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GRAPHICS 86: ZX reports from the trontlors of 
Computer graphics and animation. 10 

The face of state of the art graphics (10) created using 
Pluto Designer software. 
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plus a sound routine from Steve Turner. 24 
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This month's cover was created with a Quantel 
Paintbox. A special thanks to BPCC Video Graphics 

for their assistance. 
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Computer Music at it's best... 
For ZX SPECTRUM - Compatible with 48/128k/ +2 

— ^amateur 

* ™ 4 f t » * * > J& * j M 

• MIDI DELAY FACILITY 
• MIDI IN/OUT/THROUGH 

• STORES THOUSANDS OF NOTES 
• CONTROL ANY MIDI COMPATIBLE INSTRUMENT 
• FORWARD AND REVERSE SEQUENCE PLAYBACK 
• FULL MIDI COMPATIBLE ASSIGNMENTS 
• REAL OR STEP TIME INPUT FROM INSTRUMENT OR COMPUTER 
• SUITABLE FOR HOME OR PROFESSIONAL USE 
• EXCEPTIONAL VALUE 

For ZX SPECTRUM - Compatible with 48/128k/+2 

SAMPLE ANY SOUND • SYNC FACILITY • MIXING OF SAMPLES 
SUITABLE FOR HOME OR PROFESSIONAL USE • SIMPLE TO USE 
REPLAY AT VARIOUS PITCHES FORWARDS OR BACKWARDS 
POWERFUL EDITING FACILITY • ECHO. REVERB ETC. 
SAMPLE SOUND EFFECTS INCLUDED • COMPLETE SYSTEM 

> EACH SAMPLE SOUND STORED AS FILES IN MEMORY 
BANDWIDTH-AN AMAZING 17.5KHz 
OUTPUT THROUGH MOST HI FI S • MICRODRIVE COMPATIBLE 
GRAPHICS SAMPLE DISPLAY • PLAYBACK FROM KEYBOARD 
REALTIME PITCH HARMONISER 

[XK) t « " , JW tittSS' ^JXSSSissr 

Digital Drum System for the Spectrum 48/128k/+2 

^s teaturedon 
"Micro Live" 

and 
"Saturday 

Superstore 

• 8 DIGITALLY RECORDED REAL DRUM SOUNDS 
• SIMPLE TO USE - UP AND RUNNING IN ONLY MINUTES 
• A TRUE DIGITAL DRUM MACHINE 
• REAL TIME' OR ON SCREEN PROGRAMMING 
• COMPLETE WITH SOFTWARE 
• EXTRA SOUNDS CAN BE LOADED FROM TAPE 
• CREATIVE, EDUCATIONAL AND FUN 

THE MOST EXCITING PERIPHERAL EVER DEVELOPED 
DYNAMIC FILING SYSTEM — STORE OVER 
1000 PROGRAMMED RHYTHMS 
SONGS CAN BE SAVED ON TAPE / DISC 
TAPE SYNC FACILITY 
POLYPHONIC • COMPREHENSIVE MANUAL 
JUST PLUGS IN TO MOST HI FI'S 

^OVV AVAILABLE" 
Lalin Kit 4 Editor 

P. £ 3 ' " Electro Kit & Edilor 
£4.99 

Afro Kit & E d i ( o r 

Pf ices include VAT poslaQe A packing Delivery n c m j i l y 14 ojy*. E ipc r t orders at n o e i l r a cost Dealer enquiries welcome 

128 to Midi Lead 
available 
now at.... £ 9 -75 

Cheeioh. products available from t>rjncni-so< NSHSMIIHC Htgn St Stores and al <jood compulor Vwpa 
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On Golden 
Square 
Firstly a big thank you to all the 
ZX readers in Britain and 
overseas who pul pen to paper 
and filled oul the readership 
survey. Questionnaires have 
been flooding Info our offices al 
Golden Sauare and your 
answers are now being 
collated on computer. We'll be 
publishing our findings In next 
months issue 

We do value your opinions 
and ideas and the information 
gleaned from the survey will 
have a direct etlect on shaping 
the future of ZX. 

As you can see Irom our 
cover this monlh's Issue is 
devoted largely to graphics 
with reports on what's 
happening at Ihe forefront ol 
computer graphics and 
animation and Tonl Baker 
shows whal the 128 is capable 
of in the animation department. 

The cover was created at 
BPCC Video Graphics In 
Covent Garden, London with a 
Quantel Paintbox. We were 
given a guided tour ol the 
paintbox's virtually Infinite 
range ol graphic effects such 
as "colour mapping" and 
"embossing". Ironically for a 
machine of such power some of 
the best visual eflects can be 
obfained from humble origins. 
The background of the cover 
shots for instance started life as 
a circuit board before being 
colour mapped (using an on 
screen palette which can 
contain any spectrum of 
colours you want from Ihe 
millions al your disposal), then 
embossed (to create a relief 
effect). 

If required, tones from the 
original picture can be taken 
directly onto the paletfe and 
recombined fo creal specific 
colour ellects. 

The techniques of machines 
tike the paintbox eventually 
filter down for use by home 
micro owners and there is news 
of an Impending price 

breakthrough In Spectrum 
graphics utilities. Mikrogen are 
putting together an icon driven 
graphics package for under 
£10 If is t 
Digital Grail 

provisionally 
jfltli. 

titled 

In the next Issue we will 
be presenting useful routines 
from top programmers 
including Pete Cooke, of Tau 
Cetl fame and the programmer 
of Antiriad for fhe Spectrum, 

Chris Sfrangroom. as well as 
Steve Turner revealing a few 
inside secrets of the making of 
his soon lo be released game. 

The January Issue will be 
available on December 23rd. 

Starglider 
due for 
take-off 
Elite's current status of being the 
most ambilltious program ever 
on the Spectrum could be in 
jeopardy Judging from a sneak 
preview ol Rainblrd's Sfarglider. 

Due out al the end of 
November, Slarglider features 
impressive use ol animated 3D 
vector graphics. It's an arcade 
style flight simulation that like 
Elite can be played as a shool-
em-up or as a strategy game 
with alien blasting as a sideline 

To give you some idea of the 
complexity you could be 
getting Into the game comes 
complete wilh a 64 page novel 
packed with playing hints as 
well as the basic Instructions. 

The mission you have been 
given Is to do battle agamsl the 
invading Egrons and knock out 
Iheir flagship — Slarglider One 
but as you would expect the 
route to success Is paved with 
deadly alien cralt and 
numerous sub plots. One 
parllcularly tricky task is 
gaining access lo a computer 
by manoueuverlng your ship 
down inside a missile slla 

But it's Ihe graphics that 
seem sel lo startle Spectrum 
gomes players. The landscape 
and air space are packed wilh 
a huge variety of peculiar 
nastier on the surlace there are 
Stampers. huge two legged 
machines thai tread heavily 
around fhe scenery and 
Walkers, equally huge and 
deadly but a little more 
balletic Once unleashed, the 
Egron Starglider flaps Its wings 
very realistically as It homes in 
on you. 

The game will be packaged 
wilh bolh 48K and 128K versions 
on one cassette. The 128K 
version has extras such as 

music digitised speech and 
additional missions, Sfarglider 
will cos) £14 95. Expect a full 
review In the next issue 

New BASIC 
Compiler 
HiSoft have released a "fast 
(looting point compiler" 
compafible wilh all Spectrum^ 
The company say It's laster than 
anything currently available 
and that "Programs up to 30K In 
length may be compiled 
without needing to use cassette 
tape ol microdrives." 

Hi Sofl Basic uses single letter 

commands to compile and 
can process almost all of Ihe 
Speclrum's Basic except direct 
commands like LOAD and SAVE. 
Swapping between compiled 
code and normal BASIC Is said 
lo be "very straightforward". 

If you follow the manual 
correctly and are careful wilh 
your coding before compiling 
HI Soft say, 'speed increases ol 
up fo 80 limes lhal ol Ihe build 
In BASIC may be achieved." 

HlSott Basic costs £15.95 and 
we'll be putting It to the test In 
next months Issue. 
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Let the buyer beware 
Alter years ot watching Christopher Lee's QI.Y. blood transfusions 
as Count Dracula in countless Hammer movies, the British Board 
of Film Censors has now sat down to pass Judgement on the 
computer game. 

CRL's text and graphics adventure, Dracula, was submitted 
to the board aller fears were raised that it might be unsuitable 
tor children. The result of the Censors deliberations was to slap 
a 15 certificate on It. 

Now the precedent has been set we can expect that most 
il not all games will have to be vetted in this way. 

As a guide to the suitability of games for younger age 
groups it may be no bad thing, and of course trom a software 
houses point of view a Utile notoriety never did sales any harm. 
So we can look forward perhaps to the first game to receive 
a Parenlal Guidance certificate, (although ironically children 
have been guiding their parents through games for years.) 

CRL have not let all this controversy stem the flow of new titles 
and lorthcomlng releases Include Murder of Miami, by Bored 
of The Rings author Fergus McNeil and Jason Somervilla The 
adventure Is set far from the dlngly dells of Middle Earth and 
is a who dunnit mystery set on a boat olf the Miami coast in 
1930. Based on the novel of the same name by Dennis Whealley. 
It costs £7.95. 

Also set for December release Is Samurai and as you would 
expect from the title It's a Ninja combat game with the twist 
that your adversaries are deadly Buddhist monks who prefer 
karate chops and double edged swords to prayers and 
incense. Will a Religious Guidance certificate be in order for 
this one? 

The Disciple 
Miles Gordon are a new name on the hardware scene and 
their first product on the market is the Disciple, a mutti purpose 
Interlace which acts as controller for disc, printer, dual joystick 
port and networks. 

The Disciple bears an uncanny resemblance with the 
Interface One and it uses the same raised connector to tit 
beneath the Spectrum which leaves all the computers inputs 
and outputs open for access. 

On the Disk Interface, Miles Gordon claim times on a 48K 
double density tile of 3.5 seconds and a 7K screen load ol less 
than hall a second. The Disciple makes use ot the Shadow ROM 
to avoid dipping Into the Spectrum's memory and has the 
facility to save shapshol files. There Is a Snapshot Button that 
allows you when working In double density to take as many 
as 16 snapshots. 

The printer Interlace drives a Centronics parallel printer and 
software is included so that the operating system can be 
customised to take into account what sort ot drives, printer and 
discs you are working with. Two joystick ports are included (Atari 
standard) and two Network connectors allow up to 64 Speclrums 
to be In an Interface 1 type network. 

It not only looks like Interlace I, its also compatible with It 
so thai any peripherals used formerly with the Interlace I will 
work with the Disciple. A full review of the Disciple will be in 
next months ZX. The Disciple retails as £73.70+ VAT and further 
details are available on 01-203 0191. 
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Graphic Geld 
Incentive Softwares Graphic Creator is now spawning 

commercial adventures. The first two releases on 
Incentives new Gold Medallion label wilt be Apache 

Gold (written by Peter Torrance author of Subsunk and 
Seabase Delta, who has turned hts attention to a gold 

prospecting quest In the Wild West) and Winter 
Wonderland set tn the Himalayas, where concealed from 

the outside world there Is a lost civilisation, which you 
must put back on the map. 

Gold Medallion Adventures will retail at £7.95 and 
Incentive will certainty have no shortage of submitted 

adventures tn the future If sales llgures are anything to 
go by. Ian Andrew, an Incentive Software director, 

Informs us that worldwide sales of GAC have just topped 
the £1 million mark. 

Static Buster 
Static electricity gets blamed for an awful lot of mailunctions 
these days and II you are worried that it could be effecting your 
computer set up then you might want to check out Static Buster 
Irom Integrity Solutions. Backing up their argument that static 
can be damaging the company produce some wonderful 
statistic.... Did you know that simply walking across a carpet 
generates a 35,000 volt charge ? and even picking up a 
polythene bag can unleash 20,000 volts! 

The Static Buster consists ot a "Static Potential Equaliser" which 
diverts static from the screen lo a grounding point, antl static 
cleaning fluid and wipes. You will nave lo be picking up a lot 
of polythene bags near your Spectrum to justify the price ol 
£49.95. and remember you may never get that balloon to stick 
lo your jumper ever again. Integrity Solutions can be contacted 
on 0706 345835. 



Spectrum Games Top Ten 
1 ( ) Infiltrator U.S. Gold Chart supplied by W.H. Smiths 
2 ( ) Shaolln't Road The Edge 
3 ( ) Computer Hits Beau Jolly Another month, another Numbor One, with Trivial Pursuit 
4 (4) Paper Boy Elite being knocked ofl Its pedestal by Infiltrator (to be reviewed 

5 ( ) Galivan Imagine next month). 
6 ( ) Falrllghl II The Edge There are no less than three compilations In the top ten 
7 (2) Trivial Pursuit Domark and with more on the way from practically every software 
8 ( ) Highlander Ocean house that's got a back catalogue, we face the prospect of 

9 ( ) They Sold a Million 3 Hit Squad a Christmas chart dominated by old games In new 
10 ( J Crash Smashes II Gremlin packaging. 

Music 
Machine 

No sooner have Ram 
Eloctronlcs roleasod the 
Music Machine than an 

Indopendent users group 
has been set up. Called The 
Ram Pack the group plans 

to run on a subscription 
basis (£12) a year and 

publish a monthly 
magazine. Organlsor At 

Straker Informs us that the 
club will act as a focus for 

Music machine users to 
solve problems, swop hints 

and tips etc. It Is also hoped 
that some hardware 

upgrados will be available 
at minimal cost. 

For further details send 
an A4 size SAE to Tho Ram 

Pack, 19, Sandringham 
Road, Wlllesden, London 

NW2 SEP. 

Xeno: A futuristic high speed 
version of shove half-penny 
soon to be released by AnF 
(£8.95) 

A screenshot from AMS's new 
MAX utility providing a WIMP 
environment for file 
management. It costs £14.95 
and there will be a full 
review next month. AMS 0925 
413501. 

Legions of Death: Lothloriens 
latest wargame Is set among 
the slave-galleys in Roman 
times II will cost would-be 
ancient mariners £9.95. 

Gilsoft strike back 
Giisott (The Quill) and Incentive (GAC) are now locked in 
competition tor the adventure creator market and that's good 
news for the consumer as standards will continue to rise. 

The latest Irom Giisott is The Professlnal Adventure Writer with 
a new text parser, facilities to create psedo intelligent 
characters and text compression. 

The PAW (as il will inevitably become known) will be In two 
versions lor the 48/128K Sepctrum. An integrated package 
aimed largely at the 128 has the graphics and text editor on 
one menu and will allow an adventure using 110K ol memory 
to be created on the 128. 

The second version is aimed more al the 48K Speccy and 
the graphics and text editors are seperate programs to allow 
maximum use o( memory lor actual adventure writing. The new 
shade routine is reputed to be able to fill the entire screen in 
0.7 seconds. The versions will cost £22.95 each. 

Also available from Gilsolt is The Press, a text compressor lor 
use with the Quill which will retail at £6.95. 

To make way lor the PAW Giisott has reduced Its prices lor 
the Quill and Illustrator which now sell lor £8.95 each. 
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Tarzan: A glimpse of the Ape-
Man's Jungle kingdom. CRL's 
Tarzan due for imminent 
release Is priced £8.95. 

Kempston have responded 
quickly to the 128+2's new 
joystick configuration by 
bringing out a Kempston 
compatible interlace (£6.95). 
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The answer to the 
Spectrum-users prayer 

thedlSCDPLE 

AVAILABLE NOW! 
the all purpose interface to take 
your Spectrum to the limit 

DISK INTERFACE 
it Allows up to 1.6 Mb of storage on 2 drives 
* Loads a full 48K program in 3.5 seconds 
* Simple Basic Syntax 
* Compatible with any standard drive - single or double 

density, single/double sided, 40/80 track, 3", 3 W , 5Va". 

SNAPSHOT BUTTON 
* Saves any program instantly - at any point you wish and 

as often as you like. 

PRINTER INTERFACE 
* Compatible with the whole range of Centronics Parallel 

printers. 
* Uses normal Sinclair commands -

LLIST, L PRINT. COPY 
it Permits user defined and screen graphics. 

DUAL JOYSTICK PORTS 
it Sinclair and Kempston compatible. 

NETWORKING 
it Operating system allows Disciple to act as file server; 

shared access to printer and disc drive for up to 64 
Spectrums 

it Interface 1 Compatible 

Use the disciple with any Spectrum - even the new Plus Two model. 

thedlSCOPLE 
the ultimate disk, printer, joystick and network controller for the Spectrum £73.70 (+VAT) 

Designed by Miles Gordon Technology for Rockfort Products (a trading division of Vignesh Ltd) 

:or more information call us 
on 01-203 0191 or visit our 
London showroom for a 

demonstration 

To: Rocklort Products, 81 Church Road, London NW4 4DP 
Please send me POST FREE (Quantity) DISCIPLE Interfaces 
0> C84.75 each, including VAT & P&P. 
I enclose CHEQUBPOSTAL ORDER for£ 
OR debit by ACCESS • or VISA • (tick as appropriate^ 
CARD NO ( [ j J [ ] j j i [ i I j 

EXPIRY DATE 
SIGNATURE 
NAME (Block Capitalsf 
AnnpFSjt 

Postcode 
Overseas orders and trade enquiries welcome. Telex 946240. Ref. 190-12450 
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Created uclng Pluto designer software 

Every year the 
Computer Graphics 
Show demonstrates the 
latest and best in 
graphics. This year ZX 
snuck in with its 
Speccy hidden up its 
jumper to see how it 
compares. 

V s I'm used to dealing mainly 
with humble home computers, 
I'd never been to the annual 
Computer Graphics Show before, 
dealing as it does with 
expensive, state-of-the-art 
computer hardware. 

So, when I got there, the most 
surprising thing about the show 
was to see how reassuringly 
familiar all that "leading edge" 
graphics technology was. The 
machines on show might be 
faster than the Spectrum, and 
you can bet that none of them 
have to worry about attribute 
clashes, but a lightpen is still just 

a lightpen whether It's attached 
to a Spectrum or a £10,000 
Graphics Rendering System. 

The one piece of equipment 
that was most in evidence was 
the touchpad or graphics tablet. 
You've probably seen these 
before — they look a bit like one 
of those old £tch-a-Sketch 
drawing tablets, except that In 
this case it's hooked up to the 
computer and whatever you 
draw on the surlace of the pad 
instantly appears on the screen 
of your TV or monitor. Just about 
every computer had a touchpad 
attached, in conjunction with a 
pen or a mouse in order to 
demonstrate their graphics 
capability. 

Now, both touchpads and 
mouse packages are available 
tor the Spectrum (from Saga and 
Advanced Memory Systems), and 
while these are obviously limited 
by the Spectrum's graphics 
handling ability, 11 you've used 
one on a Spectrum you can use 
one on an IBM or any of the 
other mega-expenslve machines 
on show without being 
Created utlng Quantel Paintbox 

intimidated by the facilities they 
offer. 

Many of the software 
packages also looked quite 
familiar. There were a number of 
powerful graphics utilities on 
show which not only sounded 
like something you might find on 
the Spectrum, but looked like It. 
too. Art System, Artstar, Pixel 
Engine and others might cost 
thousands of pounds, but they 
all use the same sort of screen 
layout/menu system as Firebird's 
Art Studio (or rather Art Studio 
uses the same layout as they 
do), so you'd feel right at home 
with them. 

11,182,080 colours 
Most of the customers who can 
afford this sort of technology are 
large businesses, so Inevitably 
there were a lot of not terribly 
exciting graphs and bar charts 
on show. Personally I couldn't see 
the point of spending thousands 
of pounds on graphics 
equipment when all you do with 
It is plot a chart for UK sales of 
Guava — that's the sort of thing 
that you could do just as well 
with the Spectrum and a lot 
more cheaply. 

One company announced 
their new SG-R system which is 
capable of high-res graphics 
featuring up to 11,182,080 
different colours on screen all at 
once (compared to the 
Spectrum's eight!), and all they 
had on show was a picture of a 
food blender. Some people 
have got no Imagination . . . 

. . . mind you. some people 
have got quite a lot. 
Increasingly these days the 
main users of computer graphics 
equipment are television and 
film companies, and if's the 
artists and designers who work in 
these areas who are doing 
really Interesting things with 



computer graphics. Richard 
Branson's Virgin empire already 
Includes a games software 
house, and now they've started 
Vlrgin'Computer Graphics who 
are currently doing some work 
for Thames TV. 

At the moment, most of the 
computer generated material 
that we see on our screen is 
restricted to title sequences at 
the start of programmes or short 
trailers for new programmes 
because of the cost of the 
equipment (some machines can 
cost up to £300 an hour to hire, 
and have got queues of people 
waiting to use them through to 
the end of next year). But it's 
perfectly possible to produce 
longer features (such as Disney's 
Tron) using this technology as 
long as you can afford it, and 
on the second evening of the 
show the Computer Animation 
Film Festival was held, 
demonstrating what computer 
graphics are capable of (and 
there's a report on the Festival 
further on). 

Paintbox 
But the star of the show, the 
stand which consistently drew 
the largest crowds, was the 
Quantel Paintbox. Quantel Is a 
company which was set up 
specifically to develop computer 
graphics for use on television, 
and the Paintbox is their biggest 
success. There are 55 Paintboxes 

in use; fourteen of them are 
owned by the BBC and most of 
the others by film companies, 
producers of music videos and 
so on, and Quantel recently won 
two EMMY awards for technology 
from American television. 

Using a simple touchpad and 
pen as your drawing device, 
Paintbox allows you to create 
and animate on screen virtually 
any sort of image that could be 
created using conventional 
artist's materials, whether it's 
chalk, oil paint, pen, pencil or 
whatever. The quality of the 
picture that you can achieve is 
so high that you can connect 
Paintbox to a video camera, 
freeze the video picture on the 
computer screen without any 
loss of quality (known as frame 
grab") and then just redraw 
whatever parts of the picture you 
feel like changing before re-
recording the new image. 
Paintbox automatically adopts 
the same colours as those in the 
picture, so alterations are 
undetectable allowing you to 
virtually redraw reality! 

Alt this hi-tech might seem a 
long way from your Spectrum or 
QL. but as someone said just 
recently, "the gap between 
today's minicomputer and 
tomorrow's toy is about five 
years". And as I've said, the 
hardware and software that was 
on show isn't ultimately that 
different from what we're used to 
on the Spectrum, or from the sort 

of machines that are just 
beginning to make their way 
Into the upper end of the home 
computer market. So who knows, 
if Amstrad don't let us down it 
might be just a few years before 
we're all plugged into video 
machines ana making our own 
music videos. 



Graphics'86 Animation '3 6 

T h i n g s change very quickly in 
the computer animation industry. 
Last year's technical advances 
are this year's old hat. At the 
Computer Animation Film 
Festival, an offshoot of the 
Graphics "86 Exhibition, where 
the industry gathers to hand out 
its Oscars' I overheard a 
damning criticism of one of the 
nominations which was 
described as being "Very "85". 

Animated computer graphics 
are now commonplace, having 
infiltrated every area of film, 
videos and TV. It's hard to think 
that there was a time when the 
opening titles of news 
programmes didn't have to 
somersault and turn inside out 
before becoming legible. In the 
general graphics section several 
familiar sequences were up for 
an award, notably the opening 
of Tomorrow's World (featuring 
Charley Chaplin and a human 
head that is being constantly 
transformed), and Channel 4's 
promotional interludes (remem-
ber the radar dish last New 
Year?), The winner was a 
promotional film for an 
advertising agency which those 
outside the industry are unlikely 
ever to see. It seems an oversight 
that there isn't the occasional 
documentary on TV about 
computer animated graphics in 
their own right rather than just 
seeing them as purveyors of 
products in commercials or title 
sequences 

Created using Quantol Paintbox 

In the commercial category 
the award was carried off by the 
frenetic "Smartles 10 Per Cent 
More' advert against close 
competition from the Midland 
Bank (the one which combines 
live action with a digitised 
'Griffin'). 

State of the art 
It was the *State of the Art' 
section that was perhaps the 
most interesting from the point of 
view of what will be filtering 
through to us as TV viewers in 
the near future. Gone are the 
Created using Ptuto designer software 

days when zooming over wire-
frame city scapes can Impress. 
Now the concerns of those 
experimenting at the edge of 
what Is technically possible 
centre on "flexible surfaces" and 
"modulated wave formation". To 
you and me It means the 
realistic representation of 
transforming solids and making 
the surface of the sea look 
believable. Another challenge Is 
successfully representing the 
effects of light especially when 
refracted through glass — a 
technique known in the trade as 
ray tracing. The winner of this 
section reflected these concerns 
by first creating a totally 
believable shoreline landscape 
which was the setting for a solid 
pyramid of connected glass 
balls which pirouetted and 
inverted for our delectation to 
show that refraction of light was 
consistently authentic from all 
angles and while in motion. To 
show that even at the frontiers of 
computer animation there is still 
a place for humour, afler various 
other effects had been 
displayed we returned to the 
original landscape where all the 
water in the ocean suddenly 
disappeared down a huge plug 
hole. 

In a field where exciting new 
developments are the norm it 
won't be too long before old hat 
will be a solid glass trilby 
rotating through 360 degrees 
with perfect refraction of light. 
After all it's getting close to the 
time when even the best of this 
years' entrants will be frowned 
upon as being "Very '86". 
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Spectre Comms Pack 
Spectre 
Communications 
£49.95 
(or £99.95 with QCOM 
modem) 

T h e Spectre communications 
pack isn't a modem as such, but 
when used In conjunction with 
one (and with the Tandata 
QCOM modem In particular) it 
offers a wide range of comms 
facilities. 

The comms pack has been 
designed with the QCOM 
modem In mind, and is 
constructed in the same square, 
black, modular style as the 
Tandata range of comms 
equipment, but it can be used 
with most modems (including 
1200/75 or 300/300 full duplex, 
and 1200/1200 in both full and 
half duplex — but it's probably 
wise to contact Spectre 
Communications if you're 
thinking of using the comms 
pack with anything other than a 
QCOM). 

Setting up is simple; the pack 
is connected to the Spectrum 
via a ribbon cable (with an 
additional connector to allow 

Sp«ctre Comms Pack with QCom modem. 

use of printers etc), and the 
QCOM fits snugly on top of the 
pack. Your 'phone is plugged 
into the modem, and the 
modem into your 'phone socket. 
On the front of the corns pack, 
facing you. are two buttons — for 
'mode' and 'line', selecting 
Viewdata or user to user mode 
(If you're using a different type of 
modem) and to seize the signal 
from the 'phone line. It's a minor 
irritation that neither of these are 
labelled, neither is there any 
indication of which position of 
the buttons selects which mode. 
This Information is given in the 
instruction manual, but It's 
inconvenient, when first starting 
to use the equipment, to have to 
keep referring back to the 
manual. 

Menus 
Inside the comms pack is a 16K 
EPROM containing all the 
software you'll need to access 
Prestel/Micronet and other 
Viewdata services, as well as 
bulletin boards and a number of 
utilities tor Uploading or 
Downloading frames, printing 
frames and so on. The QCOM 
modem can only access 
services which operate at 
1200/75 baud (which includes 
Prestel/Micronet and many of the 
most popular boards and 
Viewdata systems), though of 

course other modems offer 
different baud rates. 

Once power is turned on 
you'll be presented with the 
main menu displaying the 
various options available, and 
choosing an option from there 
will lead you to the relevant sub-
menu. Most of these options are 
fairly standard, but it's very 
convenient to have them all 
gathered together on an EPROM 
and to have instant access to 
them, rather than to keep 
loading several Items of software 
as is often necessary. And the 
menu system makes it simple to 
choose an option as It allows 
the software to do all the work 
for you. 

Logging on 
Logging on to Prestel/Mlcronet 
was relatively painless. The first 
attempt failed because I hadn't 
gotten the 'line' and 'mode' 
buttons sorted out but on the 
second attempt I was In straight 
away. Just for comparison I 
might add that it took me ages 
to figure out how to get the VTX 
5000 modem (recommended by 
Micronet) working when I first got 
one of those, so two attempts on 
the Spectrum/QCOM set up Is 
good going. 

(Incidentally, the Spectre pack 
is the only unit so far approved 
by Micronet for use with 128 
models of the Spectrum). 

