informat ion such as 
addresses and telephone numbers, as well 
as data containing names. 

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

Do you need 
to register 

under the Data 
Protection Act? 

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

Anybody with a home micro is defi-
nitely a data user, unless they only play 
games and never generate their own 
informat ion: the real question is whether 
or not the informat ion on their machines 
is personal data. A few examples from 
the Data Protection Registrar's recent 

Question and Answers pamphlet shed a 
l i t t le light on the problem: 

" A computerised list o f authors, of the 
tit le of their books and of the numbers o f 
books sold would constitute personal data 
relating to those authors who are stil l 
alive. Even if the names of the authors 
were removed from the computer, the 
data would continue to be personal data 
so long as the data user, f rom other 
information in his possession, could iden-
t i fy the author to whom a particular book 
tit le and sales figures related." 

The list may form part of a bookseller's 
stock list. The fact that the. informat ion 

«a 
THE DATA PRODUCTION REGISTRAR 

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

If the bookseller processes the data to 
provide informat ion about a particular 
author for example, to identify the 
books which he has wri t ten or to deter-
mine the popular i ty of his work - the pro-
cessing is by rcfcrencc to the author. 
Where the bookseller processes or intends 
to process in that way he is holding per-
sonal data relating to the authors and 
must, therefore, register under the Act . 

As it relates to people who use their 

t 
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COMPUTERS IN LAW 

micros for lists o f names and addresses, 
whether i i be the parish counci l or the 
local computer c lub, the Data Protection 
Aet allows exemptions but they art- exact-
ing. I f you are exempt , you have to be 
very careful about who sees the exempt 
data Listen to this question and answer 
exchange f rom the Data Protection Regis-
trar 's recent brochure: 

Question: What disclosures of personal 
data may be made by a data user who 
relics on the exempt ion for data held by 
an incorporated members' c lub or for data 
held only for d is t r ibut ion purposes? 

Answer: Preambled by reference to 
pages 24. 25 and 2b o f tho Datn Protect ion 
Registrar's Guidel ine No. 1 book le t . In 
addi t ion, the data user mav disclose the 

THE DATA PROTECTION REGISTRAR 

personal data o f the data subject, or a 
person acting on his behalf , if lie has re-
quested or consented to the disclosure. 
Consent may be given ci ther generally o i 
in the circumstances in which the dis-
closure in question is made. 

It wou ld , therefore, be sensible for data 
users to ident i fy the circumstances in 
which they may wish to make disclosures 
and to consider whether those disclosures 

are expressly permi t ted. I f not . they may 
wish to obta in the consent of the data sub-
jects. In the ease of a c lub, those disclo-
sures might include, for example, the pub-
l ication o f a list o f members o f rhc c lub, 
disclosures to af f i l iated clubs or societies, 
or other disclosures for the purposes of 
the c lub which may be deemed necessary 
by its governing body. Those consents 
might lie incorporated in membership 
appl icat ion forms or in a rule of the c lub. 

Whi le the A c t wi l l give the general pub-
lic far easier access to personal data held 
about them in computer systems, there is 
some evidence to suggest that even highly-
reputable companies are tak ing steps t o 
avoid making disclosures under the Ac t . 
The key point is that disclosure of in fo rm-
at ion can be compel led under the Ac t i f 
that in fo rmat ion is held on computer . 

In some cases companies arc dc-com-
puterising at least some of their in form-
ation systems, transferr ing more sensitive 
data to a manual system which is then run 
in paral lel to a computer system. 

Whi le in format ion held on the com-
puter is available to an indiv idual , that 
does not give a true picture o f the in form-
at ion record of the person; the company 
is under no obl igat ion to disclose the con-
tents of a paper record system, nor even 
to disclose the fact that one exists. 

A t least one nat ional company, when 
the scope of the Ac t became known, sent 
a memo to all middle managers in its 
organisation. That suggested that any 
computer ised personnel records should be 
examined closely and that any sensitive 
in format ion concerning an employee 
should be transferred to a manual f i l ing 
system. Such in fo rmat ion might have 
included comments on an sui tabi l i ty of the 
indiv idual for p romot ion and rel iabi l i ty. 

Such manouvres by even large institu-

t ions are w i th in the terms of the Ac t . 
though certainly not w i th in the spir i t . I f 
larger publ ic companies are prepared to 
go to those lengths to protect their more 

T H E DATA PROTECTION REGISTRAR 

sensitive data f r om exposure, one can only 
ponder on the l ikely reaction of some 
smaller organisations. 

As you can see. the business o f f ind ing 
whether or not you are exempt f rom the 
Data Protect ion Act is complcx and the 
Data Protect ion Registrar advises anyone 
w h o is in doubt to part w i th £22 and regis-
ter. or to at least wr i te for more in form-
at ion at the Of f ice of the Data Protection 
Registrar. Springf ield House, Water 
Lane , Wi lms low. Cheshire SK9 5 A X . 
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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 too! 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) 

Software Support 
If your problem be business, music or 
basic programming, this service is a 
must. Available up to 9.00 p.m., 7 days 
a week, over the electronic mail 
services, providing a rapid answer to 
your problem. 

cheques or pos ta l o rde rs (payable t o COLLEEN LTD) 
tor COLLEEN LTD., Co l leen House, 18 B ishop Street , 

Penygra ig, Tonypandy , M i d Glam CF40 1PQ 

J enc lose cheque /pos ta l o rder for E 

S ignature 

Name 

Address 

Post Code 
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iw io i . to IIĤ O D-S R-'tl 'OlM iiKwri-iivof?! it-

COMPACT OISKETTIS J Anat OlKM 
.1 •• SrvjU . J 1 r«ojh,«dn3 '- ?., i' — —..,._ n rxuiM MM ... . . 3 V OntKM :»w 

CWJ «/VC9Wl»/Ai«t StseirrjIMftlf 
SOMtFidn IFIIMIKM KC Dm* nuriu 

CCS 
h m 

orj. OCa 

CIS CIS CM 
liporuuTi Joyrtciu Sî wvil Joyavn 
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:!e<ww< îPIOS CPtO 
(IPAtU • i . 

"(Klrj* Span fun M. • 

. U0 CJ-Sa ... c» t«.K MO 

cm M.m OS» ODD COO 
(10 (10 

CS.09 . CS 00 

At fw Mitlwan n itafunm, oy ' C'. tor M^-Al* t. Il- -

too <4. BO C6.S0 O.W a.» (430 C4 00 C4» C4.» C4J0 C5.0O C4» C19S C430 C4» « n cut oju an C4J0 £4» C3.V> 
c i . n n.w 

S P E C T R U M 
r<». 

DoSMOf £1350 
MHHAO CwrpciM CliSO 
MawrHaiPurCnnl Cjrrpnol t i n oo 
Acbononwll IJHSMtMfO ra» 

CPf«J«»»— fBJB 
Si^wcodalll CPSeCm-." £11 00 

C9J» 
ThtKurtnar auton ' C13W 
ThaOjII COKft C1XS0 
Ctompmr neon &3JK 
O t l f t K ) H«on 
Pascal mscn . 

H.V.J1 
Ornoit ;? CI w o 
Mac Mne C^SnT ihMi n i a o 
Ly^n n m Hcv. Coeval) vn C1J« Aomzs VanageriSaiMsart o o ' £ » « 
A W W vmnjw rtutiO O..I' C17.»S 
t o w A w n t w OCP I 1 l » truTK* ocf OICO 

Wa W3i» PVrt flC1 

MacH/m CoOT-v 7|.. 
OCT tir.so Wa W3i» PVrt flC1 

MacH/m CoOT-v 7|.. OTP c u e 
S i K k M t u j g i ^ t C OCT £17.16 
VAT Msnsoa I W 3 H OCP aoe, 
VAT Wanjga P»J9»S 0CP C17.W 
LOwrS Asmtsmt Hccancua C.'.t® 

W w i l & . i . 
P i ^ w i l l * 
SlKl.Hl 

M r s 
Cs 

SiiulGuMiaa^xjuj 'h Cflifi 
VU30 Tinctir t*JX 
Tattopr 
Tawwry* 

IniTtin c u o Tattopr 
Tawwry* T T.—Of- r - j « 
Tawnrt Tacron at w 
TaWAid. Tawruii (4VJ 

T l ivW CtJW 
ThrAriv' rvyw. C11M 
OIKI ' C2i.SC 

0#PV T.1DT 
KWTdftAl 
Sriwh. .... 

woo . S«k«M C.PWo . y.'m.s CP»W WSPtO S3> Orw 10 lOor rbtxmn OMja 10% Oll«. H. . L.tif Mi. 

n f7 c?» cs coo KM a nw 
C4JO 

M CiJO 

DISK DRIVES FOR BBC 

LEADS CiiWry,' so Co***}"*.* (̂(C.lwrui Comnnit Pmrw Amatfac CaWKt Afjn \XfiT pnnl-OflC Cflrtttnts ft-njrt DOC lA. IK*) M...(„ HOC Sarial IXSJJi pnnW 
Cwrinodore 'Jonjt 11 [ l>aj(r ' . . m iPrftar I r Cwtrmn Prrtsr ITavutn i i hnM mu urn. IW1 BM Omrtno Prrtfli MO HJH-t 

CfrrtHriO 
l/SXConlwti« tVinW One i .Tnimi.--. ivn'r. CX -a «SKC K Ir 
7X 1 BSKV ir j .x"!)• 

Ci: CIS CIO CIS CIO t l « C10 (MS 110 
C10 tto ru CM C10 t l i . C10 
£1S C14J» 
120 

S40I ICCK40T OlAB CM .00 MOIU10X401-PSU OOul C1K00 WWHOMCO'. COM* C1JSJB S«fO.-.400KJ0SCT COM* 
C»*P5U Opw CiTJM MCCPJOCKMT «T Opw CiTJM 
oe.psu Opui CIAS. 00 CDSX?'40Ct<40!KIT 05-PSI' Cuinana can .oo Chat-n»i S TfCP. Cuinana 

Opu> 1239.00 Ct.i«-CCK4CT.PSU Cunui\l I1M «atCPI0C«40T CjnmM (woo 
D5-PSU cts».oo CaX400400H4l>W1 l.illUHU C 134.00 

AMSTRAD PRODUCTS CutTIMly •Hf4«>5«AM'.-.»A.MV A M0 KOOt UJ.1/A A—.fjd CSMC .iwnsl̂ en'̂ jjimortjct AmETM £*S« • .v.- - v — n r « 
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[BALLYHOO 
• CBM&4/128/Atan XL/XE/ST 0 Infocom (Import) 0 Text Adventure 0 fl. Garrett 0 £33 

GRAPHICS 
Text Only 
SOUND 
None 

PLAY ABILITY 
0 0 0 0 • 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 

Roll up. roll up for all the fun of 
the fair. Step this way; visit 
Andrew-Jenny, hal f -man, 
ha l f -woman and have a 
two-s ided conversat ion; see 
the c lowns ; marvel at the wi ld 
beasts; hold your breath at the 
sight of our h igh wire acts ; so 
s tep this way for the show of a 
l i fetime. 

After the s h o w is over you 
dec ide to stay tor a t ime, 
hop ing to ca tch a g l impse of 
the glitter and g lamour behind 
the scenes. Instead, y o u are 
p lunged into a myster ious 
underwor ld where cr ime and 
corrupt ion occupy centre 
stage. 

Playing the part of a young, 
sma l l - town c i rcus-goer , 
accidental ly you overhear a 

whispered conversat ion. You 
learn that the c i rcus owner ' s 
young daughter has been 
k idnapped and, seeing that 
the hired Private Eye is a bit of 
a wino. dec ide to investigate. 

Not only wil l you need your 
w i ts about you but you wil l 
a lso have to perform various 
c i rcus acts; walk ing the 
t ightrope is great lun bu l 
make sure you have the 
proper equ ipment before you 
do. 

As in any Infocom game, 
text descr ipt ions are superb 
and bui ld the correct 
a tmosphere for an adventure 
as intr iguing as this one. It is 
not an original idea but. given 
the In focom treatment, by far 
the best adventure using a 
c i rcus as the envi ronment. 

The excel lent packaging for 
wh ich Infocom is now famous 
includes a souvenir p rogram, 
wel l -detai led instruct ion book 
and even a t icket for the show. 
Once again, In focom has 
p roved that imaginat ive text 
cannot bo beaten and this 
game is another amazing 
example of. its work. 

[AJLTER EGO 
• CBM64 Disc DR 0 Acttvision 0 Adventure 0 ft Garrett 0 £24.95 

The greatest adventure is life 
and, as we all know, it can be 
the most chal lenging 
adventure of a l l . 'How many 
t imes have we made a 
decis ion and then, o n 
reflection, wondered wha t 

wou ld have happened if the 
s i tuat ion had been handled 
another way? In a real-life 
s i tuat ion it is somet imes 
dif f icult to make or feel you 
have made the proper choice 
but in the wor ld of the 

INFANCY 

Move Screen Up 

File Menu 

Lite Experiences 

Move Screen Oown 
Apple Macintosh 

ADOLESCENCE 

Status Screen -

Life Choices' 

Current Age 

• m m •$3 jŝ -fir r • 
m 

GRAPHICS 
0 0 0 
SOUND 
None 

PAYABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 

computer anything is 
possible. W e can make 
out landish decis ions, be 
cunning, be brave or fool ish. 
W e can change our basic 
personal i t ies in many ways, 
safe in the knowledge that no 
harm is being done to 
ourselves or anybody else. 

The latest Act iv is ion release 
a l lows you to replay your life 
over and over again, each 
t ime wi th a dif ferent 
personal i ty deve lopment and 
wi th new chances to react and 
respond to the endless 
possibi l i t ies confront ing you. 
To begin the g a m e you have 
the choice either of a l lowing 
the computer t o pick a 
personal i ty for you or, by 

answer ing var ious quest ions, 
make up your own . 

Beginning at any one of 
seven stages, f rom birth t o o ld 
age. you are presented wi th 
dif ferent s i tuat ions to wh ich 
you must react in any way you 
feel. The computer , act ing like 
a Freudian psychoanalysis, 
moni tors your answers and 
slowly your personal i ty /ego 
begins to develop. All 
answers are relevant to how 
y o u will c o p e in later life. 

I found the game very 
entertaining and after go ing 
through the early s tages of my 
development I soon became 
highly- involved in t ry ing to 
b e c o m e a mil l ionaire. My one 
mis take was trying to get 
marr ied before establ ishing a 
proper relat ionship wi th my 
intended, wh ich resul ted in 
being left at the altar. 

Overall the game is very 
clever and should appeal to 
mos t people. Not an 
adventure in the t rue sense of 
the wo rd but still highly 
enjoyable and it shou ld keep 
you involved for a long t ime. 

J 
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I T ERRORS OF TRANTOSS 
ADVENTURE REVIEWS 

• Spectrum 48K 0 Ariolasoft 0 Graphic Adventure 0 R. Garrett 0 £7.95 

GRAPHICS 
0 0 0 0 

SOUND 
None 

PLAYABIUTY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 
0 0 0 0 

The latest game f rom 
Ariolasoft has been wr i t ten by 

the people who wrote Valkyrie 
17, recently re-released, the 
Ram Jam Corporat ion. It 
certainly scored with its first 
game and Terrors of Trantoss 
looks as if it cou ld be equally 
successful . The plot is the 
usual f ind- the-evi l -wizard-
and- in-do ing-so-restore-
order type of adventure, 
including all your o ld- t ime 
favourites, such as Ores, 

myster ious runes which need 
to be translated, the obl igatory 
key. deser ted vil lages -
everything for wh ich the 
adventurer cou ld wish. 

Where the game dif fers is in 
the interplay be tween the t w o 
main characters, who are 
brothers cal led Lobo and 
Scarn. a k ind of a Laurel and 
Hardy double act. Using the 
swap c o m m a n d - I wonder 

where I have seen that 
previously? - y o u interchange 
be tween the two. 

The graphics are wel l-
detai led and I l iked part icularly 
the shading ef fect used on the 
mounta ins. My only cr i t ic ism 
about an otherwise excel lent 
game was the s low response 
t imes - it took up to four 
seconds , wh ich is annoying 
when one wants to press on. 

M HE PRICE OF MAGIK 
• Most popular makes 

To say I am one of thousands 
who await every new release 
by Level 9 wou ld not be an 
understatement. Level 9 has 
for the last few years led the 
f ield in casset te-based 
adventures, founded on 
wonder fu l text descr ip t ions 
wh ich f ired the imaginat ion. 
To me it cou ld do no wrong 
but s ince it in t roduced 
graphics I not iced a dist inct 
lack of r ich narratives and 
many more locat ions. It 
seemed that Pete Aust in and 
his brothers were t ry ing to put 
as much into the cassette as 
possib le but one th ing now 
begins to s tand out glaringly. 
There is a general lack of 
a tmosphere through poor text 

' ft, Garrett 0 £9.9b Level 9 0 Adventure 

descr ipt ions. I never thought I 
wou ld see the day when I 
wou ld wri te about a Level 9 
game and call it bor ing but 
wi th the release of The Price 
Of Magik I have. 

Magik is the sequel t o Red 
Moon. Once again you must 
take up the chal lenge, this 
t ime to defeat Myglar, w h o is 
using the power of the Red 
Moon for his personal use. To 
w in you will need to f ind and 
learn how to use 18 spells, 
plus keeping your hit level at 
a reasonable figure. 

There are momen ts when 
the imaginat ive Aust in genius 
shines and those momen ts 
are l ike the sun breaking 
through on a c loudy day. 

Unfortunately they are very 
rare. In fact, the most 
interest ing i tem to read is the 
appendix o n the cover inlay. 

The parser also p layed 
some very strange t r icks on 
me. For instance, a f ter f ind ing 
a Pr ism I typed- in the 
c o m m a n d "Look through 
Pr ism" and was rewarded 

GRAPHICS 
0 0 0 
SOUND 
None 

PLAYABIUTY 
0 0 ' 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 

with the answer "You can ' t 
see the Wrai th. L ikewise when 
inputt ing "At tack Werewolf 
w i th Dagger" the game 
responded w i th "You can' t 
see the poniard" do ing a quick 
inventory. 

Other s t range things also 
seem to happen on examining 
var ious objects . To say it is 
d isconcer t ing is an 
understatement . 

My opin ion is that Level 9 
should look closely at what it 
is doing. To release games 
w i th more than 200 p ic tures 
a n d 1.000-word parsers is 
sat isfactory but adventurers 
do not want to see poor , 
unatmospher ic text coup led 
w i th med iocre graphics. 

[HJEAVY ON THE MAGICK 
• Spectrum 48K 0 Gargoyle 0 Adventure 0 R. Garrett 0 £9.95 

Axil the Able, more common ly 
known as Axil the Absolute 
Average, surveyed his 
surroundings w i th a deep 
sense of misgiv ing. Only a few 
f leet ing seconds ago he had 
been engaged in his favourite 
past ime of wizard-bai t ing. 
Just as he was about to f in ish 
the story, w h o should appear 
but that o ld bu f foon Therion. 
after a severe tel l ing off . about 
wh ich Axi l was not too 
amused. Being to ld you took 
and eat like a Graumerphy 
goat is not funny. Therion 
raised his left index finger, 
mut tered someth ing under his 
breath, and Axil was 
t ranspor ted several hundred 
leagues across Graumerphy 
into the st inking, d ismal 
dungeons wh ich s tagnated 
be low Co i lodon 's Pile. 

The first i tem Axi l not iced 
was a mouldy o ld book wh ich , 

on c loser scrut iny, revealed 
that it was a spell book . So, 
a rmed with the book and little 
else but an indefat igable 
spiri t . Axil set about f inding his 
way out . That is where you 
c o m e in. The latest Gargoyle 
game wil l have you enthral led 
f rom the start. Contro l l ing and 
guid ing Axil th rough the dingy 
dungeons is a joy t o watch . 
Animat ion of the var ious 
characters is excel lent and 
there are certainly many 
characters in the program, all 
created in large car toon-sty le 
graphics. 

Axil is a marvel lous hero 
who shrugs his shoulders 
when unable t o d o anyth ing, 
th rows his arms in the air 
when cast ing spel ls, and even 
waves his fist at y o u when in 
the process of dy ing. I felt l ike 
explaining t o h im, in certa in 
c i rcumstances, that I d id not 

mean to make that fatal move. 
As in any D&D/RPG, 

stamina, luck and skill p lay an 
important part. Running into 
monsters and do ing bat t le 
can have fatal results if your 
stamina is not what it shou ld 
be. but searching round the 
dungeon and f inding b read 
helps bui ld this essential part . 
Heavy on the Magick will 
appeal to all gamesters , 
young and old. 

GRAPHICS 
0 0 0 0 0 

SOUND 
0 0 0 0 
PAYABILITY 

0 0 0 0 0 
VALUE FOR MONEY 

0 0 0 0 0 
OVERALL 
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^ m picturc is wor th a 
M m thousand bytes. That 

M A phrase, a technological 
m W update of the o ld cl ichc. 

aptly mims-up ihe funct ion of 
a video digit iscr. A digitiser 
must aceepi as input a v ideo 
signal, which is analogue in 
nature, and convert it in to a 
stream o f digital data which 
must then be stored in an area 
o l computer memory. What 
fol lows is an explanation of 
how a video digit iscr performs 
that conversion. 

I o understand the operat ion 
of a digit iser. it is necessary to 
appreciate the way in which an 
image is formed on the screen 
of a television set, A t the heart 
of the cathtxlc ray tube which 
produces the visual image of a 
I V set or computer moni tor is 
an electron gun. It emits a 
stream of electrons which 
strike the rear surface o f the 
C R T screen. That is coated 
wi th a phospor which converts 
the energy of the electron 
beam in to l ight. It is that we 
see when we look at the front 
surface o f the lube. If it were 
the end o f the story, the only 
image a T V would be capable1 

of producing would be a bright 
spot at the centre of the display 
tube 

The first step to producing a 

Computer 
images worth 
a thousand bytes 

picture f rom the single beam 
of electrons is to arrange that 
the beam scans the entire 
surface of the C R T . T o 
accomplish that, a pair of 
electromagnets are mounted 
on the neck of the tube. Basic 
physics can show that i f those 
magnets ate fed wi th appro-
priate electric currents, the 
beam can be made to move to 
any point on the front surface 
o f the tube." 

In practice, the beam is 
moved in such .1 way that it 
forms a series o f lines across 
the tube. The pattern is such 
that the beam first moves f rom 
the top left of the tube in a 

Video digitisers 
convert video 
signals into a 
computer' 
readable form. 
Ken Alexander 
explains. 

straight l ine to the lop right in 
a U . K . standard T V which 
takes some MuS. I laving 
reached the r ight-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 rapidly 
to its starting posit ion. 

The beam is then moved 
again f rom left to r ight, though 
this l ime at a posit ion slightly 
lower down the screen The 
process is repealed, so that 
after a short time the beam has 
traced .1 series of paral lel lines 
over ihe entire surface of the 
screen. Having scanned the 
whole screen, the beam is then 
moved back quickly to its 
starting posit ion at top r ight , 
where it begins another series 
of scanning lines. 

Shades of grey 
T h e p rocess o f s c a n n i n g b y 

itself would simply produce an 
even i l luminat ion over the 
surface of the screen, an effect 
famil iar to owners of Ams i rad 
PCW computers which pro-
duce such a display when first 
switched on. T o produce an 
image, the intensity of the 
beam must be varied dur ing the 
scanning process to produce 
the shades of grey which make 
t ip a monochrome picture. 

The electrical signal which 

controls the intensity of the 
display w i l l , in general, be 
derived f rom a T V camera. A 
camera can. s imply, be thought 
of as a T V set which happens 
to operate back to f ront. The 
camera contains the same 
scanning beam as a T V set, 
although this t ime light str ik ing 
the camera face causes a photo-
sensitive layer on the face of 
the camera tube lo undergo a 
physical change. That change 
has the effect of al ter ing the 
electron beam current , any 
changes being converted into 
voltage variations by the elec-
t ronic circuits of the camera. 

Getting in sync 
We stil l are not at the end of 

the story fo r . given that both 
the T V and the camera are 
scanning, i l is obvious thai 
there must be some way of 
synchronising the act ionsof the 
two. T o achicvc lha i , sync 
pulses arc added to the video 
signal al the camera. One set 
o f sync pulses - l ine sync -
indicates that the camera is 
about to start scanning a l ine 
whi le a second sel - frame sync 

indicates that the camera has 
finished a scries of line scans 
and is about 10 return 10 ihe 
top left of the screen to begin 
another sweep. 

In the t ime it has taken for 
you lo read this explanation of 
the operat ion of a T V , 
thousands o f scans would have 
taken place in a T V sel. The 
speed of operat ion is governed 
by the physiology of the human 
eye. It can be shown that if a 
series of discrete images is 
presented lo the eve so that 
each is shown only for a period 
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of less than I/50th o f a second, 
the eye w i l l he unable to 
distinguish between the 
images; that is why animated 
cartoons appear to produce 
cont inuous movement f rom a 
series o f stil l pictures. 

Thus to produce the i l lusion 
o f movement f r om a T V . 
scanning must take place 50 
times per second. G iven that 
f igure and the tact that to 
achieve the required level of 
def in i t ion. 312xh lines -625/2 -
arc required in each frame 
scan, it can be shown that the 
bandwidth of a v ideo signal -
a measure o f the amount of 
data w i th in a signal - is in the 
region of 5 M H z . That figure is 
more l ikely than the clock 
speed o f many micros. leading 
to the obvious conclusion that 
a typical computer wi l l be 
unable to proccss a v ideo signal 
direct ly. Enter the v ideo 
digit iscr. 

Some sacrifices 
T V companies use 

equipment which can digitise a 
picture w i th no degradation in 
image qual i ty . Those digital 
frame stores cost many 
thousands of pounds. Digi-
risers designed for use wi th 
home computers must make 
considerable-sacrifices in terms 
o f the resolut ion o f the stored 
image. The size o f each 
indiv idual picture element 
pixel - a n d the number o f levels 
(if grey reproduced arc 
reduced dramatical ly in a home 

computer digit iser. Typica l ly 
on ly 16 grey levels are stored 
in a home computer , as 
opposed to the many hundreds 
present in a broadcast-quality 
frame store. 

Mow, then docs a digi l iser 
designed for operat ion wi th a 
home computer per form the 
conversion of the analogue-
video signal into a pattern o f 
bytes which can be stored in 
the l imi ted memory o f a typical 
computer . The secret lies in the 
fact that a digit iscr does not 
convert frames in real t ime - it 
w i l l take several seconds to 
read a frame into the computer 
memory. For that reason ii is 
usual to convert only static 
v ideo frames; at tempt ing to 
digitise a moving scene w i l l 
lead to considerable d is tor t ion 

I o f the digi t ised image. 

