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Famed for their fighting prowess the Punkoids are sent 
on the most important mission of their inhuman lives -
to assassinate the last deviant human being on this side 
of the anti-matter curtain. 
Tantalus is a full colour, hyper-graphic, super arcade style 
adventure. You have the chance to affect the final out-
come - life or death for the Last Deviant in the Universe! 

Spectrum 48/128 £8.95 

Liberty House, 222 Regent Street 
London W1R7DB 

Telephone 01-4390666 
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Protection Act? We have the answer. 

YOUR COMPUTER. JULY 1986 2'< 

ADVENTURE REVIEWS 
Our guide to the best of the latest 
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Alan Sugar's millions. 
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It is a mistake to dismiss Logo simply 
as a language to control turtles, as 
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COMMUNICATIONS NEWS 
1 C Pastel to follow the French 
X 3 example? 
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SOFTWARE PREVIEWS 
< Q Games in the pipeline. 

SOFTWARE NEWS 
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O A B i g Blue's blockbuster. 

SPECTRUM 128 
PROGRAMMING 
Continuing our guide to the inner 
working ot the Sinclair - sorry Amstrad 
- 128K computer. 

COMPANY PROFILE - ELITE 
O O We preview tomorrow's 

chart-toppers. 

PROFILE 
Commotion, the robot 
makers. 

HARDWARE REVIEWS 
O "I Thomson's monitor and a joy-
O X stick with 4 or 5 way movement 

SOFTWARE SHORTLIST 
A \ The best of this month's 
^ X games. 

NEXUS COMPETITION 
Win a digitiser in this month's 
competition with code-breaking as the 
aim. 

SOFTWARE EXCHANGE 
Our new software 

O t a supermarket. 

EDUCATION 
Computers with a touch of 
class. 

Could you be a Mr. Fix-tt? 

CLUBS 

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

The scene in Scotland. 

PROGRAM RLE 

7 f t ^ your fingers do the 
i w programming. 
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No wonder people are racing out to buy Amstrad'S 
new CPC (Si28 computer. 

Not only does it answer all your business needs, 
,T'S a ' s o compatible with nearly 200 
arcade and adventure games. So it 

l! tHlliiilTT141 c a n either speed you through your 
I m l l p i n i l ' n c o m e tax returns or whizz you 

^ c a M k J j M j J round a simulated Silverstone. 
- j H H f l P i i ^ ^ On the business side we start 

^ ^ ^ v L you off with 
I M M H H a H l l M H l a 
which introduces you to the Amstrad CPC 
6128's impressive range of capabilities, 
and the best ways to exploit them. 

You'l 1 discover 1 low i t s massive 
128k memory can open the door 
to over 8,000 CP/M* 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 you need 
to take the big problems 

out of your small business. 
But even if you don't own a business 

there are plenty of good reasons for 
owning an Amstrad CPC 6128. 

It makes short work of the problems 
we all face. Like keeping track of rates, mortgage and 
11.P. payments. 

1 Iowever even software packages as comprehensive 

AVAILABLE AT ALLDERS • BOOTS • BRlDGERS • CLYDESDALE • COMET • CURRYS • D1X0NS • GRANADA • GREENS • tASKYS • JOHN LEV/IS 
M >L 
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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 lull colour). So it's ready to go to 
work as soon as you get it home. 

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

l-mally there's one feature of ihe Amstrad CPC 6128 
that's both good business and a pleasure: the price. 

With Green Screen around £299 

Addivss 

tC/6l28|b] 

Tell me more about the Amstrad CPC b 128 

Name 

With Colour Monitor around £399 

Amstrad CPC 6128 
with 128k memory 

W h o says b u s i n e s s a n d p l e a s u r e d o n ' t m i x ? 
Amstrud i'.O Box 4t>2. Btoniwood. b>sex CM 14 41-.1-

M i«..i Iuicici.i..ikul L>î it.ii Rc^unn li,v 

RUM8U0WS SU?«LMt LrtSCOUNI SfOrtES • rANDY - VAllANCES • W.H SMITH • WlGFALlS • AND GOOD INDEPENDENT COMPUTER STORES 



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 you r leisure you can pick and choose 

the ideas that will profit you best. 
And with an extensive range of hardware, 

software and peripherals on show, you can 
be certain there's something of interest for 
eveiyone. Whether you re a seasoned 
professional, a teacher or an enthusiast. 

There's also a line-up of services and 
facilities to help you make the right decisions. 
Like the Application Advisory Service and 
consultancy area, our Product Locator system, 



the new P C W Show Education Centre and for you r tickets now. [Business, professional 
the Association of Computer Clubs. 

All ollering help and advice with 
your computing problems. So how 
will the stars fare against the 
smaller specialist suppliers this year? 

and trade only days 3-4 September |. 
For advance tickets at £2.00 each 

ring the P C W Show ticket office 
on 01-487 5831 with your Access 

or Barclaycard number. O r send 
a cheque to P C W Show Tickets, Get set lor the main event when all will ^ ^ S J j j J ^ ^ 

be revealed. j y SEPTEMBER 1986 ^ ^ Manchester Square, Ix>ndon 
The stadium is London's Olympia. (JLYMPIA LONDON 5AB. 

The dates 3-7 September 1986. Send S p o n s o r e d by Personal C o m p u t e r Worid Or£4n iw<1 by Moosbu-i l-rru:rd 11 .Waiuholci Ŝ  j u j i i - L K H U W I M M I I 

' « v < i & m* mm* K wm% a 



CHARITY COMPILATION TAPE 
ALL PROCEEDS GO TO THE 

PRINCE S TRUST 

LIGHTNING DISTRIBUTION LTD 
841 HARROW ROAD 

LONOON NW10 
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GARGOYLE 
GREMLIN GRAPHICS 
INCENTIVE 
MELBOURNE HOUSE 
OCEAN 
PSION 
U S GOLD 

ACTIVISION 
ANIROG 
BEYOND 
ELITE 
FIREBIRD 
LLAMASOFT 
OCEAN 
QUICKSILVA 
SYSTEM 3 
U.S. GOLD 
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PSYI RON 
I ALL GUY 
AD A S I R A 
S A M STOAT SAFEBREAKER 
SPLAT 
MUGSY 
KONG STRIKES BACK 
CHtOUfcREU FLAG 
BLUE MAX 

PITFALL II 
SPACE PILOT 2 
PSYTRON 
FALL GUY 
DEMONS OF TOPAZ 
SHEEP IN SPACE 
KONG STRIKES BACK 
B L A C K I H U N D E R 
DEATH S I A R INIERCEPIOR 
IALLADEGA 
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W [ ,•:•;"• TIMETRAX 
J u s t a f t e r t h e H o l o c a u s t y o u w o u l d n ' t t h i n k a n y t h i n g e l s e c o u l d g o w r o n g now w o u l d y o u ? T h e r e y o u w e r e s i t t ing p e a c e f u l l y in 
y o u r c e l l a r , t r y i n g to h a v e t h e n e r v o u s b r e a k d o w n y o u ' v e e a r n e d a n d the n e x t t h i n g y o u k n o w y o u ' r e sett ing o u t t h r o u g h t h e 

P o r t a l s to s t o p t h e Ev i l O n e r e n d i n g a s u n d e r t h e f a b r i c of C r e a t i o n ^ S o m e d a y s n o t h i n g g o e s r i g h t . . . 
A n a m a z i n g , a l l - a c t i o n , a n i m a t e d a d v e n t u r e a c r o s s t h e a g e s of M a n to s a v e c i v i f i s a t i o n . You' l l b e a b l e to s t a r t p l a y i n g it in m i n u t e s 

b u t y o u m i g h t n ' t f i n i s h it f o r y e a r s ! 
W A R N I N G : T h i s g a m e c o u l d d a m a g e y o u r s o c i a l l i fe. T I M E T R A X is a n a d d i c t i v e h a b i t . 

SPECTRUM 
I lie An:iis Press Software (inmp. 
I .iherty I louse. 222 Regent Street, 

London. \MR 71 )H. 
telephone: (01) 439 0666. Vft«jflr(rfui|i /MIND G/4MES 



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 that a review will he based on an 
immediate evaluation of a product is not a 
disadvantage; the attractions of that tvpe of hardware 

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

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

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

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

Heavy loss at 
Commodore 

I lot on the heels of the 
Commodore announcement of 
the final official launch of the 
Amiga in the U.K. follows the 
news that the company is 
showing a pre-tax loss of $36.7 
million in the first quarter of 
this year on sales of SIS2.3 
million world-wide. 

Commodore U.K. head 
man Chris Kaday says that 
despite announcements of the 
poor financial showing, there 
arc many people still wanting 
Commodore products and that 
owners of 64s. 128s et at need 
not worry about their favourite 
computer company. He is 
particularly optimistic about 
the Amiga, announced in May 
as a £1.500 business machine 
with colour monitor and 
built-in disc drive. 

"We are recruiting dealers 
foi the Amiga," he says. "We 
have about 50 dealers and they 
arc applying thick and fast. Al l 
the dealers wc have so far 
recruited have made their first 
orders. I would say wc arc 
cautiously optimistic about the 
product." 

Kaday also spoke about the 
much-mooted IBM 
compatibility add-on for the 
Amiga. " I t is only of short-

term importance. Once the 
software becomes available in 
true Amiga form, people will 
not want PC software for i t ." 

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

The new man at 
Commodore was. however, 
more forthcoming about the 
company's Amstrad-kil lcr, the 
Commodore 12S-D. The 
machine previewed exclusively 
in Your Computer in March, 
includes monochromc 
monitor, detachable keyboard 
and full 64 compatibility and 
Commodore says it will be 
pushing the machine heavily in 
advertising during the 
summer. Although 
Commodore says there will be 
no reductions to the £499 price 
of this bundle, summer 
promotions have been known 
to include price cuts. 

RAM upgrades 
Elsewhere in this issue of Your 
Computer is an article 
describing the installation of 
an extra 256K bank of R A M 
to the PCW8256 computer. 
Having upgraded the R A M 
disc of the machine, the next 
obvious step is to install an 
additional disc drive. 

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

includes all the necessary 
mctalwork 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. 

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

Citadel Products, 50 I ligh 
Stieet. Edgware, Middlesex 
HA8 7EP. Tel: 01-958 1848. 

Silicon City. Mithian, St. 
Agnes, Cornwall TR5 OOE. 
Tel: 087255 21123. 



NEWS 

Sir Clive 
backs WSI 

There is life after death, at 
least if you arc a brainchild of 
Sir Clive Sinclair. While 
Amstrad figures indicate just 
how many tape recorders and 
monitors it wants to add to the 
Spectrum and how quickly it 
can dump the Ql. . those 
behind Sir d ive 's Mctalab 
brainstrust have been working 
quietly to get one of his most 
innovative projects to date 
back on its feet. 

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

It should have been no 
surprise, then, that the idea, 
together with the people 
working on it, has now been 
moved to a new Sinclair-owned 
company which docs not 

contain the name of the 
famous silicon-knight. 

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

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

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

More low-cost 
PCW software 

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

That is a considerable 
reduction from the previous 
price of up to £5(X) - still the 
price for the similar Ashton-
Tate IBM PC product. It is 
cxpcctcd that other major 
software firms with CP/M 
versions of their software will 
soon follow. 

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

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

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

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

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

to pictures crcated with the 
light-pen. 

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

M E E T 

MAN LOGIC 

I N THE BEGINNING.. 

MAN LOGIC 
3 i 

INRWKLD OF HI- TECHNOLOGY IT 
IS ASSUMED THRT THE COMPUTER 
IS D CRERT/ONOf TODRY. 
HOWEVER. IN THE BEGINNING-
THERE WRS 7W/7AT RND HE 
LONG-ED FOR. RKNOWLEDGE OF 
THE HERVENS. RKNOWLEDGE 
WHICH ONiyR MRCHJNE COULD 
GIVE HIM.. R LOGIC MACHINE'. 
RND SO H£ S£T R80UT CRERT/NG 
SUCH R MR CHINE. R MRCHtNE 
WORTHY OF THE RT TEN TIOM OF 
THE GODS! 
IT /SOT THRT MO MEN T OF 
FULFIL ME NT OUR STORY BEGINS 
AS THE FIRST QUESTION IS RSXED 
OF THIS MONUMENT TO TRUE 

enlightenment.. 
£ 

By NEIL BRADLEY 
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J HE TOUCHESTCHALLENGE YET 
I OK MERCENARY ENTHUSIASTS. 

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

BIRMINGHAM B138HS 021-449 9516 

E N F A B of E Y N S H A M 

C o m p u t e r Works ta t ions 

workstations from £57.50 inc V A T 
amstrad workstations front £64.40 inc V A T 

cnfab also offer worktablcs: printer stands: custom built tables: 
filing trolley's etc. carriage extra 
for more information write to:-
ENFAB of EYNSHAM 

9 Tilgarsley Road, Eynsham, Oxford OX8 1PP. 
please enclose a .S'./t. E. 

OK Telephone: 0865 881561 

Why pay repa i r bi l ls 
when you can solve or 
prevent mos t of your 
1541 and 1570 disk 
dr ive prob lems 
fo r only £19.95 

Every t ime you use your 
disk drive the protect ion 
on your software bangs 
your playing head, 
eventually knocking it out 
of place. Now wi th our 
very easy to use Magic 
Disk Kit with 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 : -

Robtek Lid. Unit 4. Isteworth Business Complex 
St. John's Road. Isteworth. Middx. TW7 6NL 
Telephone 01 -8474457 

a 

I 
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COMMUNICATIONS NEWS 

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

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

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

Spectre modem for 128 
Undergoing pre-production 
beta testing is the Spectrum 
128 modem hinted at in last 
month's Your Computer. For 
£79.95, Spectrum 128 owners 
will be able to buy custom 
modem, the Spectre, from a 
company which rose from the 
ashes of O i l Ltd. which 
designed and manufactured 
the famous VTX5000modem, 
among others. 

Spectre Communications, 
run by ex-OF.I. engineer 
Lawrence Cook, has done a 
deal with Tandata to use part 
of the Tandata Qeom Ql 
modem system in its Spectre 
package. Spectre uses the 
modem section of the modular 
Ocon system an ex-OEL 
product replacing the 
software module with its own. 
Sinclair owners will be 
delighted to hear that Dave 
(lorski. who contributed 
major enhancements to the old 
VTX5000, was enlisted to 
write the Spectre terminal. 

Full scrolling text and 
viewdata standards will be 
catered for as standard and 
although the Spectre modem is 
restricted to 1,2(X) baud, an 
on-board RS232 interface 
enables the user to link to 
more exotic modems, 
something virtually unheard of 
previously even on the original 
Spectrum. Gorski's software 
has full off-line mailbox 
capabilities, user-to-user and 
3(H) baud configuration 
options. 

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

slightly 'over the top' to bring 
it to our attention-at £149.95 
plus V A T the WS4000 must be 
one of the cheapest Hayes-
compatible smart modems 
around. 

For WS4000. read "stripped-
down basic version WS3000". 
Missing from the WS4000 
specifications list are the 1295 
WS3000 call monitor, 
user-programmable in/out 
port and battery back-up for its 
telephone number store. The 
40(H) can be upgraded via 
modules from its basic V21/23 
specification - 300 and 1.200 
baud to V22 and even 2.400 
baud V22bis. the latter of 
which could be put to good use-
on the new Prcslel Vasscom 
interface - see elsewhere. 

Vaunted 
Vasto boost 

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

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

Official Amstrad modem 
to stimulate Comms? 

The Amstrad modem wil l 
cost 199 and. connected via a 
suitable RS232 interface, can 
be used with any proprietor)' 
Amstrad terminal software, 
e.g., the Pace Commstar 
package. 

Amstrad claims to be 

shipping around 70.000 micros 
a month, the majority being 
the PCW8256/8512 type. From 
that there are optimistic 
expectations of up to 20,(KM) 
new Amsirad comms users by 
the end of the vcar. 

Yellow pages walks 
down the line 

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

There was no mention of 
ordinary telephone 
subscribers' numbers being 
accessible on the system -on l y 

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

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

BABT gives nod 
to internal 
modems 

At last the news that, after a 
wait of many months, several 
budget modems have finally 
received B A B T approval. 
BAB I has seemingly proved 
that its approval process is 
being speeded with the 
announcement from Miracle 
Technology that its 
Commodore 64/128 
Multimodem has been granted 
a green slicker. 

Ironically, there were many 
pundits who predicted that the 
C64 Multimodem might not 
gain BAB I approval because 
of its plug-in cartridge design. 
"The Commodore 6-1 will have 
to be approved, loo" , was a 
familiar saying but now that 
the Multimodem has been 
approved there must be a good 
chance that other integral 
modems, like those from Pace 
and Modem I louse lot the 
BBC Master, wi l l gain 
approval without great 
difficult v. 
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AmstndCPC £9^5 ttpe 
Commodore disk £12.95 • Amstrad disk £14.95 
Aggies i shuts, Akrts scarves, button badges and 
Ifcckns dvn llafcjmp ask your retailer or call us 

ACTION REFLEX 
The brand- new, all action, Medusa label 1 

launchesou: witha real smasher! It s a frantic, 

multilevel Be$t the clock ball game - and 

where'dld you see thstred-and-white 

chequered bail before ? 

Spectrum £7.95*ape < « ( ( ( « e » » » » 

STRIKE FORCE BARRIER 
Fly by the seat oi your pants atlhe controls of the 

Harrier one of the world's most excising combat 

aircraft. But bewareof enemy ground and air attack as 

you battle your way to your ultimate target. 

immnui 

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 
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• TOP 20 
i BATMAN OCEAN 

SPINDIZZY 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 BERET IMAGINE 

10 COMPENDIUM OF HITS 10 VOLUME 2 BEAU JOLLY 

11 SUPERBOWL OCEAN 

12 V OCEAN 

13 BOUNDER GREMLIN GRAPHICS 

1/1 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 

BUDGET TOP TEN 
1 THRUST FIRCBIRD 

KIK 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 ARIOIASOFT 

KNIGHT lYMt MASTERTRONIC 

BIGGLES MIRRORSOFT 

NINJA MASTER FIREBIRD 
BUMP SET SPIKE MASTERTRONIC 

SEABASE DELTA FIREBIRD 

GET DEXTER PSS 

PRICE Or MAGIK LEVEL 9 

ALTER EGO ACTMSION 



HOGUN 

STOP PRESS REVIEWS 

• Ariistiad, Commodore 0 Virgin 0 Arcade Adventure 0 /an Nicol 

Deep in the land of the rising Sony, things 
are stirring. Nobles and Samurai battle 
with 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 
attempts to re-create the atmosphere of 
fuedal Japan in the early 17th century, 
complete with peasant revolts, non-stick 
rice and lotus blossom. 

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

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

GRAPHICS 
0 0 0 
SOUND 
None 

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

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

PLAY ABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

IB IGERS IN THE SNOW 
CBM&S 0 U.S. Gold 0 Wargame 0 Lee Paddon 0 £9.95 Cass/£14.95 Disc 

Unfortunately, Tigers in the Snow is 
very unb/al&nced - the Germans usually 
win. V09 can handicap the game to make 
it more difficult but the essential 
pre-quisite of a good wargame is absent. 
The game was written by SSI, one of the 
leading U.S. simulation companies. The 
method of resolving combat during each 
move is complex, relying on such diverse 
factors as supply, combat readiness, 
strength, artillery support, weather and 
terrain. Despite all that, the game is 
reasonably easy to learn to play, and 
strategy game veterans will have little 
difficulty. 

GRAPHICS 

SOUND 

PLAY ABILITY 
0 0 

VALUE FOR MONEY 

OVERALL 

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

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

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

SOFTWARE NEWS 

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

\ Software World Cup with a 
ftee wallchart and sticker, 
costing £9.95. 

The first hint of trouble 
occurred when U.S. Gold 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 distributors and 
thus had none left for the 
magazines." 

Obviously that means that 
the whistle will not be blown 
by magazines until the July 
issues appear, after the World 
Cup competition has finished 

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

this rather tired old title, either 
pick it up for around £2 flying 
under its original Artie colours, 
or buy it on the Now Games II 
compilation; or, better still, 
buy the vastly superior Match 
Day from 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 titles are Danger 
Mouse in Double Trouble, 
White Viper. Mad Doctor and 
Tower of Evil. The label is 
called Sparklers and 
represents the re-launch of 
Creative Sparks as a software 
publisher after a long silence. 
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SOFTWARE NEWS 

Mercenery gets new 
world and guidebook 

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

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

most streetwise man about 
Targ. 

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

Trinity will 
go down 
a bomb 

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

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

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

Eventually you can work 
your way back to the 
grandaddy of them all - you 
reach the Trinity test site in the 
New Mexico desert. What do 
you do? Moriarty hastens to 
explain that this is not a 
political diatribe - "It is more 
philosophical. All 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-priced stuff", the likes of 
CRL, Artie, Interceptor and 
Creative Sparks are all 
following Firebird, 
Mastertronics and U.S. Gold 
into the bargain basement. 

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

Commodore, and Captain 
Slog is on the Spectrum. 

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 multi-
layered game which takes you 
all the way from practising 
landings through doing 
circuits of an airfield to 
planning mail runs. 

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

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

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

instrument or even engine 
failure, and wind changes, as 
well as suddenly finding 
target airfield fogbound. 
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Blue, as International 
Business Machines is 
known in the computer 

^ ^ ^ 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. unexciting but very 
popular IBM PC and its X T 
hard-disc variant. It was fol-
lowed bv two massive flops, the 
I B M Portable and the ill-fated 
PC Junior, which gave the cor-
porate giant some considerable 
humbling and earned it a good 
deal of criticism from the com-
puter industry. 

It was something of a sur-

slighth beefier version of the 
IBM PC. costs a mere £3.600. 
and includes 256K of R A M as 
standard. 

It also incorporates the latest 
in locking protection devices 
via a large key on the left-hand 
side of the machine to prevent 
prying lingers reaching the 
information on your hard disc. 
That begs the question of 
whether or not the burning 
issue among the nation's weal-
thier home users will turn from 
"Dad. can I borrow the keys 
to the car?' to "Dad. can I bor-
row the keys to the AT'1" 

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

latter can read and write 
information in either the A T 
high-capacity 1.2MB formal or 
in the standard PC 360K for-
mat. Unfortunately, software 
houses and users alike have not 
been particularly smitten with 
the 1.2MB drives and little 
software has been released to 
take advantage ot 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-
tion of an optional 3.5in. 720K 
micro-floppy 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 
are offered for use with the A T 

monochrome and colour -

Goof Wheelwright dreams of an IBM Advanced Technology computer. 

Big 
prise, however, when IBM 
finallv released its new genera-
tion of PC - the IBM PC A T 
(Advanced I cchnology) - that 
the machine was powerful, 
innovative and really broke 
some new ground in business 
computing terms. Ii is expected 
to lead existing IBM PC users 
to a new and faster standard of 
business computer, using the 
better grade of computer pro-
cessor. more R A M and greater 
disc storage. 

The machine looks like a 

w 

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

A l l in all. IBM seems to have 
taken into account all the 
major criticisms made of the 
PC keyboard when it designed 
that of the AT . Even small 
details such as the length of the 
detachable keyboard cable 
have been attended to. There 
will be no great struggling with 
the keyboard to move it to 
where you want to do. 

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

AT 
the 

added externally to allow A T 
users to read the small discs 

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

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

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

The A T wil l run much but 
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DREAM MACHINE 

not all of the software writ ten 
lor 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 
Digital Research Graphics 
Environment Manager which 
make the A T feci and look like 
the Apple Macintosh 

The software with which it 
has diff iculty is liming-depcn-
dent applications which arc too 
fast to run properly. That can 
cause serious problems when 
using games. I tried playing a 
standard version of Centipede, 
creatively known as Fuzzy 
Worm, on the machinc. only 
to f ind that the worm had virtu-
ally readied the bottom of the 
screen before I had fired my 
first shot. 

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

Sharing information 

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

It your business dreams are 
grandiose and include empire-
building, that aspect of the 
AT 's operation should lit vcr\ 
well. The high capacity of both 
R A M and hard disc could 
prove particularly important, 
with -40MB or more o f hard disc 
available and several mega-
bytes of R A M . 

Al though you might dream 
about using the IB M version of 
the A T , it is much more likely 
to be one of the clones of the 
machine which you can afford. 
A T clones arc now available 
lor less than £2.000 and the 
price is still falling. 

There can be no doubt that 

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

within a year or two the cur rent 
craze for inexpensive PC 
clones wi l l be replaced by an 
equal number of similarly-
priced AT-speei Meat ion 
machines. I veil now there are 
accelerator cards available foi 
existing PC's which piggy-hack 
the A T 80286 processor 
through an expansion card to 
a standard PC. 

The advantages offered by 
the A T hard disc capacity are 
also under threat wi th the 
advent of internal hard cards 
tor the PC' which now allow vou 

jo add up to 30MB. using the 
new Mountain 30MB hard 
card, to a standard P(' without 
an external or up-rated power 
supply. 

Unt i l Amstrad makes avail 
able its much-touted sub-t'sOO 
PC-compatible or one of the 
clone manufacturers has a big 
enough distribution system to 
make a difference. that 
upgrade route from PC to A T 
specification wil l be as much of 
a dream as the A T . 

Wi th a large software base 
almost all the titles written for 

the IBM PCalongwi th a grow-
ing number of A'l-specific 
titles for single- and multi-user 
configurations - and a big 
range of hardware support pro-
ducts from peripheral manu-
facturers. the dream of A T 
ownership is likely to be dang-
led before home and small bus-
iness micro owners for some 
time. The ever-downward 
price spiral should ensure that 
a few can grasp of the real 
thing. • The cartoon charac-
ters shown are from an IBM 
brochure. 
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Ghost and Goblins, chart hound. 

Eliteism 
ho had the most games 
in the top twelve best 
sellers of 1985? U.S. 
Gold? wrong. Mel-

oournc House? - wrong again. 
Elite Systems, a small company 
from near Birmingham beat all 
the mega-buck companies with 
three titles. Frank Bruno. /\/'r-
wolfand Commando. So what 
is the secret of its success and 
how does sales director. Steve 
Wilcox plan to repeat the suc-
cess in 1986?• 

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

Wilcox is unrepentant about 
producing the computer indus-
try's equivalent of the disco 
record. "You do not have to 
read a 15-page instruction 
manual to play one of our 
games. We write programs for 
people who arc enthusiastic 
about games. They have 
played it in the arcades, they 
want to buy it. load it and play 
it. Af ter a short lime they will 
get fed up with it. go out and 
buy another one. Our games 
sell in big numbers for a month 
or so and then drop out of the 
charts." 

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

Spectrum, Commodore, Am-
strad and CI6, did well. Ghost 
and Goblins is a big hit in the 
arcades and the imminent Elite 
adaptations of it should put the 
company back at the top of the 
charts. 

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

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

Paper boy 
Following that is another 

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

" I f we have a weakness, it is 
that we cannot write anvthint» 

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

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

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

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

According to Wilcox. " I 
can't say anything definite but 
just look at the games Capcoin 
has in the arcades and you w il l 

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

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

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

"As I see i t . computer games 
conic from two routes. The 
adventure-type strategy games 
arose from computer games 
written on mainframes. 
Arcade shoot-'em-ups can 
trace their pedigree all the way 
back to Pong and the home 
video consoles. I think there is 
room in this industry for both 
kinds - we just happen to know 
the kind at which wc are best." 

Can the arcade megabit do as well on micros? 

YOUR COMPUTER. JULY 1986 2'< 



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. V\fe 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 l imited. 55 Ormside Way. Holmcthorpe Industrial Estate. Redhill. Surrey. 
| Please rush mo tho following: (PRICES INCLUDE VAT AND CARRIAGE) 

I DISCOVERY unit(s)at £II4.94 
I I enclose a cheque for £ or please debit my credit card 
| account wi th the amount of £ 
| My Access | J Visa { J no. is: I I I I I I I I i T T T 

I MY COMPUTER IS! OA8K GSPEC.+ •l28K(tickbox) YC 
| NAME 
| ADDRESS 

I L w J P j l K ^ 
I TELEPHONE 
l _ -

DISCOVERY 
CRUSHES THE 
COMPETITION 

NOW C O O Q C 
ONLY 

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

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

• 3 W 2 5 0 K DISC DRIVE 

• DOUBLE DENSITY DISC INTERFACE 

• JOYSTICK INTERFACE 

• PRINTER INTERFACE 

• VIDEO MONITOR INTERFACE 

• RAM DISC FACILITY 

• BUILT-IN POWER SUPPLY FOR DISCOVERY AND SPECTRUM 

• SIMPLE ONE-POINT CONNECTION 
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ommcrcially. it was a 
silly idea. A travelling 
representative for Rip-
max. the hobby model 

company, spent an hour or so 
in late 1982 with an inventor in 
Cambridge, drinking coffee 
and playing with two servo 
motors strapped to two pieces 
of plywood. The inventor. 
Peter Mil ler, called it a robot 
arm and kept it on his desk 
until such time as it could lake-
its part in educating future gen-
erations as a computer-oper 
aied, pjoblcm-solving device. 

Tim Quote. Ripmax rcp-
rescntaiive. was impressed. As 
a result, the contraption, suit-
ably groomed and christened 
The Bcasty, made its debut in 
public at the 1983 Acorn show 
as the first product on offer 
from Commotion COM-
puter-operated MOTION. At 
that stage, it was little more 
than an interface for a com-
puter. used to power whatever 
the end-user envisaged for it. 

" I f I had been a little wiser, 
I would never have done it. but 
it was a passion." says Coote, 
founder, managing director 
and packing operative for his 
Enfield firm. It was not, how-
ever. a passion which gripped 
too many visitors to the Acorn 
show that year. "We had an 
enormous stand, which 1 spent 
hours building, with doors 
which opened in every direc-
tion, and I stood there with 
Beasty saying, "Isn't this amaz-
ing?" and everyone walked bv, 
saying. "Yes. but I don't want 
to buy i t ." So I thought there 
could be a disadvantage here 
it is good fun. but it's costing 
money. 

Try and try again 
Me decided to try again, 

approaching schools and col-
leges direct, learning what thev 
needed, collecting information 
on what else was available and 
arriving rapidly at the conclu-
sion that his product as it was 
would not sell. Miller's sister 
obligingly designed something 
for the Beasiy lo run and Coote 
took delivery of the Beasty arm 
as Commotion's first real 
robot. 

"The schools said we like it. 
it's cheap and it's cheerful and 
we can do things with i t ." The 
company was under way. with 

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

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

keting, some of the stuff com-
plete rubbish and over-priced. 
There was some reasonably 

good equipment but the wrong 
people were trying to do some-
thing with it. Inventors can't 
run companies. If you rely on 
inventors, you never get any-
thing lo sell, because they 
never stop improving the pro-
duct." 

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

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

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

worst thing you can do in bus-
iness - nine different price lists 
and thousands of widgits and 
wodgils. It was a tester to sec 
who wanted what and we 
realised that the retail market, 
although very interested in 
robotics, was going through a 
very difficult phase, and any-
way it was 1100 for a robot 
arm.. 

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

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

Two years of talking, 
demonstrating, mailing litera-
ture and attending shows, with 
a steady increase in the number 
of products on offer, has 
brought Commotion to its pre-
sent position of comparative 
affluence. The company has 
more than 700 items for sale in 
its currcni catalogue - aimed 
to please only one market - is 
poised to make a sensible profit 
this year and has recently 
opened its first Technology 
Centre at its F.nfield headquar-
ters. 

That is designed to encour-
age teachers to see what is 

I available lo them and to discuss 

Tim Coote, Commotion man-
aging director. 

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

Helping hand 
"I t doesn't matter whether 

we sell a £5 kit or a £10.000 
arm." says Coote. "We're here 
to help. Any teacher can tele-
phone and we wil l give honest 
advice. We are not biased to 
any particular system, because 
teachers must have something 
they can use, and the Centre 
gives them the chance to try 
things they may have seen only 
in catalogues." 

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

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

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

What a 
Commotion! 

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

aim. 
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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 Incc upon a time, when Sinclair was promoting "Britain's 
M m best-selling computer", when one of the pioneers of the 
• M micro revolution was already in receivership, and when 

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

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

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

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

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

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

The tale from there is depressingly familiar. Wil l the new 
all-singing, all-dancing, 16-bit, super-amazing Amiga arrive 
in time to restore Cinderella's fortunes, or will the company's 
invitation to the ball he withdrawn? Time, as they say, wil l tell. 

/ nevitably. any look at 
Commodore add-ons 
must concentrate on the 
64. with the occasional 

side-glancc at the 128 arid Vic-
20. Whatever their succcss in 
the States, neither the Plus A 
nor the C16 reached the homes 
of sufficiently significant num-
bers of enthusiasts in the U.K. 
tor the peripherals industry to 
show much interest in them. 

In Britain, the most impres-
sive showing of the 64 was as 
a games machine and it is 
scarcely surprising, therefore, 
that joysticks and Irackerballs 
feature high on the list ot" avail-
able peripherals. Companies 
like Kcmpston. Spectravideo, 
Cheetah and Atari vie with 
names such as Vulcan, Mccd-
more, Cookridgc and C B M 
U.K. to supply the youth of the 
nation with the fastest and 
most efficient weaponry for 
zapping aliens. 

Models with titles such as 
Sureshot. the inevitable 
Quickshot. Hotshot. Gunshot. 
SpeedKing and even Zipstick 
spell destruction in figures 
ranging from about £8 it) 
slightly less than £20. but 
among so much publicity, the 
Lightwave product. The Stick, 
has certain modest appeal, noi 
least for its £12.99 price. 

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

tates. or you cannot see the 
wretched pixels anyway, there 
is always the Robtek Game 
Killer. That small black car-
tridge slots into the cartridge 
port at the back of a 128 oi (>4 
and proceeds to corrupt the sig-
nals from arcade-style games -
or at least those which use 
sprite collisions to determine a 
player's fate - by some undis-
closed process which disables 
sprites and turns little green 
men into silting ducks. 

Music micro 
Whether that wil l be 

regarded by inveterate games 
players with the enthusiasm the 
makers expect remains to be 
seen but. for £14.95. you can 
decide for yourself. 

Because of the attempt to re-
launch the 64 as a music micro, 
the machine is well-supported 
with noise-making com-
modities ranging in price from 
£10 to £250. keyboards, synth-
esisers, synchronisers and be-
your-own-Beethoven packages 
abound. One of the more pro-
lific companies in this area. 
Music Sales, offers a keyboard 
emulator and various music-
generating packages. Prices 
range from £9.99 for Playalong 
Albums to the £100 Sound Ex-
pander which claims to in-
crease the already good range 
of sounds on the 64 and 128. 

Syndromic supplies a drum-
emulating kit. with a com-
plementary package expanding 
the original drum rhythms by 
50 "new samples". The supple-
mentary disc promises a " ful l 
selection of tom-toms, sweep. 
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COMMODORE SUPPLEMENT 

pitchhend toms, cymbals, hi-
hats, 1 .atin cffects and syndrum 
effects". I i docs not. however, 
promise ear-muffs. Thereafter, 
the company indulges itself and 
more dedicated music enthusi-
asts with a four-octave key-
board for £125 and a Sound 
Buggy, with Midi facilities, for 
m. ' 

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

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

The Brother I IR-5 is a good 
example of this sector of the 
market, since it is a thermal 
printer which prints a full 80-
colurnn width of paper and 
costs £110. Commodore, of 
course, markets printers which 
arc specifically compatible 
with its computers and they 
cover the full price range from 
£100 for a plotter, up to the 
DPS1101 daisywheel letter-
quality printer for £390.99. If. 
however, you want a full-facil-
ity printer at rather less than 
Commodore prices, you will 
have to investigate the world 
of printer interfaces, of which 

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

Hardware roundup 
testing samples. In this gather-
ing, Datel sells its Sampler for 
£50. 