Getting onto a couple of 
bulletin boards proved a bit 
trickier, but after a little 
perseverance the manual 
grudgingly let me have the 
explanation I was looking for. As 
a matter of fact, the Spectre 
manual is better than most 
hardware manuals, and covers 
most of the available options in 
reasonable detail, but it still 
seems to assume a little more 
than it ought to. 

On the whole though, t found 
the two units fairly simple to use. 
The system of menus takes a lot 
of Ihe fuss out of using them and 
they gave me fewer headaches 
than most items of comms 
equipment do. If you want a 
modem solely for accessing 
Prestel/Mlcronet then you could 
opt tor the cheaper VTX 5000, 
but then you really are limited to 
just that service. Buying a 
combination like the 
Spectre/QCOM set up also 
allows you to access a great 
range of interesting (and often 
free) bulletin boards as well. 
Even them the combined price 
of £99.95 probably isn't the 
lowest you could find, but the 
convenience of having the 
comms pack eliminates so 
much of the fuss that seems to 
come along as standard with 
modems it's probably worth It — 
especially if you're new to 
comms. 

Further information from 
Spectre on 09315-362, or 
Micronet 800 on 01-278-3143. 



Carol Brooksbank 
courts domestic chaos 
to try out the Red 
Boxes home 
automation kit. 

Red Boxes Starter Pack 
Red Boxes 
£129 

W h a t is your Spectrum doing 
while you are asleep, or out of 
the house? Not a lot, I suspect, 
unless you are an electronics 
wizard. But it could be the key lo 
a syslem which protects your 
home against Intruders, opens 
the garage door, turns a light on 
when you walk into a room, or 
anything you can think of, so 
long as you can plug the 
appliance you wish to control 
into the ring mains. 

The Red Boxes starter pack 
contains three modules, Red 
Leader, Red One and Red Two. 
Despite the awful names, it is a 
very ingenious system. Red 
leader is the microcomputer 
which controls the syslem. and it 
uses the Spectrum as its monitor 
as a programming terminal. 
After programming, It is 
disconnected from the 
Spectrum, leaving the computer 
free for normal use, and runs the 
system independently. The 
program is retained until power 
to the controller is switched off. 
Red One is a slave switching 
device, incorporating a 13 amp 
socket, plugged into Ihe ring 
mains with the appliance to be 
controlled connected to it. Red 
Two is a slave infra-red sensor, 
also plugged into the mains, 
which detects movement in its 
vicinity by responding to the 
change in heat levels. The link 
between the controller and the 
slaves Is Ihe mains ring, whose 
cables carry the messages 
between them. This makes the 
system very flexible and easy to 
install. The only electrical 
expertise needed is the ability lo 
put a plug in a socket and 
switch on. 

Red Leader 
To program Red Leader, you 
connect it to the Spectrum via 
the cassette sockets. LOAD " " is 
entered, and switching on Red 
Leader causes It to download its 
control program to the 

Spectrum. The handbook could 
be more helpful here. II matters 
which way Ihe jackplugs are 
connected to the Ear/Mic socets, 
but the handbook does not say 
so, or tell you which is which. 
Get it wrong and the program 
crashes. 

Each slave device has a 
unique code number, known 
only to the owner, which must be 
entered into the control 
program. Only a burglar or an 
expert hacker could tell you 
whether this, coupled with the 
random coding of messages 
between devices, makes the 
system 'amper proof. I am 
neither, so I will take the 
manufacturer's word for it. 
especially as the rest of the 
system performs as Ihey say it 
should. 

The built-in clock is easily set, 
and devices can be 
programmed to go on and off at 
specific times, or can be linked 
together, so that a light or an 
alarm connected to Red One 
could go on when Red Two 
detects movement. They can stay 
on for a specified period, until a 
particular time, or until switched 
off manually. Operations can be 
performed once or repeated 
daily. 

The Spectrum screen shows 
the current "ON" or "OFF" status 
of all devices, and the times and 
links programmed. The program 
can be saved to tape but, 
again, the handbook is less than 
helpful. When you enter the KEEP 
(save) command, the screen 

goes blank except for a cursor 
at the top, there is no response 
to the keyboard and the 
Spectrum emits strange buzzings. 
Since the handbook neglects to 
say that this is normal — the 
program is being downloaded 
to the Spectrum — you assume a 
crash and unplug everything. 
After a third try you decide to let 
it go on and see what happens, 
and eventually the buzzing stops, 
and the screen prompts for the 
SAVE operation appear. 

Red Basic 
For more complex control, 
incorporating random switching, 
changing links between devices 
etc., Red Leader has its on built-
in BASIC There are no Spectrum 
keywords used; commands must 
be spelt out in full, in addition to 
the common BASIC commands, 
there are special ones like TELL, 
used to change the ON/OFF 
status of a device, or INSTALL, to 
link a new device to the system. 
The date can be programmed, 
and incorporated into 
instructions. The status of devices 
can be read and returned as a 
string. It took me some time to 
discover that the bug in my 
program was caused by the ON 
string being "ON". Perversely, On 
when used with the TELL 
command has no space. 
Despite such small irritations Ihe 
BASIC is very powerful, and only 
your own programming ability 
limits the complexity of the 
systems you can devise. 
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There is no doubt that eflicient 
and sophisticated automation 
and security systems can be 
developed with the Red Boxes, 
but I have some reservations. 
One is cost. There is really very 
little that you can do with the 
unexpanded starter system. 
Mounted 2m above floor level. 
Red Two can detect human 
movement up to about 4m away 
In a direct line, decreasing as 
the angle sharpens. Most rooms 
would require at least two, 
covering the door and window 
areas, tor real security. At £34.95 
each. I will leave you to work 
out the cost of total cover for 
your home. Each Red Two needs 
Its own power point, which 
would make it Impractical In 
most houses I have been In. Red 
One could be used for an 
alarm, but if you also want to 
turn lights on and off to give an 
impression of an occupied 
house, you will need more of 
those at fhe same price. It may 
be possible to make a less 
pricey system, using window and 
door switches and pressure mats 
fhe manufacturers are 
developing, and less Red Twos, 
but no details or prices are 
available yet. 

The red boxes are smart but. 
dotted around your home — 
some of them 6ff up the walls — 
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with their bright red cables 
trailing to the nearest power 
point, will hardly blend 
inconspicuously into your decor. 
The system will probably appeal 
most to someone venturing Into 
home automation, who can 
expand It gradually, or to 
someone Interested In 
networking computers, because 
an RS232 device is also 

planned. No details are given, 
but it suggests possibilities for 
networking with no linking 
cables other than the ring 
mains. 

This is an interesting system, 
and great fun to use. but the 
£129 for the starter pack has to 
be seen as the first of many 
payments if a practical system is 
to be put together. 

ARE YOU A BUDDING 
PROGRAMMER? 

X is always looking for top 
quality games and utilities for 
publication. If you have a top 
notch game or a useful utility for 
the Spectrum or QL why not 
send it to us for appraisal on 
cassette or microdrive complete 
with a listing if possible. 

There is also our new feature 
Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a fine or phone Bryan or 
Cliff on 01-437 0626 to talk it over. 

j j p 
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AT LAST YOU CAN REALLY E w 
RAF PILOT. 

I JUST C0ULDN7 BELIEVE HOW MUCH THERE WAS IN IT" zm»* 
'ACE IS ONE OF THE BEST SIMULATORS I HAVE EVER PLAYED" ca 

"THERE ARE FLIGHT SIMULATORS AND THERE ARE FLIGHT/ 
SIMULATORS-AND THEN THERE'S ACE" M 

COMPUTER AND VIDEO GAMES >4®© CASCADE GAMES UD, 
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WIN THE COLOUR 
OF MAGIC! 
Escape from the 
mundane everyday 
world into the strange 
realm that is known as 
Discworld via our 
Colour of Magic 
competition. 

ew software house Piranha 
have snapped up the rights to 
Terry Pratchett's spoof fantasy 
novel, The Colour of Magic, and 
transformed it into an adventure. 

There are thirty copies of the 
adventure waiting to be won in 
this simple to enter competition. 

Discworld, a kingdom set on a 
turtle's back is populated by a 
very weird bunch indeed. There's 
Twoflower. Discworld's first tourist 
laden down with holiday money, 
Rincewind, a second rate wizard 
entrusted with protecting the 
naive tourist in his travels and of 
course there's Death, suffering 
from overwork but always up to 
mischief. Then there is the 
question of where the many 
legged luggage fits in to all this. 
The easy way to lind out Ihe 
answer to this mystery is to win 
the game itself. 

Identity Parade 
All you have to do to enter is 
look at the illustration opposite 
and identify the four characters 
aboard the flying luggage. They 
are Rincewind, Death, Twoflower 
and The Picture Imp. They are 
marked 1 to 4 In the black and 
white outline picture on this 
page. Simply put the numbers 
against Ihe names on the entry 
coupon. Please remember to 
put the numbers and the names 
on the outside of your envelope. 

The competition is open to all 
ZX readers except employees of 
Argus Specialist Publications. 
Piranha Software and Chase 
Web. Closing date for entries is 
January 7th 1987. 

COLOUR OF MAGIC COMPETITION 

Fill in the correct numbers: 

Death Is number 

Rincewind is number 

The Picture Imp is number 

Twoflower is number 

Name 

Address 

Send your entry to Colour of Magic Competition, ZX Computing 
Monthly, No 1 Golden Square, London. W1R 3A& 
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Toni Baker shows how 
the 128*s extra memory 
can be used for super 
smooth animation. 

^ D ^ s I sit here at my TV screen I 
am looking at an amazing effect 
which I would not have thought 
possible only a few months aga 
A multi-faceted spiked shape is 
rotating before my eyes, taking 
about five seconds for each 
revolution. The shape — which 
can only be adequately 
described as a first-stellated 
dodecahedron — is drawn as a 
framework, so thaf I can see the 
back of the shape as well as the 
front. It's rather Incredible — but 
beautiful. 

But, what (s most astonishing 
of all is that the effect is being 
produced by none other than 
the ZX Spectruml The secret lies 
in the vast untapped resources 
ot memory on the Spectrum 128, 
making it possible to store whole 
screens, and recall them In 
sequence. Full screen high 
resolution animation is at last 
possible 

Even more astonishing is the 
knowledge that the BASIC 
program which drew the 
individual frames was knocked 
up In only a tew hours. The 
skeletal appearance of the 
rotating figure is a consequence 
of the simplicity of fhe BASIC 
program. Had I spent a few days 
playing with an art studio 
program I could have achieved 
full colour shading with light 
glinting off each facet as it 
passes the screen — but that 
kind of modification I shall leave 
to you. There are many methods 
of drawing screen pictures, but 
the animation effect was 
produced by a little piece of 
machine code of my own. 

Memory map 
To understand how the program 
works it is necessary to know all 
about the organisation of the 
memory on tne Spectrum 128. 
This is very simple, so I shall now 
explain it. Memory on the 128 Is 
arranged in PAGES. There are 
eight such pages, numbered 
from zero to seven, and each 
page of memory contains 16K. 
Hence we have 16 * 8 = 128K of 
memory altogether. In addition 
there are two ROMs, but these 
aren't important as far as this 
program Is concerned. 

Addresses In paged memory 
begin at C000 and end at FFFF. 
Thus for each page of RAM the 
addresses overlap. Address CDEF 
on page zero is not fhe same 
thing as address CDEF on page 
one They are different locations. 

despite having the same 
address. How then is it possible 
to access all of this memory if it's 
all superimposed on top of itself 
with the same address referring 
to any one of eight pages? 

The answer Is a technique 
called PAGING. Only one 16K 
page may be "paged in" at a 
time. "Paged in" means that a 
page may be accessed — it 
may be PEEKed or POKEd or 
used In the normal way. II a 
page is NOT paged In then It 
may not be accessed at all 
(with just two exceptions -
which we'll come to later). 

Because the addresses 
overlap, only one page may be 
paged in at a time. At all times, 
one of the pages will be paged 
in. When you use the computer 
normally, either in BASIC or 
machine code then page zero 
will be paged in. and it Is 
important for any machine code 
program to restore page zero 
before returning to BASIC 

As traditional machine-
codeists will know, memory on 
the Spectrum appears to start at 
4000h and go continuously all 
the way up to FFFF, and then 
stop. Below 4000h is the ROM. or 
at least one of the ROMsl But 
appears is the operative word. 
Memory is organised in eight 
16K pages as I've explained, 
and the appearance of a 
continuous stretch of RAM from 
4000h to FFFF Is a 48K Illusion, 
and it's all brought about by 
hardware, not software. 

Pages 
The first chunk of memory runs 
from 4000h to 7FFF. This chunk is 
In fact RAM page five! The 
second chunk runs from 8000h to 
BFFF — this is RAM page two! The 
last chunk, which runs from C000 
to FFFF is RAM page zero. In 
practice this means that if you 
page In RAM page five then 
addresses C000 to FFFF will 
access precisely the same 
memory locations as addresses 
4000 to 7FFF. POKEing an address 
in the range C000 to FFFF will 
actually POKE the corresponding 
address in the range 4000 to 
7FFF. In a similar fashion, if page 

two is paged in then PEEKIng an 
address In the range C000 to 
FFFF will PEEK the corresponding 
address in the range 8000 to 
BFFF. Thus the appearance of 
continuity is maintained. For the 
machine code programmer it 
means that pages two and five 
are special. They appear to be 
fixed in memory, and have fixed 
addresses less than C000. Pages 
two and five are, In fact, always 
paged in, and this is an 
advantage. 

Page five Is special In another 
way too — a more familiar way 
It stores the screen. POKEing an 
address in the range 4000 to 
57FF (or an address in the range 
C000 to D7FF when page five Is 
paged in) will directly POKE the 
screen. This you know, but the 
Spectrum 128 has not one but 
TWO memory mapped screens, 
bet us for a while explore this 
concept. 

Screens 
There are two screens, but only 
one of them may be visible on 
your TV at any one time. 
Normally this is screen zero. 
Screen zero is said to be ACTIVE 
whenever its contents appear on 
Ihe TV, and similarly screen one 
is said to be ACTIVE whenever ITS 
contents appear on the TV. 
Screen one is stored in page 
seven, and this Is a hardware 
manifestation, not a software 
one, so you cannot change the 
location of screen one. In this 
way page seven is special too. 
Locations C000 to D7FF store the 
screen bytes, while locations 
D800 to DAFF store the attributes, 
but remember these addresses 
refer to RAM page seven, not to 
RAM page zero, so It is not 
sufficient to POKE the addresses. 
Page seven must be paged in 
first. 

As far as the screens are 
concerned, it doesn't make any 
difference which page is paged 
In. Screen zero or screen one 
may be active regardless of 
whichever page of RAM is 
paged in. Only one screen may 
be active at a lime (fairly 
obviously), and it is impossible to 
deactivate both screens at once 
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10 CLEAR 2662) 

20 L0AD " t a i n t * " CODE 

JO DIK X(12) 

40 SIM Y(12) 

50 LET X(1) - 12S 

60 LOT Y(1) - 168 

70 LOT X(7) - 126 

80 LOT Y(7) - 8 

90 >CR I - 0 TO 11 

100 CLS 

110 PRINT *0| "FRU f f i » t l 

120 FOB J - 2 TO 6 

130 LET A HOLE - P I • (72*J + 6*1 ) / 180 

140 LOT X(J) - 120 + 80 • COS ANCLE 

150 LOT Y(J) - 120 + 40 • SIM ANCLE 

160 LOT X(J<6) - 256 - X ( j ) 

170 LOT Y(J+6) - 176 - Y ( J ) 

180 NEXT J 

190 RESTORE 

200 r ® J - 1 TO 15 

210 HEAD A,B 

220 PLOT X(A),Y(A) 

250 DRAW X(B) -X(A) ,Y(B) -Y(A) 

240 LOT A - A + 6 

250 I P A > 12 THEN LOT A - A - 12 

260 LOT B • B t 6 

270 I P B > 12 THEM LOT B - B - 12 

280 PLOT X(A),Y(A) 

290 »AV X(B)-X(A) ,Y(B)-Y(A) 

JOO MKXT J 

310 IHPBT " » 

320 RAMDCKIZE USR 45073 

330 NEXT I 

340 HASDOKIZE USR 45117 

350 DATA 1 , 8 . 1 , 9 , 1 . 1 0 , 1 , 1 1 , 1 , 1 2 

360 I1ATA 2 , 4 , 4 , 6 , 6 , 3 , 3 , 5 . 5 , 2 

370 DATA 2 , 1 2 , 3 , 8 , 4 , 9 , 5 , 1 0 , 6 . 1 1 

380 STOP 

- so either one or the other will 
always be showing on the TV 

This means that it is possible 
to create tlicker free animation! 
tl you draw on screen one whilst 
screen zero Is active then only 
screen zero will appear on the 
screen. Once the drawing Is 
complete then you can activate 
screen one and the TV picture 
will change INSTANTLY!!! Now, 
with screen one active, you can 
draw on screen zero — only 
screen one (the previously 
completed drawing) will be 
showing on the TV. When this 
drawing is complete you can re-
activate screen zero Once 
again the TV image will change 
INSTANTLY with no Tlicker 
whatsoever. This, then, is the 
principle of my program. 

When we write Spectrum 128 
addresses down it is 
conventional to use a five digit 
hexadecimal number, rather 
than a four digit number. The first 
digit refers fo the RAM page 
number. In this way I could 
uniquely refer to address BEAD 
on page four as address 4BEAD. 
This would be distinct from, say, 
6BEAD. which refers to address 

BEAD on RAM page six. Whilst 
the machine code instruction set 
makes it impossible to refer to 
such locations directly (eg LD 
A,(4C000) Is impossible) It Is 
nonetheless a useful notation for 
we human beings. In this 
notation we could say that 
screen one occupies addresses 
7C000 to 7DAFF Inclusive 
(Including the attribute bytes). 

This notation has its 
disadvantages too. Because 
RAM page five is permanently 
mapped in at 4000 to 7FFF then 
we can describe the position of 
screen zero In one of two 
different ways - either as 4000 
to 5AFF, or as 5C000 to 5DAFF. 
Both of these descriptions refer to 
the same chunk of memory. 

For completeness, I should 
add that there are also two 16K 
ROMs, although, as has already 
been stated, the ROMs aren't 
really relevant to this program. 
The two ROMs each occupy 
addresses 0000 to 3FFF. so as 
with the RAM pages, only one 
ROM may be paged in at a 
time. Using the same convention 
as for the RAM pages we can 
uniquely specify a ROM address 
as a five digit hexadecimal 
number, so that 01234 refers to 
address 1234 in ROM zero, 
whereas 11234 refers to address 
1234 in ROM one Surprisingly, 
the ROM which appears to be 
paged in normally (which you 
can PEEK either from BASIC or 

machine code) is actually ROM 
page ONE. not zero This ROM is 
the same as the old 16K ROM 
which was present on 16K and 
48K Spectrums, with just a 
couple of changes 

Enough of ROMs — let's get 
back to RAM pages and 
screens. Exactly HOW do you. 
page them? The answer is the 
OUT instruction, and a new 
system variabfe called BANK„M. 
Its address is 5B5C (or 5DB5C to 
keep harping on about the 
same point over and over 
again). Figure one wilt explain 
exactly what each of Its bits Is 
for. In machine code it is 
possible to change RAM page, 
or to change which screen Is 
active, by the simple procedure 
of loading BC with 7FFD. loading 
the A register with a value 
constructed from Figure one, 
and then performing two steps 
— in this order: 
(I) Store the value from the A 
register in the system variable 
(BANK„M); 
(ii) then use the machine code 
instruction OUT (C),A. 
The order of the last two 
instructions Is Important. If you 
put these the wrong way round 
then the system will go wrong if 
an Interrupt occurs between the 
two Instructions — this way round 
It's quite safe. It is also possible 
to change ROM page by this 
method, but Interrupts must be 

CM: BOOO 
00 FRAKSJIO DS>B oo 
4P PACK_A L2> C, A Cl« required pa^e/acreen mi*.bar. 

JA5C5B LD A,{ HANX_K) AI- current [a»: ,/icr , tn nuaber. 

BFIPO AND XO 
•1 OH C 

01P07P LD TC,7>TD BC l - port no reqd to change pa^t*/*cr. 

J25C5B LD (FCA!K_H), A Store r,*w pa«e/acreen. 

KD79 OOT (C).A Actual ly ehuvt , pa^e/screen. 

C9 RET 

0HQ B011 

1100C0 ST0RE_KHAKE LD DK.COOO DEL» address of seen nuabered f r u a a , 

5A00B0 LD A,(MKS_K0) A i ' Inure nuaber to s t a r e . 

P5 HJSH AT 
CBJF 3RL A Divide by two. 

>002 J* MC.Sf.HT_2 

16D8 LD D,CE DCi> address of odd nuabered f r i u i . 

PB05 ST_TFL_2 CP 05 
2001 JK HZ,ST_n»_J 
JC UK A Note that pa«e ") gust be skipped. 

C 301 HO 9T_FR_5 CALL B0B1,PAG£_A S e l e c t KAR pa tee A/Screen zero. 

210040 LD ML,4000 ULt points t o acreen xero. 

010018 LD BC,0016 
KLB0 LDDT Store screen l a aetory . 

IT XCM A At- 00. 
CDOIK> CALL BOOI.PAGEJl Restore RAM page lero/Sereen l e r o . 

p i POP AP Ale iraa» ousber. 

JC IMC A At» nowt fraae nuaber. 

FX0C CP oc 
2001 JR NZ, 3 T J T _ 4 Juap unless a l l f raaes stored. 

AT X0R A In which case s t a r t attain. 

J200B0 3T_»I_4 LD ( m » _ N 0 ) , A Store new fraae nuaber. 

C9 RET Return. 

O 
z 
5 
5 < 
oc 
O 
O 
06 
a 
00 
CM 
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OfC B0JD 

>807 AVXHATK LD A,07 
CD0180 CALL B001,PAGE_A Select RAH 7/Screen m o . 

210050 LD KL.5900 KLi points to at t r ibutes f i t s . 
1100DO LD DE, DOOO SEi points to screen 1 at t r ibute* . 
01000) LD BC.0J00 
13 ID LDIR Copy at t r ibutes Into screen on*. 

76 AHIH.LOOP HALT Walt t i l l next fraae. 

2100TO LD KL.COOO HL i- address of even mutbered Cranes. 

JAQ0B0 LD A.(FRAHEJtO) A!• fraae nunber to display. 

r> BISK A> 

17 RLA 

17 RLA 

17 RLA 
•608 AND 0B 

tf LD C.A Cl> 00 (even fraaen) or 00 (odd 

n POP AT frajses). 

r> PUSH AT 

CB5F m A Ai- pa*e nun be r on which t h i s frase 
la stored. 

500? JR KC.AHIK,? 

?6D9 LD H,D8 HL i " address of odd numbered frames. 

Tiff) JU*IF_? CP 05 
2001 JR NZ,ANIH_J 

JC INC A Note that pa*e S Bust be skipped. 

>1 ANIH_J OR C Incorporate screes b i t . 

C5 R'SH BC 
CD01B0 CALL B001, PAGB_A Select HAH pa«* on which f r u e i s 

stored, and either screen 0 (even 
frases) or screen 1 (odd f rases) . 

11006a LD DE.6600 

010018 LD 1C, 1800 
ICDBO L U X Copy fraae into buffer . 

C1 POP BC 

79 LD A,C At* 00 (evens) or 00 (odds). 

07 R»CA 

ar OKA 
l»07 ICR 07 

11 CD C At* 07 (evens) or 0D (odds). 

CDOISO CALL BOO1,PAGE_A For svsn f r t m a ssleot screen 0 
and RAH im*e 7i fo r odd fraaes 
select screen 1 and RAH pa«e 5. 

disabled whilst the last two 
Instructions are carried out In 
this case. 

M/C 
The program makes use of all of 
these techniques. The machine 
code program is extraordinarily 
simple, provided you understand 
the screen and paging system 
that I have just described. I have 
achieved animation by storing 
twelve complete screen images 
throughout the vast spread of 
memory available The attribute 
bytes In this case are nol saved 
since they are the same for 
each frame, but you could 
adapt the program to store the 
attribute bytes as well with no 
difficulty. I have stored two 
complete frames on RAM pages 
zero, one. two. three, four and six. 
I have not used page five 
because page five contains 
screen zero and the BASIC 
program, along with the system 
variables, the machine stack 
(following the BASIC CLEAR 
instruction) and so on. I have not 
used page seven because page 
seven contains screen one and 

a whole host of new system 
variables and stuff. Even 
numbered frames are stored at 
address C000 on the refevant 
page, while odd numbered 
frames are stored at address 
D800 on the same page. 

Unfortunately it isn't possible 
to use the machine code LDIR 
instruction to transfer bytes from 
one page of memory to another 
If both pages have the same 
addresses. For instance — 
suppose there were a frame 
stored at address 4COOO, and I 
wished to transfer It to address 
7C000. The LDIR Instruction Is not 
possible. It Is possible to load 
one byte at a time, provided you 
change pages between the 
fetch and the store, and then 
back again afterwards, but this 
takes a phenomenally long time 
in machine code terms. To get 
round the problem I have made 
use of a temporary buffer at 
address 6800 (that is 5E800). The 
above example would be solved 
by paging in page four, using 
LDIR to transfer the frame from 
4C000 down to 6800, and then 
paging In page seven and 
using LDIR once more — this 
time to transfer from the buffer at 
6800 up to 7C000. 

The machine code Is In three 
parts. It Is stored at address B000, 
which corresponds to address 
2F000. Note that although page 
two Is in fact used to store 
screens, these screens occupy 
locations 2C000 to 2EFFF only. 
Locations above this are free for 
machine code and will not be 
overwritten by fhe various frames. 

Page A 
The first part of the code is 
called PAGE A (address B001). It 
pages In the required RAM 
page and activates the required 
screen, as specified by the A 
register, but without changing 
the current ROM. This is quite 
boringly simple. The second 
piece of code Is STORE_ FRAME 
(address B011) and ts called from 
BASIC to transfer the Image 
currently on the screen (screen 
zero that is — the normal screen 
used by BASIC) into Its specific 
place In memory. The last piece 
of code is called ANIMATE 

210060 LD HL.6800 HL» points to copy of f r u i to 
display. 

IIOCCO LD DE.COOO ® i - addreas of screen (Note that 
address C000 on RAH pa** 5 Is the 
sane as address 4000 normally). 

010018 LD BC, 
EDB0 LDIS Coj» the f r u e Into the screen 

not be in* displayed. 
r i POP AF A I " J raise nuaber. 
}c IDC A A i - next fraae nuaber. 
mac CP 0C 
2001 JR NZ,AJTCH_4 Juap unless a l l f rases displayed. 
At MR A In vhlch case s ta r t again. 
J2O0B0 AKIH_4 LD (FRAHE^NO),A Store nev fraae nuaber. 
CD541T CALL 1F54, E"tEAX_KKf la BREAK key pressed? 
J6B4 JR C,AK1H_LOOP Loop back to display next fraa* 

unless BREAK pressed. 
AT xat A 
CD01B0 CALL BOOI,PAGE_A Restore RAH page 0/S«r*en 0. 
croc RST 08/DTTB 0C Generate error report 

"D ®FJUC - COW repeats". 
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IM 
Figure 1. The meaning of the bits of the system variable B A N K _ M at address 5B5C. 
When output to port 7FFD wil l change pages as follows: 

- v 

Bits 2,1,0 = RAM page currently paged in 

Bit 3 = Screen number currently active 

Bit 4 = ROM number currently paged in 

Bit 5 = Must be reset always 

.Bit 7,6 = Not used 

different ang 
call the mac 
STORE_FRAM 

(address B03D) and It is this 
program which animates the 
twelve stored frames al a rate of 
twelve frames per second. This 
rate is completely flicker free 
and gives one second of 
continuous full screen free 
flowing movement. If the twelve 
frames are designed to repeat 
in a cycle, as in my example, 
then you have a cycle of 
continuous movement which 
goes on forever. Fortunately my 
program does allow you to 
break out by pressing BREAK. 