A digitiser operates by 
sampling the video signal level 
at a part icular point on each 
successive line o f the image. As 
each such point w i l l be 
separated bv a pe i iod of 64uS. 
there is suff icient t ime for a 
low-cost analoguc-to-digi tul 
converter to sample the 
analogue signal and convert it 
to a digital value. In i t ia l ly , the 
digit iscr w i l l sample I lie signal 
at the leftmost point on each 
l ine. O n the next frame the 
sample point is advanced 
slightly along the l ine. The 
digit iscr thus lakes a series o f 
vert ical slices through the 
image, bu i ld ing the digit ised 
picture over a per iod of several 
seconds. 

The hardware necessary to 
achieve that consists of the 
A / D I C which forms the heart 
o f the c i rcui t , plus addi t ional 
cont ro l electronics which 
govern the point at which the 
converter samples the signal. 

Th;it usually takes the f o rm of 
a variable delay c i rcui t , ei ther 
analogue or d ig i ta l , which is 

tr iggered by the l ine sync pulse, 
the per iod of dela\ being 
increased on detect ion of the 
frame sync pulse. 
Essential software 
The hardware of a digit iscr 
must be complemented by 
suitable sof tware; it is the 
software which w i l l determine 
the ul t imate performance of 
the system. The software is 
responsible for accepting the 
digi tal in format ion output 
f rom the digit iser and stor ing 
it in the computer memory. 

Having stored the picture 
in format ion , most systems wi l l 
a l low the user to per form basic 
image-processing operat ions 

on the image I tie Foi example, 
false colours may be assigned 
to the discrete levels of grey 
stored in the system to enhance 
an image. Some systems wi l l 
a l low the computer to zooin- in 
on the picture and to rotate and 
stretch the .digital picture. 

In a future issue o f Your 

Computer we wi l l look at some 
of the digitisers available for 
home micros and evaluate 
some of the graphics 
applications packages which 
al low images captured in 
digi tal h u m to be manipulated 
to produce high-qual i ty 
graphics displays. 

The image-sensing cquip-
iuc.nl at the heart of the 
major i ty of T V cameras is 
si l l ! essentially a C R T tuhc 
in reverse, as described in 
the main feature. In the 
next few years, though, the 
vacuum camera tube w i l l 
have been replaced by ( ' C D 
image sensors. A Charge 
("oupled Device sensor is an 
integrated circuit which 
of fers a number of advan-
tages over the t rad i t ional 
camera tube. The major be-
nefits to be gained by using 
a C C D include very low 
power consumption anil 
rugged construct ion. 

A < "CD device is made up 
of a large number of 
indiv idual semiconductors 
arranged in a matr ix. I lie 
image to be scanned is 
focused on lo a transparent 
l id on the top o f the I C -
the l id is rather tike that of 
an 1 P R O M and thus on 
to the matr ix. The amount 
of light fal l ing on each o l 
the cells in the matr ix affects 
the level of charge held in 
a m part icular cel l . 

A t the end o f a scan the 
charges present on each o f 
the cells which make up a 
row arc read our by a serial 
shift register; data f rom 
each row is then col lated 
and output by a further shift 

register. Note that un l ike 
the major i ty o f ICs used in 
a computer , the C C D is an 
analogue device and a v ideo 
di»it iser is sti l l required if 
the image produced by a 
C C D is to be used by a 
computer 

Un t i l recent ly . C C D s 
were able to produce on ly 
very low-resolut ion images 
because manufacturers 
were unable lo fabricate 
devices w i th a dense enough 
matr ix of cells resolut ion 
is direct ly propor t iona l to 
tile number of cells on the 
imaging surface o f a C C D . 
There were also di f f icul t ies 
in reading-out the charge 
packets at a fast enough rate 
to el iminate picture lag. 
Those problems have now 
been overcome and the 
latest generat ion of home-
video cameras have 
adopted C C D technology. 

For the home computer 
user, the advent o f low-cost 
C C D devices means that 
high-resolut ion camera and 
digi l iser units should soon 
be available at low cost. If 
high resolut ion is not an 
essential requi rement , a 
CCD-based system, the 
E V I . designed for use w i th 
the B B C u i i c io , is availahle 
f rom Commot ion . 
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p.* ; 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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COMMODORE COMMODORE 

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

RRP 

£329.99 
£21.95 

£199.99 

OUR PRICE 

£309.99 
£19.95 

£179.99 

SOFTWARE ON DISC 
Textpro - Wordprocessor -
Datapro - Database -
Zbrkl 
Zorkl l 

Zorfclll 
Mitch Hikers Guide 
Gemini - Home Accounts 

Database 
Cashbook 
VAT File 
Final Account 

Superbase -128 
Superscript 

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

If the titleyou want is not listed all you have to do is send your cheque 
or P O (or the retail price less our 10% Discount and state whether 
disc or cassette 

ALL DISC AND CASSETTE TITLES 

10% OFF. 
JUST TELL US WHAT YOU WANT! 

RRP OUR PRICE 
Commodore 64 £199.95 £185.00 
Commodore 128 £269.95 £250.00 
Commodore 128 D £499.00 £470.00 
Commodore 128 D & Monitor £631.00 £545.00 
Music Expansion £150.00 £140.00 
1541 Disc Drive £159.95 £149.95 
1571 Disc Drive £299.95 £279.95 
Modem £79.95 £69.95 
Mouse £69.95 £59.95 
Light Pen £29.95 £24.95 
Sketch Pad £49.95 £44.95 
Speech Synthesiser £24.95 £21.95 
BlankDiscs-SonySS Boxono £12.95 £10.95 

DS Box of 10 £16.95 £12.95 

GENERAL 
RRP OUR PRICE 

Cheetah 125 Joystick £8.95 £7.95 
Pro 5000 Joystick £18.95 £16.50 
Comdrum Tape or Disc £29.95 £26.95 
Sound Sampler-Commodore £49.95 £44.95 
Data Recorders for all 
Commodores £39.95 £33.95 

Post and Packing FREE, ALL Computers ADD £6 for value UNDER £250 

All payments cheque or P O to MICRO MAIL. 

SHOWROOM NOW OPEN 



OR LOCO 
here are t w o ways of 
wr i t ing any p rogram -
us ing i terat ion a n d 
us ing recursion - and 

there are p rogrammers w h o 
bel ieve that only one of the 
ways is correct . That belief 
o f ten is held so strongly that 
the argument of ten verges on 
warfare. Put s imply, i terat ion 
is do ing th ings us ing loops 
and recursion is do ing things 
by subrout ines or procedures 
wh ich cal l themselves. 

Most Basic p rogrammers 
f ind recursion a st range and 
of ten di f f icul t idea because 
most Basics do not al low 
recursion and an unfamil iar 
idea is a lways di f f icul t . O n the 
other hand, Logo is so Keen 
on recursion some vers ions of 
Logo do not al low you t o use 
any form of i terat ion apart 
f rom the REPEAT statement. 

Fortunately Dr Logo is not 
so s ing le-minded and it a l lows 
the p rogrammer to choose 
whichever m e t h o d sui ts the 
prob lem in hand. In th is art icle 
w e look at the uses, rather 
than the dogma, of bo th 
iteration and recursion, for the 
t ruth seems to be that each 
has its role to play. 

Mind-boggling 
In p rog ramming languages 

recursion refers specif ical ly to 
the si tuat ion where a 
subrout ine or p rocedure can 
cal l itself. At first sight it is a 
m ind-bogg l ing idea. Certainly 
in other wa lks of life examples 
of recursion are thought of as 
curiosit ies. f : orexamp le , when 
a TV camera is po in ted at the 
moni tor t o wh ich it is 
connec ted w e have an 
example of a physical 
recursion in that the picture 
d isp layed must inc ludc itself. 
The result is, of course, an 
echo of images rather l ikethat 
seen in t w o mirrors set fac ing 
each other. 

Because recursion is of 
pract ical value it is important 
that p rogrammers learn to be 
neither f r ightened nor 
seduced by it. For tha t reason 
the newer teaching languages 
such as Logo inc lude 
recursion in the hope that 
early famil iarity wil l make it as 
natural to the p rogrammers of 
the future as i teration. 

Putting the Turtle 
through the loop 

Fol lowing that line of thought 
suggests that the best way to 
explain recursion is in 
combinat ion w i th the familiar 
ideas of i teration. 

The fundamenta l concep t 
of i terat ion is the loop or 
perhaps, more accurately, the 
infinite loop. Consider the 
prob lem of pr int ing the wo rd 
HELLO o n the screen 
repeatedly. Most 
p rogrammers wou ld solve the 
prob lem in Basic using 
someth ing like l ist ing one. 

Dr Logo, though not ail 
versions of Logo, a l lows a 
similar solut ion using the label 
and go s tatements in l isting two. 

After def in ing that 
procedure, typ ing printjiello 1 
causes the screen to be fil led 
w i th the repeated pr int ing of 
HELLO until the program is 
hal ted by the user pressing 
ESC or by the power be ing 
d isconnected. The only real 
d i f ference f rom the Basic 
p rog ram is that the Logo 
p rogram transfers back 
contro l to the posi t ion in the 
list of instruct ions marked by 
the label s ta tement referred t o 
by the g o instead of using line 
numbers. The same prob lem 
can be so lved using recursion 
by def in ing a p rocedure wh ich 
pr ints HELLO and then calls 
itself t o pnnt another HELLO 
and so on, as in l isting three. 

Similarities 
This second, infinite 

recursion version of the 
program has many similarit ies 
wi th the infinite loop b u l many 
p rogrammers tend to panic at 
the sight of the pr int_hel lo2 
occur r ing in the midd le of 
what they think of as the 
def ini t ion of pr int_hel!o2. If 
you type print_Jieilo2 this 
version of the p rogram wil l 
a lso print HELLO repeatedly 

I on the screen and in pr inciple 

Mike James looks at 
two ways to construct 
a Logo program. The 
choice between the 
two verges on 
warfare. 

the only way y o u can s top it 
is by typing ESC or pul l ing out 
the p lug but in pract ice y o u 
wil l f ind that there are physical 
l imitat ions o n the number of 
t imes a recursion can repeat . 

That is due t o the real 
d i f ference be tween iteration 
and recursion. When 
execut ing an i t e ^ t i y e loop 
you are carry ing-out the same 

Listing 1. 
10 PRINT "HELLO" 
20 GOTO 10 

Listing 2. 
t o p r i n t _ h e l l o l 

l a b e l " l o o p 

p r "HELLO 
go " l o o p 

end 

Listing 3. 
t o p r i n t s h e l l o 2 

p r "HELLO 

p r i n t _ h e l l o ? 

end 

sect ion of p rog ram over and 
over again but each t ime 
through a recursion y o u are 
carry ing-out a new copy of 
that sect ion of the program. 
The new copy idea will be 
exp lored in more detail later. 

Infinite recursion is no more 
useful than the infinite loop 
and so it is not surpr is ing that 
the next idea w e have to 
examine is f inding some way 
of l imit ing it. If w e wan ted to 
print the wo rd HELLO on the 

screen n t imes, most 
p rogrammers wou ld f ind the 
iterative solut ion very easy as 
in l isting four. 
where the variable n is be ing 
used as a loop counter wh ich 
is decremented each t ime 
through the loop until it i szero 
- i.e.. the loop ends when n is 
zero. That can, of course, be 
done -more s imply using 
REPEAT :n [pr "HELLO] but 
this is noth ing m o r e than a 
shor thand fo rm and it h ides 
what is really happening in the 
l oop .The e'quivalent recursive 
solut ion is shown in l ist ing five. 

This recursive me thod of 
repeat ing someth ing has 
m u c h in c o m m o n wi th the 
prev ious loop ing program. It 
has a counter , in the fo rm of 
variable " n wh ich is updated 
by make "n :n - 1 just before 
each repeti t ion; it also has an 
if s tatement wh ich contro ls 
when the repet i t ion should 
end. 

In circles 
The di f ference is that that 

loop ing program achieves its 
repet i t ion by transferr ing back 
contro l to the start of the 
p rogram and the recursive 
p rogram says "do it all again" 
by transferr ing contro l to a 
complete ly now copy of the 
p rocedure non ioop :n. The 
di f ference can be seen more 
clearly if you try to fo l low the 
path th rough each p rogram 
w i th your f inger. 

In the case of the iterative 
solut ion you wil l f ind that you 
roally go round in circ les 
but in the case of the recursive 
solut ion you have to wr i te a 
complete ly new copy of the 
p rocedure for each repeat. 
For example, the path for 
non ioop for n equal to 2 is 
shown in l ist ing six. 

Not ice that at the point % 

Continued on page 56 
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when the repeti t ion ends -
when : n = 0 - the latest copy 
of non loop ends and passes 
back cont ro l t o the copy 
before it a n d so o n all the way 
back to the first copy . You can 
think of th is as unwind ing the 
recursion. 

Procedure 
The type of recursion 

descr ibed is part icularly 
s imple because noth ing extra 
happens dur ing the unwind ing 
of the recursion. It is of the 
fo rm shown in l ist ing seven 
and when the condi t ion is 
false, all the cop ies of the 

involve do ing someth ing 
dur ing the unwind ing are 
more comp l i ca ted and 
diff icult to understand. 

One of the cond i t ions wh ich 
has to be sat isf ied for 
recursion to work is that each 
t ime you call a procedure a 
complete ly new copy is 
brought into existence. For 
example consider the l isting 
nine of the recursive HELLO 
program: 

In principle, that shou ld 
print "HELLO" dur ing the 
fo rward part of the recursion 
and then, when n is zero, the 
unwind ing of the recursion 
should print 0 , 1 , 2 . . If you try 
this program, however , you 

Listing 4. 

t o l o o p : n 
l a b e l " p r n l o o p -

p r "HELLO 
make " n : n - 1 

i f ( : n - 0 ) [] [go " p r n l o o p ] 

end 

Listing 5. 

t o n o n l o o p : n 
p r "HELLO 
make " n : n - 1 

i f ( : n - 0 ) [] [ n o n l o o p : n ] 

end 

procedure just end one after 
the other wi thout do ing 
anything. You can use this 
unwind ing phase of a 
recursion to p roduce some 
interest ing results. For 
example, try l isting eight. 

After enter ing this, typ ing 
backwards 10 will cause the 
mach ine to pause for a 
moment and to pr int -out 0 
HELLO. 1 HELLO. 2 HELLO 
etc up to 9 HELLO. You 
should f ind that a little 
puzzl ing as the value of n 
decreases by one each t ime a 
new copy of the procedure is 
cal led, yet values pr in ted-out 
increase. 

The reason is that the 
pr int ing-out is done dur ing the 
unwind ing phase of the 
recursion and t ^ s takes you 
back through exist ing cop ies 
of the procedure in the reverse 
order to the one in wh ich they 
were created, hence the 
increasing value of n. In 
general, recurs ions wh ich 

wil l f ind that it pr ints "HELLO" 
the correct number of t imes 
but it then pr ints 0, 0, 0 . . . 
The reason is that in its present 
fo rm each new copy of the 
p rocedure inherits the original 
version of the variable n - a 
new variable n is not c reated 
along wi th each new copy of 
the procedure. 

Listing 7. 

Do s o m e t h i n g 
i f c o n d i t i o n t h e n do s o m e t h i n g 

end 

Listing 8. 

t o b a c k w a r d s : n 
make " n : n-1 
i f ( : n = 0 ) [] [ b ackwa rds : n ] 
p r : n 
p r "HELLO 

end 

Listing 9. 

t o nowork 
p r "HELLO 
make " n : n - l 

i f ( : n - 0 > [] [nowork] 

p r : n 
end 

That means that when the 
recursion unwinds there are 
no other cop ies 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 
p rocedure as a parameter a 
new copy of it is c reated but 
ordinary variables are not 
re-created anew each t ime a 
procedure is cal led. 

To ensure that an ordinary 
variable is c reated anew when 
a procedure is cal led it has t o 
be named in a local s tatement . 
For example: 
(local "a "b) 
at the start of a p rocedure wil l 
cause it to br ing new cop ies 
of the variables a and b into 
ex istence each t ime the 
procedure is used. Variables 
like a and b are cal led local 

variables because they are 
created by, and in this sense 
be long to, a single p rocedure 
rather than the who le 
program. To ensure that 
recursive procedures work 
properly it is essential to name 
all the variables used, apart 
f rom those passed as 
parameters, as local. 

Simple solutions 
Mos t examples of recursion 

are about solv ing p rob lems 
wh ich conta in a clearly 
recursive element, for 
example work ing out factor ial 
n as n!~n'(n-1)! or drawing 
recursive pat terns. There are 
many important p rob lems 
wh ich are not clearly recursive 
but have s imple and power fu l 
recursive solut ions. One of the 
most surpr is ing is the 

Listing 6. 

Copy 1 

I ( n - 2 ) 
V 

t o n o n l o o p :n 

Copy 2 

i 
V 

pr "HELLO 
t i 

make " n : n-1 

t o n o n l o o p : n 

p r "HELLO1 

make 

i f ( 

end < ------end 

! ( n - 1 ) 
i f ( : n » 0 ) [] [ n o n l o o p : n] 

" n : n - 1 

{ n-0 ) 

n = 0 ) [ ] [ n o n l o o p : n ) 
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OR LOCO 
Quicksort method of sort ing a 
list into order. 

Most obvious sorting 
methods are incredibly 
inefficient and require a great 
deal of unnecessary moving 
about of data. Quicksort is the 
best sorting method of which 
we know and it is fascinating 
in that at first sight it is difficult 
to see what connect ion the 
method has wi th sorting. The 
fundamental operat ion in 
Quicksort is the partit ioning of 
a list into two parts, one larger 
and one smaller than a given 
value. The given value is often 
called the "key". 

Partitioning 
The partit ion is achieved by 

scanning the list f rom the 
left-hand side until it f inds a 
value smaller than the key and 
then scanning f rom the 
r ight-hand side until it f inds a 
value larger than the key and 
then it swaps the posit ions 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 point is 
larger than the key and 
everything to the right is 
smaller than the key. The key 
is usually chosen as a value in 
the list. For example, consider 
the list: 
2 5 3 6 1 

If 3 is picked as the key, 
then scanning f rom the left. 5 
is the first number bigger than 
3 and scanning f rom the right 
1 is the first value smaller than 
3 and so they change 
posit ion, giving: 

L R 
2 13 6 5 
The scan continues f rom the 
posit ions 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 
f inding a value smaller than 

the key, giving: 
LR 

2 13 6 5 
and the list is then partit ioned 
into the part to the left of the 
LR which is smaller, or equal 
to the key and the part f rom 
the LR to the end of the list 
which is larger than the key. 

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

The reason that produces a 
completely sorted list is 
difficult to explain but if you 
watch the demonstrat ion 
Quicksort program at work -
add pr :klist type :i :j to the 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 part i t ioned a 
list, sort ing the entire list into 
order cannot involve moving 
values between the two parts 
of the list and so you can 
concentrate on putt ing the 
partit ions into order 
independently of one another. 
The program will work on both 
Logo V1 and V2. 

Into order 
Procedure recsort sets up a 

random list in KJ is t which 
procedure sort then sorts into 
order. Procedure swap :j 
swaps the posit ions of i tems 
:i and i tem :j in KJ is t . It is this 
swap routine which is the 
main source of inefficiency in 
the program: can you find a 
better way of swapping two 
elements in a list? The 
variables 1 and r are used to 
mark the left and right 
posit ions of the scan and to 
avoid confusion of I with t it 
has been pr inted as L. 

Next month: Property lists 
and databases. 

Quicksort 

t o r e c s o r t 

( l o c a l " k _ s t a r t " k _ n u m " k _ i t e m ) 

m a k e " k _ s t a r t 1 

m a k e " k _ n u m 10 

m a k e " k _ l i s t [ 1 ] 

r e p e a t : k _ n u m - 1 

[ m a k e " k _ i t e m r a n d o m 50 

m a k e " k _ l i s t f p u t : k _ i t e m : k _ l l s t 

] 
p r : k _ l i s t 

s o r t ! k _ s t a r t : k _ n u m 

p r : k _ l i s t 

e n d 

' k e y " a " b ) 

t o s o r t : L : r 

( l o c a l " i " d 

m a k e " I : L 

m a k e " J : r 

m a k e " k e y i n t ( ( : L + : r ) / 

m a k e " b I t e m : k e y : k _ l l s t 

l a b e l " p a r t 

l a b e l " l e f t 

m a k e " a i t e m : 1 

i f n o t ( : a > : b ) 

m a k e " i : 1 + 1 

s o " l e f t 

l a b e l " l e f t _ o u t 

l a b e l " r i g h t 

m a k e " a i t e m : d 

i f n o t ( : b > : a ) 

m a k e " J : J — 1 

g o " r i g h t 

l a b e l " r i g h t _ o u t 

i f n o t ( : i > : d ) 

: d 

2 ) 

: k _ l 1 s t 

[ g o " l e f t _ o u t ] [] 

: k _ l i s t 
[ g o " r i g h t _ o u t ] [] 

[swap 
m a k e 

m a k e 

] [ ] 
i f n o t 

i f ( : L 

i f ( : i 

e n d 

: i 

" i 

" d 

: i • 1 
: d - 1 

( : i > ' d ) [ g o " p a r t ] [] 

< [ s o r t : L : d ] [] 

< : r ) [ s o r t : i : r ] [] 

t o s w a p : i : d 

( l o c a l " s _ l i s t " s i 

m a k e " s _ l e n c o u n t 

" s „ l i o t [] 

" t e m p " s _ l e n 

k l i s t 

'v> 

•t 

m a k e 

m a k e 

m a k e 

m a k e 

r e p e a t 

[ m a k e 

i f ( : 

i f ( : 

m a k e 

m a k e 

] 
m a k e " 

e n d 

w i t e m : i : k_ 

v i tern : J : k_ 

" s i : s _ l e n 

: s _ l e n 

" t e m p i t e m : s i 

s i = : i ) [ m a k e 

s i - : d ) [ m a k e 

l i s t 

l i s t 

: k „ l l s t 

" t e m p : v ] 

" t e m p : w ] 
[ ] U 

" s _ l i s t f p u t 

" s i : s i - 1 

: t e m p : s _ l i s t 

k _ l i s t : s _ l i s t 
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he (28 keypad is an 
optional extra designed 
to function as a 
calculator pad and as a 

screcn editor. As a calculator 
pad. there is not really much 
to say about it. The new 
Spectrum has a built- in 
calculator function which 
leaves the result of a 
calculation on the screen in 
such a manner that it can be 
incorporatcd in a further 
calculation if you wish, A l l that 
is available f rom the normal 
keyboard; what the keypad 
allows you to do is to type sums 
such as 4* (3+ l>- (9 /3) without 
having to press the SI H I T key 
to gel . + . (and). 

In screen-editor mode, the 
pad is rather more useful. It 
allows you to wander round a 
screcn listing, moving the 
cursor in increments o f 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 Sinclair keys is 
user-definable, which is a p i t ) . 
As a keypad, there is l i t t le 
reason to suppose it is anything 
other than a Sinclair gimmick; 
as an 18-clement input device 
it might be well worth itspricc. 
Removing the back of the pad. 
by unscrewing six screws, 
reveals that a no-solder 
guarantee-preserving 
modification is possible. 

Intriguing 

The circuit o f the Sinclair 
keypad is not a straightforward 
design but its physical 
construction is simple and it 
should be possible to modify it 
to double as a real-world input 
device for example, reading 
and switching sensors such as 
thermostats. The question o f 
how information from the IS 
contacts of the keypad is 
transmitted to the computer 
along four wires of the 
connecting lead is intriguing, 
especially since two of the 
wires are + 5 V and Ground 
respectively. 

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

As a calculator pad there is little to say about the 128K 
Spectrum numeric pad - in screen-editor mode, however, it 

is rather more useful. Dick Sargent explains. 

128K Spectrum 
keypad in action 

involved wi th the keypad is an 
8-bit I /O belonging to the 
AY-3-8912 sound chip. This 
port also 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. as usual. some crafty work 
is heina done by the keypad 
components-.-therc is one 
solitary chip inside the keypad, 
marked as G I 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 
18 keys are on a 4-by-5 matrix 
and are terminated in an 
in-line socket. Removing the 
matrix is easy - it just pulls out 

and different sensors can be 
plugged into place. Diagram 
one shows the socket positions 
and also which Row to connect 
to which Column to cause the 
computer lo respond to the 
new sensor. 

For example, any 
mechanical switch, such as the 
contacts of a relay, can be 
wired to connect an R socket 
to a C socket. Connect R4 to 
C3 and when the relay contacts 
close, the computer wi l l think 
that key 9 has been pressed. 
Seventeen other switches may 
similarly be connected: R3 to 
C4. R3 to O . R3 to C2 would 
represent another three, seen 
as keypresses -K (> and 5. 

In Basic the INKEYS 
function wi l l detect 18 keypad 

keys. Use IF I N K E Y S = " 9 " 
T H E N P R I N T "Sensor on key 
9 is active" to decode the small 
kevs and zero kev and use IF 
C O D E ( I N K E Y S ) - 1 3 T H E N 
. . . and so on to dccodc the 
large en te r / - key. At tempt ing 
to read a shifted key, or a 
shift-key simulation using 
relays, fails using the 1NKEYS 
method. T o gain access to the 
shifted keys, it is necessary to 
know something of the 
mechanism by which the 
Editor R O M scans the keypad. 

Sped rums read their 
keyboards 50 times a second 
using a R O M routine called by 
the 7.-8(1 maskable interrupt. 
When the normal 48K 
Spectrum R O M ( R O M 1) is 
active, the keypad is scanned 
using new routines which 
reside in the 386E11-3FFFH 
area. Notice that, very 
sensibly, the computer has 
determined that the keypad is 
connected and basset I3IT4of 
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 otic first, 
before tackling 3A42H. 

The entry conditions for 
calling KPSCAN E D I T O R 
R O M 118H arc: 
1) Page-in R O M 0 
2) Disable interrupts. 
3) Save all register except 1Y 

and E. 
The routine may then be 
called. On exit the conditions 
arc: 
1) Bytes 5B88, 5B89 and 

5B8A hold a bit-map image 
of keypad keypresses. 