Still with the entertainment 
aspect of the Commodore in 
mind, the modem market is 
well represented by several 
companies. Prominent among 
them is Miracle Technology, 
which offers an RS232 serial 
interface with each of its mod-
els. thus avoiding the perennial 
difficulties of the Commodore 
non-standard link. Commo-
dore has the Communications 
Modem, which sells for around 
£100 and includes a year's free 
subscription to Compunet. 
Buy a Modem I louse product, 
for example its Modem 1000 
which costs £100. and Micronct 
is available free, but only for 
three months. You will not find 
a serious modem for less than 
the cost of these but if you are 
really committed you could pay 
as much as £650 for the Miracle 
WS 30(H) V22 bis. 

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

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

More sophisticated 
More sophisticated versions 

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

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

peripherals market, so has the 
Commodore non-standard 

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

Few of the peripherals so far 

dealt with arc of much assis-
tance, of course, unless you 
have a monitor and again Com-
modore supplies a 14in. colour 
monitor which, not sur-
prisingly, is said by many to 
give the best colour range and 
clearest definition from any 
Commodore home micro. You 
will.pay £230 for the privilege, 
which is not expensive when 
you consider that the Sony 
KX14CP1 14in. screen hi re's 
video input, with all Connectors 
necessary to tune into the stars 
and beyond, wil l cost £462,50. 

Keeping ahead 

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

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

Commotion I.td. 
241 Green Street, 
Enfield EN3 7SJ. 
Tel: 01-804 1378. 
Cheetah Marketing Ltd. 
I Willow brook Science 
Park , 
Crickhowell Road, 
St Mel Ions, Cardiff . 
Tel: 0222 777337. 
Ram Electronics (Fleet) 
I.td. Unit 16. 
Redfields Industrial 
Estate. Red fields Lane. 
Church Crookharn, 

Aldershot, 
Hampshire CU13 0RD. 
Tel: 0252 85003L 
Kempston 
Micro-Electronics Lid. 
Singer Way, Kempston. 
Bedford MK42 7AW. 
Tel: 0234 856633. 
Philips Electronics, 
City House, 
420-430 London Road, 
Croydon, 
Surrey CR9 3QR. 
Commodore Business 
Machines I -K. I.td, 

1 Hunters Road. 
Weldon, Corby, 
Northamptonshire 
NN17 tyx. 
l ei: 0536 205252. 
Datel Electronics. 
Unit 8. 
Kenton Industrial Estate. 
Dewsbury Road, Kenton, 
Stoke-on-Trent. 
Tel: 0782 273815. 
KCC Systems Ltd . 
The I-odge, 
Moorlands Road. 
Merriot , 

Somerset TA16 5NK. 
Tel: 0460 73442. 
Epson (U.K.) I.td. 
Dorland House. 
388 High Road. Wembley. 
Middlesex HA9 6UII. 
Tel: 01-902 8892. 
Miracle Technology 
(U.K. Ltd) . 
St. Pe ter ' s Street , 
Ipswich IP I IXB. 
Tel: 0473 216141. 
Atari (U.K. l td). 
Tel: 0753 33344. 
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flfl othing beats the 
M ^ B Commodore 64 as a 

/ V games machine. With its 
m W large memory, 16 
" c o l o u r s , sophisticated sound 

chip and sprite routines, it has 
played host ro some stunning 
games programs. 

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

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

T n M M M H M M H M M M I 

Commodore 64 -
the unbeatable 
arcade games 

machine 
More sedate in some ways, 

yet equally violent, is the 
marvellous Way of the 
Exploding Fist from 
Melbourne I louse. Fist has 
given rise to a host of imitators 
but remains the best of the 

Superb software 
has made the 
CBM64 the 
number one 
home computer 
for the last few 
years. Chris 
Jenkins reports. 

" chopVk ick " games. With 
one- or two-player options, 
featuring beautifully-detailed 
oriental backgrounds and 
stunning sampled sound 
effects, this kung-fu killer is 
simple to play yet difficult to 
master. 

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

More esoteric is the 
exceptional Dens ex Ma chin a 
from Electric Dreams. It is not 
so much a game - more an 
experience. Accompanied by a 
synchronised audio tape 
sound-track of voices, 
electronic music and narration, 
it tells the story of a rebel 
lifeform in a totalitarian 
society. Your task is to help 
that life-form develop. 

through a scries of simple 
arcade-tvpe reaction tests, into 
a complete entity. 

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

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

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

Returning to the popular 
theme of mindless violence. 
Rocketballfrom U K is in many 
ways a tougher version of the 
C "ommodore International 
Soccer. Based on the James 
Caan film Rollerball. it pits 
two teams of five roller-skating 
sportsmen against each other 
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COMMODORE SPECIAL 

the dreaded baiters. 
Guardian may no longer be 

remarkable graphically but it 
captures the thril l of the first 
video game to take the 
industry beyond the realms of 
Space Invaders. Some 
sophisticated multi-sprite 
routines and reasonable sound 
effects make it a must but you 
wil l probably need a rapid-fire 
joystick if you are not to die in 
hvpers pace. 

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

I f you have not experienced 
the excitement of battling the 
Thargons, jumping through 
hypcrspacc, docking- without 
a computer - and fighting off 
pirates, you should try Eilile 
immediately. 

The good thing about the 
Commodore 64 is that every 
time games players think the 
machine has been stretched to 
its l imit. something even more 
stunning appears. 
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on a circular track. As the 
display scrolls round to show 
ihe whole circuit, you must 
control your men to clobber 
the opposition, gain possession 
of the ball, race round the 
track, leap at the enemy goal 
and slam the ball in. 

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

Hyper-fast action 
It would be remiss not to 

include one of the many 
I .lamasoft games which repeat 
Jeff Mintcr's themes of 
hyper-fast action, amazing 
sprite-handling, whacky 
characters and bizarre game 
play. In Ancipital a shaggy, 
horned anthropoid must 
master 100 chambers of 
hallucinogenic action to defeat 
the evil Zzyaaxians. With 
strange gravity effects, weird 
sprites such as flying coke 
signs, bananas, hamsters and 
goats, it is a challenge to find 
the six Key Camels and the five 

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

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

Even stronger on strategy 
but no slouch with graphics, is 

'/.aids from Martcch. Featuring 
sophisticated window and icon 
graphics, the most advanced 
Rob I lubbard music, and a 
complex game System. Zoids is 
a remarkable game based on 
the popular Tomy monster-
machine toys. 

Robot combat 
Zoids casts you as a lone 

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

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

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

Best of ail 
Full of subtlety and jokes, 

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

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



LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 

DON'T TAKE A CHANCE 
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London-s-Largest Computer Shop 
CITIZEN 120D 
NLQ Dot Matrix Printer 
120 c.p.s. .4K Buffer. 
Friction/Tractor. Epson/ 
IBM Compatible 

£ 1 7 9 . 9 0 inc VAT 

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 inc VAT 

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

DOT MATRIX PRINTERS 
Brother HR5 £89.95 
Brother 1509 NLQ £482.95 
EpsonP40 Thermal AC/DC £59.95 
E pson LX 80 N LQ £229.95 
Epson GX80NLQ 
Epson FX85 NLQ 
EpsonFX105NLQ ... 
Epson LQ800 NL Q... 
Epson L01000NLQ . 
Epson JX80 Colour.. 
Canon PW1080A NLO 

£229.95 
£425.95 
£549.95 
£579.95 
£769.95 
£519.95 
£309.95 

1451 APOSMEDRES 
1441 DSHiqhRESRGB 
Phil ips Mon i to r s (Monochrome) 
8M 7502 Green 
BM 7522Amber 
BM 7542 Paperwhite 
Phil ips Mon i to r s (Colour) 
CM 8501 RGB STD RES 
CM8524Comp/STD 
CM8533RGB/IBM/MED 
1114 Monitor/TV 

Canon PW1156A NLQ £419.95 
Panasonic KP1091 NLO £299.95 
Okt Mate20Colour £252.95 
ShinwaCPASOplus NLO £195.95 
MicroP. 165NI.Q P.O. A. 
Seikosha GP50A £79.95 
np.knshaGPSnOA £105.95 
SeikoshaSP1000NLQ £229.95 
Seikosha SP1000VC NLO CBM. £229.95 
Seikosha MP1300AI NLQ300cps £459.95 
StorNL10(IBM)NLQmcl/F £279.95 
StarSG1GCNLQ(CBMI/F) £229.95 
StarSG15NLQ £379.95 
StarSD10NLO £379.95 
StarSD15NLQ £469.95 
StarSRIONLO £459.95 
StarSR15NLQ £579.95 
Kaga Taxan KP810NLQ £279.95 
KagaTaxanKP910NLQ £439.95 

DAISYWHEEL PRINTERS 
Brother HR15 (P) £359.95 
8rotherHR25 £699.95 
BrotherHR35 £849.95 
Epson DX100 £279.95 
Juki6000 £229.95 
Juki6100 £299.95 
Juki2200TypewriterPorS £265.95 
Commodore DPS1101 £279.95 
Quen Data DWP1120 £199.95 
UchidaDWX305 £199.95 
All popular interfaces, cobles, etc. available 
from stock. Custom cobles made to order. 
Let our experts match your computer to 
the printer of your choice. 
Printers — All models paraliel-centronics 
interface Serial RS232C available at same 
or slightly higher prices. 

MONITORS 
Mic rov i t oc Colour 
1431 DS STDRESRGB £209.95 
1431 MZ STD RES Spectrum £229.95 
1451 DSMEDRESRGB £264.95 
1451 DQMEDRESQL £264.95 

COMPUTERS 
Amst rad 
PCW8256256K1 xD. Drive 
FD21 Mb Second drive 
CPS Serial/Parallel l/F 
Full ranae of business software .. 
CPC6128 Green Monitor 
CPC6128 Colour Monitor 
CPC464 Green Monitor 
CPC464 Colour Monitor 
FD1 Second drive including cable 
DMP2000NLQ Printer 
MP2 Modulator 
A ta r i 
520STROMO.S 
520STM 

£333.95 
£449.95 

£86.95 
.. £91.95 
.. £98.95 

£209.95 
£259.95 
£289.95 
£199.95 

£454.95 
£172.95 
.. £68.95 
. . P H O N E 
£298.95 
£398.95 
£198.95 
£298.95 
£106.95 
£159.95 

£29.95 

£344.95 
£389.95 

1040STF1MB + D D. • Col Mon. £1149.95 
500K ST Disk Drive £142.95 
1M8STDiskDnve £195.95 
ST Colour Monitor £389.95 
ST 10MB Winchester Hard Disk... £829.95 
B B C 
New Master Series PHONE 
Commodore 
CBM 128/CPMCompatible £259.95 
CBM128Dinc1571 £499.95 
CBM128D * Monitor £599.95 
CBM 1541 Disk Drive for 64 £164.95 
CBM 1571 O.sc Dnve for 128 £259.95 
CBM64 £159.95 
MPS 1000NLQ Printer £269.95 
1901C RGB Colour Monitor £289.95 
PC10 IBM Oomp Green £1259.95 
PC10 IBM Comp. Colour £1719.95 
PC20 IBM Comp. Green £1839.95 
PC20 IBM Comp. Colour £2295.95 
Commodore Amiga P H O N E 
Sanyo 
MBC555 128K2x160K £499.95 
Sinc la i r 
QL £159.95 
Spectrum PLUS £109.95 
NEW Spectrum 128K £134.95 

S U P E R D I S K S per box of ten SSDD DSDD SS96TP1 DS96TP1 
Add 80p for P&P per order 40TR 40TR 80TR 80TR 
BASF 5Va" £11.50 £18.20 £20.00 £22.00 
3M51/4" £15.50 £22.50 £22.90 £27.50 
VERBATIM 51/4h £14.00 £17.50 £17.50 £22.90 
DYSAN51/4" £15.80 £20.70 £20.70 £27.50 
TDK 5%' £18.30 £16.70 - £33.90 
SONY 31/£" £26.30 £37.80 MAXELL 3" P.O. A. 
PRINTER R IBBONS Smgie 
BrotherHR15Corr... £3.40 
BrotherHR15MS .... £6.50 
Brother HHb £3.40 
Brother EP44 £3.40 
BrotherM1009 £4.50 
Canon PW1080A £6.80 
CBM 801 £7.90 
CBM802/1526 £7.50 

prices, deduct 10% for 5 i 
CBM 1525 £5.20 
CBMDPS1101 MS... £4.40 
Daisystep2000 £4.50 
Epson LX 80 £4.60 
Epson MXVRX/FX 80. £4.00 
Epson 100 Series £5.20 
Juki6100SS £2.20 
Juki6100MS £4.40 

Juki 2200 £4.40 
KagaKP810 £6.80 
MannesmanMT80 ... £7.50 
Seikosha GP50 £7.90 
SeikoshoGPlOO £5.20 
SeikoshoGP500 £7.90 
SoikochoGP700 ... £21.50 
ShmwaCP80 £7.50 
Star/Oki £2.20 

Mail Order + Export + Trade Hot Line Phone 01-686 6362 
Delivery by Secuncor (4 day) please add £5.75 per item. 

A Z i Delivery by Secuncor 24 hour please odd £9.95 per item. 
Send off or order by phone Quoting your Access. Visa No Phone U1 -686 6362. 
Immediate despatch on receipt of order or cheque clearance. LJr Telex your order on: 
9 4 6 2 4 0 A t tn 1 9 0 0 1 3 3 5 . E X P O R T C U S T O M E R S S U P P L I E D 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: 01-6813022 
Prices correct at copy date. Subject to change without notice due to currency fluctuations etc. E. & O.E. 



HARDWARE REVIEWS 

Giving it some 
— r -

• oysticks arc the first 
^ • line of defence in the 
I f 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-Vm-up games, a large 
robust stick with a 
conveniently-placed firing 
button is a good choice. For 
arcade games requiring a 
softer touch, a microswitch 
joystick which has greater 
sensitivity should be 
considered. 

Auto gunshots 
Vulcan manufactures the 

popular Gunshot I and 2 
joysticks. They feature sturdy 
designs with four suction cups 
attached to the base, 
permitting you to fix the stick 
on a f irm 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 scarcelv a 

stick 
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 

firing buttons, one on the 
left-hand side of the base and 
the other on top of the pistol 
grip. Both buttons have a 
slight tendency to stick as they 
arc pressed, which could slow 
you in games which demand 
rapid bursts of gunfire. The 
second fire button is designed 
to allow the joystick 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 it slightly 

uncomfortable. 
I'lie Gunsjiot 2 model is 

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

At £12.9.5, the Kraft 
joystick, new from the Vulcan 
workshops, seems over-priced 
when first compared to its 
bigger cousins. Its small, 
dainty size and plain 
appearance are somewhat 
disappointing but its range of 
capabilities more than 
compensates. 

Interesting feature 
The most interesting feature 

is a flick 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 ability to attack 
every type of game - from 
platforms and adventures to 
graphics and action. 

Light control 
The control is very light, 

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

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

The Krafi joystick is a 
worthwhile buy for the games 
player and would be an ideal 
addition foi someone with a 
stubborn model who would 
prefer a little more sensitivity. 

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

many home computers has 
more to do with their 
gamc-plaving potential than 
any more serious application, 
writes Michael Graham. 
Having installed the computer 
at home, though, many users 
use their machines, in 
conjunction with some of the 
excellent applications software 
available, to undertake a 
variety of non-game tasks. 

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

monitor become all loo 
apparent. In particular, the 
resolution of a colour TV 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 of 
characters which can be 
transmitted and displayed by 
typical broadcast T V 
equipment. 

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

The Thomson VM3102 is 
one of the latest monitors to 

reach the market and is 
available with either green or 
amber phosphor. The VM1302 
accepts a composite video 
signal via a phone socket al the 
rear of the set. Make sure thai 

The VM 1302 has a display 
quoted as35MHz, To put that 
figure in perspective il is some 
six times that of a typical T V 
set. As may be expected from 
the bandwidth and resolution 
figures, the Thomson monitor 
produces a crisp, easy-to-read 
display. 

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

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

At a glance 

CRT 

P h o s p h o r 

Video Bandwidth Resolu t ion 
I n p u t 

12in. 
diagonal 
Green or 
amber 
35 MHz 
1,000 lines 
Composite 
video. 
negative 
svne. 
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The Honeywell 32 range - good hut pricey. 

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. 

j 

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

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

Cheapest of all 
Thermal printers are the 

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

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

An all-rounder from Brother. 

people who arc 
buying new home 
computers arc offered 
printers at no extra cost, 

reflects not only the 
intense competition in the 
market, with manufacturers 
struggling to make their 
products as attractive as 
possible, but also seems to 
make the point that a printer 
is an essential part of any 
computing system. 

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

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

Prime requisite 
That helps to disguise the 

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

Another advantage ol the 
dot matrix system is the ability 
to print complex graphics Competitive features at a competitive price 
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PRINTERS 

Daisvwhccl printers generally 
use carbon ribbons which cost 
around £4 each, while dot 
matrix machines use fabric 
ribbons which are slightly 
cheaper and last a little longer. 

For thoscwith extra cash to 
spend, the Twinwriter from 
Brother gives the best of both 
worlds. Its two printing heads, 
one dot matrix and the other 
daisywheel. permit the user to 
produce high-quality text and 
graphics characters on the 
same page. 

It is worth noting that many 
computer manufacturers now 
produce their own-name 
printers and although many of 
them are re-badged versions of 
other makes, they are often 
good value and definitely 
worth considering. 

Name Price Type NLQ? 
Draft 
Speed 

NLQ 
Speed 

Colour 
Capability 

Graphic 
Capability 

HR-5 £99.95 Thermal No 30 — No Yes 

DWP 1120 £139 Daisvwhccl 
+ 

Yes — 20 No No 

801 £129 + v a t Dot Matrix No 100 — Yes Yes 

DMP2000 £160 Dot Matrix Yes 100 20 No Yes 

M1009 £169 Dot Matrix No • 50 — No Yes 

C i t e a i j&tjyia t r ix X6SL 12a 25 JNI& Ye*. 

Kaga KP810 £199 Dot Matrix Yes 160 No Yes 

1101 £199 + v a t 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 

J u k i 5520 £399 + vat Dot Matrix Yc$. J 80 ,30 Yes Xes 

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

Juki 6100 £399 + vat Daisywheel Yes — 20 No No 

S32 £595 + v a t 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 die rear cover of die PCWS256 in position. 

Increasing the memory of the 
PCW8256 to 512K is a straightforward 

DIY job, as Gary Evans reveals. 

Fattening 
the Joyce 

The main fCB of the computer: note the eight vacant sockets 
along the lower edge of the hoard. 

To judge by the 
advertising copy which 
accompanies 
promotions for the two 

models comprising the 
Amstrad PCW range, the 
memory of the PCW8512 is 
massive, while that of the 8256 
is huge. It is the 256K 
difference in the size of the 
memory of the computers 
which earns each the 
appropriate adjective. There is 
a well-known phrase, though, 
which goes something along 
the lines of it is not the size 
which is important, it is how 
you use it in the case of the 
PCW8512 the extra memory is 
put to very good use indeed. 

The 256K memory of the 
8256 computer, according to 
whether the machine is 
operating under Locoscript or 
.CP/4M. is mapped tp^ptUYtfle 
the various areas of working 
memory necessary to support 
operation of the software, in 
addition to supplying R A M for 
the silicon disc - a drive m -
which complements the Sin. 
mechanical drive of the 
computer. 

The size of the R A M disc-
differs between Locoscript and 
CP/M but in either case has a 
maximum size of 112K. The 
extra memory of the P("W8512 
is mapped to that R A M disc, 

'Increasing its size, when 
running under CP/M, to 368K 

more than the total capacity 
of a single I 'D1 format disc. 
While those who use the PCW 
exclusively with Locoscript are 
unlikely to appreciate the 
significance, those who have 
had occasion to use CP/M 
applications software wil l 
realise the implications. 

The advantages of the large 
R A M disc fall into two areas. 

depending on the particular 
application program in use. 
Some software, to function 
correctlv, requires more than 
the 112K R A M disc of the 
PCW8256. Using such 
software on the unexpanded 
machine inevitably means 
some compromise in 
performance. In practice, that 
often means an irritating 
number of disc swaps as data 
is loaded and discarded from 
the R A M disc. 

Question of size 
The 368K R A M disc will 

provide sufficient space for 
even the largest applications 
software. For example, when 
using NewWord, the N W 
COM file plus all system 
overlays and the entire The 
Word spell check suite can be 
loaded to R A M disc. WrtM <1 * -
data disc in drive a. the WP 
and spell check can be used 
without the need to swap discs. 

The second type of 
applications software to 
benefit from the increased 
R A M disc will be packages 
which require a large amount 
of data storage capacity. 
Spreadsheets, for example, 
will be able to make good use 
of the increased R A M space. 
In that instance the 
application* program will 
reside in drive a while drive m 
wil l contain any data files. 

The user will have to ensure 
that any data file does not 
exceed the 170K. limit of the 
physical drive a, but working 
in R A M disc usually will lead 
to a considerable increase in 
the speed of operation of a 
program. That is because 
R A M disc access is virtually 
instantaneous. 

YOUR COMPUTER. JULY 1986 2'< 



PCW SUPPLEMENT 

Having explained the 
benefits to be gained from the 
large disc drive of the 
PCW8512. the good news is 
that 8256 owners can upgrade 
tocnjoyal l the benefits of the 
larger R A M disc. 

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

Down to work 

To undertake the memory 
upgrade you will require a 
cross-head screwdriver and 
eight 256K x 1 dynamic R A M 
ICs. The ICs used in our 
conversion were N LLC-type 
D41256 with 150nS access 
time, available l iom 
Tcchnomatic at £3.50 each 
plus V A T . 

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

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

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

Next insert the R A M ICs. 
re-connect any connectors and 
slide the PCB home into its 
mounting hardware. 

Going for a DIP 

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

Finally, re-assemble the 
computer, switch on and boot 
CP/M. If all is well you will be 
greeted with a sign-on message 
which indicates that the R A M 
disc is 36SK in size. 

Undertaking the above 
conversion wil l. at a cost of less 
than £35. increase the power 
of the PCW8256 dramatically. 
Having undertaken the 
conversion wc can report that, 
with the larger R A M disc, 
most users will f ind that there 
is little need for a second 
physical disc drive. 

Before installing RAM. After the RAM is installed. 
A .I.U- B I .11 l.«l h'.W" » " Ivcl 

« t>, I V * ( , Im m < t~» U l I. -

B V O U S U y l o K i O O f U > . a l « - . l l ( 

I J2< K ' l l o b y l v H t l n C d f M l l i 

64 W M>«. 3li««tO(y liiilMot. 
0, CtfOtnl Iiirvutoiy I n u u . 

li"«i l-.tuf 'Js / l M r v > l i . c r 1-e.tt y 

<1 kn. oi Ob / Mock 
l.'O S>4(or» / l l* i» 

3 l<-«Mr**«J 1 r * « k » 

iiyi... / Ih/.w-.l 

I'll". '.bjlA.Ull.tli'. 
i-a o/iw s_.<..-.s u ^ . k , 
l l l O D r U fcl«o — i — . n y 

> ' n u t l t l M I U I T U I I U . i-i.u, uu uirvctci. I.trios 
^vivid* / Pltmtlmy fr.M , 
X o . u r U . / B l o ^ l 

f n « 4 / Iratk 
I k , M I V M I f M l t l.'lj: hytev H.y-1 »] Jie<i>r0 

J.'/M 
x>a 124 V 
fx. 
:o 

l.U: 

The CP/M SHOW command with the /drive/ option shows the 
effect of the modification. 

™ movmg the video andkrvh , • 

The fully-populated PCn a/ 

^ s s a e s s s s 
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PCW software 
beyond Locoscript 

J B mstrad PCW computers 
MM are supplied with a 

• § wealth of free software. 
M M First, and arguably 

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

The success of the PCW 
computers has meant that 

those companies with 
good-quality, reasonably-
priced software for the 
computer have had somewhat 
of a sales bonanza since the 
start of this year. As new 
owners discover that, given 
appropriate software, the 
computer is capable of wider 
use than basic word processing, 
sales of PCW-compatiblc 
spreadsheets, databases and 
comms software have soared. 

One of the companies to 
recognise the potential of the 
PCW system at an early stage 
was New-Star, the Brcntwood-
based distributor established 
by William Pocl. former 
general manager of the 
Amstrad computer division. 
NewStar supplied Your 
Computer with some of the 
best PCW software for the 
purposes of this review. 

I \ B N 

NewWord 7 XP 
Reference Card W 

Opening M*nu 
fijl a . -
— ftcvrt* rtocumWM 
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title character te'tvrnw 
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In the first of a 
regular review of 
PCW software, 
Peter Luke 
reviews 
NewWordan 
alternative to 
Locoscript, and 
Bridge Player for 
those who want 
a little 
relaxation. 

Why spend £70-odd on a 
word processor when the PCW 
computer is supplied complete 
with Locoscript? The answer is 
that for many business users of 
the computer Locoscript is too 
limited in the facilities offered. 

Scrolling 

Saving 

Up o*u» !•"»• 
Down <>*• inc 
Unwoscfwioh* 
IXuwn <""** KC«W*i> 

S.r>t iVKj (C5UP10 MM 
A>MT<JOO clung** 
5>>v«.l>»!r«.t IfOlti NcvAVuhI 

Typing Features. On/Off 
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M«B'J*> >rJp<i!>C 

Sri Mb l» OntOM WimunW moyn tab » 

Sn tab. non <Jcomw*t 
Mo.»tl.'Vi 10 Tab IWM TAB> 
leaWPY ifldCrtl 
Center KM wiv.'-r" "><"<j'°-
SCI ^.Kf'j 
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l«c*a ru>t< wv- faoni "•>•'• 
WrleiJr ircintotRnt 
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Hi tv.V'C" rctyoru'on 
El iii-.ci i'i I v."'1 

!>«»»« controls 
RIIMI ine rtrtr^v 

Special Printing Effects 

There is, for example, no 
provision to merge text 
documents with data files, an 
essential requirement for the 
printing of individually-
addressed mail shots. 
Locoscript lacks other features 
many WP operators would 
require; a word count option 
and spell check program arc 
two such functions. 

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

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

Building on WordStar 
NewWord is supplied on a 

single 3in. disc, both sides of 
which contain a ful l 
complement of software. Side 
one of the disc contains the 
NewWord C O M and O V L 
files, in addition to some 
installation software and 
example data files, while side 
two contains The Word, a 
generic CP/M spelling checker. 

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

massive guide to the software 
plus slim volumes containing 
supplementary notes and a 
guide to the use of the spell 
checker. In addition, the 
review software was provided 
with two sheets of A4 notes 
describing those aspects of 
operation specific to the 
Amstrad PCW8256. 

Simple process 
Having made a back-up 

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

Creation of a boot disc will 
allow NewWord lo be 
cold-started, the PCW loading 
the necessary software and 
transferring operation to the 
R A M disc. Part of the boot 
process also reconfigures the 
computer keyboard for 
operation with the W'P. 

Putting the boot in 
When the boot process is 

complete, an opening menu 
wi l l be displayed complete 
with a list of all text files on 
the currently-logged drive. 

Initially that will be drive m; 
the first thing to do is to logon 
to drive a in which a NewWord 
data disc should be placed. 

To sum up NewWord in the 
space available in this article 
would be an impossible task. 
Suffice it to say that it builds 
on the power of WordStar, the 
benchmark against which WPs 
have been judged for years. 
One of the main failings of 
WordStar is that its commands 
arc thought by many to be 
difficult to remember: in pure' 
WordStar, for example, cursor 
movement is accomplished by 
holding down the cursor in 
combination with a letter key. 
While the layout of those keys 
is described in the 
documentation as logical, tliev 
can be difficult to remember. 

Re-configurable 
To compensate. NewWord 

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

Control of the presentation 
of a document when printed is 
by way of dot commands 
incorporated in the text. They 
take the form of a dot entered 
in column one followed bv a 

J 

two-letter sequence and. with 
some commands, an optional 

'<"•̶<*>» CwwNc 

"< D»>.lKni WM» fatrq 
t a a s T J . t " " * ' 

It^gK, r.hw 

• ••il m»r r» nuiuwi 
11) <*•>«< 

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

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

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

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

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

• NewStar Software I.td 
200 North Service Road 
Brentwood 
Essex CM 14 4SG 
0277 20573 

• Amstrad PCW6256/8512 • CP Software # Peter Luke 0 £19.95 

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

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

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

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

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

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

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

GRAPHICS 
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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OUR OUR OUR 
Spec t rum RHP PRICE RRP PRICE RRP PRICE 
CUto 1406 10.00 ZwJa 8.95 6.50 BtXAre 40 9.96 7 ^ 5 
Bct-nt> JSC* 5.60 flock h - a v.vostie 8 .96 7 ^ 5 S p r t r c 40 IOI 1386 10.95 
Rattlo ot P l a n t s 7.25 Urtdmm 8 9 6 6.60 Bcpfodkna F >ai 
Y*> Ar Kuivj Hi 7 9 6 5.30 matt* 9.06 7J>5 flfljMing Wan lor |1>) 24 9 5 IB. OO 

7 9 S 5.50 VJW 9 9 5 7 J 5 InvOSJM (CI 7 9 9 6 9.95 
MM* 7.96 5.50 i M e r Pjwic 14 9 5 11.00 Transad i'C> ? 3 « l 9.95 
Z 6 d s 7.96 5-50 Ba-sic (Dl 19.95 14.00 Skyro* 9 8 6 7.45 
Rambo 7.85 5 5 0 Ticoio Frame 39.96 05.95 FA Cop Footbol 7.95 5.50 
V 7.95 5.50 Tiiro Tufinel 9.95 7.25 Movie 8 8 5 6.50 
GuOOItWWl 0.95 7.23 Lo?0 Ol Tho Pines 15-95 11.00 Lord 01 Tho Rirfla 1595 11.00 
Pock WrmSB ft85 6.50 The Ftxco 9.95 7.25 Vfo-M G a r n « 9.95 7 ^ 5 
S p m c t a y 9.95 7.25 P5I -5 Trad»>3 C o 9.95 7.25 ROTO Ot Tho Pinrvits 9.05 7.26 
TN> P L w t u 9 9 5 7.33 FA CSIR Football 7 05 5.50 Yk) Ar Xuig Fu 8 8 5 6.50 
Movie 7-95 5.50 DragcrtiMill 9.95 6.03 YieArKu ig f u (t>, 1 4 9 5 11.03 
Spfttlr* 40 9.95 7 .M Ad M u s e Sy.««m 39 9 5 32.95 Sofcl A Milton 9.95 7.25 
S a b a t o u 8 9 i 0.50 SbpcnTWP 9 9 5 4.99 Sold A Million <0) ' 4 9S 11.00 
T u b o Fspifl 8 9 5 8^0 Fwlkjbt 9 .96 7.25 
V.V.IK C a m w 7 9 5 5.60 T h e E M c n 9.99 7.45 C o m m o d o r o C16 /»4 
Wax Headrocrn 9.95 7.25 Desert Fox 9.95 7.25 C c m m a - c o 7 8 6 6 5 5 
Ou*ifrl|j/M 9 9 5 7 ^ 6 3 « « y o n Rorxl 0JJ6 5-25 l i u x i l lcad 7.95 6.96 
Oytoorv. 9.95 7-J5 Space Dout 8.95 6.50 Winter BFYMIPFCFL 6 9 5 5.96 
Pontaijiarn 9 9 5 7.25 Efflp^C , 9 8 5 7.25 Gljrtsllnjor 6 9 5 5.96 
Lc<d O l Tro flings 16.95 11.95 GtfOn fknv. •8 .95 6.50 Cbrtsic\ 1 S 95 8.95 
l a w Basic 14 95 11.03 RM.F; Titanic 9j>5 7.25 CIK-'JOI 1! 9.95 8.95 
Enpgma fcxcv 9<»6 7.25 .'itfml.S^rvIco 9 9 5 7.25 Airwoll 0 9 5 5.95 
Mugsy's R e v w g e 8.95 6.60 Interna'Jonal Kareie 6 6 0 . 5.00 KungFuKkJ 0.95 5.95 
Sam Fox's Sv.p Poker 8 96 0.50 AmsU.vl JetSroc 0 8 5 5.95 
Hot S t a t * 9 9 5 7.25 Sbike Force »«3mc». 9.95 7.25 O a o y ' S STAR F V O P M 6.35 5.95 
T>>E P I K O o f M o g k 9 .95 ' Way Ol Tno llgcr 7SU, 
Batmo-i / .95 5.50 EWe x14.95 10.00 BBC 
•wavy cn inc Mngick 9.96* 7^5 "Eito |D) i 1X95 Y«c f't Kt in j Fu 9.95 7.26 

• .Ramcc • 8.95 6.50 *^«ftl0<ing 9.95 7.25 
C o m m o d o r e 64 • Laser Basic u i b 11.00 Southern EWV 7.95 5-SO 
£M« 14.95 10.00. i ^ M r O a a r c i p ; 1985 14.00 M r. 0T<4 2 14 Oi 11.00 
B<yvb Jack 9.95 _ 7.26 U M O f f o e f i . . 46 95 12.95 M« oercc 2 lO| 16.95 13.96 
YW Ai Kung 1 u ' 8 . 9 5 ' O.SO IMi (ycr. !|J0) 19.90.. 14.01 S l ' k o Fc»(je l l a i i c 9.95 7.23 
Kurvj Fu Mjttter • 9.95 7.25 Scrcory + (Oj ' 10.05 CoTirrundo 9.95 7.25 
HwdOai 9 5 5 7.26 O i r i x i u-Cf>«3 tCO ld.95 Match D j y 9.05 7.2S 
Super bowl 9.95 7.26 TaoCci . • . ^ 9 5 5 7.25 R « « o n 2 9 9 6 7.25 
T 0 0 r a Tno SIWA 9.95 7.25 TauClUm k J 4.85 11.03 SlXKCtl « 9 5 7.25 

L a r g o R a n g e A m s t r o d d i s k s / w a v a i l a b l y . B l a n k A m a t r a d D i s k s £ 3 0 . 0 5 p o r 1 0 . 

Oifonscas orders please odd 75p per tope. Access and Visa orders welcome. Pleaso mako 
cheques payable to'C.P.S. Sorry Mar! Order Prices omy. 

CUT PRICE SOFTWARE (YC), 4 Slacksbury Hatch, 
J p V Hariow, Essex, CM19 4ET. 
' 1 • Telephone: (0279) 24433 (24hr Anuphone) 

MIDLAND COMPUTER 
LIBRARY 

ATTENTION Computer Users 

* OVER 8000 different titles available for hire for we COMMODORE, 
SPECTRUM. ELECTRON, BBC. AMS7RAD, ATARI, and MSX computers 

* 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 welcome. 

* Full computensed system keeps track of your order. We piide ourselves in 
being the most professional Hire Library in the United Kingdom, with staff 
of 1 <i who knows what the word service means. Backed by our own software 
company and programmers. 