The BASIC which I have 
Included is an example of how 
to use the ANIMATE routine The 
outer FOR/NEXT loop. FOR I = 0 
to 11, will draw a quite pretty 
geometric figure from twelve 

es. Line 320 wilt 
hine code 
E routine which will 

slore each picture In memory 
once it Is drawn. Finally, line 340 
will coll the ANIMATE routine to 
set the picture moving. You can 
adapt, or even change the 
BASIC program altogether if you 
like. The most impressive thing 
you could do would be to 
create twelve full screen pictures 
using an art studio type 
program, and save these on 
tape once they are drawn. Then 
you can rewrite my BASIC 
program to simply load screen 
Images from tape and store 
them in memory one at a time 
as they are loaded. 

This program is quite 
interesting from a machine code 
point of view, and quite 
impressive from a visual point of 
view. It is my offering for the 
Winter Solstice - a present lo 
you all (or at least those of you 
who've got a Spectrum 128 — 
the Plus Two's out now and you 
never know — you might get one 
as a present this season). Happy 
Solstice everyone. 
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PROFESSIONAL 
1 r C I j c: i •i 

J 

Hewson's Steve Turner 
with advice on getting 
your mega-game 
published, plus a 
machine code sound 
routine. 
Where ore two ways you can 
get your game on the market, 
you can either do the whole 
business of duplication and 
marketing yourself or find 
someone else to do all or part 
of it for you. 

In the early days of home 
computing most games were 
sold by mail order and do-it-
yourself marketing was easy. All 
that was required was a small 
ad in one of the few computer 
magazines, but the market has 
changed considerably since 
then and now every product 
must compete against dozens of 
others. The major stores account 
for a huge proportion of sales of 
a game, and success or failure 
is affected by the acceptance of 
a game by the buyers for a few 
major distributors. They consider 
media coverage (the amount 
you spend on ads), reliability of 
the supplier as well as the 
quality of the game. 

To succeed, a professional 
approach to advertising, 
packaging and publicity is 
needed. This all takes a great 
deal of time and money. A 
budget of £20,000 would not be 
excessive to cover advertising, a 
press launch, artwork and 
publicity. On top ot that you 
need the initial duplication and 
print costs. 

Clearly if you want to 
succeed you must have a wide 
range of skills or have the ability 
to set up and run a team. So 
unless you are a business tycoon 
in the making I advise you to 
spend your time writing 
programs and leave the 
marketing to the experts. 

Licensing your program 
Finding someone to market the 
program for you is a way ot 
splitting the risk of the time and 
money invested in a game. The 
publisher's investment is usually 
many times that ot the writer, so, 
in a royalty agreement, the 
publisher takes the lion's share. 
Royalty agreements differ widely 
but a typical split will be 15% of 
the wholesale price for the 
programmer. Wholesale prices 
may be only 40% of the shelf 
price so this works out at 50p to 
90p for each copy sold. 

To find a publisher it is best to 
really polish up your game first. 
Publishers receive hundreds of 
games a year and can only 
afford the time to give most a 
short look. A demo mode or 
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Listing 1 

SOUND ROUTINE BASIC TESl'BED 

LINE 20 LOADS THt MACHINE CODE FROM TAPE 

10 CLEAR 4*000 
15- LET SONTAB-45235: LET S0NREG!=45234 
20 LORD "SOUND"CODE 45OO0 
3u DIM AC10 > 
40 FOR X=1 TO 3: LET ACX>=0 = NEXT X 

1O0O CLS : 
101O PRINT 
1020 PRINT 
1030 PRINT 
1040 PRINT 
1056 PRINT 
1060 PRINT 
1070 PRINT 

PRINT " SOUND TESTBED" 
J"1.SOUND NUMBER",AC1> 
"2.START FREG",AC2> 
"3.FREQ CHANGE", AC 3 > 
"4. CHANGE TIMES" > A1! 4 > 
"5.REPEA1 T1MES",AC 5> 
"6.MODULATE TYPE",AC 6> 

0-SAWTOUTH 1=2ND MOD DOWN""' ?=2ND MOD UP" "' OTHER=T 
RI ANGLE" 
1080 PRINT "7. RESET FREQ",AC7) 
1030 PRINT "8.CHNGE T RESET",ACS> 
1100 PRINT "9.CHAIN TO Nu",AC9> 
1110 PRINT "10.DELAY ",AC 10> 
2000 INPUT "ENTER 0 TO FIRE SOUND OR NUMBER TO CHANGE VALUES";1 
201O IF 1=0 THEN GO TO 3000 
2020 IF 1>10 OR 1<1 THEN GO TO 2000 
2030 LEI X-1NT 1 
2040 I N P U T "NEW VALUE 0-255 ";1 

IF I<0 OR 1>255 THEN GO TO 2040 
LET AC X)=INT I 
IF X=1 THEN GO TO 2500 
REM STORE SOUND IN TABLE 
LEI 0=SONTAB+( AC 1 >+X~2 
POKE 0,RCX> 

2090 GO TO 1000 
2500 REM GET SOUND 
2510 LET 0=SUNTAB+C AC 1 > 
2520 FOR X=2 10 9= LEI AC X)=PEEK 
2530 GO TO 1O00 
3080 REM CALL SOUND 
3005 LET X-AC 10 > 
3010 PRINT AT 20/1> "PRESS 0 10 REPEAT SOUND OR 
3020 POKE SONREQ*AC1>+1 

2050 
2060 
2063 
2065 
2070 
2030 

0: LET 0=0+1 NEX1 X 

1 TO CHANGE." 

3025 PAUSE 20 
3030 RANDOMIZE USR 45000 

THLN 3060 IF iNKEY$="0" 
3070 GO TO 1000 
9000 FOR X-4522? TO 45400= 

FOR Y-0 TO X 
GO TO 302O 

NEXT Y: IF INKEY$="" THEN GO TO 3030 

PRIN! PEEK X,= NEXT X 
o 

o 

< 

z 
o 
oo 
00 
U l 
u . 

0 u 
0 1 

19 

Listing 2 
0000 oi.u.ny > SONV02 
0000 U0020 ORG 
RFC8 00000 SOUND 
hFC8 F3 00000 D1 
HFC9 3RB2B0 O00OO LD 
flFCC ft 7 00000 AND 
hFCD 281F 00U00 JR 
mFCF dteim ouuou LD 
RFD2 FE0R 00000 CP 
flFW 2825 06000 Jft 

2IB3B0 00000 LD 
HFD9 31) 0OO0U DEC 
RFDR 87 00000 RDD 
AFDB 87 00000 (HDD 

SOUND TESTBED 
0RFC8H 

FhvSONRED) 
n 
Z-NQNEW 
<SOHNOH>,ft 
0RH 
Z,NOISE 
HL,SONTRB 
ft 
ft.fl 
ft,ft 

, TRIGGER 
;SOUND 

,fiDDPESS 
iSOUND 
;TABLE 

ftFDC 87 00000 RDD ft,R 
ftFDD 5F 00000 LD E .R 
RFDE ftF 00000 XOR fl 
flFDF 32B2B0 00000 LP (SONRECt >»ft 
RFE2 W 00000 LD D»R 
ftFE3 19 00000 ADD HL.DE 
RFE4 010300 00000 LD BC.S 
RFE7 11R9B0 00000 LD DE,SONFRQ 
RFEA EDB0 00000 LDIR 
ftFtC 1832 00000 JR PROCES 
RFEE •3RB1B0 00000 NONEW LD R.tSONNOW) 
flFFt R7 00000 RND ft 
RFF2 CR8EB0 00000 JP Z.SONEX 
HFF5 FE0fl O0000 CP OHH 
AFF7 2027 00000 JR NZ/PROCES 
RFF9 1809 00000 JR CNOIS 
RFFB 3E0R 00000 NOISE LD R-OftN .SOUND 0HH 
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AFFD 32AC60 00000 Lb < SONLEN ') i A - I S NOISE 6065 2815 00000 JR 2/TYP1 
B000 AF 00000 XOR A 6067 3D OO000 DEC A 
6001 32B2B0 00000 LD ( SONREQ )# A B068 280R 00000 JR Z,TYF2 
B004 0630 00000 CH01S LD B-30H B06A 3RRAB0 00000 TYPOTH LD fl, (SONCFQ ),SAWTOOTH 
BbPi6 CD90BO 00000 GAIN CALL RANDOM B06D ED44 00000 HEG 
BOOJ £610 00000 AND 10H B06F 32AR80 00000 LD (SQNCFQ).R 
Boob D3FE U0U0O 0U1 (0FEH),A 8072 1814 00000 JR MODE 
BOW 0EO2 00000 LD C,02H B074 OC 00000 TYP2 INC C i2NDRY MOD 
6O0F 0D uwuu MAKE DEC C B075 0C 00000 INC C 
6010 20FD ouoou JR HZ,HAKE B076 79 00000 LD A,C 
6012 10F2 ooooo DJNZ GAIN 6077 32REB0 00000 LD (SONRSF), A 
6014 dIf i t60 00000 Ll> HL,SONLEN B07fl 1808 00000 JP RESET 
BOI7 35 ooooo DEC <. HL ) 607C 0D 00000 TYP1 DEC C ;2NDRY MOD 
BO 13 2074 M 0 8 0 JR N2,SOHEX B07D 0D 00000 DEC C 
eoiH flF 00000 XOP A B07E 79 00000 LD A,C 
boib JJBlbU uinjou LD (SQHNOH),A B07F 32AEB0 00000 LD (SONRSF >, A 
t'.Mt 186fc 00000 JR SONEX B082 1800 00000 JR RESET 
60 20 OO00U PROCLS B084 79 00000 RESET LD A,C 
BOZO 3AH9BU 00000 LD A,< SONFRQ ) 8083 32A9B0 00000 LD (S0NFRG),A 
tJ023 67 uoooo LD H,A 6088 3RRFB0 00000 MODE LD A,( SONRMD i 
b024 3E10 owuo LD A, 10H 608B 32ABB0 00000 LD (SONMOD), A 
60^6 16FH 00000 LD D/0FFH 608E 00000 SOHEX 
602S 5C oooou SUNLP LD E,H ,TOGGLE PORT B08E FB UOOOO E I 
602 9 D3FE 00000 OUT <0FEH>,A 608F C9 00000 RET 
bO^b E t IO ooooo XOR 10H 6090 22A5B0 00000 RANDOM LD (RNHLST ) ,HL 
B02D 15 ooooo FKEO DEC D 6033 2AA7B0 00000 LD HL,(RNSEED) 
b02E 2605 UUO00 JR Z,M0D 6096 23 00000 INC HL 
WsR ID 00000 DEC E B097 7C 00000 LD A,H 
B031 20FA 00000 JR NZ/FREQ B098 E603 00000 AND 3 
£033 18F3 00000 JR SONLP B09R 67 00000 LD H,A 
£035 3ARRB0 00000 MOD LD A,(S0MCFQ) B09B 32R7B0 00000 ROK LD (RNSEED), A 
t!038 84 00000 ADD H B09E ED5F 00000 LD A.R 
B039 32A9B0 00000 LD (SONFRQ ), A BOR0 RE 00000 XOR ( HL ) 
B03C 21RBBU 00000 LD HL,S0NM0D B0R1 2RR5B0 00000 LD HL,(KNHLST) 
B03F 35 00000 DEC ( HL ) 60R4 C9 00000 RET 
6040 C28EB0 00000 JP NZ,SONEX 

B0R5 0008 00000 RNHLST 6043 21RCB0 00000 LD HL,SONLEN B0R5 0008 00000 RNHLST DM 0 
6046 35 00000 DEC ( HL > B0R7 0010 00000 RNSEED DM 1000H 
BU47 2011 ooooo JR NZ,MODIFY B0R9 00 00000 SONFRQ DB 0 ;FREQ 
6049 flF 00000 XOR A BORA 00 00000 SUNCFQ D8 0 )CHANGE FREQ 
B04A 326160 00000 LD (SQNNQU),A B0RB 00 00000 SONMOD DB 0 iMODUL CT 
B04D 3A60B0 00000 LD A,(SONNEX) B0AC 00 00000 SONLEN D6 0 JLEN 
6050 A7 00000 AND A B0AD 00 00000 SOHTYP DB 0 i TYPE 
60 J 1 CA8EB0 00000 JP Z,SONEX ;CHAIN B0RE 00 00000 SONRSF DB 0 ;RESET FREQ 
B054 326260 00000 LD (SONREQ), A ; NEXT 80RF 00 00000 SONRMD DB 0 iRESET MODULATR 
6057 C3BEB0 00000 JP SOHEX B0B0 00 00000 SONNEX DB 0 iNEXT SOUND 
603A 3RREB0 00000 MODIFY LD A,(SONRSF ) 6081 00 00000 SONNOW DB 0 ;PRESENT SOUND 
605D 4F 00000 LD C/A B0B2 00 00000 SONREQ D6 0 iTRIGGER SOUND 
605E 3AAD60 OO0OO LD R, ( SOHTYP ) B0B3 00000 SONTRB DS 256 
60b 1 R7 00000 AMD A B1B3 0580 END 
b062 2820 00000 JR Z,RESET ;"TRIANGLE 
60 64 3D 00000 DEC fl 00000 TOTAL ERRORS 

special key to flip to every 
screen is a good idea. The 
game instructions should be 
short and to the point, don't write 
pages describing the game, just 
include a list of its special 
features as you would if you 
were advertising the game. 
Remember, in effect you are 
trying to sell the game and show 
how organised you are. 

To decide which publishers to 
approach, look at the quality of 
their advertisments. See how 
many mentions they get in the 
magazines and how well their 
programs do on average in the 
charts. Try to get more than one 
offer for your program so you 
can compare them. 

Money Matters 
If you are successful and you 
start to receive your royalties 
there are several Ihings to get 
sorted out. You will usually get 
paid without income tax being 
deducted. This means you will 
have to keep a record of your 
payments and declare them to 
the local income tax office. If 
you have no other job you just 
write and say you are now self 
employed. You have to buy a 
monthly national insurance 
stamp so at the same time write 

to the DHSS office. Don't forget all 
the current self employment 
incentives if you are 
unemployed. Contact a job 
centre and you could receive 
financial help. 

If you have another job you 
will still have to declare your 
earnings to the inland revenue 
who will assess any additional 
DHSS liability at the same time. 

You can deduct expenses for 
paper, travel, equipment 
depreciation, postage, etc, from 
your earnings so it is important 
to keep simple accounts. Keep 
receipts for anything you buy. It 
is simpler to set up a separate 
bank account for the business so 
that all the business transactions 
are separate from your personal 
finances. You just pay yourself 
from this account once a month. 

When I first started working as 
a programmer I soon found that 
I needed an accountant to 
prepare my yearly return to the 
inland revenue. This certainly 

reduced the tax I had to pay by 
including expenses I would have 
overlooked. 

If you receive more royalties 
than the current VAT threshold 
you must be registered for VAT. 

Upwwdi mwp 

Time 

Downward! jweop 

Time 

Figure 3. 
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Then your publisher has to add 
VAT to your royalties and you 
have to send them an invoice for 
each royalty cheque. You will 
also have to keep certain 
accounts. To find out more 
contact your local VAT office. 
Their latest leaflets are quite 
readable and very helpful. 

Sound Routine 
This month's program is a sound 
routine that I used in my last 

game. Quazatron. I always add 
the sound when I have almost 
finished a program. This is 
because I run it under interrupt 
mode 2. The version that follows 
does not Include the interrupt 
processing for the sake of 
simplicity. 

The 48K Spectrum has a very 
limited sound capability. It has 
one channel that can be either 
on or off. This month's modulator 
routine produces complex 
sounds by changing Ihe 

> -o 
c a> 3 or 
a> 

Sawtooth modulation 

Time 

Figure 4. 

Triangle modulation 

Time 

Figure 5. 

Two stage modulation 

Time 

Figure 6. 

frequency. This principle of 
frequency modulation can be 
adapted to drive dedicated 
sound chips, so 128 owners 
should also read on. I used the 
same technique to drive the 
sound chip in the C64 URIDIUM. 
Yamaha DX synthesisers use a 
similar technique with up to four 
stages of modulation. 

The routine applies linear 
modulation to the frequency in 
two stages. All this means is that 
the frequency is changed up or 
down according to values held 
in a data table. Figure 1 shows a 
plot of a constant beep such as 
BASIC can produce. It is 
essentially a square wave where 
the peaks are the same size as 
the troughs. Figure 2 shows the 
same beep as a plot of 
frequency against time. 

First stage modulation 
We can make the sound more 
interesting by changing the 
frequency either up or down, or 
both. My routine only does this 
in a linear fashion. This means 
that the rate of change is 
constant. If you want to imporve 
Ihe routine try applying 
formulae to the rate or 
frequency change. Figure 3 
shows the two plots for a sweep 
up and a sweep down. 

Sawtooth Modulation 
This is easily produced by 
Including a liming count. Every 
time this counts down to zero the 
frequency is reset to its start 
value. Another counter specifies 
how many times the routine must 
repeat the cycle of modulation. 
Figure 4 shows frequency plots of 
the two sawtooth patterns that 
can be produced. 

Triangle Modulation. 
The routine can do this by 
simply negating the frequency 
change instead of resetting the 
frequency at the end of a 
modulation cycle. Figure 5 shows 
a frequency plot tor this. 

Second Stage 
Modulation 
This is very limited in the routine, 
but there is no reason why this 
function could not be extended. 
Every time the frequency is reset 
the reset value can be 
changed. Figure 6 demonstrates 
this effect. 

More complex sounds can be 
achieved by chaining several 
sounds together. When a sound 
has been completed the routine 
wilt initiate another sound if the 
chaining field Is used In the 
sound table. 

To create new sounds all you 
have to do is play with the 
values In the sound table, fire 
the sound and listen to ihe 
result. You will soon get the feel 
ot the range of effects that can 
be produced. 
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UIIJ 
THE DISC 
COLU 

More advice for owners 
of the Discovery disc, 
from John Wase. 

D^ few more utilities for Discovery 
owners again this month. The first, 
from George Brewster of Crook, 
Co. Durham, lets you keep an 
up-to-date index of all the files 
on your discs, enabling one to 
locate easily that "lost* file by 
means of a search routine. The 
second, by Robert Kinglsey of 
Hod Hasharon, Israel, could also 
be used in conjunction with this, 
for it allows you to print a "neat" 
index of the CAT file across the 
page. Finally there's one from 
me to add or remove files from 
an ordinary sequential file list 
such as Opus' example, the 
infamous 'Tell". 

Index and Search 
This one Is virtually self-
explanatory. A listing of the 
BASIC part of the program is 
shown in figure 1. When the 
program is first set up, a 
character array sufficient to hold 

all the filenames on all the discs 
is dimensioned (lines 10 to 30), In 
this case 50 filenames on 25 
discs (readers with non-standard 
- e.g. DSDD discs — might well 
have to alter the variable f In 
line 10 If this is too few), Next, a 
machine-code routine is POKEd 
Into the appropriate addresses. 
The catalogue of each disc in 
turn is then read Into the 
appropriate part of the 
character array, overwriting any 
entries already existing. Finally, 
the machine-code routine (there 
is an assembly listing in figure 2) 
finds all the filenames matching 
the searchkey entered. For this 
system to work, the disc names 
must start with followed by two 
digits or one digit and a space: 
provided that you have a spare 
disc or two. it is very easy to 
rename discs not conforming to 
this system. Filenames themselves 
should not start with a digit 
because this is read at line 1150 

as the end-of-catalogue marker. 
This routine will also run on 
mlcrodrlves it the OUT in line 
1050 and the IN In line 1080 are 
omitted. 

Neat Catalogue 
Users of non-sfandard targe 
capacity discs, and also those 
who keep a large number of 
small files will find this routine 
particularly useful. It was 
designed to print the catalogue 
right across the printer width, 
thus avoiding using yards of 
paper; It also prints to the screen 
In two columns, so doubling Its 
capacity and preventing 
information which is still needed 
being scrolled away. 

A listing Is given In figure 3. 
The drive number is first of all 
input into the program, which 
then POKEs a small machine-
code subroutine Into the 
appropriate addresses, starting 
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Figure 1: Index program listing 

3>R£M directory b 
0 
7 REM «• Ini I i*i> 

10 LET (-90* REH u i SO ( l U t per disk 
20 mn d*tr»23»I.I0>I REH Array holds I br directory 

- in this c.iir w t l l d i n l lor 23 disks with up to 30 files on 
each 

30 LET d»l f»23*l >-ClW» REM End-of-d i r>c 1 ory Mrkir 
40 nCGTQRE 
30 FOR r-6M7» TO 63463 
to REAP POKE r.di REM Load machine code search 

rouI Inr 
70 NEXT r 
80 DATA 221. 33.91, 233, 42. 73.92. 203- 10*. 23. 233, 126. 254. 73. 32 
90 DATA 247.1.3.0.9.34,93.233.237.91,93.233.42.93.233.1.10.0,9 

100 DAIA 34.93.233,221,32.0.32.3.221.32. 1,26. 234.233.40. 32.203 
110 DATA 239.79, 126.234.233.40.24.234 
120 DATA 33. 32. 11,33.17.97. 233. 1« 2.0.237, 176. 24.206.203.239. 183 
130 OAT A IV. 33. 40, 221. 24, 197. 237. 73.91. 233. 201 
190 
199 REM •• Opt ion* 
200 CLG > I'RINI AT 12,Ol "OPT ICHS" ' * * 
210 PlilNl -I tnlrr data Into directory"-
220 PfttNT -2 Search directory"' 
230 PRINT "3 6AVE directory"" 
240 LET I I" I NKEY1 I IF k*-"" THEN GO TO 240 
230 IT V«<-|" OR k*>"3" TICH GO TO 240 
260 CLS > GO TO V«. k«»lOOO 
998 
99V REM Enter data 

1000 PAINT til | "ENTER DATA INTO DIRECTORY"'*"0 - OPTIONS 
R - llm.ly-'"lnf.«rl dial) into drlvr I" 

IOIO LET k*-IM<EY»i IF THEN GO TO 1010 
1020 IT k»-"o" IICN GO TO 200 
1030 RANDOMIZE USR 34381 REM Clear 1 rn.tr icr»n 
1040 PRINT • 11 "Rr.i.l i ng catalogue - PI w«lt' 
1030 OTEN H4|-m"t11"direcloryP" OUT i REM Open l i l t for writing 
1060 CAT 1141 I > not Copy the catalogue into J n«p»rjry file 
1070 CLOSE »4 
IOBO OPEN » 4 | "m"1 1 I "directory!!" IN • REM Gprn fi le (or rrniliiig 

IOVO LET r-l> RCM Record nusbrr 1 
1100 INPUT Mlf t t REM Read * record from Ihe file 
Into t* 
1110 If (•<|>»-d" THEN LET d-VAL f*(2 TO 3M REM If the lirot 
character ot f» lis "»" characters 2 and 3 are the dist number 

1120 LET d»<ld-l>*t*rl»IS« REM Copy I* ,nto the appropriate 
element of the sain array 
1130 PRINT td-l)*t*rt TAB Oti»: REM Print it on screen to show 
progress 
1140 LET r«r»l» REM Count up the record numbers 
1130 IF fSdlf-O- 0« f»(ll>-9- 1 MEN GO (O IIOOI REM If f* does 
not start with a digit continue 
1160 CLOSE "41 ERASE "•"111"41reetoryD"i REM It f* does start 
with a digit it is the number of (r eek 11 oby I es left on tr,e dttki 
there are no more filenames so finish 
1170 I F T < 1 THEN LET 4 * ( ( 4 - l ) « f t r ) * " " > LET r - n | i GO TO H W i t 
(CM C l e a r t h e r e m a i n d e r o l c u r r e n t d i s k ' s s e c t i o n o r 1 he 
•ti r e c t o r y 
I 180 <*J TO lOOO 
1990 
1 9 9 9 REM S e a r c h d i r e c t o r y 
£>XiO r R l N I n i i - I E A R C H D I R E C T O f t V " ' ' - S e a r c h 0 - '.-pi 
O n s " 
2 0 1 0 L E I l l ' l w e v t l I F ! » » " - THEN GO TO 2 0 1 0 

II n--o" THEN C*J TO 200 
_:030 INfUT "ENTER oearchtey " l i t 
2O40 I F L E N . « ' i n t h e n P R I N t A t 2 1 . O i "Ma• i a g a l e n g t h • t o ctvarac 
t e r s " i GO TO 2 0 3 0 
.OW PR IN? PAPER It INt 7| 'Searchkey - —||i« t " " 
i - 0 6 0 L t T » t ' l * > C M A t » 3 » REM Add end m a r t e r t o s e a r c h ! ey 
.2070 L E T c - 0 
i o t o POKE 6 3 3 7 1 . 0 < P O K E 6 3 3 7 . : . ©t REM R e s e t t l i a t i t t u v « t r 
2 0 9 0 L E I * - P E l > ^ 3 6 2 7 * 2 3 6 « P E E l 2 3 * 2 8 * 4 1 REM t e n b y t e s b e f o r e 
s t a r t o f d i r e c t o r y at d t t l . l n NOTE l » t > i s t h e s e c o n d v a r i a b l e 
i n I h e v a r i a b l e s a r e a 
2 1 0 0 POkE 6 3 3 7 3 . a - t l N T l a / 2 5 6 > * 2 3 6 > i P t » - E 6 3 3 7 4 . I N T ( a / 2 5 b > i 
R I M Variable A i s the address at which the s e a r c h w i l l b e g i n 
2 1 I O L E T e-lK.R 6 3 3 7 9 1 REM Start o f machine c o d e . R e t u r n s 
e l e m e n t number i f searchtey is matched 
2 1 3 0 I F • < t l » 2 3 » l > T H E N P R I N T " D i s k " t C I W * F E E ! < . 3 3 ? 7 t i : M R * F E C I 
6 5 3 7 8 t T A B 9 t d » l e l « L E T c - l t GO TO 2 1 1 0 
1 1 4 0 I F NOT e T t i E N P R I N T H I TO L E N I t - I t . " - - t " no< m a t - h e 
d" 
2 1 3 0 GO TO 2000 
2 9 9 0 
^ 9 9 9 REM -SAVE d i r e c t o r y 
3 0 0 0 P R I N T o i l " I n s e r t d i s k i n t o d r i v e ! " • " P r e s s any key « h 
en r e a d y " 
JOIO I I I N K E V « < " " T t l E N GO TO 3 0 1 0 
3 0 2 0 I F I N t E Y * - " " T H E N TO JO iO 
J 0 3 0 ^ V E * "m" t I t " d i r e c t o r y " L I N E 4 0 i V E f t l F V • - m " i 11 " d i r e • t o r y " 
104i> i j j f o 20O 

at line 8000. The printer or 
screen are selected In lines 2005 
to 2015: do make sure that the 
printer control codes match your 
own printer. Finally (lines 2070, 
2100) the filenames and free 
space are printed out. A sample 
printout is given in figure 4, and 
a screen dump in figure 5: note 
the difference. Again, this routine 
will work both with discs and 
with microdrives; for microdrives, 
simply amend line 2020 to 
"cartridge name". 

Alterfile 
The Discovery manual on p 20 
(the bit on random access files) 
comments on the lamous 
"telephone" files as follows: "In 

these programmes, the 
information is saved and 
retrieved one item after anolher. 
If you want to locate the third 
name and telephone number in 
the file you must first read and 
discard the firsl two names and 
telephone numbers. Altering the 
information is even more 
difficult." Random access files all 
have to be set up to Ihe same 
lengths, unlike sequential files, 
and this can be very wasteful of 
space. Under these 
circumslances sequential files 
can be preferred, particularly 
with only 178K to spare. Here is a 
rather tortuous program which 
does just what the book says: it 
reads each item in turn, 
discards it if necessary, inserts a 

new record if necessary, and 
finally saves each record in turn 
on a second disc In drive 2. The 
listing is given in figure 6. It's 
fairly self explanatory, the only 
comment I would make is that 
single disc owners will have to 
set up a ram disc instead, save 
the file on this, and then save it 
subsequently to a floppy in 
drive 1. 