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

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

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

PUSH IX 
BIT 4 , ( IY+1 ) ; 1 oo k at FLAGS 
JR Z 3879H »skip keypad-scan i f BIT4=0 
CALL 3A42H ; s c a n k e y p a d 
CALL 02BFH ; scan k e y b o a r d 
POP IX 
RET 

That piece of code at least 
supplies the address of the 
keypad scan routine, 3A42H. 
When R O M 0. the Editor 
R O M , is active, a call to 0118H 
wil l also cause the keypad to 
be scanned. Routine 0118H 

write any machine code at all. 
These three bytes, called 
ROWOl . ROW23 and 
ROW45. represent a snapshot 
of the keypad immediately 
after a scan has taken placc. I f 
a key is pressed, a B I T is set 
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8 i t 3 
/ 

Bi t 2 
* Bi 11 

( 
B i t O 

) 
of b y t e 5BBBH 
key l egend 

Bi t 7 
7 

B i t 6 
8 

B i t 5 
9 

B i t 4 of b y t e 5B89H 
key l egend 

B i t 3 
4 

B i t 2 
5 

Bi 11 
6 

B i t 0 
+ 

o-f b y t e SB89H 
key l egend 

B i t 7 
1 

B i t 6 
2 

B i t S 
3 

Bi t 4 of b y t e 5B8AH 
key l egend 

8 i t 3 
0 

B i t 2 Bi 11 Bi 1-0 o-f b y t e 5B8AH 
key l egend 

in the map. which looks like 

that above. 

The useful thing about key 

bit-maps is that they reflect 

accurately whatever happens 

to the keyboard - no key or 

key-combination is disallowed 

at this level of operation. As 

proof, the program in listing 

one is most instructive. 

Run the program and press 

keypad key "8". The display 

shows, with some mental 

decimal-to-hex conversion, 

the map shown as listing two. 

and line 1(1 is needed only to 

remind you which key you 

pressed. Delete line 10 and the 

program still works. Turn the 

keypad upside down and press 

all keys down - the b i t -map 
turns in to 20 " | " s , w i th 
decimal 15,255,255 showing 
on the screen. Reading the 
b i t -map bypasses the "on ly 
press two keys at once" rule 
imposed by Basic and would 
prove useful i f you were to use 
the keypad port to read 20 
sensors. It seems that a Sinclair 
Spectrum could now. in its 
f inal f lower ing, genuinely run 
a home central heating system. 

T o complete the in fo rmat ion 
on the K P S C A N R O M 
rout ine, wh ich machine code 
pract i t ioners w i l l need if they 
intend to call I I S H . the 
intermediate codes returned 
by the l i register are listed in 

Diagram 2. 

Keypad 
legend Code Code if 

SHIFTed 

0 6C — 

5B 6C 
= 5C 6E 
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 7B 
5 6A 7C 
4 6B 7D 

Diagram I. 

tc 

4-way connector 

R3 R4 R5 R2 R1 

diagram two. Not ice that they 
bear no relat ion lo the A S C I I 
codes o f the keys concerned. 

I f ihis month's look at one 
specialised piece o f Spectrum 
I2S equipment seems to be o f 
l i t t le relevance to owners of 
other Spcctrums. do not forget 
l l ia i every Spectrum has a 
key-scan rout ine and a key 
bi t -map. The normal key scan 

occurs 50 times a second or . i f 
interrupts have been switched-
o f f . i l can be scanned 
specifically in machine code by 
cal l ing 0038H. A l te rnat ive ly , 
the "b ig keyboard" b i t -map is 
at 23552 to 2355V inclusive. so 
P I i I I K i n g these bytes in a 
program similar to that used 
for the keypad w i l l reveal 
in format ion of a similar nature. 

Listing I . 

5 PRINT AT 1 ,1 

10 LET aS=INKEYS: PRINT " k e y = " ; a S 

12 PRINT " row l " ; ( P E E K ( 2 3 4 3 2 ) ) - 2 4 0 ; " 

14 PRINT "row23 " :PEEK ( 2 3 4 3 3 ) ; " " 

16 PRINT "row45 " ;PEEK ( 2 3 4 3 4 ) ; " " 

17 PRINT " 

18 GO TO 5 

Listing 2. 

key=8 BitMap 

row l 0 0H 0000 

row23 64 40H 4H 0100 

: 0 H . . . 0000 

row45 0 00H 0H. . . 0 0 0 0 

: 0H. . - 0 0 0 0 
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PRINTERS 
IpionlXflO c m 
EpvwiFX85 £349 
fpionfXtOS. £4S9 
EfKonLQ800 £479 
BtolhrfHRlS £31? 
6rprt>crHR35 £699 
Commodore DPS 1101 £247 
CononPWlOeO £234 
ConooPWlli6 £355 
CH/filJOD £152 
KogofaxanKPSIO £195 
KmjofaHinKl^lfl .... £355 
Juki 6000 £199 
XA4I00.." £259 
a« n 0o ioDWni?0 £189 
Sm*hCoronaFoito«i80 £109 
S'aiNllO £239 
SHmwoCfttBOpfcnNiO £155 
COMPUTEBS 
Nf WAmtl rot! PCW8M ? £494 
AmH-tKiPCV,'8756... £394 
Amjirod6128Cdour £344 
Amitrad6I28Groen £257 
Am\hud J64Grcrn £170 

Armfrod 464 Colour £257 
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AprxotHl £499 
ApocolFI £699 
Atori MOSIM £325 
A>or,5?Q$l(ROMUi.i £299 
Atari 1040 STE Mono. £699 
Aton 1040 SIF Colour £899 
ComiT>odorvC64 El 38 
CommodoroClTS £219 
CommodorcCl?8D(ine 1571)... £429 
Commodore 1 541 Drtt £ 145 
Commodore 15/1 Drtk £22S 
ConimodoicPClO £1099 
S.n<!o.rOl £138 
SrtyWSpoclrvmPli* £95 
Smfk^Sp^lrumlJSK . £119 
MONITORS 
Mwrmnn* 1431DS £175 
M«roviiocl461DS £219 
W«rovitocl4SlDQiOU £226 
Sand for our full pote In! on alt Computer 
ftwtuch. P»f>ph«folv ConwmoWii and 
(Mb. 

VISA 

4 Dor Inturvd D»liv»ry £7 • VAT 74 Hour Imurvd Delivery £10 • VAT 

CREDIT CARD HOT-LINE 
0 1 - 7 6 0 0 0 1 4 

All prices exclude VAT 
Export Enquiries Welcome 

Galasef Ltd, 30 Bayford Road, 
Littlehampton, West Sussex. 

BETA BASIC 3 .0 
SPECTRUIi 48K 

SINCLAIR UStR. JAN. SS (ABOUT Bfl TAST (.01 "MAS IMAHirwttJ i r s l l f AS I HI 
STANDARD UOr .KOED BASIC fOt t I H t tfLl fR lM. . .TURNS LAIR BASK' f ROM A 
(.IKJH v f R M O N O l I HI LANCUACI TO A PANTASTIC 0 \ l . * NOW. V11TH R t l f " * < f 
1.0, B t l f A BASK nccOMGS PROftAfiL V THF MOST POWIKFI'S BASK AVAt l .ABU 
O n a n y n n n MICRO; 
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E^OFT 
« OXFORD RU 
MOSFXEV 
Birmingham 
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MICRO MAIL 
AMSTRAD 

RRP OUR PRICE 
CPC 6128-Colour £399 £379 
C PC 6128-Green £299 £284 
PCW 8256 £459 £439 
PCW 8512 £574 £549 
RS 232 tor 464/664/6128 £49.95 £44.95 
RS 232 tor PCW 8256/8512 £69.95 £59.95 
DM P 2000 £159.95 £149.95 
SSA1 Speech Synthesiser £29.95 £26.95 
MP2- Modulator £29.95 £26.95 
JY2-Joystick £14.50 £12.50 
Modem- £136.85 £126.00 
PCW 8256 Modem & Sage Software £189.95 £172.00 

each Boxof 10 

CF2 3" Discs £3.99 £37.50 
cach Boxof 10 

CF2003' Discs £5.99 £55.00 
FDt-2nd Disc Drive £89.95 £84.95 
DDI-Disc Drive £159.95 £149.95 

AMSTRAD CPC6128/PCW 8256/ 
PCW 8512 SOFTWARE 

Personal Assistant £94.95 Touch 'n" Go £24.95 
Pocket Word star £99.95 Mastercalc128 £34.95 
(please state whether Pyradev £29.95 
for 6128 or8256) Protext £26.95 
Flexifile/Flexiwrite £49.95 Promerge £24.95 
Supercalc 2 £49.95 Prospell £24.95 
30 Clock Chess £19.95 

S H O W R O O M N O W O P E N 

SAGESOFT 
Pop. Accounts £99.99 
Pop. Accounts/ 
Payroll £149.95 
Pop. Accounts 
Plus £149.95 
Payroll £69.95 
Invoicing/Stock 

£69.95 Control £69.95 
Database £69.95 
ChitChat E. Mail £69.95 
ChitChat 
Viewdata £69.95 
Magic Filer £69.95 
Retrieve £69.95 
Accounts 
Super Combo £199.95 
HISOFT 
Pascal 80 £39.95 
Devpac 80 £39.95 
"C" £39.95 

Keyboard Tutor £24.95 
Pocket Cash 
Trader £99.95 
Mastcrfilcll £33.00 
Microfile/ 
Microword £49.95 
Bridge Player £19.95 
Hitch Hikers" Guide 
to the galaxy £28.95 

5 3 FENNEL STREET 
M A N C H E S T E R M 4 3 D U 
TEL : 0 6 1 8 3 4 2 8 0 8 

CAMSOFT 
Stock Control 
Payroll 
Invoicing 
Database 
PSIS Stock, Inv. 
& Sales 
PSIL Stock. Inv.. 
Sales. Pur, Nom. 

£49.95 
£49.95 
£49.95 
£49.95 

£99.95 

£149.95 

CAXTON 
Cardbox £99.99 
Scratchpad Plus £69.95 
Brainstorm £49.95 
Touch N'Go £24.95 
Smartkey £49.95 
DIGITAL RESEARCH 
DRDraw £49.95 
DR Graph £49.95 
Basic Compiler £49.95 
Pascal MT + £49.95 

Printer Extension 
Cable 8256/8512 
Covers 
8256/8512 set 
6128 set 

464 set 

256K Expansion 
kit for 82556 

£12.95 

£12.95 
£12.95 
£12.95 

£49.95 

DEDUCT 10% DISCOUNT WHEN ORDERING SOFTWARE 
JUST SEND YOUR CHEQUE OR P.O. WITH A NOTE STATING 

WHICH TITLE YOU WANT. 
Post and Packing FREE. ALL Computers ADO C6 lor valuo UNDER C2S0 
All payments ciwque or P.O lo MICRO MAIL. 
ALL PRICES INCLUSIVE OF VAT 
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LETTERS 

High price of the 
hard disc 

Act ing on the recommendat ion 
o f Your Computer and other 
mic ro magazines, recently i 
bought an Anis t rad CPC6 I28 
computer . 1 considered the 
purchase very careful ly, op t ing 
fo r the green screen version o f 
the system - the money saved 
buying that rather than the 
computer plus co lour moni tor 
combinat ion going towards the 
purchase o f a dot matr ix 
pr in ter . I in tend to use the 
computer to play games and 
for more serious appl icat ions, 
inc luding word processing, 
and to set up a database of 
in format ion about the 
members o f a bridge c lub of 
which 1 am chairman. 

I am very pleased w i th my 
purchase and have already 
started work on bu i ld ing the 
database. I was shocked, 
however , when I t r ied to buy 
some 3in. discs for the 
computer . M y local shop 
wou ld sell me the discs only in 
boxes o f 10. the cost being 
almost £50. P.vcn my l imi ted 
mental ar i thmet ic skills can 
determine that this means that 
each disc costs £5. A f r iend has 
a B B C micro w i th a 5' / i in. disc 
dr ive and pays a fract ion o f 
that price for his discs. Can you 
tel l me why Amst rad discs are 
so expensive? 
!' E Nickling, 

London SE5 

Editor's reply: Amstrad discs 

arc expensive for two 

interlinked reasons. The first is 

the law of supply and demand. 

the second being economies of 

scale at the manufacturing 

stage. Anistrad is the only 

volume computer manufacturer 

of note to have adopted the Jin. 

disc format. On ti global scale 

that means that, when 

compared to the other formats, 

5'Aw. and 3'/?in.. the market 

for 3in. discs is comparatively 

small. That, in turn, means that 

disc manufacturers are 

reluctant to commit their 

production lines to the 

production of Amstrad format 

discs. Inevitably that leads to a 

shortage of discs and, enter the 

hnv of supply and demand, to 

the premium price charged for 

them. 

l or the record, our 

information is that Amstrad 

buys discs at £1.25 each and 

sells them to the wholesale trade 

at £2.25. Mark -ups at thai stage 

by the retail outlets takes the 

price to the £5 mark you quote 

in your letter. 

Mail order 
misery 

This letter is wr i t ten as a 
warn ing to people w h o may 
buy software w i th a seven-day 
uncondi t ional money-back 
guarantee. I recently 
purchased a program on disc 
which cost slightly less than 
£12 wi th such a guarantee. 
T w o days later I returned it 
w i th an explanatory letter 

saying that I was not satisfied 
and wou ld l ike my money 
returned. 

A f t e r wai t ing a few weeks. I 
contacted the supplier and was 
told that my letter had not 
been received. Look ing back 
now. I can see that sending a 
registered or recorded parcel 
wou ld have been a very wise 
course as the parcel appears to 
have been lost in the post. I 
hope others may benefi t f rom 
my experience. 
J Tieroux. 

Wiltshire. 

The end of 
Uie Einstein? 

The fo l lowing is an extract o f 
the edi tor ia l f rom the March 
edi t ion of the U K E U G 
(Un i ted K ingdom Einstein 
I ' sc r Group) Newsletter. 

Some of you may have seen 
advert ising for an Einstein 
Show due to take place at the 
end o f A p r i l . This show had to 
be cancelled due to the lack of 
interest shown by the 
commercia l side of the 
computer industry. In fact only 
three companies bothered to 
reply to the invi tat ions lo lake 
part. Does this mean that the 
computer industry in general 
and the manufacturer in 
part icular has decided to t ry to 
k i l l o f f the I . instcin? Wc hope 
not. I 'atung ( I K ) have over 
MKN> registered users and there 
are two to three l imes more 
who have not registered, al l 
these people require support 
of some k ind. 

Ano the r show wi l l he 
organised in the near future 
and invites w i l l again be sent 
to the commercia l sector, i f the 

response is as had second l ime 
around the show wi l l st i l l go on 
but behind closed doors. No 
commercial companies wi l l be 
involved on a basis of i f they 
won' t help us. we wi l l help 
ourselves. 
K. Stokes. 

Secretary. (1KEUG. 

Keep us 
informed 

I have been reading the Y o u i 
Computer magazine since 
A p r i l 1982. Before you 
changed the formal of the 
magazine in December 1985 
you used to have a regular 
spacc giv ing the readers details 
o f any for thcoming computer 
shows and exhibi t ions on the 
second f rom last page. 1 have 
been unable to find any similar 
section since the change in 
fo rm and wonder i f you w i l l be 
re introducing i t . 
/'. K. Attwood 

Jersey. 

Editor's reply: Thank you for 

your letter. W e understand the 

need for such u feature in order 

that our readers may support 

such events and keep up with 

the latest developments in the 

Computer industry. Tor this 

reason »r will be printing such 

an item once again, in its usual 

place, starting this month. 

Write to: Your Letters, 
Your Computer, 
79-80 Petty France, 
London, SW1H 9ED. 
Tel: 01-222 9090 
Our Prestel maii box 
number is 01-9991 800. 

MAN LOGIC By NEiL BRADLEY 

IT REPRESENTS THE UNIVERSE 
f>W 0VR WORLD WITHIN...ERCH 
DM THE SUN WILL RISE AND 
SPREfiD IT'S WW ACROSS THE 
STONES. FROM THIS ALL 

SEASONS CW BE PREDICTED! 
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i i S o ^ t i M i n e C x e h a n q e f i 
Offering high quality software at bargain basement prices is the aim of 
Software Exchange - a new service for Your Computer readers. 

Each tape features two programs, either games or 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 
TAPE: SP05 

CASHFLOW 
STATEMENT 
Machine: Spectrum 48K 
Program Type: Home use 

A. Mehmood Author: This program will allow you to keep track of 
all your money - just what we all need. 
Full details of your cashflow are kept as a 
series of dated transactions, which can eas-

ily be added, deleted or amended. They may also 
be sorted by dale, amount or transaction type, and 
primed-out in the form of a complete statement. 

POOL 
Machine: 
Program Type: 
Author: 

Spectrum 48K 
Pool simulation 
A. Mehmood 

TAPE: SP06 

ycu fancy a dip? Well, you will find it 
m M difficult, because this is a Pool table simu-
M f lation. Rather than a two-player game, the 
W program gives you a certain number of shots 

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

ROADRUNNER 
Machine: Spectrum 48K 
Program Type: Arcade 
Author: C.O. Harden & 

R. Blundell This Is nothing lo do with a certain character 
being chased across the American plains 
by Wily Coyote. The object of Roadrunner 
is to drive your car. the Wally ZX, for 500 

m:les m a time-trials race avoiding hay bales -
and every other driver mad enough to enter. 

WINDOWS 
Machine: Spectrum 48K 
Program Type: Programming Utility 
Author: Paul Rhodes 

i MMindows is a utility for Spectrum 48K owners. 
mMM allowing up to 14 separate windows -

mm individual mim-screens - showing simul-
J W taneously. They are accessed from Basic 

1 PRINT statements and an extended command set. 
Features include pixel scroll and pan, window 

position and si2e - douNe-height characters, 
extended LIST, attribute pan, scroll, clear screen 
and fill commands, extended graphic areas for each 
window and fast filled and open circles. 

CBfTl64 
TAPE: CBM05 

MISSION XZ1 
Machine: CBM-64 
Program Type: Arcade 
Author: John Storer 

Z Z o r d e s of descending aliens are hell-bent on 
M ^ | destroying your ship. You will need very 
V P quick reactions and a fast trigger finger if 
^ you want to survive in this very fast machine 
code game 

In addition to the normal options, you can choose 
the size ol the aliens and whether or not there will 
be any wreckage round which to navigate. 

80-C0LUMN SCREEN 
Machine: CBM-64 
Program Type: Programming Utility 
Author: Roger Klnkead This utility will give your Commodore 64 an 

80-column display, just like alt the other 
micros such as the BBC and Amstrad. 
Included with the machinc codc routine to 

produce the display are some demonstration pro-
grams. showing how best to use it 

INSTRUCnONS FOR USE 
Software Exchange tapes are nol supplied with any paper documentation • all instruction ielating to tl»e use of the software are provided as text files 
at the start ol the programs. 

To load the software the following instructions should be followed unless otherwise stated within the description of the software. 
AMSTRAD CPC SPECTRUM 
Press CTRL - control key - while at the same time raiding down the Type LOAD" then press the ENTER key. 
ENTER key. 
CBM64 BBC 
Press the SHIFT AND RUN/STOP keys Type CHAIN" then press the RETURN key. 
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READER SERVICES 

n S o k t w a n e E x c h a n g e d 
CBttl64 

TAPE: GBM06 

SPACE AMBUSH 
Machine: CBM-64 
Program Type: Arcade 
Author: Michael Solomon 

^f#avigating through deepest space, you find 
Jmm yourself under attack by marauding aliens. 

mm Tfiis unusual variation on the alien-trashing 
0 ™ theme includes dual-turreted guns, alien 

attack patterns and asteroid storms. All the move-
ment routines are written in fast-action machine 
code, 

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

ne ol the major problems with the CBM-64 
• I is its lack of Basic commands for handling 
W J the excellent sound and graphics facilities. 
^ VID Basic changes all that by offering a 
staggering 33 extra commands, accessible either 
in direct command mode or from your Basic pro-
grams. 

The normal screen is split into three sections 
and you can access each individually - in hi-resol-
ution, extended background mode or multi-colour 
mode, or any mixture on the screen. You can have 
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. 

•Amotnod 
TAPE: AMS03 

SCREEN EDITOR 
Machine: Amstrad CPC-464 
Program Type: Utility 
Author: Stephen White Though written in Basic, the Screen Editor 

is a professionaHookng monochrome 
drawing package, allowing you to create 
and save your own screen pictures Com-

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

PWS ASSEMBLER 
Machine: Amstrad CPC-464 
Program Type: Programming Utility 
Author: Peter Slade 

/

t is not often you find a programming utility 
of ihis quality at this price. The PWS Assem-
bler allows you to assemble up to 4,999 
lines of source code at any time, though 

obviously you could link object code programs for 
even larger programs. 

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

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

TAPE: AMS04 

HI-RES DRAW 
Machine: Amstrad CPC-464 
Program Type: Drawing Utility 
Author Peter Wylie 

i # i Res Draw is a graphics utility which will 
^ ^ m allow you lo create, save and load your own 
J a screens tor use in your own programs. 
W Most of the package is concerned with 
the on-screen drawing, which can be in either 
screen mode zero or one. with trie appropriate 
choice of colours. In addition to the colour choice 
keys, ttie cursor keys will eitner move or plot at 
the; graphics cursor - shown on the screen and 
yiven as X,Y co-ordinates - and the finished screen 
may he saved to tape with the built-in save function, 
for later loading back into the Hi Res Draw program 
or as a screen on one of your own games. 

SUPERBANDIT 
Machine: Amstrad CPC-464 
Program Type: Frutt Machine Sim. 
Author Kevin Weaver flaying fruit machines can be great lun but 

very costly. With SuperBandit, you will not 
win anything but neither will you lose your 
shirt This excellent simulation has ail the 

features of the best machines, ncluding spins, 
trebles, holds, nudges, nudge gamble, spin-a-win, 
and much more. 

it is essentia! for those days when you are miles 
from the nearest pub. even further away from the 
closest arcade, and have no change anyway. 

I 

I 

I 

I 

ORDER FORM 

Please send me the following Software Exchange tapes (print 
tape reference number clearly). 

Send orders to Software Exchange, 79-80 Petty France, 
London SW1H 9ED - please allow 28 days for delivery. 

I enclose a cheque/Postal Order value £ (please 

remember to add 40p p&p per tape). 

NAME 

ADDRESS 
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EDUCATION 

he Univers i ty of Cam-
bridge is the picturesque 
sett ing for our f inal 
update on computers in 

educat ion. Cambr idge has 
played an important part in tho 
development o f computers and 
its comput ing department is 
one of the best in the country 
It is also one o f the oldest, 
established as the Mathematics 
Laboratory in the late I94(k hv 
professor Maur ice Wi lkes. We 
visited the laboratory, where 
we spoke to K icha id Stibbs. 
user services manager for the 
comput ing service. 

In 19-19. wo rk ing w i th a few 
bright undergraduates and 
using mercury dclav line stor-
age. Wi lkes completed one o f 
the first store programming 
computers ever bui l t , which he 
called Ldsac 1. The depart-
ment soon changed its name to 
the Compu t ing Laboratory and 
has since been one of the fas-
test-growing departments in 
the universi ty, expanding into 
two adjacent bui ldings con-
nected by a bridge 011 the 
second f loor. 

Ldsac 1 cont inued to operate 
through into the 1950s unt i l it 
was superseded by Wilkes* 
second computer . cal led 

ambit iously Ldsac 2. Du r ing 
those early years no more than 
two dozen people had either 
the intell igence or reason to 
use the computer but Wi lkes 
realised its potent ia l and much 
thought went in to the theory 
o f comput ing dur ing those 
earlv years 

Bv that static manufactur ing 

two sections, the teaching/ 
research department and the 
comput ing service. The former 
is direct ly responsible for com 
puter research and develop-
ment groups and those under 
graduates whose pr imary sub-
ject is comput ing, whi le the 
comput ing service maintains 
and updates the immense array 

Cambridge 
University 

companies were developing 
computers as a commodi ty and 
it was a subsidiary of Fcrrant i . 
Atlas Computers , which pro-
vided the necessary parts for 
the department 's next com-
puter . T i tan. Bui l t and in oper-
at ion dur ing a 10-vear per iod 
- 196(3-73 - T i tan was one of 
the first multiple-access com-
puters in Lurope . 

In 1986. the Comput ing 
Laboratory looks very 
d i f ferent . It is organised into 

of hardware and software in 
the Computer 1 .aboratory and. 
to a certain extent , throughout 
the university's many colleges. 

The university's main source 
o l comput ing power is an I B M 
3 0 8 I D mainf rame computer 
which contains 3 2 M B o f main 
storage - 32.1)00 l imes the 
memory of a B B C as wel l as 
32,000MB of storage on f ixed 
disc and 10.000MB on 
streamer tape. That is l inked 
direct ly th rough a network to 

approximately l.(KH) terminals 
including I B M PCs, App le 

Macintoshes and B B C micros 
in every department of the 

universi ty, support ing at least 
X.tHHI users f rom Cambridge 
and other universities through-
out the count ry . 

Any time, any place 
Those users, who must be 

registered, can access inform-
at ion stored on ihe mainframe 
at any l ime f rom any place; all 
they need is a terminal and a 
modem. Security is extremely 
important and the university 
has developed some powerfu l 
methods of restr ict ing main-
f rame access only lo registered 
users. 

The research group, run by 
Professor Roger Nccdham. has 
been responsible for some 
we l l -known developments in 
the comput ing industry, in par-
ticular the Cambridge Ring 
Local Area Network which his 
department developed and 
now uses. It is also responsible 
for several other h igh-per form-
ancc systems, including expert 
systems, ar t i f ic ia l intell igence 
and the development of the C 
programming language. 

I sing M ic roVax and Xerox 
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CAREERS 

workstations. Needham's de-
partment teachcs some 200 
students about programming 
languages and other subjects 
related directly with com-
puters. such as graphics. I le 
also lectures to 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 I lie 
computing power of I lie main-
frame. Stibbs believes that as 
those computers become more 
powerful and less expensive, so 
other departments wi l l use the 
mainframe less and less for 
computing bin more and more 
as a source for storing and 
retrieving information through 
the university and metropoli-
tan data networks. 

The computing service, 
directed by Or David I lart lcv. 
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 oft.cn the Com-
puting Service needs only to 
offer advice on the purchase of 
equipment and software, 
which it wi l l install i f necessary. 

The biology department, for 
instance, used its computers 
and those of tile laboratory to 
help the discovery of a double 
helix in D N A . 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 
A n increasing number of 

undergraduates and teachers 
now use the computers for pre-
paring essays, reports and 
manuscripts, since it allows 
them lo edit text and print it 
out in any formal That can be 
done either using the com-
puters in their own colleges or 
departments, or the computers 
at the main Laboratory, which 
arc 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 each other 
confidentially and instantane-
ously. 

A n undergraduate can even 
send his work to the library, 
where il wi l l 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. A n 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 inex-
pensive computing power with 
programs such as View and 
Wordwise, and it can also be 
used as a terminal utilising the 
power of the mainframe. 

Much of ihe early 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 I B M 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 interesiing 
poini about computers and 
their role at Cambridge is that, 
unlike primary, preparatory, 
secondary and public schools, 
it is not just a few people who 
make use of computers but 
everyone from language stu-
dents to administration staff. 
That can probably be attri-
buted to the early Cambridge 
involvement in computers but 
without doubt it indicates the 
invaluable important of com-
puters in schools today. 