MIDLAND COMPUTER LIBRARY 
28 Col lege Street, Worces te r WR1 2LS Tel: 0905 611072 
Send now for froe catalogue stating which computer 

Name: ... 

Address: 

T H I T O P p e o p S I S c h o k e 

ONLY 

Y.lu* • ! 

D5pt yco. C h e e t a h marke t ing l t d 
1 VflOOWBftOO* SCIENCE PARK 

CRCXHOWCUL ST MtUONS. CAHWt-» 

FREE SOFTWARE* 
FREE 15 MONTHS MEMBERSHIP 

A great new home computer dub 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 aro you committed to buy. Every two months 
you get a software update, free software & gamo playing tips. Savings on hardware 
from 15% and up to 30% off 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-monthly software. Our club is designed for all Amstrad CPC. ZX. 
Spectrum 48K & +. Commodore 64 and 128. 

AMSTRA0 SPECTRUM 
lord of the Rings £15.95 
Elite CI4.95 
Enigma Force £9.95 
too £10 9$ 
B3Ck to tno Future £995 
AfC ol Ytooo £8.95 
Battle of tne Planets £9.95 
Three ww* of Parades* £9$$ 
Tau Ce'j £9.95 
mey sow a Mi lon £9.95 

COMMODORE 
Lord ot the Rings (0) £15.96 
EK«j (D) 
Act 
Sp ttiffc 40 (D). 

£14.% 
£1095 
.£9.95 
£ 9 % 
.£9.95 
£995 
£995 

Eagma Force (0 
Skyfox (0) .... 
Back to tfiu Future 
Hardball (0) 
Arc of Yesod £3.95 
Time Tunnel (0) £995 
Fighter Pilot (0) £9.95 

One of these Mastertronic games is FREE when you buy one of the above programs 
restricted to R.R.P. Plcaso state computer. 
"One msn and tw Ofoid Spcc/Cooi 'FomiuSa One Sim Spec/Am Twicer Keepers Spec/Am 
'Caves ct Doom Spoc'Am 'Las V8 Com 'Acton Biker Spec-tom 

Who said anything about you don't havo a choice in software? 
• BUSINESS ' UTILITIES ' EDUCATION • ARCADE ' 

' ADVENTURE * ARCADE ADVENTURE * SIMULATION ' STRATEGY * 
Those are just a few hardware prices which are exclusive to our club members: 
A.MX Vouse Designer £54 4S Opus Ksco r e r 1 £122.50 Comm 1900D Col. Won £.-254.95 
Brother HR5 Prnttv £84.95 Opus OiSttwry 2 £254 06 Comm5900UMoroMoo£122SO 
Epson RX80 Pnn-er £21250 Sasa Bro Kcyooarfl £59.45 Comm lS4i Disk Orlvc & 

Sasa 2 + Ke,<x>aid £44 95 Stifcn w tb l Terminal £169.95 
S i i m - apon j icn Pack £84.95 

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 writing). 
Please make cheques/postal orders payable to T. L. DAVIS COMPUTING. All 
priced items include postage & packing except hardware items below £100. also 
are correct when going to press. Disk prices aro difforont 

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

• Various • Gremlin Graphics/DISCOVERY 

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

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

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

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

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

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

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

The next program is the Macro 
Assembler, which takes any assembly 
program file and 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 0 

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

The Monitor, when loaded, can be 
re-located and will load, trap, step, 
modify and save code to disc. The user 
can select and study any additional 
ROMs which may be resident but. be 
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 well-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 will most certainly help to 
improve programming skills; for the 
professional it must compare to the best 
of the utilities on the market for the 
Amstrad. 

One criticism is that displayed on the 
System Menu screen 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. 

IE ASER BASIC 
• Amstrad CPC -l&1/6&f/6128 # Ocean • Utility • Ian Duet den # £14.95 

Laser Basic from Ocean, which, 
according to the advertisements, claims 
to "turn your computer into a professional 
games-writing machine for fun and 
profit,'1 looks at first sight to be able to 
plug that apparent gap. 

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

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

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

The program, although mainly for 

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

OVERALL 
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 writing and 
marketing programs. Ocean is producing 
a Mini Laser Basic which has most of the 
facilities of its bigger brother but leaves 
more memory available. 
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FREE Electronic Mail. . . International 
Telex . . . 10 National Chatlines (Interactive 
Bulletin Boards). . . 70,000 users across the 
UK . . . Teleshopping . . . Multi-User 
Interactive Strategy Games 

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

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

300,000 pages of information on the huge 
Prestel database 

Micronet 800 
8 Herbal Hill, London EC1R 5EJ 

Telephone: 01-278 3143 

for just 20p a day 
r 

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

Name 

Address. 

Age. 

Telephone No 

Micro 
YC7.W. J 
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GUIDE TO THIS MONTH S 
REVIEWS 
AMSTRAD 
Classic Invaders 
Toad Runner 
Winter Games 
5th Axis 

COMMODORE 64 
Biggies 
Jump Jet Spike 
Leader Board 
Psi 5 Trading Co 
Shamus 
The Young Ones 

COMMODORE C16 
Return Of 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. 

1 L EADER BOARD 

J f j 
GRAPHICS 
0 0 0 0 

SOUND 
None 

PLAY ABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

Sports Simulation # Peter Luke • £9.95 
Hot on the heels of the Ariolasoft Golf 
Construction Set is Leader Board, 
another game designed to appeal to the 
armchair golfer. The game casts the 
player in the role of a golfer out on the 
fairway of one of four what can best be 
described as aquatic courses - water 
rather the rough awaits any errant shots. 

Leader Board can be played by 
between one and four players, each of 
whom can select an ability level from 
novice through amateur to professional. 
Each course is of 18 holes, though there 
is an option to select matches of 
anything up to 72 holes by mixing and 
matching the courses. 

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

and aimed the on-screen cursor at the 
distant hole, the stick's fire button is held 
down to start the player's swing action; 
the longer the button is held the more 
power will be transferred to the ball. 
Pressing the button again, having 
determined the power of the shot, affects 
the snap; that will decide whether the ball 
goes straight ahead or is either hooked 
or sliced. 

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

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

[S/TH AXIS 
• Amstrad # Activision # Arcade • Lee Paddon # £9.95 

You may have the impression that there 
are only four dimensions, or axes, but 
Professor Chronos discovered a fifth -
probability. Having done so. he 
proceeded to mess up the other four by 
hot-rodding it round the universe of 
time and space, making it less and less 
likely that time would exist at all. 

While zipping round in the old time 
machine, he took one of those nasty 
probability curves with his toe to the 
floor, which left pieces of his time 
machine all over the place. You must 
re-assemble the old jalopy and re-
assemble time. You do so by going 
round a series of platforms, picking up 
artefacts and kicking the hell out of a 
bunch of robots in the old prof 's lab. 

That part of the game is great fun. You 

can walk, run. leap and kick. The robots 
are a variety of shapes and sizes and all 
have different fighting styles. The best 
way to trash the beasts is to boot them 
down the nearest hole in the floor, 
whereupon they will emit a sound not 
unlike a recently-trodden-on cat. You 
move up platforms on elevators, and can 
drop through holes in the floor. That 

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 0 
PLAY ABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 
OVERALL 
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section is fast furious and fun. 
After collecting all the artefacts, you 

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

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 Ti mewarp - all together 
now."Let 's do the Timewarp again." The 
better you do in the Timewarp section, 
the easier it will be to complete the other 
section. 

Timewarp is divided into three 
sections. You switch between them 
whenever you lose a life in one section, 
to simulate the sections in the film where, 
when his "t imetwin" was in mortal 
danger, characters would fly through 
time. There is a Green Beret type 
scenario, couplcd to a biplane shoot-
'em-up which has elements of Scramble 
in it. and a leap over buildings with a 
single stride bit completing the trio. 

The Sound Weapon consists of 

GRAPHICS 
0 0 0 
SOUND 

0 0 0 0 
PAYABILITY 
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, 
finding objects and clues, and generally 
giving the old Hun a difficult time. 

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

PUTTING IMAGES 
• nSpectrum 0 Domark 0 Arcade Adventure 0 tan Nicol 0 £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 that rare breed-of 
adventures which, at the outset, seem 
very simple to complete but in practice 
prove to be tricky. You have to form 
pictures of politicians, the Royals, pop 
stars and other famous personalities 
from the jumbled pieces of j igsaw 
appearing on the screen. A spinning 

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

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

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

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

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

CTION REFLEX 
• Spectrum 0 Mirrorsoft 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 
•nevitablethat, eventually, programmers 
will run out of names for their creations. 

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

It involves guiding a bouncy ball 
through a maze of screens filled with 
everything from green monsters and 
spiked gloves to wall speakers and 
vacuum tubes. At various intervals along 
the floor of the maze there are certain 
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GRAPHICS 
0 0 0 0 

SOUND 
0 0 

PLAY ABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 
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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 completing the game. 

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



IB SOFTWARE SHORTLIST 
OADRUNNER 
• Amstrad & Spectrum 0 Ariolosott 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 find a 
Princess with a penchant for puckering-
up to amphibians. On the way you should 
dispose of the Wizard, plus many 
assorted hazards around the maze. 

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

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

GRAPHICS 
0 0 0 0 

SOUND 
0 0 0 

PLAY ABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 0 

OVERALL 

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

y 

wmr 
The game is very colourful. with plenty 

of pleasant animation - like snoring 
dragons or berserk bees. Just solving the 
problems will be difficult and it will take 
you a great deal of practice to be able 
to solve them quickly enough to 
complete the quest. 

/WINTER GAMES 
• Amstrad 0 U.S. Gold 0 Simulator 0 tan Nicol 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 supplied on four 
cassettes containing two games on each 
side. As they can take some t ime to load 
the additional cost of the disc version is 
easily justified. 

For all the games, the competitor is 
controlled by the joystick, moving it from 
left to 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 little difficult, causing your skier 
to nose-dive or skater to topple but, with 
a little practice, it is possible to create 
performances which would rival those of 
Torvill and Dean - when bound hand and 
foot. 

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

GRAPHICS 
0 0 0 
SOUND 
0 0 0 

PLAY ABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 
OVERALL 

snowrcovered hill and dale. At the 
shooting stage the gun sights rise 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 
sectioi is. If you are one of those people 
who watch the Olympics and say "I could 
do that", this is one way to find out 
without getting 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 

PLA YABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 0 
OVERALL 

only you stand between it and the future 
of mankind. 

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

Not saving the world again, you sigh as 
you cl imb aboard your ground skimmer 
and prepare to do battle with the nasty 
robotic hordes of the evil professor. The 
old prof, naturally enough, is indulging in 
the time-honoured pastime of blowing-
up the world. The fuze is burning and 
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with the usual deadly debris. 
The graphics are crisp and stylish, with 

our hero picked out in fine detail. The 
landscape scrolls very smoothly lop to 
bottom, with a radar screen giving you 
advance warning of impending trouble. 
There is virtually a gratuitous amount of 
graphic detail scattered around the 
screen. Desert landscapes, highways 
with parked cars and toll booths - it all 
adds to the atmosphere. The graphics 
and the way the skimmer moves are in 
many ways reminiscent of 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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SOFTWARE SHORTLIST 
HE YOUNG ONES 
• Various 0 Orphmts 0 Arcade Adventure 0 Lee 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 
rotting ediffice crashes round your ears 
or. worse still, someone asks for the rent 

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

Most of the solutions to the problems 
will be obvious to afficianados of the TV 
series and the game relies heavily on 
re-creating the chaos of the small screen. 

GRAPHICS 
0 0 0 
SOUND 
0 0 0 

PLAY ABILITY 
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 combination 
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 with a few laughs. 

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

•. • m ^ it 

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

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-
controlled 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 complicated 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 

PLAY ABILITY 
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 kind of game. PSI 5 is 
thoroughly absorbing and highly 
recommended to anyone looking for a 
challenge more demanding than being 
clever with a joystick. 

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

GRAPHICS 
0 0 0 0 

SOUND 
0 0 

PLAYABILITY 
0 0 0 

VALUE FOR MONEY 
0 0 

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 1K ZX-81 and use two keys can 
be produced as a multi-load Spectrum 
game with icons, umpteen keys and 
plenty of pretty but ultimately 
meaningless graphics. 

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

aliens but from a cocktail ot acid rain, 
radioactivity and other gunk. 

Alien capsules have landed on the 
planets: you must recover them and 
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decipher their contents. Then, as the 
game instructions put it enigmatically, 
you will know what you must do to save 
the world. 

What that all boils down to is landing 
on the various planets, walking round 
until you find the capsule, zapping 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 
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Platform games may come and go. 
Trends such as bouncing or rolling return 
to haunt us every so often but invader 
games will be here forever. 

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

OVERALL 0 0 0 

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

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

• Spectmrn 0 Firebird 0 Dodge about 0 Lee Paddon 0 £1.99 

J2CJ i s s n Another one of those hoary old plots 
which refuses to expire like any 
respectable theme. You have to use your 
helicopter to rescue things. Naturally, 
there are many 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 it from being intolerably dull. 
The whole thing is against the clock, you 
have five lives and 23 screens of little 
chaps to rescue. 

[MIOLECULE MAN 
• Spectrum 0 Mastertronics 0 3D Maze 0 Lee Paddon 0 £1.99 
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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 with the 
one supplied. Pleasant graphics and 
touches of humour make it challenging. 

• CBM64 0 Americana 0 Arcade Adventure 0 Peter Luke 0 £2.99 

[BJUMP, 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 limited 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 
with an appeal which is strictly budget in 
nature. 

• CBM64 0 Entertainment USA 0 Simulation 0 Peter Luke 0 £1.99 
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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 options allow you 
to play either against the computer, 
which at least for 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 with a clear lead of at least two 
points. 

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

ETURN OF ROCKMAN 
• CIC 0 Mastertronic 0 Arcade 0 Peter Luke 0 £1.99 

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

The game owes more than a little to 
the highly popular Boulderdash. 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 difficulty is that in 
hewing his way through the caverns, he 
loosens rocks which are liable to fall on 
his head. It is the mixture of strategy and 
arcade action which makes it stand out. 
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i f ^ o you realise that you could already 
^ M J be a lawbreaker? Under the terms 
m J of the Data Protection Act. which 

M ^ r came into forcc on May 11, 1986, 
microcomputer users have to be careful 

about how they use their micros and the 
type of information they hold on cassettes 
and floppy discs. Anyone holding per-
sonal information about anyone else on 
their cassettes. Microdrivcs or floppy discs 
could, theoretically, be breaking the new 
law if they and their data are not regis-
tered with the Data Protection Registrar 
as a data user. 

The Act is designed to allow people 
access to any information held about them 
on a computer. Under the terms of the 
Act. anyone handling such personal 
information is a data user and thus liable 
to the rules, regulations and penalties. 
Failure to register yourself as a data user 
can lead to fines of up to £2,000 on sum-
mary conviction before a magistrates* 
court or unlimited fines on conviction in 
a trial before judge and jury in a Crown 
court. 

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 of a directive from the EEC. which 
will bring the U.K. into line with data 
protection legislation in the rest of 
Europe. 

The Act was introduced to Parliament 
in 1983. was held up when the (ieneral 
Election writ 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. 19,% deadline for user regist-
ration. 

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

Personal data is defined by the Act as 
"information which relates to a living indi-
vidual who can be identified from the 
information or from that and other 
information in possession of the data user 
- including any expression of opinion 
about the individual but not any indica-
tions of the intentions of the data user in 
respect of that individual." That covers 
data containing information such as 
addresses and telephone numbers, as well 
as data containing names. 

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

Do you need 
to register 

under the Data 
Protection Act? 

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

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

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

" A computerised list of authors, of the 
title of their books and of the numbers of 
books sold would constitute personal data 
relating to those authors who are still 
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, from other 
information in his possession, could iden-
tify the author to whom a particular book 
title and sales figures related." 

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

THE DATA PROTECTION 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 of units sold 
against each stock item, he is not proces-
sing by reference to the authors and is not 
holding personal data. 

If the bookseller processes the data to 
provide information about a particular 
author - for example, to identify the 
books which he has written or to deter-
mine the popularity of his work - the pro-
cessing is by reference to the author. 
Where the bookseller processes or intends 
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 

f 
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COMPUTERS INLAW 

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

Question: What disclosures of personal 
data may he made by a data user who 
relics on the exemption foi data held hv 
an incorporated members' club or for data 
held only for distribution purposes? 
Answer: Preambled by reference to 

pages 24.25 and 26 of the Data Protection 
Registrar's Guideline No. 1 booklet. In 
addition, the data user mav disclose the 

r 
THE DATA PROTECTION REGISTRAR 

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

It would, therefore, be sensible for data 
users to identify the circumstances in 
which they mav wish to make disclosures 
and to consider whether those disclosures 

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

While the Act 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 arc taking steps to 
avoid making disclosures under the Act. 
The key point is that disclosure of inform-
ation can be compelled under the Act if 
that information is held on computer. 

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

While information held on the com-
puter is available to an individual, that 
does not give a true picture of the inform-
ation record of the person; the company 
is under no obligation to disclose the con-
tents of a paper record system, nor even 
to disclose the fact that one exists. 

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

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

THE DATA PROTECTION REGISTRAR 

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

As you can sec, the business of finding 
whether or not you arc exempt from the 
Data Protection Act is complex and the 
Data Protection Registrar advises anyone 
who is in doubt to part with £22 and regis-
ter. or to at least write for more inform-
ation at the Office of the Data Protection 
Registrar. Springfield House, Water 
Lane, Wilms low, Cheshire SK9 5 A X . 
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COLLEEN 
ley. T/»L r Mm* 

the complete computer service 

Training Full training facilities 

Business A range of Business Software for most 
micros 

Music See our latest releases -
Colleen Music Compendium Disk (£49.95) See the reviews in Your Computer 
A double sided disk full of the most powerful and fun to use music and utilities. 
Side one contains Music Theory Tutor a Guitar Tutor a Sound Chip Tutor 
plus Keyboard tutor 
Side two contains Playalong:- Turns the computer into a sophisticated musical 
accompaniment tool giving you hours of fun for the absolute beginner. 
Drum Machine:- Learn all about Rhythm and have fun all at the same time. 
The Creator:- No programming skill needed to create professional quality music 
that can be used and marketed in your own programs. The Creator Utilises the 
full power of the sound chip with user friendly on screen instructions allowing you 
to multitask your program. 
The Combiner:- Up to three music files can be combined, giving a choice of 
three tunes at any one time. 
The Sound Effects Master:- Gives an unlimited range of user defined sound 
effects fully compatible with the music creator and combiner. 

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

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

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 postal orders (payable to COLLEEN LTD) 
to: COLLEEN LTD.. Colleen House, 18 Bishop Street, 

Penygraig, Tonypandy, Mid Glam CF40 1PQ 

I enclose cheque/posta l order for £ 

Signature 

Name 

Address 

Post Code 

YOUR COMPUTER. JULY 1986 2'< 



THOUGHTS & CROSSES 
(COMPUTERS) LTD. 
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[ALTER EGO 
• CBM64 Disc DR 0 Activision 0 Adventure 0 R. Garrett 0 £24.95 

The greatest adventure is life 
and. as we all know, it can be 
the most challenging 
adventure of al l . 'How many 
times have we made a 
decision and then, on 
reflection, wondered what 

would have happened if the 
situation had been handled 
another way? In a real-life 
situation it is sometimes 
difficult to make or feel you 
have made the proper choice 
but in the world of the 

INFANCY 

Move Screen Up 

File Menu 

Life 

Move Screen 

Apple Macintosh 

ADOLESCENCE 

Status 

Life C h o i c e s ^ 

Current Age •** 

GRAPHICS 
0 0 0 
SOUND 
None 

PLAYABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 

computer anything is 
possible. We can make 
outlandish decisions, be 
cunning, be brave or foolish. 
We can change our basic 
personalities in many ways, 
safe in the knowledge that no 
harm is being done to 
ourselves or anybody else. 

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

• CBM$4/1?8/Atan XL/XE/ST 0 Infocom (Import) 0 Text Adventure 0 R. Garrett 0 £33 

GRAPHICS 
Text Only 
SOUND 
None 

PLAY ABILITY 
0 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, half-man. 
half-woman and have a 
two-sided conversation; see 
the clowns; marvel at the wild 
beasts; hold your breath at the 
sight of our high wire acts; so 
step this way for the show of a 
lifetime. 

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

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

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

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

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

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

• R H n a M f ] 

answering various questions, 
make up your own. 

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

I found the game very 
entertaining and after going 
through the early stages of my 
development I soon became 
highly-involved in trying to 
become a millionaire. My one 
mistake was trying to get 
married before establishing a 
proper relationship with my 
intended, which resulted in 
being left at the altar. 

Overall the game is very 
clever and should appeal to 
most people. Not an 
adventure in the true sense of 
the word but still highly 
enjoyable and it should keep 
you involved for a long time. 
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ADVENTURE REVIEWS 
ERRORS OF TRANTOSS 
• Spectrum 48K # Ariolasoft # Graphic Adventure # R. Garrett # £7.95 

GRAPHICS 
0 0 0 0 

SOUND 
None 

PLAY ABILITY 
0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL . 
0 0 0 0 

The latest game from 
Ariolasoft has been written by 

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

mysterious runes which need 
to be translated, the obligatory 
key. deserted villages -
everything for which the 
adventurer could wish. 

Where the game differs is in 
the interplay between the two 
main characters, who are 
brothers called Lobo and 
Scarn, a kind of a Laurel and 
Hardy double act. Using the 
swap command - I wonder 

where I have seen that 
previously? - you interchange 
between the two. 

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

I I HE PRICE OF MAGIK 
• Most popular makes 

To say I am one of thousands 
who await every new release 
by Level 9 would not be an 
understatement. Level 9 has 
for the last few years led the 
field in cassette-based 
adventures, founded on 
wonderful text descriptions 
which fired the imagination. 
To me it could do no wrong 
but since it introduced 
graphics I noticed a distinct 
lack of rich narratives and 
many more locations. It 
seemed that Pete Austin and 
his brothers were trying to put 
as much into the cassette as 
possible but one thing now 
begins to stand out glaringly. 
There is a general lack of 
atmosphere through poor text 

ft Garrett • £9.95 Level 9 • Adventure 
descriptions. I never thought I 
would see the day when I 
would write about a Level 9 
game and call it boring but 
with the release of The Price 
Of Magik I have. 

Magik is the sequel to Red 
Moon. Once again you must 
take up the challenge, this 
time to defeat Myglar. who is 
using the power of the Red 
Moon for his personal use. To 
win you will need to find and 
learn how to use 18 spells, 
plus keeping your hit level at 
a reasonable figure. 

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

Unfortunately they are very 
rare. In fact, the most 
interesting item to read is the 
appendix on the cover inlay. 

The parser also played 
some very strange tricks on 
me. For instance, after finding 
a Prism I typed-in the 
command "Look through 
Prism" and was rewarded 

GRAPHICS 
0 0 0 

- SOUND 
None. 

PLAY ABILITY 
0 0 ' 0 

VALUE FOR MONEY 
0 0 0 0 0 

OVERALL 

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

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

My opinion is that Level 9 
should look closely at what it 
is doing. To release games 
with more than 200 pictures 
and 1.000-word parsers is 
satisfactory but adventurers 
do not want to see poor, 
unatmospheric text coupled 
wi th mediocre graphics. 

[HEAVY ON THE MAGICK 
• Spectrum 48K • Gargoyle • Adventure • ft Garrett # £9.95 

Axil the Able, more commonly 
known as Axil the Absolute 
Average, surveyed his 
surroundings with a deep 
sense of misgiving. Only a few 
fleeting seconds ago he had 
been engaged in his favourite 
pastime of wizard-baiting. 
Just as he was about to finish 
the story, who should appear 
but that old buffoon Therion. 
after a severe telling off. about 
which Axil was not too 
amused. Being told you look 
and eat like a Graumerphy 
goat is not funny. Therion 
raised his left index finger, 
muttered something under his 
breath, and Axil was 
transported several hundred 
leagues across Graumerphy 
into the stinking, dismal 
dungeons which stagnated 
below Collodon's Pile. 

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

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

Axil is a marvellous hero 
who shrugs his shoulders 
when unable to do anything, 
throws his arms in the air 
when casting spells, and even 
waves his fist at you when in 
the process of dying. I felt like 
explaining to him, in certain 
circumstances, that I did not 

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

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

GRAPHICS 
0 0 0 0 0 

SOUND 
0 0 0 0 
PLAY ABILITY 
0 0 0 0 0 

VALUE FOR MONEY 
0 0 0 0 0 
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^ m picturc is worth a 
MM thousand bvtcs. That 

^ t f pluasc. a technological 
g P update of the old cliche, 

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

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

The first step to producing a 

Computer 
images worth 
a thousand bytes 

picture from the single beam 
of electrons is to arrange that 
the beam scans the entire 
surface of the CRT. To 
accomplish that, a pair of 
electromagnets are mounted 
on the neck of the tube. Basic-
physics can show that if those 
magnets are fed with appro-
priate electric currents, the 
beam can be made to move to 
any point on the front surface 
of the tube.* ; ' 

In practice, the beam is 
moved in such a way that it 
forms a series of lines aeross 
the tube. The pattern is such 
that' thc beam first moves from 
the top left of the tube in a 

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

straight line to the lop right in 
a U .K . standard TV which 
takes some 64uS. Having 
reached the right-hand edge of 
the screen, the beam then flies 
back to the left-hand side. In 
plain F.nglish. that means that 
the beam is moved back rapidly 
to its starting position. 

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

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

The electrical signal which 

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

Getting in sync 

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

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

In the time it has taken for 
you to read this explanation of 
the operation of a T V , 
thousands of scans would have 
taken place in a T V set. The 
speed of operation is governed 
by the physiology of the human 
eye. It can be shown that if a 
series of discrete images is 
presented to the eye so that 
each is shown only for a period 
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of less than l/5()th of a second, 
the eye wil l he unable to 
distinguish between the 
images; that is why animated 
cartoons appear to produce 
continuous movement from a 
series of still pictures. 

Thus to produce the illusion 
of movement from a T V . 
scanning must take place 50 
times per second. Given that 
figure and the fact that to 
achieve the required level of 
definition. 312V4 lines -625/2 -
are required in each frame 
scan, it can be shown that the 
bandwidth of a video signal -
a measure of the amount of 
data within a signal - is in the 
region o fSMHz. That figure is 
more likely than the clock 
speed of many micros, leading 
to the obvious conclusion that 
a typical computer will be 
unable to proccss a video signal 
directly. Enter the video 
digitiser. 

Some sacrifices 
T V companies use 

equipment which can digitise a 
picture with no degradation in 
image quality. Those digital 
frame stores cost many 
thousands of pounds. Digi-
lisers designed for use with 
home computers must make 
considerablcsacrificcs in terms 
of the resolution of the stored 
image. The size of each 
individual picture element 
pixel and the number of levels 
of grey reproduced arc-
reduced dramatically in a home 

computer digitiser. Typically 
only 16 grey levels are stored 
in a home computer, as 
opposed to the many hundreds 
present in a broadcast-quality 
frame store. 

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

A digitiser operates by 
sampling the video signal level 
at a particular point on each 
succcssivc line of the image. As 
each such point will be 
separated by a period of (>4uS. 
there is sufficient time for a 
low-cost analoguc-to-digital 
converter to sample the 
analogue signal and convert it 
to a digital value. Initially, the 
digitiser will sample the signal 
;tt the leftmost point on each 
line. On the next frame the 
sample point is advanced 
slightly along the line. The 
digitiser thus takes a series of 
vertical slices through the 
image, building the digitised 
picturc over a period of several 
seconds. 

The hardware necessary to 
achieve that consists of the 
A /D IC which forms the heart 
of the circuit, plus additional 
control electronics which 
govern the point at which the 
converter samples the signal. 
That usually takes the form of 
a variable delay circuit, either 
analogue or digital, which is 
triggered by the line sync pulse, 
the period of delay being 
increased on detection of the 
frame sync pulse. 
Essential software 
The hardware of a digitiscr 
must be complemented by 
suitable software; it is the 
software which will determine 
the ultimate performance of 
the system. The software is 
responsible for accepting the 
digital information output 
from the digitiscr and storing 
it in the computer memory. 

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

on the image file. Foi example, 
false colours may be assigned 
to the discrete levels of grey 
stored in the system to enhance 
an image. Some systems wil l 
allow the computer to zoom-in 
on the picture and to rotate and 
stretch the.digital picture. 

In a future issue of Your 

Computer we will look at some 
of the digitiscrs available for 
home micros and evaluate 
sonic of the graphics 
applications packages which 
allow images captured in 
digital form to be manipulated 
to produce high-quality 
graphics displays. 

The image-sensing, equip-
ment at the heart of the 
majority of T V cameras is 

"siill essentially a CRT tube 
in reverse, as described in 
the main feature. In the 
next few years, though, the 
vacuum camera tube will 
have been replaced by CCD 
image sensors. A Charge 
Coupled Device sensor is an 
integrated circuit which 
offers a number of advan-
tages over the traditional 
camera tube. The major be-
nefits lo be gained by using 
a CCD include very low 
power consumption and 
rugged construction. 

A ( 'CD device is made up 
of a large number of 
individual semiconductors 
arranged in a matrix. I'hc 
image to be scanned is 
focused on lo a transparent 
lid on the top of the IC -
the lid is rather like that of 
an F.PROM and thus on 
to the matrix. The amount 
of light falling on each of 
the cells in the matrix affects 
the level of charge held in 
any particular cell. 

At the end of a scan the 
charges present on each of 
the cells which make up a 
row ;irc read out by a serial 
shift register; data from 
each row is then collated 
and output by a further shift 

register. Note that unlike 
the majority of ICs used in 
a computer, the CCD is an 
analogue device and a video 
digitiser is still required if 
the image produced by a 
CCD is to be used by a 
computer 

Unt i l recently. CCDs 
were able to produce only 
very low-resolution images 
because manufacturers 
were unable to fabricate 
devices with a dense enough 
matrix of cells resolution 
is directly proportional to 
the number of cells on the 
imaging surface of a CCD. 
There were also difficulties 
in reading-out the charge 
packets at fast enough rate 
to eliminate picture lag. 
T hose problems have now 
been overcome and the 
latest generation of home 
video cameras have 
adopted CCD technology. 

For the home computer 
user, the advent of low-cost 
CCD devices means that 
high-resolution camera and 
digitiser units should soon 
be available at low cost. If 
high resolution is not an 
essential requirement, a 
CCD-based system, the 
l i V l . designed for use with 
the BBC micro, is available 
from Commotion. 
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& MICRO MAIL SESflr 
COMMODORE COMMODORE 

Music Systems 
(includes Commodore 64) 
Cur rah Speech 
1570 Disc Drive 

RRP 

£329.99 
£21.95 

£199.99 

OUR PRICE 

£ 3 0 9 . 9 9 
£ 1 9 . 9 5 

£ 1 7 9 . 9 9 

SOFTWARE ON DISC 
Textpro - Wordprocessor -
Datapro - Database -
Z o r k l 
Z o r k l l 
Zorfc III 
Hi tch Hikers Guide 
Gemini - Home Accoun t s 

Database 
Cashbook 
VAT File 
Final Accoun t 

S u p e r b a s e - 1 2 8 
Superscr ip t 

£ 1 2 . 9 5 
£ 1 2 . 9 5 
£ 1 1 . 9 5 
£ 1 1 . 9 5 
£ 1 1 . 9 5 
£ 2 4 . 9 5 
£ 2 4 . 9 5 
£ 2 4 . 9 5 
£ 6 4 . 9 5 
£ 2 4 . 9 5 
£ 6 4 . 9 5 
£ 9 9 . 9 5 
£ 7 9 . 9 5 

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

ALL DISC AND CASSETTE TITLES 

10% OFF. 
JUST TELL US WHAT YOU WANT! 

RRP OUR PRICE 
Commodore 64 £199.95 £ 1 8 5 . 0 0 
Commodore 128 £269.95 £ 2 5 0 . 0 0 
Commodore 128 D £499.00 £ 4 7 0 . 0 0 
Commodore 128 D & Moni tor £631.00 £ 5 4 5 . 0 0 
Music Expans ion £150.00 £ 1 4 0 . 0 0 
1541 Disc Dr ive £159.95 £ 1 4 9 . 9 5 
1571 Disc Dr ive £299.95 £ 2 7 9 . 9 5 
Modem £79.95 £ 6 9 . 9 5 
Mouse £69.95 £ 5 9 . 9 5 
Light Pen £29.95 £ 2 4 . 9 5 
Sketch Pad £49.95 £ 4 4 . 9 5 
Speech Synthesiser £24.95 £ 2 1 . 9 5 
Blank D i s c s - S o n y SS BoxoMO £12.95 £ 1 0 . 9 5 

DS Box of 10 £16.95 £ 1 2 . 9 5 

GENERAL 
RRP OUR PRICE 

Cheetah 125 Joys t i ck £8.95 £ 7 . 9 5 
Pro 5000 Joys t i ck £18.95 £ 1 6 . 5 0 
C o m d r u m Tape or Disc £29.95 £ 2 6 . 9 5 
Sound S a m p l e r - C o m m o d o r e £49.95 £ 4 4 . 9 5 
Data Recorders for all 
Commodores £39.95 £ 3 3 . 9 5 

Post arid Packing FREE. ALL Computers ADD £6 for value UNDER £250 

All payments cheque or P.O to: MICRO MAIL. 

SHOWROOM NOW OPEN 

GAMES 
PROG RAM M E RS 
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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OR LOGO 
7here are two ways of 

writing any program -
using iteration and 
using recursion - and 

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

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

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

Mind-boggl ing 
In programming languages 

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

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

Putting the Turtle 
through the loop 

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

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

Dr Logo, though not all 
versions of Logo, allows a 
similar solution using the label 
and go statements in listing two. 

After defining that 
procedure, typing print_hello 1 
causes the screen to be filled 
with the repeated printing of 
HELLO until the program is 
halted by the user pressing 
ESC or by the power being 
disconnected. The only real 
difference from the Basic 
program is that the Logo 
program transfers back 
control to the posit ion in the 
list of instructions marked by 
the label statement referred to 
by the go instead of using line 
numbers. The same problem 
can be solved using recursion 
by defining a procedure which 
prints HELLO and then calls 
itself to pnnt another HELLO 
and so on, as in listing three. 

Similarities 
This second, infinite 

recursion version of the 
program has many similarities 
with the infinite loop but many 
programmers tend to panic at 
the sight of the print_hello2 
occurring in the middle of 
what they think of as the 
definition of print_hello2. If 
you type pnnt_hello2 this 
version of the program will 
also print HELLO repeatedly 
on the screen and in principle 

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

the only way you can stop it 
is by typing ESC or pulling out 
the plug but in practice you 
will f ind that there are physical 
limitations on the nymber of 
times a recursion can repeat. 

That is due to the real 
difference between iteration 
and recursion. When 
executing an i t e ^ t i ye loop 
you are carrying-out the,same 

Listing 1. 
10 PR IN T " H E L L O " 

20 GOTO 10 

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

l a b e l " l o o p 

pr " H E L L O 

go " l o o p 

end 

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

pr " H E L L O 

p r l n t _ h e l l o 2 

end 

section of program over and 
over again but each t ime 
through a recursion you are 
carrying-out a new copy of 
that section of the program. 
The new copy idea will be 
explored in more detail later. 