I have had some trouble with 
my new Sinclair/Amstrad+2 ond 
Romantic Robot's multiface, 
which won't even work with the 
Opus 2.2 ROM when the 128 is in 
48K mode — gives a disc I/O 
error each time you try and save 
anything. Romantic Robot tell 
me that they have a new 128K 
model which will be on the 

Figure 2: Assombly listing for machine code section of Index program 

(M\i 'Jiftttlfy 1" 
rr» WW GF)i £«?BH FF80 D0H01 0230 INC lll*0l> 1 II LS8 ruclm ttro 4M to n3t 

WHO aw t0* o • Currttl flHfSl rvaltr it Cl 023S t 
ITTJ WX) GOV CLU Km 0 1 A«r«» ol currtol (IfMnt FF» 1A (QtO LQP2 Lt «.UC) 1 6tt cMradtr Irco HiKllif 
irj two 0W- 'AKi urn 0 : atttn ol sUrl tf Mircllty I'D FF91 fEFT ono CP n 

CMS t Fm 2820 0260 Pt l.W 1 FiniVl if *n4 •• wtrcUty 
FFM Ott» mo ttrs i 1 Ctirrttl Jul a«Mi FF9JOEF 0270 S£t 5. * I Convert ti IsMr CM 
rr<j wciMfF ox* sim m u.aw nv v 0290 Ui C.« 1 Sail cMradfr IfH Wi/cUty 

004* I fm n 0290 ID A. IH) I 6rt chafaclor 1rt4 Jirtclory 
cot»s • FlttiAUteSS OF ri- FTV9 FtFF 0300 CP FT 

FF67 2MB5C «» l l K., ISCWO fflt »» WiO J<i I. OUT 1 FiM%K it fivd ot directory 
fftA CHSIV man ML l«SH FT*t Ftll 0320 CP •I* 
rrto ai 0090 El K.H. f f* xat 0310 a NI.NCU I 11 not <i»t t+'.tt Igrsird 
FF4E 7E 0140 ID A. I>t> r«i 23 0340 IMC It 1 1 
FFtf FI4B 01)0 CP 'K* rru iniFT 03SC III EC.bMj 1 1 
tni xn 01 JO OR W.4F7H fr« 010200 4360 Ui K.OOOI I K4PV (it» *g»t»r to NM 
FF7] 010300 0130 Hi K.0003 rr« EUO 4370 UilD 1 1 
flit Ui 01*0 AID H.BC FTM IftI 4380 * ICPI 1 Jidp (orwra to (Oitlit̂ rt 
in? nrfn 01M HI (SWiDI.HL 1 Stcr» *«rrs» fll tun of M 1*i» 03© I 

01S4 ! FF* C® W) IC1I StT 5. A I CinvtH It iMtr caw 
015S 'CCTf-MS SUftCWfY HUM' FT« hi «» CP C I f.Moirr 4inct(ry «ith MlftMly 
oist • FlltimS IN blttClOKT* rru 13 0414 oc K I He11 (turactff it wauM«r 

FF7A UMUFFF "ItO Itfl LO t£. ISWUI) FFM 23 0420 INC HL t hut (Mftclf m Sirectory 
FT71 SflfitfF 0170 Lb H.. IELACI rFtl ItUi 0434 > I.L0P2 l II cbaractrr* talc* ctotinm 
fFBl Ol««i oi eo ID SC.OOOAH FF>3 IOCS 44*0 * Ltfl 1 If n«l try rttl lilcaM 
FFM « ow «'t) K..GC 04*5 ; 
f Fes rrm 0200 LD lOJUtl.ll ; faint 1o iUrl ol rut ttnrnt ffVj IWKMfF 'A'J, •>.'! ie K.lElW) l iket̂ rn l« BASIC 
\m KiHdi 0210 IK m*co> I Const <9 156 of rlrttnl tottir rm '.t 0460 fitt ! lei III rU*fit AtsMr If! K 
M 1003 0220 JS HI. 3 FFW 44 Ai W-Oil 
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Flguro 3: Listing of Noat Catalogue program 

I W CLEAR 65000! REM Neat c a t a l 2060 LET ck»ua e r r o r " : STOP 
oquc 2066 IF 1>9 THEN LET n * - - . " BOSO RANDOM 1ZE USR s t 
2000 LET d - t l PRINT AT 1 0 , 5 | "N 2070 PRINT « p ; ( j n « ) l » < TO iO> , 8060 RE I URN 
EAT CAT ROUTINE"! INPUT "WHICH D 2080 LET i » - z « < 1 2 TO ) 8070 DATA 4 2 , 8 3 , 9 2 , 4 3 , 1 9 7 , 2 2 9 , I , 
RIVE I o r 2 f l ) " j d « 2090 GO TO 2030 11 
2001 IF d « < > " " AND d * < > " l " AND d 2IOO PRINT H p f " f i " f i l e a I imvii i B075 DATA 0 , 2 0 5 , 8 5 , 2 2 , 2 0 9 , 3 3 , 3 9 , 
«< > " 2 " THEN GO TO 2000 g " | i « < 2 TO LEN 1» J " K" O 
2002 IF d * < > " " THEN LET d -VAL d 2103 IF p - 3 THEN LPRINT 8080 DATA 1 9 3 , 9 , 2 1 3 , 2 3 3 , 1 1 3 , 3 3 , 1 
• 14 ,33 
2004 GO SUP BOOOl LET CAT • • • • " 0OB3 DATA 2 3 3 , 1 , 2 4 7 , 2 5 3 , 9 , 1 , 7 , 0 

• 1 4 t d 2110 CLEAR REM CLOSE * 3 B090 DATA 2 3 7 , 1 7 6 , 2 2 5 , 3 5 , 2 3 7 , 7 3 , 
2005 LET p - 2 t REM selects w r i w 2120 INF'UT " a n o t h e r dlac"t**i IF 79 ,92 
2010 CLS : INPUT " L p r i n t y / n ' | * « x * » " y " OR x « - " V " THEN GO TO 200 B093 DATA 1 6 7 , 2 3 7 , 6 6 , 3 4 , 3 0 , 9 2 , 1 , 
i IF x « - " y " OR k » - " Y - THEN LET p O O 
- 3 t IF p=3 THEN OPEN i 3 ( " t " | O R N D 2130 STOP 8IOO DATA 0 , 2 0 1 , 1 9 6 , 2 1 , 9 0 , 4 0 , 0 , 4 
63 7997 REM • • • s e t p l 6 m i c r o d r l v e b O 
2013 IF p - 3 THEN OPEN « 4 ; " b M l PR ook 8103 DATA 0 , 1 1 , 0 , 2 4 5 , 4 2 , 7 5 , 9 2 , 1 2 
INT »4;CHR* <27>jCHR« <B7)|CHR* 7998 REM ' s t r e a m I 4 - I « r o u t i n e 6 
< l ) | i PRINT B41 CHR$ (15) | : REM e 7999 REM r e c c l e t a t -6S260<no BH 8110 DATA 2 5 4 , 9 0 , 4 0 , 1 1 , 2 5 4 , 1 2 8 , 2 
rt l < rgod /condensed > 0 2 , 1 1 2 
2020 PRINT « p ( " D i « c name T 8000 LET s t - 6 5 3 3 4 - 1 Q 1 : RESTORE 8 B115 DATA 6 , 2 0 5 , 1 8 4 , 2 5 , 2 3 5 , 2 4 , 2 4 
O 10) 070 0 , 3 5 
2025 PRINT Np 8005 LET c=0 8120 DATA 7 8 , 3 3 , 7 0 , 3 , 1 9 7 , 2 2 9 , 9 , 2 
2030 LET z * - z « ( ! 3 TO ) 8010 FOR i - * t TO * t « 1 0 0 05 
2040 LET « - 0 t LET n« = " . " 8020 READ at POKE l , a x LET c - c * a B125 DATA 8 2 , 2 2 , 3 5 , 2 3 5 , 2 2 5 , 1 9 3 , 1 
2050 IF LEN * « < I 0 THEN GO TO 210 8030 NEXT i 12 ,43 
O 8035 IF c<>10557 THEN PRINT " t h e B130 DATA 1 1 3 , 2 4 1 , 1 8 , 1 6 7 , 2 0 1 

market shortly and will solve all 
the problems. As soon as I can 
lay my hands on one, I'll check 
It out. 

One or two people have had 
trouble with some Discoveries: 
continual disc I/O error, and 
nothing read In. This often 
means that the stepping motor 
spline and guide have come 
adrift, and the locating ball has 
lumped right out of the spline. 
It's a piece of cake to put it 
back, but if the trouble persists, 
then contact Opus. 

Dick Kruithof of the Discovery 
users' club in Holland asks me 
once again to mention that the 
club is very active, with a bi-
monthly magazine translated 
into English. His address is 
Boelrkade 6. 2726 CH 
Zoetermeer, Holland. 

Finally, please keep the 
programs coming. I have seen 
nothing yet which exploits 
Discovery's random access 
facility — how about it? Oh. and 
please do send a disc with your 
program on it — we will send It 
back. 

Flguro 4: Sample printout from Neat Catologuo program 

Dt «c name b I ack I 

1 . b u H 1 CODE 
6 . T ASC0DE3 
I 1 .TASC0DE2 

2. b u t f I 
7. T2T3 
12.T AS TAPLE 

3 . n i H c h t r i 4 . TASCODEI 
0. a o d p r l n t a r f . t i i 
1 3 . t a s 3 1 4 . r u n 

5. TASCTRL 
to.t i iHord 
I S . n r i t c i t 

13 f I 1< l e a v i n g 123 K 

Figure 5: Screen dump from Noat Catalogue program (2 column display) 

D i S c n a m e b i a c k l 

1 . b U t" f 1 C O D E a b u f f 1 
3 . n e w c h a r s Z ! T f l S C O D E l 
5 . T f l S C T R L & . T A 5 C O D E 3 

•*" • T 2 T 3 s . n n o d p r i n t e r 
9 . t a s 1 0 . t a s u" o r d 
1 X . T f l S C O D E S 1 2 . T f i S T R B L E 
1 3 . t a s 3 1 4 - - r u n 
1 5 . n e a t c a t 

1 5 f i L e s L e a v i n g 1 2 3 K 

Figure 6: Listing of Aftorflle program 

1 REM p rog ram a I t e r f i l e 
10 OPEN « 4 ; 1 ; " f i l e n a m e " I N 
20 OPEN t tS |2 ; " f i l e n a m e " OUT 
30 PRINT «4 
40 IF USR 432 -0 THEN CLOSE »4: 

STOP 
50 INPUT » 4 ; n « 
60 PRINT « 2 ; n » : PRINT "Save? Y 

/N" 
70 IF INKEY*="y" OR INKEY«-"Y" 

THEN GO TO lOO 
80 IF INKEY«*"n" OR INKEY»-"N" 

THEN CLS t GO TO 110 
85 PAUSE 30 
90 GO TO 70 

lOO CLS t PRINT « 5 i n * 
l l O PRINT #2;"New Record? Y /N" 
120 IF INKEY*»"y" OR INKEY»-"Y" 
THEN GO TO ISO 
130 IF INKEY* - "n " OR 1NKEY*«"N" 
THEN CLS ! GO TO JO 
133 PAUSE 30 
140 GO TO 120 
ISO CLS i INPUT "New Record ' ' " } 

r » 
160 IF r * - " e n d " THEN CLOSE «3 l 

STOP 
170 PRINT 4 5 t r $ 
1 BO GO TO 30 
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^ r * 4 i a 
TRAILBLAZER 
Gremlin 
£7.95 

m 

Gremlin's new arcade 
release brings out the 
best in reflex action. 

It sounds simple enough — just 
guide a ball down a highway. 
Nothing to it you might think but 
the reality is an excruciatingly 
addictive game that tests 
concentration, timing and 
reflexes to the limit. 

The appeal ol the game is 
based on the cunning design ol 
the 14 courses. They vary In 
length and difficulty and are 
made up of squares and shapes 
that produce alarming effects 
on the ball under your control. 
Some you can roll across with 
ease but others will increase or 
decrease your speed, give you 
a Iree bounce or fiendishly 
reverse the joystick controls. 

The properties of each square 
can be deduced from their 
shading but the distinction 
between different squares can 
be difficult to discern when 
travelling at speed and it takes 
quite a while to master the 
basics. 

There are additional hazards. 
Many of the courses are paved 
almost entirely with holes to fall 
down and If you fall from the 
edge of the path you are 
consigned to oblivion. 

Sensibly for a game of this 
kind a practice mode has been 
included which allows you to try 
any three of the courses in 
succession. To make it easier 
you are given unlimited jumps 
and a generous 99 second time 
limit to complete a course. 

The rationing of jumps means 
you must search out the 'jump 
squares' or you won't have 
enough bounce to get you 
through. An important element 
to get right is the rhythm. Once 
you hit a good streak you can 
miraculously steam up the road 
almost without thinking because 
your reflexes are doing all the 
work. But If you miss a jump or 
disappear down a hole it's very 
difficult to get back into a 
winning rhythm. This is not 
helped by the restart which 
throws the ball up the road in 
front of you. If it happens to be 
heading for a hole there is 
nothing you can do about it 
and if you are unlucky this 
disappearing act can be 
repeated several times before 
you are back in control. 

Some courses are made up in 
part of huge letters which 
present their own difficulties to 
bounce across but one 
advantage Is that memorising 

the letters gives you a clear idea 
of what to expect next time 
round. Not surprisingly you will 
find yourself bouncing across 
letlers that spell out words such 
as GREMLIN, that is if you don't 
fall down the hole in the 'R' first. 

If you like arcade games you 
will undoubtedly like Trailblazer, 
it's fast, demanding and gives 
you just the right sense of 
embarrased Infuriation when 
you just miss out on completing 
a course by a fraction of a 
second. Trailblazer is certainly 
not Impossible to complete but it 
is devilishly difficult and is 
recommended for those who 
enjoy a challenge. 
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III 
Q . 
CO 

Urldlum 
Hewson 
£8.95 

" W e seem to be seeing a lot of 
games at Ihe moment that were 
deemed Impossible to create on 
the Spectrum even six months 
ago. Uridium is such a game 
and the fact that it has been 
converted so effectively from the 
Commodore would seem to 
suggest that the rule book on 
what is currently possible on the 
Spectrum will have to be 
rewritten yet again. 

All this is good news for the 
game player as standards are 
rising significantly and Uridium 
is a shoot-em-up which is 
surprising both in its speed and 
subtlety. 

As with the best arcade 
games the plot is almost 
irrelevant, but for the record the 
solar system is under attack from 
huge platform spaceships 
called Super Dreadnoughts. The 
aliens need the earth's mineral 
resources and each 
dreadnought is assigned a 
different metal ore to collect. This 
gives the game Its structure as 
you are put in command of a 
Manta Class space fighter and 
sent out to destroy first the Lead 
dreadnought then Ihe Zinc and 
so on. 

The action plays from left to 
right as opposed to the more 
traditional vertical shoot-em-up 
game. Your first objective is to 
knock out the enemy fighters 
which protect the dreadnought 
and then destroy the surface 
defences The deck of the 
dreadnought is studded with 
structures that you can collide 
with and there are also 
generator ports which if you are 
unlucky enough to activate 
them dispense homing mines 
which unless you can outrun 
them, blow you to smithereens. 

Once you have fought your 
way through all this you fly off 
the end of the dreadnought and 
the Instruction 'Land now' flashes 
up. It's then time to double back 
and land on the main runway of 
the ship's deck. Even when you 
think you've accomplished this a 
mine may be activated and 
destroy you as you land. 
Successfully landing enables 
you to vaporise the 
dreadnought. 

As described. Uridium may 
sound like 101 other shoot-em-up 
but It distinguishes itself both by 
its speed and the 
manoeuverability of the fighter 
under your control. A 
particularly neat touch is the 
fighter's method of turning — a 
smooth acrobatic flip which 
means you can literally turn on 
a sixpence even when travelling 
at speed. 

The graphics too are 
impressive with a lot of detail. To 
avoid attribute clashes Uridium 
is fashionably monochrome with 
a change in colour to Indicate 
level changes. 

The game can be played 
with either joystick or keyboard 
with one or two player options 
and it's definitely a game that 
will spark endless squabbles 
over whose turn it is next to have 
a crack at the dreadnought. 

Urldlum proves there is still a 
lot of life left In the shoot-em-up 
format especially at this level of 
sophistication and it is highly 
recommended for anyone with 
an itchy trigger finger. 

t v 



ci»c wim 
It's been a frustrating month and, yet again, the main 

issue has been printer compatibility. 

RS232 Blues 

Dear Sir. 

Could you please tell me if 
there is a lead available lo 
conned the Spectrum 128 to 

the Saga LTR1 printer. If there Is. where 
may I purchase one and also the price 
Yours Faithfully. 
R.M. Hardle. 

David White ot Saga Systems 
gave us some heip here. He 
explained that Ihe RS232 was 

developed many moons ago and that 
nol all the means ot operation were 
standardised, this meant that quite a 
lew units which apparently had the 
same system were Incompatible due to 
manufacturers' variations. One way in 
which Sir C's machines differ Is that they 
do not send a STOP bit, each new START 
bit also Indicates the end ot the 
previous data. Anyway, the upshot of it 
all is that Ihe LTR1 uses a slightly different 
protocol and really you need to 
purchase a separate Interface, 
preferably a CENTRONICS type such as 
Ihe KEMPSTON E or Ihe ZX LPRINT 3. 

However there are also pitfalls here 
as this letter from Hugh G. Barnett 
highlights: 

Kempston E 
Dear Sir. 

I have an Epson compatible 
printer, a Kempston E Interface 
and a 48K Spectrum which I 

have replaced with a 128. The printer 
and interface combination works on 
both 48K and 128K in 48K mode but I 
have no joy In getting the printer to work 
with the 128 in 128K mode. Can you 
help? 

Kempston seems to have gone out 
ot business, at least I couldn't get a reply 
from I heir phone, can you confirm? 
Hugh Barnett. 

Last things first, Kempston have 
nol gone out of business and 
they have just produced a 

new joystick Interface to prove It! But I 
know what you mean about their 
telephone service! 

Actually the 128K mode is really like 
using a completely different computer 
and In most cases needs separate and 
different Interlaces. So for printer 

operation we're back to the RS232 
(ARRGHHH!). There is just one glimmer of 
hope in that Technology Research 
Limited, old friends of ours with their 
Beta+ disk Interlace, have produced a 
unit which converts the RS232 output to 
standard CENTRONICS output from the 
Spectrum 128 RS232 port. 

TRL have a good reputation and this 
may prove the answer to many 
problems it Is priced at £19.00 from them 
at Unit 18. Central Trading Estate Staines, 
Middlesex. Tel 0784 63547 for further 
details Of course it doesn't operate in 
48K mode as the RS232 Is not 
accessable. 

Meanwhile Steven Partridge asks if 
the STAR STX-8 will work wilh the Interface 
1 RS232. The answer is NO because the 
STX-8 has a Centronics port and you 
would have to buy a suitable interface 

Finally on Ihis subject is a letter from 
Derek Gare who purchased an 
Interface 1 RS232 to Compact 8056 
printer cable specially marketed by 
Dixons at £9.95. 

It didn't work. 
The trouble with using many 

peripherals simultaneously Is that the 
problem could lie In any one of them. 
First I would suspect the lead and try to 
test It with another system of 
Spectrum/IF1/Printer and if it still tails 
then it Is definitely likely to be that the 
lead is connected wrongly or perhaps 
damaged. Of course your IF1 could 
have a lault or the printer may be faulty 
or the Spectrum may not be sending 

roperly . . . all these faults have been 
n o w n l e 

Mouse Trouble 
Dear Sir. 

I am considering the 
possibility ot buying an Opus 
Disk drive lo Improve the 

performance of my Spectrum + system 
which I use mainly for wordprocessing, 
but I'm afraid the AMX mouse could not 
be connected to work properly. 
D. Bar-on, 
Israel. 

HI phoned both Opus and AMX 
and both companies were 
very helpful. Opus confirmed 

that there were no hardware conflicts 
and that any problems would be 
software based. 

Roger Smith of AMX was extremely 
helpful and slated that there was a 
software incompatabi l i ty at the 
moment but he also said lhat Ihey were 
presently working on a version which 
would operate with the Opus His 

advice was to wait for a couple ol 
monlhs then give them a call regarding 
the situation, he was sensibly unwilling 
lo make any firm commilments, 
although personally confident thai Ihey 
should be producing something soon. 
AMX is on 0925 413501, and as soon as 
they let us know anything we'll pass the 
Info on. 

Z 

Dear Sir. 

i I have a problem with my 
| Spectrum 48K and ZX 
Interface 1. in order lo 

connect to the French Teietel system 
(nearly equivalent to your Preslel 
system), I need to change the format ot 
the RS232 channel to 7 Data, even parity 
and one stop-bit Instead of the default 
format. 
Sincerely Yours, 
Philippe Dan Is, 
France 

^ ^ Unfortunately I don't know of 
any way to reprogram the 
RS232 and as tar as I know il 

is not possible due to Sinclair 's 
Interpretation of the RS232 protocol. 
Possibly reprogramming the complete 
Inerface 1 RS232 operating system may 
work, bul this is far too complex a job 
to undertake here. 

The most simple solution would be 
to purchase a Modem which will do this 
specific task, there are some quite 
reasonably priced ones available at 
the moment, the PRISM VTX5000 can be 
purchased for around £45.00 and 
Maplin do a versatile RS232 Interface 
quite cheaply. And while we're on this 
topic . . . 
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C H A N N E L S 
Streams and channels 
might sound like 
computer jargon, but if 
you can master them 
you can control some 
powerful new facilities. 

henever we PRINT something, 
or INPUT something, we ore 
making use of streams and 
channels. PRINT really means 
PRINTS2. although t h e # 2 is 
often omitted. Similarly. INPUT 
really means INPUTS0. and 
LPRINT means PRINT The 
number after the " & " symbol Is 
called the STREAM NUMBER. 

Now, not every stream number 
Is usable. If, after switching the 
Spectrum on, you type PRTNT#6. 
you'll get an error report "0 
Invalid stream". This Is because 
stream number 6 Is not attached 
to a CHANNEL, so before f do 
anylhing else I'd better explain 
what a CHANNEL Is. 

A CHANNEL is a device used 
for either inputting or outputtlng 
(or both) bytes of data. The TV ~ 
screen is channel, since 
characters may be printed onto 
It. Every channel has a name, 
consisting of a single letter of 
the alphabet. The screen Is 
called channel "S". because "S" 
stands for Screen. An OPEN i P 
statement is used to attach a 
channel to a stream, so if you 
type In the BASIC statement 
OPEN #6,"S" then from now on. 
whenever you use PRINT#6; the 
output will be printed to the 
screen. 

Similarly, the keyboard is a 
device used for inputting, 
therefore it too is a channel. It 
has a name — "K" for Keyboard. 
You can attach a stream to the 

PART ONE by TONI BAKER 

keyboard just as easily as to the 
screen: OPEN#N."K" will attach 
stream number N 1o the 
keyboard. You can have a 
maximum of sixteen streams 
altogether, and these are 
numbered from zero to flfleen. 
There is no such thing as stream 
number sixteen, and If you 
attempt to use it then you'll get 
an error message. Streams zero 
to three, however, are already 
spoken for. Stream zero and 
stream one are both attached to 
channel "K" (the keyboard), 
stream two is attached to 
channel "S" (the screen), and 
stream three Is attached to 
channel "P" (the printer). 

Channels "S" and "P" can 
only be used for output, so 
PRINTS2; is allowed, but 
INPUT^=2; is not. surprisingly 
though, channel "K" can be 
used either for inputting or for 
outputting. INPUT# 0: is the same 
as a conventional INPUT 
statement, but PRINT# 0 will print 
onto the lower two lines of the 
screen (where INPUT text 
normally appears). If you follow 
a PRINTS 0; statement with PAUSE 
0, for example, then you'll see 
this effect in action. 

CHANNEL 'P' 
Channel "P" Is a weird one. On 
the 16K and 48K versions of the 
Spectrum, and also on the 
Spectrum 128 and 48K mode, 
channel "P" is the ZX Printer. On 
the Spectrum 128 and 128K 
mode, however, channel "P" is 
the built In RS232 socket. Into 
which you can plug a 
compatible printer, another 
computer, or anything else you 
feel like. Incidentally on the 
Spectrum 128 in 128K mode you 
can also INPUT from channel "P". 
This simply means that the 
computer can accept data from 
its RS232 port, which means that 

two computers can effectively 
talk to each other via this link. It 
is not possible to print to a ZX 
type Printer from the 128 In 128K 
mode, at least not In BASIC but 
that's where this series comes in. 

If you have connected a ZX 
Interface One then there will be 
other channels too. Channel "M" 
— the mlcrodrives; channel "N" 
— the network; channels '7" and 
"B" - Interface One's RS232 port 
(as opposed to the Spectrum 
128's RS232 port). 

This, then, concludes the list of 
standard channels available on 
the Spectrum, but the use of 
channels to do anylhing else Is 
vastly under-rated. This four-part 
series is devoted to changing all 
that. It is the purpose of this 
series to explore strange new 
programming techniques, to 
seek out new channels and new 
information, to boldly split 
infinitives which no stream has 
split before. 

We shall invent, In machine 
code, new channels which can 
print to the screen In large or 
small letters; new channels 
which will allow the use of 
WINDOWS on the screen (a la 
QL); new channels which allow 
completely successful 
communication between 
Spectrums and QL's over the 
network; new channels which 
enable the ZX Printer to work on 
the Spectrum 128 in 128K mode; 
new channels which will allow 
users of the Spectrum 128 to 
make use of Read and Write files 
in RAM-disc. 

C.I.A. 
So how does It all work? Well 
that is the question I Intend to 
answer in this article. It all 
hinges on an area of memory 
that you probably haven't used 
before, called the "Channel 
Information Area", and which 
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happens to be situated directly 
below the BASIC program area. 
To create a channel you merely 
have to organise the memory in 
the channel Information area in 
Ihe correct way, and ot course, 
provide Ihe machine code to 
effect PRINT and INPUT to and 
from the channel. Here's how it 
works. 

Every channel must have a 
"Channel Information Block" 
stored in the channel-
information-area. This is simply a 
chunk of memory dedicated to 
the channel, containing all of its 
system variables and the 
addresses of its input and output 
subroutines. The three primary 
channels "K". "S" and P" all use 
only five bytes, but they are 
exceptions. All other channels 
require a minimum of eleven 
bytes, as we shall see. 

Incidentally, there is a fourth 
primary channel (that is. a 
channel available on the 
unexpanded standard Spectrum) 
called channel "R", but it Is only 
available in machine code. We'll 
learn more of that later. 

The channel information 
blocks for these four primary 
channels look like this: 

Byles 0 and 1:Address of 
PRINT ^routine. 
Bytes 2 and 3: Address of 
INPUT & routine. 
Byte 4:Name of channel (ASCII 
character code). 

The Interlace One channels all 
need a minimum of eleven 
byles, and their channel 
information is addressed by the 
IX register. Their channel 
inlormation blocks look like this: 

IX+00 (2 bytes):The address 0008. 
IX+02 (2 bytes):The address 0008. 
IX+04:Name of channel (ASCII 
character code). 
IX+05 (2 bytes):Address of 
PRINT trroutine (in Shadow ROM). 
IX+07 (2 bytes):Address of 
INPUT&routine (in Shadow ROM). 
IX+09 (2 bytes):Length of channel 
information block (minimum 
000B). 
IX+0B:Any additional 
information. 

ROM ROUTINES 
The standard PRINT and INPUT 
subroutines in Ihe ROM (RST 10 
and CALL 15E6,INPUT„AD) will 
"expect" a primary channel. 
Therefore, control will jump to the 
address given by bytes 0 and 1 
(lor RST 10), or to fhe address 

iven by bytes 2 and 3 (for 
PUT_AD). In the case of the 

Interlace One channels, this 
address will In both cases be 
0008. At this address the Shadow 
ROM is paged In and a routine 
In Ihe Shadow ROM will redirect 

Iff 

control to the address given by 
(IX+05I06) or (IX+07/08). 

Our channels will look 
different again. We too shall use 
IX to index the channel 
information, however our 
channels will look like this: 

IX+00 (2 bytes):Address of 
PRINT& routine. 
IX+02 (2 bytes):Address ot 
INPUT # routine. 
IX+04:Name of channel (ASCII 
character code). 
IX+05 (2 bytes):The number 1234. 
which identifies this as a user 
defined channel. 
IX+07 (2 bytes):Address of 
CLOSE # routine. 
IX+09 (2 bytes):Length of channel 
information block (minimum 
000B). 
IX+0B:Any additional 
information. 