So great has the develop-
ment been that it led to the 
Cambridge Phenomenon, the 
development of more than 3(H) 
computer-related companies, 
including Sinclair Research, 
Acorn Computers. Apple, 
D E C and, more recently, 
I B M . each working in close 
collaboration with the univer-
sity. - Jason Ball. 

Could you be a 
Mr Fix-it? 

here arc few 
guarantees in the 
business of job-hunting, 
even when you look in 

the fast-moving clcct ronics 
business. Yet if there is one 
area where you are reasonably 
certain to find some work, il is 
in the business micro sector. 

One of the hottest trends in 
the business micro industry is 
the proliferation of cheaply-
made IBM PC clones or 
imitators. The clone machines 
are usually almost identical to 
the PC inside and outside, can 
run almost all PC software, and 
cost as litt le as onc-lhird the 
rccommccndcd price o f the 
real ihing. 

There is one area, however, 
where inexpensive replicas of 
the PC find it diff icult lo 
compete and lhat is in offering 
after-sales support and service 
for the machines. To secure a 
low price and make a 
reasonable amount of money, 
distributors ol clone machines 
cannot afford to offer 
expensive guarantees oi a good 
deal of technical help when 
buyers leave the showroom. 

We need you 
That , as they say. is where 

you figure. A large business is 
growing to provide support and 
service for the increasing 
numbers of inexpensive PC-
compatible machines and those 
businesses wi l l need qualif ied 
people lo work for them. 

What you wi l l need is a 
working famil iari ty with the 
machines which are the most 
l>opulai puchascs l>\ business. 
A t I he moment, the biggest 
success stories are the I B M PC 
design and its hundreds of 
imitators and the Amstrad 
PCW range, a big hit among 
small businesses Although 
Amstrad provides service and 
support, it is only for the 
guarantee period and many 

businesses may well wani more 
back up than lhat. 

The support and service o l 
successful PC clone 
manufacturer Walters 
International, wil l otter a iwo-
ycar contract either to replace 
of repair one of its l'("s within 
24 hours, for the cosi of only 
an extra 12 percent on the 
purchase price of the machine. 
When that machine costs about 
one third of what you might 
pay lor I B M . the extra 12 
percent wil l be very attractive. 

Getting to business 
Wiih lhat kind o f incentive, 

it is certain that many 
businesses wi l l accept, support 
and service contracts. It is 
equally certain thai qualif ied 
and reliable stall wi l l be 
needed. 

On ihe I B M front, there arc 
several areas you could 
research to get into the PC 
repair business: 

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

The bus expansion slot 
system: many internal 
problems which arise m the I V 
can be (raced to expansion 
cards installed by users. You 
should be familiar with the 
most popular cards and what 
i hey do. 

The .%0K disc drives; many 
of the dala retrieval problems 
experienced by users siarl wi ih 
faulty drives. I amiliaritv with 
standard disc drive technology, 
such as that used on (lie BBC 
micro wi l l make you much 
more qualified in this area. 

In short, there is a growing 
market for technicians who can 
repair PCs and i l vou can 
convince some ol Ihe people 
who couunt that you arc 
qualif ied, you may well he on 
your way to a well-paid, full-
time job. Geof Wheelwright. 
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SWANLEY ELECTRONICS 
The Computer Export Specialists 

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

rt/frri*/ <V<fc*'» rvwfrcwTW UKptHW.1 vftmm ty!-\l jVldi/rfW poif #nrf VAT Tftr ttvfinj to fwjrrer* r> eipoiI ev\ton<w"* m f i.wpr* jnrf irviixM* -njursd /Iirmj'f eoittgr ffte Ihird (V»-e .-t tor I 
fWltMru-ii furrlw r.-'Li-y '1 , i?rtct tntS fictvdf* -'ttu'ed mpvt&f* 

RS D Connections Ltd 
t MONITOR LEADS RI380N CABLE :«ie» t<r •! SPECTRUM EX. LEADS 

HOCUTVIianta: 9ftC <X COMVOOOftS. SOfiY XMt.lmAl t.'i ^M".tHAll MICBOVIlf.C 10 MCfll SPTCTRUM 1M /.,W,rKAl> ifnuusotttir onccorAVM wrjtoi r.P€CT»uM in AMSTMU ( I» HIIACHIui ItllC COUW «(JL. SnCrBUM IMAMS TRAD f 1 SO JIW* XAliA (O WU. t l * fmm re Con<n> 64 BBC n M Gr«n S««r, lo. Ot t t » orrwUinnti, COUMlMllH w>o«h) to hiow ci a (rmiif-iw 88CCOMM »4 CJM 
IDC AMPHENOL 

« »i> K-o I* »1 Mw.Wltt CiSl » » , i'sry IteUB Kvar [4 IS 
BBC DISK DRIVE l.f-ADS 

3 wjv Iflwjy 
14-wev I 10 «r«y 70 ..V 24 »av 3S wiv 
34 - ly 37-wrv SO-av 
«0 »«v 
U4 A Jy 

Cr*v 
(0 13 ro is to m CO 20 CO IJ (0 30 to 36 CO 40 C0 4S CO w IO» CO.TO CO t» ct to ct » 

CO 74 co ?• 
to 17 CO 36 CO 40 CO SO coco CO (S CO. 70 cow co ss ro h> ct is Cl 40 CI so 

6 ihtti r.irrw^i uiu 
M to F 6 mer I tt> 7M t 'J w i ntertut t«lM Mi l l 

tto so (14 7* 

EDGE COMNECTOAS 

Owl dnfc ilriw ponre* -mi Owd d.tl ilrlv* )Md W <Jrr.T 
I C4 SO ( ton 

(t.it l.̂ .tf* niu {]. .« iMd 1m c J >% 1m (7 76 C(>WU<)bOHt Mm* CI n 

til 
C2 10 

OOUOIC WHO rim) Muuto ZX4I1 73«.y C1 76 Scoiirwt" :a *ir ci so 
AOCHlrOMAi IOC «iv Cvd 140* lv a - - - c« » 

1 « 73 |»Y UXS1I 2 K v»nr iSpex-iruwr 

I «l»i'Mte L Mrt 

AWTKAt) fXlirjSIIIMUJBT 
ortiywoHaiM 

HCWI 
nsso 

Doutw*F Hi7M> (147S 

trwMs^w^nrtiitwIrtmirtlmi 
iVTOWPMOMlOU 

To <164 1m T<iCC4M-.N te.M t> M 
AMSTRAt>P̂ I\TE«l£ADS 

CASSLTTL LtADS 
ftfVC t» tWHIt* (7 10 L«M(lt C2 70 %prxlruTfi 10 IJUcllr C1.25 WC »0 A(om (HW«H 17 76 M&XtoĈ setto £7 SO 
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TRADE ENQUIRIES WELCOME 
75p P&P IN UK Access & Visa accepted. Add 15% VAT to all orders 

Cheques made payable to: 
RSD Connect ions Ltd, Dept YC7, —TTT" 

^ ^ ^ PO Box 1, Ware, Herts. 
Tel: 0920 5285 

MICRO MAIL 
COMMODORE COMMODORE 

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

RRP 

E329.99 
£21.95 

C199.99 

OUR PRICE 

£309.99 
£19.95 

£179.99 

SOFTWARE ON DISC 
Textpro - Wordprocessor -
Datapro - Database -
Zortt l 
Zorkll 
Zorklll 
Hitch Hikers Guide 
Gemini - Home Accounts 

Database 
Cashbook 
VAT File 
Final Account 

Superbase-128 
Superscript 

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

It the title you wanhsnotlistedallyou have todoissendyoure heque 
or P.O. for the retail price less our 10% Discount and slate whether 
disc or cassette. 

ALL DISC AND CASSETTE TITLES 

10% OFF. 
JUST TELL US WHAT YOU WANT! 

HRP OUR PRICE 
Commodore 64 £199.95 £185.00 
Commodore 128 £269.95 £250.00 
Commodore 128D £499.00 £470.OO 
Commodore 128 D & Monitor £631.00 £545.00 
Music Expansion £150.00 £140.00 
1541 Disc Drive £159.95 £149.95 
1571 Disc Drive £299.95 £279.95 
Modem £79.95 £69.95 
Mouse £69.95 £59.95 
Light Pen £29.95 £24.95 
Sketch Pad £49.95 £44.95 
Speech Synthesiser £24.95 £21.95 
Blank Discs-Sony SS Box of io £12.95 £10.95 

DS Box of 10 £16.95 £12.95 

GENERAL 
RRP OUR PRICE 

Cheetah 125 Joystick £8.95 £7.95 
Pro 5000 Joystick £18.95 £16.50 
Comdrum Tape or Disc £29.95 £26.95 
Sound Sampler-Commodore £49.95 £44.95 
Data Recorders tor all 
Commodores £39.95 £33.95 

Posi and Packing FREE. ALL Compoleis ADD £6 (or value UNDER C250 
All payments clmque oc P.O. to MICRO MAIL. 

SHOWROOM NOW OPEN 
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CLUBS 

• w mcc only a minority of 
• our readers live in 

London , it is only fair 
this month to move out 

o f the capital to a c lub 
elsewhere, ( j o in t : to extremes 
as usual, Scotland was chosen 
as the ideal locat ion. 

F ind ing a computer club 
north o f the border proved to 
be almost us d i f f icu l t as sighting 
the mythical aquatic inhabitant 
of Loch Ness. Even the 
Association of Computer 
Clubs, wh ich has been 
extremely helpful to this 
co lumn in the past, was unable 
to provide much in format ion 
about the k i l ted computer 
f raterni ty . I n fact, the lirst t ime 
we telephoned it had its 
bul let in board modem 
attached to the telephone line 
and we could not obta in much 
in fo rmat ion f rom a cont inuous 
beep. 

When eventual ly we made 
contact, it was suggested that 
we refer to the best source o f 
up-to-date in fo rmat ion . 
Prestel. Tak ing heed of the 
advice, we retr ieved an 
excellent list o f seven Scottish 
clubs, each w i th a telephone 
number and contact name. 

Closed club 
The first man we contacted 

f rom this- newly-discovered 
founta in of Scots club 
in format ion admi t ted that lie 
had not attended his computer 
c lub in Car luke for more than 
a year, much less had anyth ing 
to do w i th running i t . He said 
the club had ceased to exist, 
together wi th several o ther 
such groupings in the area. 

Undeter red , however, we 
went to the top. Derek Young 
of the Scottish Ama teu r 
Computer Society, extension 
2586. "Sor ry , love" , said the 
secretary at the end o f the l ine, 
"he left this j o b almost IX 
months ago and no-one knows 

where he wen t " . Perhaps the 
same way as the Car luke clan? 

Three other people were 
either no longer l iv ing at that 
address, away o n hol iday, or 
d id not reply. F inal ly , we 
managed to contact J im Cook 
o f the Kingsway Amateu r 
Computer C lub at Kingsway 
Technical Col lege, recently re 
christened Dundee College o f 
Fur ther F.ducalion. and 

Computer Clans -
Over the Border 

There is a legend that Scottish computer clubs are as rare 
as Scotch mist. Jason Ball investigates. 

persuaded h im to talk to us 
between tutor ials w i th his 
examinat ion students. 

It transpires that amid l l ie 
g loom and doom af fect ing 
some Scottish computer clubs. 
Cook 's Kingsway c lub is a 
comparat ively thr iv ing 
organisat ion. I Ic says the c lub 
has a membership of more than 
50. offers a wide appeal to 
students at the college, and has 

its own meet ing room. |X>wer 
and l ight ing donated by the 
collcge. 

Subsidised Spectrums 
The membership fee of on ly 

£1 reflects a keen desire lo sec 
a wide range o f people attend-
ing the club meetings every 
Thursday evening. Members 
take their own machines, many 
of them Spectrums, bought at 
an advantageous price f rom the 
nearby T imex factory in 
Dundee where the machines 
were made and manv of the 

younger members also take 
games. Despite the local fame 
of the Spectrum and its 
importance to the local 
economy, there is also a 
spr ink l ing of Or i c . Dragon, 
B B C . Commodore 6-4 and 
A t a r i ownership among the 
Kingsway f raterni ty . 

Pet doorsteps 
l n l i k e some other clubs, 

however , the Kingsway group 
does nol restrict itself to 
weekly meets and swapping ot 
games software. It also 
conducts demonstrat ions o f 
new software and hardware 
and has recently organised 
several club outings. "They 
have gone down rather we l l " , 
says c lub president Cook . 

A l t h o u g h the group is based 
on the college, it tries not to 
use ihe college computers, 
preferr ing instead to develop 
expertise fur ther on ihe i r own 
machines. The odd college-

owned Commodore Pet. 
largely a doorstop al 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 recrui t ing 
female members. Cook adds 
that older members tend to be 
more fair-weather attendees 
than the younger set. 

He is. however, opt imist ic 
about the future. Despite a 
high turnover few members 
stay fo r more than a year - and 
f luctuat ing attendance, he says 
that w i th a low membership 
fee. ful l co-operat ion of the 
college in prov id ing the 
facilit ies for meetings, and the 
wider range of c lub activit ies, 
ihe Kingsway Amateur 
Computer C lub is not l ikely to 
become another o f Scotland's 
misty legends. 

Stars before 
the eyes 
I wou ld l ike l o give \ on details 
o f my new viewdata/bul let in 
board called Prometheus. The 
system has been pr imar i ly set 
up w i th astronomy as its 
central theme, al though many 
of the systems' features prove 
to be of genuine use tosct ious 

amateurs. I in tend the system 
to be of real interest and 
educational value, part icularly 
to the young The database has 
been constructed w i th sections 
that appeal more readily to 
jun ior stargazers and more are 
planned. 

Prometheus is cu r r cn th 

open f rom 8pm to midnight 
every night and w i l l soon be in 
operat ion for twenty- four 
hours each day. 
It. J. (1. Spencer 

Swop Prometheus. 

Ot-.m 7177 

Atari force 
in 
I am fo rming an A t a r i user 
group in Fife. I hope that this 
w i l l encompass both the eight-
bit machines and the ST. 

There is v i r tua l ly no 
software back-up in mv area 
for the A ta r i user, even the 
major stores w h o retai l the 
S0<IXL do not support the 
machines. I f there are anv 

A ta r i users in or around the 
area who are interested in 
j o in ing such a group, give me 
a call on (0592) 714S87. 
/.. Singer, life. 

Glenrothes 
Computer Club 
Based in the new town to 
Glenrothes in Fi fe. T w o 
software l ibraries are open to 
members. A l t hough ihcy hold 
on ly programs for ( ' ommodo rc 
and Ams t rad machines, all 
types o f computer are 
welcome. For details o l 
meeting t imes and venues, call 
the chairman, A lan Donaldson, 
on 0592 75X746 after 6.30 p. in. 
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DAAT eunmTTD 
THEULTIMATEPOOLSPREDICTTONPROGRAM " ^ 

V ;t. 

M 

MASSIVi: DATABASE Poolswinrer 11 a wphisucited Pools 
pi ed i t ion j-J A cwnci complete with the largest database 
jvii l iblo 22000 matches over 10 y u i s The database update* 
automatically u ( « u i u come m. 
PREDICTS Sot just SCO REDRAWS, but AW AYS. HOMES 
and NO SCORES 
SUCCESSFUL SEIXC g^ra^ee lhat Poolswuvnet performs 
cicruftcintly bettor than chance 
ADAPTABLE Probibitaes aro siver on fixruje 
choose at many selections as you need tor you: bet. The 
precise prediction formula can be sot by the user - you can 
develop and test your own uxiHgue method 
SIMPLE DATA ENTRY All team names arem 'heprogram Simplytypetr.thereference 
numbers treat the screen. Oi use FTXCEN10 produco fixture Its auiomatieaU-y (soe below) 
DISC MICRODRIVE COMPATIBLE Tapee supplied with conversion instructions 
PR1NTE? SUPPORT Full hard copy printout of data if you have a pnitier 

AVAILABLE FOR S poet rum {«*). Commodore 64. VIC 30 ( • 16K). AMSTRAD 
BBC B Atari <46K). ZXB1 (16KJ. Dragon, Apple II. ELECTRON 

PRICE £15.00 (all Incltulvo) 

r 
SOX+ll WllhdMMMtd 

book Uf 

Leading 
computers 
in Belgium 

ATARI 
<->»• A l l * • n n >A AT LAST No ttlOre SlTUggLnO for hOUTS lO 001 tl» VTYnPrJ Qh/h fixture to uso the computet FTXCEN has been 
I l A U J j l l O v / U programmed with all English and Scottish 
(unmet (or 196&'6 Simply type in the date, and the full fixture to is 
gonoritod in seconds. Fully compatible with Poolswumer. 
POOLS WINNER with nXCEN £16.50 (all Incloalve) 

COURSE WINNER n NOT JUST A TIPSTER 
PROGRAM, Coursewnner 

THE PUNTERS COMPUTER PROGRAM ^ ^ ^ i l S S S L 
You can develop and tun youi own unmue winning system by adjujiting the 
analysu formula, or use the program in Simple mode. Coursewinner V3 u*os 
j*i!isi;ral analysis of map: factors including past form, spood ratings, course 
musics prue rrohoy. weight going, trainer and jockey form etc. etc. h 
output* most likely winners, good lor>g odds boss, forecasts, incuts etc The 
darabasc includes vital course statistics for all British couiscs You can updaie 
the databaw - never goes out of date 
*VJWĴ rOltSp«inimltliriC=mvKfc.-.M l>C(»l AMSTMO Aun<Ut:.,H.p|da!: 
PRICE £ 15.00 (all Inclusive) LactwSes rial AND HaOeeal But nnteae. 

Send Cheques POs tor return of post service to 

phone 24 hrs 'J >|'t \V \H! phono 24 hrs 

37 COUNCILLOR LANE, CHEADLE. CHESHIRE. S 061-428 742S 
Jtes ,'uL .Ul .V w»lWj#rJ 

commodore 

i n d a i i — 
S c h n e i d e r 

AMSIRAD 

Witlem Ogierplein 2 
B 2000 Antwerp 

Tel. 03 /233 59 06 

Rue Gretrystraat 31 
B 1000 Brussels 
Tel. 02 /2166026 

THE V0LEX TELETEXT-TELESOFTWARE ADAPTOR 
FOR USE WITH SPECTRUM, PBC & AMSTRAD MODELS 
FREE COMPUTER PROGRAMS INSTANT SPOHTS RESULTS CONSTANT TV. UPDATE 
A WOHU) OF INFORMATION AT YOUR FINGERS 

TELETEXT 
Extra information availaWe day or night whilst television transmitters are on air and 
without any charge can now be enjoyed without the need of having a special 
Teletext TV. set All you need is to plug in your VOLEX ADAPTOR to receive 4-Tet 
from Channel 4. CCEFAX or ORACLE services. 
TEIESOFTWARE 
Telesottware is the name for computer programs which are broadcast on Teletext. 
Thus ttiey may f)e loaded OFF AIR into the appropriate micro computer instead of 
being loaded from say TAPE or DISC. Both Channel 4 and BBC are broadcasting 
Telesoftware, however there are the following limitations:-
(a). Spectrum Adaptor: All Teletext Channels but Channel 4 Telesoftware only. 
<b). BBC Adaptor:- All Teletext Channels but BBC Telesoftware only, 
(c). Amstrad Adaptor:- All Teletext Channels, Channel 4 Teiesoftware programs 
and BBC Telesoftwarc data files including the Education Newsletter. 
•Channel A is currently expanding its Telesoftware programs particularly 
CP/M based material. 
Because oi the special nature of Teletext these programs are frequently 
updated-So you will not see the same thing each time you run the program. 
STORING PAGES 
With the Volex Adaptor it is possible to send received pages to your printer or to 
disc or cassette for storage and later recovery 
EASY TO SET UP AND USE 
A simple procedure tunes the Volex Adaptor to your local teletext channels. 
Ail loading of Telesoftware is via an index page which the Adaptor will 
automatically lind and display lor you. Absolutely no nwdilication is necessary 
to TV. or Computer. 
*Uscr friendly-built in disc/tape and printer routines. 
•Comprehensive Usei Guide included. 
•2nd Processor Compatible. (BBC Version). 
•Incorporates Custom gate array and Crystal controlled Data Slicer 
•Free Power Supply included. 

r 
Simply wnlc oul your cxdof ;intl pen.' to 
VCXIXLLECJHtJTiiCS.SIOWE1L ItCIITHCAL PAHK. 
fcCCUrSrjfWROAD.SA1 FORI),MS JOCH IIL 06! 736S8??. 
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£99 99(Sf£Crmfl*t 16-48K 

£114 99[BBCt Mode! 8 
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ELECTRONICS 
a omSKM or voir j cnocr P u 
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PROGRAM LISTINGS 
IB 

5 L » = S 2 8 : N $ = " " 
1 0 P R I N T " C C L R > { R E D } " : P O K E 5 3 2 8 0 , 7 : P 0 K E 5 3 2 8 1 , 
7 
2 0 F 0 R I = 1 T 0 8 
3 0 P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } { D O W N } { D O W 
N> { D O W N } { D O W N } { D O W N } { D O W N } t D O W N } { D O W N } { R I G H 
T > { R I G H T } { R I G H T } { R I G H T } { R I G H T } { R I G H T } B R I G H T 
} { R I G H T } { R I G H T } { R I G H T } { R I G H T } { R I G H T } S T O P T H 
E T A P E " : F O R N = 1 T O 2 0 0 : N E X T N 
5 0 P R I N T " { H O M E } { D O W N } { D O W N } { D O W N } { D O W N } { D O W 
N> { D O W N } { D O W N } { D O W N } { D O W N } { D O W N } { D O W N } { R I G H 
T> { R I G H T } { R I G H T } B R I G H T } { R I G H T } B R I G H T J { R I G H T 
} { R I G H T } { R I G H T } { R I G H T } { R I G H T } { R I G H T } 

" s F Q R N = l T O 2 0 0 : N E X T N 
6 0 N E X T I 
7 0 P R I N T " { C L R } " 
8 0 P R I N T " { D O W N } { D O W N } " ; T A B ( 1 0 ) ; " H E A D E R R E A D 
E R " 
9 0 P R I N T " { D O W N } T A B ( 1 5 ) " { B L K } B Y " 
1 0 0 P R I N T " { D O W N } " ; T A B ( 8 ) ; " { B L U } S T E P H E N E L M E 
R 1 9 8 5 " 
1 1 0 P R I N T " { D O W N } { D O W N } { D O W N } { P U R } I N S E R T T A P 
E T O B E R E A D A N D F O R 1 = 1 T O 3 0 0 : N E X T I s O P E N 1 
1 2 0 D - P E E K ( L ) : S A = P E E K ( L + l ) + 2 5 6 * P E E K ( L + 2 ) : E A 
- P E E K ( L + 3 ) + 2 5 6 * P E E K ( L + 4 ) 
1 3 0 F O R I = L + 5 T O L + 2 0 : N $ = N $ + C H R * ( P E E K ( I > ) : N E X T 
I 

1 4 0 C L O S E 1 
1 4 5 I F N * = " " T H E N N * = " N O N A M E F O U N D " 
1 5 0 I F D = 1 A N D S A « * 2 0 4 9 T H E N A $ = i " B A S I C " s P O K E 5 3 2 8 0 
, 1 2 : P 0 K E 5 3 2 8 1 , 1 2 : G O T O 2 0 0 
1 6 0 P O K E 5 3 2 8 0 , 1 : P 0 K E 5 3 2 8 1 , 1 
1 7 0 A $ = " M A C H I N E C O D E " 
2 0 0 P R I N T " { C L R } T Y P E O F P R O G R A M : " ; A S 
2 1 0 P R I N T " { D O W N } { D O W N } { R E D } F I L E N A M E : { B L K } 
" ; N $ 

2 1 5 G O S U B 4 0 0 
P R I N T " { D O W N } { D O W N } { R E D } S T A R T A D D R E S S : C B 

" ; S A ; " { R E D } H E X { B L K } " ; Q * 
S A = E A : G O S U B 4 0 0 
P R I N T " { D O W N } { D O W N } { R E D } E N D A D D R E S S : { B 
" ; E A ; " { R E D } H E X { B L K } " } Q * 
P R I N T " { D O W N } { D O W N } { D O W N } { D O W N } { D O W N } { D O 

W N } { D O W N } { D O W N } { D O W N } { D O W N } P R E S S A N Y K 
E Y T O C O N T I N U E . " 
2 6 0 G E T A * : I F A * = " " T H E N 2 6 0 

P O K E 5 3 2 8 0 , 7 i P 0 K E 5 3 2 8 1 , 7 : P R I N T " { R E D } " : N $ 
G O T O 7 0 

» - Q = S A j F 0 R I = 1 T D 4 
Q = Q / 1 6 : Q Q ( I ) - I N T ( ( Q - I N T ( Q > ) * 1 6 ) 
N E X T * F 0 R I « = 4 T 0 1 S T E P - 1 
I F Q Q ( I ) > 9 T H E N Q $ = Q $ + C H R $ < Q Q ( I ) + 5 5 ) s G 0 T Q 4 

220 
L K } 
2 3 0 
2 4 0 
L K } 
2 5 0 

2 7 0 

4 0 0 
4 5 5 
4 6 0 
4 7 0 
8 0 
4 7 5 Q $ = Q $ + R I G H T $ C S T R $ ( Q Q ( I ) ) , L E N ( S T R $ ( Q Q < I ) 
) ) - l ) 
4 8 0 N E X T : R E T U R N 

+ Commodore 64 • Stephen Elmer 

This Short utility program 
reads the headers of 
s low- loading cassette tapes. 
It can be very useful if you 
cannot remember the name of 
the type of program which you 
have saved on to a tape. 
Header Reader displays the 
name of the program, its type, 
and gives the addresses in 
decimal and hexidecimal. 

Whoops! 
The program Egg Head. 
printed in the last issue of 
Your Computer, contained a 
few errors. The fol lowing lines 
need to be changed to al low 
tho program to work properly: 
20 V-53248 

POKEV+21.31 
FORN 12288T012350: 
READQ:POKEN. Q:NEXT 
FORM- 12352T012414: 
READW:POKEM, W. 
NEXT 
FORZ- 124 WT012478: 
READE:POKEZ.E:NEXT 
FORX— 12480T012542: 
READR-.POKEX. R:NEXT 

Also, the lines beneath 120. 
140 and 160 should be 
re-numbered 130, 150 and 
170 respectively. 

30 
60 

70 

80 

90 

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

Letters can be hand-
written but if you want to 
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. 

W e regret that 
we are unbale to return any 
submissions sent without 
stamped addressed 
envelopes. 