Infinite recursion is no more 
useful than the infinite loop 
and so it is not surprising that 
the next idea we have to 
examine is finding some way 
of limiting it. If we wanted to 
print the word HELLO on the 

screen n times, most 
programmers would find the 
iterative solution very easy as 
in listing four. 
where the variable n is being 
used as a loop counter which 
is decremented each time 
through the loop until it is zero 
- i.e., the loop ends when n is 
zero. That can, of course, be 
done .more simply using 
REPEAT :n (pr "HELLO] but 
this is nothing more than a 
shorthand form and it hides 
what is reall^happening in the 
Ioop.The equivalent recursive 
solution is shown in listing five. 

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

In circles 
The difference is that that 

looping program achieves its 
repetition by transferring back 
control to the start of the 
program and the recursive 
program says "do it all again" 
by transferring control to a 
completely new copy of the 
procedure nonloop ;n. The 
difference can be seen more 
clearly if you try to follow the 
path through each program 
with your finger. 

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

Notice that at the point . 

Con finned mi page 56 
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I 

Co mi II tied from page 55 

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

Procedure 
The type of recursion 

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

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

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

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

Listing 4. 

to loop : n 

l a b e l " p r n l o o p 

pr " H E L L O 

make " n : n - 1 

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

end 

Listing 5. 

to n o n l o o p : n 

pr " H E L L O 

make " n : n - 1 

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

end 

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

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

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

will find that it prints "HELLO" 
the correct number of t imes 
but it then prints 0, 0, 0 . . . 
The reason is that in its present 
form each new copy of the 
procedure inherits the original 
version of the variable n - a 
new variable n is not created 
along with each new copy of 
the procedure. 

Listing 7. 

Do something: 

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

end 

Listing 8. 

to b a c k w a r d s : n 

make " n : n-l 

i f ( : n = 0 ) [] [ b a c k w a r d s : n ] 

p r : n 

pr " H E L L O 

end 

Listing 9. 

to nowork 

pr " H E L L O 

make " n :n-1 

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

pr : n 

end 

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

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

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

Simple solutions 
Most examples of recursion 

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

Listing 6. 

Copy 1 

( n - 2 ) 

to n o n l o o p : n 
i i 

pr " H E L L O 
i 

make " n : n-1 

! ( n - 1 ) 

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

end < 
• 
i 

Copy 2 

• i 

V 

to n o n l o o p : n 

pr " H E L L O " 

" n : n-1 
make 

i f ( 

end 

( n » 0 ) 

n = 0 ) [] [ n o n l o o p : n ) 
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DR LOCO 
Quicksort method of sorting a 
list into order. 

Most obvious sorting 
methods are incredibly 
inefficient and require a great 
deal of unnecessary moving 
about of data. 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 connection the 
method has with sorting. The 
fundamental operation in 
Quicksort is the partitioning 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 partition 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 from the 
right-hand side until it f inds a 
value larger than the key and 
then it swaps the positions of 
those values. The scanning 
from the left and right and 
swapping values continues 
until the two scans meet. At 
that point the list is divided 
into two parts; everything to 
the left of the meeting 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; 
2 536 1 

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

L R 
2 13 6 5 
The scan continues from the 
positions shown by L and R. 
The left scan stops at the 6 
- the first value bigger than 
the key - but the right scan 
meets the left scan before 
finding a value smaller than 

the key, giving; 
LR 

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

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

The reason that produces a 
completely sorted list is 
difficult to explain but if you 
watch the demonstration 
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 partitioned a 
list, sorting the entire list into 
order cannot involve moving 
values between the two parts 
of the list and so you can 
concentrate on putting the 
partitions into order 
independently of one another. 
The program will work on both 
Logo V1 and V2. 

Into order 
Procedure recsort sets up a 

random list in KJ is t which 
procedure sort then sorts into 
order. Procedure swap :i :j 
swaps the positions of items 
:i and item ;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 
positions of the scan and to 
avoid confusion of I with 1 it 
has been printed as L. 
Next month: Property lists 

and databases. 

Qu i c k so r t 

to r e c s o r t 

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

make " k _ s t a r t 1 

make "k__num 10 

make " k _ l i s t [ 1 ] 

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

[make " k _ i t e m random 

make " k _ l i s t 

] 
pr : k _ l i s t 

s o r t : k _ s t s r t 

pr : k _ l i s t 

end 

' k _ i tem) 

50 
f p u t : k _ i t e m 

: k _ n u m 

k l i s t 

'key 

i 

: b ) 

1 

to s o r t : L : r 

( l o c a l " i " J 

make " i : L 

make " j : r 

make " k e y i n t 

make " b i tem : 

l a b e l " p a r t 

l a b e l " l e f t 

make " a i tem 

i f not ( : a > 

make " i : i 

so " l e f t 

l a b e l " l e f t__out 

l a b e l " r i g h t 

make " a i tem : J 

i f not ( : b > : a ) 

make " j : J - 1 

go " r i g h t 

l a b e l " r i g h t _ou t 

i f not ( : i > : J ) 

[swap : i 

" i 
" d 

b ) 

( ( : L - : r ) / 

key : k _ l i s t 

2 ) 

: k _ l i s t 

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

: k__list 

[go " r i g h t _ o u t ] [] 

make 

make 

• 1 
- 1 

] [ ] 
i f not 

i f ( : L 

i f ( : i 

end 

i > 

: r ) 

: J ) [go 

[ s o r t : L 

[ s o r t : i 

" p a r t ] [] 
[] 

: r ] [] 

to swap : i : J 

( l o c a l " s _ l i s t " s i " t e m p " s _ l e n 

make " s _ l e n count : k _ l i s t 

moke " s _ l i o t [] 

make " w i tem : i : k _ _ l l s t 

make " v i tem : k _ l i s t 

make " s i : s _ l e n 

r e p e a t : s _ l e n 

[make " t e m p item : s i 

i f ( : s i = : i ) [make 

i f ( : s i - [make 

'w " v ) 

: k _ l i s t 

" t e m p : v ] 

" t e m p : w ] 
[ ] [ ] 

make 

make 

] 
make 1 

end 

" S 1 1 S t f p u t 

" s i : s i - 1 

'k__list : s _ l i s t 

temp : s _ l i s t 
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he 128 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 
incorporated in a further 
calculation if you wish. A l l that 
is available from the normal 
keyboard; what the keypad 
allows you to do is to type sums 
such as 4*(3+1 >—(9/3) without 
having to press the SHIFT key 
to get . + . (and). 

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

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

Intr iguing 
The circuit of the Sinclair 

keypad is not a straightforward 
design but its physical 
construction is simple and it 
should be possible to modify it 
to double as a real-world input 
device for example, reading 
and switching sensors such as 
thermostats. The question of 
how information from the 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 arc + 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 with 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 being done by the keypad 
componcnts;-thcrc is one 
solitary chip inside the keypad, 
marked as G I 8532, and an 
assortment of diodes, 
capacitors and resistors. 

Socket posit ions 
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- i t just pulls out 

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

For example, any 
mechanical switch, such as the 
contacts of a relay, can be 
wired to connect an R socket 
to a C sockct. Conncct R4 to 
C3 and when the relay contacts 
close, the computer wil l think 
that key 9 has been pressed. 
Seventeen other switches may 
similarly be connected; R3 to 
C4, R3 to C3, R3 to C2 would 
represent another three, seen 
as keypresses + . 6 and 5. 

In Basic the INKEYS 
function wil l detect 18 keypad 

keys. Use IF I N K E Y S = " 9 " 
T H E N PRINT "Sensor on key 
9 is active" to decode the small 
keys and zero kev and use IF 
CODE( INKEY$)=13 T H E N 
. . . and so on to decode the 
large enter/ - key. Attempting 
to read a shifted key. or a 
shift-key simulation using 
relays, fails using the IN KEYS 
method. To gain access to the 
shifted keys, it is necessary to 
know something of the 
mechanism by which the 
Editor ROM scans the keypad. 

Spectrums read their 
keyboards 50 times a second 
using a ROM routine called by 
the 7.-8(1 maskable interrupt. 
When the normal 48K 
Spectrum ROM ( R O M 1) is 
activc. the keypad is scanned 
using new routines which 
reside in the 386EH-3FFFH 
area. Notice that, very 
sensibly, the computer has 
determined that the keypad is 
connected and has set BIT4of 
FLAGS to indicate that it is 
present and needs reading. 
The code is: 

seems reasonably well-
documented and machine-
coders are advised to 
experiment with this one first, 
before tackling 3A42I I. 

The entry conditions for 
calling KPSCAN - EDITOR 
ROM 11811 arc: 
1) Page-in ROM 0. 
2) Disable interrupts. 
3) Save all register except 1Y 

and E. 
The routine may then be 
called. On exit the conditions 
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. If it is set (zero) the 
keypad scan succeeded. 

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

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

PUSH IX 
BIT 4,<IY+1) 
JR Z 3879H 
CALL 3A42H 
CALL 02BFH 
POP IX 
RET 

;1ook at FLAGS 
;skip keypad-scan if BIT4=0 
;scan keypad 
;scan keyboard 

That piece of code at least 
supplies the address of the 
keypad scan routine, 3A42H. 
When R O M 0. the Editor 
ROM, is active, a call toOl I8H 
will 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 IT is set 
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PROGRAMMERS' GUIDE 

Bi t3 
/ 

Bi t2 
* Bi 11 

( 
Bi t0 
) 

oi byte 5B88H 
key legend 

Bi t7 
7 

Bit6 
8 

Bit5 
9 

Bit4 o-f byte 5B89H 
key legend 

Bit3 
4 

Bi t2 
5 

Bi 11 
6 

Bit0 + of byte 5B89H 
key legend 

Bit7 
1 

Bi t6 
2 

Bit5 
3 

Bit4 of byte 5B8AH 
key legend 

Bi t3 
0 

Bit2 Bi 11 Bit0 o-f byte 5B8AH 
key legend 

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 10 is needed only to 
remind you which key you 
pressed. Delete line 10 and the 
program still works. Turn the 
keypad upside down and press 

all keys down - the bit-map 
turns into 20 " l " s , with 
decimal 15,255.255 showing 
on the screen. Reading the 
bit-map bypasses the "only 
press two keys at once" rule 
imposed by Basic and would 
prove useful i f you were to use 
the keypad port to read 20 
sensors. It seems that a Sinclair 
Spectrum could now, in its 
final f lowering, genuinely run 
a home central heating system. 

To complete the information 
on the KPSCAN R O M 
routine, which machine code 
practitioners wil l need if they 
intend lo call 1181 i . the 
intermediate codes returned 
by the E register are listed in 

Diagram 2. 

Keypad Code Code if 
legend Code 

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 1. 
IC 

4-way connector 

R3 R4 R5 R2 R1 

l & 
CO CO 

diagram two. Notice that they 
bear no relation to the ASCI I 
codes of the keys concerned. 

If this month's look at one 
specialised piece of Spectrum 
128 equipment seems to be o f 
little rclcvancc to owners of 
other Spcctrums. do not forget 
that every Spectrum has a 
key-scan routine and a key 
bit-map. The normal keyscan 

occurs 50 times a second or. if 
interrupts have been switched-
of f . it can be scanned 
specifically in machine code by 
calling 003SH. Alternatively.' 
the "b ig keyboard" bit-map is 
at 23552 to 2355<> inclusive, so 
PEEKing these bytes in a 
program similar to that used 
for the keypad wil l reveal 
information of a similar nature. 

Listing I. 
5 PRINT AT 1,1 

10 LET a*=INKEY$: PRINT "key=";a* 

12 PRINT "rowl ";<PEEK (23432)>-240; 

14 PRINT "row23 ":PEEK (23433);" " 

16 PRINT "row45 ";PEEK (23434);" " 

17 PRINT " " 

1 8 GO TO 5 

Listing 2. 

key=8 BitMap 

rowl 0 0H 0000 

row23 64 40H 4H...0100 

: 0H 0000 

row45 0 00H 0H...0000 

: 0 H . . . 0 0 0 0 
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Export Enquiries Welcome 
Am-lrnA A l\A PRINTERS 

EpsoolX80 
EpvonFX85 
Epsor>FX)05 
EpiOftLQ800 
Bro1h*rHR15 
8ro:hcrHR3J> -
C o m m c x W D P S U O l 
Canon PW1080 
Canon PV/11 i>6 
G l i / cn 1 2 0 0 
KoQofoxanKPSlO 
Ko<)oTox«nKP9"ijO .... 
W66000 
Wu6100-J 
Q u e n 0 o k i D V / P l l ? 0 
Smith Corona Fo-.text 80. 
S ' o r N l l O 
SKirtwoCPABOplirtNl O 
COMPUTERS 
NEWAmslra<lPCW851 7 
Amstrod PCW 8256 
Amstrcd6128Colour. 
Amstrad 6128Green. 
Amstrud 464 Green 

Amstrod <164 Colour 
E l 95 Amstrod DMP2000Pnnter 
£ 3 4 9 A p r * ot FIE 
£ 4 5 9 Apricot F1 £479 Ato.'i 520STM 
£3*12 Atari 520S1 (ROM U.S.; 
£ 6 9 9 Atari 10-tOSTf Mono. 
£ 2 4 7 Atari IO-SOSIF Colour 
£ 2 3 4 CommodoroC64 

CommodoreC128 . fcZlV 
CommodorcC128D{.nc 1571) £ 4 2 9 
Commodore 1541 Disk. £ 1 4 5 
Commodore I S / I Disk.... £ 2 2 5 

£ 3 5 5 
£ 1 5 2 
£ 1 9 5 
£ 3 5 5 

£ 2 5 7 
£ 1 3 8 
£ 4 9 9 
£ 6 9 9 
£ 3 2 5 
£ 2 9 9 
£ 6 9 9 
£ 8 9 9 
£ 1 3 8 
£ 2 1 9 

£ 3 5 5 ^.ommoooic 13/ i u i» . . . r x z a 
r i a o CommodoicPCIO £ 1 0 9 9 

SmrinirOl CI 38 £ 1 3 8 
£ 9 5 

£ 1 1 9 

£259 S'txiairOl 
£ | g 9 SmcJoirSpOCtromPlui.. 
£ 1 0 9 Si«<lo>'Spe<triiml28'< 
£ 2 3 9 MONITORS 
£ 1 5 5 Mkrov.t. . (1431DS £ 1 7 5 

Mxrrovitcc 1451D5 - £ 2 1 9 
M i c r o v i l l i 451 DQJQll. ... £ 2 2 6 £ 4 9 4 

£ 3 9 4 
£ 3 4 4 
£ 2 5 7 D « b . 
£ 1 7 0 

Sana' for our full pnee list on all Computer 
Products, Poripherols, ConwmoWet and 
D u b . 

raa«o«ui<;rn n f u 
4 Doy Insured Delivery £7 • VAT 24 Hour Insured Delivery £10 1 VAT 

CREDIT CARD HOT-LINE 
01-760 0014 

All prices exclude VAT 
Export Enquiries Welcome 

Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex. 

B E T A B A S I C 3 . 0 
S P E C T R U M 4 8 K 

SINCLAIR USJR. JAN. 85 <ABOLT RFIXAST 1.81 "HAS t vt AfLrsHI I) ITM1.F AS I t " 
STANDARD EXTENDED BASIC fOH lHt. SPECTRUM...IURNS SJS MR BASK > ROM A 
GOOD VERSION Of I MI LANGUAGE TO A LANTASTIC O M / WITH Rl I FA<f 
3.0. BETA BASIC BECOMES PROBABLY THt MOST «»OWI XFt I BASK AVAILABLE 
on any s-nrr micro: 
• PROf IDURES a terrific implementation Ihm let> you rxtr ..«jf Rath-! N.i I'RCX 

Icywurd is needed; e.g. you vmt uv commands a,t> or <Jrow t»« I0.?Q,5 cr 
"ddup b| >,»um. with parameter pasting 6) value or by refereotr (h«.'lwdini: »rr.iy»), 
lOC'AI va*t*M<-i iir»J recursion. 

• Up to 128 WINDOWS with tbeir own .ttrlbol- j.r*J char.vrtei i;c. 
• ANY ClIARACllR SIZE !*iv;n* from I to M ye truer char»/llne^ 
• I.IST1SGS with optical uuiomati< indentation ol copt. procedure, it, etc. Wori-. 

Mi eXitting rrum U»«n j>M-gram% tool 
' KEYWORDS linriufliojt tftt Spc.trum Banc oi*. nm all br emrtrd b> opmjc them It! full, nr t.> I'.I "vliipclr r̂illY* Ml.lhod. of both in It*- same ;tw. 
• A full ranje of TOOLKIT command-- • EXCEPTIONAL ARRAY STRING IttoillCK. 
• Many powerful GRAPHICS commands • EXCELLENT EDITOR - last d eonveniew. 
• MICRODRIVE command:, are itnprmc'J and smrh easier to uie. 
• Ol III K FEATURE. r*» or improved, jre tr» many t>, fuliv mt'. DO t.oop structure 

• Itlr WHIM, UNT1I .Iixl I.XII If. ALTER, AUTO, BRf.AK. CLEAR, CLOCK. CONTROL 
CODFS. 1>I f MY. DFOM-., DRAW IO. I Oil. 1.151 . I ILL. GET. JOIN. Kt YIN. niulti-LfT. 
LIS I a illcrr. 1 IN T DATA. ON. ON ( RROR. OVER ?. POK! "in..*., IfH*. RI.AI) t.lNt. 
Rrr, ROl I.. SCROI I , SPI IT. TRACE. IMNC.. Fwt GOTOti GOSI.'Bi and f OR.NT XT tooin. 

• ,V. P0WERII1 PX:K<TI6NS- AND. OR. XOR. DEC, HEX*. BINS; fait SINE. COST, 
RNDM; CHARS, NUMBER. OPITK. fOr . FILLED. INARRAY. CNSTRINO. TTf M. I fNCIH. 
MEMORY*, MI V. MOD. SCRNS, SHIFTSw STRINGS, TIM IS. I. SINGS. 

• Sj- i truir IIjmc compotitilr irm can ru*i riftiilK pto*f.im«. Ttumfprni. .- ii. Mlr«iMtriv>>. 
W.it.ulrin- osd MfH-r xxvul Vrr»li»« jllaM .̂ 

• i >"ii|<(.-t)i-ii>iii' Af- •!/«• iii.mu.il. Mi -•• ituii SO pajr.i. pac»r<; with. rxamp'<".. 
• lo sho- the p<i»ir of IWi.i n .M. N prinvdur̂ t, »•• Ineludo nn »m'Ii t»p. . 

I RC I H'RII.I GRAPHICS packagr'. 
• l-'psr.iiVs to Rrlnir l.tt ruiloiim. II vou fcou*Ni iliirtl fr<i-r tlw" Ii no r*—J «<i 

return your ra»Ktt< • ju\t gum?* «>—" Upproxlmwr) oiljlniil puiftui)̂  iM* with yx>ui order; 
iHh»i iftuin your rattritr and name •(Our wpplirr. The upRrafie price of £6.9J 
IJ./.SO inciudci a new nanual. Releaje 1.& remain* available, .>i reduced 
P«kc ol £{i.9S Ittl.SO ov*rwj>il, 

• THAMSFORM your Sfwsium «llh hi t A BASIC 3.0 for |uit 1U.9S Inr.lunUe! (£15.50 
overscai). Or if yipu to m N̂hh iNt pt<>«rJim. u>. on S.AX 

fTtCK AS APPROPRIATE.) 1*1.1 -VSt -.1 NO ML: 
BETA BASK." 3.0. PAYMENT Ol £14.9$ (OR £15.50 OVFRSFASl LS ENCLOSf D. 
BETA BASIC .10 UPCRAOt. PAYMENT OF £6.95 l£7.50) IS ENCLOSED. 
BETA BASK 1.6. PAY Nil iN I Of (£9.50) IS ENCLOSED. 
mori information- on . i i iAv ryoo n o i have r e l e a s e i.e a l r e a d y , 
A STAMPED AIH)RISSJ:D rNVI.IOPt 'ts I NCI.OSFO. 

9? OXFORD HI). 
MOSELEY 
BIRMINGHAM 
III3 9SQ 

iA- MICRO MAIL ErE£rDu 

AMSTRAD 
RRP OUR PRICE 

CPC 6 1 2 8 - C o l o u r £399 £ 3 7 9 
C P C 6 1 2 8 - G r e e n £299 £ 2 8 4 
PCW 8256 £459 £ 4 3 9 
PCW8512 £574 £ 5 4 9 
RS 232 for 464/664/6128 £49.95 £ 4 4 . 9 5 
RS 232 for PCW 8256/8512 £69.95 £ 5 9 . 9 5 
DMP2000 £159.95 £ 1 4 9 . 9 5 
SSA1 Speech Synthes iser £29.95 £ 2 6 . 9 5 
M P 2 - M o d u l a t o r £29.95 £ 2 6 . 9 5 
J Y 2 - J o y s t i c k £14.50 £ 1 2 . 5 0 
M o d e m - £136.85 £ 1 2 6 . 0 0 
PCW 8256 Modem & Sage Software £189.95 £ 1 7 2 . 0 0 

each Box of 10 
CF23 Discs £3.99 £ 3 7 . 5 0 

each Box of 10 
CF200 3" D iscs £5.99 £ 5 5 . 0 0 
F D I - 2 n d Disc Drive £89.95 £ 8 4 . 9 5 
D D I - D i s c Drive £159.95 £ 1 4 9 . 9 5 

AMSTRAD CPC6128/PCW 8256/ 
PCW 8512 SOFTWARE 

Personal Assistant £ 9 4 . 9 5 Touch 'n ' Go £ 2 4 . 9 5 
Pocket Wordstar £ 9 9 . 9 5 Mastercalc128 £ 3 4 . 9 5 
(please state whether Pyradcv £ 2 9 . 9 5 
for 6128 or8256) Protext £ 2 6 . 9 5 
Flexifi le/Flexiwrite £ 4 9 . 9 5 Promerge £ 2 4 . 9 5 
Supercalc 2 £ 4 9 . 9 5 Prospell £ 2 4 . 9 5 
3D Clock Chess £ 1 9 . 9 5 

S H O W R O O M N O W OPEN 

S A G E S O F T C A M S O F T 
Pop. Accoun ts £ 9 9 . 9 9 Stock Contro l £ 4 9 . 9 5 
Pop. Accounts / Payrol l £ 4 9 . 9 5 
Payrol l £ 1 4 9 . 9 5 Invo ic ing £ 4 9 . 9 5 
Pop. Accoun ts Database £ 4 9 . 9 5 
Plus £ 1 4 9 . 9 5 PSIS Stock, Inv. 
Payrol l £ 6 9 . 9 5 & Sales £ 9 9 . 9 5 
Invoic ing/Stock PSIL Stock . Inv., 
Contro l £ 6 9 . 9 5 Sales. Pur. Nom. £ 1 4 9 . 9 5 
Database £ 6 9 . 9 5 
Chit Chat E. Mail £ 6 9 . 9 5 C A X T O N 
Chi tChat Card box £ 9 9 . 9 9 
Viewdata £ 6 9 . 9 5 Scratchpad Plus £ 6 9 . 9 5 
Magic Filer £ 6 9 . 9 5 Bra ins torm £ 4 9 . 9 5 
Retrieve £ 6 9 . 9 5 Touch "N" Go £ 2 4 . 9 5 
Accoun ts Smartkey £ 4 9 . 9 5 
Super Combo £ 1 9 9 . 9 5 D I G I T A L R E S E A R C H 
H I S O F T DRDraw £ 4 9 . 9 5 
Pascal 80 £ 3 9 . 9 5 DR Graph £ 4 9 . 9 5 
Devpac 80 £ 3 9 . 9 5 8as ic Compi ler £ 4 9 . 9 5 
" C " £ 3 9 . 9 5 Pascal MT + £ 4 9 . 9 5 

Keyboard Tutor £ 2 4 . 9 5 Printer Extens ion 
Pocket Cash Cable 8256/8512 £ 1 2 . 9 5 
Trader £ 9 9 . 9 5 Covers 
Mastc r f i l c l l £ 3 3 . 0 0 8256/8512 sel £ 1 2 . 9 5 
Microf i le/ 

£ 4 9 . 9 5 
£ 1 9 . 9 5 

6128 set £ 1 2 . 9 5 M ic roword 
Br idge Player 

£ 4 9 . 9 5 
£ 1 9 . 9 5 

464 set £ 1 2 . 9 5 

Hi tch Hikers' Guide 256K Expans ion 
to the galaxy £ 2 8 . 9 5 kit for 82556 £ 4 9 . 9 5 

D E D U C T 1 0 % DISCOUNT W H E N ORDERING SOFTWARE 
JUST SEND YOUR CHEQUE OR P.O. WITH A NOTE STATING 

WHICH TITLE YOU WANT. 
Posl and Packing FREE. ALL Computers ADD C6 lor value UNDER £250 
All payments cheque or P.O to MICRO MAIL. F ' V " H f " 1 

ALL PRICES INCLUSIVE OF VAT E x J — ^ 
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LETTERS 

High price of the 
hard disc 

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

I am very pleased wi th my 
purchase and have already 
started work on building the 
database. I was shocked, 
however, when I tried to buy 
some 3in. discs for the 
computer. My local shop 
would sell me the discs only in 
boxes of 10. the cost being 
almost i'50. Even my limited 
mental arithmetic skills can 
determine that this means that 
each disc costs"£5. A friend has 
a BBC micro with a 5'/ i in. disc 
drive and pays a fraction of 
that price for his discs. Can you 
tell me why Amstrad discs are 
so expensive? 
I' li I lie filing, 
London SE5 

Editor's reply: Amstrad discs 
are expensive for two 
interlinked reasons. The first is 
the law of supply and demand, 

M A N LOGIC 

the second being economies of 
scale at the manufacturing 
stage. Amstrad is the only 
volume computer manufacturer 
of note to have adopted the Jin. 
disc formal. On a global scale 
that means that, when 
compared to the other formats, 
5'/tin. 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 
law of supply and demand, to 
the premium price charged for 
them. 

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

Mail order 
misery 

This letter is written as a 
warning to people who may 
buy software with a seven-day 
unconditional money-back 
guarantee. I recently 
purchased a program on disc 
which cost slightly less than 
£12 with such a guarantee. 
Two days later 1 returned it 
with an explanatory letter 

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

After wait ing a few weeks. 1 
contacted the supplier and was 
told that my letter had not 
been received. Looking back 
now. I can see that sending a 
registered or recorded parcel 
Wbukl have hcen a very wise 
course as the parcel appears to 
have been lost in the post. 1 
hope others may benefit f rom 
my experience. 
J Pieroux, 
Wiltshire. 

T h e e n d o f 
t h e E i n s t e i n ? 

The following is an extract o f 
the editorial from the March 
edition of the UKEUC3 
(Uni ted Kingdom F.instcin 
I 'scr Groi ip) Newsletter. 

Some of you may have seen 
advertising for an Einstein 
show due to take place at the 
end of Apr i l . This show had to 
be cancelled due to the lack of 
interest shown by the 
commercial side of the 
computer industry. In fact only 
three companies bothered to 
reply to the invitations to take 
part. Does this mean that the 
computer industry in general 
and the manufacturer in 
particular has decided to try to 
ki l l of f the Einstein? We hope 
not. Tat img ( U K ) have over 
6000 registered users and there 
are two to three times more 
who have not registered, all 
these people require support 
of some kind. 

Another show wil l be 
organised in the near future 
and invites wi l l again he sent 
to the commercial sector, if the 

response is as bad second time 
around the show wil l still go on 
but behind closed doors. No 
commercial companies wi l l be 
involved on a basis of if they 
won't help us. we wil l help 
ourselves. 
K. Stokes. 
Secretary, UKEIJO. 

Keep us 
informed 

1 have been reading the Youi 
Computer magazine since 
Apr i l 1982. Before you 
changed the format of the 
magazine in December 1985 
you used to have a regular 
space giving the readers details 
of any forthcoming'computer 
shows and exhibitions on the 
second from last page. I have 
been unable to find any similar 
section since the change in 
form and wonder if you wi l l be 
reintroducing it. 
P. K. A it wood 
Jersey. 

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

Write to: Your Letters, 
Your Computer , 
79-80 Petty France, 
London, SW1H9ED . 
Tel: 01-222 9090 
Our Preste l mail box 
number is 01-9991 800. 

By NEIL BRADLEY 

IT REPRESENTS THE UMERSF 
AND OUR WORLD WITHIN... EACH 
DRY TH£ SUN WILL RISE RND 
SPRERD ITS my ACROSS THE 
STONES. FROM THIS RLL 
SEASONS CRN BE PREDICTED! 

IN OTHER 
WORDS. fT^S1 

RCLOCK' 

IT IS 
NOT Pi 
CLOCK! 

> ) If M I t / A k N • 
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)} Soft wane Exchange a 
OHLY 

£1.99 
+ 40p post and 
packing pw tape 

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 
Author: A. Mehmood 

This program will allow you1 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 date, amount or transaction type, and 
printed-out in the form of a complete statement 

POOL 
Machine: 
Program Type: 
Author: 

Spectrum 48K 
Pool simulation 
A. Mehmood 

TAPE: SP06 

ROADRUNNER 
Machine: Spectrum 48K 
Program Type: 
Author: 

Arcade 
C.D. Harden & 
R. Blundell 

you fancy a dip? Well, you will find it 
• / 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. 

^ j h t s is nothing to do with a certain character 
I being chased across the American plains 

J by Wily Coyote. The object of Roadrunner 
is to drive your car. the Wally ZX. for 500 

miles in a time-trials race avoiding hay bales -
and every other driver mad enough to enter. 

WINDOWS 
Machine: Spectrum 48K 
Program Type: Programming Utility 
Author: Paul Rhodes 

a d V i n d o w s is a utility for Spectrum 48K owners. 
rnmM allowing up to 14 separate windows -

I V individual mini-screens - showing simul-
J W taneously They are accessed from Basic 
' PRINT statements and an extended command set. 

Features include pixel scroll and pan. window 
position and size - double-height characters, 
extended LIST, attribute pan. scroll, clear screen 
and fill commands, extended graphic areas for each 
window and fast filled and open circles. 

CBm 64 
TAPE: CBM05 

MISSION XZ1 
Machine: CBM-64 
Program Type: Arcade 
Author: John Storer 

• h o r d e s of descending aliens are hell-bent on 
M ^ t destroying your ship. You will need very 
I W 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 of 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 Kinkead 

This utility will give your Commodore 64 an 
80-column display, just like all the other 
micros such as the BBC and Amstrad. 
Included with the machine code routine to 

produce the display are some demonstration pro-
grams. showing how best to use it 

INSTRUCTIONS FOR USE 
Software Exchange tapes are not supplied with any papei documentation all instructions relating to tin? use of the software are provided as text files 
at the start of 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 holding 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 

iiSofrwane Cxchanqea 

CBm 64 
TAPE: CBM06 

SPACE AMBUSH 
Machine: CBM-64 
Program Type: Arcade 
Author: Michael Solomon 

^/a v i g a t i n g through deepest space, you find 
MM yourself under attack by marauding aliens. 

m M This unusual variation on the alien-bashing 
f ™ 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 of the major problems with the CBM-64 
m I is its lack of Basic commands for handling 
W J the excellent sound and graphics facilities. 
v 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-resot-
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. 

Amainad 
TAPE: AMS03 

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

Though written in Basic, the Screen Editor 
is a professional-looking monochrome 
drawing package, allowing you to create 
and save your own screen pictures. Com-

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

PWS ASSEMBLER 
Machine: Amstrad CPC-464 
Program Type: Programming Utility 
Author: Peter Slade 

/

t is not often you find a programming utility 
of this 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 infinite-length label names. 

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

TAPE: AMS04 

HI-RES DRAW 
Machine: Amstrad CPC-464 
Program Type: Drawing Utility 
Author Peter Wylie 

§ J i - R e s Draw is a graphics utility which will 
/ > f allow you to create, save and load your own 

J m screens for 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 the appropnate 
choice of colours. In addition to the colour choice 
keys, tiie cursor keys will either move or plot at 
the graphics cursor - shown on the screen and 
given as X.Y co-ordinates - and the finished screen 
may be 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: Fruit Machine Sim. 
Author Kevin Weaver 

flaying fruit machines can be great fun but 
very costly. With SuperBandit, you will not 
win anything but neither will you lose your 
shirt. This excellent simulation has all the 

features of the best machines, including spins, 
trebles, holds, nudges, nudge gamble, spin-a-win, 
and much more. 

It is essential for those days when you are miles 
from the nearest pub. even further away from the 
closest arcade, and have no change anyway. 

ORDER FORM 
m m a ^ ^ ^ ^ m m m m m m m m m ^ m m m m a ^ m m \ enclose a cheque/Postal Order value £ (please 

Please send me the following Software Exchange tapes (print remember to add 40p p&p per tape). 
I tape reference number clearly). 

NAME 

I ADDRESS 

| Send orders to Software Exchange, 79-80 Petty France, 
• London SW1H 9ED - please allow 28 days for delivery. 
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EDUCATION 

The University of Cam-
bridge is the picturesque 
setting for our final 
update on computers in 

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

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

Lidsac 1 continued to ope rate-
through into the 1950s until it 
was superseded by Wilkes" 
second computer. called 

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

By that stage manufacturing 

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

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

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

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

The university's main source 
of computing power is an IBM 
308ID mainframe computer 
which contains 32MB of main 
storage - 32.000 times the 
memory of a BBC as well as 
32,000MB of storage on fixed 
disc and 10,000MB on 
streamer tape. That is linked 
directly through a network to 

approximately 1.00(1 terminals 
including IBM PCs. Apple 

Macintoshes anil BBC micros 
in every department of the 

university, supporting at least 
S.000 users from Cambridge 
arid other universities through-
out the country. 

Any time, any place 
Those users, who must be 

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

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

Using MicroVax and Xerox 

Cambridge 
University 
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CAREERS 

workstations. Nccdhanr's de-
partment leachcs sonic 200 
students about programming 
languages and other subjects 
related directly with com-
puters. such as graphics. He 
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 the 
computing power of the main-
frame. Stibbs believes that as 
those computers become more 
powerful and less expensive, so 
other departments will use the 
mainframe less and less for 
computing but more and more 
as a source for storing and 
retrieving information through 
the university and metropoli-
tan data networks. 

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

The biology department, for 
instance, used its computers 
and those of the laboratory to 
help the discovery of a double 
helix in 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 
An 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 prim ii 
out in any format. That can be 
done either using the com-
puters in their own colleges or 
departments, or the computers 
at the main Laboratory, which 
are available 24 hours a day. 
almost all the year round. 

Messaging is also popular. 

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

An undergraduate can even 
send his work to the library, 
where it wil 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. An office has been set 
up. devoted lo advising people 
on ihe computers and software 
which might besi suit them. 

BBC still popular 
The BBC micro is also still 

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

Much of the 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 IBM or 
one of its many compatibles. 
Other machines arc bought 
rarely, sincc academic software 
is so specific - far more .so than 
business software - it is avail-
able only for a few computers. 

Perhaps the most interesting 
point about computers and 
their role at Cambridge is that, 
unlike primary, preparatory, 
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 300 
computer-related companies, 
including Sinclair Research, 
Acorn Computers. Apple, 
DEC and. more recently, 
IBM, each working in close 
collaboration with the univer-
sity. - Jason Ball. 

Could you be a 
Mr Fix-it? 

here are few 
guarantees in the 
business of job-hunting, 
even when you look in 

the fast-moving electronics 
business. Yet if there is one 
area where you arc reasonably 
certain to find some work, it is 
in the business micro sector. 