STREAMS ARE 
IMPORTANT TOO 
You see. each stream has its own 
unique two-byte system variable. 
STRMS 00 is at 5C16. STRMS_01 
is at 5C18. and so on. In 
addition Ihere are three streams 
which are available In machine 
code but not in BASIC These are 
stream FD, stream FE, and stream 
FF. They too have system 
variables. STRMS^FD Is at 5C10, 
STRMS FE is at 5C12. and 
STRMS FF is at 5C14. Stream FD 

is permanently attached to 
channel "K" and should not be 
changed. Similarly, slream FE is 
permanently attached to 
channel "S". 

Stream FF is interesting. It is 
permanently attached to 
channel "R" — on Internal 
machine code channel, which 
is capable of inserting bytes into 
the Spectrum's dynamic memory 
layout. We'll make use of this 
feature later on. 

The STRMS variables 
themselves link the stream to the 
channel. II Ihe STRMS variable 
for any particular stream 
contains 0000 then it means that 
the stream in question is closed 
(ie'it has no channel attached 
to it). If the variable is non-zero 
then the stream is attached to a 
channel. In particular it is 
attached to the channel whose 
channel information block 
begins at address 
(CHANS)+(STRMS n)-1. 

It follows, therefore, that it must 
surely be easier, from a machine 
code point of view, to OPEN a 
channel than to CLOSE it, since 
to open a channel all you have 
to do is to make room for the 
new channel information at the 
end of the CHANS area, and to 
assign the appropriate STRMS 
variable to attach the stream to. 
closing such a channel, on the 
other hand, may be more 
difficult, because if the channel 

Listing 1 
ORG BOOO 

08 CL0SE_A EX AF.AF' 

CDC 117 CALL 17? 1, STR_UATA_A 

7B LB A,P 

B1 OS C 

C8 RET Z 

R5 PUSH HI. 

21E2AJ LO HL.A3E2 

09 ADD HI., EC 

E1 POP HI. 

DO RET JC 

DB?A4F5C LD IX,(CHANS) 

DD09 ADD IX,BC 

DD?B DEC IX 

DD7B05 I.D A,(lX+05) 

FE34 CP }4 

CO RET N7. 

DD7E06 LD A,(IX+06) 

FBI? CP 1? 

CO RET HZ 

3600 LD (HL),00 

23 INC HL 

3600 LD (HL),00 

C5 WSH BC 

DD6E07 LD I , {IX+07) 

DD6608 LD H,(lX+08) 

08 EX AF.AF' 

DC2C16 CALL C,162C,CALL_JUKP 

Store the carry C la? . 

Hl.t po in ts t o STRUTS I n fo . 

PCi • STRfS I n f o . 

Return i f s l raan a lready c losed . 

Stack po in te r t o STRKS i n f o . 

HLi po in ts t o STRPS i n f o . 

Return i f channel i e K,S,R or P. 

IX i po in t s t o channel i n f o . 

Return i f not a user def ined channel . 

Return i f not a uner def ined channel . 

Load STRffi i n f o v i t h 0000 t o 

s i gna l " a t r aaa c l osed " . 

Stack CHAKS disp lacement . 

Hl.t" address of CLOSE # rou t i ne . 

C a l l subroutine if requ i red . 

• • • 
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PUSH TX 

El POP HI HLl" addrenn of channel i n fo . 

nrMEf>9 LD C,(!K+0?) 

V^fiOA LD S,(IX*0A) W i n length of channel i n fo . 

C5 PUSH PC Stack length of channel i n fo . 

cDEB19 CALl. 19B8,RHCU.IP_? Rfjnlaim rreirorv used by channel. 

5E10 T.J? A, ALT* nil-iter OF RST T-R.-JP JI. 

?1165c LD HL.^Clfi (T.j f>oi«ts f n ST'VS data f o r 111 t > 

P2745C CJ.OOP LD (T_ADDR),V1. Store S T W - po in te r . 

5>E I D F,(HL) 

?3 IVC HI. 

LD D.(HL) 11?:= S"HVS data f o r ntreair. A. 

ci POP PC pTi» length of channel i n f o recla imed. 

FI POP HL HI.s= CHANS d iop of channel c losed. 

V> Pt*SH HL 

C*> PUSH B^ 

A7 s.ro A 

SEC HL,!)E 

JOOP JH NC,C_C0NT Jump i f channel i n f o f o r utraa-n 

A had moved. 

FP EX DS,HL HI := strr .s data for reart A. 

A7 AND A 
SBC HL.PT Seduce to a l low f o r reclaif-f1 a rea . 

EP EX DE,HI. TiRt= r-odiiied ST f̂-S da t a . 

?A745C Lt> HL,(T_ADDR) HL: pointH t o STn*K da ta . 

7J LD ( HI.), E 

INC HI, 

7? LD (HL),D Stor<- modified da ta . 

?A74$C ccowr LD H!.,(T_ADDR) HL: points t o S^WS da t a . 

?5 INC HL 

?? INC HI. HL: points to STW"S v a r i ab l e . 

DEC A 

20DE .T* KZ,C_L00P pepfat for a l l a i r t eon streams. 

P i 
POP AF 

F i POP KV G l ance the n ta rk . 

C9 RET 

information block is not the last 
one in the CHANS area Ihen all 
of the channel information 
blocks which follow it will have 
down in memory, which in turn 
means that the corresponding 
STRMS variable will have to be 
altered accordingly. Any or all 

of the STRMS variables may have 
to be altered if this is the case. 
CLOSE A 
The main program 
accompanying this article is 
called CLOSE A. It's purpose is 
to close one of our new 

channels. On entry the A register 
must contain the stream number 
to be closed. If the stream is 
already closed, or If the channel 
Is not one of our user-defined 
ones, then the subroutine will 
return, having done nothing. If, 
on the other hand, the stream 
specified is attached to one of 
our new channels then the 
routine will close the channel, 
reclaim memory used by that 
channel, and adjust any of the 
STRMS variables required. The 
carry flag must also be assigned 
on entry. If the carry Hag is set it 
means that any data slored in 
buffers must be senl out, but if 
the carry flag is reset it means 
that any such data is to be 
ignored. 

Also Included is a program 
CLEAR CHANS which wilfclose 
all such user defined channels. 
Any data stored in buffers will be 
lost is this routine is called. 

You may think it strange 
slarting with a CLOSE #routine, 
whilst not having an 
OPEN ̂ routine, but that's where 
the cliff-hanger comes in. Next 
month I'll start opening some 
new channels — in particular I'll 
deal with printing to the screen 
in large or small letters. 
Remember that once a channel 
is opened It may be used at will 
in BASIC. As soon as you have a 
channel which can print sixty-
four characters across Ihe 
screen then you can use a 
common or garden BASIC PRINT 
statement to print things to the 
channel. 

Study the programs I've listed. 
They are not relocatable, 
because they are designed to 
link in with all the other bits of 
program which you'll get in the 
nexl three episodes. If you still 
haven't properly understood the 
concepts of channels or streams 
then maybe next month you'll 
be a whole lot wiser, when I 
shall start giving you some 
concrete examples of the ideas 
in use. 

See you then. 

O 
O 
a a. 

at 

i i i 

</> 

Listing 2 
3E10 

5D 

F5 

A7 

CDOOBO 

F1 

?0F7 

C9 

CLEAR_CHANS 

CC I,OOP 

ORG B069 

LD A,10 

DEC A 

P'JSH AP 

ANT) A 

CALL F000,CLPSE_A 

POP AF 

J"R NZ,CC_L00P 

RET 

A:= number of streams, 

A: = next stream number. 

Stack strm number and zero flag. 

Reset carry to signal "Do not 

send data". 

Close stream A if it is a user 

defined stream. 

A:= current stream number. 

Repeat for all streams. 
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flos ferntu 
COMPETITION 

STAKE YOUR 
CLAIM 

T h i r t y ZX readers can join the 
vampire hunters in their quest to 
destroy Dracula. 

Based on the film Nosferatu, 
this game puts you in 
conlrol ol three characters who 
must do battle against the 
master of the vampires himself. 

As one of the characters, 
Jonathan Harker. you must 
retrieve the deeds to a house in 
Wismar that Dracuta has 
purchased. If the Count Is 
allowed to move in nothing can 
stop him from turning the 
townspeople Into an undead 
community overnight. 

Jonathan's wife Lucy must be 
kept alive at all costs as she is 
the only one who can ultimately 
destroy the fanged oristocrat. 
Jonalhan has the help of a 
world famous Vampire hunter 
but even before the serious 
business ot hunting down Drac 
con begin they must subdue the 
plague rats that infest the town 
and eradicate those who have 
already succumbed to Dracula's 
power. There are many more 
daunting tasks to complete 
before the deed is done and the 
town is saved from the curse of 
vampirism! 

. . .to Nosferatu, Piranha's nightmarish new 
game, by entering our Vampire trivia quiz. 

Drac Fax 
To enter, simply answer the a) Paprika 
following three questions on bj Garlic 
vampire lore. c) Steaks 
1) When is a Vampire most 

vulnerable? T h e competition is open to all 
a) Midniaht z x readers except employees of 
b) Dawn Argus Specialist Publications. 
c) The early hours of the f ' / ^ h ? Software and Chase 

mornlnq W e t x A n Y e n t r i e s , r o m vampires 
. . . . . , .l. . w i " b e disqualified. (If you are 

2) What is the name ot the most n o t s u r e whether you are or not 
famous vampire hunter of t f y posting your entry in 
them all? daylight.) 

a Re,n p , a s The closing date for entries Is 
b X a n ne l sJn ,9 January 7th 1987. Please 
c) Van Rental remember to put the letters 
3} What material can keep relating to your answers on the 

vampires at bay? outside of the envelope. 

NOSFERATU COMPETITION 

The answers to the bloodcurdling questions are 

1 

2 

3 

Name 

Address 

Send your entry to Nosferatu Competition. ZX Computing 
Monthly. No 1 Golden Square. London, W1R 3AB 
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NOW GAMES 3 
Virgin 
£9.95 

Old games don't die, they just 
lurn up on compilations! (or on 
budget labels). 

Seriously though. I think this 
Is an excellent way ot ottering 
programs which have outlived 
their shelf life The essential 
point Is are they still worth 
having? On Ihis cassette I would 
say a definite yet and the 
collection comprises ot: 

Nick Faldo Plays The Open, 
this was a Mind Games original 
and provided one of the most 
en|oyable goll games that I've 
ever reviewed, graphics being 
good, the holes a fairly 
accurate representation o( the 
Royal St. George's golf club and 
the control being by an Icon 
style graphic window system. 

Sorcery Is a graphically 
excellent arcade game ot the 
"work it out yourself type In 
which you are challenged to 
complete some 30 screens 
within a time limit, II sounds 
simple but believe me it aint! 

Everyone'* A Wally was the 
second ot the MikroGen clas-
sics featuring large well ani-

f iCD^E n a a u u n n n 

l " . I I I I * . _ , > n t " . _ , I n I . m * M , 
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mated, near carloon quality 
graphics It also featured very 
tew details of what you had to 
do and resulted in almost 
frantic pleas tor help Irom many 
readers and provided quite a 
lively post bag lor a few months. 

Codename Mat 2 is 
described as a lively shoot 'em 
up This Is an understatement. It 
is an extremely complex game 
demanding strategy and co-

ncentration to cope with a wide 
range ot details as well as the 
hectic and high speed battle 
sequences It's much more than 
a simple 'zap them all' game 

View To A Kill, Domarks 
much hyped and eventually 
disappoint ing three part 
program. Not that It was bad. 
just That it was rather tacking In 
any real atmosphere or tech-
nique and appeared dated at 

the lime ot its launch. As part ot 
this collection It Is worth having 
(or the occasional play. 

If you wore to purchase 
these separately they would 
have cosi you over £30, so In 
pure monetary terms this 
cassette represents good value 
There Is a good selection o( 
games and they should provide 
something (or most gamesper-
sons each ol the programs Is 
still worth having In Its own right. 

My only criticism Is The 
Instructions which are provided 
on an expanding Insert. Apart 
trom MAT 2 whlcn takes up at 
least halt of the Insert, they are 
contused In places and edited 
to be almost useless in others 
WALLY takes only 11 lines and I 
can imagine some players 
simply not bothering trying to 
play It as It is without even Ihe 
basic plotl 

z f t e r a i 
H I T : 
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DRAGON'S 
LAIR 
Software Projects 
£6.95 

What made the original 
Dragon's lair such a hit when It 
lirsi appeared in the arcades 
was the quality ot the graphics 
made possible by the laserdisc 
system in the arcade machine, 
and as somebody said to me 
while I was playing it — "It loses 
something in translation Irom 
laserdisc onto the Spectrum, 
doesn't it?" 

Surprisingly enough, it's not 
the graphics that are the main 
let down here — they may not 
be up to laserdisc standard, but 
they are perfectly acceptable 
— it's the gameplay. I found the 
game so hard to play, and 
spent so much lime trying to get 
past the early stages that I just 
gave up In frustration after we'd 
had the gome tor about a 
wook. 

For a start, the loading and 
setting up instructions aren't 
very good. The prompt to press 
a key to starf a game appears 
betore the option to select 
joystick/keyboard controls, 
which is a bit daft, and It took 

mm-* 
• IT > 17 i « 
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me about fifteen minutes just to 
work out how to select the 
controls and get started. I 
nearly gave up betore I'd even 
got started. 

There are nine sections In 
the game including falling 

discs, burning ropes, the 
Tentacle Room and so on, all 
taken (rom the arcade version. 
but I wanted to give up after two 

i To a« 
very first section. This was the 
days of trying To get past the 

keep Daring Dirk on the disc as 
tt descends the shaft Into the 
dragon's castle As you de-
scend. an Air Genie keeps ap-
pearing to try and blow you oft, 
and you have to keep Dirk 
balanced on the disc But the 
stupid demon starts blowing 
before It appears on screen so 
you've hardly got any chance 
at all. unless you can guess 
where It's likely to appear. 

The main problem Is that It's 
hard to Judge when you're 
doing the right thing. There are 
times when It looks tike you're 
positioned in the right place to 
hit something or leap across a 
gap only to find yourself dying 
on the spot. In the end the 
game becomes more a matler 
of trlat and error than ot skill or 
reflexes — If you play the game 
enough times then by a pro-
cess of elimination you'll work 
out what to da where to stand 
and so on, but that doesn't 
make for a particularly exciting 
game I'm atraid. 

falling disc, where you have to fiOGI) 

r i 



MIAMI DICE 
Bug-Byte 
£2.99 

Aparl Irom the awlul pun and 
absolutely no connection to the 
IV show ot similar name this is 
o very good gambling type 
game on the lines ot the 
common fruit machine or card 
gomes or, probably closest ot 
all, routette 

The game ts that ot 
American Craps, a two dice 
game which anyone who has 
watched any made In the USA 
films or TV shows may well have 
seen the characters playing 
and perhaps even wondered 
what they were doing In an odd 
moment of disinterest. 

Actually the game Is quite 
complex and the rules and 
options take a Utile time play-
ing to get used to, there being 
several choices with different 
odds on each throw. 

As with most of this type. Its 
success depends on the pres-
entation and any atmosphere 
the program can generate, 
alter all there is quite a 
difference between risking £100 
ot your own money and £100 
Imaginary computer cash. 

To this end a good selection 
ot characters are available to 
play, Each can be renamed 
and chosen to join In the game 

GALIVAN 
Imagine imag 
£7.95 

At least I think It's called 
Gallvan, as the various bits ot 
packaging can't seem to 
decide whether It's Gallvan or 
Galvan. Anyway, whatever the 
guy's name Is, he's the last 
member ot the Cosmo Police 
and has been sent to the pianet 
Cynep to destroy the demons 
who have been terrorising the 
galaxy. 

The planet surlace Is riddled 
with Techno Caverns, where lurk 
all manner of dangerous robots 
and aliens, and at the end of 
each level of caverns there Is a 
multi-headed demon who has 
to be destroyed before you can 

pass onto the next level. Earlier 
Cosmo Policemen who have 
passed this way have left 
behind them a number of 
Power Pyramids, and If you can 
find these they will boost your 
energy and provide you with a 
series of Increasingly powerful 
weapons. 

The game reminds me of an 
old Qulcksllva title that I used to 
like called Mighty Magus, In 
that you have a sldeways-on 
view ot a maze rather than the 
usual overhead view, and have 
to wander up and down be-
tween levels In order to find the 
correct route to the deepesi 
level. 

The graphics are good, and 
all the moving sprites, though 
small, are finely detailed. But for 
some reason the programmers 
have placed a large box at 
each side of the screen display 
so that the actual area showing 

Gal(l)van In the caves Is very 
narrow. This spoils the game a 
little, since It means that any 
creature approaching from the 
sides is right on top ot you as 
soon as It appears on screen, 
which doesn't really give you 
enough time to react and 
defend yourself. And while the 
animation Is good, the 'jump' 
control seems to respond too 
slowly - there's a noticeable 
delay between pushing the Joy-
stick up and actually seeing 
your figure jump 

These things don't ruin the 
game and I have to admit that 
I enjoyed blasting my way 

around the caves, but they do 
make It less addictive In the 
long run as you can often find 
yourself getting hit and losing 
lives through no fault of our own. 
So, nice game good graphics, 
but not a classic 

M i t 

or not. Up to four players can 
play and these are represented 
by pleasant caricatures on 
screen. The screen presentation 
Is colourful and clear, control Is 
by keyboard and once mast-
ered Is easy and effective, 
although at first I found it 
confusing and awkward. 

1 couldn't get the Space key 
option to function, but this 
could be due to the Transform 
keyboard I was using, It some-
times causes slight problems. 
Although you can play on your 
own It wasn't until I persuaded 
a tew trlends to play as well that 
any real challenge and enthus-
iasm developed, then It be-
came aulte absorbing and 
enjoyable 

It you enjoy board games* 
card gamea dice games or are 
an avid gambler and Intend to 
visit the USA and want to 
gractlce this national game 

etore risking your own cash 
then this is a must. Just out of 
curiosity It is Interesting to know 
how the game Is played. It 
makes sense ot a tew American 
comments In some films and 
series. 

TIMETRAX 
Mind Games 
£8.95 

It Is a very frustrating and 

ga 
budding Elnstelns, Fn that It 
requires you to think about 
several possible actions and 
options for each problem 
encountered. 

The manual supplied with 
the game Is ten pages long 
and is written in ralher small 
print, the first page Is given over 
to the plot and ihe rest are 
descriptions of possible actions 
They recommend that you read 
it carefully before playing and 
It is a good Idea. 

challenging game there are 
elements of many other prog-
rams within It, including a well 
animated and colourful action 
area of the screen. The anima-
tion is a bit on the slow side 
though but It's certainly not Just 
a simple arcade game 

The display Is broken Into 
sections and the largest, top 
half of the screen, Is the three 
level action screen, here your 
character walks, climbs, jumps 
and shoots at other beings. 
Mind you. try as we could we 
were unable to find the pistol 
which was supposed lo be on 
the start screen, 

Below this is a set of windows 
which give the Items tound and 



uu 
carried, eye display, visual 
display, energy display, time, 
tiles ammunition, (unction and 
menu choices The Menu win-
dow is perhaps the second 
most Important in that It allows 
you to perform many tasks not 
Immediately possible from the 
action screen, such as Look, 
Take Use. Drop Swap etc 

There are potions and spells 
to tlnd and use, time portals to 
transport you to another era, 
weapons to discover and their 
ammunition, chests, keys and 
eight minds which have to be 
given their correct Item. There 
Is even o variation of Ihe 
Mastermind' type of game 
thrown In ot the end! 

A real mlndboggler of a 
garnet, this one reminds me of 
Swords and Sorcery, but it Is a 
much more complex and welt 
designed game. Not really 
suitable for those who want a 
simple shoot em up but if you 
found the Wally gomes a 
doddle and have a few 
millenla to spare try Ttmetrax. 

•t 

.T.O.R.M 
Mastertronlc 
£1.99 

This Is a straightforward ma2e 
chase A f ind and kill' game 
but with the unusual option of 
al lowing two simultaneous 
players. The plot is that Corrlne, 
wife of Storm the Warrior, Is a 
helpless prisoner in Una Cum's 
laboratory lair. Una Cum has 
left his castle to search tor a box 
called the Fear. 

Meanwhile Storm and his 
comrade the wizard Agravaln 
Undead venture Into Ine lair 
and have to deal with the traps 
and minions on Una Cum to 
collect the three snake 
brooches needed to effect the 
rescue of Corrina A single 
player is unexpectedly casl as 
Agravaln and two players 
choose between the two 

Apart from the rather 
inconsistent tact that Agravaln 
seems to be Ihe main charac-
ter. there is no joystick option 
and that the title implies that 
the letters are Initials rather than 
a name, there Is not a lot wrong 
with this game. 

Instructions are offered on 
screen and are well written in 
a redesigned character font. 
The game screen itself is an 
aerial view of the action and Is 
colourful and clearly designed, 
movement Is smooth and there 
appear to be no colour 
clashes though animation Is 
minimal. 

Screens have covered areas 
which your character and your 
opponents walk under and are 
partly obscured making lite a 
little bit more difficult Control 
keys are NMLP and ENTER for 
STORM (representing LRUD and 
tire), and XCAZ kx Agravoln plus 
CAPS and U for using a scroti or 
mask. 

A joystick option would have 
made ploying much easier 
and if the Sinclair or RAM lurbo 
Interface hod been catered for 
then you could still have kept 
the two player option. 

Although this is not a classic 
game there Is enough game-
play and almosphere to pro-
vide a few hours of happy 
wandering around In the maze-
like rooms. Attackers are many 
and varied and need constant 
fending otl, fighting Is a bit 
disappointing and an attack 
seems to consisl ol an enemy 
standing in front of you block-
ing your path. Death seems to 
come quickly and unexpect-
edly (at least for me It did], and 
this was probably due to my not 
finding and consuming the 
food and drink provided In 
some rooms 

Fair value at this price for 
arcade gome lovers 

PUB GAMES 
Alligata 
£9.95 

Presented In a jokey manner 
with a cartoon style insert and 
opening page this tape con-
tains seven very reasonable 
games of the type found In 
many of our traditional drinking 
establishments 

The program begins by 
asking for the names ofthe two 
players and If you want to play 
a complete competition set of 
all games or separate games 
In practice mode. 

The games are Darts Bar 
Billiards Dominoes Table Foot-
ball, Fbntoon, (*>ker and Skltlles 
I will Just menilon here that 
although It Is called skittles the 
game presented Is actually ten 
pin bowling, quite a different 
thing as real players will tell 
you. 

Each game consists of a 
predetermined number of 
goes for instance In Pontoon 
each player has ten games 
against the bonk, oiher games 
you play against each other. 
Money Is the measure of your 
success and it Is nice that the 
limits mean that you can only 

end up with a reasonable 
amount at the end, I find It 
difficult to believe In games 
where you end up wilh money 
In fantastic amounts 

Each gome loads In separ-
ately and they are contained 
on the two sides of a long 
cassette tape, rather like the 
Sporting Events games this 
means tnat there are several 4/5 
minute periods when you have 
to wait for the next section to 
lead. Some of the games were 
less interesting than others but 
this comes down to personal 
tastei It would have been nice 
If you could have had Ihe 
option to select those you 
wanted to play from the start 
rather than have to play them 
all. 

I can remember a program 
to play Darts alone which cost 
about £5. so all In all, If you 
enjoy this type of computer 
games simulation then it Is 
good value tor money. 
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Compatible with ZX Spectrum +2 • Compatible with ZX Spectrum+2 • Compatible with ZX Spectrum+2 

Probably the best joysticks in the world 
T H E T O F P j Q P ^ r g g g j g 
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/ 

ONLY 

£ 8 

• 

The Explosive Joystick 
Compatible with ZX Spectrum.16k , 48k ,128k .+2 . 
Commodore 64 . Vic 20. Amstrad, Atari, e tc 
At onty £8 95 the features on the 125 are second to none 
Besides its unique internal structure, built to withstand 
immense punishment from even the most vigorous games 
player, the loystick contains no less than tour extremely 
sensitive lire buttons Two are housed in tho handgrip 
which has been moulded tor extra comfort and ease 
ot operation The tngger tmger tire button providos 
ease and comfort (or your linger and the lop tire 
button is contoured to tit your thumb tor sure lire 
shooting The base fire buttons aro positioned lor extra 

control and two hand linng whether you are 
right or lott handed 
A built in auto-lire swiich provides continuous 
shooting at the touch ot a tiro button 
Including Spectrum+2 Selector Connector 
The 125 comes comptote with a full 12 months warranty 

Pricat <ncluO* VAT. pc»l*o« A PKionQ Odivanr no"n*ilr 14 Mr* 
Ei(xy1 WCK'I * l noai l racoi l DmJw •nqurnat ••icom* 

C h H i i h pfuJucit *v« i l i t t * i fOT txanciwiot 

Dlxonm WHSMITH+ Store* 
jro 41 good ccnpuiw ytw 

A Right Royol Joystick 

MICROSWIICH JOYSTICK 
^ M E T A L SHAFT #£AUTO FIRE 

+ 2SELECTOR CONNECTOR 

^ 1 2 MONTH WARRANTY 
• Deluxe,robust construction. •Comfortable rugged 
hand-grip, Sdirectional control with automatic centering. 
• Heavy duty base with strong stabilizing suction cups. 
• Highly sensitive light touch MICRO SWITCH fire buttons. 
• Economically designed control handle with indestructable 
METAL SHAFT. • Built in AUTO FIRE function. ff 
MachI*Joystick compatible with • Sinclair ZX Spectrum 16K.48K.126K + 2 
• Amstrad computers • Commodore 64 & VIC 20 Computers 
• Commodore C16 & Plus 4 Computers (adaptor sold separately) 
• MSX Computers • Atari 2600 & Atari 5200 Video Game Systems 
• Atari Home Computers 

Pi>caft ,n<lud« VAT. poillgl ipjcliAg D t l i r i ' rnOfmi l l r Ud4|l t ipo(l (Kdcil llAdlilil coil 0 * l l * i artlcomt 
Chiaianp'odticu »««.l*bl« iiom Ditncnt ioi D l x o n a \ S H S M I I H # n. t thSi S i o n t 

tnO <:' good conpwTt' tAopt 

Marketing 
CMfttAM MARKETING LID 

IWILlOWBROOK SCIENCE PARK 
CRlCKHOwEtl ROAD, ST MELLONS CARDIFF 
TEL CARDIFF (02221777337 TELE* 497455 

FAX;0222 779404 

Compatible with ZX Spectrum +2 • Compatible with ZX Spectrum +2 • Compatible with ZX Spectrum 4-2 
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Strike Force 
Harrier 
Mlrroreott 
£9.95 

This is an excellent l l ighl 
simulator, a complex combat 
strategy game and an 
impressive shoot-em-up all 
rolled into one The strength ol 
this impressive and well thought 
out package Is that it's 
enjoyable to piay on all these 
levels and accommodates itseH 
to the Inepl novice as well as 
the experienced simulator (Iyer. 

At the learner's level you can 
get your (lying skills tuned up by 
using the practice mode, or il 
you want to get straight into 
aerial combat opt tor combat 
practice mode which gets you 
straight into a dog tight. 

As you ore (lying a Harrier 
jump jet there are not one but 
three methods ol taking oft — 
there's the conventional runway 
take-off. a short version tor quick 
escapes and. ol course, the 
vertical take-oft. Similarly you 
have three types ol landing 
techniques. Alt these are 
relatively simple to master 
(unlike a lot of (light simulators) 
and sensibly the challenge of 
the game is placed on your 
ability to pull otf manoeuvres in 
the air rather than making the 
routine elements such as take 
off and landing unnecessarily 
difficult. 