66 YOUR COMPUTER. JULY 1986 



MICRO MARKET 

YVDSoftware 
FOR T I I E S INCLA IR QL: 

JOSS £15 on mdv or S W m>. £17 on J'/t" Hp 
Forget syntax errors ant) mistyped names In file com-
mands1 Jusl move a cursor and press SPACE. Cursor 
keys or joystick allow access to up to 8 microdrives 
and all the discs your interface will handle, with up to 
150 files on each. Scroll £ print directories. COPY, 
DELETE or PRINT any file, select TV or Monitor mode 
before LOADing/RUNning a program. Use keyboard only 
to set date or label a medium. Easy to use with Psion 
or other software. No silly icons to leam JOSS will 
tell you what it's dang! Mass copying/printing utilities 
and programmer's toolkit. Specify disc size, tracks and 
interface (CST, Cumana, PCML. MicroPeripherals) or 
microdrive only 
RcfOL7 £11 on 2 mdvsor I J'/;" flp, £9 on 5W" lip 
For use with ARCHIVE 2, contains 1300 useful QL 
references and a searcli/piint program. Find programs, 
articles and reviews buried in the magazines on your 
shell! Cheap updates of earlier editions. 
Mdv Extension Cable £5.50 
Add ZX Microdrives to your QL 
Joystick Adaptor £4.99 

FOR THE OL, S P E C T R U M ( ALL ) , 
B B C & ELECTRON: 

WD Morse T utor £4 cuss, £(. nidv o r S W . £« i W 
Teach yourself to read Morse Code. From absolute 
beginning to 18 words/minute. Feedback on screen or 
pnnter. Random letters, numbers or mixed. 100 random 
sentences, many helpful features include phonetic 
speech via Currah Micro-Speech (Spectrum) Discs un-
suitable for BBC B+ 
FORTHKS INC I .A IR SPECTRt Ml4X,'128Kl: 
Wor Winder 2 £S on cassette 
16,000 word vocabulary, 3 to 10 letters long. 
WorDfinder 3 

£111 on mdv or 5'V* disc, £12 on J'/i" 

19,000 word vocabulary. 3 to 12 letters long. Solves 
anagrams and missing-letter words. Very fast machine 
code. Update WorDfinder 1 for £2. 
spccirum Disc V ersions arc Opus. TR (Beta) and 
SPOt 
W i - export hardware and third-party software. Ask 

tor lists. 
Payment: In advance, in STRUNG on British bank 
branches. International Giro. Postal Order or ACCESS/ 
MasterCard. Add £i outside Europe for AIRMAIL. 

WDSoftwarc (YCJ. Hilltop. St Mary. 
Jersey, C.I. Tel: 0534 81392 

SAVE £££ SAVE £££ SAVE £££ SAVE £££ 

( ( » NEW RIBBONS FOR OLD 
Why pay £££s for a new 

fabric ribbon cassette when 
we can re-ink your old one at 
A THIRD OF THE PRICE? 

Post cassette, stating printer 
make and model and 

enclosing one third of the 
price of a new one (minimum 

£1), to: 

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

Eyemouth, Berwickshire, 
TD14 5AP 

SAVE £££ SAVE £C£ SAVE £££ SAVE £££ 

t i 

is 
0 Comnwdore 64 0 Grant Robson 

Th is p r o g r a m is of great u s e 
to al l b u d d i n g a d v e n t u r e 
p r o g r a m m e r s w h o use e i ther 
Bas ic o r m a c h i n e c o d e . It 
a l l o w s y o u t o en ter l oca t i on 
d e s c r i p t i o n s w h i c h are t h e n 
s t o r e d a w a y f r o m t h e B a s i c 
p r o g r a m space , a l l ow ing y o u 
to c r e a t e b igge r a n d be t te r 
adven tu res . 

W h e n t y p i n g - i n 

desc r i p t i ons , t he c o m p u t e r 
c r e a t e s s p a c e s au toma t i ca l l y 
a f te r c o m m a s , s e m i - c o l o n s 
a n d c o l o n s a n d a l so prod i?ces 
cap i ta l le t ters a f ter ful l s t o p s . 
To s tar t a w o r d w i t h a cap i ta l 
let ter, use 'PS ' . L o c a t i o n s a re 
s a v e d by p ress ing *F7' a n d 
c a n b e r e - l o a d e d us ing ' F5 ' . 
'F8* a l l o w s y o u to see any 
l oca t i on by en te r i ng i ts 

n u m b e r . 
W h e n y o u have all t he 

l o c a t i o n s y o u des i re , s i m p l y 
b reak ou t of t h e p r o g r a m a n d 
t y p e ' N E W ' . Then , t o see a 
l oca t i on , t y p e : 
POKE 254, [ LOCAVON J 
SYS ( 49243) 
U p t o 2 0 0 l o c a t i o n s c a n be 
en te red . 

ioo 
I LO 
120 

140 
ISO 
160 
I/O 
too 
i yy 
200 
£10 
22© 
2*j0 
.MO 
230 
2t.O 
270 
2CO 
£90 
300 
302 
jo;. 
^10 
320 

jf'JU 
340 
J30 
360 
370 

400 
410 
420 
4 iu 
440 
450 
460 
470 
4&0 
4SO 
4*3 
497 
TOO 
310 
52® 
330 
540 
550 
560 
370 
3S0 

W 5 

610 
r.20 
C> 0 
&40 
630 
Ct. u 
.',70 

€74 
>"tC< 
730 
74 O 
730 
760 
pro 

i t - I r *4;>701 f-31601 
>*hl vlK.'r t-.-tl " ; 30240 I 

i t :i"thon300 

s o s u b 3 6 0 9 o t o 3 2 0 

rQiu *J-.l»r»tur* ***. 
r*t» • + + 11*. i 1 i t v +• + 
roi.i ••• t>V -Jr /hK r ob j oh + + • 
CCfii + + + 
t " 4 5 » 1 5 2 I 0 i t P«eK<4 ' i ' 132>» - 1 1 Isoii I SO 

i f lll-i«nlOO 
i c * t . ) - i • i flotoiw 
l t l : j a i ' o S f . h w n f i i r « ' . " * r t o i m O M ' <J-.w.K t i n ' o u s t s 1 u w . " • i»r w t * 7 3 « - « w " " • «rvd 
•31 m > * • 2 3 3 • P i * 8 0 , 0 P oks -31 6 0 0 O 
i l -"iO' - " " j l ' . 2 3 L " " .1 232 ' " " a- . K 2 3 3 - ' ' 

>Ps-.Kfl332©0,e. Pr iritCtvr*' 14/ -n- • <* 1 
pi i lit; "SJ-ChT i t ion n u n b t f " . x ' P r i n t " SWin^rV f>> i 
Pi 1 1 " | - l ~ u „ n :•• i <>r u o r d i l e t t " :3J3S«9-r 
Pr i r . t "TJ.-oo >r<- " ; 3 O i o b 4 3 0 ' b t » b l t " 

i f t . "loi-v.tji >tri<-(>£?0 
i tr .udlvbJ ' I k»<bt . t - l > bt-wi.U s b i . t + t> • 
» ->» +1 Ooto260 
PO»;*t . O t - t * • t POKc. 5-1 p r l n l " i l H . ' o u " , i V 5 4 > 2 4 3 Pi i i . h ' I I . " - - 1 • 9 0 t 0 2 2 d 
P w i - » 7 S 0 / 0 Pol-'f t75J2, 1 • P O P . o r . O Poi -*m-»1 O Pol- o > - + 2 , O 
POKCt , 0 ' POK-t • 1 • O PoKvl-' t-2.0 
i u h i j t i l . O p o k * 2 5 2 1".*2 p - ; . k v 7 3 1 . 0 • • <;u0 > P oKwTCO. 2 3 1 t v . <S34'j C 

i f i 1 1 t h f i , a < i t » i t 4 1 ' 3o:ub340 
POK*r . i f - n I •J.:.t»A,SO 
tor . -itolv-iv. i i • poKw»+r-l • - :c(m1>:U(•*^ 1 > > n t x t • > PoK*r 
r * 1 r e t u r n 
l-O 
i = i + l i f i : ^ittl-icn400 
i f > l » i t ' i Hh tm" * t u i n 
sic.tc»370 
i f * »• 233'/-- H . f »n i «2?5 ' r » t u r n 
> * i * • 234 >"»tthvr<i "234 • r * U r n 
i t >* »tt"c»iM-233 r*t(.trr. 
at jl\232>-i-r»r.oni»'232 r e t u r n 

r e t u r n 
i f i i v230 • - »I th..-i'i i «-2SO ' r «• t or n 
r v,.,j> n 
fivd 
t . j « " " 
0 « t » l i t 

i t j l " «l"tl-i«nlwOu 
i f * a c < > * > - l 5 U . * r i P r i r t t r e t u r n 
I f !i" tli^rtPr nil; r e t u r n 
l f • ;c>: * t •£0tl-i*r-.&20 
c=>0 it = " , "1;l-i«nb**b»+" • " JotoisfiO 

t L 
0 
VI 
"a 

Ol 

i f>»•" . " th^nb* 
i ( , •• - " t ^ n t . * »b r •" 
i < . »-•• «th*nt>*-b*«" 
i t .-tlwr>bt-t.*+' 
t t * * « " i " t h « r i b i -L.r+" 

" 'JotofiOO 
" SototiOO 
- :>ot,oOOO 
" aotoiOe 

" o r t t » " a ' t iw i i reo 

i t lci-1-.bl t i loi.- • r >.-2S3th«r»4&0 

C r i n t ) ! , 
•̂ c-t 

i f »^0(.l-»«fn4&0 
i i I i b t • - 2Uwi ioj^I 
t-i^ loft i- .bJ . 1 II" : -aotc^'u 
i t wrtf lhtf •:b*/2.> -J . i C f i - » r^.1,1 i •-j> 
n j i - " , " o r y J " o r i i = >I H "or , t 

p r i r l . i n f u t " U . K h l o c * M o n " . * i f a*>0or»>233th«iC7£ 
-vv4?;-4^'Pr-sr-.t Pr int"3i ' ,x i -i— JotO45>0 

- l o t t I ' b t . Ur i i t«* '-3 • P r i t l t . " I I I I " ; 9.->t.>490 
d>tr)L x .̂2 - O - 72 . l i ? • l'=>4 , I 3 3 , 232 . 16? . 
d t t k ^31 , le-0 . O . 177 , 231 - 240 , 5 230 . 231 

2 ^ 230 . 232 , , l i . 1*2 , 104 , . 23 "i 

d » t » 232 . 221- . 233 . 144 - 238. 104,2^O, 231,20©,2 
. 430 m s • UO • M . 177 . 231 • . 40 . 3 - 20u 

133 
20® 

208 
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PROGRAM LISTINGS 

700 <J*t* 249 , 132 , 72 . 36 . 32 , 240 , 233 , 104 . 133 . 233 
790 d*t* 132 . 24 , 101 . 233 , ? « l . 38 , 144 , 3 . 1 f>>> , 13 
800 ditfc 32 , 210 , 253 , 160 . 0 . 177 . 231 , 240 , 6 # 32 
010 d m 232 - 192 . 2O0 , 208 , 246 .169.32.32,210,235 
820 d*t* 96 . 162 , 0 . 169 , 201 . 133 , 139 , 169 , 144 . 133 
030 d* t* 130 . ICO . 0 . 177 , 138 , 240 . 6 . 230 , 150 . 200 
640 d*t* 2 , 230 . 139 , 203 - 244 . 232 , 220 . 234 , 144 . 243 
650 230 . 138 - 208 , 2 , 230 . 139 . 160 t 0 . 177 , 138 
860 d*t* 240 . 99 , 201 » 233 . 240 , 37 . 201 . 234 , 24 O , 33 
670 d>t i 201 . 233 . 240 , 29 , 201 . 252 , 240 , 00 - £01 - 251 
830 . j i t i 240 . 21 , 201 . 250 , 240 , 17 . 234 . 234 , 234 , 234 
£50 d . U 2314 . 32 . 0 . 192 . 230 - 150 . 208 . 2 . 230 , 139 
900 d i t i 76 . 126 . 192 , 72 , 169 - 137 , 32 . 210 . 235 , 104 
910 d»t* 201 . 233 . 240 , 13 , 201 . 234 , 240 , 35 . 201 , 251 
920 d i t * 240 - 15 . 201 . 230 . 240 , 19 . 76 . 164 , 192 - 169 
9i0 d i . t i 44 , 32 , 210 - 233 . 76 . 164 , 192 . 169 - 58 - 32 
940 210 , 235 # 76 , 164 , 192 . 169 . 39 . 32 . 210 . 235 
910 d*t» 76 , 164 , 192 - 169 , 46 - 32 . 210 . 235 . 76 . 24 7 
960 192 • 96 . 166 • 2 • 240 , 7 , 24 > 103 . 128 , 162 
970 d t t t 0 , 134 , 2 . 32 . 210 , 233 . 96 . 169 . I - 133 
980 d i t> 2 . 76 , 164 , 192.-1 
1000 P©K*760,0 PoK»781,1 PC*;«-7S2.1'»v»63466 
1001 f>oK«780,0 »y965493 
100? t-497©0'i»-0 
I 004 K-P*»K<t> • i f K-0th<?r,<»«fo+l > t»t.+ l OotoKMO 
1006 4 i<»)«it<i .)+£hrt<K> 
lOOO t-t+1 aotol004 
1010 ifP»k<t>-0orM>255th*n20OO 
1020 »«<«>-"-.SotolOOJ 
2000 r - t i i t»m 
2002 *-51000 
2004 K>»*«K<t>' ift..-OtrwrM»-in*l • «.-«.+1 <0oto3OOO 
2006 A-s*l 3oto20O4 
3000 If » >OOthi*r\2O0i5 
3002 4 " * ' S o t o 2 2 0 

ro idv . 

u 
• Spectrum 0 Alan Crowe 0 

M e n u rou t i nes c a n b e ra ther 
t e d i o u s t o o rgan i se , w i t h e a c h 
i t e m usua l ly requ i r i ng a PRINT 
s t a t e m e n t t o pu t it o n the 
sc reen . Th is sho r t p r o g r a m 
o v e r c o m e s th is p r o b l e m . It 

c a n b e p l a c e d a t t he s ta r t o f 
a B a s i c p r o g r a m a n d on ly 
l ines 8 0 to 9 7 n e e d t o b e 
s a v e d separa te l y a n d m e r g e d 
in to t h e p r o g r a m w h i c h is t o 
b e m e n u - d r i v e n . 

In t h e p r i n t ed vers ion , t he 
l ines f r o m 1100 o n w a r d s 

i l lus t ra te h o w the rou t i ne c a n 
b e u s e d . U p t o 10 i t e m s c a n 
be d i s p l a y e d o n a par t i cu la r 
m e n u ; m o r e i t e m s s h o u l d b e 
sp l i t in to s u b m e n u s . 
A l t e ra t i ons are ca r r i ed -ou t by 
a d d i n g or de le t i ng the t w o 
D A T A var iab les for e a c h i t em. 

1 REM (lain rianu Items 
E DATA "Ca r t r i dge Ca t a l o g " , £ 00 
3 DATA "Subtlenu X -, 10 
4 DATA -Subnenu £- . e o 
B DATA "Save " " run .3399 
9 DATA "CROWEPI 

10 REM Subtle nu 1 Items 
11 DATA "Rou t ine 1" .1100 
IE DATA "Rou t i ne 2" .1200 
13 DATA "Rou t ine 3" .1300 
19 DATA "CROWE",PI 
E0 REM SubManu E Items 
El DATA "SubMenu 1 " ,10 
EE DATA "LOAD ""Prog 1 " " " ,S100 
E3 DATA "LOAD ""Prog £ " " " . £ £ 0 0 
E9 DATA "CROUE",PI 
30 REM SubMHnu 3 Items 
33 DATA "CROWE",PI 
60 LET HS--MA1N MENU": LET LN-1 
81 REM PRINT OUT MENU 
85 RESTORE LN: LET NI-0: CLS 
83 PRINT AT E.1B-LEN H$/£ ; BRIGHT 1;HS; BRIGHT 0 
84 READ IS : READ I : IP t-PI THEN GO TO 69 
85 LET NI-NI+1 
86 PRINT AT NI+4,7 ; " " ; AT N I *4 ,6 ; IS : AT NI+4.26;CHRS (47+NI) 
87 GO TO 04 
89 IF L N O l THEN PRINT AT NI*5.6;"MAIN MENU 

INUER5E 0 
90 REM CHOOSE ITEM IN MENU 
91 PAUSE 0 : LET M-CODE INKEYS 
9£ IF LN<>1 AND M-13 THEN 60 TO 80 
93 IF M<48 OR M>47+NI THEN GO TO 91 
94 RESTORE LN 
95 FOR N-1 TO M-47: READ MS: READ LN; NEXT N 
96 IF LN<80 THEN GO TO 81 
97 GO TO LN 

£00 CAT 1: PRINT FLASH l j " H i t a key 
1100 CLS : PRINT "A Bas ic Rou t ine would s t a r t he re " ; 
MENU": PAUSE 0: GO TO 1 
1200 CLS : PRINT "A Baste Rou t i ne would s t a r t h e r e ' i ' - H i t a key t o get back t o 

INVERSE Is"ENTER' 

FLASH 0: PAUSE 0: GO TO 1 
"H i t a key t o got back t o 

For details of this new section 
for advertisers please call 
Ian Faux 

HUMAN INTERFACE ( L 
MICRO COMPUTER SUPPORT 

from 
COMPLETE RANGE 

SHAPWICK BLAISE ltd. 
FULLY ADJUSTABLE COMPUTER 

and PRINTER STANDS from UNDER C100 
LIGHTING AND COPYHOLDCRS 

DISC BOXES 
Unit 468, St. Michae ls Trading Estate. 

Br idpor t , Dorset DT6 3RR 
Telephone: Br idpor t (0308) 23946 

pPŝp S. P. ELECTRONICS 

A,T̂ r«6i;8CfCcn CM9.00 
AmtradK*C 

CPA Punier lut cable) 
fct Opeutog Sytfem BBC 
MCirwuwp 
ACOftNlf/OOff. 

Colo.' C399 00 
MS8.00 

tlJJOfl 
£96 00 

ft<- CM.00 
MS 95 
C7.W 

m 6o 
E7.0O 

t299.00 
E17.9S 
£12.90 
rss oo 
£33.00 
C39 00 
QVJOO 

G3 whg RTTY pkk.pm it WF: 
ra .VI-" atiY psofiftMi (I Pfiov vf nswn 
C"«Hl»oWto RUyottuCftUkJlm •undwr.; 
CANNON PotMaSw ljfcpsUQ 
JiDplidsftwjsfllwwng • rufoour 
Pi.rar; Ca$ic(CcfltW*ci| 
J p n l i ^ r ^ 
CxxOoctd 
iNORWi .T W»d Pks-.w 
Cj(T am COWOS lo w tiw 

Fllll ftfPAJS ̂rftvtcf AVAHABU 
LV.iv vkrfiiw nl i muie (ww. knit .v.tjs rfr 

SAl Id htl kit A/I MUttr Or! itaf 
tui pnee JO*/ ^ * dWts as amge atu 

48 Linby Road. Hucknalt. Notts. 
NG15 7TS 

Td: 0602 640377 • 
All prices include VAT C 

COMPUTER REPAIRS 
ALL MACHINES DESPATCHED 

WITHIN 72 HOURS OF RECEIPT 

For example: 
Spectrum Plus £17.00 
16-48 RAM Upgrade £25.00 
ZX81 £12.50 
Interlace 1 £18.00 
ZX Microdrive £16.50 
BBC B 'not 0 F.S.I £25.00 

(All prices include: parts. VAT, labour, return postage in-
sured, and lull warranty) 

For a fast and reliable service send machine. Uriel descrip-
tion ol fault and chequc or PO lor relevant amount to Ihe 

experts: 

CAPITAL COMPUTER SERVICES 
Dept P 

Unil K2. Cardiff Workshops 
Lewis Road, East Moors 

Cardiff CF1 SEG 
Tel: Cardiff (0222) 461801 

We .iljo seiv>» town. Of»jon. Corwrodoro. Lyra me One -rJcns. 
Please '.cwstKne tor a Quote. 
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YOUR PERSONAL 
CENTRONICS PRINTER 

9DRAFT MATRIX 
PRINT 

• NEAR LETTER 
QUALITY 

mSUBSCRIPT 
SUPERSCRIPT 
• GRAPHICS 

OPTIONAL TRACTOR 
• CONDENSE EMPHASIZE 

196 CHAR +46 EURO +16 MATHS 
m Suaon Rd Orrftptd 
Leicester 
112 8SR 

TEL (0533) 313531 

COMPUTER REPAIRS 
ALL MACHINES DESPATCHED 

WITHIN 72 HOURS OF RECEIPT 
For example 
Spectrum Plus £17.00 
16-48 RAM Upgrade £25.00 
ZX81 £12.50 
Interlace 1 £18.00 
2X Microdrive £16.50 
BBC B (not D.F.S.) £25.00 

(All prices include: parts. VAT, labour, return postage in-
sured, .mil full warranty) 

For a fast and reliable service send machine, brief descrip-
tion ol fault and cheque or PO for relevant amount to the 

experts: 

CAPITAL COMPUTER SERVICES 
Dept P 

Unit K2, Cardiff Workshops 
Lewis Hood. East Moors 

Cardiff CFl 5EG 
Tel: Cardiff (0222) 461801 

We Utt servwo Atom Dngm. Cormmjnre. lym and One v,Ufrr; 
Heaw tuectwie tor a quote 

SCRUNUASIIR J 1iT»hf (.' advanced f/jfAi [iinjurr • :tv." »ivr J.:ll 
acceii to tile code SOyO* can irijp! litem to your cwr wcul rwtt Ihp 
thMii mcvdsdly w :«eVw< wwdr.i 

SMI -PtwiUciwucto OfMxrjiw -.-•f̂ 'atiijcier Ctri' 
'JVfc cimactcr Mocks r.tuirjc'.ri ttoct". iipiifrsi and RiU 
DlsOa IpuCtOte; sctcftflg wirxltw dttwjn grid Cmucp annrjfie 
9fMfi£. Pamit a*nxr4 p*Wr. Pick Nm« ftwi jjcrmlfilp 
S W - Crr.ltw art A flrwir-: <. w i I-.imIM mp . n n 

piiygwiiauiSjweg rirelurtldMn&ciav Ihet dclitcd txtstev 
4 Id pollprr,. Mutti :WC KM. Cl JJtVtl Iptfle A (sCt'.'i rtllXfeiiJ 
Mta.m<m c<vy A smM areasot saeni KM ncwrcctconBMdk 
SM3 - t&i'jxcC QUVra ajmpsef ai«.T« IP tx̂ tfv 
cmfiir\tm (am ftir ten- iturtinrn lo (rtw.iucl pdum Mr. hp 
indUleO <r jiC Drooorr̂  let & 31 X'i tirt we mi; 
incredibly mrfin R Jitir-rurrX] dijwsig». n M? Cr<u>mjcio 
commarcs 

Sorctruffl |48K A Pfcn) Upe M 5(1 oxn S«CIAl OfttR 7lor f7 tf 3 
I f f 

DOCUMENTATION PACKAGES - .Vij - I r.< : 
cwmrieiutd ictro f l 9ipct jrugiirf 

CAR CURE - BSOT S0fTWA.HL \) he* Ovsgnra onywi 
C<wets 300 SjwpKxrr. A «)0 r.taj«:i 
Spectrin* + • JW AttendCHMt n « "AC<•-•'_: fll.9& 
Anolrjiil 4C4.«M,r>IIB dcc f n !• 

Hfcase sendSAT fcy urtwJUSw;ik\ AOSU MtoMnuelouSdetuiaoe 51MTRQM 
PROGRAMS TO HELP YOU 

4 ClAREVCf DRIVE, (AST CHWSTFA0 WEST SuSSE* RHI9 W 
Ttl:03423Sin 

72 YOUR COMPUTER. JULY (986 

Continued from page 71 

£NU": PAUSE O: 60 ID 1 
1300 CLS : PRINT "A Bas ic Rout ine uou id s t a r t h o r B " : ' " H i t a kog t o Hot back t o fl 
ENU": PAUSE 0: GO TO 1 
£100 CLS : PRINT "Rou t ine t o LOAD anothnr proacom s t a r t s h a r e " ' " H i t a kay t o qo 
t o MAIN MENU": PAUSE 0: GO TO 1 
2200 CLS : PRINT "Rou t ine t o LOAD another program s t a r t s here " "H i t a key t o (jo 
t o MAIN nENU": PAUSE 0 : GO TO 1 
9996 STOP 
9998 ERASE "II"; 1 : " r un " : SAUE * "II"; 1 ; " run " LINE 1: CAT 1: PRINT FLASH l ; " H i t a k 
eg" ; FLASH Or PAUSE 0: GO TO 1 

» 
4 Amstrad 0 Paul Park 

This short program allows the 
user to create graphics 
characters. A grid is displayed 

on the screen and you then 
have the option either to 
deposit a block or leave a 
space as you move round and 
build your character. When 

you have finished, the data 
items for the character are 
displayed. 