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

There is one area, however, 
where inexpensive replicas of 
the PC find it difficult lo 
compete and that is in offering 
after-sales support and service 
for the machines. To secure a 
low price and make a 
reasonable amount of money, 
distributors of clone machines 
cannot afford 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 will need qualified 
people to work for them. 

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

businesses may well want more 
back up than thai. 

The support and service ol 
successful PC clone 
manu f act u re r W altc is 
International, will otter a two-
year contract either to replace 
of repair one of its PCs within 
24 hours, for the cost of only 
an extra 12 percent on the 
purchase price of the machine. 
When that machine costs about 
one third of what you might 
pay tor IBM. the extra 12 
percent ill be very attractive. 

Getting to business 

With that kind of incentive, 
it is certain that many 
businesses will accept, support 
and service contracts. It is 
equally certain that qualified 
and reliable stall will be 
needed. 

On the IBM front, there are 
several areas you could 
research to get into the PC 
repair business: 

The Intel «S0SS processor 
used bv the PC: have a working 
familiarity of machine 
language with that processor. 

The bus expansion slot 
system; many internal 
problems which arise in the PC 
can be traced lo expansion 
cards installed by users. You 
should be familiar with the 
most popular cards and what 
they do. 

The 360K disc drives; many 
of the data retrieval problems 
experienced by users start with 
faulty drives. I amiliaritv with 
standard disc drive technology, 
such as tiiat used on the BBC 
micro will make you much 
more qualified in this area. 

In short, there is a growing 
market for technicians who can 
repair PCs and if you can 
convince some of the people 
who couunt that you are 
qualified, you may well be on 
your way lo a well-paid, full-
t ime job. Geof Wheeliv right. 
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ATARI COMPUTERS 

Tho I040STF Computer. 670STM and W1»!M t 
come w.th tot and aem .n torn arid logo, basic, 
neochrome. lns:word. dl> master one. doodle an<j 
rrcqaroidi. 1040STI" with disc drive, mouse and 
monitor- monochromo £836 IE839J C916. colour 
£ 1046 <£ t OM5> CI 150. AurfROSTM Computer i$1 2K 
version! £343 <£33611376. Alan MO STM* 11 Mc\ja 
bylovertion) £4?fl|l"410l f49G 1 moMbylvuparade 
IIK the Alan 530STM fW (£991 f109 Oumano 
economy 1 COOK disc drives ten the S70STM- unoli; 
f I 4« If I 4$1 f 1 7C. du at 17Bl I 7 W m 11 Ami • VOK 
ST div: rtr.vw £130 If-.371 f 152 Atjr, 1000X ST rlisr 
dr.ve 1173 <H7?I t ljft Atari ST monochrome 
mono or f 136 If 1461 119* Economy f .dcMy ST col 
Our monitor f l»l |f?C4) f7M Alar. 14* mrrt.i.m 
resolution Sf colour monitor £3S4 IL349) ti'JO. 20 
Megabyte ST hard disc £730 I1693I £769 Atari 
130XE computer i gamo f 116 (ft?l| £141 130Xf 
computer • r*«ctic 'CKtyOf • software £148 
(C147) L'l 72. 130X1 COmpgtoi . d<SC dr.vo i solt 
ware £234 l£233l £263. 130 X£ compute. • tl.se 
<t"vn • 1077 |ir oli-i xo'twai* £307 (£309) C3G9 
Atari io?7fit6iri?2)n4» Auriiowniciri77> 
f T*8» 

SINCLAIR COMPUTERS 

E m m 
Sinclair Spectrum 17K 1 13<. « >3H) ftS8 S.OCIa.r 
pocket TV IT)/(f Oil 1 101. Sinclair Ol Computer f t »4 
if 196 £229. 01. floppy due interlace I See Cumana 
disc section below lor suitable tj<sc dnvest £86if84i 
C04 Sinclair Spectrum P us Computer 48X (OC'CMl CU0. Spectrum f.jj Compute' • cassette • 4 
games ioytticx «wh interlace £139 If'391 £169 
Kit to opgrade I'm Spectrum to Spectrum Pjus f40 

If40) £S0 M<rodnv* £49 ItSC) f W RS732 interface 
1 £40 <£«)> 160 SpecM Ofte- Microdrive • Inter 
tare 1 -4 Cartridges £9? l£99l £107. Blank 
m.c»orti.YO cartridge* £2 SC l£3i £4 Spectrum 
lloopv d-sc interface 'See Cumana disc section for 
su-table diac dnvn> f 107 (f9'» f 103 Interface 7 £70-
as (CO) £74. Spectrum Centronics printer ioteifete 
f4T, if4?l M7 

COMMODORE COMPUTERS 
Cominoikim 178 £750(£749) £77? Nr.vCommo 
doro 178 Componil.ilm Pack £279 (177V) 1310 
Commodore 178D £466 <14601 tSIO. 1571 Oi*c 
drive f»7 <£210) £770 Commodore (A • rccor 
dcr • music maker keyboard r software ltd' 
(£19W f?3S. Convenor to aliow most ordinary 
mono cj-.-OI:o recorder-, to be used witti the 
Commodore 178 ana the Commodore 64 f9 78 
IfD) fit. Centronics printer interface for Vien 
and the Commodore 64 U'j If4l> far. MPSflOJ 
Printer f138 If14f.) f17S. 

AMSTRAD AND ENTERPRISE 
COMPUTERS 
New Amstrad PCW8S12 fW4 (CS7SI C675. 
Amjtrad PCW8256 C4491 C450> C500. Amst r ad 404 
Colour £297 -:f322» f 402. Am jtmd 404 Green f 197 
IC230; C310. Amstrad 6178 Coluu- £397 If420l 
£500 Am«ra<l 0178 C»r—n f?!)7 (f3?7) £40? 
AmMtadOMPTOOO print erf 150 (ClS6tC191.Cxl>a 
diw: drive for AHHxd 6178 fM <f 1031 f 133 En-
terpriht) 04 ft 10 Ifl 161 fl56 fm .̂iir.vr 128 (1S9 
I1163) £303, EttOprrte d>«c drive interfjco (Seo 
fA>nraiMt <t'« dltve vcvtion tor vntaUla Uiv: 
dnvetl (84 l(M0> (Kb 

C U M A N A DISC DRIVES 
Tu i-j.t disc mtei'«(.«» ol Sir̂ Jd i QL. SpocltuiK 
Cntrfpiiw. «|„| BBC B 80 trjck dOwU« 
caws] with power vipply: • vngl« 3 0" f 134 If 134) 
tit*, dja Xt,' 1724 ff 7/41 t TVJ. HIWU; US" 
f 172 ff177) f2C1. d.w! % ?!>" f310 (£310) £350 

PRINTERS 
New Epson LX80 £249 tf240) £202. Tractor fo« 
lX80f20l£70l£DO Brother MHSC148l£lS2>CI84 
Brother M1009 £201 IE203) £234. Sl*rv.va Ctl 
CPA80' £193 l£192> f778. Tax*-. KP-810 f218 
(f?19i C2f.9 Conivi fWlOOQA £309 l£3C<l> £306 
Microoer,clif«j|s MP166 <723 (£273- £763 
O'othei EP44 £224 (£270) £740 

SWANLEY ELECTRONICS 
The Computer Export Special ists 

Dept . YC, 32 Goldsel Rd., Swan ley , Kent BR8 8EZ, England 
Tel: SWANLEY (0322) 64851 

OHiri*! cud.it »«kornr UKp>ktn *<* i lw / i ffrjif mxI »t)u<t* pan ancf VA7 Thr UKOnd pt>e* ir> Orartett •> lot ><%peni a.\\on*>r\ d tun.ip* jnrf -fichu}*. -nsunW dirmail posisgv J tic third pr.ee n lor export (U»(>M»>>1 Mitwir Funtfm Ii/Khijinjf AirHs.ti* Hct 'itv'td airmsJ pest J pe 

RSD Connections Ltd 
MONITOR LEADS RIBBON CABLE :p«ic« pat H SPCCTRUM EX. LEADS 

HDCU1Y iScaa to. sac 
Ov COMMOOWt SONY 
SHtCtmhM lTSAMSTRM) r« K 
MtCHOVtTf C to BSC <11 
5;fTCT»tli».1 IMJAMSTIWO C2 SO 
icnousoNt« onccoMMw MiX Ol SPCC7RUV 128 
AMSTRAO RSO 
HITACHI ut UltCCOMMOiOL 
StCrAUM AMSTRAD 
SONY KA(iA to 88C OJ1 

Sow re 
Comn. 64 BBC f) ¥> 
Croon Screen to. at £t.SO 
Ureen U • n to COW W i Jfl f 4 « 
flicno to Wiooo C1.S PWi IPS 16 BBC COW 64 f? OS 

J*3V 
to »ay 
I4.w>v 
I 'j *|IV 

10 »«v 
20 wov 
24 wav 
2s «vav 
76«»v 
34»ay 
50 
50 «vav 60 *»v 
04 vtav 

Cray 
CO.13 
CO 16 
CO 1H 
CO.20 
CO.22 
CO.30 
CO.30 
10 40 
(0.46 
(0 60 COOt. 
(0.70 
(0.96 
CI 10 
C I 2 6 

O-rrlMj*. 
CO. 24 
CO 28 
CO 17 
COM 
C0 4O 
CO.60 
( 0 6 0 
CO.66 
CO.70 
CO 00 
( 0 86 
(0 90 CI.20 
CI.40 
CI so 

0 WHh r»ICD>Wtl t̂ ljm 
M to f O inch I' to 2M'i '2 »*r> « i n t « cab* M i« I 

CIO 60 (14 76 

AV.s.TKa0EXCANSin\P0PT 
CHft̂ S*>MtAllS 

mcwi 
6"So/«riom £10 SO 
OoufeHFwTMs C14 7J 

^M'alnrtMAOITa 
Tha ut> wk, to ooonact vow tJdcvV\ 

EDGE CONNECTORS AWSWAOMOMTM 
IDC AMPHENOL • n i » 

M «>« |«ua C4 96 
30 -J. vccVct C6 96 
36«*y plog IvtJdw tvv«i C4 66 
BBC DISK DRIVE LEADS 
Dual desk <blve pma Hmi C4 60 
fW d-jl nwl t»n CIO.26 
SnjM d*ik din-* 

KJKI C2.76 <M> a.„» C7 26 
0i\» ih.v» ».tn b»d lm tl 26 
COMMOOOfU C2 n 

CASSETTE LEADS 
rmc u> i w n . c2 26 
Or*oon to c«u«tre (2.20 Stxxtrum to (Jtsette CI.26 WIC l« Acom casteet* C2 26 
MSX to Ctmcm C2.se 

PRINTER LEADS 
All 1 AUIttS ISNCtM 

W8C (9.96 
htK. (0.96 
SPfcrmw.'i7A no 75 
MfMOTfOl C12 75 
[irrsnr. C12 76 
IKMPC (16 7* 
SfCCiHUM .nmtaca on> K.H!. 2.12 If lb 
ATAitlSTOlMO f1623 
MIX C 13.96 
APMtCOt C 16.20 
DRAGON (9 95 
Ol CIO.76 

AN* COMIUHAIION 0* 
UMOTH or KAOS 
MA DC TO OADfR 

2 ' 23 way 12X811 (186 
2 » 28 wn I6p*rm*ni C2 10 

DOCMllC HOCO etUO hOATIO 
ZX4II 23-wav CI 26 Specuurn 28 way CI.50 

AOOiDONAt IOC 
6r. way Oa»d leg® lo> 
I lUPHiii l*ad (4 26 

D CONNECTORS 
tMO** RirlM My* toirVa 
3 way CO 76 CI 00 

CO 96 CI 60 
26 *»v £1.50 CI.90 37 *av C2 40 C3.26 
WOOOS (0 96 

TELEPHONE CONNS 

To<iM. 1m 
ToCM&lin COM £7 40 
AMSTRAD P«\TEftLEAOS 

Cto 76 
(12.50 

tt:AD ?nl DHlVt Lt AO 

Surface msstet I«cvl«l 
Sorites eatn tneket 
OuW 0«U«« idwc t in» Kck cwir V l̂r 
4 cc« :aWe on met'* 
OT «o„ 

C3.76 
C2.SO 
C4V6 
CI 86 
CO 15 
CO 40 

CONNECTORS IDC 

SuilM<*ewk«179 :m 

AJ/S J RAO 
tm rrnto'f atn VtaC C9 SO 
PCVr l««i<A<e to Prlnstr 
II Vn load: «16» 

— II I 111! I l l Ml — 
TV Aortal Leads 

ri.23 
2ra CI 50 
3m El. 75 
4m C2.00 
•Y' piece Swyiched TV Sptttt*-
TV 4 A»»»i toate p»jgged in 
without of sJgnoi £1.95 
Spectrum Povrw Supply n»-
pl»M<iwtflowj C2.S0 

IDC D CONNECTORS 
Mali 'em th C 2 70 CX20 
£3.20 £3.70 
D M (4 46 cr. 90 ra no 

Please enclose SAE with all enquiries for FREE advice 
TRADE ENQUIRIES WELCOME 

75p P&P IN UK. Access & Visa accepted. Add 15% VAT to all orders 
Cheques made payable to: 

1 RSD Connections Ltd, Dept YC7, — 
PO Box 1, Ware, Herts. j f l ^ ' 

Tel: 0 9 2 0 5285 

MICRO MAIL 
53 FENNEL STREET 
MANCHESTER M 4 3DU 
TEL : 061 834 2808 

COMMODORE COMMODORE 

RRP OUR PRICE 
Music Systems 
(includes Commodore 64) £329.99 £ 3 0 9 . 9 9 
Currah Speech £21.95 £ 1 9 . 9 5 
1570 Disc Dr ive £199.99 £ 1 7 9 . 9 9 

SOFTWARE ON DISC 
Textpro - Wordprocessor - £ 1 2 . 9 5 
Datapro - Database - £ 1 2 . 9 5 
Z o r k l £ 1 1 . 9 5 
Zo rk l l £ 1 1 . 9 5 
Zork III £ 1 1 . 9 5 
Hitch Hikers Guide £ 2 4 . 9 5 
Gemin i - Home Accoun ts £ 2 4 . 9 5 

Database £ 2 4 . 9 5 
Cashbook £ 6 4 . 9 5 
VAT File £ 2 4 . 9 5 
Final Accoun t £ 6 4 . 9 5 

S u p e r b a s e - 1 2 8 £ 9 9 . 9 5 
Superscr ip t £ 7 9 . 9 5 

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

A L L DISC AND CASSETTE TITLES 

1 0 % OFF. 
JUST TELL US WHAT YOU WANT! 

RRP OUR PRICE 
C o m m o d o r e 64 £199.95 £ 1 8 5 . 0 0 
C o m m o d o r e 128 £269.95 £ 2 5 0 . 0 0 
C o m m o d o r e 128 D £499.00 £ 4 7 0 . 0 0 
C o m m o d o r e 128 D & Moni tor £631.00 £ 5 4 5 . 0 0 
Music Expans ion £150.00 £ 1 4 0 . 0 0 
1541 Disc Dr ive £159.95 £ 1 4 9 . 9 5 
1571 Disc Dr ive £299.95 £ 2 7 9 . 9 5 
Modem £79.95 £ 6 9 . 9 5 
Mouse £69.95 £ 5 9 . 9 5 
Light Pen £29.95 £ 2 4 . 9 5 
Sketch Pad £49.95 £ 4 4 . 9 5 
Speech Synthesiser £24.95 £ 2 1 . 9 5 
Blank D i s c s - S o n y SS BoxoMO £12.95 £ 1 0 . 9 5 

DS BoxoMO £16.95 £ 1 2 . 9 5 

GENERAL 
RRP OUR PRICE 

Cheetah 125 Joys t i ck £8.95 £ 7 . 9 5 
Pro 5000 Joys t i ck £18.95 £ 1 6 . 5 0 
C o m d r u m Tape or Disc £29.95 £ 2 6 . 9 5 
Sound S a m p l e r - C o m m o d o r e £49.95 £ 4 4 . 9 5 
Data Recorders for al l 
C o m m o d o r e s £39.95 £ 3 3 . 9 5 

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

SHOWROOM NOW OPEN 
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CLUBS 

Computer Clans -
Over the Border 

There is a legend that Scottish computer clubs are as rare 
as Scotch mist. Jason Ball investigates. 

• ~ incc only a minority of 
M our readers live in 

London, it is only fair 
this month to move out 

of the capital to a club 
elsewhere. Going to extremes 
as usual, Scotland was chosen 
as the ideal location. 

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

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

Closed club 
The first man we contacted 

from this- newly-discovered 
fountain of Scots club 
information admitted that he 
had not attended his computer 
club in Carluke for more than 
a year, much less had anything 
to do with running it. l ie said 
the club had ceased to exist, 
together with several other 
such groupings in the area. 

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

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

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

It transpires that amid the 
gloom and doom affecting 
some Scottish computer clubs. 
Cook's Kingsway club is a 
comparatively thriving 
organisation. He says the club 
has a membership of more than 
5(1. offers a wide appeal to 
students at the college, and has 
its own meeting room, power 
and lighting donated by the 
college. 

Subsidised Spectrums 
The membership fee of only 

£1 reflects a keen desire to see 
a wide range of people attend-
ing the club meetings every 
Thursday evening. Members 
take their own machines, many 
of them Spectrums. bought at 
an advantageous price from the 
nearby Timex factory in 
Dundee where the machines 
were made and 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 
sprinkling of Oric, Dragon. 
BBC. Commodore 64 and 
Atar i ownership among the 
Kingsway fraternity. 

Pet doorsteps 
Unlike some other clubs, 

however, the Kingsway group 
does not restrict itself to 
weekly meets and swapping ol 
games software. It also 
conducts demonstrations of 
new software and hardware 
and has recently organised 
several club outings. "They 
have gone down rather wel l" , 
says club president Cook. 

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

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

Lack of lasses 

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

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

Stars before 
the eyes 
I would like to give you details 
of my new viewdata/bulletin 
board called Prometheus. The 
system has been primari ly set 
up with astronomy as its 
central theme, although many 
of the systems' features prove 
to be of genuine use to serious 
amateurs. I intend the system 
to be of real interest and 
educational value, particularly 
to the young. The database has 
been constructed with sections 
that appeal more readily to 
junior stargazers and more, are 
planned. 

Prometheus is eurrentK 

open from 8pm to midnight 
every night and wil l soon be in 
operation for twenty-four 
hours each day. 
li. J. ( i . Spencer 
Sysop Prometheus. 
01-300 7177 

Atari force 
in Fife 
1 am forming an Atar i user 
group in l ife. I hope that this 
wi l l encompass both the eight-
bit machines and the ST. 

There is virtually no 
software back-up in my area 
for the Atar i user, even the 
major stores who retail the 
800XL do not support the 
machines. I f there are anv 

Atar i users in or around the 
area who are interested in 
joining such group, give me 
a call on (0592) 714887. 
/.. Singer, Fife. 

Glenrothes 
Computer Club 
Based in the new town to 
Glenrothes in Fife. Two 
software libraries arc open to 
members. Al though they hold 
only programs for ( ommodorc 
and Amstrad machines, all 
types of computer are 
Welcome. For details of 
meeting tinges and venues. Call 
the chairman. Alan Donaldson, 
on 0592 758746 after 6.30 p.m. 
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P00ISW1NN™ 
THE ULTIMATE POOLS PR£DICTTON7ROGRAM " 
• MASSIVE DATABASE Poolswinner is a sophmicatod Pools 

piedtdion aid !i comes complete with the largest database 
available 22000 matches over 10 years The database updates 
automatically as results come in 

• PREDICTS No< |ust SCOREDRAWS. but AW AYS HOMES 
a n d N O S C O R E S 

• SUCCESSFUL SELEC guaiAjtiee that Poolswmrver performs 
significantly boner than chance. 

• ADAPTABLE Probabilities aro given on every fixture -
choose a t many selections as you need tor your bet The 
piccisc prediction formula can be sot by tho smi - you can 
develop and test youi own unxjue method 

• SIMPLE DATA ENTRY All team names are in *ho program Simply type m the reference 
numbers liem the screen- Ot use FDCCEN to produce fumiro Ust automatical^ (soo below). 

• DISC MICRODRIVE COMPATIBLE Tape* supplied with conversion utriuctions. 
• PRINTER SUPPORT Full hard copy printout of data if you havo a pnnter 

AVAILABLE FOR Spoctrum (48X), Commodore 64. VIC 20 ( • 16X). AMSTRAD. 
BBC B Atan (46K). ZX8! <I6K). Dragon, Apple II. ELECTRON 

PRICE £15.00 (all i nc lus ive ) 

_ _ _ — _ . _ , . AT LAST No more strugghng tor hours to get the FTYfZFN fiR/h rucTul* ^ u t t o l h ' ' computer TO GEN has been 
1 l A V J L l l l U\JI U programmed with all English and Scottish 
fixture* lor 196SS Simply type in the date, and the full fixture Ust is 
gono:atod in seconds. FttHy compatible with Poolsvnnnor. 
POOLS WINNER wi th F1XGEN £16.50 (all Inclusive) 

Leading 
computers 
in Belgium 

BcxKl With 
awowuwtawtk 

COURSE WINNER V3 NOT JUST A TIPSTER 
PROGRAM, Courses/inner 

THE PUNTERS COMPVTE* PROGRAM I d ^ ^ ^ f p ^ t e S e 
You can develop and test your own unique winning system by adjusting the 
analysis formula, or use tho program in simple mode. Couraewinner V3 uses 
statistical analysis of major factors including past form, speed ratings, course 
statistics pnze troney. weight going, trainer and jockey form etc, etc. It 
outputs most likely winners, good long odds bets, forecasts, tn casts etc The 
das abase includes vital course statistics for all British courses You can update 
the dai«b*n> - never go»s out of date 
A V A 1 L A K £ 1 0 * Sp»<iru» (4*11 CcmrmSo.-*U .BC(IX A M S 7 H A O tan(M*l. Appta 0 

P R I C E £ 1 S.00 (all tnclaalvo) uchsdea r u t AND Watfeeal a m vradoaa. 

Send ChecfuesPOs for return of post service to .. 

ATARI oS® 
commodore 

i r i c z l a i r -
Schneider 

MfilMD 

phone 24 hrs y >f-"l Vk' \R! phone 24 hrs 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. S 061-428 7425 

,'ui .Ur •'o-// ...iWj/r, Willem Ogierplein 2 
B 2000 Antwerp 

Tel. 03/233 59 06 

Rue Gretrystraat 31 
B 1000 Brussels 
Tel. 02/2166026 

THE VOLEX TELETEXT-TELESOFTWARE ADAPTOR 
FOR USE WITH SPECTRUM, PBC & AMSTRAD MODELS / 

F R E E COMPUTER PROGRAMS INSTANT SPORTS RESULTS CONSTANT TV. UPDATE 
A WORLD OF INFORMATION AT YOUR RNGEBS 

TELETEXT 
Extra information available day or night whilst television transmitters are on air and 
without any charge can now be enjoyed without the need of having a special 
Teletext T V. set All you need is to plug in your VOLEX AOAPTOR to receive 4-Tel 
from Channel 4. CEEFAX or ORACLE services. 
TELESOFTWARE 

Telesoftware is the name for computer programs which are broadcast on Teletext. 
Thus they may be loaded OFF AIR into the appropriate micro computer instead of 
being loaded from say TAPE or DISC. Both Channel 4 and BBC are broadcasting 
Telesoftware, however there are the following limitations:-
(a). Spectrum Adaptor:- All Teletext Channels but Channel 4 Telesoftware only. 
(b). BBC Adaptor:- All Teletext Channels but BBC Telesoftware only. 
(c). Amstrad Adaptor:- All Teletext Channels. Channel 4 Telesoftware programs 
and BBC Telesoftware data files including the Education Newsletter. 
•Channel 4 is currently expanding its Telesoftware programs particularly 
CP/M based material. 
Because of the special nature of Teletext these programs are frequently 
updated-So you will not see the same thing each time you run the program. 
STORING PAGES 
With the \folex 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 ANO USE 
A simple procedure tunes the Volcx Adaptor to your local teletext channels. 
All loading of Telesoftware is via an index page which the Adaptor will 
automatically find and display lor you. Absolutely no modification is necessary 
to T.V. or Computer. 
*User friendly-built in disc/tape and printer routines. 
•Comprehensive User Guide included. 
*2nd Processor Compatible (BBC Version). 
•Incorporates Custom gate array and Crystal controlled Data Slicer 
•Free Power Supply included. 

r Simply wntc out your order and post to 
VCX LX LL11C1 RONiCS. SI OWEL L1LUIUCAL PAHK. 
HCClfS NEW ROAI). SA1 FORI). M5 2XH. t H. 061 736 5822. 
I ci move chcQUC/P.O. puyubli; toVOLEX ELCCTROflCS 
OR Chatgt.' n.y ACCESS/OARClAYCARDArtSA roirot..;. 

• S I 1 1 1 I II I I 1 1 I 1 11X3 

M.U* 
AOflW&S 

"1 £99-99 (SPECTRUM) 16-48K 
£114-99 (BBC) Model 8 ELECTRONICS 

L 
£125-00(AMSTRADI 46-3 664.6128 

A CXVISXX or VOLCX CflCXJP p U i 

» 
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PROGRAM LISTINGS 
IE 

5 L » 8 2 8 s N * = M " 
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 D K E 5 3 2 8 1 , 
7 
2 0 F O 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 } {DOW 
N } { D O W N } { D O W N } { D O W N } { D O W N } C 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 } { 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 } { 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 } { R I G H T } { R I G H T } { R I G H T } 

" : F O R N = 1 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 f O 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 B 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 AND " : F O R I = 1 T O 3 0 0 : N E X T I : 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 NAME 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 ^ = 3 " 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 V P E OF 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 
2 2 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 : { 8 
L K } " ; S A ; " { R E D } H E X { B L K } " ; Q S 
2 3 0 S A = E A : G O S U B 4 0 0 
2 4 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 
L K } " ; E A ; " { R E D } H E X { B L K } " ; Q $ 
2 5 0 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 
EY 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 
2 7 0 P O K E 5 3 2 B 0 , 7 i P 0 K E 5 3 2 8 1 , 7 s P R I N T " { R E D } " : N $ 
= " " : G O T O 7 0 
4 0 0 Q * = " " : Q = S A i F 0 R I = l T 0 4 
4 5 5 Q = Q / 1 6 : Q Q ( I ) = I N T < ( Q - I N T < Q ) ) * 1 6 > 
4 6 0 N E X T * F 0 R I « = 4 T 0 1 S T E P - 1 
4 7 0 I F Q Q ( I > > 9 T H E N Q $ = Q * + C H R $ ( Q Q ( I ) + 5 5 > : G Q T 0 4 
80 
4 7 5 Q $ = Q $ + R I G H T * ( 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 
slow-loading cassette tapes. 
It can be very useful if you 
cannot remember the name of 
the type of program which you 
have saved on to a tape. 
Header Reader displays the 
name of the program, its type, 
and gives the addresses in 
decimal and hexidecimal. 

Whoops! 
The program Egg Head. 
printed in the last issue of 
Your Computer, contained a 
few errors. The following lines 
need to be changed to allow 
the program to work properly: 
20 V=53248 

POKEV+21,31 
FORN 12288T012350: 
READQ:POKEN.Q:NEXT 
FORM= 12352T012414: 
READW.POKEM.W. 
NEXT 
FORZ- 12416T012478: 
READE:POKEZ, E:NEXT 
FORX= 12480T012542: 
READR.POKEX, R:NEXT 

Also, the lines beneath 120. 
140 and 160 should be 
re-riurnbered 130, 150 and 
170 respectively. 

30 
60 

70 

80 

90 

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

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

We regret that 
we are unbale to return any 
submissions sent without 
stamped addressed 
envelopes. 
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MICRO MARKET 

WDSoftvvare 
FOR THE SINCLAIR QL: 

JOSS £15 on md% «»r 5 W Op, £17 on 3»/T flp 
Forget syntax errors and mistyped names in file com-
mands' Just move a cursor and press SPACE. Cursor 
keys or joystick allow access to up to 8 microdrives 
and all the discs your interface will handle, with up to 
150 files on each. Scroll t 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 learn JOSS will 
tell you what it's doing! Mass copying/printing utilities 
and programmer's toolkit. Specify disc size, tracks and 
interface (CST. Cumana. PCML. MicroPeripherals) or 
microdrive only. 

RefQL7 i 11 on 2 mdvs or I 3VV l ip, £9 on S'/i" l ip 
For use with ARCHIVE 2. contains 1300 useful QL 
references and a searcli/print program. Find programs, 
articles and reviews buried in the magazines on your 
shelf! Cheap updates of earlier editions. 
Mdv Extension Cable (X") £5.50 
Add ZX Microdrives to your QL. 
Joystick Adaptor £4.99 

FOR T H E QL, SPECTRUM ( AI L), 
BBC & ELECTRON: 

WD Morse Tutor £4 c:«ss. £f» mdv or SW\ £8 V " 
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+ 

FOKTHESINCLA1K SPECTRUM (48/128K): 
VVorDfinder 2 £8 on cassette 
16,000 word vocabulary, 3 to 10 letters long. 
WorDfinder 3 

£10 on mdv or 5'/4" disc. £12 on 3'/ :" 
19.000 word vocabulary. 3 to 12 letters long. Solves 
anagrams and missing-letter words. Very fast machine 
code. Update WorDfinder 1 for £2. 
Spectrum Disc Versions are Opus, TR (Beta) and 
SPD*. 

We export hardware and third-party software. Ask 

for lists. 
Payment: In advance, in STFRLING on British bank 
branches. International Giro. Postal Order or ACCESS/ 
MasterCard. Add £1 outside Europe for AIRMAIL. 

WDSoftwaro (YC). Hilltop. St Mary, 
Jersey, C.l. 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 £££ SAVE £££ SAVE £££ 

IS 
• Commodore 64 # Grant Robson 

This program is of great use 
to all budding adventure 
programmers who use either 
Basic or machine code. It 
allows you to enter location 
descriptions which are then 
stored away from the Basic 
program space, allowing you 
to create bigger and better 
adventures. 

When typing-in 

descriptions, the computer 
creates spaces automatically 
after commas, semi-colons 
and colons and also produces 
capital letters after full stops. 
To start a word with a capital 
letter, use 'PS'. Locations are 
saved by pressing 'F7' and 
can be re-loaded using 'F5'. 
'F8' allows you to see any 
location by entering its 

number. 
When you have all the 

locations you desire, simply 
break out of the program and 
type 'NEW'. Then, to see a 
location, type: 
POKE 254, [ LOCATION ] 
SYS ( 49243 ) 
Up to 200 locations can be 
entered. 

lOO 
1 LO 
120 
130 
1-40 
ISO 
160 
170 
180 
ISO 
100 
2 1 0 
t i 'O 
220 
24© 
250 
260 
27*0 
280 
290 
300 
302 
j y b 
310 
320 
330 
340 
350 
360 
3 7 0 
380 
390 
400 
4 lO 
410 
4 30 
440 
4 SO 
460 
470 
480 
490 
495 
497 
500 
510 
520 
530 
540 
550 
560 
370 
530 
51*0 
595 
r,00 
610 
62u 
630 
640 
650 
660 
670 
67 '2 
674 
6eo 
730 
740 
750 
760 
77 U 

rem 
ro-r.i 
r- 4-lrt 
rein 
rem 

l ..-ft M;53246 t 

l = l 3osub360 9oto320 

+ + + « + + + + + * ; « « ++ 

u t i l i t y 
• t>y sJrwifc robson 

• * +. **»»:• + + 
t -49152 1 0 i t «*eeK<49'152>"-l62therii&0 
r * * d 9 - i t 3 " I thornO0 
1 =1 +3• P ofc v t • J t M • 1 • Soto 160 
n 1 :'38968th«/npi n . i . ' V r i m >J.t. . .hwK t l u o u a h 1 itv_-i Pr i n t "730 -980 1 "• cr»d 
<J xm ».* < 255.» • V OKv4^.'0O • O - PoK*3 1600 O 
yi k >30>* > i -.231 /«= " " •• 232>•= " a" • t-<253>«M- " •• 234 • ' . " > 4 255>- " , " 
PoK«332&1'6 PoK*53280/.6 P rx r t t ch rK I4>"a" x t» l r-*49701 • f -51601 
pi in f 'SLoc » t ion number " • x Pr n i t " U kii.orv f . j i =-»n< -t i-. 
Pi i f i t " l tano i : / tor word* l e f t ":51iJi99-r 
Pr i t i t "SX/ou :•»• " ; • 3e*ub430 - bS=bl + x t > J ~" :i"then300 
• = t 
i f O f Len-'.b* ther»290 
l tr<ud> <bst - • 1 • - " " t h e n ) ! - l v f t1 «'bl .»,-!> = b*-4t>i-JJ <bl • t+ I > 
• = t+ l •:»•:• to260 
Pok»V • 0 • f 1 • P O K C 2 5 4 , ' p r i n t "itCT/ou o " / - v a 4 9 2 4 3 P r i n t "II. " 1 ' floto220 
Pok«-7S0/0 poK-j-731 • 1 P o K e 7 8 2 » 1 -.V..6546*.. • foKor , O PoKer* 1 -O PoKor+2,0 
KOKet, O p.-.-H vt t 1 • O PoKef +2»0 
Ivhe23l • O POK<.-252 • L'.'Z l*Oh«781 • 0- PoK.i-702 • 208 • POK*780.251 ®.>V.6349C 
SO-t-^O 
if" t e i ' t. hrt-M l l t » i t-t 1 ' 9oiub340 
Pot- c-t • » f -h + l 9oto230 
f or . - 1 t o 1 > i • • POKts+f -1 . - : t..idJ< »$, a., 1 > ; next •r=»r 1 or.< >.f > < PoKer ,O 
r-r-« 1 rc*t.urn 
i =0 
i M t l i f 0 - i t t h e r . 4 0 0 
i f i >th*ra**bOrn 
gc-to370 
i f • i • 255 >- - »» I =255 • r e t u r n 
i • ':254> = >* tbvni «»254 • r e t u r n 
l f >.t-<253.• = > itt-.c-ni -253 = r e t u r n 
l» j. i < 252 > » > *»: hen i -252 1 r o t ur n 
i f * K 251 >«^*theni*251 • r e t u r n 
i f ^ J <.250'.- ^ xf th.-n t ̂ 250 »return 
i v t u m 
er»d 

Oof >« jt'»S»" "ther»490 
= " •"then6i,*2 

v f i f IS" then 1000 
i f Jic<>.*>-13theriPri'nt ' r e t u r n 
i f = " :i" thenPr i n t r e t u r n 
i f >. c > J >»20tjHen620 
c=0 i f "th<?nbi=bl > " -3oto6O0 
i f>.r=" . "thor.bJ . " Stoto600 
i f - " 3oto600 

i f ^ i^-" . M th«nbt«b*^" 
1 f > i •=• •• a " t l 1%-nb I --b•I-*" 

" 3oto600 
•• -.^otc.600 

S?oto600 
> r >>255then490 11 lenv b i ' • lc-»"i 

Prxnt>*> 
aoto4i<0 
.--1 ei\<b*> • i f >>0th«n490 
i l l Or i'. b I • I 11.1 i v 
b *= le f t*<b4 , >-1 > PI INFLL 11" ; 3oto490 
> i =r t sht r • b 1.2 .• > ;c ' M • » r i < ••>> 
i • , " or — . " or- i* = " - " or ;•. I - " " or /.I " ; 
9oto640 
Pr- n i t i l n P u f U l . ich l oca t i on " • l f >-Oor j»>255thon672 
P«ke254, - v*49243 = P r i n t Print"ST.'ou <.i> -?oto498 
b l l e f t *<b * . len«.b*>—3 ' a ir.»:"ll I I " ; S>oto490 

'or>.*="a"th*n680 

d>.tx 162 
d>tx ^-.-l 
d>t> 2 / 
d ^ t * 232 
•i»t> 230 

, 0 • 
, 160 
230 -
• 2 2 8 
. 232 

72 , 16? , 194 , 133 . 252 • 165- , 36 
, O . 177 , 231 . 240 , 5 , 230 . 251 
232 , 76 / 13 , 192 . 104 , 133 , 23'-'i 
, 253 , 144 , 238 • 104.• 2 -̂ 0> 251 .208 • 2 
. 160 • 0 . 177 , 231 .-.'40 . 3 • 200 

133 
208 

208 
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PROGRAM LISTINGS 

760 d * t * 249 , 152 • • i . 56 . 32 , 240 , 255 , 104 . 133 . 253 
750 d>t* 152 . 24 » 101 . 253 , 201 . 38 , 144 , 5 . 169 , 13 
eoo 32 , 210 , 255 , 160 , O . 177 . 251 , 240 , 6 , 32 
e io 232 . 192 . 200 , 208 : / 246 .169.32.32,210.255 
820 cu t * 96 , 162 , 0 . 169 , 201 . 133 , 159 . 169 , 144 . 133 
830 158 , ICO . 0 . 177 . 158 , 240 , 8 , 230 . 158 . 208 
840 d * t * 2 . 230 , 159 , 203 , 244 . 232 , 228 , 254 . 144 . 243 
C50 d * t * 230 . 158 , 208 , 2 . 230 . 159 , 160 , 0 . 177 . 158 
860 d * t * 240 , 99 . 201 . 255 . 240 , 37 , 201 . 254 , 24 O , 33 
870 d j t » 201 . 253 . 240 , 29 , 201 . 252 . 240 . 80 , 201 , 251 
880 d i t i 240 . 21 . 201 , 250 , 240 , 17 . 234 . 234 . 234 . 234 
890 dvt* 234 . 32 . u . 192 . 230 , 158 . 208 . 2 . 230 , 159 
900 d&t*. 76 . 126 . 192 , 72 . 169 . 157 , 32 . 210 . 255 . 104 
910 201 . 255 > 240 , 15 , 201 , 254 , 240 , 35 . 201 , 251 
920 d»t* 240 . 15 . 201 . 258 . 24 O , 19 . 76 . 164 , 192 . 169 
930 d».t* 44 , 32 . 210 , 255 - 76 . 164 . 192 , 169 , 58 , 32 
940 d»t* 210 , 255 , 76 > 164 , 192 . 169 . 59 , 32 . 210 . 255 
958 d>.t>. 76 , 164 , 192 , 169 . 46 , 32 . 210 . 255 . 76 . 24 7 
960 dAtA 192 , 96 , 166 . 2 , 240 , 7 , 24 , 105 , 128 , 162 
970 dfct* 0 , 134 , 2 . 3 2 . 210 , 255 . 96 . 169 . 1 , 133 
960 d * t * 2 , 76 . 164 . 192,-1 
1000 PoK»78O,0 = PoK.»7Sl, 1 PoK*782. 1 '»v,6*3466 
1001 PoK«780,O sVs65493 
1002 t"49700•m«0 
1004 K»P«»*K<t> • ifK»0then»*m+l • t « t + l •OotolOtO 
1006 
1000 t - t -M OotoI004 
1010 i fPMK(fc>«0orr*>255th*n20OO 
107.0 
2000 r - t ' i t = m 
2002 «-51600<m«0 
2004 K»Po»K<»>' i fK=Oth«nm"tf t*1<9oto3OO0 
2006 >9oto2004 
3000 lfPcoK<t>OOth©r->2O06 
3002 f-s. - x®f6 • 3oto220 

m 
• Spectrum # Alan Crowe 0 

Menu routines can be rather 
tedious to organise, with each 
item usually requiring a PRINT 
statement to put it on the 
screen. This short program 
overcomes this problem. It 

can be placed at the start of 
a Basic program and only 
lines 80 to 97 need to be 
saved separately and merged 
into the program which is to 
be menu-driven. 