As you would expect the 
gome is best played using a 
joystick but you'll also be 
making (ull use ol Ihe keyboard 
which is chock full ol single key 
commands for weapons sys-
tems flight controls and radar 

systems Ihe cockpit display is 
packed with instruments but it's 
all essential and nothing has 
been Included just for effect. A 
nice touch is the tinted wind-
screen which houses a digital 
compass and height indicator, 
speed and vertical speed 
monitors a pitch indicator and 
an all-tn-one gunslght and roll 
indicator. Below them there are 
indicators for brakes gear and 
Haps as well as warning and 
damage monitors Along the 
bottom of the display are 
guages tor fuel and thrust 
(which doubles for a message 
screen, air attack radar and 
whal is known as the FOFTRAC 
map (Friend or Foe Tracking 
Radar). The FOFTRAC mop 
shows the landscape In the 
sector you are Hying through as 
well as your own position and 
the location of enemy torces 
Unfortunately it's often difficult to 
tell just what is going on in the 
sector as Ihe symbols are very 
small ond the registering of 
your own position at times 
seems erratic 

Once you have acquainted 
yourself with the aircrofl and its 
capabilities you can then 
attempt a mission. There are 
three levels of skill lo choose 
Irom, Pilot, Commander and 
Ace. The upper levels act as a 
sort ol handicap, calling upon 
you to use greater Hying skill 
and more accurate marksman-
ship lo succeed. 

The mission is to destroy the 
enemy's headquarters 250 
miles away and the action 
lakes place over a massive 512 
sector map which contains over 
3000 mountains 3500 surface to 
air missile sites and over a 
thousand tanks First you must fly 
a reconalssance mission over 
the area you wish your ground 

forces to overrun, then establish 
a base before the ground 
troops can move up. then It's 
onto the next sector. It this all 
sounds a bit strategical it is but 
there's plenty of opportunities to 
blast hell out ol enemy planes 
and tanks The mission will 
certainly take a lot of time and 
effort to complete and Is Ideal 
(or those who like to become 
totally absorbed In a battlefield 
simulation. 

An Inlormatlve and 
comprehensive 26 page 
manual comes with the game 
and al the back are illustrations 
ot defence and attack 
manoeuvres with evocative 
names such as The Scissors The 
Split S ond The Immelman. 
These are meant to resemble 
closely actual tactics used by 
Harrier pilots In addition there 
Is also o sheet which gives an 
Illustrated guide to the cockpit 
and the keyboard keys On the 
reverse side is the grid of the 
combat area which can be 
used for mapping. 

Strike Force Harrier has been 
designed to be as authentic as 
possible and will probably 
exceed your expectations of a 
package ol this kind. 

Johnny Reb II 
Lothlorlen 
£9.95 

Olli and Lissa 
Firebird 199 Range 
£1.99 

Despite the uninspiring title 
and the even less inspiring 
cassette picture, this 
programme is a gem. 

Its a "lump-the-levels-and-
moving-creatures collect the-
objects-and-take-them-lo-the-
right-place" type ot game. In 
this particular variation you 
hove to collect a single item 
per screen and take it to Lisso 
(or go close to where she is) so 
that she can make a potion to 
make their friendly ghost 
invisible Once the ghost is 
rendered invisible then he can 
scare off the American 
purchaser of the casfle. who 
wants to export it to the US ot A. 
Loads ol political and social 
comment here! 

So whal. you say, surely It's 
yet another manic miner 
clone? I have to agree, but the 
animation and backgrounds 
are nothing less than superb 
and this lilts it into a different 
league The animation ot your 
control choracter is brilliant, the 
closest 1 have seen to cartoon 
quality yet. and the death and 
success routines ore amusing 
ond pure genius 

There is a small amount of 
dicker in certain positions ond. 

with a lew sprite encounters but 
considering the detail ol the 
background and the charac-
ters this could have been much 
worse. 

Sound is cleverly used and 
adds to the game with some 
recognisable snatches ot tunes 
and the occasional squelch or 
crunch. 

Control is a simple matter ol 
lelt. right and jump and there 
are eight screens to complete 
per game. Each screen must 
also be completed in a limited 

time and you have the usual 
three lives All in alt. this is the 
kind ol game which gives a 
good name to budget 
programs 

IJUUIJ 

This Is an American Civil war 
simulation that Is bolh easy to 
play and otters a lot of variation 
even though it is concerned 
with only a small scale skirmish. 

It's a one or two player 
game that centres on a stra-
tegically important bridge. You 
can opt to control Ihe superior 
Confederate torces trying to 
capture the bridge or take the 
smaller Union force desperately 
trying to defend It. 

Although by the standard of 
some war games Ihe overall 
map is quite small, the 
emphasis in this game is in the 
effective marshalling ol your 
forces and the scenario offers 
more than enough opportunity 
to show your leadership skills or 
alternatively show up the lack 
o( Ihem. 

A major leature that makes 
this a wargame you will want to 
play again and again is that 
the basics o( the game con be 
changed Irom the start of a new 
campaign. Landscape leotures 
such as houses lences and 
walls can be placed anywhere 
you want them and ihe type 
and number ot your forces can 
be altered. The units you 
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choose to lead can also be 
changed according lo the 
strength, weapons and experi-
ence you require. 

There are three levels. Level 
one gives you a 30 turn game 
and has "invisible enemy units" 
when you play a one player 

Same, that is, you can only see 
e opposing lorces when Ihey 

come into viewing range Levels 
2 and 3 lake 35 and 40 turns 
respectively. 

Giving orders to your units is 
easy using a cursor and icon 
arrangement that allows you 
options such as advance, dig 

in. charge or tire. As you are 
furiously running around the 
battlefield with your cursor you 
can watch the progress ot your 
units. Retreating units ol infantry 
will not respond to cursor 
control, the message "Broken — 
cannot rally" flashes up In time 
however morale may be raised 
and 1hey can be thrown back 
into Ihe fray. The simple 
command system makes 
Johnny Reb II a joy to play and 
Ihe very vivid graphics allow 
you lo keep a tab on exactly 
what Is happening. 

Johnny Reb II is Ihe sort ot 
gome that may persuade those 
who up till now have been lell 
cold by the idea ol wargames 
to think again. For those who 
are already avid wargamers 
this one is a must. t " j , 

Video Poker 

Headcoaoh 
Addictive Games 
£8.95 

A superb game Irom the 
company famous lor and In the 
some style as their Football 
Manager game. 

The objective is to win the 
superbowl. To do this you must 
first win enough games in the 
twelve-week season to earn a 
place in the playolts and then 
to fighl your way through the 
first round to the conference 
championship and finally the 
Superbowl. 

The game starts with you 
entering your team division 
number and then selecting 
your team. You Ihen play a 
match in a style similar to 
Football Manager. Although the 
graphics are two dimensional 
you have real control over your 
players unlike other football 
manager type games, making 
It not only a game ol stalegy 
but also a game of skill. 

Alter I lost the first game that 
I played I was shown ihe week's 
playolf scores of all Ihe other 
teams. Occasional news 
bulletins gave me efficiency 
rotings ot my team. Team 
managers sometimes 
contacted me and made 
various oflers and contracts to 
buy, sell, or swop my players. 
The number of options, detailed 
instructions and sheer 

fascination ol planning for 
success makes it a game that 
I would recommend to anyone, 
even if they did not know about 
American Football. I 
part icularly liked the 
instructions which are both 
informative and educational. 
The game Is well worth the 
money, and Is a great 
introduction lo this type of 
strategy and simulation game. 

Mastertronic 
£1.99 

What you Ihink of this game will 
depend very much on your 
attitude towards playing 
solitary card games. Personally, 
I've always iell that playing 
card games (or board games) 
on a computer was a poor 
second to playing against a 
'real' opponent. This is 
especially true of a game like 
poker where the element ol 
bluff is such an important part 
of the game. 

The presentation of the 
game is quite slick; the screen 
display is a replica of the video 
poker arcade machine, with 
the five cards In the top half of 
the screen and the hold' 
buttons, belting information 
and your money displayed 
beneath that. The cards slide 
onto the screen from above, 
and there's quite a neat elfect 
that gives the impression of the 
cards being turned over. 

The Inlay gives details of all 
Ihe different types, ol winning 
hand and there's an onscreen 
table ot belling odds that can 
be called up. 

The weakness of the game is 
lhal you're really just playing on 
your own. All Ihe computer 
does is to deal Ihe cards and 
keep track of your money; 
there's no attempt to use the 
computer as any sort ol 
'intelligent' opponent, so you're 
reduced lo just deciding which 
cards to hold on to You can't 

bluft your opponent because 
there's no opponent to bluft 
(there goes my Cool Hand Luke 
impersonation), and as you 
make your one and only bel 
before you see any of the cards 
you can't even risk losing your 
shirt on on inspired (or insane) 
series of 'raises' and 'calls'. 

There are five skill levels 
provided, but the only eflect 
they seem to have is to load the 
pack against you. which is an 
easy way around the need lo 
provide a computerised 
opponent. 

Visually this is one of Ihe 
better implementations ol a 
card game thai I've seen on the 
Spectrum, bul until someone 
can program Ihe machine to 
ploy poker like Edward G. 
Robinson I'll stick to the real 
thing. 

Room Ten 
CRL 
£7.95 

This game glowingly described 
on Ihe inlay as being "the 
stunning game ot Ihe future" 
could more accurately be 
summed up as 'Pong revisited". 
There's a sophisticated split 
screen display with 3-D 
graphics but even after a tew 
moments on court it's apparent 
that the ghost ot Pong has 
returned, 

The aim ol ihe game (you've 
guessed it) is to get your bat in 
Ihe way ol the oncoming ball 
and direct it back up court. 
Gone is Ihe tiny oblong ot 
yesteryear as now you've got a 
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equipment that's needed, and 
work out how best to use all 
these things. Arnold can carry 
up to live objects al o lime, and 
there's a leieporl system that 
can be used to move around 
the station quickly (If you can 
work out the passwords 
required lo activate it). 

Alonq Ihe way Ihere are lots 
of absorbing devices' which 
pop out of thin air and drain 
ARNOLD'S energy supply. You 
can survive several contacts 
with these belore losing a life at 
which point you turn into a pile 
of dust and get swept away with 
a brush. You can fire your own 
missiles at these devices In 
order to get them out of the way, 
though your supply Is limited so 
it's best to get used to 
controlling ARNOLD'S rotating 
style ol movement In order to 
ovoid collisions. 

The main challenge In the 
game Is explorat ion and 
locating objects, but as ihere 
Isn't much In Ihe way of 
obstacles or problem solving to 
deal with and to lend a bit ol 
spice to the business of 
explorat ion, Bombscare is 
unlikely to offer the some 
challenge over a period ol lime 
lhat Alien 8 mighl. On the other 
hand, Bombscare only cosls 
about a fifth of whal Allen 8 
would set you back, and It's still 
good enough lo keep you 
occupied for a few evenings 
now that winter's on Its way. 

ROOD ft 

M A 

good sized bol which you can 
move around In space. One 
limitation is that you are sluck 
on the back wall and the main 
challenge of the game is 
adjusting to the angles of the 
ball as II bounces off Ihe wall — 
II il gets post you your opponent 
scores five polnls and the first 
one to reach 35 wins. 

There's an adequate variety 
of game opllons. with five 
speed settings and a computer 
opponent who can play on 
three levels of skill. Playing Ihe 
computer is okay (It's very slug-
gish on the low selling and very 
Beckerlike al Ihe lop level) but 
this is ihe sort of game, like the 
original Pong, which is best 
played against a human oppo-
nent, Room Ten will definitely 
appeal to those who like 
Instantly accessible competi-
tive games, and as an update 

ol Pong It suffices. It would hove 
been nice though to have seen 
a few changes in the rules and 
gameplay to make it more 
Interesting and the split screen, 
although necessary, gives Ihe 
game a claustrophobic atmos-
phere that could become 
wearing after a tew games. 

II by any chance you missed 
out on the simple pleasures of 
Pong or want to rekindle 
memories In a 3D court you 
may wan! lo sample Room Ten, 
but if you want something more 
than following the bouncing 
ball, go elsewhere. 

Bombscare 
Firebird 
£1.99 

Just lately I've been dreading 
the arrival of each new game 
In Ihe Firebird budget range 
because they've come up with 
some right duds recently, buf 
wilh titles like Thrusl and now 
Bombscare Firebird can siart to 
hold their head up again 
(though without getting too big 

headed, since Masterironic are 
still out In front when it comes to 
budget games). 

Bombscare is a sort of 
budget version of Alien 8, 
employing the Ultimate style of 
3D graphics that jusl about 
everyone's using these days You 
control a bomb disposal robot 
called ARNOLD in an attempt to 
defuse the time bomb planted 
on a space slotion in orbit 
around the planet Neptune. To 
do this you'll have to search the 
station for the tools and 
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Football 
Manager 
Addictive Games 
£9.95 

The evergreen Football 
Manager has been released 
for yel another season and it is 
as compelling as when It first hit 
the market many moons ago 
There must be a version of this 
gome lor just about every micro 
on the market (and I can even 
remember a ZX81 version!). 

The game is essentially a 
text game of strategy and 
planning, buying, sel l ing, 
t ransferr ing and select ing 
players to get your team 
slrenglh as high as possible in 
five areas, energy, morale, 
defence, midiield and attack 
before playing a match. Full 
league tables promotion and 
relegation. FA Cup and the 
option to save or load a game 
is provided. 

The graphic replay ot match 
highlights is an effective way of 
adding tension to displaying 
the results better than a simple 
pause and you can really get 
into It. I actually cheered or 
groaned as goals were scored 
lor or against us 

This is the ul t imate 
accolade, and this Is probably 
one of the best strategy and 
simulation programs on the 

market, time has not aged it al 
OIL 

An important consideration 
with this kind of game Is the 
ease with which you can grasp 
the essentials and Ihe degree 
of options during play. The 
clear, well designed screen 
displays make it simple to read 
and understand, even without 
resort ing to the detai led 
Instructions supplied, and Ihe 
variations are plenty. Including 
the occasional " luck" or 
random element. If you are 
keen on Ihls sort of program 
Ihen Football Manager is an 
absolute must, and if you are 
not sure if this type ot game is 
your forte, then this is the one to 
try. You'll soon be hooked. 

cm \ 
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SINCLAIR TITLES • 
SOFTWARE 

KNOCKOUT C2.95 
WATCH FISHING £2 95 
SON Of BLAGGER £1 99 
AW.ERON £2 50 
HIGHWAY ENCOUNTER £3 95 
ALIEN HIGHWAY (3 95 
T . L I - (2 95 
SOLD A MILLION INC 
DECATHLON SABRTWULF BEACHJAO T S W 

(4 95 
BOUNTY BOB (3 95 
BE AC H A D • 1 ) M 
BRUCE LEE (3 95 
BEACHEAD (2 95 
ROBOT MESSIAH (2 50 
TECHNICIAN TEO (L 99 
AVALON (2 99 
ACTIVE COMPUTER LEARNING BOOKS 
• * TAPES (2 95 
MATCHPOLNT (3 95 
NOW GAMES INC 
LORDS Of MIDNIGHT. FALCON PATROL 
ARABIAN NIGHTS BRIAN BLOODAXE 
STRANGELOOP PYJAMARAMA (3 99 
ASTRO CLONE (3 95 
WANTED MONTY MOLE (2 95 
JONAH BARRING! ONS SQUASH a M 
BACKPACKERS GUIDE ( 1 99 
WIZARDS LAIR (2 99 
WHEELIE (3 50 
EMERALO ISLE (4 50 
ADVENTURE QutSI (4 50 
LOWS OF TIME (4 50 

SNOWBALL £4 50 WAY OF THE EXPLODING FIST (4 99 
SABRE WULF F2 50 FRIDAY 13ITI (2 99 
B1ZZ1COM (BUSINESS CONTROL SYSTEM: £2 95 GUNF RIGHT (3 99 
PAC MAN BY AT AFILSOFT £5 95 JET PAC (2 99 
QUICKSILVA WORD PFLOC £1 99 KNIGHTSHADE £3 99 
BRAXX BLUFF £1 99 RAID OVER MOSCOW £3 95 
HEATHROW A T c £2 95 ZORRO (3 50 

GRPFIN MATCHS t CHEMISTRY PACK 
IMS YEARS 
ATOVS A MOLES INTRO TO TRKWNOMETRY 
MENTAL ARITHMETIC 95 

AOVENTURTLANO SECRET MISSION [ 3 H 
ROBIN OF SHERLOCK £3 9 5 

KOMPLEX (1 9 9 

VIDEO POOL £1 9 9 

SPACE RAIWR CARTRIDGE £1 0 0 

INTERNATIONAL KARATE f 5 9 5 

CYBERUN £3 9 5 

GOLFING WORLD ( 2 5 0 

PINBALL WIZARD £3 9 5 

SUPERCHESS £3 9 5 

BCAMHlDfR £2 9 9 

MICRO PROLOG BY SINCLAIR £4 9 5 

SPACE SHUTTLE ( 3 5 0 

30 LUNAR ATTACK £i 9 9 

EOUNOX ( 4 9 9 

10 MEGA HITS ( 5 9 5 

SPLOERMAN HULK ( 2 9 9 

FRANK 0RUNOS BOXING ( 4 25 

STARBIKE ( 2 9 5 

PSYTRAXX ( 2 9 5 

WKJJAM WOBBLER ( 3 9 9 

TOY BIZARRE ( 2 9 5 

TWLSIER ( 3 9 9 

TALOS ( 2 9 9 

JUGGERNAUT ( 2 M 

BLADE RUNNER £2 9 9 

EDUCATIONAL PACKS 
PHYSICS 0 LEVEL A LEVEL 
MATHS 0 LEVEL CHEMISTRY 0 LEVEL 
BRTXOGY Q- U V T L ( 9 9 5 
COLLINS 4 11 YEARS PACK 
WWATS THE TIME KNOW VOUFT TABLES 
FIRST NUMBERS f? 
COUJNS PADOWGTON PACK 
PAOOLNGTONS EARLY VISIT, PAOCMNGTONS 
GARDE'. GAVE PADDlNGTON AND THE 
DISAPPEARING INK t J 9b 
HILL MCGLFLSON PACK 
PUNCTUATION PETE BALLOONING 
CAR JCKJWTFY. SPECIAL AGENT 

GAMES PACKS 
SHVEKSOFT PACK WC 
SUPFFTMUTT ARCADE ACTON OR*T£R 
STARSHIP ENTERPRISE CYBER RATS ARCADE 
ACTON SLIPPERY SID ( S 00 
COOENAME MATT I , VIEW KILL FFLIOAV 
13th TEST MATCH BEAKY A TH£ EGG 
SNATCHEHS THEY PYHAM'D _ (5 95 
IMAGINE PACK INC 
STOMLERS PEDRO ALC«EMTST 2100V 
ZIPZAP CONQUEST £395 
ON THE OCXS MC 
SNOOKER W0«L0 CUP FOOTBALL OLYMPICS 
GOLF. DERBY DAY 

U T I L I T I E S 

LONGMAN SOFTWARE « 10 YEARS 
SUM SCRUNCHER ROBOT RUNNER 
WHO WORDS. A B C LIFT OFF 

( ' 9 5 SPECDRUM (25 00 
QUICK SHOT U WITH Y S (10 95 

(6 95 ALPHACOM PAPER 5 ROILS f 8 95 

THE COVENANT ( 3 5 0 
MANTR0N1X (3 99 
OALEYS SUPERTEST £4 99 

SPECTRUM EDUCATIONAL BY SINCLAIR 
MCMILLAN ALL TITLES F2 99 EACH 
PLANET PATROL. CARGO. GLIDER. MAGNETS 
SOUNDABOUT SPELLBO* DISEASE DODGERS 
WEATKERMASTER WORDSF TTER OIL STRIKE 
MACMAN A THE CABER EATER. MAC MAN IN 
THE TREASURE CAVES ALPMABETTER 
MACMANS MIRROR IMAGE MACMAN ANO THE 
GT ESCAPE BODYSWOP 
GRIFFIN SOFTWARE PACK INC 
5 YEARS AND OVER 
TABLESUMS NUMBER*UN GET SET (5 95 
GFTFFM PYTHAGORAS PACK MC 
1015 YEARS 
THEORUM OF PYTHAGORAS. FORMULAE 4 
COMPOUNDS FUNDAMENTAL ALGEBRA (5 95 

CURRAH MICRO 5 SLOTS E 2 95 
COMPUTER TO T V LEAOS ( S 50 
MICRODRIVE CARTRIDGES ( 1 99 
ALPHACOM TIME* 12 PRINTERS £31 95 

p&p 75p all orders 
overseas -C1.00 per tape, 

€2.50 packs. C5.00 peripherals 

LOGIC SALES LTD 
6 Middle Peterborough Cambj 
24 hour ordering 00 0733 313870 

• NOW AVAILABLE - the official Spectrum Upgrade! 

iTurn your Spectrum into 
laSpectrum + for just £23 

Professional full size keyboard 
-includes 17 extra Keys 
Responsive Typewriter style action 
Accepts an current Spectrum 
software ana peripherals 

+ £1 .50 p + p 

TIXWNFEO GuptKl 

Irwttlrd (or*M Cmorioncloh 

— Here's some exciting news for Spectrum owners... 
the official Spectrum upgrade Kit Tne upgrade has everything you 
need to turn your Spectrum into the stylish new Spectrum + You don t even 
need an understanding of electronics, }ust the ability to solder a few wires together' The 
leaflet in the kit givesdear step by step instructions if you re not sure about doing it 
yourself, don t worry Simply return your 48K Spectrum to us and for £29.95 * £1 SO 
p t p we ii upgrade n for you 
The bigger, better Spectrum keyboard 
The Spectrum + measures 12 v y x 6' it has a large typewriter-style keyboard 
with hard, moulded keys You ll find the new keyboard has a smooth positive 
action - ideal for touchtyping word processing simulation programs, and 
e»tended program ming sessions Two retracta bie legs give a perfect ty pi no posit Ion 
There are S8 keys in all including 17 new keys Programmers will be pleased 
to see dedicated punctuation keys a space bar and separate shift keys for graphics 
and extended modes And a reset button allows you to dear a program from your 
computer s memory without disconnecting the power supply 

The off ic ial Spec t rum Upgrade, Naturally your upgraded 
computer will accept ail the peripherals in your Sinclair system 

interface i Microdrives and so on as well as all Spectrum software 
iust as important, new Spectrum software and peripherals will be designed I 

p.7 with the Spectrum + in mmd So the Sinclair upgrade adds stylish looks, new | 
, f capabilities and new potential for the future 

HOW TO ORDER BY MAIL 
1 if you require us to do the upgrade for you please send £29.95 + £ i SO p • p Total £3145. 
2 Should you require the do it yourself kit just send £33 00 * £ 150 p + p Total £24 SO. 
J if you require your Spectrum to be repaired and upgraded to a Spectrum Piuswehaye a 
special offer price of just £50.00 complete 
Orders can be placed by using your Access Card on the numbers oeiow i t 

Upgrade Dept. 140 High street West. Clossop. Derbyshire SK13 8HJ 
Tel: (04574) 66555/67761 & Manchester 061-236 0376 

© copyr ight Videovault Ltd NO 689032 



The Sacred Armour of 
Antiriad 
Palace Software 
£8.99 

Noble savagery meets 
high technology in 
Palace's arcade 
aventure. 

This scenario is brought to life 
by the inclusion of a 16 page 
comic book drawn by the 
game's designer Dan Malone. It 
makes a nice change from 
wading through grandiose prose 
that usually accompanies 
similar games and means that 
you have a clear idea of what 
you, as Tal, are out to 
accomplish. 

The comic book also creates 
an atmosphere before you enter 
the game itself. This atmosphere 
is enhanced by the graphics 
which are among the most 
attractive and detailed to be 
seen on the Spectrum to date 
Tal himself Is a large figure, 
convincingly athletic and 
certainly not lacking in the jump 
department. His first objective is 

to locate the Anti-Rad suit and 
he can pick up an endless 
supply of rocks to help him 
knock out the nasties who stand 
in his way. The throwing action 
takes a bit of getting used to — 
that's because it's lifelike. Rocks 
are hurled not in a straight line 
but In an arc which makes pin 
point accuracy essential. 

Among the early contenders 
to whittle down your lives are 
hanging slothes who are deadly 
if they grab you, flying insects 
with "delayed Intelligence" (le 
they will give you a Tew seconds 
before they home in on you ) 
and acid rain droplets which 
are Instantly lethal. 

Once you have located the 
suit you can activate it simply by 
standing in front of It. Activating 

•^ar oft in the future the earth Is 
transformed into an irradiated 
wasteland by nuclear war. Over 
the centuries a new race of 
primitive hunters emerged. They 
preferred a peaceful life but It 
did not last for long. Alien 
invaders conquered earth and 
put the tribe into slavery. The 
ruling aliens created a strong-
hold deep inside an extinct 
volcano Powerless to tight the 
invaders' advanced weapons 
the tribesmen seem doomed but 
the elders recall the legend of 
"a sacred armour" that could 
enable a man to withstand the 
radiation levels of the volcano 
and destroy the aliens' citadel. 
Tal, the strongest warrior is 
selected by the elders to 
attempt this last ditch effort to 
save the people from slavery. 
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the suit brings the display panel 
at the toot or the screen 
flickering Into action. The panel 
Includes Indicators for armour 
energy levels and Tal's stamina, 
geiger counter, tactical 
message read out, and 
component Indicator. This last 
Indicator shows you are four 
components short of using the 
suit to accomplish the mission. 

So you have to leave the 
security of the suit In order to 
find the 'grav boots'. This natty 
line in turbo charged footwear 
will enable you to get into the 
suit and get airborne. Although 
you can hover quite effectively 
in the suit In order to pick up 
essential objects such as a 
particle negator pulsar beam 
and the Implosion mine to blow 
up the alien HQ, you need to 
get out of the suit again from 
time to time. This results In plenty 
ot hazardous nipping in and out 
of the sacred armour. One 
problem to avoid is parking your 

suit on a level to which you can't 
return. To alleviate this problem 
there Is a transporter concealed 
In the forest, which will return 
you to the suit wherever you 
have left it. 

As you progress through the 
game the obstacles of course 
become more difficult. A 
particularly tricky sequence 
Involves running the gauntlet 
through a series of flrebreathing 
dragon statues. The flames look 
very convincing and of course 
take a toll on your energy. The 
radiation rises to deadly levels 
the nearer you get to your 
objective and its a real race 
against time to plant the bomb 
before you succumb to the 
gamma rays. One moment of 
hesitancy, one false move and 
It's game over. 

Antiriad is extremely 
pleasureable to play and the 
difficulty level has been pitched 
just about right. Palace's previous 
games Cauldron and Cauldron 
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2 certainly gave no quarter as 
far as difficulty is concerned 
and it may be that the appeals 
of stumped Cauldron players 
have persuaded Palace to make 
Antiriad just a shade easier. 
Most games players will however 
find that Antiriad is hard (but 
fair). 

Overall Antiriad is an 
excellent package that has 
been presented with an expert 
eye for detail. The post holocaust 
scenario is hardly new to 
computer games but with 
Antiriad effective twists and 
touches have been added to 
make It stand above the crowd. 
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Hard hitting action on 
the baseball diamond 

HARDBALL 
Advance Software 
£3.95 

Ith Channel 4 hoping to turn 
the nation into baseball tanatlcs 
by showing the World Series tor 
the tlrst time this Is a timely 
release for those who want a 
taste ot the simulated action. 

Originally marketed on the 
Commodore 64 by US Gold, 
Hardball was considered too 
complex tor conversion to the 
Spectrum and the rights passed 
to a new company. Advance 
Software, who have proved it 
could be done successfully. 

Hardball can be played 
against the computer or as a 
two player game (keyboard v 
joystick) and Kempston, Interface 
II and Protek joysticks are 
supported. There are three 
screens and the first to confront 
you is the Manager's Decision 
Screen which allows you to 
choose a well balanced team. 
You can make changes and 
substitutions throughout the 
match too. Perhaps realising that 
baseball players who are 
legends in the States are 
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unknown in Britain you can pick 
a team of colourful names such 
as Einstein. Lineker and Asimov. 

Alternatively you can hold oft 
from tinkering with the team and 
get straight on with the game. 
Pressing the Play Ball option 
transfers you to the pitcher/batter 
screen. A state of play display 
hangs over the batsman and 
both he and the pitcher are 
large, Impressively animated 
figures. In the right hand bottom 
corner of the screen Is a small 
map of the diamond which 
indicates how many batting 
players are on the bases. 

Pitching offers plenty of 
variation. You select from no less 
than eight types of delivery, from 
the Fastball (straight and very 
fast) to the Slider (a curving ball 
that veers at the last moment). 
The actual target area you 
select is cleverly Indicated by 
the backstop's moving glove. 