1 0 G 0 5 U B 6 3 0 
2 0 G O S U B 5 1 0 
3 0 D I M A ( 2 0 ) 
4 0 M O D E 0 
5 0 L O C A T E 1 . 1 : P R I N f G R A P H I C S D E S I G N E R B Y " : 
: P E N 3 : P R I N T " 

P A U L P A R K " 
6 0 P E N 1 
7 0 F O R T - 8 T O lb:FOR X - 6 T O 1 3 : L O C A T E X , T : P 
R I N T " . N E X T : N E X T 
8 0 L O C A T E 6 , 7 : P R I N T N I $ 
9 0 L O C A T E 7 , 7 : P E N 2 : P R I N T N 2 $ 
9 5 P E N 1 
1 0 0 L O C A T E 1 , 2 2 : P R I N T " [ X ] - E R A S E M I S T A K E " 
110 
1 2 0 
1 3 0 
1 4 0 
1 b 0 
5 5 
1 6 0 
1 7 0 
1 8 0 
1 9 0 
200 
210 
220 
2 3 0 
2 4 0 
2 5 0 
260 
2 7 0 
2 3 0 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 

P R I N T " [ C ] L E A V E S P A C E " 
P R I N T " [ S P A C E ] - L A Y B L O C K -
P E N 1 
S Y M B O L A F T E R 3.3 
S Y M B O L 4 2 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 

O N E R R O R G O T O 3 7 0 
G O S LIB 4 2 0 
F O R T - 8 T O 1 5 
F O R X - 6 T O 1 3 
L O C A T E X , T 
I F C O P Y C H R $ ( # 0 ) = " * " 
N E X T X 

T : P R I N T V 

T H E N 2 7 0 

L O C A T E 
A ( T ) - V 
W-0 
N E X T T 
I F X = 6 

1 5 

3 4 0 
3 5 0 
3 6 0 
3 7 0 
3 3 0 

I F 
I F 
I F 
I F 
I F 
I F 
I F 

X = 7 
X ~ 8 
X = 9 
X - 1 0 

T H E N 
T H E N 
T H E N 
T H E N 

T H E M 

V = V - t 1 2 8 
V = V - » 6 4 
V = V + 3 2 
V - V i 1 6 

V = V + 8 
V - V + 4 
V = V + 2 
v=v n 

X - l l T H E N 
X = 1 2 T H E N 
X = 1 3 T H E N 

G O T O 2 2 0 
L O C A T E 1 . 1 5 
R E M 
S Y M B O L 3 5 , A ( 8 ) , A ( 9 ) , A ( 1 0 ) , A ( l i ) , A ( 1 2 ) 

( 1 3 ) , A ( 1 4 ) , A ( 1 5 ) 
3 9 0 L O C A T E 1 , 1 7 : P E N 

, A 

2 : P R I N T " C H A R A C T E R C R E A L' 



PROGRAM LISTINGS 

E D : * * ; ; P E N 1 : P R I N T C H R $ ( 3 5 ) 
3 9 5 L O C A T E 1 , 2 5 : P R I N T " [ S J - R E S T A R T " 
4 0 0 R $ = I N K E Y $ : I F T H E N 4 0 0 
4 1 0 I F R $ " " S M T H E N S Y M B O L A F T E R 2 3 2 : R U N E L S 
E 4 0 0 

4 2 0 X 6 : Y " 8 
4 3 0 L O C A T E X , Y : P R I N T " * " 
4 4 0 R $ ~ I N K E Y - t . : I F R $ = " " T H E N 4 4 0 
4 5 0 I F R $ = " " T H E N L O C A T E X , Y : P R I N T " * " : X X i-
I : I F X - I 4 T H E N X = 6 : Y - Y + 1 
4 6 0 I F Y - 1 6 T H E N R E T U R N 

4 7 0 I F R $ = " C " T H E N X - X + 1 : I F X - 1 4 T H E N L O C A T 
E 1 3 , Y : P R I N T " . " : X " 6 : Y ~ Y »• 1 E L S E L O C A T E X 1 , Y 
: P R I N T " . " : G O T O 4 9 0 
4 3 0 I F R $ " " X " T H E N X = X - 1 : I F X - b T H E N X = 1 3 : Y 

- Y - 1 : L O C A T E 1 3 P R I N T " . " : L O C A T E 6 , Y + 1 : P R 
I N T " . " : L O C A T E X , Y : P R I N T " + " E L S E L O C A T E » 1 , 
Y : P R I N T " . " : L O C A T E X , Y : P R I N T " + " 
4 9 0 L O C A T E X , Y : P R I N T " + " 
5 0 0 G O T O 4 4 0 
5 1 0 S Y M B O L A F T E R 3 5 
5 2 0 S Y M B O L 3 6 , 1 8 3 , 1 4 9 , 1 4 9 , 1 8 3 , 1 6 5 , 1 6 5 , 1 8 3 , 0 
5 3 0 S Y M B O L 3 7 , 1 1 7 , 6 9 , 6 9 , 1 1 9 , 8 1 , 8 1 , 1 1 3 , 0 
5 4 0 S Y M B O L 3 8 , 1 1 9 , 1 7 , 1 7 , 1 1 9 , 2 0 , 2 0 , 1 1 9 , 0 
5 5 0 S Y M B O L 3 9 , 9 2 , 8 0 . 8 0 , 9 2 , 8 4 , 8 4 , 9 2 , 0 
5 6 0 S Y M B O L 4 0 , 5 6 , 4 0 , 4 0 , 5 6 , 4 0 , 4 0 , 5 6 , 0 
5 7 0 S Y M B O L 4 1 , 4 0 , 4 0 , 4 0 , 5 6 , 8 , 3 , 8 , 0 
5 8 0 S Y M B O L 4 2 , 5 6 , 8 , 8 , 5 6 , 3 2 , 3 2 , 5 6 , 0 
5 9 0 S Y M B O L 4 3 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 0 
6 0 0 N l $ - " $ & ( * * ' 
6 1 0 N 2 $ = " % ' ) + " 
6 2 0 R E T U R N 
6 3 0 M O D E 1 
6 4 0 P R I N T " G R A P H I C S D E S I G N E R " 
6 5 0 P R I N T 
6 6 0 P R I N T " T H 1 S P R O G R A M I S F O R T H E P R O G R A M M E 
R W H O D O E S N O T W A N T T O W A S T E M U C H T I M E W H E 
N P L A N N I N G C H A R A C T E R S S O T H I S P R O G R A M 

E N A B L E S Y O U T O D E S I G N A C H A R A C T E R . I F Y O U M A 
K E A M I S T A K E T H E N I T I S P O S S I B L E T O E R A S E 

T H A T M I S T A K E W I T H O U T R E - S T A R T I N G . " 
6 6 5 P R I N T " A F T E R Y O U H A V E F I N I S H E D Y O U R C H A R 
A C T E R T H E N H O L D D O W N [ C ) . " 
6 7 0 P R I N T 
6 8 0 P R I N T " T H E K E Y S Y O U U S E A R E " 
6 9 0 P R I N T 
7 0 0 P R I N T " L A Y D O W N A B L O C K [ S P A C E ] " 
7 1 0 P R I N T 
7 2 0 P R I N T " E R A S E P R E V I O U S B L O C K . . . . X " 
7 3 0 P R I N T 
7 4 0 P R I N T " L E A V E A S P A C E C " 
7 5 0 P R I N T 
7 6 0 P R 1 N T " A F T E R Y O U H A V E F I N I S H E D T H E C H A R A 
C T E R T H E D A T A W I L L B E P R I N T E D O U T . Y O U C A N 

T H E N P R E S S [ S ] T O D E S I G N A NEW C H A R A C T E R " 

7 7 0 P E N 3 
7 8 0 P R I N T " W H E N R E A D Y P R E S S A K E Y " 
7 9 0 R $ = I N K E Y $ : I F " T H E N 7 9 0 
8 0 0 R E T U R N 

I DUST COVERS I 
AMSTRAD PCW 8256 £11.95 

IOglil <)!«y 3 twee sut. murium ii/xl prinlur (mK'tl in gieen. 
natrro on Keyboard I 

AMSTRAD CPC 6128/464/664 £6.95 
MnlclimQ rxoolpd nylon, iteaied miri anti-it.itc mhOcnr 
Rod P>0"*1 (XI monitor com:' 
AMSTftAO CPC on kcyuoafo cover 
Please stain model. Colour of Mono. 

Tatung Einstein £7.50 
One (wee cover lot morWor and keyboard nprooded ftThi 
(fifty nylon. Piped m rod with r.imo on •nybcj'ti 

BBC MASTER £5.95 

IMitdcr Irom b<M)o piooled rr/<on. ptpcid t*i brown wf.h 
BBC MASTbH not tC-l planted kcyDoara 

Matching covers for Printers 
DMP2000 Amsitad. Brother MRS Ml009.Canon i w 
1060A tpson fx 80, flX 80 LX 80. Hmwvr.jim MT 80 
Stimw.l CP 80, CPA-BO. T.tx.-.n KP810. la'.LnQ 1P100. All 
C-S bO Rrottvr HR15. Juki 6100 al £5 50 L .«)>•! tango ol 
othercoyorsnboavaif-'iatodrroqucsi D6pt YC 

BBD COMPUTER DUST COVERS 
THE STANDISH CENTRE, CROSS STREET, 

STANDISH. WIG AN WN SRP 
Q J Telephone: 0257 422968 

COMPUTER 
REPAIRS 
BY THE 

SPECIALIST Walkers 
Walkers will repair yottr cotnpusui at .1 ivajulic j;:ict 

You «IKt a chequo no< <0 Exceed £4000 youi oompulcr will 
bo repaired and retuiiurd the iwrtur day 01 sond lo; a fioo 

ijmwIM. 
Mo-j icpiujs mil bo m Ihc ranflf £ lS.00'£+0.(© tubioct to 

machine 

For information Telephone - 021 €22 4475 

Cm uniply wild your c:onr|Hit<: t toy ct Her mill llw- cuu[wit below 
Thomas Walker & Son I.td, 37-41 RI5SFU. STREET 

BIRMINGHAM B5 7HR 

Access Cud 
PLEASE TICK 
[ Cheque Enclosed Free Ouoie 
Name 
Addicss 

Ac«ssN'o:[ ICJCil ' ' ' ' II 
Telephone No 

W D S o f t w a r e 
MiK Mil MS< IMN VI (H .... it).. <i"... .V 

foOK iitiM itrcn 1ft mtUiti.Jniirjri n tie tip -arid'.' Jcr.l » ;inv> and 
droit S W t i Cltuj -if. y cx.-.tt. Mm J i c e u » 4)1d « r n l o aid a'. !!«• i!mr, fXJt iVMftrcrr wu fia cfc *ltti up Is S5U Uts orr «UA vr.yl I< ' " hvi*n, COf illtfiv V PWt.t .11, *re W r.'cr Wwirta trlTf IrjA>. 
i soyaa Uu vmmsS cni) t> zt\ <uv v -.1* a l».| »r w •• to ur (Ml kRMTt HO Mil K4K5 » J06S> Ml »• rtu JrfHC « 9WJ1 Uti 
c j g r f l . i y o l r ^ m l l i n mdUHU Ji'rJat i t m t u t ' ixv ' i l x ^."r tia;«.; Jr<! i :e*4K iCSI. Cj-oni K«L. Vrcrofwmsi o rnrcrir/n a*t 
KrtVfI.7 til a, ; mj.. X I .1' - m>. (V np fw ux -Ti W3IVt: 1»0 CH.re'erem o-a 3«J»:ft t"-' z-sjvr fins fngamv ittnte irri r«w. r m»i.inK «i av> (toe '.ftf/T'i i.f Nttff vltiru 
via. c aU. itfi tSJii 
A l l r t W a n « J r ^ t 3 v : . i i ( X 
JaiMkli \<la|<~r CJ.** 

H>H I M h t ) t . c m H I A l r VI I h lU a. M i l r u n s 
W>l M e c * I Mur <J (Hi rrt.li f l . - . i n «' -

jocnalt U rtia: tt*l» CMt (IOO KUUl l> —jnrir'.J ID l« er_. I . -.r.m' 
le#3aOA i n Urtan « ptirtrf H indy i r f twi ninba.fi 9* i w i i I t ' , r i r t l rm 
i t r n t r c a nun i i - c l u * tnorve. . - ti ira Cnu l i l /cn j -Sfwct i 
.MtCt'j'-. two un-jjaUl' XI B • 

K I K l l l l . S l \ ( I . M K M i l I H I M UK t t K K l 
V l .a lH lndr r 2 nn rawctl i-IC 500 : I 10 rj'O 
\t.j|irl.1 110 I.J. lie .<T*vt, 113 an > 
ISCf r «r.at!.(a<y. J t I? l inn-, • m SqIhsj a - .VJm i r O mmin j ie f l l r 
worifc ifr , r4« .-.in™ ua> I la S." SfMtiaB INu Vie«fa>t. 0|u IP -llVOi 

11, e t p a n l iu-iaaw M t tVJ-pHT. -.u-aare K * Vr I " 

I ' u a i M i n n n o * M t % n a < K t a i t w W I h ' . HKIWDO-U uro 
OW W aOSSS-Ml-.-.-rCirtl M) £1 lUsDl ImM *» AKUAi. 

WDSottwaro (YC). Hilltop. St Mnry. 

Jersey, C.I. Tot: 0534 81392 
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Stay ahead of the crowd 
subscribe to Your Computer 

While the scenes at your local newsagent arc 
unlikely to be so frantic as those depicted in our 
cartoon, it is a fact that copies of the latest issue 
of Your Computer disappear fast from the shelves. 
If you cannot go to the 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 

so by subscribing you should receive the magazine 
even before it reaches newsagents. 

A subscription also makes ail ideal present for 
a friend or relative. If vou know someone who 
lakes 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 
orderfor£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) 
Oakfleld House, 
Perry mount Road, 
Hay wards Heath, 
RH16 3DH 

L 

Name 

Address 

Postcode 

" J 
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COMPETITION 
WIN A VIDEO DIGITISER 

PLUS 24 RUNNERS-UP PRIZES OF 
NEXUS 

PRESENTED IN CONJUNCTION WITH NEXUS 

Nexus, the game, makes novel use of digitised 

images which enable players to recognise the 

various characters featured in the game. Now Your 
Computer, in conjunction with Nexus, the 

company, is offering a video digitiser as first prize 

in this month's free-to-entcr competition. The 

video box will allow video images to be captured 

and manipulated by computer, perhaps as part of 

a game as in Nexus. 

In addition. 24 runners-up prizes of copies of 

the game - in Spectrum, Amstrad or Commodore 

64 format - are on offer. 

HOW TO ENTER 
Nexus is set inside the HQ of an evil drugs ring. 
The player takes the part of an investigative 
journalist. His objective is to survive long enough 
to gather the elements of a scoop story which 
will expose the drugs barons. 

During the mission our intrepid hero stumbles 
on the computer printout shown. It contains a 
jumble of letters which the journalist believes 
has useful clues which will aid him in his 
mission. Your mission, should you decide to 
accept it, is to locate and circle the words which 
make up a sentence relevant to the game. Good 
luck. 

COMPETITION RULES 
* Thethreefirst prizes n ml 25 runncrs-up prizes will beawarded m the people 

who vend un i lkorrrct entry with, in Ihe opinion of the judges. Ihr mint 

appropriate tie-break sentence before the closing date of the competition. 

* The names of the winners will IK- announrrd in the Au^u^t issue of Your 
Compnttr, 

* All entries must arrive at (he YourCompulrr offices bv Ihr last working day 

of June, 1986. 

f ilth prrson ni«> enter Die competition unly once. 

Knlrles to the competition cannot be acknowledged. 

No employees of Koriis Investments nor their agents or dose relatives nia> 

enter Ihr competition. 

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

No correspondence with regard to any aspect of the compel il ion »ill be ei itercd 

into. 

Focwt Investments assumes no responsibility or liability for any complaints 

arising from this competition. 

Do not forget to enclosc coupon, or a photocop> of it. 
when you send your entry, marker) Nexus Competition, 
to the Your Computer editorial offices at 
79-80 Petty Frame. I.ondon SW1H 9EI> 

This is where you will find your hidden words. You 
can move forward, backwards, horizontally, 
vertically or diagonally, as long as it is in a straight 
line and all the letters are in adjoining boxes. 

The hidden sentence is: "Transmit story from 
transmission room." 

J V A L S T 0 c T M E V A K 
1 F B E M L Q D A P W L H 1 
N Y R Y A C 0 T X B K E T R 
C Y Z 0 X E F R W B R J W Z 
1 0 D E M Y F A P D U A H V 
J Q Z J C K X N u H D G F II 
F R 0 M K V B S V R H S H G 
C X 0 K C U D M z S T 0 R Y 
N 0 T W F G L 1 M 0 N V H U 
R p E M T F B S J T 0 p G L 
F N S T R A N S M 1 T 1 R A 
B Q P K Q M F 1 M J R u M E 
X L Y 0 N C V 0 S N A T W R 
Q A 0 L K Z S N D T G s G J 

NEXUS COMPETITION 

Name 

Address 

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



Write your own 
adventures 

Listing I. 

10REM A d v e n t u r e S h e l l No 2 

2 5 1 D I M O B J S ( 5 ) , O B J ( 5 ) , O B J D E $ ( 5 > 

2&2FOR N-1 TO 5 

2 5 3 R E A D OBJ S f N ) . O B J ( N ) , O B J D E I ( N ) 

25UNEXT 

2 5 5 F 2 X - 5 : L X - 0 

2 8 5 F 2 K - F 2 X - 1 : I F F 2 X < 0 AND LX=0 THEN P R I N T " l t i s t o o d a r k t o 

s e e " : G O T O 3 0 0 

29 * tF l% = 0 

2 9 5 P R I N T " Y o u c a n s e e " : : FOR N-1 TO 5 : I F O B J ( N J « L O C THEN P R I N T 

O B J D E S t N >: " " : : F 1 X - 1 

296NEXT 

2 9 7 I F F 1 X - 0 P R I N T " n o t h i n « e l s e " 

33OGOTO 2 8 5 

3 7 0 A - 0 : A S - A S * " " 

3 7 5S b 1 N S T R ( A S . " " ) : O S " M I D ® ( A S . S + l . L E N ( A S ) - ( S » 1 ) ) : A S - L E F T S 

( A S . S - l ) 

(1351K A > 1 8 THEN GOSUB 1 0 0 0 : RETURN 

l l i lOGOSUB800 : RETURN 

570DATA O N . O F F 

7i iODATA BOTTLE, 1 . a m y s t e r i o u e g r e e n b o t t l e 

750DATA L A M P . 1 . a n o l d r u s t y l a m p 

760DATA D O G . 3 - A s m a l l e o r t i e 

770DATA M A P , 5 . a n a n c i e n t m a p 

7S0DATA T R E A S U R E . 6 . a m o u n t a i n o f v a l u a b l e t r e a s u r e s 

7 9 0 : 

800F.EM v e r b S o r t e r 

8 0 5 0 - 0 
8 1 0 F 0 R N-1 TO 5 
8 2 0 1 F O S w O B J $ ( N ) THEN O-N 

830NEXT 

8 & 0 I F O-O THEN P R I N T " S o r r y . I d o n ' t u n d e r s t a n d " : R E T U R N 

8 5 0 1 F A - 1 3 GOSUB 9 0 0 : R E T U R N : R E M T a k e 

8 6 0 I F A - 1 7 GOSUB 9 3 0 : R E T U R N : R E M D r o p 

8 7 0 P R I N T " Y o u c a n ' t d o t h a t y e t " : R E T U R N 

9 0 0 I F O B J ( 0 ) - L 0 C THEN O B J ( O ) - ( 0 ) : P R I N T " Y o u t a k e t h e 

" : 0 B J S ( 0 ) : R E T U R N 

9 1 0 P R I N T " I d o n ' t s e e a * ' : 0 B J S ( 0 ) : " h e r o . " : RETURN 

9 3 0 I F O B J ( 0 ) = 0 THEN O B J ( 0 ) = L O C : P R I N T " Y o u d r o p t h e 

" : O B J S ( O > :RETURN 

9 ^ 0 P R I N T " Y o u d o n ' t h a v e a " : O B J S ( 0 ) : R E T U R N 

1 O O O I F OBJ ( 2 ) < > 0 THEN P R I N T " Y o u c a n ' t d o t h a t " : RETURN 

1 0 1 0 I F A = 1 9 THEN P R I N T " T h e l a m p i s o n " : L X = l 

1 0 2 0 1 F A - 2 0 THEN P R I N T " T h e l a m p i s o f f " : L X « 0 

1030RETURN 

M k somewhat l imited pro-
M M gram accompanied the 

M r m first in the scries o f art i -
m ' cles out l in ing the basic 
principles and structure o f an 
adventure game. 

If you do not wish to type-in 
the program listings for this 
month they wi l l be available in 
the Download Section of 
N B B S Clyde on 041 XXO 7X63 
(300 baud). When you are log-
ging on. please include " Y C " 
in vour City i .e., " L O N D O N 
Y C " so that the SYSOP w i l l 
know who you arc. 

Wc wi l l add some useful 
verbs to the command analyser 
and add a few objects. 

Objects: The program has to 
know where each object starts, 
where it is at present, i f it is 
visible and i f it is carr icd. A lso 
a descript ion of each objcct is 
preferable. Compare " Y o u 
have a bo t t le " to " Y o u have a 
dark green bot t le, half- f i l led 
w i th a mysterious g lowing 
orange l i qu id . " ft is obvious 
which descript ion gives feeling 
and atmosphere, the things 
which make a good adventure 
game. 

Command analyser 
The other problem wc have 

to solve is that at the moment 
our command analyser under-
stands only one-word input . T o 
separate the input sentence we 
need first to f ind the space 
between the two words and 
then to separate the input 
str ing in to two pieces. Unfor tu -
nately di f ferent computers all 
use di f ferent methods for 
handl ing strings. 

L ight : No good adventure 
would be complete wi thout a 
rusty lamp or a candle. Dark-
ness helps the mood and is yet 
another problem w i th 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 
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PROGRAMMING 

The secret to 
creating your 
own adventures 
Is a shell 
program, David 
Williams 
explains. 

wil l cause a few problems for 
some computers. If your com-
puter does not understand this 
line - BBC and Amslrad read-
ers wil l have no diff iculty - call 
the Adventure Helpline. I f any 
reader could tell me how it was 
done on his machine, a tele-
phone call to me would be 
appreciated. 

As the programs become 
more complicated so. tot), wil l 
the problem of maintaining 
compatibil ity with a wide range 
of micros. I shall include pro-
gram notes from now so that if 
there are any difficulties, or 
you wish to add new features, 
changing them for your com-
puter wi l l be made a litt le more 
simple. 

Waving the flag 
You may have noticed the 

word "flag" and think lhat a flag 
is something which flies on the 
mast of a ship but these arc a 
litt le different. Your computer 

uses flags all the l ime. Is ihe 
printer on? What mode are we 
in? and so on. Those I 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: 
1.% wi l l be 0 if the lamp is 

off and 1 if the lamp is on. 
This is a flag in its simplest 

form. 
Fl"/.. is the same type, set to 

0 at the start, but becomes 1 if 
there is an object at your cur-
rent location. 

f '2% is a l iule more compli-
cated. It starts with a value of 
5 and at line 2X5 it is 
decremented by I each time. 

I inc 2<S5 could be translated 
to read IF it is dark (F2%<0) 
A N D the lamp is off ( L % - 0 ) 
T H E N P R I N T ' i t is t o o . . . " 

Professional look 
In the next article I wil l be 

showing how to develop a 
routine to print lest without 
splitting words, which wi l l have 
its uses in many other kinds ol 
programs you rnav choose to 
write, as well as giving your ad-
venture game a much more 
professional look. 

We wil l also add some more 
verbs and introduce a few 
problems for the player to cope 
with and give them a purpose 
for starting on iheir quest. 

For assistance. 

You are in a clearing in the middle of 
a large forest. 
You can see a mysterious green bottle and 
an old rustv lamp What now? 
' . 'TAKE L A M P 
You take the L A M P 
You are in a clearing in the middle of 
a large forest. 
You can sec a mysteries green bottle. 
What now? 
>UP 
You go U P 
You are on top of a small hil l south of 
a eastlc. 
You can sec nothing else. 
What now? 
. 'NORTH 
You go N O R T H 
You are standing at the imposing gates 
of a castle. 
You can see nothing else 
What now? 
•QUIT 

//oh- listing / h-ork\. 

Line 10 is a simple change 
Line 330 is a simple change 
Lines 251 to 254 set up the object arrays 
Lines 29-1 to 297 handle the print ing of visible objects 
I inc 375 splits the Input String into two pieces 
Lines 740 to 780. the object data statements 
Lines 800 to 870 check the V E R B / N O U N statements 
Lines 9<X> to M40 handle T A K E and DROP 
Line 255 adds a 'flag* for daylight and a "flag" for the lamp 
Line 2N5 checks the 'flags' to see if you can see 
Line 294 adds a 'flag' for objects 
l ines 1000 to 1030 handle ihe light/lamp 

ADVENTURE HELPLINE 
The Helpline is ar present 

running only on Sundays f rom 
2 p.m. to midnight on 041 770 
9599 Do not despair i f the 
number is always engaged. I 
am answering the problems as 
fast as I can and I wi l l extend 
the hours again as soon as cir-
cumstances permit. 

BORED OF THE RINGS 

The Graphics Adventure 
Creator from Incentive is now 
available for the BBC. 
Spectrum and Commodore 
and looks the most promising 
Adventure writer yet. 

These were the mosi-asked 
questions on the Helpline last 
month. 

CASTLEBLACKSIAR 

CLASSIC ADVENTURE 

CIRC I S 

ESCAPE FROM PULSAR7 

ENCHANTER 

EUREKA 

EYE OF BAIN 

FlIN HOUSE 

THE HELM 

HITCHHIKERS 

MORDEN'SQl EST 

QUEST 

ROBIN OFSIIF.RWOOD 

SPI HERMAN 

SUBSUNK 

TEMPLE OF VRAN 

WORM IN PARADISE 

The pepper can be found at the 
top of the mountain. 
To get the rope, sav I IOC i 
To raise the portcullis, turn the 
wheel in the equipment room. 
The sticks are dynamite. 
Dig in (lie field w ith the shovel. 
Examine t he couch careful I \ 
f-'or the sacrifice look for the 
OZM<)(> spell in the gallery. 
Stuck in flic cursher? Wait unti l 
the third move then L'SL PUMP 
L . L . U . W . J U M P . 
Drop the post before examining 
the altar. 
Music wil l help someone sleep. 
The key is to sieve the flour. 
The vending machine can be 
adjusted to give real tea. 
To f i nd the king of the jungle, 
examine the map. Keep the 
octopus in the dark. 
Underwater, take the pearl on 
the return journey if you are 
runtiingout of air. Create a 
smoke screen to win in combat. 
The N IC knight kneedsf ?) pink 
shnbben 
I lang around the bushes lo find 
an accomplice. 
You wi l l need a hand to defeat 
Electro. 
To yet the key. jump on ihc 
mattress. 
You can swine across the 
quicksand. 
Trv saying (>N in the home 
loeatiotis. 

I f you aro confused, call i U'tptiiu'. 
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COMPUTER BROKEN 
Have it repaired or.O working again m no time. All machmos repaired and 

guaianteed by our lolly skilled stall 
Sinclair repairs at tixed puces e.g. 
SPECTRUM/PLUS CI 7.00 
Other makes BBC/ELECTRON. COMMODORES. AMSTRADS arxt 

DRAGONS. 
All 3t very competitive prices. 

So send or bring your computer lor free no obligation estimate. 
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THE BEST SPECTRUM UTILITIES 

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES 
Yes UHM tjrrexn our SPfClRWU programs. now 
n*v <ital uWi'.pM tor AMSTRAD uwffi We also cle-
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• Smple op^aton Manages Be leennn r̂ .-now 
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tn rtc 

• Uiriy. 100% aectxitcly MOST -t6X plus pre 
ynTtt 

• tnouflw lOSf am Baud rat* ispend- nisjaro 
* Cbcky'Jerky leaders can be ceowCtd COM 

PlUtLVlo norm*. 
* Itrtfulles Heakicss (vxt. ttc, etc 

rue ON TAPE £6.99 (Of £7 99 an m/drtw 
cartridge) 

TAPE In DRIVE tranter lor SPECTRUM 
OWNERS 
transit Pack 2- AiopnatcaiM package of pnxji jure, 
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NOT ccnrtft programs!! Plus njttpK eosc program 
line Hue CAT. print* output) etc. etc 
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• • A M S T R A D * * 
TAPfSmO TWO (TS2) - ESSENTIAL FOR AU. 