In the printed version, the 
lines from 1100 onwards 

illustrate how the routine can 
be used. Up to 10 items can 
be displayed on a particular 
menu; more items should be 
split into sub menus. 
Alterations are carried-out by 
adding or deleting the two 
DATA variables for each item. 

1 REM f la in . Menu I t oms 
2 DATA " C u r t r i d e o C a t n l o a " , 2 0 0 
3 DATA "Subflanu l n , 1 0 
4 DATA "Subnenu 2 " , 2 0 
8 DATA "Save " " r u n .9399 
9 DATA "CROWE".PI 

10 REM Subflanu 1 I t oms 
11 DATA " R o u t i n e 1 " . 1 1 0 0 
12 DATA " R o u t i n e 2 " . 1 2 0 0 
13 DATA " R o u t i n e 3 " , 1 3 0 0 
19 DATA "CROWE",PI 
20 REM Subnonu 2 I t ems 
21 DATA "Subtlenu 1" .10 
22 DATA "LOAD " " P r o g 1 " " " , 2 1 0 0 
23 DATA "LOAD " " P r o o 2 ,2200 
29 DATA "CROWE".PI 
30 REfl Subflenu 3 I t ems 
39 DATA "CROWE".PI 
80 LET H $ - " n A I N HENU": LET LN-1 
81 REn PRINT OUT nENU 
82 RESTORE LN: LET N I - O : CLS 
83 PRINT AT 2 ,16 -LEN H $ / 2 : BRIGHT 1;HS; BRIGHT 0 
84 READ I S : READ I : I F I - P I THEN GO TO 89 
8S LET N I - N I M 
86 PRINT AT N I + 4 , 7 ; " " : AT NI +4 . 6 ; I S : AT NI•M.2G;CHRS C47+NI) 
87 GO TO 84 
B9 IF L N O l THEN PRINT AT N I + 5 . 5 : "MAIN MENU " : INUERSE 1: "ENTER": 

INUERSE 0 
30 REM CHOOSE ITEM IN MENU 
91 PAUSE 0 : LET n-CODE INKEYS 
92 IF L N O l AND n - 1 3 THEN GO TO 80 
93 IF M<48 OR M>47^NI THEN GO TO 91 
94 RESTORE LN 
95 FOR N - l TO M-47 : READ HS: READ LN: NEXT N 
96 IF LN<80 THEN GO TO 81 
97 GO TO LN 

200 CAT Is PRINT FLASH l ; " H i t e k e g " ; FLASH 0 : PAUSE 0 : 60 TO 1 
1100 CLS : PRINT "A B a s i c R o u t i n e w o u l d s t a r t h e r e " ; ' " H i t a key t o g o t bock t o 
riENU " : PAUSE 0 : GO TO 1 
1200 CLS : PRINT "A B a s i c R o u t i n e w o u l d 3 t a r t h e r o " : ' " H i t a key t o g e t back t o 

For details of this new section 
for advertisers please call 
Ian Faux 

HUMAN INTERFACE d 
MICRO COMPUTER SUPPORT 

f r o m 
COMPLETE RANGE 

SHAPWICK CjBLAISE ltd. 
FULLY ADJUSTABLE COMPUTER 

and PRINTER STANDS from UNDER £100 
LIGHTING AND COPYHOLDERS 

DISC BOXES 
Unit 46B. St. Michae ls Trading Estate. 

Br idpor t , Dorset DT6 3RR 
Telephone: Br idpor t (0308) 23946 

S. P. ELECTRONICS 

AmstW561#Croon £299.00 
Am5lialB?a 

Colo;' £399.00 
£458.00 

CPA 80 Punior Itiic cable* 
Dsc Opening Syittii BBC 
I >ill Cinana fangs 
ACOftN 1/70 Off, 
63 WHO ftTTY PROGRAM (TAPE) 
(IS WHO R7IY PSOGflM.' (I PRQM VfflSflNl 

C1»00 
£96.00 

firn £89.00 
£49.95 
£7 50 

f?fl 00 
C*CU'tfiwflfcj RITY0m>C« Wk 3Ihm t,liii,In/i n.oo 
QWKON Dot Wu« 160cpi M.Q £299.00 
tyslicfcs ipj') xH ccr*"'ij • imtogw Mom £17.95 
Piimy CiOic (Ccrannt(xj £12.90 
S0e*tfi$»n»«ii £55 00 
1>-X UctfOf • £33.00 
VWRPWfif Word P » £ 3 9 00 
Cî rranj CD800S iOTO pJu E2SO.OO 

rw I RfPAft SBMCE AVAMBI 
WiX \r*rf.vwi nt •. '?u<r toofct tofc OfctJS rtr 

Ml to kM IH All Itid O-ar 
M fxm jwxy s»or*5 in avw cm 

48 L inby Road. Hucknal l . Notts. 
NG157TS 

= = p Tel: 0602 640377 
• • • • All prices include VAT ^ 

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 D.F.S.) £25.00 

(All prices include: parts. VAT. labour, return postaqe in-
sured. and 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 Road, East Moors 

Cardiff CF1 5EG 
Tel: Cardiff (0222) 461801 

We .list) service Acom. Oô on. Ccnwro.-Jofc. Lyra iinri One systems. 
Please *c»or»onc to* a quote. 
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YOUR PERSONAL 
CENTRONICS PRINTER 

•DRAFT MATRIX 
PRINT 

m NEAR LETTER 
QUALITY 

•SUBSCRIPT 
SUPERSCRIPT 
» GRAPHICS 

OPTIONAL TRACTOR 
• CONDENSE EMPHASIZE 

96 CHAR +48 EURO +16 MATHS 
128 Station Rd GlKtfieW 
Leicester 
LE3 88R 

TEL (0533) 313531 P 

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 
Interface 1 £18.00 
ZX Microdrive £16.50 
8BC B (not D.F.S.) £25.00 

(All prices Include: parts. VAT. labour, return postage in-
sured, and full warranty) 

For a fast and reliable service send machine, brief descrip-
tion of fault and cheque or P0 for relevant amount to the 

experts: 

' CAPITAL COMPUTER SERVICES 
Dept P 

Unit K2. Cardiff Workshops 
lewis Road, East Moors 

Cardiff CFl 5EG 
Tel: Cardiff (0222) 481801 

Wc 3I50 servicc Acorn Dragon. Commnnvc, i ynx and Ofte SfttMS 
Ptoasj tctooixine lor a quote 

SCIttENMASIER S .1 l.viWjf 0! «tv.Wftd (jfnrAttr. fitogr.HTS Ihtf i}:Vi: full 
access to the coo? $0 yo.. c;«n aikipl them for ytxj' iwr -•orc.il needs Ike 
item wAr<lua8y cu togetter (en 0:1 «fcsc.i 

SMi - Pomtrfui i;hjuicl(H <|i:on.iiiy Crtv.'r- •• r>$i>» auracset Oeaift 
amgte character IrtOcKs elUWxJtti Mocta ispilM) ana fi*8 
DlxKr. ijtttels) Nowl r.ctc«i' iQwirdcwdo«jn end. Cvtno- animaw 
splices Pvunicotomeii (nc«fe Pfek-mi blocks hew .tscieenfile 
SM2 - Creative art A tlwiiro Kiibbor-tandcd mn. circle rll-pse. 
poljtjixi A act (Jiawry Fmluhl draw ?,ease. definedbrusfiei. 
& m patterns. Mutu suc text Ciatacsei. aptae & otciei nanomo 
AJUx. mow «vy 4 patlntitcw ol screw Kill ncoirect comrojmeb 
SM3 - -VT/»XC<J qiOD K̂ compfcf Ssorc piBWW; lr. tv;fllv 
compiRsaMt form Run-lew rowtiixr. In rnxmHud petitts c.w. be 
ireful CO ir jh* oroorarr-: M* S, redraw.- ot aojr tiirc- .ve fold mm 
inaedaily usrftili R«t)tei-b<lf>6M dtawiog H irtSM? Crc.iV m.v.rn 
cotnmaws 

SpKtrum (48K & Ma) Ijpo f4 SO CWI SPECIAL OFFER ? lor f? % c 3 
lor £9.95. 

DOCUMENTATION PACKAGES - -VU.-d > '1: .Kuifevj ripan^xl 
commented listing. £1.95 per pTOQiam 

CAR CURE - EXPERT SOflWARL •.. to.-mcv.- Units on tow ::>i 
Carets 300 sjttiploor. <1 WO Mulls 
SptClruir, (48K +>aiil AmsirudCPC4W tape f9 95 98C C w (11.95 
AiTOJrni) 4W,<£4/0128 doc SW 9S 

Please stmts A F tiv irifcrm.r:.m pxk 
AM WSQIce jrnjj) ovb.<SC iumt 

SrfMTRQM 
PROGRAMS TO HELP YOU 

4 CLARENC€ ORIVE. EAST GKINSTEAO WEST SUSSEX RH»9 4R7 
Td: 0342 28188 

Continued from page 71 

ENU": PAUSE 0 : 60 IU 1 
1300 CLS : PRINT "f t B a s i c R o u t i n e w o u l d 3 t o r t h e r e " ; ' " H i t a k e y t o g o t b a c k t o t l 
ENUM: PAUSE 0 : GO TO 1 
2100 CLS : PRINT " R o u t i n e t o LOAO a n o t h e r p r o g r a m s t a r t s h e r e H i t a keg t o go 
t o MAIN MENU": PAUSE 0 : 6 0 TO 1 
2200 CLS : PRINT " R o u t i n e t o LOAD a n o t h e r p r o g r a m s t a r t s h e r e ' " " H i t a k e g t o go 
t o MAIN MENU": PAUSE 0 : 6 0 TO 1 
93S8 STOP 
S999 ERASE " M " ; 1 ; " r u n " : 5AUE • " f l " ; 1 ; " r u n " L I N E 1 : CAT 1 : PRINT FLASH l ; " H i t a k 
e g " ; FLASH 0 : PAUSE 0 : GO TO 1 

IE 
+ Amstrad • 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. 

D E S I G N E R BY 

1 0 G O S U B 6 3 0 
2 0 G O SUB 5 1 0 
3 0 D I M A ( 2 0 ) 
4 0 MODE 0 
5 0 L O C A T E 1 . 1 : P R I N T " G R A P H I C S 
: P E N 3 : P R I N T " 

P A U L P A R K " 
i 
T = 8 T O 1 5 : F O R X = 6 T O 1 3 : L O C A T E X , T : P 
: N E X T : N E X T 

6 , 7 : P R I N T N i $ 
7 , 7 : P E N 2 : P R I N T N 2 $ 

6 0 P E N 
7 0 FOR 
R I N T " . 
8 0 L O C A T E 
9 0 L O C A T E 
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 -

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 J - 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 , 2 

1 1 0 

1 2 0 

1 3 0 
1 4 0 
1 5 0 
5 5 
160 
1 7 0 
180 
1 9 0 
200 
210 
220 
2 3 0 
2 4 0 
2 5 0 
260 
2 7 0 
280 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 

ON ERROR GOTO 3 7 0 
G O S U B 4 2 0 
FOR T " 8 T O 1 5 
FOR X r 6 T O 1 3 
L O C A T E X , T 
I F C O P Y C H R S ( # 0 ) = " * " 
N E X T X 
L O C A T E 1 5 , T : P R I N T V 
A ( T ) = V 
V = 0 
N E X T T 
I F X = 6 

T H E M 2 7 0 

3 4 0 
3 5 0 
3 6 0 
3 7 0 
3 8 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 + 1 2 8 
V = V + 6 4 
V = V + 3 2 
V - V 4 1 6 

V = V + 8 
V - V + 4 
V = V + 2 
V = V H 

X - l l T H E N 
X = 1 2 T H E N 
X - 1 3 T H E N 

GOTO 2 2 0 
L O C A T E 1 , 1 5 
REM 
S Y M B O L 3 5 , A ( 8 ) , A ( 9 ) , A ( 1 0 ) , A ( 1 1 ) , A ( 1 2 ) , A 

( 1 3 ) , A ( 1 4 ) , A ( 1 5 ) 
3 9 0 L O C A T E 1 , 1 7 : P E N 2 : P R I N T " C H A R A C T E R O R E A T 

I 
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PROGRAM LISTINGS 1 d u s t c o v e r s I 

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 NKEY-?. : I F k * - " " 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 + 
1 : I F X - 1 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 8 0 I F R $ : = " X " T H E N X = X - 1 : I F X = 5 T H E N X = 1 3 : . Y 

- Y - 1 : L O C A T E 1 3 , Y + 1 : 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 X + l , 
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 , 0 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 , 8 , 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 I 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 WHO 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 WHE 
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 DOWN [ 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 DOWN 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 l N ' f 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 I 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 R $ = " " T H E N 7 9 0 
8 0 0 R E T U R N 

AMSTRAD PCW 8256 £11.95 

I L»gNt yi«y 3 ptec* but. monilor and printer psXKl «ri gteen. 
name on keyboard. 

AMSTRAD CPC 6128/464/664 £6.95 
Matching ptonlnd nylon, treated mm .inti- "itatic mhOflrx 
Rod Pio-nq on monitor cover 
AMSTflAD CPC on keyboard covrr 
Please stale model. Colour or Mono. 

Tatung Einstein £7.50 

I One pocc covcr for monitor and keyboard m proofed light 
gtey nylon. Piped in red with name on mytxwa 

BBC MASTER £5.95 

I Made from beta piooled riyfon. piped m brow., with 
BBC MASTER hot tOl pr-ntcd on kevOOOfO 

Matching covers for Printers 
1>MP2000 Antttrod. Brotner M1009. Canon PW 
I080A Epson fx 80. RX 80. LX 80. MMin*vrwnn MT 80. 
ShinwaCP80. CPA-80. Taxan KP810. Ta'.ung 1P100, All 
f4 SO Brother HP 15. Juki 6100 at £5 50 I .!•()'• mngebf 
Other cover-, alio av.nlaWo on request Dgpt YC 

BBD COMPUTER DUST COVERS 
T H E S T A N D I S H C E N T R E , C R O S S S T R E E T , 

S T A N D I S H . W I G A N W N 9 R P 

E j T e l e p h o n e : 0 2 5 7 4 2 2 9 6 8 

COMPUTER 
REPAIRS 
BY THE 

SPECIALIST Walkers 
Walkers will icp.iir y<xn computus at a icaktfic price. 

You send a chcquc not to Exceod £40 CO your computer will 
bo ropairod and rctuxnod the sam<r day oi Mod (o: a hoc 

quotation. 
Mo* repairs w»ll be in the rar.ge £1SOO-£40.OO cubtoct to 

machine 

F o r i n f o r m a t i o n T e l e p h o n e - 0 2 1 6 2 2 4 4 7 5 

Of *in»ply wnd your compute! together with the coupon below 
T h o m a s W a l k e r & Son I . t d . 37-41 BISSEI .L S T R E E T 

B I R M I N G H A M B 5 ?HR 

PLEASE TICK 
I Cheque Enclosed 
Name 

Free Ouotc Access Card 

Address 

Access No:[ ][ 0 [ ' 
Telephone No: 

I i i r j i x i r x iD 

W D S o f t w a r e 

J<KVN 
MIR till MM I \IK (,11 

f l< ..i. i.v.1. * r H|.. < ! ' V " n». 
I S(tia< at'js arc mnfr.'e3 nimw Uk<. > •nit'.' Am raw « uiiv/ -tnd 

pte» s « a Ctutf . ty i V >:r-".c* Jli>« acctlf to ip to « Mfefftar, mil x> itw Ma you . Hitxe »A- lurOr nitti up In J5U i*s uo eu.fi 5«tfl £ pint dmVftl, 
COP* nf t t t t MWt 3(t, *ii* vMct IV cr Viatn redo trfcr.. t attt'tfftlAtiiiQ 
a program U:e h M M M av» to dOf v a r « i t y . , to ir/ vntti Vuai or COW! VftOt N» Illy K-Xi » <3T1 J0» Ml ** r» •!>* « . 0>ni)' Hu 
cae#uvlpf«tffl; »Mtim aid no^fMasuts x o M Spto f r4usM b*K; ar«j «ia»*jce iCST. CJ-OAl l<ML Wcrô tomnsi or ncr«H/r cr+t 
Kr iy i . ? c11 M i : IMJ.N w i .«• r n P . c v n p 
fo' uMnKnAflOht I vt'Uy. w a " flirt croflon;, jrtKto ird wim briM in Bit nusa/iriB on yXi av:' Ĉcas 
uedro C w i k t ai'xrr. M* r»».iva.« ik-, c<.M» All.7* Wuvttm U»cui 01 |«>MUk C4.*» 

HIH I in Ol "XI Mull .. MM AUK ri«(»N-
\\ |» M m v lutur <-1 (4 m.lv f . - . « V ~ T<o;n ywMll is >iVn« Coa« Mor jc,:iulr &»9n»i-ij ta IH vr>ituVT»ruv IMOOU*. «i tunc c ftexfcrt wltw; mmfwn v If. rvilivn 
umrcm. marif P«t*U tM&tt Ŵkbk U vm Ojull M<ro-Sr«<Cb iSpectrĵ . L>«i unutflWP W B»: B • 

n>K IIIKS1M I.MR M'U IKI MI4XI2KKL Wutliniklrr : WmcanUellr 
10.000 <r.<d 'j.tOJm i to 10 Mm krq 
u.̂ nnnrf.1 i no.*, i,^. ik <• r . n : v r 
I8.0W <r>il <r:M>.i«f/. 3 » I? I«V»'. WO ŜVW mn-î ĵ tte Wl) VP/ r.lV .-WlfHW U1> UiiWM I v., t? 
S|Hvlruni IHv V n u i » » r -. TR iMi l l - i ) 

\\< Iia-?»a-f id! Pirt-pairj jottnaie tok «:> k-
I-KMOI: in a5/axe r StULHOon OtBll as-* MQdlct. Uio. fOBW 
Order or <CCSS$lMBIvGaid M3 tt o l̂iJl Cu0« 5y AAHAL 

W D S o f t w a r e (YC). Hilltop. St Mary . 
Jersey, C. I . Tol: 0534 01392 
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Stay ahead of the crowd 
subscribe to Your Computer 

While the scenes at your local newsagent are 
unlikely to be so frantic as those depicted in our 
cartoon, it is a fact that copies of the latest issue 
of Your Computer disappear fast from the shelves. 
If you cannot go ia 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 an ideal present for 
a friend or relative. If vou know someone who 
takes computing seriously, why not make them a 
present of a subscription? 

To subscribe to Your Computer, complete the 
form and send it, together with cheque or postal 
order for £14, to the address shown. Do not delay. 
Send your order now and relax in the knowledge 
that you will never again miss a copy of Your 
Computer. 

Your Computer 
(Subscriptions) 
Oakfield House, 
Perry mount Road, 
Hay wards Heath, 
RH16 3DH 

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 frce-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 
The three first prizes and 25 runne r s -up prizes will be awarded to the people 
who send un all-correct en t ry with, in the opinion of the judges , the most 
a p p r o p r i a t e t ie-break sentence before the closing d a t e of the compet i t ion . 
T h e names of the winners will be announced in the August issue or Your 
Computer. 
All entr ies mus t a r r ive at the Your Computer offices by the last working day 
of J u n e , 1986. 
Kach person may enter the competit ion only once. 
Entr ies to the competi t ion cannot be acknowledged. 
No employees of Focus Investments nor thei r agents o r d o s e relat ives may 
en te r the compet i t ion. 
T h e decision of the Edi tor in all respects of the competi t ion will he final. 
No cor respondence with regard to any aspect of the competi t ion will be entered 
into. 
Focus Investments assumes uo responsibil i ty or liability for any complain ts 
ar is ing f rom this compet i t ion . 

Do not forget to enclose coupon, or a photocopy of i t, 
when you send your entry, marked Nexus Competition, 
to the Your Computer editorial offices at 
79-80 Petty France. London S W I H 9ED 

4 V. 
A i 

HH 11 * •• 4 I-

• * * 
I flb . JT j l 

/ ! HTw EHB 
I 

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 1 
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 /. 
1 0 R E M A d v e n t u r e S h e l l N o 2 

2 5 1 D I M O B J $ ( 5 > . O B J ( 5 > . O B J D E $ ( 5 > 
2 5 2 F O R N = 1 T O 5 
2 5 3 P - E A D O B J S ( N ) . O B J ( N ) . O B J D E S ( N ) 
2 5 ^ N E X T 
2 5 5 F 2 X - 5 : L X - 0 

2 8 5 F 2 X « F 2 X - 1 : I F F 2 X < 0 A N D L X » 0 T H E N P R I N T " I t i s t o o d a r k t o 
s e e " : G O T O 3 0 0 

2 9 f c F l % = 0 
2 9 5 P R I N T " Y o u c a n s e e " : : F O R N - 1 T O 5 : I F O B J ( N ) - L O C T H E N P R I N T 

O B J D E S ( N ) : " " : : F 1 X = 1 
2 9 6 N E X T 
2 9 7 1 F F 1 X - 0 P R I N T " n o t h l n t c e l s e " 

3 3 0 G O T O 2 8 5 

3 7 0 A - 0 : A S " A S * " " 
3 7 5 S = 1 N S T R ( AS . " " ) : O S « M I D S ( A S , S - » - l . L E N < AS ) - ( S - l ) ) : AS = L E F T S 

( A S . S - l ) 

& 3 5 I K A > 1 8 T H E N G O S U B 1 0 0 0 : R E T U R N 
a a O G O S U B f i O O : R E T U R N 

5 7 0 D A T A O N . O F F 

7 & 0 D A T A B O T T L E . 1 . a m y s t e r i o u s a r e e n b o t t l e 
7 5 0 D A T A L A M P . l . a n o l d r u s t y l a m p 
7 6 0 D A T A D O G . 3 . a s m a l l c o r « i e 
7 7 0 D A T A M A P . 5 . a n a n c i e n t m a p 
7 8 0 D A T A 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 : 
8 0 0 F . E M v e r b S o r t e r 
8 0 5 O - 0 
8 l O F O R N = 1 T O 5 
8 2 0 1 F OS *»OB J $ ( N ) T H E N 0 » N 
8 3 0 N E X T 
8 a o i F 0 = 0 T H E N 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 G O S U B 9 0 0 : R E T U R N : R E M T a k e 
8 6 0 I F A * 1 7 G O S U B 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 1 F O B J ( O ) « L O C T H E N O B J ( O ) « ( 0 ) : P R I N T " Y o u t a k e t h e 
" : O B J S ( O ) : 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 . " : R E T U R N 
9 3 0 1 F O B J ( 0 ) = 0 T H E N 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 C O ) : R E T U R N 
9 ^ 0 P R I N T " Y o u d o n ' t h a v e a " : O B J S ( O ) : R E T U R N 

l O O O I F O B J ( 2 ) < > 0 T H E N P R I N T " Y o u c a n ' t d o t h a t " : R E T U R N 
1 0 1 0 I F A = 1 9 T H E N P R I N T " T h e l a m p i s o n " : L X = l 
1 0 2 0 I F A - 2 0 T H E N P R I N T " T h e l a m p i s o f f " : L X » 0 
1 0 3 0 R E T U R N 

Jm somewhat limited pro-
w M g r a m accompanied the 

M f m first in the series of arli-
M ™ cles outlining the basic 
principles and structure of an 
adventure game. 

If you do not wish to type-in 
the program listings for this 
month they will be available in 
the Download Section of 
NBBS Clyde on 041 K80 7X63 
(3(X) baud). When you are log-
ging on. please include " Y C " 
in youi City i.e.. " L O N D O N 
Y C " so that the SYSOP will 
know who you arc. 

Wc will 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, if it is 
visible and if it is carried. Also 
a description of cach objcct is 
preferable. Compare "You 
have a bottle" to "You have a 
dark green bottle, half-filled 
with a mysterious glowing 
orange liquid." It is obvious 
which description gives feeling 
and atmosphere, the things 
which make a good adventure 
game. 

Command analyser 

The other problem wc have 
to solve is that at the moment 
our command analyser under-
stands only one-word input. To 
separate the input sentence we 
need first to find the space 
between the two words and 
then to separate the input 
string into two pieces. Unfortu-
nately different computers all 
use different methods for 
handling strings. 

Light: No good adventure 
would be complete without a 
rusty lamp or a candle. Dark-
ness helps the mood and is yet 
another problem with which 
the adventurer can struggle. 

Load the previous program 
and add. or change, the lines 
in listing one for your computer 
to the first program. Line 375 
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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 docs noi understand this 
line - BBC and Amstrad read 
ers wil l have 110 diff iculty call 
the Adventure I lelplinc. 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. too, will 
the problem of maintaining 
compatibility 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 wil l be made a little more 
simple. 

Waving the flag 

You may have noticed the 
word 'flag' and think that a flag 
is something which Hies on the 
mast of a ship but these are a 
little different. Your computer 

uses flags all the t ime. Is the 
printer o n ? What mode are we 
in? and s o o n . 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: 

I .% will be 0 if the lamp is 
off and 1 if the lamp is on . 

This is a flag in its simplest 
fo rm. 

F l % is the same type , set to 
0 at the s tar t , but becomes I if 
there is an ob jec t at your cur-
rent location. 

F 2 % is a little more compli-
cated. It starts with a value of 
5 and at line 285 it is 
decremented by 1 each t ime. 

l ine 2X5 could be translated 
to read IF it is dark ( F 2 % « > ) 
A N D the lamp is off ( L % = 0 ) 
T H E N P R I N T " ! ! is t o o . . . " 

Professional look 
In the next article I will be 

showing how to develop a 
routine to print text without 
splitting words , which will have 
its uses in many o ther kinds ol 
p rograms you may choose to 
write, as well as giving your ad-
venture game a much more 
professional look. 

We will also add some more 
verbs and introduce a few 
problems for the player to cope 
with and give them a purpose 
for s tar t ing on their 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 rusty lamp What now? 
? T A K E 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 see a mysteries green bottle. 
What now? 
?UP 
You go UP 
You are on top of a small hill south of 
a castle. 
You can see nothing else. 
What now? 
?NORT l I 
You go NOR I I I 
You are standing at the imposing gates 
of a castle. 
You can see nothing else. 
What now? 
?QtJIT 
> 

11 oh listing I works. 

Line ID is a simple change 
Line 330 is a simple change 
Lines 251 to 254 set up the object arrays 
Lines 294 to 297 handle the print ing of visible objects 
I ine 375 splits the Input String into two pieces 
Lines 740 to 780. the object data statements 
Lines SIX) to 870 check the V L R B / N O U N statements 
Lines 900 to 940 handle L A K H and DROP 
Line 255 adds a Hag' for daylight and a 'flag' for the lamp 
Line 285 checks the "flags' to see if you can see 
Line 294 adds a 'flag" for objects 
Lines l(HK) to 1030 handle the light/lamp 

ADVENTURE HELPLINE 
The Helpline is at present 

running only on Sundays f rom 
2 p .m . to midnight on 041 770 
9599. D o not despair if the 
number is always engaged. I 
am answering the problems as 
fast as I can and I will extend 
the hours again as soon as cir-
cumstances permit . 

BORED OF THE RINCS 

T h e Graphics Adven tu re 
Crea tor f rom Incentive is now 
available for the B B C . 
Spectrum and C o m m o d o r e 
and looks the most promising 
Adven tu re writer yet. 

These were the most-asked 
quest ions on the Helpline last 
month . 

CASTLEBLACKSTAR 

CLASSIC ADVENTURE 
CIRCUS 
ESCAPE FROM PULSAR7 
ENCHANTER 

EUREKA 

E Y E O F B A I N 

FUNHOUSE 
THE HELM 
HITCHHIKERS 

MORDEN'SQl EST 

QUEST 

ROBIN OF SHERWOOD 

SIMDERMAN 

SUBSUNK 

TEMPLE OF VRAN 

WORM IN PARADISE 

The pepper can be found ;it the 
top of the mountain. 
To get the rope, say 11( K'. 
To raise the portcullis, turn the 
wheel in the equipment room. 
The sticks are dynamite. 
Dig in the field with the shovel. 
Examine the couch carefully 
For the sacrifice look for the 
OZMOC) spell in the gallery. 
Stuck in thccursher? Wait unti l 
the third move then U S L P U M P 
L . L . U . W . J U M P . 
Drop the post before examining 
the altar. 
Music wi l l help someone sleep. 
The key is to sieve the f lour. 
The vending machine can be 
adjusted to give real tea. 
I 'of ind the king of the jungle, 

examine the map. Keep the 
octopus in the dark. 
Underwater, take the pearl on 
the return journey i f you are 
running out of air. Create a 
smokescreen to win in combat. 
The NIC knight knecdsf?) pink 
shubbery 
I langaround the bushes to find 
an accomplice. 
You will need a hand to defeat 
Electro. 
To get the key. jump on the 
mattress. 
You can swing across the 
quicksand. 
Try saying ON in the home 
locations. 

If you are confused, call Helpline. 
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01-
222 9090 

Contact: Paul Monaf 
COPY DATES: AUGUST ISSUE: July 1st; SEPTEMBER ISSUE: July 31st 

ADVERTISEMENTS RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT. 
Lineage: 60p per word _ 
(Min 20 words) Display — rates per see (Min. 2scc) P O S t t O r 
Box No: C7.00 extra One inser t ion £10.00 Y o u r C o m p u t e r , 
L ineage adver t isements are Three inser t ions £9.70 _ • r- , n o n 

prepayable and the order f o rm Six inser t ions £9.50 O i a S S I T i e < J U e p a n m e n i , 
publ ished in th is sec t ion shou ld Twelve insert ions £9.00 7 9 - 8 0 P e t t y F r a n c e , 
be comp le ted and re turned Display adver t isers shou ld . n n r J n n q w w - j Q p n 
w i th remi t tance. preferably reserve space by phone. L . U N U U M OVV 

Britain's Biggest Selling Home Computer Magazine _ 

COMPUTER BROKEN 
Have it repaired and working again in no l ime. All machinos repaired and 

guaranteed by our fully skilled staff. 
Sinclair repairs at fixed prices e.g. 
SPECTRUM/PLUS £17.00 
Other makes BBC/ELECTRON. COMMODORES. AMSTRAOS and 

DRAGONS. 
All jt very competitive prices. 

So send or bring your computer tor free no obligation estimate. 

MICRO: MEND 
The Old School , Main Street, FARCET, Peterborough PE7 3DB. 