Batting success relies entirely 
on liming and in general It 
seems that a good clout is 
made by hitting the ball a split 
second after you think you 
should. 
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Once a ball Is hit the outfield 
screen comes up. This shows the 
diamond and outfielders. The 
batter has the option to get his 
players running round the bases 
while the fielder can move his 
receiving fielder (the one who Is 
flashing on and off) to catch or 
retrieve the ball. He can then 
throw it to any of the bases and 
get a running batler out. 

The flurry ot activity as batter 
and fielder take appropriate 
action is exciting but 
unfortunately a lot of hits are set 
pieces, either being homers 
where the ball is knocked out ol 
the ground or going straight to 
fielders for an easy catch. It's a 
small point but the game would 
have benefitted from a greater 
proportion ot action dealing 
with fielding and running 
decisions. 

Despite this Hardball offers 
sports simulation fans a whole 
new ballgame — it's addictive, 
well presented, contains a lot of 
variation and is an excellent 
two-player game. Playing 
against the computer is fun too. I 
lost the first series by an 
embarrassing margin but now I 
can give it a competitive game. 
The computer sometimes even 
takes pity on you and does 
something irrational like send a 
player on a run to a base with 
no chance of making It. 

Overall Hardball can be 
highly recommended as good 
value entertainment and will 
undoubtedly convince a lot 
more people that Baseball is not 
just a game of rounders played 
on the other side of the Atlantic. 

Mi mm 
I : 



Want to join Micronet? 

Need a Modem? 

LOOK NO FURTHER! 

F R E E M O D E M 

with your first 

year's subscription 

•While stocks last. 

Micronet are now giving new members a F R E E modem 

with their first year's subscription! 

V T X 5000 modem with built-in software for Spectrum-*-, 16k, 48k, +2. 

SPECIFICATION 
Baud Rate of 1200/75. 

BT Approved. 

Built-in Micronet software. 

Full Telesoftware download, message preparation, save, send, print 

facilities. 

Micronet will give you access to 

• Free electronic Mai l 

• Free and Discounted Telesoftware 

• Daily Computer News 

• Micronet's famous Chat lines 

• M u d Adventures 

• Technical advice and features 

• Access to BT Gold 

• Prestel's* 350,000 page Database 

• 70,000 People 

To ensure that you benefit from the best bargain this year, complete the 

application form overleaf and join the communications revolution. 

MICRONET, DURRANT HOUSE, 8 HERBAL HILL, I jONDON EC1R 5LJ 

TEL: 01-278 3143 

* Prestel und I he Presiel Symbol arc registered trademarks of British Telecom H j C . 



STRiKE FORCE 
Take your commando 
quartet on a gritty 
excursion to save the 
planet from nuclear 
devastation. 

STRIKE FORCE COBRA 
Piranha Software 
£9.95 

• 1 this were a film instead ot a 
computer game, It'd be one of 
those cheapo British adventure 
films like The Wild Geese (or 
Penguins, or something like that), 
in which a group of British 
character actors and a few 
minor international stars get 
together to form an elite fighting 
squad and carry out a 
desperate mission, against 
insuperable odds in some oddly 
named third world nation. 

In this case the fighting force 
Is known as Strike Force Cobra, 
and the mission involves 
penetrating the fortress 
headquarters of a man known 
only as The Enemy, Obviously 
gifted with a flair for the 
melodramatic. The Enemy is 
threatening the world with 
nuclear blackmail and only the 
Cobra team can stop him. By 
locating the captured scientists 
who have the codes to the 
central computer room, the 
team can then get to the 
computer and destroy both it 
and The Enemy's plans. 

Like a cheapo adventure film, 
Ihe game begins with a 
sequence where the team 
members are recruited. You 
have a choice of eight possible 
characters, out of which you 
have to assemble a team of four. 

I chose Kawalskl. McWatt, 
Dawson and Stern, who In the 
film would be played by Ernest 
Borgnine (gruff marine with a 
heart of gold), Richard Burton 
(the leader — cool, unflappable, 
with some tragic secret in his 
past), Richard Harris (total 
alcoholic, but the best 
explosives man around), and 
some European sex kitten or 
other (French resistance — 
beautiful but hard as nails). 

The four team members split 
up and enter the fortress at 
different points, gradually 
regrouping as they round up the 
captives and fight their way 
down through Ihe fortress's four 
levels You control one character 
at a time and have to co-
ordinate their movements. There 
are a number of lifts and 
doorways which are controlled 
from points elsewhere in the 
complex, so you'll have to do a 
bit of mapping and work out 
how best to move the team so 
that they can help each other 
get past these obstacles 

The rooms and corridors of 
the fortress are heavily defended 
by electronic traps, automatic 
rifles, armed soldiers and various 
other devices of the sort which 
pad out the middle half hour of 
adventure films. There's a lot of 
leaping through windows, 
kicking down doors hurling 
grenades and spraying 
everything in sight with machine 
gun fire. All this is well presented 

graphically and the animation 
is very good — a bit like a 3D 
version of Impossible Mission — 
although it does tend to slow 
down dramatically if there's a lot 
of movement on screen. 

The instructions could be a 
little clearer on some points, 
such as how to activate the lift 
and door switches, but if you 
stick with it you should soon see 
what you're trying to do. The 
game is a combination of 
arcade action (in the combat 
side of things), and strategy (in 
avoiding the traps and working 
your way through the fortress), 
and although these two parts of 
the game are well balanced, 
and the game is well presented, 
the pace of the game lets It 
down a bit. Even though you are 
working against a time limit 
there's not that much sense of 
urgency about the game play 
(what we need is a few close-
ups of Richard Burton glancing 
at his watch and saying 
"Kawalski's late, damn him!"). 

Even so. Strike Force Cobra Is 
still worth having a look at. It 
does have its moments, even if it 
doesn't quite achieve its full 
potential, and along with Trap 
Door is helping the new Piranha 
label to get off to a good slart. 
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Prestel 
Biitr$n lelpcommunic.n<ons pic 
P ' fS t l ' l 
Ti* ephone 
T<>mpli> AvCnua* 
luKJ&n OHi 

PRESTEL AND MICRONET 800 APPLICATION FORM 
(PART OF PRESTEL MICROCOMPUTING) 

PLEASE COMPLETE IN BLOCK CAPITALS. IN BLACK BALLPOINT PEN TICK 
WHERE APPROPRIATE PLEASE SIGN THE APPLICATION FORM & RETURN 
TO MICRONET 800. DURRANT HOUSE. 8 HERBAL HILL. LONDON EClR 5EJ 

MR [ MRS [ j MISS [ ] O T H E R T I T L E INITIALS j j 

SURNAME 

COMPANY NAME 
(it applicable) 

T Y P E OF COMPANY 
(as listed in yellow pages) 

ADDRESS 

• 
1 11 

POSTCODE 

TELEPHONE NUMBER 
one Nat dialling code) 

IS TH IS BUS INESS ' ' [ 

OR RES IDENT IAL 7 

DO YOU WISH THIS NUMBER TO APPEAR ON THE P R E S T E L SCREEN 7 YES [ ] NO [ 

P R E S T E L CANNOT BE PROVIDEDON 1) SHARED SERVICE/PARTY L INES 
2) SOME PAYPHONES 
3) SOME T E L E P H O N E EXTENS IONS 

MAKE AND MODEL OF MICRO • 

• I apply tor Prestel Service and Prestel Microcomputing service t 
( j Delete as applicable) 

• I am already a Prestel customer 
(Account No. ) l and I apply for Prestel 
Microcomputing Service on BT s applicable Conditions for Prestel Service and 
Prestel Microcomputing Service which is incorporated in this contract and 
which I accept." I am over 18 years old. 

Signature Date 
Partnership applications should be signed by a partner in the firm for self and 
partners'. Applications by Limited Companies should be signed by an 
authorised person on behalf of the Company. 
CONDITIONS FOR MICROCOMPUTING SERVICE 
The Minimum period ot service for Prestel Microcomputing Service shall be one 
year. 
"A copy ol BT 's applicable Conditions lor Prestel and Prestel Microcomputing may be obtained at any 
time by contacting Micronet 800. Durrani House, 8 Herbal Hill. London ECtR 5GJ 
Telephone 01-278 3143 A copy will be sent to all subscribers on receipt ol this lorm 

Please send me one VTX 5000 modem FREE 
with my first year's subscription. 
I enclose a cheque, made payable to Telemap Ltd, 

' ° r en2* D e l e , e a s applicable. 

FREE MODEM ORDER FORM 

or Please debit my Access/Visa card number 

'£66 for Residential Users. £112 denotes business user. 

PLEASE ALLOW 28 DAYS FOR DELIVERY. 

ZX12/86 
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By LEIF KVERNHUSVIK 

Llillng 1. Basic loader 

0 
10 >FOR a = 2 3 2 9 6 TO 234.4.6 S T E P 1 

2 0 L E T S = 0 FOR b = 0 T O 9 
3 0 READ C POKE a + b , C 
4.0 L E T S « 5 + C NEXT b 
5 0 READ d I F s o d T H E N P R I N T 

" E r r o r i n h n » " ; a - 2 3 1 9 6 STOP 
6 0 NEXT a P R I N T " O K " : STOP 
7 0 SAUE " T e y t n C"COOE 2 3 2 9 6 , 1 S 9 
0 0 STOP 
9 0 • 

1 0 0 DATA 2 2 1 . 4 - 2 , 1 1 , 9 2 , 2 2 1 , 7 8 . 1 3 
, 6 . 0 . 2 0 5 , 8 6 9 

1 1 0 OPTA 1 2 8 . 9 1 , 2 2 1 , 1 2 6 . 2 9 . 6 , 3 2 
, 1 1 9 . 3 5 . 1 6 . 8 0 3 

1 2 0 DATA 2 5 2 , 2 2 1 , 7 8 , 1 3 , 6 , 3 1 , 2 0 5 
, 144. . 9 1 . 3 4 , 1 0 7 5 

1 3 0 DATA 1 5 9 , 9 1 . 2 2 1 , 1 1 0 . 4 , 2 2 1 , 1 
0 2 . 5 . 2 2 1 . 7 8 . 1 2 1 2 

1 4 0 OATA 6 . 2 2 1 , 7 0 . 7 . 1 9 7 , 2 2 9 . 1 2 6 
, 1 1 1 . 3 8 . 0 . 1 0 0 5 

1 5 0 DATA 4 1 , 4 1 . 4 . 1 , 2 3 7 . 9 1 . 5 4 , 9 2 . 
2 5 , 1 7 . 1 6 1 . 8 0 0 

1 6 0 DATA 9 1 . 1 . 8 , 0 . 2 3 7 . 1 7 6 ' , 6 . 8 . 1 
9 7 . 4 2 . 7 6 6 

1 7 0 DATA 1 5 9 . 9 1 , 1 7 . 1 6 1 . 9 1 , 6 . 8 . 1 
9 7 . 2 2 9 . 2 6 . 9 8 5 

1 8 0 DATA 2 3 , 1 8 , 2 2 1 , 7 0 . 2 1 . 2 4 5 . 1 9 
7 , 2 2 9 . 6 , 3 2 . 1 0 6 2 

1 9 0 DATA 2 0 3 , 2 2 , 4 3 , 1 6 , 2 5 1 , 2 2 5 . 1 
9 3 , 2 4 1 . 1 6 , 2 4 1 , 1 4 5 1 

2 O 0 DATA 2 2 5 . 1 9 3 , 3 6 , 1 9 , 1 6 . 2 2 7 , 1 
1 8 , 1 9 3 . 1 6 , 2 1 4 . 1 2 5 7 

2 1 0 DATA 2 0 5 . 1 4 2 . 2 . 2 2 5 . 1 9 3 . 1 2 3 , 
2 5 4 , 2 5 5 . 1 9 2 . 3 5 . 1 6 2 6 

2 2 0 DATA 1 1 . 1 2 0 , 1 7 7 , 3 2 , 1 7 5 , 1 9 5 , 
0 , 9 1 , 1 2 1 , 1 5 . 9 3 7 

2 3 0 DATA 1 5 . I S , 7 9 . 2 3 0 , 2 2 4 , 1 6 8 . 1 
1 1 , 1 2 1 . 2 3 0 . 3 . 1 1 9 6 

2 4 0 DATA 2 3 8 , 8 8 . 1 0 3 . 2 0 1 . 1 2 1 , 1 5 . 
1 5 , 1 5 . 2 3 0 . 2 2 4 . 1 2 5 0 

2 5 0 DATA 1 6 8 . 1 1 1 . 1 2 1 . 2 3 0 . 2 4 . 2 3 3 
. 6 4 . 1 0 3 , 2 0 1 , 0 . 1 2 6 0 

Listing 2. Domo program 

1 0 >DEF F N x ( a $ , I , a ) = U S R 2 3 2 9 

2 0 L E T i t s " U h a t e v e r y o u w a n t t 
s « e p r i n t e d . 
3 0 L E T t e x t s F N x ( I J . 2 3 . 2 , 1 1 2 ) 
4 0 STOP 
5 0 REM a $ * s » . r i n g 
6 0 REM I a I i n € r & - 2 3 » 
7 0 REM w = w i d t h r i - 4 i 
8 0 REM 3 = a t t r i b u t e ( 0 - 2 5 5 > 

A short m/c routine that 
can be used in your 
own programs. 

Here's a short machine code 
routine which uses the Spectrum's 
DEF FN facility to allow you to scroll 
text across any line of the screen, 
in any colour, and in a variety of 
character widths. Although you 
can scroll text using different 
character widths, fhe best results 
are obtained using the lower two 
lines ol the screen, because ol the 
way thai the screen display Is 
mapped in memory. 

Listing 1 is a BASIC loader 
program, containing all the 
machine code In DATA statements, 
while listing 2 Is a short program 
demonstrating how to use the 
routine. In listing 2. line 10 sets up 
the width, colours and line number 
for the text, line 20 defines the 
actual text itself, and line 30 starts 
the scrolling routine. 

For the smartypants amongst 
you. listing 3 is the assembler listing 
which gives full details of the 
machine code routine. Normally, 
the routine, once started, can be 
Interrupted by pressing a key. but 
the following POKES have different 
effects: 

POKE 23421,201 - fhe program 
returns to BASIC when a key is 
pressed or when the text has 
finished scrolling. 

POKE 23414tO:POKE 23421,201 -
the program cannot be inter-
rupted. and only returns to BASIC 
when It has finished. 

POKE 23414,192:23421,195 - the 
program will only return to BASIC 
when a key has been pressed. 

Listing 3. Assembler listing 

i-i> DTJWOERC 0010 0«W> Lr> C <I'*t1> C W TRJF«- oox> IT C <I'*t1> 
W O'-OO 0040 LF T 0 

0050 C«LC» 
5E«C DDTCID 0060 Lt- A < 1 ' 
W «20 0070 tt' E- :2 5011 77 0000 L-X<I LD ,m > « reu s i ..•0-0 Ht r f lJ lOFC oioo ( "I." L'X*1! 
R«L5 DD4C0C- 01 to IT- C 'I MV re i* « i r <*UO IT* t M 
1*11 ' C CALL (.< <:i 581C 22**8 0(40 L t- • LIITER > N. 
5820 R-TFEW Lt> L ' 1 - *4• 01*0 Lt- H •1i*5« 582" K-4EO" 0170 IR- f 1] •<.! t<-4*cr 01^ It t 'I•*7I C5 01% itxt 562D e? OAv n.'SH HL 
5e:c re 0210 LD M >ML 1 
582* *t LP L A s»30 U> H 0 sew 29 OiJO At* HL WSJ 0250 •J* f* ML se-u 0240 Hit K. 
SEW FT.««:*5C 02*0 LD rr 
5819 19 0240 »rc- HL DC ti-t'f. Lt- DE MltFT Wl' OlO'OO Lt- EC 4 
5MO RTR.I 0:10 LMP 0520 H p.i 
*844 « 01*0 WOOL RVIM FJ? 5845 2Af*58 0540 LD ML <LIHCF> it»t58 0350 LD £€ JHIFT S84E W: LD 89 *84D C5 0170 LltC F.'S* EC 56JC £5 PVSrt «L 
-IJR tn y1 A <(*> C<400 
S8M 12 0410 LD <D£t n 
3852 rt'4*t5 0420 LD « I; I F5 04TO MIMM Pi.'irt -r C* 0440 MSM K 
WT E5 0450 tf. 
"if 0M0 04* C LD 8 cei< 0470 POM BL •ML > C it 0440 DCC H. rm IOFB 04 JO t ,*C COW 
58?F EL OW ML 
5880 CL 0510 POP EC 

F I 05x;> TIJP AF tort 1 J»C HIDTM 5M4 Ft 0540 piV H. w*? f: 0550 txx> K w^ a IMC M we? t) 0570 IMC DC w tori 05-«0 t- LINE 0590 HALT 
0600 POP E< t- irr VPClL 

58' E ODTCO* CALL 654 re'i n WP ML 
?»?2 oi cej;- PJP BC 5871 «« Lt A E 
5874 FEFF CP 255 'f-t ••(. PfT rC 
V " i* IMC ML 

<>' ;<c K 
58*9 7T 070O LD A 8 5f.~r. 81 0710 CO R 20»F 0720 i r *E-T 
587D C)WT 07 .p 
5E!0 0740 C*L"- a- A C 
W1 0* MCH 
«-»2 OF 07<<> 58-I-J or 077v. 
WJ 4F 0780 LD CM 

E«0 0790 ftc 224 
S8?7 A? ftBOO OR W4 *jr O-'LO Lt I A Wi « 5."1 LD A.C Wf- E<0" fr; 3 
5F-:C FE5A 0-=40 88 *r LD HA se-v C9 MM PET 

-9 O'-O CALCl LD A C 58̂ 1 OF OWO OF 059;-589? 0900 
E'FO M10 ,V1D 224 
AT W20 8 589-* w 0910 LD L A 589t 79 0940 LD A C 5e/» Cftt* 09W « 24 

Oft f4 58 V- 47 0?70 LD H A 
589E » owo PET 
TP9F 0000 0>X> utr<F TEFII 0 
COM 1000 WIFT TOtO END L!NEF 5BW C-I. :<- 5890 - „ -_ IRF. HT-• * vur TT-T 562* 
L>>»L * U <T«T 5?C<0 • 5Dt* 
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Firebird don their 
habits for a bit of 
mystical mayhem. 

• 'm told by those In the habit 
of frequenting such places that 
Druid is based on that arcade 
game of the moment, Gauntlet 
(though the official version of 
Gauntlet Is being produced by 
US Gold). I've not played 
Gauntlet myself, but I did find 
Druid enjoyable, If a little 
frustrating. 

In the game you control the 
figure of a plump little Druid 
(who obviously spends too much 
time lying around between 
solstices) who has been saddled 
with the task of destroying four 
skulls, created by the Princes of 
Darkness and hidden In the 
depths ot a dismal tower. The 
tower Is guarded, as towers tend 
to be, by all manner of ghosts 
and water beetles (?). 

Your druid has a number of 
spells at his command, and 
diflerent spells are effective 
against each of the monsters 
that will come at you In hordes 
and try to drain your life energy. 
The main offensive spells are 
Fire, Water and Electricity, 
though there are also spells for 
opening doors and Invisibility. 
You only have a limited number 
of spells and of life energy, but if 
you can find the magical chests 
and pentagrams that are 
scattered around each level you 
can recharge your supples. 

On each level there is a set of 
stairs leading up/down to the 
nextg level, and the skulls that 
you are looking for are hidden 
away in the lower four of the 
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tower's eight levels, so you've 
got a lot of monster-blasting in 
store. 

One of the more interesting 
spells that you can call upon Is 
the Golem spell. When cast you 
suddenly find that you're 
accompanied by the lumbering 
figure of a golem, whose 
movemenl can be controlled 
either by the druid or by a 
second player (special guest 
appearance by John Smith from 
next door). The golem acts as a 
sort of mystical quarterback, 
running interference and 
generally flattening the 
opposition before they can drain 
your druld, but his own energy Is 
also limited so he has a limited 
lifetime and then you're on your 
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own again. 
You are given an overhead 

view of each level, and the 
screen switches rapidly from 
section to section of the maze as 
you move around. Being set in a 
maze, it's the kind of game that 
lends itself to large block-
graphics and these have been 
done quite well, though they're 
not particularly spectacular. 

The animation is smooth, 
despite the rather lumpy sprites, 
which is Important because the 
game is basically a fast-reflex 
shool 'em up. There is some 
element of judgement involved 
In your choice of spells and the 
use you make of the golem, but 
underneath the druid s habit 
lurks a mediaeval commando, 
despatching ghosts and 
ghoulies with all the gusto of a 
Ramba 

It's quite good fun. and the 
exploration of the levels in 
search of spells and skulls adds 
a bit of variety to the mystical 
mayhem. I found that the druld's 
llfeforce tended to get drained a 
bit too quickly, leading to a lot 
of not terribly long games, but 
though it's reasonably addictive 
I shan't be rushing to the 
arcades to Join the rest of the 
Gauntleters. 



Now lor something completely different You are an insidious little 
W O R M I E being chased through a micio electronic labyrinth (you 
guessed it a Sinclair Spectrum't by C R E E P E R S in S P U T N I K S . i n r i 
C R A W L E R S on fool ( fects ' l Defend yourself by shooting B U R P E R 
S P A R K I E S at the C R A W L E R S and B L A S T E R S P A R K I E S to take 
out the S P U T N I K S You « see the computer board in a smooth 
scrolling 3 D viewed from above iv . iwn yawn |ust anoihor bit ol 
mega programming) as you crawl fliotind in watch ol a D I S K 
DR IVE on which to C L O N E vourself Fust you'l l need to lin<i l i fty 
S P I N D L E S to cat which wil l replenish your supply ol S P A R K I E S to 
shoot at the B U G S H o w long can you ctawi down a D A T A B U S ' 
Find out how tolreshing a DE B U G G E R (eels when you're stuck in n 
Spectrum and covered in C R A W L I E S Th i s game is like W E L L 
C R U C I A L M A N 

Available October 20th 
Trade enquiries to Centresoft 

on 021 356 3388 

Any Spectrum £9.95 



Spectrum in October, Amst rad in November, Commodore 64 In December 

Sales dept. . 
Castle Lodge, Castle Green, 
T a u n t o n , Somerset T A 1 4 A B 
Eng land r»*rp»von«to«ij non 

software getting harder 
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Gargoyle Games1 new 
arcade label gets off to 
a flying start with Light 
Force. 

Liaht Force Lignt 
FTt 
£7.95 

• 1 took me about thirty 
seconds to become addicted to 
Light Force and my joystick and 
trigger finger haven't been the 
same since 

light Force Is the first game to 
be released on Gargoyle's new 
Faster Than Light arcade label, 
and the first to feature their new 
'Lasermatlon' graphics 
techniques. The game itself Is 
very simple; It's a straightforward 
'blast everything in sight' shoot-
'em-up along the lines of 
Galaxians but with a few added 
touches. 

You control the Light Force 
fighter craft, the sole space ship 
In the vicinity of the human 
colonies In the Regulus system 
which has lust been overrun by 
a vast alien force. Each planet is 
defended by waves of enemy 
spacecraft, and, In true shoot-
'em-up tradition, you've got to 
avoid their attacks and blast 
them all out of the sky if you 
can. In addition, there are 
numbers of control centres 

based on both the surface ot 
each planet and on 
spacestatlons in the asteroid-
cluttered void between each 
planet. If you can destroy 
enough of these control centres 
you gain extra lives, so obviously 
Iheir destruction becomes your 
main aim. The tricky bit is in 
concentrating your fire on these 
centres at the same time as 
dodging asteroids and enemy 
craft and also trying to destroy 
as many of these as you can in 
order to rack up a high score (it 
took two days before T finally 
managed to creep onto the hl-
score table at na 14). 

Some of the attack waves are 
really vicious, coming at you In 
different formations, swooping 
across the screen, dropping 
bombs and generally giving 
your trigger finger a hard time. 
It's this multiplicity of targets that 
makes Light Force so addictive. 
It's not enough just to stay alive 
and zap a few spaceships, 
you've got to coordinate your 
attack so that you can handle 
the waves of attacking aliens at 
the same time as trying to get 
the control centres. To make 
things harder the control centres 

luire about three direct hits 
fore they're totally destroyed, 

and the whole thing results In 
me frantically pounding away at 
the joystick's fire' button, rocking 
madly from side to side as I try 
to zoom all over the screen 
without losing my sweaty grip on 
the joystick. It's that kind of 
game. 

Lasermatlon 
The graphics In Light Force have 
been programmed using 
Gargoyle's new Lasermotlon 
technique which, miracle of 
miracles, actually seems to get 
around the Spectrum's attribute 
problems. The result is a fast 
paced game with lots of large, 
colourful, and smoothly 
animated sprites. It does make a 
difference to the game to have 
the Improved use of colour that 
Lasermation makes possible, and 
It also gives the sprites a more 
solid chunky look that's quite 
nice. 

My only minor niggle about 
the game Is that you have to 
shoot most of the asteroids and 
spacecraft absolutely dead 
centre in order to destroy them, 
so that quite often when it looks 
like you've scored a hit you can 
still get pulverised by an 
asteroid that refuses to blow up 
and go away And of course the 
asteroids and alien craft only 
have to strike a glancing blow to 
settle you hash and get rid of 
one of your lives But that doesn't 
stop Light Force from being the 
most addictive shoottem-up I've 
played In months. 

w h i t s 



With Amstrad now in 
charge, will Sinclair 
machines finally break 
into the american 
market? Mark Fendrick 
gives us the view from 
the U.S. 

^ s we end 1986, we take a 
quick look back and then a 
peek at what the future may 
bring to Sinclair users here in the 
States. 

Of course the big story this 
year which affected all Sinclair 
users everywhere was the sale of 
Sinclair Research Limited's 
computer business to Amstrad 
Consumer Electronics. Right on 
the heels of this announcement 
came a similar blockbuster of a 
move for us here — the purchase 
of Sinclair's U.S. inventory by A+ 
Computer Response. Truly mixed 
signals for the American Sinclair 
user, encouraging all at the 
same time. A+ was going to 
market the QL as Sinclair (and 
Timex) had never marketed its 
products in the past, promised to 
fully support its newly 
established network of 
authorized dealers and 
investigate a return to 
production of the U.S. model QL. 

For a long time the QL 
remained at the $295.00 level 
which had been established by 
Sinclair (after introducing the QL 
at $499.95), but as this Issue goes 
to press, dealers are reducing 
the cost of a complete QL 
(including the 4 Psion 
application programs and User's 
Manual) to $209.00! This is In 
response to Ihe release of a QL 
kit by A+ Computer Response for 
$135.00! This is a simple to 
assemble kit, but does not come 
with the software or manual. Kits 
are available from authorized 
QL dealers. 

But how did the Amstrad buy 
out actually atfect us here in the 
United States? Not very much 
actually. In fact, the Amstrad 

name is probably less familiar to 
Americans than the hardly 
known (sorry guys) Sinclair 
nameplate. Amstrad may have 
been the second largest in the 
British home computer market, 
but was. and is. virtually 
unheard of here. An early 
attempt at a Z80 based 
computer (the CPC 464) fizzled 
without anybody even knowing it 
existed. I myself must confess 
that the only reason I had ever 
heard of the company was 
because I regularly read ZX 
Computing and saw mention of 
the brand in software ads. 

No reply 
Amstrad's current "secret" in 

North America is its Personal 
Word Processor. It is marketed by 
Sears World Trade Inc.. a division 
of Sears, the largest North 
American department store. So it 
has been carried in Sears stores 
both in the United States and 
Canada. Sears World Trade 
planned on marketing it in 
department stores, large 
computer related electronics 
stores and selected Sears stores. 