AMilHAD OWNERS 

Convert yd* sip* loading sortaart trom 1000 10 a 

mm or 360C baud Slop ml study programs 
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line' 
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* Motor orvof tosert PAUSE Remows prOWCtWl 

* Handles HfM*RlESS Met ana PUtSHMacKY 
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* Handles AMSTRAD piojrams wan Spectrum sooU-

tn Speed (OhIud we detrctr* 

» VEHY S1MPI ( 10 USE FIH L MANUAL 

PRICE ONLY £6.99 - stale 4M. 664, or 6129 

DISC MANAGER ONE. - lor ANY AMSTRAD 

Essential !o hop you nurage your AMSllW) onve 

*ki ran - try fl and set Km a car M 

* Does a CAT *iicn am tt*n tw uud lo dn rrp««i 

rRASURES ireiy eivly. G i v o due type Menory 

Wised 

» 2 Oee editor; tdit or s'xdr sectois ot a asc 

* fteccwr FRASED Btt 

* Srnple and last wMste <fee or sector BACKUP 

cspier 
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* Urttacund V* rsny amplien.'drw tramTer 

* M«riu driven FULL manual 
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future* 
• Dw*t W.V. 11- MAJORITY or wAwv' urnaranv 

• CUHK Hon ja aa>c i'saw > - f- vw'--
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TrwiL St»H». ST) JBM. lOnmi : EiXDp. add £1 P4P PER ITEM. «h«> Cf). 
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LONDON 
COMPUTER REPAIR 

CENTRE 
* Specirum. Commodore. BBC 

Atari. Amstrad etc 
* t ow cost repairs Irom C12.00 
* Collection 4 delivery optional 

• Used Micro's bought, sold, 
exchanged 

Call NIGEL: 01863 7166 

MICRO SUPPORT 
Unit 3 ,15 Spr ingf ie ld Road, 
Harrow, Middx, HA4 1QF, 
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A S T R O L O G Y 
for b e g i n n e r s 
on ly £ 1 1 . 5 0 

A Startor Pack composing a simple 
program to calculate a horoscope, 
an introductory booklet & 2 self-
teaching programs (how to 
interpret the horoscope I. 

No previous 
knowledge required 

Spectrum. BBClEkctroa, Otic. Dragon, 
TafldflGtAM. Commodore 6< PtT, Aim. 
StUfp. Arr-,tr«J Schnente. Colour Geme. 

MSX IBM. Aptot. etc 

many more rograms lor 
experienced astrologers 

also o t h c micros 

Cash with omcr (add SOp 
outside UK) or large sae for tree 

catalogue to: -

ASTROlCALC (Dipt TC) 
87 Peiscrotl Roid. 

Haial Hempiuarf. Hart* HP3 BER 
Tefc 0442 SI SOB $37 

A T A R I 

SOFTWARE 
RRP Our Pric« 

£7.95 £6.95 
C9.9S £8.50 

£12.95 £10.95 
£14.95 £12.75 

Any Atari title. Cassctlo Of Disk 

Payment by Chcquc/PO/Acccss 
Send lo. 

SUNARO SOFTWARE (YC) 
PO Box 78, Macclesfield, 

Cheshire SK10 3PE 
Telephone: 0625 25228 

Spectrum Repairs 
CI4 .90 inclusive of labour, parts 
* pAp Fast reliable service by 
Qualified engineers. Average repair 
24hrs. 3 mths guarantee. For help 

or advice ring: 

HS Computer Services 
2 The Orchard. Warton 

Preston. Lanes. PR4 1BE 
Tel: 0772 632686 327 

VELDA PUBLISHING 
THE SPECIALISTS PROOUCING THE 
CLEAREST ENGLISH W P. GUIDES 

LOCOSCRIPT WORDSTAR NEWWORD 
CAHDBOX 

All at £3.00 each (Ihniundi »old) 
Pimled or AuUk> w w u ,-..r"r pmt 

1 IAN0SEER ROAD. WESTB0URNE, 
BOURNEMOUTH. DORSET 8H4 OEM 

Totophone: 0202 762401 

JLF.I, LISP -:r MP Sixiar 'JcocVu-'i urd Pir,i 
SpOCHHJtKjnr. mobile. WjM. t.J- —l̂ 'ifll ctilicl 
and p d vac, ova- ronncjoir 64-toi -xtcc 
iKflfliai COtw. t ilir*j>.- : ,v.l mKrod'W* cgm-
patlbl*. I"kil M dOMTWcjitio' vntr a r̂ r*. 

Fcf rt, C1S.OO Inc. (i CI-SO Export] ?ro-
AW1 SOPTWAAE. POSo» 140, Unlno SW17 9UJ 

FLOPPY DISCS 
100% GUARANTEED 
ERROR FREE 

5 . 2 5 " Disks a 
10+ 100+ i n m u l 

S&'DD 63p 60p 
DS/DD 69p 65p ^ ^ 

p&p £1.00 

• F R 
File for 50 Discs H — 
£9.95 
W E RESERVE THE ^ ^ 

RIGHT TO LOWER 
P R I C E S WITHOUT 

P R I O R NOTICE A N D 

R E F U N D T H E A 

D I F F E R E N C E O R 

QUANTITY AT O U R 

P R E F E R E N C E . 

P lease a s k for our 

Pr ice List for I B M ® 

PC compa t i b l e 

s y s t ems & add-ons 

inc lud ing a s imp l e ^ 

.kit £499 c o m p l e t e 
IBM® •> a roasteroo IraOC mam ( 

LETTA-HEAD PLUS 

Oisks avai lable only 
in mul t ip les of 10 

F R O M 
L © o P J 

on'y 3.5" 
1 0 10+ 100+ 

SS 2.00 1.90 
DS 2.20 2.10 

k 8 ON APPLICATION 

I Send your order now f to: 
ART Dep t Y C 

UNIT1 

5 M I L L B R O O K 

IND, ESTATE 

C R O W B O R O U G H 

E . S U S S E X 

TN63DU 

Trade enqu i r ies 

w e l c o m e on 

(08926)65606 
anal Buj-ness Machines Ltd 

DUMPY 

BLANK CASSETTES 
Guaranteed too aualitv compute 
auJocjsscttrsat qrc.it owdoet cms 
packed in boxes of 10 wittilaDefs. 
Intay cards and library case. 
Price* ixJucfc vat cost .iro pxkiroj 
nC5>£355 ~<<&£47Q 
CJC10IE54O ;:C60E530 
UC12IE515 UC90E700 
nCI5lE575 
BASF FIjOPPY DISCS 
Prices of bows of !0 
n 5% Sntfir wtoDouW density F1995 

S'/< Doutle iiOoDouWcdensitv f ?l 85 
i 5W Double ̂ faOuJcJ d« iatv £28 
MICRO FLEX! DISCS 
Prceperirw 
: ;iV/s«x*>9<5ced00oacn 
a 5W Douwe sttie £4 75 eacn 
nocatr quantity of eacn oroduct 
reamred in btwrs Frwdenverv UH on»y 
CIwquqFQ Enclosed for f 
NAME 
ADORES 

p f tO t tu ionRt 
fTWKftETtCJ ITD 

a m A / 
741 

GKsene J29huh9k Roaa, wtR liio sw 
FR8EKKT"b0557)7060a 

HOMF ACCOUNTS, Pi.I your house in 
oroor! Probably the best homo u:o for vou< 
computer I Comprehensive coverage ol 
bank jcounii, credit cards, HP. cic. Inbuilt 
«ccuiacy check tor all transactions. Project 
cjshllow tor any pcnort ahead. AvaitaWo 
for COM M or VIC70 Commodor.v 
Spectrum and AmDtrjrt C&.45 Or free details 
from DISCUS SOFTWARE, FRFFPOST, 
Beach Approach. BriXtiam.Duvon TGL8BR. 
Trl 08040 55032 

477 

ARC 

i n \ 

PRE-SCHOOL, PRIMARY. JUNIOR 

Education 
By * Teacher. Toiled by Pupils 
ApprwMDyPtrertsineSctioois 

For Home uit on ill CPC jnd 
BBC mom 

£6.00 Per Sel 

Oioce o< mote man FlTff pdfrjmf 

S4f lor l&S to. own rci 
AXCIMXIIIS3 s«.t»y A M CifVHdHtf:* 
.stn «*tflf»U0f (W35 Sft (0J72- fitSSjL1 

For Small 
Software Houses 

CASSETTE DUPLICATION 
50-1.000 load tested 

Copyright holders only 

SOUNDS GOOD 
04946 (Boacomfiold) 5900 

ORIC 1/ATMOS/CLCCTRON USERS 

, DUN. 
hcmomt nac 

Cartel W r. |S«n»aif) 
lohn Bjiu WHcntrr Bostl. CrtU MDmti. 

WurutMnliR WIII4 WW 
t(taf*Dxe niton |H«| ««»• 

SPECTRUM ELITE Editor Define ncoily 
eveiy featu'c including} special mis&ipns. 
cosh, wcjuom. coigo. ctoakina rtovicc. 
F.C.M. Jncnrfici ri.99 D.D S 49 Beaumont 
Road, Hatesowun, West Midlands 

LINE-O-TYPE 
J. IWT1WI • I ki.̂ /J *]<', ;<:>?r I,)' :: 
iVV̂ I ahi ['i M flu cwn Ur.r0v. I (mv** ' ' V 
IMIMIKKII od.li 'mti-,.iin4 xoc: li«riul«w 
no. widn-
• iji*) « i ixs r*tc«t|ifc<r3ee. 
• ir.t i :• "tip: iilta lntfti:i to'~ 
• M xw * r [x n̂imili, 
• 61 :inncr* .Ty-.vr, y.-rt 
• SdO« --<(IM SO**' Jill <x* P»lr • 
• WraWi " n sbr.irune 
• r-̂ ij,. tqj.y.f 
4 IV ..v IW t • " - v « 
• nr<IMI'V. f H I'Itipt' ••:'•• 
• • uiw up ht 4i/ 

» V, 'J in Irjbn' 
hw 00 wurtfc. i HtMi unib^, 
iww it n* mm f7» 

/WWrjĈ .iirSoftVftVf provimsOrrretpsonlypfcirvilmiR^mtti. St*. V I St'^.i CerrtrirtcselcitU(l<\)at)iiy. Kcmpston. Tjynwii «.•<»«. IKrtrtivr ) fXlft.it! 
* and Oput •ntcrtxt* 
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o NO HIDDEN CHARGES o 

? *SPECIAL OFFER ? 
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DIARY 
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 9th 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, it is hoped that the attendance will 
be even greater. As well as personal computers, 
software, peripherals and complete business 
systems will be on display. 

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 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 
The latest in hardware and software for the Atari 
ST series of computers, together with a round-up 
of the best software for the 8-bit 130XE model. 

INTO THE ARCADES 
Postponed from this month, this is our look at the 
latest games to be found in the arcades. 

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

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

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

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

NEWS • REVIEWS # HINTS & TIPS # CLUBS # SOFTWARE GUIDES 
Contents subject to late revision 

August issue on sale July 28, 1986 

£ N O OVERSEAS VISITORS 
ALL MAKES OF MICRO 

COMPUTERS, PRINTERS, 
PERIPHERALS AND SOFTWARE 

SUPPLIED AT DISCOUNT 
PRICES. 

AMSTRAD • ORIC • SINCLAIR 
• BBC MICRO § ATARI t 

COMMODORE • APRICOT t 
STAR • BROTHER AND ALL 

POPULAR MAKES 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET, 

LONDON NW1 9NN 
TELEX: 295932 UNICOM G 
TELEPHONE: 01-482 1711 

ADVERTISERS INDEX 
A MICRONET . 40 

AGF 22 MICROGOLD . 82 
AMSTRAD ... .... 6. 7 MIDLAND . 38 
ARGUS .. 3, 11 

N 
B NOVAGEN . 14 

BETASOFT .. 60 
BUDGET SOFTWARE . 60, 66 0 

OCEAN . 92 
c OPUS SOFTWARE . . 24 

CHEETAH SOFT 38 
CUT PRICE SOFTWARE .. 38 P 
COLLEEN .... .. 2, 48 PCW SHOW 8 , 9 

E R 

8 , 9 

ENGLISH 68 RSD .. 66 
EN FAB 14 ROBTEK .. 14 

G S 
GALASET .... 60 SELEC .. 68 

SILICA SHOP . . 91 
H SWANLEY .. 66 

HI VOLTAGE •30 
T 

J THOUGHTS & CROSSES . 4 9 
JETSOFT 52 T L DAVIS .. 38 

M V 
MIRRORSOFT 16 VOLEX .. 68 1 
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34 

The short hut inten-
sive Your Computer 

Course is almost at 
an end. Th is 
month's instal-

ment is the penult imate part 
o f the six-monthly scries 
designed to introduce the 
fundamentals of computer 
programming. 

The mix of articles this 
month follows that estab-
lished in earlier parts of the 
course, w i th a range o f sub-
jects encompassing all as-
pects o f the programming 
art . 

W e begin w i th fur ther 
exploration o f the techniques 
o f computer graphics, l u 
part icular, the Basic U D G 
program for the CBM64, as 
published last month, is 
modif ied to increase its ficx-
ib i l i i y . 

The Your Computer 

Course glossary has been a 
major feature in previous 
parts and this month is no 
exception. John Lcu i ce 
nears the end o f the al-
phabet; i t is surprising how-
many comput ing terras 
begin w i th the letters f rom 
Q to S. 

The th i rd o f this month's 
articles introduces 6502 
machine coding programm-
ing. Whi le not one of the 
latest 16-bit wonder M P U s , 
the 6502 is the workhorse at 
the centre of many leading 
micros, including ihe BBC 
computer. 

Final ly this month we re-
tu rn to the subject of com-
puter operating systems w i th 
a detailed look at the power-
fu l CP/M submit ut i l i ty . 

INDEX 
Computer Graphics 34 

Glossary (Q-S) .... 36 

6502 programming 38 

CP/M Submit ....... 40 

Contributors: 
Ken Alexander 
John Lattice 
Peter Tut can 
Geof Wheelwright 

Computer-
animated 

design 

Geof Wheelwright 
explores putting 
sureal graphics 
into motion. 

Animation is the 
cornerstone of all 
good arcade games 
on home micros, giv-
ing rhc player the 

feeling that they arc really there 
in whatever fantasy-scape the 
game planner has designed. T o 
round of f the taster on anima-
t ion techniques you wi l l need to 
wr i te your games, wc w i l l run 
over the program example wc 
gave you last t ime, giving you 
the information you need to 
finish the rock-collecting game 
and suggesting improvements 
you might make on i t . 

The first th ing you need to 
resolve is the question o f smooth 
movement across the screen. As 
you wi l l know by now, the 
simplest method of moving 
something across the screen is 
to use the P R I N T statement to 
place the character on the 
screen; then to use the CI.S 
statement to clear the screen of 
what you have pr inted, and then 
to use a P R I N T statement to 
pr int the character one place 
further than last t ime. 

That method of animation 
works but is both slow and 
clumsy. It also causes a good 

deal of screen fl icker as the 
whole o f the screen is being 
cleared every time you want to 
move the character, nor just rhe 
spacc where the character had 
previously been printed. 

T o make your animation 
t ru ly smooth, you need to 
arrange things so that when you 
move a character f rom one spot 
to another - whether it is a 
number, letter or part o f a user-
defined graphic - the place it 
has just come f rom is clear. As 
you w i l l want to move your 
character up and down as well 
as back and fo r th , that means 
ensuring that the business of 
blanking-out the previous posi-
t ion of the charactcr w i l l have 
to be handled in two dimen-
sions, not just unc. 

The exact method by which 
you set about ident i fy ing the 
two-dimensional position of a 
charactcr is different f rom 
machine to machine. Many just 
use x and y co-ordinates to allow 
you to spccify the exact position 
of a character of pixel , whi le 
others map the screen f rom the 
top left-hand corner to the 
bottom right-hand corner. 

O n computers which use the 
latter technique such as the 
Commodore 64 and 128, you 
wi l l need to determine the exact 
single-number scrcen locations 
which correspond to where you 
want to pr int your charactcr and 
where you want to pr int a blank 
space in place of where it had 
been. O n those which use the 
x,y placement, you need only 

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

Once you have mastered this 
concept, it is a relatively short 
leap to achieving fu l l cursor con-
t ro l of the character. A l l you 
have to do is have the value of 
the 'Y ' co-ordinate to increase 
when you press the up key or 
move the joystick upwards -
and conversely get it to decrease 
when you move the joystick 
down or press the down key -
and tic the X value to the press 
of the left and right keys. 

I n the Commodore 64 pro-
gram example, you can see how 
the variable ' Q ' is used to define 
the position of the character in 
our rock-collccting game. 

On ly one variable is needed 
because the screcn positions of 
characters and pixels on the 
Commodore 64 arc not of the 
X , Y type. They are at the top 
left-hand corner o f the screen 
w i th one number, and increase 
un t i l you reach to the bot tom 
left-hand corner of the display. 

Recognition must be 
achieved 

For the ncccssary cursor con-
trol to play the game, you sec-
how we need to take into 
account what happens ii each of 
the four up, down, left and r ight 
keys (CHR$( 145),CHR$( 17), 
CHRS(157) and CHR$(29)) arc 
pressed. You w i l l also sec that 
because the on-screen man is 
made up of not one, but four , 
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special characters that each of 
the characters has to be 
r e P O K E D to the screen every 
t ime the man is moved. 

The other major game com-
ponent you w i l l noticc is the 
countcr in line 3000. A t the 
moment, it is only really set up 
as a t imer , g iv ing you only 125 
presses of the keyboard to com-
plete all & lection of the on-
screen rocks. You could make 
this a count instead bv tvping: 
FOR T= /25 to STEP -I 

at line 3000 instead, which 
would start the countdown of 
your kepresses at 125 and move 
down to 1. 

The alternative, is to score 
only when a rock is collcctcd. 
T o do that, however, you would 
need to wri te a routine which 
found where each of ihe ran-
domly-placed on-screen rocks 
finished and match that con-
stantly against your current 
position. When it detected a 
match - or what we in the game 
business call a collision - you 
would score and the place which 
had contained the rock would 
be blanked-out. 

Modularity and structure 
T o make the game more 

sophisticated, you could then 
draw a scries of more complex 
backgrounds in which the hero 
could inoye and then perhaps 
some animation sequences -
i .e., walk ing or p ick ing up a 
rock - which could be invoked 
at certain points in the program. 

Remember that the most 
important th ing i n any program 
is modular i ty and structure, so 
that as you move round and 
improve and change one piecc 
of the program the next is not 
affected. In the rock-collecting 
program, for example, the 
keyboard input section is all one 
module and could be replaced 
by a joystick input section. 

T o 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 ncccssary control to 
play the game. 

F ina l ly , to our l i t t le secret 
about how to solve that l i t t le 
problem in the game you saw 
last t ime. I w i l l not tel l you at 

'once where the changc is but 
suffice it to say that you w i l l see 
i l between lines 10 and 230. 

4 PRINT CHR$(147) 
10 POKE 56334, PEEK (56334) AND 254: POKE 1,PEEK(1)AND251 
20 FOR 1=0 TO 63 
30 FOR > 0 TO 7 
40 POKE12288+1*8+J,PEEK(53248+I*8+J) 
50 NEXT J:NEXT I 
60 POKE1 ,PEEK(1)OR4:POKE56334,PEEK(56334)OR1 
70 POKE 53272,(PEEK(53272)AND240)+12 
80 FOR CHAR=60T063 
90 FOR BYTE=0TO7 
100 READ NUMBER 
110 POKE 12288+(8*CHAR)+BYTE,NUMBER 
120 NEXT BYTE:NEXT CHAR 
130 FOR L=40 TO 78 
140 PRINT CHR$(147)TAB(1)CHR$(60); 
150 PRINT CHR$(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: POKE1,1 :NEXT I 
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$:IF B$=,m THEN 3100 
4000 IF 8$=CHR$(17)THEN Q=Q+40:POKE GMO,32:POKE Q-39,32:POKE 
Q,32:POKE Q+1,32 
5000 IF B$=CHR$(145)THEN POKE Q,32:POKE Q+1,32:POKE 
Q+40,32:POKEQ+41,32:Q=Q-40 
6000 IF B$=CHR$(157)THEN POKE Q,32:POKE Q+1,32:POKE 
Q+40,32:POKEQ+41,32:Q=Q-1 
7000 IF B$=CHR$(29)THEN POKE Q,32: POKE Q+1,32:POKE 
Q+40,32:POKEQ+41,32:Q=Q+1 
8000 POKE Q,60:POKE Q+1,61 
8200 POKE Q+40,62:POKE Q+41.63 
9000 PRINT T:PRINT CHR$(19);PRINT CHR$(32):NEXT T 
9500 PRINT CHR$(147) 
9700 POKE 53272,21 
10000 FOR G=1 TO 23 
11000 PRINT " 
TIME'S UP " 
12000 NEXT G:GOTO 10000 
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• Qwerty: Used by manu-
facturers in advertising blurb 
for their computers, as in "has 
ful l qwerty keyboard". Beware 
of non-qwerty keyboards. 
• Qdos: DOS stands for disc 
operating system, therefore 
Qdos is the operating system for 
the Sinclair Q L , launched with-
out discs. In this ease the D 
obviously has to stand for some-
thing else, but please don't 
write. 
• Q L : Machine launched in 
1984 by Sinclair Research, 
reputedly wi th more operating 
system versions than machines 
sold. Sir Clive said it stood for 
Quantum Leap; the ful l name 
of the machine is now known to 
be Quiche Lorraine. 
• Quinkey: Five-key single-
handed word processing system 
used on the Microwriter. Be-
ware of non-qwerty keyboards 
- see qwerty. 
• Quadrant: Part of Sutton 
where computer journalists rub 
shoulders wi th esoteric titles 
dealing wi th supermarkets, 
travel agents and other publica-
tions. 
• Queue: What you had to do 
initially if you wanted to buy a 
Q L . Also refers to an ordering 
of data awaiting processing. 

• R A M : Random Access 
Memory. No t , as you might 

th ink, a medical condition 
involving forgelfulness but a 
kind of memory used in com-
puters which allows you to 
access any part of i t , f rom any 
point, at anv time. 
• R O M : Read Only Memory. 
The microcomputing equiva-
lent of the Bourbons, who 
learned nothing and forgot 
nothing. R O M is a k ind of 
memory which can be read but 
cannot be erased and so cannot 
be changed, usuallv used to con-
tain the "personality" of a com-
puter. 
• R E M : Short for remarks and 
used by programmers to anno-
tate programs with comments 
explaining a listing. Computers 
ignore those unco-ordinatcd 
and misleading burblings just as 
you, i f confronted by a prog-
rammer, would do. 
• Random access: The 
entryphonc's broken. Also used 
of disc drives, which generally 
allow the read head to jump to 
any part of a disc at any time, 
as opposed to tape drives which, 
because they have to read 
through all matter preceding the 
required entry, use sequential, 
or serial, access. 
• Raster: The litt le dot which 
scans across the T V screen to 
make up the picture. First rose 
10 prominence in Bob Marley's 
seminal T V repair concept 
album "Raster Scan Vibra-
tions." 
• R U N : I , Basic command 
used to execute a program after 
is has been written. 2, Basic 
action taken by programmers to 
avoid execution after a program 
has not been writ ten. 
• Real number: The profit 
figures of a normal computer 
company, as opposed lo the pro-
fit figures of I B M . which arc 
absolutely unreal. Also all sen-
sible numbers which people can 
comprehend, consisting of posi-
tive, negative, zero and frac-
tions. 
• Real-time clock: A software 
device, sometimes bui l t into a 
computer R O M , which gives 
you progressively more mislead-
ing information about the time 
of day the longer the computer 
is turned on. 
• 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 

The jargon which pervades the compter ii 
language than a tool to effective conuuic 

know. By following John Lettice 'i fail 
can be fluent in the hi-tech pa] 

profits relate to those of I B M . 
• Record: The number o f 
operating system versions the 
Q L has had. Alternatively, a 
collection of data items or a sub-
division o f a file. 
• Recursion: The repetition of 
a series o f operations, which 
may includc an operation that 
calls itself. Sec bug. 
• Redundant: Duplication of 
functions; description of a func-
tion no longer needed; what dic-
tionary authors are when they 
reach Z. 
• Refresh: T o re-write data 
into an area, often used describ-
ing the updating of a screen. 
• Register: What you should 
have done by May 11 i f you keep 
data on people and you do not 
want to be nicked. Also a tem-
porary storage area wi th in 
memory. 
• Relocatable: A program 
which can be placed in different 
areas of memory is rc-locatabic. 
So are other things. I f price and 
quality of current manu-
facturers of Sinclair machines 
does not suit Alan Sugar, pro-
duction is re-locatable to Korea. 
• Report generator: Usually 
part of another program, e.g., 
an accounting suite, which pro-

duces printed output. 
• Reserved word: A word 
which cannot be used as a vari-
able, often bccausc it is a Basic 
command. 
• Re-set: What you have to do 
when your program crashes. 
There arc three kinds - soft re-
set, which re-sets the machine 
through software; hard re-set, 
which involves switching it o f f ; 
and very hard re-set, the ham-
mer which returns the machinc 
to its prc-manufactured state. 
• Return: Computer key used 
to execute Basic commands, 
sometimes also known as Enter. 
• Right-justif ied: Speech by 
Norman Tebbi t , or hard copy 
where text is aligned on the far 
r ight. As I said, speech bv Nor-
man Tebbit . 
• 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. 
• Routine: Short for sub-
routine. 
• RS232: A standard interface 
designed to facilitate communi-
cations. It is important to make 
sure you have the correct 
standard, as they are all 
different. 

( 
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puter industry - eems more like a foreign 
imunications for those who are not in the 
e's guide to computer-speak you, too, 
arlance spoken by computer people. 

• Scroll ing: Any text moving 
up ihe screen faster than you 
can read comfortably is scrol-
l ing. 
• Search: A search checks data 
for the prcscncc of a given value. 
• Segment: Computer compo-
nent - see rc-set. Alternatively 
a division of memory. 
• Semiconductor: London 
Transport trainee, or an alterna-
tive expression for an integrated 
circuit. 
• Sequencer: A device which 
can arrange data in a particular 
order, i.e., a London Transport 
signalman. 