Telephone: (0733) 241718 

THE BEST SPECTRUM UTILITIES 

NEW TAPE and DRIVE SPECTRUM and AMSTRAD UTILITIES 
Yes IERM. famous tor our SPECTRUM proorams. now 
nas vital utilities ?oi AMSTPAO owners We ;Uso 
on ALL our pIMUCtS: 
* A F U 1 MONEY BACK GUARANTEE 
* (ULL MANUALS 
* A)l UPDATE SERVICE In gri trie ny.1 version ;<l a 

(Mixed pneo 

• * S P E C T R U M * * 

IU8 - ALL SPEC 1RUM OWNERS NEED this specialist 
tape utility. 
Se na Sfit tor FULL DETAILS of tils AMAZING program 
fr/ Tape tack-up and crfw transfer 
* Smoie operator* Manages the seemmrA «roos 

vole including fast'cWcy/now standard tone lead-
ers eic 

* vtanages 100% accurately MOST plus pro 
grams 

* mduries TCiF and a-MKi mm |sp«od> mcaarer 
* CKcky/Jerky leaders can be ccoverMd COM-

PLETELY to noimal. 
* Handles HtaUtsiess parts dc. clc 

TUB ON TAPE £6.99 (or £7.99 on m/drtvc 
cartridge) 

TAPE to DRIVE transfer for SPECTRUM 
OWNERS 
Transfer Pack 2- A£«ilwicatec paefcajx: of programs 
INCLUDING TUB. otner unities, allows dine transfer 
of many prcgiKits. 
* include header reader, crjles chopper oyles 

mover 
* Extra utilities (REM k; VAL crcatw. BUN procram 

fcr mftrtve ownersl 
* f> intoemabon sftwis giving ootwjcn dnve transfer 

40 pĉ iulai programs. 
* VOIOTC; virtually all jorky/clicky loader, to dove 
* Full rnahinl. sample transfers. technical inform-

ation 
GlVf NAVE 0' your drh-e system icq rrverlve. Wa?J. 

Opus) 
ONLY £11.99 (£12.99 on m/diivc cartridge) 

Information sheets - up to no. 12 available -
£1 each Includes MANY top 20 hits! 

MICROTRANS - 2 programs *or m/dnw cvineis. FAS I 
aw EASY DWYfc to DKJVE and TAPE lo DRIVE (does 
NOT conrert programs!) Plus mtfllpJe erase program 
line true CAT, ptmter output) ete. etc 
ONLY £4.99 on tape. £5.99 on cartridge - AMAZING! 

• • A M S T R A D * * 
TAPESPEED TWO (TS2) - ESSENTIAL -CR ALL 

AMS1RAD Crt-NEKS 

Convert your slow loading ton*ar« from 1000 to a 
max of 3600 baud Ste*i and study programs. 

* AMAZING - r«w, manages MOST of tfi« rliCky lead-
ers amc Villi now run on the G64.'G' 23 for HI 
lime! 
Fully aulcmatc nm«dsmc«Kinuxslyu|>to44K 

* Save at range ol 9 speeds 
« PMrhawm d̂ piay Ol HEADER pfcjs STATUS Interm • 

ason. 
* Motor orvoff fnsert PAUSE Removes protectcn 
* Handles KFAFLFRLESS Wes. ana PULSEO'TFCXV 

leaders 
* Handles AMSTRAD programs w«n Spectrum load-

eis Speod (Baud rate) detectiy 
* VEHY$IM;K to USE FUU. MAWUAL 

PRICE ONLY £6.99 - state 46-1. 66-1. ot 6128 

DISC MANAGER ONE. - for ANY AMSTRAD 
Essential Co tiefc yixi manage jtnir AMSTRAD enve 
No rsk try it and »c Njh uicrul it can ce. 
* Ooes a CA1 wfilch ran lt*a tm u«ri lo Oct t*pe»t 

ERASURES »rty easily, Gives diic typ* V̂ mory 
free.'icefl 

* 2 Ocsc editors edit or study stttois of a o-ic 
* Recover FRASED Tiles 
» Smplo and las! wnoie Use or sector BACKUP 

ccpier 
* Sena outputs to imcaC AT. sector cont<nts, etc) 
* Uflitftcured for wUplicrv'driw trv«ipr 
* Menu envon - FULL manual 

PRICE only £5.99 - amazing! 
THE PRICES OUOTED ARE AU INCLUSIVE EXCEPT c«rsoas. M £1 wrtti.n Europe, f.1.50 others. SAE fa-

mMC <iform8lton 
LERM, DEPT YC, 10 BRUNSWICK GONS, CORBY, NORTHANTS NN18 9ER 

NEW! SUPERUTILITY S U + NEW! 
"nil;, ACn;A?JCCD I.TT-: utJWy î o tlx: f̂lowing 
fnotufM: • Oc;.S Willi tl>e WAJOflfTYof -o«u'nnrv ixoyaTiS. 
• 0*f*t wWi Baud P.Vc prixra""̂  -COrtWrt* 

tl-OTi to norma nuufy lot \tx\m!" lo irtco-
fliw. 

• DOOK WW EifKjio <* TulttHc rwt prooranr. .ill a> 
nin. 

• Owi-s .vsn normal arxa'OJ heaviest tilot 
• CcotalnMNtLCiHAi.nUAO€fln£AOO'„ 
• v/rtn wny LOfIG tiicc :up to "3<CC« , 
UNDrATADLC VAJ.UC AT ONLY W.OSC-1C. PAP! 
IF you AftE ftdAi.LV SEROUS ABCXir TAPf TO MCflOCavr TFlWî PR- T-lS If; TUP UTtUrr YOU 
MiJS' HAVE! SUPCRO VALUE AT ONLY:- tt.06 (inc. PS Pi NEW SUPER INTERFACE FL1 
Coi -.-l you f/W<nni to FAST LOACCRH Quicky aro aut<xnatl̂ l'/ C».&S • Cl.bO PftP 

NEW SUPER INTERFACE MD1 
TRAMŜER your praorams fc) mieiodiff* q ĉkly onO A,tom»tic.iiy. C29-95 > CI.50 P«P 
Sond chtquWP.O- to-.- -KOaRAMSOR", " Peasant Vî w". Hiilir* Urvr. Hulmr. Nr. Lonotoo. Stoko-on-
Trent Statts. ST3 5BH. lOvĉ soas:- Europ« add El P4P PEH ITEM, othws C?). 
S<n8 S-A-C- lor hill csulc^oi ol Jii cut SpiKtrum UtJIIlWS. 

NEW! SD2 ADVANCED TAPE TO 
M/D UTILITY NEW! 

NowyouCAntf»nslo«-vinua#yANYoryeiiir- i' 
to rr»<rc>»-.'.<?. «v. .wnncod bu". fivnrfy 
utility, it toatuiet; 
• l><r.' siyr« oulonotK rrotnod ic« bost icsuits. 
• Aij/(̂ scol'-<tcoo( Tufxtti pjognvrri lo hwp 
• »Air>y hr-ls -i<xl tips ̂  infanurto^ O" Wjns«or 

loclniijues 
• FULL Tccrinacsl Soclion to fwlp yen 

mem C«a/»f tfw oov way to appiooch ooth xwvrt 
• IARGE :iixt*<!» ot eo-miolw ol programs 

to inr.rcdir*r - nt fijUy wxptoro-J 
• FHJ mxrtor IvrjOir jiid Moiflrfc---. 

L<oqtt> Rocwiar. 
• FullYdoawnowod ujer fifer»i>rInstiughon; 

PROFESSIONAL REPAIRS 
Home Micro Scrvfcc Centre 

Amurads 
BBC (up to parts) £34.<»5 
CommiKhtrc . £M,9S 
r.lcxiion 424.95 
SincUii Ol MS.9$ 
ir.K to 4&K ti|̂ .(a«lc 126.95 
ZX Spectrum LIV.9S 

Rill)! 0234-213 032 
* Av I day tiifn irourxl 

* 6 • ii<iiiili w;iri;inty 
* Free tclrphoni- tlixgrnvviic vervice 

ZF.DEM C O M P U T E R S L T D 
2 Kimbollan Koad 
Kidford MK40 2NK 

frnwk and overscan cixiuiries welcome) 

owe 1 A owe ATMOS 3onwAnr 
oven 100 TITLXS AVAILAULC 

Ui AUKHX'fii AWAami.nl*-! MSb A>»n.SM0, Kitu.1, .'l-«i» [»>>,. ib-rn-oi »10Ĉ AWOI. rila>n Comravw VjMfir>« &» Cm R Hfyr. fv<*. U:OJ.V--I wlir.,1.- iVrtiam >«*r»-. Ijfi.l -e 
llxxy\ K» fiurl. IVirvxit Ur kVr-rv Uxnltiif Mum KilMWnU.IVK.IIll\lll i--
P M L 0,1̂—o i > w Otŝ rn CloilGoowo >-vaotn..",-'.>n. fa^rajcn :•! ilWRMWM < !•«.. '•••̂ S t/^-.u •rtillU. 4 (iHIWl Oil)... r." V) IKr. J„. lr.i-r.AJ I. Ac-co t.ro <x>; Cox. Z<i»r II fi r. ii/iM 
Ol- nine. C*rr ftawM»iitmiwl!t-n< Ir.) our rttnoj 

Own C.Vi IV, On *etm s«-xi> r« >3 I>-J: rufi CMw»\r. o. J S0«1WAK1 t". • 11(1 jrs M.iv-ly fill.. •".)!/» I .mi t WNI. «UN t-1 K'̂ n 4J1-SIS l>wm I Vuui Kl\ iOp tuWO < 1 CI7«l »"•' 
H'i-im ItKrw InifUft (rtl TIM 

SPECTRUM CODE CRACK i l i l 
ASSEMBLER. DIS-ASSEMBLER. TESTER 
OE-BUGGER. ON-LINE LEARNING AID and 

TEACH YOURSELF MACHINE COOE BOOKLET 
'A anrcrf pivv ,i '.••p'r uato eat*** . 
rrvX HTvrcsatM WWK WKlLaMr 
'.v.vsr J7 ffti" PC Todirr Jury BS 

kilrodxoO 1384. ontomtn in M wsntrtot 
Alllr r«w pmjnms W-IMJCUV ll .ll wil l>;< «.»». Ull/r 
*.toc»TXft'!l«ij-| 411»<O0« IMv duct •H-iA'dr'.unk- fHiMyi 
u :eyr.Twcr. Titpt. (inly r 7 95 Microdriws £9.75 

ROYBOT YC5, to HUU8R10GE ROAD 
RAYIEIGH. ESSEX SS69NL 

Wnto o» te«: 0268 771663 lor Icallets. 

SPECTRUTI MICRODRIVE HANDOM FILES 
art* din lor •«< tnnriilH- kvi <m 
MMtr iirKllj U «r jwtiw. S«a exritlM MU 
MXy< hllri>| aJ HI" t " >• U*»<, 
«w«rt« im 5«a.r. c» »« 
tw «t l«r :«rCtltT£ l»»li'i t 0.' 

i»tturi»i mtrwliw mwI <«4 nt i>mi 
l..'.Chl-VC«)|> 
tiowullf. tjKrtt. Oi'.tw. nnima. irr*. W X 

LONDON 
COMPUTER REPAIR 

CENTRE 
* Spectrum. Commodore. BBC. 

Atari, Amstrad etc 
* Low cost repairs Irom £12.00 
* Collection & delivery optional 

* Used Micro's bought, sold, 
oxchangod 

Call NIGEL: 01-863 7166 

MICRO SUPPORT 
Unit 3 , 1 5 Springfield Road, 
Harrow, Middx, HA4 1QF. 
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A S T R O L O G Y 
f o r b e g i n n e r s 
o n l y £ 1 1 . 5 0 

A Stortor Pack compr is ing a simple 
program to calcu late a horoscope, 
an i n t roduc to ry book le t & 2 sel f-
t e a c h i n g p r o g r a m s ( h o w t o 
interpret the horoscope) . 

No previous 
knowledge required 

Spectrum. BBClElectron. Otic. Dragoo. 
TwxJrJGcnie. Commodore 64;PET. Atari. 
Sharp. ArrotradtSchficidc*. Colour Genw. 

MSX. IBM. Apncot. etc. 

m a n y more j r og rams (or 
e x p e r i e n c e d a s t r o l o g e r s 

also o ther m ic ros 

C3Sh w i t h orcter (odd 50p 
outs ide U K l or large sae for f ree 

ca ta logue to : -

ASTROLCAtC (Oopt YC) 
67 Peascroft Road. 

Hanoi Hempstead. Horn HP3 8ER 
Tel: 0442 51809 537 

A T A R I 
SOFTWARE 

RRP Our Price 

£7.95 £6.95 
£9.95 £8.50 

£12.95 £10.95 
£14.95 £12.75 

Any Atari title. Cassette or Disk 
Payment by chcqucSPO/Access 

Send to; 
SUNARO SOFTWARE (YC) 

PO Box 78, Macclesf ie ld, 
Cheshire SK10 3PE 

Telephone: 0625 25228 

Spect rum Repairs 
£ 1 4 . 9 0 inc lus ive of labour , par ts 
+ p & p . Fast rel iablo serv ice by 

qual i f ied engineers. Average repair 
2 4 hrs. 3 m t h s guarantee. For help 
or adv ice r ing: 

HS C o m put or Serv ices 
2 The Orchard, W a r t o n 

Proston, Lanes. PR4 1BE 
Tel : 0 7 7 2 6 3 2 6 8 6 327 

VELDA PUBLISHING 
THE SPECIALISTS PPOOUCING THE 
CLEAREST ENGLISH W.P. GUIDES 

LOCOSCRIPT WORDSTAR NEWWORD 
CAHDBOX 

All at £5.00 each (thousand* sold) 
Printed v AuOto iws'Wb SsVi'O (hum 

1 LANDSEER ROAD. WESTBOURNE. 
BOURNEMOUTH. DORSET 8H4 9EH 

Tolophone: 0202 762401 

A.F.I. LISP '«r tnp Sr<iar Spectrum (and Pus) 
SpocitiMtioiv-. mdales 4K/6K c iv rttrmal cMi*.i 
onit p (i t?ac*. ova• /0 tuncuo-n. «w-coi tuB-xrccn 
integral 03l<.<. Iirt«rfitc« ••• «n0 mlcrodrlv« com-
patlblo. Pi.,i 1ui <li>:umefitjti(yi witti .-. tjrlc 

OriChiCt example. 
r-« ccty C 13.00 Inc. (+ CI.50 Export) From 

ATI SOFTWARE. PO Box 149. London SW17 «.0 

TimmmmmM FL0PPY DISCS 

• r H F r a l 100% GUARANTEED 
u i ^ B K B f l ERROR FREE 

5 . 2 5 " Disks avai lable only 3 , 5 " 
10 + 100+ in mul t ip les of 10 1 0 + 1 0 0 + 

S&'DD 63p 60p • SS 2.00 1.90 
DS/OD 69p 65p DS 2.20 2.10 

p&p £1.00 

File for 50 Discs 
£9.95 ^ 

WE RESERVETHE 
RIGHT TO LOWER 
PRICES WITHOUT 
PRIOR NOTICE AND 
REFUNDTHE 
DIFFERENCE OR 
QUANTITY AT OUR 
PREFERENCE. 
Please ask for our 
Price List for IBM® 
PC compatible 
systems & add-ons 
including a simple 
.kit £499 complete 

F R O M 
L © O p i 

8 ON APPLICATION 

W Send your order now 
f to: 
ART Dept YC 
UNIT1 
5MILLBROOK 
IND. ESTATE 
CROWBOROUGH 
E.SUSSEX 
TN63DU 

Trade enquiries 
welcome on 
(08926) 65606 

iB'Attus a reg stared trade marx ot internatonai Bus ress Machines Ltd 

BLANK CASSETTES 
Cuyantrcd too QuaHty ccmouterf 
audio cassettes at great bodaet prces 
Packed In boxes of 10 with labefs. 
Inlay cards and library case. 
Prices nxlude VAT cost aro packing 
DCS £3 55 HC5OE470 
CJCKM £540 DC60CS30 
U0C12J £5.45 LJC90E700 
•0C15I £5 75 
BASE FtJDPPY DISCS 
Prices of boxtt of I0 
n 5'/4 Smgle wtoDouCte density P1995 
L3 S'/4 Oout ie soeDouble density £?t 85 
r: 5V4 Double wfaOad dens/ty £28 75 
MICRO FLEX! DISCS 
PTKe per unit 
: 15'// Snqie side £4 00 each 
• 5VY Double side £475 each 
mdcate quantity of eacti oroduct 
required in bows F rce dehery UK or*v 
ClKduoTO Enclosed for £ 
NAME 
AD0RESS 

PROFtSJIOnPl 
m f t G n £ T K 5 I T D 

a / W \ / 
741 

Cassette House 529Hurraet Koaa, tocfc tsio 5W 
FRBffCSTfei ©532)706066 

HOME ACCOUNTS. Put your house in 
order! Probably the best home use for your 
computer! Comprehensive coverage ol 
bank acounls. crcdit cards, HP, ctc. Inbuilt 
accuracy check lor all transactions. Project 
cashilow tor any period ahead- Available 
(ot CBM <>4 or VIC-20. Commodore, 
Spectrum and Amstrad £8.45 or free details 
(rom DISCUS SOFTWARE. FRFFPOST. 
Beach Approach. Brixham, Dovon TQ58BR. 
Tel: 08045 55532 

477 

j E L 

r s 

PRE-SCHOOL. PRIMARY. JUNIOR 

Education 
By a Teacher Tested by Pupils 
Approved oy Parents zna Schools 
For Home use on jll CPC j/trf 

BBC models 
£6.00 Per Set 

Choce of more ttw i FIFTY progra/itf. 

S4E tor U$IS 10: Dtp! YCl 
AFC (AClIt) SS Bmtiiy Sum. CttETHOttPSS 
Stn WMRffmF DN35 8DL <0J72} 699632 

For Small 
Software Houses 

CASSETTE DUPLICATION 
50-1.000 load tested 

Copyright holders only 

SOUNDS GOOD 
04946 (Beaconsf io ld) 5900 

ORIC l/ATMOS/ELECTRON USERS 

» >Kvi DUAL 
«MMr owe 

C«itac1 W r. iSortwnif) 
loicf flank, Worcestw Ho.iO. GTOM Mttmn. 

Worewnohire WHM eow 
TELEPHONE: MALT-CM |06845> 6*559 

LETTA-HEAD PLUS DUMPY 
MIW1KHYCRKVM oiluiciopy Im «e 48KSpiWjr y 
•Vujn Aid ¦>I.I4 /iij am tir.rrv. r. (Mt&Ot ":ro>i»v 
i«ifr«u» ad.ii r«ĉ pty.tice54 3c5scr: iru Piui wiser 
* imydt;'s*w«:n£u>«ofc<oi?tMti 
* fwt. COTplol <i!rta locttairrcwfonS 
* /.unaac»5*cp«cpi!ti.,njiV »̂cw 
* 41 SiHitfW f.:rvm a.'Ci 
* SCtdl •Stitrgo&CIKC .1111 Mioen pvli:> 
* ;K®( "ii • • U.« tun:-.i • 
* ''"pfOtt'il 
* ftru^cICRtUIJ I'll' 'i vcrtir* vni* 
* t1rtl¥;Hl.i»-,i«i !fli! !lrifr;s/o. 
* 0"Kn • 1 Vrr lilirt up U> W 
* f»r<i.i'.vf.trBf Uti.l Iiphr 
* IA»r) rrir l̂ jftu.%' 

Pnctr Is.00 cussctw. 110.M1 cartrK̂ e; 
UPOJK-V r.0C «c.QKV3l H lift MAD 00 

/Iff iij.T.va'c pjixywris tpson typv prmicfs (Brothf. Sir. M-h Stoma. Centimes etc) iMifHtkft/ay. Kempston. T,t.viw. Mortal. atma. Interfax t TXlPritH j 
r iitxfOpus iote/i.icef. 

p.s. liccc itsi a itw labels »ut no coc will t-clt lew- man IOOC Send -in sae to- details 1/ fcradrvay SOIIWJIK "OUIOSWOIWir scn-^1 

Bradway Software (YC), 3 3 Conalan Avenue, Sheffield, S 1 7 4 P G 

At »«>•• Ouaes w vwll :wr ntĉ ' Mj rt:cd M un*<-Jtaf< 
aiittlir. ,u:r (Mm mt mso UiiUuc UIIIM miecodurc mH 
«xc. t>/nt i: a oiccfl aû c cot-jf"- it mato tbt rjetire 
:«»t 'do."jar. r mil • irjfir In- «u ta aw r wr 
C W m 
• C«.«e: <a* toMirtaTvCW-im 
• OctKAAe «jlt<0tjrr» aait J ,rf. 
• Oi aulimiBc K'CCO tJtfrtmn ••• n 
• ttrts «vw>'V:n<(xr<rii'.;iii?4iim--
• Sr.jr twlileaoKdditntfi 
• 9 <n!tt» 4111IJ '•il'/tv (0 
. iv.. iiu . 4i>9«ttnH'OCpy 
• OfYlaiiMcdô MpMttiitieaii 
• is l.i.i :) pir.dilii ir.piin i 
• VUn» mwi' tetawM 

Wee 17.SO CJl«ne. OOOcjt&iitqr 

SPECTRUM ELITE Editor. Define neatly 
trvciy (nature including speci.il missions, 
cosh, weapons, corpo, cloaking tlovicc. 
E.C.M. Jnmmcr IT .99 D O S 49 Bedumont 
Ro.id. Halesov/nn, West Midlands. 

L INE-OTYPE 
HW1 ti»lU imr Soecliwr «xl in!:' i- ccWonc tyjc 
Atltr' lupr-C lm A'.Vrv:. .; nnckecto IHi.; 11 Viri. j-J 
r-<t lie livmjttr/ frntlhcr-' Î a> ii1 U^inArintri"jiiM> v 
• i u» AV..'rtVJ I iv nlrti 
» ;<5ijrvalJ5lir«jln,l.>:i'>>'«»ij-i"««> 
• 'll\l ivr.iVil fiSIrt e»CI».>V .iyr.;ilH 
• f̂ V̂: 01 d<i.MrWf cti»ji>rt 
• tM. i wklHik li iito t»r 
• tijf iwotfloi. .iui rjjjrn >.-M ••'.Mm 
» tek:r. Met hom vr/ tmp; eMcn 
• -Tro lie; at tii.rtj Ol-flnmuatn} 
• aiueiiKVr.iityfont i/iUO 
• •rrnnqri.lMJCV<fli»-:r>VCiS(«iOw«> 

• mxt Mahwt 
fiico tZM catsctte. it 0 CO caKuJat 

ZX SPECTRUM UTILITIES 
Hiuy. i.Hr>>- {i1<S*IXMU «vi\ k ing 

TAVAORO TtiO tt? SO TA»RMT 
TXMS:. TUSS IASCUW « S O 

fiflAfWATt flu- r. fto furti rs % 
V.OHVr a«iat*LIR 1 Kv On-.u-iti CSS6 
WUUNC list w/B l»S«l printer ... ... £S95 
MlXrtl»A>"4l CSCO IIAV. AL'iUUT t^ OO 
ffif.'t i .V ,JI i>t CH<X. PCS UNi £4 CO 
riuo fCLS IS* SftlC'rltWJ OS& CAl/tnC Ot Cl ,'>et<s.\1x.'C> Irtr .v-'.iitnrf V̂ / CATijMW li"̂  i,// 
SD MICROSYSTEMS (DEPT YC) 
P.O. BOX 24, HITCHIN, HERTS, UK 

ROGER COMPUTER SOFTWARE 
AIS.-FW& CPC --KMi' VJ "JO 
Lf>V t.< USX il£CrfUN i£C 

lSx.ll» > OutMes-V JO v) mil -lAfut 
Sw«l .< JAC '•:« "J lu -
HOOtH COMKUttK SOflV/AItt 

J RIVFCKWAY (»RUHI5 LHT VTAOOTVS 
NORNNCHAM N&? 311 
TrjarfnfMni W/v-̂ nr 

FOR DETAILS 
on 

CLASSIFIED 
ADVERTISEMENTS 

Contact 

P A U L M O N A F 

on 

01-222 9090 

ind. cxnagf 
CWO please 
pocket we 

The (MlEX SUSS 80X hu <ksgm4 to 
ontUo the leu skiiM COÔUSPI osei to hm a 
better undcotiodrg o< the coircctg workmg 
comection brt*een a coofatef tod a pwftar»H. 
such ss « pmctr. Tlst is xhimd tnr usxig the 
conmon-V asî  sî ub krej) ol thr RS737C 
t«rul data cable tp«i*>:a;cn. a mttra block ted 
zptoul ctanecior pra by «u*rtmg th« cotnector 
pro into Itx SUSS 80X's mal-u biocX *1 tbt tus 
ot two t<ommg upsab the c»t pu<k>/ 
Mt«b&sb • Itn con*i(too The sijokr w 
fOUXti nto the SUSS BOX by two 25 wry 0 
type comectorj. hl«n*. lmtlr. T1»e SUSS 
BOX «tso piorrfos t laep lor cxh serial to 
itortt all cooAtion mrhwi coonccted it Int. ia 
higb or low. SUSS AMPIOK & CABlES 
ev«i«M». 

CPC'.tî t tape niayu/ino 'Arnsmar)' contains 
50K ol review:!, competition, game ctc. 
issuo 1: l"2.&0 from Bellsolt. Soventy. P.ifk 
Avonui*. Shoreham. W. Sussex. 

23 GAMES on disc lor the C6Mt>4 + lo Ihe 
first 200 purchasers o I'REE Graphic 
Adventure. Only L6.9'j + i>0p p&p to Mike 
Smyth, Cdonclciry Lodge, Banbridgo 8T32 
3BS Tel: 08206 24̂ ,015 ' 

OCTET/HERMIT 
typewnSft lnt«t»cca 

•A DAtSY WHttl PftlHTfR for yom com»wt«i 
•A COMPUTER TtRUWAl (Tr«» KSRl 
•A ItttX I18MWAI rang the Ouflei OUl 
TtXT rrodnra 
•A COMMUNICATING TrPtWRITER (OIAI TCXT 
Corr t̂Mel 
•A REMOTE PRWllR usng OWL TEXT iDcdoms 

D U P L E X 
C O M M U N I C A T I O N S (UK) L T D 
2 Itirt lour. 0&».<x< B»sj«1t. Nr iBtterwcrth. 

texejttrUMe LE17 SJP 
Tib 0455 202154 " 8 
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software 
with every 
Spectrum 

^ repair A 

. and his team 
of computer repair 
specialists are here 
to offer a complete 
professional service. 

y r T r S Spect rum - s 

Vic 20. 

• W H I L E - U - W A I T SERVICE 
• FAST T U R N A R O U N D 
• 3 M O N T H G U A R A N T E E 
• FREE S O F T W A R E 
• DIY C O M P O N E N T S 

2 E D E m 
COMPUTERS LIMITED 

2 K i m b o l t o n Road 
Bed fo rd MK40 2 N R 

C a l l (0234) 2 I344S/2I3032 7 days a w e e k 24 hr . a n s w e r i n g scrv ice 

FACULTY 
ENTERPRISES 

OUR OUR OUR 
AMSTRAO RRP PRICE COMMODORE RRP PRICE SPiniPUM RRP PRICE 
Rambo 9.95 6.75 Superoowrf 995 6.75 Sfild Million • 995 6.75 
Soy A Moon» 995 6.75 Sola A M-.i<in l 9.95 6.75 Worts CuD /99 1.99 
Friday i3tr> 9.95 4.25 Friday !3m 8.95 6.75 tfl'lsy !3lh 895 4.25 
sup of Doom 7.25 2.25 Mcss&i Commwxl 7,25 1.99 Snip o' Doom 650 1.75 
Pfanet of Death 7.25 2.25 Paoi 64 7 25 1.99 30 fa'' AJlad', 650 1.75 
Space fartta 8.99 325 Aujomama 7.25 3.25 Fllo—' ro Dark 7.95 3.25 
3D Invaders 8.99 3.25 V*.v To A Kill 899 325 Cosrrr. Cruiser 725 3.25 
Harriet «tacfc 899 3.2S Flyer Fox 0.00 0.00 Oiaci. •lo-i 7.25 325 
View To A Kill 899 3.25 Spsecn 7.93 1.99 View To A Kill 7.25 3.25 

P + P I N C . P L E A S E M A K E C H E Q U E S P A Y A B L E T O : 

F A C U L T Y 
E N T E R P R I S E S 

2 9 R U T L A N D C O U R T , P O N D E R S E N D , 
E N F I E L D , M I D D L E S E X T e l : 0 1 - 3 0 5 8 0 5 4 

P R O F E S S I O N A L 
E L E C T R O N I C S 
T E C H N I C I A N S 

Short ie-vaimng CCM»M Q 
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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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The short hut inten-
sive Your Computer 
Course is almost at 
an end. This 
month's instal-

ment is the penultimate part 
of 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, with a range of sub-
jects encompassing all as-
pects of the programming 
art. 

We begin with further 
exploration of the techniques 
of computer graphics. In 
particular, the Basic UDG 
program for the CBM64, as 
published last month, is 
modified to increase its flex-
ibil ity. 

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

The third of this month's 
articles introduces 6502 
machine coding programm-
ing. While not one of the 
latest 16-bit wonder MPUs, 
the 6502 is the workhorse at 
the centre of many leading 
micros, including the BBC 
computer. 

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

INDEX 
Computer Graphics 34 

Glossary (Q-S) .... 36 

6508 programming 38 

CP/M Submit ....... 40 
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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 the player the 

feeling that they arc really there 
in whatever fantasy-scape the 
game planner has designed. To 
round off the taster on anima-
tion techniques you will need to 
write your games, wc will run 
over the program example wc 
gave you last time, giving you 
the information you need to 
finish the rock-collecting game 
and suggesting improvements 
you might make on it. 

The first thing you need to 
resolve is the question of smooth 
movement across the screen. As 
you will know by now, the 
simplest method of moving 
something across the screen is 
to use the PRINT statement to 
place the character on the 
screen; then to use the CI.S 
statement to clear the screen of 
what you have printed, and then 
to use a PRINT statement to 
print the character one place 
further than last time. 

That method of animation 
works but is both slow and 
clumsy. It also causes a good 

deal of screen flicker as the 
whole of the screen is being 
cleared every time you want to 
move the character, not just the 
space where the character had 
previously been printed. 

To make your animation 
truly smooth, you need to 
arrange things so that when you 
move a character from one spot 
to another - whether it is a 
number, letter or part of a user-
defined graphic - the place it 
has just come from is clear. As 
you wil l want to move your 
character up and down as well 
as back and forth, that means 
ensuring that the business of 
blanking-out the previous posi-
tion of the character wil l have-
to be handled in two dimen-
sions, not just one. 

The exact method by which 
you set about identifying the 
two-dimensional position of a 
character is different from 
machine to machine. Many just 
use x and y co-ordinates to allow 
you to specify the exact position 
of a character of pixel, while 
others map the screen from the 
top left-hand corner to the 
bottom right-hand corner. 

On computers which use the 
latter technique such as the 
Commodore 64 and 128, you 
will need to determine the exact 
single-number screen locations 
which correspond to where you 
want to print your charactcr and 
where you want to print a blank 
space in place of where i l had 
been. On those which use the 
x,y placement, you need only 

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

Once you have mastered ihis 
concept, it is a relatively short 
leap to achieving full cursor con-
trol of the character. Al l you 
have to do is have the value of 
the lY* 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 tie the X value to the press 
of the left and right keys. 

In the Commodore 64 pro-
gram example, you can see how 
the variable 4Q' is used to define 
the position of the character in 
our rock-collecting game. 

Only one variable is needed 
because the screen positions of 
characters and pixels on the 
Commodore 64 are not of the 
X ,Y type. They are at the top 
left-hand comer of the screen 
with one number, and increase 
until you reach to the bottom 
left-hand corner of the display. 

Recognition must be 
achieved 

For the neccssarv cursor con-
trol to play the game, you sec-
how wc need to take into 
account what happens il each of 
the four up, down, left and right 
keys (CHRS(145),CHR$( 17), 
CHR$(157) and CHR$(29)) are 
pressed. You wil l also see that 
because the on-screen man is 
made up of not one, but four, 
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spccial characters that each of 
the characters has to be 
rePOKED to the screen every 
time the man is moved. 

The other major game com-
ponent you will notice is the 
counter in line 3000. At the 
moment, it is only really set up 
as a timer, giving you only 125 
presses of the keyboard to com-
plete all c» lection of the on-
screen rocks. You could make 
this a count instead bv tvping: 
FOR T~ 125 to STEP -1 
at line 3000 instead, which 
would start the countdown of 
your kepresses at 125 and move 
down to 1. 

The alternative, is to score 
only when a rock is collccrcd. 
To do that, however, you would 
need to write a routine which 
found where each of the ran-
domly-placed on-screen rocks 
finished and match that con-
stantly against your current 
position. When it detected a 
match - or what we in the game 
business call a collision - you 
would score and the place which 
had contained the rock would 
be blankcd-out. 

Modularity and structure 
To make the game more 

sophisticated, you could then 
draw a series of more complex 
backgrounds in which the hero 
could moyc and then perhaps 
some animation sequences -
i.e., walking or picking up a 
rock - which could be invoked 
at certain points in the program. 

Remember that the most 
important thing in any program 
is modularity and structure, so 
that as you move round and 
improve and change one piece 
of the program the next is not 
affected. In the rock-collecting 
program, for example, the 
keyboard input section is all one 
module and could be replaced 
by a joystick input section. 

To allow for joystick input, 
read the values of the joystick 
port instead of the keyboard and 
use the same incrementation for 
when the cursor is moved to 
gain the ncccssary control to 
play the game. 

Finally, to our little secret 
about how to solve that little 
problem in the game you saw-
last time. I wil l not tell you at 

'once where the change is but 
suffice it to say that you wil l see 
it between lines 10 and 230. 

4 PRINT CHR$(147) 
10 POKE 56334, PEEK (56334) AND 254: POKE 1 ,PEEK(1)AND251 
20 FOR 1=0 TO 63 
30 FOR J=0 TO 7 
40 POKE12288+l*8+J,PEEK(53248+l*8+J) 
50 NEXT J:NEXT I 
60 POKE1 ,PEEK(1)OR4:POKE56334,PEEKf56334)OR1 
70 POKE 53272,(PEEK(53272)AND240)+12 
80 FOR CHAR=6QT063 
90 FOR BYTE=0TO7 
100 READ NUMBER 
110 POKE 12288+(8*CHAR)+BYTE,NUMBER 
120 NEXT BYTE.'NEXT CHAR 
130 FOR L=4Q TO 78 
140 PRINT CHR$(147)TAB(1)CHR$(60); 
150 PRINT CHR$(61)TAB(L)CHR$(62)CHR$(63) 
160 FOR H=1 TO 10:NEXT H:NEXT L 
200 DATA 7,7,7,1,1,31,3,3 
210 DATA 224,224,224,128,128,248,192,192 
220 DATA 1,2,4,8,16,32,64,128 
230 DATA 128,64,32,16,8,4,2,1 
1000 PRINT CHR$(147) 
1500 PRINT CHR$(5) 
2000 Q=1484 
2100 FOR 1=55296 TO 56295: POKEI.1 :NEXT 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$:IF B$=,,u THEN 3100 
4000 IF B$=CHR$(17)THEN Q=Q+40:POKE Q-40,32:POKE Q-39,32:POKE 
Q,32:POKE Q+1,32 
5000 IF B$=CHR$(145)THEN POKE Q,32:POKE Q+1,32:POKE 
Q+40,32:POKEQ+41,32:Q=Q-40 
6000 IF B$=CHR$(157)THEN POKE Q,32:POKE Q+1,32:POKE 
Q+40,32:POKEQ+41,32:Q=Q-1 
7000 IF B$=CHR$(29)THEN POKE Q,32: POKE Q+1,32:POKE 
Q-MO,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 
full qwerty keyboard". Beware 
of non-qwerty keyboards. 
• Qdos: DOS stands for disc 
operating system, therefore 
Qdos is the operating system for 
the Sinclair QL, launched with-
out discs. In this case the D 
obviously has to stand for some-
thing else, but please don't 
write. 
• QL: Machine launched in 
1984 by Sinclair Research, 
reputedly with more operating 
system versions than machines 
sold. Sir Clive said it stood for 
Quantum Leap; the full name 
of the machine is now known 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 with esoteric titles 
dealing with supermarkets, 
travel agents and other publica-
tions. 
• Queue: What you had to do 
initially if you wanted to buy a 
QL. Also refers to an ordering 
of data awaiting processing. 