• Source code: The language 
in which a program is wri t ten 
initially. 
• Spooling: Involves wri t ing 
data to a disc for later output to 
a printer. 
• Start bit : A bit preceding the 
data bits in a character codc dur-
ing communications lo identify 
the first data bit. A stop bit iden-
tifies the last one. 
• Str ing: A series of characters. 
• Structured programming: A 
method of prgramming based 
on neat flowcharting and 
intended lo be clegani - good 
structured programmer word, 
this - and easy to understand. 
Structured programmers can be 
recognised by their willingness 
to discourse on csotcric program 
languages and occasionally by 
their Pascal T-shirts. 

• Subscript: Sometimes refers 
to illegible printer output, or 
rejected BBC radio plays, but 
really means those dinky little 
letters which reside just below 
the real thing. 

• Subset: A collection of 
related data which is part of, and 
completely encompassed by, a 
larger collection of data, or set. 

• Syntax error: A typical piece 
of computer output. 

• Systems analysis: A method 
used by consultants to persuade 
you lo pay inordinate amounts 
to give a recommendation as to 
where your business problems 
lie, and how you can solve them. 
The answer is invariably that 
you need more money. 

• Serial: A k ind of data trans-
mission which involves the ele-
ments to be sent l ining-upconga 
fashion, rather than parallel, 
which involves them holding 
hands and jumping. 
• Shared resources: Items of 
hardware which can be used by 
more than one micro, pioneered 
unsuccessfully by W id git Data 
Products wi th its One Per 
Bui lding concept. 
• Shif t : A key which alters the 
case or mode of a micro, or to 
move data in a register to the 
left or to the right. 
• Signal: An electrical impulse 
carrying information between 
machines. 
• Sign-on: Act ion followed to 
gain access to a remote com-
puter, synonomous wi th log-on. 
Also sec redundant. 
• Simulator: A device, also 
known as an emulator, which 
simulates another device, gener-
ally noi very accurately or 
quickly. 
• Sinclair: Te rm used to 
describe mail order problems. 
Now obsolete. 
• Sink: What happens to micro 
makers after a bad Christmas. 
A method of dissipating heat 
generated by circuitry. 
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The 6502 has proved to 
be a workhorse of a 
processor. At the 
ccntrcof ihc Apple I I , 
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 easy to 
program - easier, in our opin-
ion, than the Z-80 - so getting 
to grips with it does not take too 
much time. 

Every processor has a range 
of instructions it can interpret 
- the ful l range is callcd the 
instruction set - and a program 
written in those instructions is 
usually called a machinc 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 spacc, 
whereas Basic or any other high-
level language is comparatively 
greedy. ^ 

Adding machine code to 
Basic is usually something of an 
error-prone performance. The 
instructions sometimes need to 
be translated into hex before 
being POKEd into memory, a 
slow, tedious and unrewarding 
operation. On some computers 

Machine code 
made easy -
Peter Tnrcan 
tackles the 6502 

such as the BBC, however, that 
is not necessary as there is a 
built- in assembler. 

An assembler translates what 
are called mnemonics which a 
human can understand into 
numcric codes the processor 
understands. The process of 
developing a machinc code pro-
gram is to create a file, usually 
callcd a source file, and to use 
an editor to type-in the 
instructions in mnemonic form, 
run an assembler program to 
create a second file containing 
those instructions in numeric 

Figure 1. 

Convention for writing a machine code subroutine 

SUBRTN PHA / save off A,X and Y on the stack 

TXA 

PHA 

TYA 

PHA * 

cbody of subroutinc> * 

PLA 

TAY 

PLA 

TAX 

PLA * 

RTS 

/ restore A,X and Y 

Beginners 9  

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 callcd 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, callcd modules, assemble 
them separately but run them 
all together by using what is cal-
lcd a l inker. A reasonable size 
for any module is 500 lines, so 
becoming familiar with a linker 
can be left unti l you arc familiar 
with the main business of writ-
ing machinc codc 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. Wi th 
those three things machine codc 
programs of great size and com-
plexity can be utcklcd. Without 
any one of them you may well 
fall on the first fence. 

it is important to work out con-
ventions to handle subroutines 
and then stay with them 
through thick and thin. The 
instruction to call a subroutine 
in 6502 is JSR < x x x x > , where 
< x x x x > is the address of that 
subroutine in memory or, more 
usefully, a name associated with 
an address. 

JSR is a good example of a 
mnemonic - it stands for Jump 
to SubRoutine. When that 
instruction is done the com-
puter remembers where it 
finished by placing a return 
address on a stack. A subroutine 
is left by using an RTS instruc-
tion - Return from SubRoutine 
- which picks up the return 
address and processing con-
tinues with the next instruction 
in sequence after the JSR 
< x x x x > . 

A stack is like a machine gun 
cartridge - the first bullet in is 
the last out. That method is 
used so that i f one routine calls 
another, that calls a third, that 
calls a fourth, and so on, then 
the RTS instructions wi l l pick 
up the return addresses in 
reverse order, so the fourth sub-
routine wil l return to the third, 
the third to the sccond and 
finally back to the first. 

A processor contains a 
number of registers - see the 
computer course in the May 
issue of Your Computer - called 
the A , X and Y registers. There 
is also a stack pointer (SP) and 
program counter (PC) in the 
processor but i f your programs 
are well-behaved and conform 
to good conventions, you wi l l 
not need to concern yourself loo 
much wi th them. Another regis-
ter, the processor status (P) con-

Figure 2. 

Adds NI to N2, leaving the result in N2 

ADD 16 SAVE / save registers 

CLC / clear the cany flag 

LDA NIL /A register low byte of first number 

ADC N2L /add the low byte of sccond number 

STA N2L /store in low byte of sccond number 

LDA N1H /A register high byte of first number 

ADC N2H /add the high byte of second number 

STA N2H /store in high byte of second number 

RESTORE /restore registers 

RTS 

The most fundamental unit of 
any program is the subroutine, 
sometimes called a procedure, 
without which programming 
would be almost impossible. 
Before leaping into a program, 

tains single bits, callcd (lags, 
which arc set independently to 
give information on the results 
of comparisons and the like. 

When a subroutine is called 
it is a good idea to save the 
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A, X and Y registers, in ease 
they contain useful information 
the calling rou line does not want 
to be corrupted by the sub-
routine. Tha i gives us our first 
convention, a subroutine should 
look like figure one. Whenever 
the subroutine SUBRTN - that 
could be any name - is called 
by a jSR, the registers arc saved 
on the stack before anything is 
done and restored at the end of 
the routine before returning. 

The five statements which 
save and restore registers can, 
in many assemblers, be grouped 
into what is called a macro. A 
macro is a definition of any 
number of instructions and pre-
vents having 10 type them every 
time; the assembler program 
wil l include them when it 
encounters the macro. In future 

Yon need an 
assembler, a 
reference book 
and a memory map 

examples we wi l l assume there 
are two macros, SAVE and 
RESTORE, which save and 
restore the A . X and Y registers 
respectively. 

The 6502 operates on units in 
byte quantities. There is an add 
and a subtract instruction but 
many programs wi l l require 
additions and subtractions of 
numbers larger than eight bits. 
I f we wish to add two 16-bit 
integers, lhai is done in 6502 
instructions by adding each half 
at a time and detecting whether 
there is anything which should 
be earned from one addition to 
the other. Figure two shows the 
program. 

The program in figure two 
shows how ihe carry flag - one 
of ihe bits in the P register - is 
useful. That flag is first set to 0 
but the addition of ihc two low 
bytes may set it to 1 if that addi-
tion overflows. I f it is set to 1, 
the A D C command - ADd with 
Carry - in the second addition 
ensures l l iai overflow is taken 
into account. The other 
instructions in thai subroutine 
shoud be reasonably obvious; 
T.DA loads the A register wi ih 
the contents of the memory 
location specified. ST A does the 
reverse. 

Many 6502 programs wi l l 

contain a large number of fun-
damental routines which per-
form 16- and 32-bit addition, 
subtraction, multiplication and 
division. Fortunately there is no 
need lo rc-invent those wheels 
by determining all the overflows 
for yourself; instructions for all 
those routines wi l l be found in 
most 6502 programming books 
from which they can be copied. 

Our example addition 
exposes another pjoblcm, that 
of addressing. The numbers N1 
and N2 arc passed as parameters 
to the subroutine by first load-
ing the values into four bytes of 
memory. Figure three shows 
how this subroutine would be 
called to multiply 300 by 125. 

In figure three, the instruc-
tion L D A £1 loads register A 
with the number 1. That is cal-
led immediate addressing. In 
figure iwo ihe instruction L D A 
N I L loads the register A not 
wi ih a number but wi ih the con-
tents of the byte pinpointed by 
the name N I L . That is called 
absolute addressing. Immediate 
and absolute are callcd addres-
sing modes and there arc 13 
addressing modes recognised by 
the 6502 processor. 

Addressing modes 
Another example is L D A 

(LOC),Y. That loads the 
accumulator w i ih the byte 
which is Y bytes away from the 
address held by the location 
LOC in memory. This is an 
example of indirect indexed 
addressing; the Y register is 
used to provide the index and 
the brackets round L O C mean 
thai the contents of LOC arc 
required and not LOC. The lat-
ter form of addressing is callcd 
indirection and is very useful in 
writ ing machine code pro-
grams. 

Although addressing is cru-
cial, learning the addressing 
modes is a litt le like learning 
English tenses in grammar; it is 
often easier lo learn by example 
and ignore the theory. Plough-
ing ihrough texi on indirect, 
indexed, immediate, absolute, 
implied and the oiher 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 gelling on with ihe 

job. So learn addressing as you 
proceed - do not attempt to 
swallow i l all at once. 

Another crucial concept sur-
rounds the use of a special 256 
bytes of memory called Zero 
Page. That is the first 256 bytes 
of R A M , and is special as the 
first two hex digits of any of 
those bytes addresses is 00 -
hence the name Zero Page. To 
lake advantage of thai there arc 
special addressing modes for 
Zero Page which have ihe 
advantage of being faster than 
the rest, as a shorter address has 
to be interpreted by the proces-
sor. 

The address is shorter since 
the processor knows the firsi 
byte of the address is zero and 
so ignores it. Thai means that 
data can be stored and retrieved 
in zero page faster than in any 
oihcr area of memory and so 
that page becomes prime real 
estate for storing frequently-
used variables. 

Machine code programming 
is often easier i f ihe algorithms 
arc written in advance in a weli-
structured language such as Pas-
cal or possibly Basic. That is 
because major program flaws 
are often diff icult to find in an 
assembler listing and also 
because translating downwards 
to assembler is straightforward. 

The statement I P C - D T H E N 
PROC-ONE ELSE PROC-
T W O is translated in figure 
four; note how the high-level 
language can be used as com-
ments. O U T and P2 are labels 
used by the unconditional jump 
instruction JMP and BNE -
branch if equal flag not set. 
Goios, case statements, FOR 
loops, W H I L E loops and so on 
can be translated just as easily 
into assembler. 

The few examples should 
indicate what programming in 
6502 might be like. I t is true 
lhai many more lines of code 
arc needed to translate single 
lines of a high-level language 
but w i ih good conventions the 
extra size should nol be too dif-
ficult to cope with. Each 
instruction - there are 56 - usu-
ally takes between two- and 
four-milHonihs of a second to 
complete. 

Speed of that k ind is 
hopelessly unobtainable in 
high-level languages and is cer-
tainly the main attraction of 
machine code programming but 
also there is the feeling that you 
arc really in control of the com-
puter, as machine code 
instructions are usually easy to 
understand, perform exact 
operations and have no side 
effects. 

Figure 3. 

Setting-up parameters for the 16-bit addition, 

/ Data bvtes set up in memory 

N I L HEX 00 

N1H HEX 00 

N2L HEX 00 

N2H HEX 00 

/ add 300 to 125 

LDA £1 /A holds 1, not the contents of location 

1 

STA N1H / high bvte, so value is 256 

LDA £44 

STA N I L /low byte contains44as44+256 = 300 

LDA £0 

STA N2L /high byte of 125 is0 

LDA £125 

STA N2L /low byte contains 125 

JSR ADD16 /performs the addition 

Figure 4. 

Translation of if . . then . .else 

LDA C 

CMP D / I F C = D 

BNE P2 

JSR PROC-ONE /THEN PROC-ONE. . . 

JMP OUT 

P2: JSR PROC-TWO /ELSEPROC-TWO 

OUT: 
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Between tile twin ex-
tremes of program-
ming in a high-level 
language like Basic 
and low-level coding 

in an M P U native machine 
language there is a third level of 
programming - programming 
in the operating system o! a 
computer. It is more like using 
a high-level language yet the 
degree of control it affords the 
user over the computer system 
is more akin to that achieved 
when using machine code. 

CP/M, the most widely-used 
8-bil operating system, has a 
wealth of transient program 
utilities available to the user, 
though most people make litt le 
use of them. Amstrad, for 
example, supplies a comprehen-
sive range of CP/M utilities with 
the PCW and CPC computers 
yet, with the exception of the 
disc copy commands, few users 
wi l l make use of them. At least 
one of the commands can make 
using most PCW software, in 
particular, far easier. That com-
mand is SUBMIT ; the COM file 
for this utility is supplied on side-
two of the PCW system soft-
ware. 

The S U B M I T uti l i ty allows a 
sequence of instructions stored 
previously within a data file to 
be executed one bv one as i f they 
were entered at the keyboard. 
To appreciate the significance of 

Submit is only 
one of a range of 
powerfnl CP/M 
utilities. 

this command, consider this 
example. The PCW computer 
is to be used in conjunction wi th 
a word processor which requires 
a COM file and associated over-
lay files lo be copied to the PCW 
R A M disc so that it may operate 
most efficiently. 

T o achieve that without the 
use of the SUBMIT uti l i ty 
would require the following 
scries of commands to be 
entered at the keyboard. First, 
with side two of the computer 
system software in drive a, the 
CP/M Peripheral Interface Pro-
gram would be called wi th the 
command PIP. The disc in drive 

Forced into 
submission 

a would then be removed and 
the word processor work disc 
inserted in its place. Then the 
line m: =a:wp.com < re tu rn> 
would be entered, followed by, 
for example, m:~a:wpmsgs.ovl 
< re tu rn> and m: -a :wppr in t . 
ovj. 

Those commands would then 
be followed by a single return 
lo exit the PIP util i ty and then 
the line M : < r e t u r n > to log on 
to drive m, then the command 

Having created that file on 
the word processor working disc 
and copied the PIP.COM and 
SUBMIT .COM files from side 
two of the system disc, to load 
and run the software it is ncces-
sarv onlv to tvpe the single com-
mand SUBMIT USEWP. The 
computer wi l l then read in each 
line of the SUB file and execute 
each in turn, duplicating the 
entry of each via the keyboard. 

The SUBMIT command has 
an additional 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 would 
have to be entered at the start 
of every session with the word 
processor; clearly there must he 
an easier way. The S U B M I T 
uti l i ty provides that easy way 
out of the problem. 

In the foregoing example, die 
user would create a file called 
USEWP. The.f i le type would 
be set to SUB. With in the file 
the sequence of commands 
shown in listing one would be 
entered. This file could be 
created with the CP/M E D uti l-
i ty or by Locoscript using the 
create a simple ASCII file 
option, having entered the lines 
of text. 

which operates when the CP/M 
operating system is firsi booted. 
As part of the boot process, CP/ 
M looks for a special file, 
PROFILE SUB. I f that file is 
present on the disc which holds 
the CP/M EMS file, ihe com-
mands contained in the file wil l 
be executed automatically. 

To create a boot disc which 
wil l allow the WP software to 
be loaded from a cold start the 
CP/M operating system soft-
ware would have to be copied 
to the WP work disc and the file 
in which listing one is stored he-
re-named to PROFILE.SUB. A 
directory of the WP work disc 
would thus produce the output 
shown in listing two. 

Many other CP/M commands 

NEXT MONTH 
MASTERING INTERRUPTS 
Many programs use interrupts to speed their operation. We 

explain the concept of Interrupt-driven software, with some 

specific examples. 

FURTHER READING 
Is there life after the Four Computer Coarse? We list some 

suggestions for additional reading. 

AND SO TO Z . . . 
. . . With the final part of our glossary. 

can be incorporated as part of a 
S U B M I T file. The SET-
KEYS.COM and associated 
KEYS file could, for example, 
be used as part of the submit 
process. That would allow the 
keyboard of the computer lo be 
re-configured so lhat the keys 
associated with word processing 
functions - the cursor control 
keys, EOL, copy, cut and the 
like - would generate the 
appropriate sequence of com-
mands. 

The SUBMIT command, i f 
used correctly, can ensure lhal 
when the CP/M software is 
loaded the computer is confi-
gured for immediate use. SUB-
M I T , 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 wil l reveal many 
more useful utilities. 

L ist ing 1. 
PIP 
< m : -a:wp.com 
< m : ~a:wpmsgs.ovl 
<m:a:wpprint.ovl 
< 
<m: 
< w p 
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 10 the R A M disc with 
a single line of the form 
m : = a : = w p * . * 

List ing 2. 
J14CPM3.EMS 

PIP.COM 
SUBMIT .COM 
PROFILE.SUB 
WP.COM 
WPMSGS.OVL 
W P P R I N T . O V L 
Note that the CP/M software 
may have a slightly different 
reference from that shown 
above but wi l l be the only file 
to have the EMS extension. 



ATARI 

Power without Tito Price! 
When you buy one ot tnc row Atari ST compuiors from Silica 
Shop, you will ivcm* a large and varied software pac*»j» tree 
ol etiflrqe This package covets w.vr.n applications and cwn-
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titles tor the new ST range The following include-; a selection of 

| the ihirfl party manufacturer who have developed or are work-
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THE ATARI EXPLOSION! 
If yon te*d the tpecialut computer prets, you will luve noticed thai I here I 
is one company w ch is <3011103 a larqc slice 01 odilutui spaoe al It* 
,1 .T1 ui 11 lltjl tonijiufiy 1:. Alai C?i(i</r.il on Alini r.i>-r bcrri nulling Ihc j 
iwn r •• I ' l , 1 1 i r t .1 I " - . | r,.-w 1 till • j-ig.' ill S ' COWVpuKoA I - l 
by II" i iwerh.J iî vro I>I lao tramie! ana ir.ser mc banner ' W i 
Witnou- fhe .'rice. Atari are namjlactu'iim rcw computers a; '..rfKjro ol 
pr«.«rv with Hio power IO C**alleii1|e rirmly t̂ >tabti&lird mwKvt i*eder> Wiir. 
tlui introduction of lOJU comtMieivt/. a Cp/U emulator, a'powerful net 
worxirs syltom and .1 tomniiin<ji-.f>rij pacLaQA 'nr ihcr kiw eoit I 
powrii -.j.I'.I". •! docwil took i< .t «ii be lô B before there is i" 
-I..1,1-.. .11 |! rtir rjonitude whtcfi w Krt Atari plac«11irmly cm.itei ViVlh 
lunwi ai IBM joe ()k»«ni i- rhfi poitonal con pnte- maiVeipAace Heao en 
lof morp details a! whit Alar: jte domu. and ho» ttiey arL- puling Iheir | 
P.>yn,f iViltHHil " I ̂  I'lK coniptjl̂ î tieyoerl Itv* rrrtch Ol the COfli|>eWiQfl 
FREE CP/M EMULATOR 
This newly annouced CP/M Fmulalion P.icLaoe wilt enable toltwere I 
wnllen under Digilal Ratearch't 2X0 CP.'M operallrvj aystetn to be tun on 
ihe ST Iwwity of computers There are several thousand appkcaiions 
written tor CP.'M in trie UK alone, and sevcal ol Ihe major CP.'M so'twerc 
Jevelopmenf house* may convert their programs to 3 '" disk formal lor 
ltv-ST range The CPru mm-ljuiir ptckaga ia -...Piil-'d FRf F Of CHARGE 
Oy Silica Shop Willi all ST computers 
IBM COMPATIBILITY 
To make the ST ivaiiAMe to thoee busmetaee who curtontly tun I0M I 
: itlemj and are tooling for a low cost i-xpansion meshod Alsri have 
•lonourccd a co-proce în^ Mi l tor st cutnpulrfs This processor will 

it»- :lT raniji. lo .n iHM or IBM compatibleeollwah- jp|iin.jimr.> tne 
irit. altacfKia to Ihe ST computers ¥13 the DMA (Direct Memory 
Access) pott, contains an Intel 8088 processor with M?X pi RAM and will 
• • -i • •-r • disi ii .is ST i -i". lite 1 ii » also act as a second | 
.),-> i i i , . . rrm.ii') it-- ,-̂ cf ,i- î aitioriai îX/̂  of mencry Thn niM co-
proceii.no >.nit should be available <n laio Summer lMC H you would I 
to be informed wtu*n ii t, pfrm* compieta and rwtnrn rrw ronpnn 
bntow Me wii 'ie«d you further dwtult« soon as w hayo therr. 
20Mbyto HA RD DISK £739 I 
Tlw new Atari hard drat lor ifw .ST ijrtg*. hit jtrai rwvi roiootod All ST 
i oniputers already ham J -ard disk mtetlacobuilt .'HO them so there no 
Outers j: iniertace iTOutred I he memory size ot Ife dii* is -i mos-iivc 20 
meijabrtra (unformatted) Willi .1 iJjLi liaiivl̂ r in> ol 1 Mbytes pflt 

corn! Ai a pneu ol (73P r-VAT ine sv hvd d«k ortera maaaive 
OiHitge with tasl access al a very reasonable pneo 
NEW ST SOFTWARE PACKAGES 
ttwr*- w r, t.w hundreds or software packages wi<h hsvo been an noon 
ced 10) IfMt Alan ST mngo Titles avs'able now include DU Man * Oflsac 3 I 
clone .v. wi-si m 114 0 Base, a DBase 1 clone in addition, PC trlefcomm is 
n VTlOOenniMior which enables you to ut* any ST keyboard as a terminal 
con nee led to a rrjiinriame or mil 1. Ottw prô ratns mcruoe a Lotus I 2-3 | 
clone 1 sec paragi aph beiuw) 
VIP PROFESSIONAL • LOTUS 1-2-3 ' CLONE 
T h ^ is pf yb.lbly the moat impressive program to hare Own î mmM so far 
lor trie ST fAr *je VIP Prr>lrT,siorul IS An eapewiely easy lo u»e, inlegralej 
H>rea<liheel. database .md graph ta program Afuch it identical boln in 
ir-jtji.-', and commands lo 1 otus I W mo samo spreadsheet analyst 
miorrnaiiori maiiô emenr ano enrsotd'nary business qiaphiw. ore-til com 
bineil in one • mi lo - I'I atfQftfable cv-1'.-Vage VVh-i' more. VlP Proles- I 
sional not >nly lui .ill ihe features ol ' 7 3"* iriu c.m niw type the same 
i.x/-r mr.ndii :o do fhe same tnir.91 ProhahV ife most surprise rcoluro ot 
vip Kroiesaioeai n not its soia1 eompontiiily wnn loius 1 Z-J". n.jr its 
ease ol uw» but il<i pr-c» I.Otm I J 3" fur Ihe IHM PC/A* costs {Mi 
(-VAT fitS4?J). whpr»» VIP Pmtciw-.njil lor the ST <-. 3 moro £189 | 
(•VAT L-IKIWI that 1 less lhan halt tne price :( you would l«*o lurthef | 
details, hi Vip Professional, i«cjs<t mjni conixn below 
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WE ARE THE UK'S Nol ATARI SPECIALISTS 

SILICA SHOP LTD, 1-4 The Mews, Hathertey Road, Sldcup, Kent, DA14 4DX 

SEND FOR FREE ATARI ST LITERATURE 

Ar luwiiw have hrw successfully decieatetl lo Aian ever arm« me.' products lirtt appeatod on iri« UK 
mjrACt WC can attribute Out success largely 10 lie Atari specialisation wti I h we ftm. 1 Cr- nri'l Ii) rile u v 
back-up provide asvured lhi*i wie-nyou buy a puKI. ol Aian hardware at SII'C/ji you will be fully 
Mipsr.i'ted Our mailings ij.vii i; rinwvol sollwaro releases ard (K-relopfriC'its »•» keep yoj up lo dr-ir with 
the Atari market and ouf lecnnicol luppofl team and salea staff are .-.I the end of the Ic-ni'".''l+ne lo 
ileal with AiiJi proWern> ard vjpfity yoie »-wfy rw l With mil -.litt blat. A" -uni in kaep v l ' I • ol 
all lie. avaiiai-:.. Atari nardwitie soflwrue. peripherals and acerKsor»n we also stock a wide ranqe or 
Atari ooocoieo boons and truougn us. the ownins on our list can subscribe to several Amei can Atan 
dedicated magazines "Vc con provide • full aervice lo all Arai, owncis and are now HrtnPy K>tr[illslml 
Ihe UKS fit .Mill H ONf Allan S«e- ..I Mere AIO itrtl vtirn- I it liw l|Hivjt en ear offer lo our cuStorrK̂ lc 
* FREE POST & PACKING O N MAIL ORDERS rtyou would Irke » Oe rrgalered on our mating 
* FREE NEXT 0AY DELIVERY lts( » on Al*r( computer owner, or » pmon 
* INFORMATION MAILING SERVICE interested in buying an Au,n rruKhme. Jef uf 
* TECHNICAL SUPPORT TEAM Anon. Wc m* beptcMd lo keep you Up lo dale 
* HIGHLY COMPETITIVE PRICES with new Alar, die.elopm.nf. f r » of rtiarfl. So. 
* AFTER SALES SUPPORT SERVICE return Ihe coupon today Wbegan experiencing 

. * REPAIR SERVICE ON ATARI PRODUCTS ^ specfalHf Aran service Ihar n i«c<ms lo none. 

To: Silica Shop Ltd, Oepl YC 0C80 1-4 The Mews, llalhcrley Road, Side up. Kent. DA 14 4 OX 

PLEASE SEND ME FREE LITERATURE 
ON THE NEW RANSE OF ATARI ST COMPUTERS 

Mr Mrs.Ms 

Address: 

Imluts: Surname: 

SILICA 
HOTLINE @ 0 1 - 3 0 9 1 1 1 1 

Postcode: 
Do you already own a computer 
II SO, wtwcti one do you own? 
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a text-teaser, 
world where 

no 'modo has lept before! 
Go on... take a swing at it! 

SPECTRUM 48 K £7-95 £8-95 COMMODORE 64 
„ N Ocean Software is available from selected branches of: 

WHSMITH rjSSESSm WOOiWOBTH LASKYS Rumbelows 
P r o p r i a Spectrum Shops and all good software dealers. Trade enquiries welcome. 

Ocean Software Limited 
Ocean House 6 Central Street • Manchester M2 5NS • Telephone 061 832 6&33 Telex 669977 Oceans G 