• RAM: Random Access 
Memory. Nor, as you might 

think, a medical condition 
involving forgetfulness but a 
kind of memory used in com-
puters which allows you to 
access any part of it, from any 
point, at any time. 
• ROM: Read Only Memory. 
The microcomputing equiva-
lent of the Bourbons, who 
learned nothing and forgot 
nothing. ROM is a kind of 
memory which can be read but 
cannot be erased and so cannot 
be changed, usually used to con-
tain the "personality" of a com-
puter. 
• REM: Short for remarks and 
used by programmers to anno-
tate programs with comments 
explaining a listing. Computers 
ignore those unco-ordinated 
and misleading burblings just as 
you, if confronted by a prog-
rammer, would do. 
• Random access: The 
entryphone'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 little dot which 
scans across the TV scrccn to 
make up the picture. First rose 
to prominence in Bob Marley's 
seminal TV repair concept 
album "Raster Scan Vibra-
tions." 
• RUN: 1, 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 written. 
• Real number: The profit 
figures of a normal computer 
company, as opposed to the pro-
fit figures of IBM, which arc-
absolutely unreal. Also all sen-
sible numbers which people can 
comprehend, consisting of posi-
tive, negative, zero and frac-
tions. 
• Real-time clock: A software 
device, sometimes built into a 
computer ROM, which gives 
you progressively more mislead-
ing information about the lime 
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 compi 
language than a tool to effective comi 

know. By following John Lettice'ifiii 
can be fluent in the hi-tech pai 

profits relate to those of IBM. 
• Record: The number of 
operating system versions the 
Q L has had. Alternatively, a 
collection of data items or a sub-
division of a file. 
• Recursion: The repetition of 
a scries of operations, which 
may include an operation that 
calls itself. See bug. 
• Redundant: Duplication of 
functions; description of a func-
tion no longer needed; what dic-
tionary authors are when they 
reach /.. 
• Refresh: To re-write data 
into an area, often used describ-
ing the updating of a screcn. 
• Register: What you should 
have done by May 11 if you keep 
data on people and you do not 
want to be nicked. Also a tem-
porary storage area within 
memory. 
• Rc-locatablc: A program 
which can be placcd in different 
areas of memory is rc-locatablc. 
So are other things. I f price and 
quality of current manu-
facturers of Sinclair machines 
does not suit Alan Sugar, pro-
duction is rc-locaiable 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 because 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 off; 
and very hard re-set, the ham-
mer which returns the machine 
to its pre-manufactured state. 
• Return: Computer key used 
to cxccutc Basic commands, 
sometimes also known as Enter. 
• Right-justified: Spccch by 
Norman Tebbit, or hard copy 
where text is aligned on the far 
right. As I said, speech by 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. I t is important to make 
sure you have the correct 
standard, as they are all 
different. 

t 
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puter industry s 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. 

• Scrolling: Any text moving 
up the screen faster than you 
can read comfortably is scrol-
ling. 
• Search: A search checks data 
for the presence of a given value. 
• Segment: Computer compo-
nent - sec rc-sct. 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 written 
initially. 
• Spooling: Involves writing 
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 to identify 
the first data bit. A stop bit iden-
tifies the last one. 
• String: A series of characters. 
• Structured programming: A 
method of prgramming based 
on neat flowcharting and 
intended to be elegant - 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 ofdata,orset. 

• Syntax error: A typical piece 
of computer output. 

• Systems analysis: A method 
used by consultants to persuade 
you to 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 kind of data trans-
mission which involves the ele-
ments to be sent lining-up conga 
fashion, rather than parallel, 
which involves them holding 
hands and jumping. 
• Shared resources: Items of 
hardware which can be used by 
more than one micro, pioneered 
unsuccessfully by Widgit Data 
Products with its One Per 
Building concept. 
• Shift: 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: Action followed to 
gain access to a remote com-
puter, synonomous with log-on. 
Also see redundant. 
• Simulator: A device, also 
known as an emulator, which 
simulates another device, gener-
ally not very accuratcly or 
quickly. 
• Sinclair: Term 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 
centre of the 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 full range is called the 
instruction set - and a program 
written in those instructions is 
usually called a machine code 
program. I t is possible to add 
short machine code sections to 
a Basic program by using PEEK 
and POKE commands to load 
the data and instructions into 
various memory locations. 

The reason is simple - speed; 
Basic is slow, machine code is 
very fast. Another reason is that 
a machine code program uses, a 
minimum of memory space, 
whereas Basic or any other high-
level language is comparatively 
greedy. * 

Adding machine code to 
Basic is usually something of an 
error-prone performance. The 
instructions sometimes need to 
be translated into hex before 
being POKEd into memory, a 
slow, tedious and unrewarding 
operation. On some computers 

Machine code 

made easy -

Peter Turcan 

tackles the 6802 

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 
numeric codes the processor 
understands. The process of 
developing a machine code pro-
gram is to create a file, usually 
called a source file, and to use 
an 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 
if: 
c b o d y of subroutinc> 

PLA 
TAY 
PLA 
TAX 
PLA * 

RTS 

/ restore A,X and Y 

Beginners9 

guide to the 
6502 

form, return to the editor to cor-
rect any syntax errors, re-run 
the assembler, and finally run 
as a program the output from 
the assembler, usually called a 
binary or object file. 

That basic loop is then 
repeated many times as faults in 
the program are found. A 
further extension of the loop is 
to develop a large program in 
several more manageable posi-
tions, callcd modules, assemble 
them separately but run them 
all together by using what is cal-
lcd a linker. A reasonable size 
for any module is 500 lines, so 
becoming familiar with a linker 
can be left until you are familiar 
with the main business of writ-
ing machinc code programs in 
assembler. 

For anyone considering 
entering the world of 6502 
machine code, I would recom-
mend obtaining a good assem-
bler package and a good refer-
ence book on the 6502. The 

other main piccc of documenta-
tion needed is a detailed refer-
ence guide to the computer 
memory - a memory map. With 
those three things machine code 
programs of great size and com-
plexity can be t^cklcd. 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 <xxxx> , where 
<xxxx> is the address of that 
subroutine in memory or, more 
usefully, a name associated with 
an address. 

JSR is a good example of a 
mnemonic - it stands for Jump 
to SubRoutine. When that 
instruction is done the com-
puter remembers where it 
finished by placing a 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 
<xxxx>. 

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 will pick 
up the return addresses in 
reverse order, so the fourth sub-
routine wi l l return to the third, 
the third to the second and 
finally back to the first. 

A processor contains a 
number of registers - see the 
computer course in the May 
issue of Your Computer - called 
the A, X and Y registers. There 
is also a stack pointer (SP) and 
program counter (PC) in the 
processor but if your programs 
are well-behaved and conform 
to good conventions, you will 
not need to concern yourself too 
much with them. Another regis-
ter, the processor status (P) con-

Figurc 2. 
Adds NI to N2, leaving the result in N2 
ADD16 SAVE / save registers 

CLC /clear the carry flag 
LDA NIL /A register low byte of first number 
ADC N2L / add the low byte of second number 
STA N2L /store in low byte of second number 
LDA NIH /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 
RTS 

/ restore registers 

The most fundamental unit of 
any program is the subroutine, 
sometimes called a procedure, 
without which programming 
would be almost impossible. 
Before leaping into a program, 

tains single bits, callcd flags, 
which are 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 routine does not want 
to be corrupted by the sub-
routine. That gives us our first 
convention, a subroutine should 
look like figure one. Whenever 
the subroutine SUBRTN - that 
could be any name - is called 
by a JSR, the registers 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 to type them every 
time; the assembler program 
will include them when it 
encounters the macro. In future 

Yon need an 

assembler, a 

reference book 

and a memory map 

examples we will assume there 
arc two macros, SAVE and 
RESTORE, which save and 
restore the A, X and Y registers 
respectively. 

The 6502 operates on unirs in 
byte quantities. There is an add 
and a subtract instruction but 
many programs will require 
additions and subtractions of 
numbers larger than eight bits. 
If we wish to add two 16-bit 
integers, that is done in 6502 
instructions by adding each half 
at a time and detecting whether 
there is anything which should 
be carricd from one addition to 
the other. Figure two shows the 
program. 

The program in figure two 
shows how the carry flag - one 
of the bits in the P register - is 
useful. That flag is first set to 0 
but the addition of the two low 
bytes may set it to 1 if that addi-
tion overflows. I f it is set to 1, 
the ADC command - ADd with 
Carry - in the second addition 
ensures that overflow is taken 
into account. The other 
instructions in that subroutine 
shoud be reasonably obvious; 
I .DA loads the A register with 
the contents of the memory 
location specified, STA does the 
reverse. 

Many 6502 programs will 

contain a large number of fun-
damental routines which per-
form 16- and 32-bit addition, 
subtraction, multiplication and 
division. Fortunately there is no 
need to re-invent those wheels 
by determining all the overflows 
for yourself; instructions for all 
those routines will be found in 
most 6502 programming books 
from which they can be copied. 

Our example addition 
exposes another p/oblcm, 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 LDA £1 loads register A 
with the number 1. That is cal-
led immediate addressing. In 
figure two the instruction LDA 
N I L loads the register A not 
with a number but with the con-
tents of the byte pinpointed by 
the name N I L . That is called 
absolute addressing. Immediate 
and absolute are called addres-
sing modes and there arc 13 
addressing modes recognised by 
the 6502 processor. 

Addressing modes 

Another example is LDA 
(LOC),Y. That loads the 
accumulator with the byte 
which is Y bytes away from the 
address held by the location 
LOC in memory. This is an 
example of indirect indexed 
addressing; the Y register is 
used to provide the index and 
the brackets round LOC mean 
that the contents of LOC arc 
required and not LOC. The lat-
ter form of addressing is called 
indirection and is very useful in 
writing machine code pro-
grams. 

Although addressing is cru-
cial, learning the addressing 
modes is a little like learning 
English tenses in grammar; it is 
often easier to learn by example 
and ignore the theory. Plough-
ing through text on indirect, 
indexed, immediate, absolute, 
implied and the other modes of 
addressing is sufficient to send 
any newcomer running for the 
Basic Interpreter. Addressing, 
however, is nothing like so 
daunting as it looks at first and 
the initial horror can quickly be 
overcome by getting on with the 

job. So learn addressing as you 
proceed - do not attempt to 
swallow it all at once. 

Another crucial concept sur-
rounds the use of a special 256 
bytes of memory called Zero 
Page. That is the first 256 bytes 
of RAM, and is special as the 
first two hex digits of any of 
those bytes addresses is 00 -
hence the name Zero Page. To 
take advantage of that there are 
special addressing modes for 
Zero Page which have the 
advantage of being faster than 
the rest, as a shorter address has 
to be interpreted by the proces-
sor. 

The address is shorter since 
the processor knows the first 
byte of the address is zero and 
so ignores it. That means that 
data can be stored and retrieved 
in zero page faster than in any 
other area of memory and so 
that page becomes prime real 
estate for storing frequently-
used variables. 

Machine code programming 
is often easier i f the algorithms 
arc written in advance in a well-
structured language such as Pas-
cal or possibly Basic. That is 
because major program flaws 
are often difficult to find in an 
assembler listing and also 
because translating downwards 
to assembler is straightforward. 

The statement IF C = D T H E N 
PROC-ONE ELSE PROC-
TWO is translated in figure 
four; note how the high-level 
language can be used as com-
ments. OUT and P2 3re labels 
used by the unconditional jump 
instruction JMP and BNE -
branch if equal flag not set. 
Gotos, 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. It is true 
that many more lines of code 
arc needed to translate single 
lines of a high-level language 
but with good conventions the 
extra size should not be too dif-
ficult to cope with. Each 
instruction - there arc 56 - usu-
ally takes between two- and 
four-millionths of a sccond to 
complete. 

Speed of that kind is 
hopelessly unobtainable in 
high-level languages and is cer-
tainly the main attraction of 
machine code programming but 
also there is the feeling that you 
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 bytes 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 « 

STA N1H 
l 
/ high byte, so value is 256 

LDA £44 
STA NIL / low byte contains 44 as 44+256 = 300 
LDA £0 
STA N2L / high byte of 125 is 0 

LDA £125 
STA N2L / low byte contains 125 
JSR ADD16 /performsthe addition 

Figure 4. 
Translation of if . . then . .else 

LDA C 
CMP D / I F C = D 
BNE P2 
JSR PROC-ONE / T H E N PROC-ONE. . . 
JMP O U T 

P2: JSR PROC-TWO /ELSE PROC-TWO 
OUT: 
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Forced into 
submission 

Between the twin ex-
tremes of program-
ming in a high-level 
language like Basic 
and low-level coding 

in an MPU native machine 
language there is a third level of 
programming - programming 
in the operating system of 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-bit operating system, has a 
wealth of transient program 
utilities available to' the user, 
though most people make little 
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 
will make use of them. At least 
one of the commands can make 
using most PCW software, in 
particular, far easier. That com-
mand is SUBMIT; the COM lilc 
for this utility is supplied 011 side 
two of the PCW system soft-
ware. 

The SUBMIT utility allows a 
sequence of instructions stored 
previously within a data file to 
be executed one by one as if they 
were entered at the keyboard. 
To appreciate the significance of 

Submit is only 

one of a range of 

powerful CP/M 

utilities. 

this command, consider this 
example. The PCW computer 
is to be used in conjunction with 
a word processor which requires 
a COM file and associated over-
lay files to be copied to the PCW 
RAM disc so that it may operate 
most efficiently. 

To achieve that without the 
use of the SUBMIT utility 
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 callcd with the 
command PIP. The disc in drive 

a would then be removed and 
the word processor work disc 
inserted in its place. Then the 
line m;=a:wp.com <return> 
would be entered, followed by, 
for example, m: =a:wpmsgs.ovI 
<rreturn> and m:-a:wpprint . 
ovj. 

Those commands would then 
be followed by a single return 
to exit the PIP utility and then 
the line M:<return> to log on 
to drive m, then 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 be 
an easier way. The SUBMIT 
utility provides that easy way 
out of the problem. 

In the foregoing example, the 
user would create a file called 
USEWP. The, file tvpc would 
be set to SUB.' Within the file 
the sequence of commands 
shown in listing one would be 
entered. This file could be 
created with the CP/M ED util-
i ty or by Locoscript using the 
create a simple ASCII file 
option, having entered the lines 
of text. 

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 only to tvpe the single com-
mand SUBMIT USEWP. The 
computer will then read in each 
line of the SUB file and execute 
each in turn, duplicating the 
entry of each via the keyboard. 

The SUBMIT command has 
an additional sophistication 

which operates when the CP/M 
operating system is first booted. 
As part of the boot process, CP/ 
M looks. for a special file, 
PROFILE SUB. If that file is 
present on the disc which holds 
the CP/M EMS file, the com-
mands contained in the file will 
be executed automatically. 

To create a boot disc which 
will allow the WP software to 
be loaded from a cold start the 
CP/M operating 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 

can be incorporated as part of a 
SUBMIT file. The SET-
KEYS.COM and associated 
KEYS file could, for example, 
be used as part of the submit 
proccss. That would allow the 
keyboard of the computer to be 
re-configured so that the keys 
associated with word processing 
functions - the cursor control 
keys, EOL, copy, cut and the 
like - would generate the 
appropriate sequence of com-
mands. 

The SUBMIT command, if 
used correctly, can ensure that 
when the CP/M software is 
loaded the computer is confi-
gured for immediate use. SUB-
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 will reveal many 
more useful utilities. 

Listing 1. 
PIP 
<m:=a:wp.com 
<m: ^a: wpmsgs.ovl 
<m:a:wpprint.ovl 
< 
<m: 
<wp 
Note that the above could be 
shortened by use of the CP/M 
wild card option, by replacing 
the three lines transferring the 
WP files to the RAM disc with 
a single line of the form 
m:=a:=wp* . * 

Listing 2. 
J14CPM3.EMS 
PIP.COM 
SUBMIT.COM 
PROFILE. SUB 
WP.COM 
WPMSGS.OVL 
WPPRINT.OVL 
Note that the CP/M software-
may have a slightly different 
reference from that shown 
above but will be the only file 
to have the 1£MS extension. 

NEXT MONTH 
MASTERING INTERRUPTS 
Many program* use interrupts to speed their operation. We 
explain the concept of intermpt-driven software, with some 
specific examples. 

FURTHER READING 
Is there life after the Tour Computer Course? We list some 
suggestions for additional reading. 

AND SO TO Z . . . 
. . . With the final part of our glossary. 

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. 
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W h e n you buy one ol t»e new Atari ST computers from Sil ica 
Shop, you wi l l ioooive a Huge and varied sof tware package tree 
o l charge This package covers sevvrai appl icat ions and corn-
puses a total o f nine bi les. Al l S i ' s now have T O S / G E M o r 
R O M . a n d the total list of free- software is as follows. 

1} GEM - DR Desktop environment with WiMP(in ROM) 
?} TOS - Tramjot Operating System (In ROM/ 
3) JSIWORO Word Processor by G$Tusing llif Ci£M 
environment and multiple windows 

4) BASIC Personal Basic by OR (win manual) 
5) l OGO -1 ono language by OR /with m.inu.ii) 
6) DOODLE - Simple p.vnf.'doodfo drawing package (works on 
mono or colour systems) 

7) M E G A R O I O S • Asteroids type game by Megamax 
6) NEOCHROME A powerful colour paint sod graphics 

package. (only useable A-ith colour systems; 
9) QPJU E M U L A T O R • Allows tHe use of ORs ^SO C-PM soft-
ware to run on any $ 7 system 

3rd PARTY SUPPORT 
Tr.e power a n d potent ia l of the ST range ot computers is 
caus ing a Hood ot n e w soltv/aro titles, p e r i p h e r a l and access-
or ies from third party manufacturers Ti l fas la f ige front w o r d 
processing to ttprcadshoot prorjrnmc. I rom graphics a n d games 
t o database m a n a g e m e n t - all with those easy d ro p d o w n m e n u s 
and w indows; w i t h the list of compan ies p r o d u c i n g S T sof tware 
including dozens o! top names, y o u can expect s o m e first class 
titles tor the n e w S T range T h e fol lowing includes a selection Of 
the third par ty manufacturers w h o h a v e deve loped ot are work -
ing on. products tor the S I t a r g e 
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MOSAIC wrtwoflw WULT#0RM SOflCMMS 
IAH.T0AA7T SPWNAXER OCCAM SSTSYSTWS 
OOIK STOSEWASt 
OMNItWW tUROOC 
OSS SUM3 ATA SERVICES 
OIKt" VAUIY SUNSKW B00<$ 
OXXI SUJPLfWNTA!. 
PAPEBLCGIC SYSTTMA1ICS 
MRA00I TAitNT 
PEMĜIN ri* 

riLABIJM 
nA»Mft rKCOirwrtRFRO 
HAHTW TOfEXWiESS 
MOCJtfSVlT T0WNCAT1! 
PflOSftRO TYKESOFT 
wvo^n VWO* 
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ĉYCJtOStt WASON WCTOCHP 
OUCKMCe sts wttiTrjiCau 
SAJNPAO WriCHAMCtASSKS 
MCOU WOOÔCOOCCM 
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NEW S12K 520ST-M KCYOOAHO: t v, 5803T.M keyboard 
coots only £3-t6.9G (• VAT CWG| .in0 ir. y»t another price break-
tiiruu'jli lor Ato'l Corporation TIM) koyboiirf) iiuw •iWIU'Jes l>i)lt> 
on nr mostulatoi rtiitl c.ll>ln <illow>rvg you to COi'iw I It lo 
O'dmj'V domestic trstcviilori set l'i add'hun. the keyboard i.s 
loop'rod with i1?K MAM. .1 IIIC'I'J ••'»! <• ('e»- -."I o' 3' 
COnlamina .ipigHcntion!. «<>II«ni" Tt>- TOS «pi*'iMi>M syUmri 
and the Of M graph.pncV»'J» mr- now auppl-nO or IH2K KOW 
chips which ate already ii.Mnil.-O in the tuiybOard I fur. rtlttank 
thai I'm opy/Ating jiy«!-ni v.'I u.tomjitlcpi'y boot 'n whors you 
switch tho powor o«i In addition to thf krrybCMirtl. you will 
m«<> to (>U'CI>1»'J —I O Mby;- iiir-*. ilii^.r (HHP i 130-VAt: or 
a IMtiylo ili»V jd'fiw. <RHP CI/4.VA1) » I'^if dr.v«« will t>n, 
.KLE yow v/itli M M ,n»ouni«lion '. 'II-RV.II .NUJ •> VI»>I .tmount ot 
itouuo If you nut t\i use your tynn TV you 
mny ci)'Mu«.l voui ST 10 -i •nonllui V<m may |>urcr»vw tn^ Ainu 
:;M'.?-t monoch'Onvc monitor <HHP f tno-VAT>, o» ol Alan's 
two Thomson r.olooi inoinloir- AltufTWIivnly, yoî  may cnooso 
ww of the many Ihiid p.>»ty colour monitor, wt>«:ti Mvmlaoto 
NEW 102«K S20ST-M* KCYOOARO: I" a.ltliliOf to th<? standard 

W. wd KttVo a nnv/ Koyfto-irri which wo jrc calling tlio 
Aran S20ST M- r-iv M* is a S20ST M KcyDOa'O whiCfi has been 

by a third paity HAi/ 'i(v)'ii09 to I megabyte or 
mamofy trie 62CST-M• i- Available tiom Silica at a rclnil f>iii,ij 
ot only (-VAt-t-llW) : M-pioduct v/ili prov.Ho you wilh 
o/i ait»ir/\at.vo to tho IU4US I I . bul .ii a luwv pneo. Aooitionally. 
it rnaturos tne acvnntaon ot tho S70SI M'a bu;lt in modulatoi 

linonmon 
ucod u»'-navo uiiroducod ll»f KWOUT I k lc.« coi! pi>wi-ttiouv> which 

CJ1II Ixi intioUu<o<J tu n tiu»inc»» nrwiioiirniMit «« n OAlttf-ttlOnO 
avotctn, or can ntlPIxvi! JI M.-ixiliitrnu K H U I I U M .<•- .i I.-MHI-I-II "(H. 
now ono nmgabytc 'O-OSl I onliari6tt( Atari'.'! VJIIUIT for moooy' 
rtH>umt--on in '.he inatKi-ipl.iM; i.«:i it isthv tlrM pe»«mal i.oinpiitui 
available wilh brio '"•uabyto ot nmmoiy to» i' ,«n {800 Yoii 
can purchan; tho !040's»T I <i-» <t rnnrMMrhiomn or Colour <.yVf»rn 
Tr.i; ot ttwr Miuoui.hiom'-, systmn >•. 11'-I't f -VAT »<»IH rt'j) 
w.tli the toloui -.ystcin .,1 only t l t t VAt » 1 IO« rt'.J Tli~ n-w 
lO'tOST-f not only l«l(ure> twice As. much moroory Sit tin. 
VSOUt-M, bul JII-IO -ncludoa .« I>II~ rn^gabyln Uduhk> siomi oiik 
drive anJ m.iirvs luwi|fMmt>r. botti built into llw o<in«ol«> to 0>vr 
II compact and -tylimli unit with only tHi« nmim Inad I hp 
*(MQj:t I i>. 0 t>0 KUPPI l '^ ' Will f»«,-i M>tlwnlr< pa r Ul l IKO 
t in - S?OST-M. n i f I 0 4 0 K * - ' w : i v rruiruiKir.tU>t*d s o l e l y w . t n hus 
inn-^-. '..-,<1 in m i n d a n d • " , r h i'< s u p p i »-d .vitrv ,< n i u m t o r I I u o ^ a 
n o t I n c l u d v I h y r i f t i tOdOMtOi W i t n o w i o f t m 
•oao r . t r .ii ,.u tr»i»r b r a n c h . . i r r ; . i i c . ftnoo <-i«n m t o y o u r 
ncfl i t '-vt b r a n c h l o r O c m o i .s l fA t lon 
1-4 Tho Mews, Hathorloy Road. Sidcup. Kent. DA14 4DX 
117 Orpington High 3troot. Orpington. Kent. UltO OLC 
Lion Hou*o <1*1 floor). 227 Tottenham Courl Rd, London. Wt 
Selfridgc> (lat floor). Oxford Strpvl. Condon. W1A t AH 

THE ATARI EXPLOSION! 
if yow l e a d the special ist computer proas, y o u wi l l have no t i ced that thc ro 
i s o n e c o m p a n y whxh i t g c i t m q a large s l icp 01 od i l o r ta l s p o r a ;ii the 
nKin ia i t l . t l i u l c o m p a n y iu A lar - C o i p o r a l i o n A ta i i h u \ f been n u k i n g the 
ni rws s ine* Ui» l.ivinch o f Mtijir ru'w t b i t ra-ir ja o l ST compu to r s L«d 
by tho p i m o r f i d f i gu ro .•> Jack 1 /amie i and under the banner ' P o » « r 
Wi thou t r n c Pncc . Atar i ore manu fac tu r ing new compute rs at un t icoro ot 
pr ices, w i th lhi,< p o w i ' i to c f m l l d W r i rn i iy «^)Liitifc»lH>cJ n u i k e t ' . -adn> Wi l l i 
t t » i n t r o d u c t i o n of I B M compa t i b i ny. a C P / M omu la to r . a "power fu l net 
w o r k i n g s y s t e m a n d a commun ica t i on : : packapt t for tht jrr m>w low cost 
powethbuSfiS, it doesn ' t l ook as it It Will Ix ; l on g be fo re t h c i c is an 
••.xplotnon ot the magf i i tudc w h i c h w in sea Atart p laced m m i y Dos>d<is x i i cn 
nnnios as IBM a iv l Olnmt l i u i t hn p o t t o n n l c o m p u t e r aift ik«lpJ*c«), H« iO On 
l o r more deta i ls o f what Atar i arc do ing , a n d how they a i o pu t t i ng l iw i r 
Pov^or Wi thou t T h f Pnc>- c o m p u t e r s beyond live leach Ol Ihc com|N; l i ! ion 

FREE CP/M EMULATOR 
Thi-. r r rwty ar.noticeci C P / M Ernu:n l ion PacKag*. wi l l enab le software 
wr i t ten under D ia la l R<is*arch's 280 C P / M opefMt lng system to bo f un o n 
ir*> ST tamiiy o« computers T w r o 3re several t f xsu tand app cai iona 
wr i t ten l o r C P / M i n tho UK a lone, a n d several o l Iho major C P / M so f tware 
•3tr/elopment houieS m a y con.-ef t thei' programs 10 3 " d isk format for 
lh<» ST rango The C P / M emu la t i on package <-. Supplmd f HPF Of- CMAHGt-
a y Si l ica S h o p W i n ai l ST computers 

IBM COMPATIBILITY 
To mako the S"! nva. lah le to tao>o bus ioo js« - j w h o Current ly run IBM 
v / s t c m s a n d ore l o o k i n g tor a tow c o i t expans ion m e t h o d A ta r i I to i c 
a n n o u n c e d a co-o rocess i i " ) uni t lor ST c o m p u t e ' s Th i s processor wil l 
. , v - I I " ' :'1T i o .i ! i I ' M oi I t t M c u m p a l i b l e vol rwaur app l ica t ions t l i o 
.mi t . AtWcn at tacfvu i to tho ST compu tc r r . v ia the OMA i 6 i r c c t ' . lo inory 
Accoss) p o i l . con ta ins an Intel 8088 p r o c t o r w i l h 6>?K R A M .uirl Mill 

.1 D'. disk c i i ve In i t 's ST nvode. the uni t wi l l a lso act as . ' «second 
drSk d r n o . o t l iK ing tho user an »ddit<onai 500K 01 m e m o r y I h o I B M co-
p r o c o i i - n q uni t shouk) be avai lable in la te S u m m e r t936. If y o u w o u l d l i ke 
t o C>r i n f o i m » d w h e n it is retea.s^d. p > a « i c o m p i » l « a n d letuin t h e c o u p o n 
ba iow V I 9 w i l l send y o u l u t t h e i deta i ls as s o o n as w e have them 

20Mbyte HARD DISK £739 
T l i - new A U r i hn td iJr«k for thu S I l a n y h:i<! j i n t bvion / o i o a t a d A l l ST 
c o m p u t e r s a l ready have a ' a i d disk in te r lace b u i l l into t h e m s o i h o i o is n o 
externa l in ter face requ i red , ' he m e m o r y size o f the disk is .1 massive 20 
mogabytoa ( i i n l onna l l cd } w i t h .1 data l iansfer rate of I 33 M t i y l o ;n:r 
(Second A l .1 pr.iN. of C73P ( ' V A T f.349), the S . hard d isk ot fnr . i mastxve 
t t o rago w i t h lust a c c c s i at a very reasonable pr fco 

NEW ST SOFTWARE PA CKACES 
r t i - r . . ^ r * now n u n d r o d s o l sor twaro packages w h < h hovo t>e<ri a n n o u n 
cod tor tfto A l a n ST range Ti t les ava 'ab le now inc lude D f i M.tn. « OBar< 3 
c lono a s w.-ii as U S D Base, a D B a s e ? c l one i n add i t ion . PC t n t e r c o mm is 
-1 VT lOOern i i l a io r wh i ch enables y o u to use any ST keyboa rd as a terminal 

! connec ted t o :i i r f i . n t t amc 0» mini , Other p r o g i a r r n inc lude a Lo tus I -'-3 
c l o n e f i c c p a r a o u p h b e l o w ) 

VIP PROFESSIONAL - LOTUS 1-2-3 " CLONE 
11» - 13 p robab ly '.he most imprnoaivo p r o g r a m to have been rc^ecirod ao far 
lor t he ST range VIP Pro fess iona l is an Oat rene ty r a s y to use. i» le( ) 'a ted 
•vpi 'Mdsheet. database a n d graph cr. p r o g r a m wh i ch >s 1dont1c.1l bo th i n 
leatutL-s a n d c o m m a n d s t o L o t u s t - 2 - 3 " I h o same spreadsheet analysis, 
i n f o r m a t i o n management and cx i roo td -nary business graphic : , are .ti l c o m 
t i m e d in o n e i- i xy to ' - I T a l l o rdab le package What 's moro . V l P Pro lM. -
s iona l no t on ly h * j 311 the teatt fres o l 1 ? 3'", y o u can ,-.iw> type the w i n 
c o m m a n d s :o d o the same t n m g i P robah ' y i hc most surpr is ng feature 01 
VIP Protcs3K>nai is no t i ts t o i a i compa t i b i l i t y w i t h Lotus T -2 -3 " . nor i ts 
I-.V. Ol <JV b u l l is ll'ice t u t u s t ? J - foi I he IBM PC/AT COMB £39t. 
<-VAT « 5 4 ? 6 ) . rthoroat. V IP Professional l o r t»vj S I >S a rneio £169 

. (-VAT tha t ' s less mar . halt t ne pr ice! if you w o u l d l & u lur thcr 
l details, o i V IP Professional . p»eaa; r e t u m Hie c u u p o s be luw 

3JiJ fJA EJi l UP 
WE ARE THE UK'S N01 ATARI SPECIALISTS 

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sldcup, Kent, DA14 4DX 

SEND FOR FREE ATARI ST LITERATURE 

At S i l i ca w o havo beer succMSlu t l y doCicoted to A ta r i evor e inco the i r p r o d u c t : lus t appca»od on the UK 
market . Wc can a t tnbu to o u t success largely to i h c Atari spec ia l isat ion wh»eh we p i a c l i C c a r i d to i l ie u v 
b a c k - u p «•> p rov ide Rest .iv..-Jf<;d that when y o u b u y .t p iece o l A t a u ha rdware .it S i l i c a y o u wi l l be f u l l / 
s uppo r t e d O i . i ma i l ings <jivmij new . o ' so i iwaro ro toases 3nd deve lopments w.n keep vo . i t i p lo date wi th 
tho A tar i market and our tocnn icn l suppor t team 0 ' i d soles alaK a i c at the end of the te<«:phofH: l"»e l o 
: l r . i l w i t h your pro l> ' " ivs ,«i'd supp l y your . - . f r y n r ^ d Wi th our special ist bias, w e ,..ni t o k i ^ p stocks <it 
al l Hi** avai .it '- i A U ' i na rdware sof tware, p o r i p l i o i a l t a n d accessories, v /e a lso s tock a w ide range of 
A tar i doctcoteo books a n d t f u o u gn u i mo o w n e r s on o u r i is l can w o s c n & c to sovorai A m e r i c an A t a n 
d e d i c a l c d m o g a i i n c s We c o n p rov ide a fu l l serv ice to al l A t a n o w n e r s a>'d Ore ' l i r inty es tab l ished i s 
the UK 'S N U M B E R O N r Ar,,i. Mxs:.. i isis Mere AIO |ust t o m o o l the I tengc * . . r .n o i le r l o o u r c u s t o m e i t 
* FREE POST 4 PACKING ON MAIL ORDERS It you would like fo t>* registered on our maiTmg 

To: Silica Shop Ltd. Dept YC 0666, 1-4 The Mewa, Hatherley Rood, Sidcup. Kent. 0A14 40X 

: PLEASE SEND ME FREE LITERATURE 
I ON THE NEW RANGE OF ATARI ST COMPUTERS 

I M r . M r s j M s : Initials: Surname: 

Address: 

* F R E E N E X T D A Y D E L I V E R Y 
• I N F O R M A T I O N M A I L I N G S E R V I C E 
• T E C H N I C A L S U P P O R T T E A M 
• HIGHLY COMPETITIVE PRICES 
• A F T E R S A L E S S U P P O R T S E R V I C E 
• R E P A I R S E R V I C E O N A T A R I P R O D U C T S 

list as an Af.tr/ computer owner, or at n p*r*on 
Interested tn buying an Atari mactun*', M us 
know. Wc will be frtcjicd to keep you up lo dafc 
wilh new Afar; development* Ire* ot charge. So. 
re/urn Hie coupon today and 6«v?in experiencrng 
it specialist Atari service thtt rs sccond to none 

SILICA 
HOTLINE 01-3091111 P o s t c o d e : I 

Do you already own a computer 
II so. which one do you own? 



uasimodo's ding-dong 
derrinz dos rattle the rafters 

.T7& text-teaser, 
. V s — world where 

no 'modo has lept before! 
Go on... take a swing at.it! 

wKn««£7*95 £8'95sks„I6. m . _ 
I sanies Ocean Software is available from selected branches of: 

^ W H S M I T H "JBBSBSm WOOiWOtnH LASKYS R u m b e l o w s I W V _ ' A ' 
i O r e e n a Spectrum Shops and all good software dealers. Trade enquiries welcome. l l L ^ ^ J k ^ ^ ^ ^ 

^ i i / _ . Ocean Software Limited ~ 
_ Ocean Housed Central Street; Manchester; M2 5NS • Telephone 061 832 6^33 Jelex 669977 OceansG 1 