The Amstrad Personal Word 
Processor Is the middle ground 
between an electric typewriter 
and a personal computer. 
Selling for a list price of $799.00, 
it consists of a keyboard, 
monitor, printer and word 
processing program. Utilizing 3 
inch drives, with CP/M available 
it is in fact a true personal 
computer although Amstrad is 
not promoting it as such. Those 
of you with good memories will 
immediately associate this 
description with Coleco's ill-fated 
Adam. The main difference is 
attention to detail. Coleco 
attempted to attract both the 
games playing customer as well 
as the student interested in a 
word processing system. The 
Adam, originally targeted at the 
same price as the Amstrad 
system, looked like a toy while 
the Amstrad looks like a 
professional set-up. While Adam 
opted for a very unreliable tape 
storage system, Amstrad has 

?one with the up and coming 
•inch disk drive. Although the 

supply of these disks is still 

somewhat unreliable and 
expensive, the fact that more 
and more systems are being 
built around this format will 
alleviate both of these factors 

But the marriage between 
Amstad and Sears World Trade 
has not been what either side 
had expected. So far the 
company who has emerged as 
the largest supplier of home 
computers In Europe has 
produced a very disappointing 
showing in North America. 
Based upon the successful 
penetration of Amstrad into the 
British market, it was expected 
that Sears World Trade would 
purchase 100,000 units. So far the 
actual number is closer to only 
70,000 systems. 

Whither the 
Plus 2? 
But what about Amstrad's newly 
acquired Sinclair line of 
computers? Will we be seeing 
the new versions of our favourite 
computer finally showing up on 
the counters of U.S. computer 
shops? Don't count on it. 

Although Amstrad has now 
released its first new computer 
under the Sinclair banner, we do 
not expect to see it introduced 
in the U.S. now or in the future. 
First of all, any computer going 
onto the market in the U.S. would 
have to meet some very strict 
standards as set forth by the 
Federal Communications 
Commission (FCC). Not only 
would Amstrad have to make 
some modifications to meet 
these standards (as well as 
adapt for the North American 
power system and NTSC 
broadcast standard), but those 
seeking FCC certification must 
pay for those tests as well. No 
doubt Amstrad would proceed 
along that course if there was a 
market for Sinclair computers, 
but it just does not exist in the 
numbers to justify Ihe time and 
expense. It is the general 
consensus that Amstrad will 
simply concentrate the Sinclair 
name in the markets where It Is 
already a force and not try to 
create one where It does not 
exist. 

As for Amstrad's future in this 
country, it is yet to be seen, but 
as of today it is an uphill climb. 
Perhaps the introduction of 
Amstrad's new line of IBM 
compatible computers will start 
that climb. Hoping to bring these 
computers to the American 
market sometime in 1987, they 
will represent an inexpensive 
alternative lo the current crop of 
IBM compatibles. They are being 
introduced in Britain with a price 
range starting at $594.00 and 
topping off al $1,190.00. To sell in 
America you need to be IBM 
compatible, and at those prices 
Amstrad may finally make its 
name known here. 
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T T h e winter chill has really set 
In now, and the dungeon is 
deathly cold as well as damp 
and depressing. My only heat is 
trom the battered Spectrum 
powerpack that I use for my 
work. Does your heart not bleed 
for me? Oh alright, be like that 
then. 

Winter of the nuclear kind is a 
distinct possibility if you don't 
solve the latest Interceptor 
game, Aftershock, reviewed this 
monlh. Some people have 
expressed doubts about the 
tastefulness of releasing a game 
about nuclear reactors post* 
Chernobyl: but to be honest, the 
game deals with the after effects 
of an earthquake rather than a 
nuclear explosion. Also this 
month. I don my trilby and 
raincoat to Investigate The Vera 
Cruz Affair. 

A number of helpline requests 
arrived recently for a game I'd 
never played. Sinbad and The 
Golden Ship from Mastertronic. 
This was not reviewed by anyone 
when it was released — earlier 
in the year I think — and I don't 
know why, because having 
actually bought a copy, it turns 
out to be pretty good. Based on 
the various Sinbad tales and 
legends, it's split screen, not 
Quilled, and written by Roy 
Cornell (remember The Black 
Crystal all those years back?). 
An entertaining theme that has 
been well used. The graphics 

and text are variable, some 
effective, some below average, 
but generally acceptable. Input 
is sluggish, but generally this is 
an enjoyable game and well 
worth £2. I'd give a "Great" 
rating if this was a full review. 

Nice to see a few good 
cheapo games coming through, 
but I'm still waiting for something 
really stunning in the lower price 
ranges. And I hope to see some 
more full-price releases in the 
run-up to Christmas: only two 
mainstream adventures came in 
for review this month. Still, 
promised products — such as 
Domark's James Bond adventure, 
Live and Let Die, and Delta 4's 
adaptation of the comedy book 
The Colour of Magic — will 
hopefully arrive in time to fill any 
stockings, as should Dodgy 
Geezers, the comedy crime 
caper from Melbourne House, 
written by Lever and Jones, the 
authors ot Hampstead and 
Terrormolinos. All that has 
materialised of this so far, 
however, is the "sonq" that will 
be given away on the cassette 
flip-side. This, sadly, is boring; it 
makes no attempt to be lyrically 
funny, and while musically 
appalling is not inept enough to 
be funny. A waste of time and 
effort, but 1 have higher hopes 
for the game. Whatever 
happened to giveaway songs 
that were worth listening to, like 
Pimania? All together now: "Go 

easy with the rubber duck/Make 
the most of your pork pie. . . " 

What do you mean, you can't 
remember that far back? Huh. 
on with the reviews! 

UAFFAIRE VERA 
CRUZ 

You play what Inspector Clou-
seau would call an Officer of 
de Luuure, dans un jeu Irancals, 
Oui, following US Gold's import 
success, French soltware house 
Infogrames are trying to break 
the UK market. 

Title star Vera is less than 
forthcoming when you first meet 
her. not least because she Is 
dead, and slumped messily 
across the floor of her apart-
ment. Is It a simple case ol 
suicide as Ihe note on her table 
would have you believe? Pre-
sumably not. or the game 
would be somewhat pointless. 
As newly appointed head ol the 
St. Etienne Crime Squad, you 
must find the truth. 

The game is In two parts. In 
the first, an excellent graphical 
representation ol the scene ot 
the crime is portrayed, com-
plete with central corpse By 
moving a "viewfinder" window 
with the ability to give close ups 
of certain objects, you must col-
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lect the evidence. Vital Infor-
malion such as the type ol pistol 
used is gained here. 

Part two. which sees you 
back at central oltice and 
again has superb graphics, 
resembles The Fourth Protocol, 
wilh use ol single key com-
mands and computer instruc-
tions. As well as the traditional 
methods of taking statements 
and conducting examinations 
such as aulopsises, you have 
Ihe French police computer 
system al your disposal, which 
can be used to obtain infor-
mallon on suspects, registration 
numbers and Ihe like. You can 
also contact police torces else-
where. who may have further 
details on leads you are fol-
lowing. 

As you delve deeper into the 
Investigation, increasingly sor-
did details emerge. Vera was a 
lady of ihe street; and, con-
sidering the needle marks on 
her left arm and the presence 
of the name ol a drug smuggler 
in her diary, narcotics seem fo 
be involved too. A real sense of 
deduction is created, each 
new. hard-gained fact spurring 
you on. 

The translation of Ihe game 
is In no way stilted, and the 
French atmosphere if retains is 
entertainingly unusual. Some of 
the messages from Ihe com-
puter, however, contain confus-
ing French abbreviations and 
place names. It can be hard to 
tell whether something is a 
police code, a French district 

code, telephone number.. . 
This is precisely the sort ot 

thing that fhe instructions 
should deal with. The afore-
mentioned Fourth Protocol had 
an excellent glossary booklet of 
technical police terms, as well 
as a game manual. Vera Cruz's 
only tells you Ihe bare neces-
sities. and this is the game's 
major flaw. Not enough 
examples of what you can do 
are given, while Ihe computer 
system is extremely unfriendly. 
So when something meets with 
a negative response, you are 
unsure whether you are trying 
something tbe computer can-
not da frying something the 
compuler can do but using Ihe 
wrong words, or just on the 
wrong track with an idea. The 

unhelpful, standard game 
messages make life still worse. 
As a result. Vera Cruz is af times 
infuriatingly difficult, and pro-
gress slow. 

Apart from this, it is inno-
vative. feels authentic and is 
enjoyable Infogrames planned 
future releases sound very inter-
esting, but documentation 
really must be improved. As It 
stands, (his game requires great 
patience and perseverance: if 
you have this, you will be 

AFTERSHOCK 
Interceptor 
£9.99 

Interceplor have been quiet lor 
over a year now, not counting 
Ihe launch of their Players 
budgel label. Aftershock sees 
the return of fheir familiar 
advenlure author, David 
Banner, and artist. Terry Greer, 
who together created such 
minor classics as Forest Al The 
World's End. 

The scenario is reasonably 
original. Ground tremors alert a 
city, built on a geological fault, 
thai an earthquake is imminent. 
Just as Ihe city's population has 
been evacuated, the massive 
quake hits. This completely dis-
ables the already fragile cool-
ing system of the local nuclear 
reactor, so it begins to overheat. 
You — a nuclear scientist, no 
less — must stop it doing so 

The game starts in your 
office, atop a blazing sky-
scraper. If you can escape — 
the stairwell is destroyed by fire 

and the lilt inoperative — you 
face a virtually deserted, 
demolished city. The lube 
station is Hooded, the zoo runs 
wild, looters and soldiers roam 
dangerously. The imaginary 
city becomes pleasingly realis-
tic due to the minor details the 
aulhor has put in, such as a 
statue at one point, and place 
names. Some buildings still 
stand and have to be investi-
gated, Including Ihe long-
deserted former home ol a 
millionaire. Then Ihere are Ihe 
minor technical problems too. 
like how fo defuse a reactor.,. 

Much lo my delight, David 
Banner has listened lo the criti-
cisms ot his previous games, so 
making Aftershock his best yet. 
First thing you notice is Ihe text. 
Previously there was hardly any 
at best single sentences He has 
now swung lo Ihe other extreme 
with lenglhy and evocative 
descriptions on a par with the 
best mainstream games 
around. If there Is faull to be 
found, it is his tendency to go 
over the top 

The excellent text is 
complemented by Terry Greer's 
stunning graphics. His work is 
unsurpassed on the Spectrum, 
and whilst this is not his best 
ever, each picture is a joy fo 
behold. Eagerness lo see the 
next micro masterpiece adds 
incentive to play. They are not 
numerous however. 

Sadly, there are faults. Partly. 
I would guess* because the text 

and graphics took up so much 
memory, Ihe game has an ex-
tremely fussy vocabulary. How-
ever. not only is there tack of 
synomyns (no GET), you are 
required to enter ridiculously 
specific commands such as 
BRACE STAIRS WITH BEAM; it must 
be Ihose exact words! Unneces-
sarily poor programming. Also, 
EXAMINE is generally unres-
ponsive 

Another possible flaw: some 
adventurers will find Ihls too 
easy, if they are abte to think of 
the right word combinations 
There's not that much to do 
though there's a good deal to 
see. ferhaps the author should 
have had less locations, and 
more problems with a larger 
vocabulary? The best solution 
would be more memory: I sus-
pect Interceptor could produce 
a classic on the +2. 

Generally, Aftershock is a 
welcome Improvement tech-
nically on previous Interceplor 
adventures; whilst being as fun 
to play as Its predecessors. 
Nothing special though, and 
reduced one in rating for being 
£3 too expensive (at £10 it's 
competing with Level 9). 

Iluull 
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E L P L I N E 

Firebird's entertaining Seabase 
Delta has proved popular on 
the Helpline this month. M. 
Luscombe from Bournemouth is 
having difficulty travelling by 
tube. From the station, you must 
ENTER CAR, FASTEN BELT. INSERT 
CARD, UNFASTEN BELT. LEAVE CAR. 
A.W. Lewsley from the HMS 
Neptune wants to wake the hen. 
You need to CHEW the GUM 
then, when in the same room as 
Ihe bird. BLOW BUBBLE. The soft, 
gooey gum is also used to STICK 
BUTTON in the lift, allowing you to 
reach the third level (which you 
need to do). This should help 
Daniel Weightman. who also 
asks how to keep the sliding 
doors open alter shouting in the 
microphone. In tact, you need to 
play music Into It, using the tape 
recorder. The cassette is north 
from the TV camera, which you 
must disable In culinary style. 

Rick Bos from Ontario (yes, the 
one in Canada) cannot leave 
the ship in Mlndshadow. If you 
meet any opposition when you 
try to go south inside, KILL MAN. 
TALK to the CAPTAIN, take the 
canvas from the boat, examine 
the winch then CUT CHAIN WITH 
CLEAVER. To finally escape. WALK 
PLANK and head east. Make 
sure you have the shell from the 
beach as you'll need it In part 
two 

G. Booth Is also having 
nautical problems in 
Mastertronic's Sinbad and The 
Golden Ship How does he go 
from the vessel lo the island? 
Well, having sailed east from the 
start until told you can go no 
further, DIVE oft the side and 
SWIM EAST to shore. In the same 
game, Carolann Abletl from 
South Glamorgan is being 
prevented from crossing Ihe 
drawbridge by a dragon. The 
solution is to HIT GONG WITH AXE 
then HIT CHAIN WITH AXE. The 
axe is useful throughout your 
voyages Nell Talbott is stranded 

later In the game. In answer to 
his questions: to defeat the 
genie. HIT LAMP WITH - what a 
surprise - AXE. TIE ROPE (the one 
you should have found right at 
the start) to the snake's tongue 
and PULL ROPE to find a gem. 
UNTIE ROPE again, because you 
need it to LASSOO the white 
horse. Then you can RIDE and 
EXAMINE said creature. 

The Boggit has caused many 
pleas to cascade through the 
grating this month. Karsten 
Grombach trom West Germany, 
Anton Procter and Anthony Dunn 
are some ol the people who 
cannot open the door at the 
start, even Ihough some of them 
have found the diary by 
climbing Into the chest. I hinted 
at this last time, but this month 
the exact solution: TYPE 29285 
(Frodo's birthday). Then sit back 
and watch the fun. In part 2, 
Duncan North cannot escape 
the Goblin's Dungeon. First DIG 
SAND to discover the trapdoor, 
which is opened in Hobbit 
fashion. EXAMINE the TORCH 
which you'll find and INSERT 
BATTERY. To leave, THROW ROPE 
until It catches on the window, 
then PULL ROPE. 

Duncan North is also finding 
life as a super-hero tough, in the 
budget rerelease of Scott 
Adams' yawnsome Hulk. To 
combat high gravity you must 
PRESS BUTTON once. BITE LIP and 
you'll become ol' green skin, 
and. although you re told the 
room fills with gas, you do not 
immediately revert to being 
Bruce Banner. Before this reversal 
does happen, just GO OUT. And 
in Tower Of Despair, the black 
rod is inside the door of Despair. 
Wear the gauntlet and take the 
orb. The yellow rod is inside the 
door of Hope: examine the orb, 
cover your ears, then take the 
rod. 

Christopher Herbert asks, from 
deepest Cleveland, some 
questions about Interceplor's 
Heroes of Karn (now excellent 
value at £1.99). The pirate is 
killed with a dagger. When you 

Title: 

Company: 

Problem: 

I can help solve: 

Name: 

Address: 

have found the falcon, you can 
type BEREN, KILL BAT WITH 
FALCON. Sooth the spider to 
sleep by getting Haldir the 
minstrel to play the Lyre to It. 

Marcus Beer wanls to murder 
the girl at the bar in Valkyrie 17 
without being killed off himself. 
You must buy her a drink with 
the change from paying your 
bill. She will then go to powder 
her nose, and It you follow her to 
the privacy of the ladles' room, 
you can dispose of her without 
Interruption. Her handbag is 
worth lurther investigation. 

Write to me 
Life Is full of problems, isn't It? 
Physics homework, British Rail, 
milk cartons that won't open 
without spurting all over the 
kitchen floor. Roland Rat.. . 
Then, along comes some 
computer programmer and 
creates even more problems for 
you, horrible frustrating ones that 
keep you awake at night. So you 
become even less able to do 
the Physics, you miss your train, 
you cut up yourself Instead of 
the milk carton, and Roland Rat 
becomes even more annoying. 
Well, let me — kind, unselfish 
(and conceited—Ed) soul that I 
am — relieve your troubles Write 
your little adventuring difficulty 
on the coupon you'll see here 
and send It to: Mindplay 
Helpline, ZX Computing, No. 1 
Golden Square. London W1R 3AB 
Then, with that problem solved, 
maybe you'll also be able to 
understand Newton's Laws, BR 
timing, milk carton instructions 
and, . . well. I can't do anylhlng 
about the rat. but you wouldn't 
want a perfect life anyway 
would you? 

A lew rules: British 
correspondents, please enclose 
a stamped, addressed envelope 
if you want a personal reply 
rather than wait for the 
magazine to come out. If you 
are writing from abroad, just 
enclose an envelope — I'll add 
the postage. I try to respond 
within two months but I can take 
longer (on the other hand, you 
might receive an immediate 
reply). I ONLY DEAL WITH 
ADVENTURES. Not arcade games; 
nor technical problems (write to 
Crosswires about those). I'm not 
too hot on arcventures these 
days (Gargoyle games 
included). Finally, please write 
the name of the game you're 
writing about on Ihe back of the 
envelope. 

Enough for this month: the 
goose is getting fatter and the 
shopping days left to you-know-
what dwindling (not that I'll be 
allowed out to buy anything), so 
I'll leave you to the mercy of the 
endless advertisers (being stuck 
in a dungeon has its 
advantages sometimes) and 
hope you'll join me again, bells-
a-jingling. next month. 



% Welcome to the second installment of "War of the Shires" by Alan 
Davis. Sharpen your sword, polish your shield, and let's enter the fray. 

•n this article we'll be laying 
the programming foundations for 
our "fantasy eplt?' namely, 
Listing 1. it's a rather lengthy 
dollop of program to type in, but 
you can take comfort from the 
fact that the bulk of the game 
mechanics and data are 
contained here. The 
consequence is that next month 
you'll be able to get the full 
game up and running pretty 
quickly, with relatively little wear 
and tear on the old fingers. 
Once you've typed In Listing 1, I 
slrongly recommend that you 

save a master copy of it without 
auto-run, and set that aside until 
next month when we'll make the 
necessary additions. However 
you do need to try out what you 
have so far — so here's what you 
should do to make a temporary 
'lest" version. 

With Listing 1 held in memory, 
enter CLEAR 59999 and then 
load In the two code blocks and 
the map array from the first 
article (LOAD "PRINT" CODE: 
LOAD "UDGS" CODE: LOAD 
"MAP" DATA x/s 00 Next type 
GOTO 9998, and all the 
necessary bits and pieces will 
be saved to tape for you In the 
correct order. Rewind the tape, 
and load in the whole thing 
from scratch. There will be a 
delay of some seconds after 
everything has loaded while the 
extensive Initialisation routines 
perform their appolnled task — 
on completion of which you'll be 
Invited to press a key in order to 
get things started in earnest. 
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string z$. and then letting 
machine code handle the word-
wrapping and printing (see the 
subroutine at line 30, which 
endures heavy use by the 
program). Now it's possible to 
achieve this entirely in BASIC, In 
tact, though the result is rather 
"tacky" or "lumpy" printing. This 
not only slows down the 
gameplay to some degree, but 
also lacks polish in presentation, 
and this is one of those 
situations where just a dash of 
machine code makes a world of 
difference to the (low and 
smoothness of a game. Another 
example of how presentation 
can be improved at little cost is 
seen in the subroutine at line 15. 
The program uses this to 
"decorate" page titles using the 
UDG corresponding to the 
current map location. This not 
only produces pleasant variety 
in visual impact as the game 
progresses, but also adds 
atmosphere in its own right. 
Simple, but effective — try 
leaving it out. and see for 
yourself what you lose. 

The program 
As you saw in Figure 3, the 
program so far consists of only a 

few routines and the REMs 
should help you find your way 
about, together with the 
following notes on each section: 

1) Main character selection 
menu (lines 5000-5050). Line 5010 
may baffle you a little; this 
checks each character to see if 
all his army has been destroyed 
(In which case he's declared 
dead) but of course since there 
are no battles yet this could 
hardly occur! 
2) Character description and 
options (lines 500-599). Notice 
that since all characters stay at 
their respective keeps unless you 
move them, the "Greet" option is 
only available if the currenl 
location is a keep (CHR$ 149 on 
the map) and if the potential 
recruit hasn't already been co-
opted (line 540). 
3) Search location (lines 1000 
onwards). We'll be adding more 

routines to this next time. The 
only item of note here concerns 
what happens when other 
characters are present at the 
current location, where the 
necessary sorting of details to 
be printed Is done in lines 
1010-1025. It's a little more 
complex than you might expect 
because we must allow (or Ihe 
possible circumstance whereby 
tots of characters are gathered 
at the same location — the 
problem being that the text 
printing routine can cope only if 
LEN zS Is less the 255. The 
difficulty is overcome by printing 
up zS in two parts If more than 
five characters are present. 
4) Movement (lines 400-499). The 
temporary variables nx and ny 
are used to check conditions of 
movement, with the appropriate 
entries for movement to a new 
location being made In Ihe array 
a() only when the movement is 
decreed "legal". This section 
would have been much simpler 
had I not decided to 
incorporate ships into the game, 
and Indeed apart from line 460 
(which prevents movement if a 
mountain blocks the way, or if 
an army is exhausted) most of 
the condition tests here concern 
the business ot sailing. Thus you 
can't move across water unless 
you're on a ship (line 455); you 
can't board a ship which is 
already full (line 458); and if a 
ship is moved, the map must be 
changed to leave water In the 
old location and the ship in the 
new location (line 465). Line 468 
causes the moving army to tire 
by an amount appropriate to 
the terrain at the current 
location. The subroutines for 
printing the map (lines 45-49) 
and displaying armies (lines 
50-53) are, I hope, fairly 
straightforward. Don't worry if the 
line numbering seems odd, by 
the way; just enter the line 
numbers as they are given so 
that we can make the necessary 
insertions next month. 
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Finally, a word about 
keyboard input (lines 20-25). The 
completed game will run in real 
lime i.e. we shall require the 
enemy to move and attack even 
though you may be doing 
nothing but sitting and biting 
your nails! This means that the 
usual PAUSE 0: LET IS = INKEYS 
method of picking up a keypress 
won't do, as it would halt the 
game Indefinitely If no key Is 
pressed. For this reason, input is 
always collected usingGOSUB 
20. whereby the time is 
continually checked — with 
repeated jumps to the 
mysterious subroutine at line 100 
as necessary. At present this 
merely allows tired armies to 
recover their strength as time 
passes, but in the third and final 
article we'll make this a little 
more exciting! Keep that shield 
polished — you're going to need 
it! 

Listing 1 
1 OEF FH nt lx l cl'i(X,3 TO CODE r « l * , l l l : DEf FH St(XI =rnx,cou e r t ( * , i i i i TO coot r«(x ,2 i> : DE f rit r f t x i - r u nt(x>+" or " + FM st 

(X) 
2 D l l I I I dfCxi :PKX,3 TO CODE P f ( x , 2 l ) : l)C F I'tl in CXI -Pl(X,COD I |>I(X. I I TO CODE pt l* ,?H 3 01.1 . FH PIIMHT ( tia-/ 2 I LL ll Z»> 
4 OEF Ftl f i lxMS-l l l T ft)(x,r>)/5 O) lit I F H !.lxl I l l- I l l ) (a(X,3l/5 01 lit I III U l lx) >vi(Fl< Mix),a TO CODE v 11 F II n ( X ) , I ) I . OEF Fit qt I H ' V l i l l l s (x l , 2 TO COOE v t (F H X I , l i t : DEF FH r (X ) * 1 • I H T (HHO.x 
•J OEF FH C (y,Xl s( ( tx>8 RHD X< 20)* (2 llllll X<9)+(3 II III) K) 19 OHO x<28M(4 Hill) X > 27) > Alio 'J > 16 ) * ( ( 

(5 riHO x > 2 1 I • ( I 2 AMD X<8)«(X>7 H IIU x<221) AMD I 'H I? AHD y > I 1 > I • ( l i t , nilu x>24M(7 IIIIII x>? into x<2 
S M I I I IIITU X<TII) MUD (y<I2 NUI) >J >5))M(( I1 MM I) X < 8 I • ( 10 MHO X>7 HMO X<lb>*(0 HMD x > I 5 HMI) X < 25 ) * (9 HMD X > 2 4 I J HHD y<6> I. DEE FH i (XI a(Xtl44> • 12 full) X? 140) • 13 HHD I 1491114 flHll I X - I 45 OR KJ141" OH X = 150 OR X ' l S l l l l (S MltO x a I 40 I 0 AEN I I M I M M O M t t M M ' I H Short Subroutines 

M « < t 4 M M t > t t l t l | I I I H 9 PRIHT 111; PAPER 7; IHK 1 ; ft T 1,0, .AT 1.4; BRIGHT I ; PAPER 6, "<<t fill V KEY TO CLEAfl > > >" : RE T U RH 10 BEEP .02,39: DEEP .02,40: R ETURH 14 REM I H H | M f » M I « M » M M I Decorated Page T i t l e I t t t t l l l l l M t l t M I M I M 
15 LET COde-CODE X % (>1 , X I : IF C ti.lt- 32 TItEM LET COde=IS3 lb CLS : PRIHT RT 1 ,0 ; : CO SUD 40 17 LET z t cCIIH t Code ; fOR i « l T 0 5: LET Z«zZ« + 7»: HEXT i : IIIK F II i (code) : PAPER 6: PRIHT AT 0,0 . Z t iRT 2 , 0 ; Z t PHIHT AT I ,Q;Z*( TO 21 ; AT l , 3 0 , Z f ( TO 2l;«V 4 ,0 ; : I Mi: 0: PAPER 7 It) RE TURK 19 REM i t « l t i t w n , , | M M I M < i Keyboard Input I t M H I I M O ' M X I i l l l l 
21 PAUSE 75 LET i t ~IHKEY { : If • % < >"•• I It EH CO SUB 1 0 22 CO SUD 100 24 IF i t s— THEII CO TO 20 25 RE TURK 29 REH •••*»•••••••*•*•*••••*• Hard ui'op 

L < H ( I H I I I M I > » I I I M I I 30 LET Zt = i H " . " : LEI prt^USR 60200. KETUAH 39 REH K H I I I M M ' t l l l l t l M t t Centre S t r ing Pr in t ing K l l t t t O t f l t l l l l l l t l t l 40 PRIIIT TAD Fll p(» ;Z t : RETURlt 
44 REM > t 4 < i t i < i i < M t < | i i l ( I M P r in t Map t l l l l l M M M H U I I I t t d 40 LET arnies^O: LET mUSA GOO 00 LEI Zt=FH It(Char) : PRIHT tit ; PAPER 6,111 0,0.,AT 0.0, tRI! FH p 11 , 21' "Move I 5 - s) A rmes tn Op 11 oris 101": PAPER 7: IHK 0 PRIHT ill .) I cl.or, 5) - 1 , .1 (char ,4 I -1 ; tIAI 

1,111 i i ODER i j - •*: RETUIIH 49 REM 

Display amies l t < t t t > t l l ) l > t > K > H 4 ( l 
51 LET amies?!: I Hi: 0: FOR ic 1 TO 70: PRIHT AT U ( i , 5 > - 1 , U ( i . 4 l-l.CHRt 1S4 HMD u ( i , 1 I IIE XT > 52 BRIGHT 1: FOR »=1 TO 11: PR 1HI RT a ( i , 51 - 1 , a I i ,4)-1 , ClIAJ IS 4 AMD a <i.1) : HE XT >: BRIGHT 0 53 GO TO 9 too LET a in.21-a<n,2I•(5 AHD a( n,2X2451 : LET n =n» C n < 1 2 ) - t t 1 All U It = 1 2 ) I 10 RETUItH 399 REM • - • novenent 

405 CO SUD 20 410 IT i ( s "0 " THE II AETURII 420 IT i »= - l " THEN GO SUB 50 C O SUU 20: GO SUB 45: CO 10 400 430 IF i K " S " OR it>"8" THEH CO TO 4 00 
440 PRiilT AT a(char,51 -i,a(char ,41*1; UlllCHT 0, ODER I ; " " 450 LET nx̂ a (Ch.lr, 4 I • (I t= "B" > - I »$-"S" l LET ny= a(Char,5)t(i$-"6 " t - I l | : " r ) 455 IT xl(ny,nx)eCHIlS 14b OHO X (cl.ar, 51 , a < char, 4 l ) < >CHRi 152 THEH CO TO 4 00 
4sa IF XIIny,nx> emu 152 THLII LET ruIt sO: I OA i= l TO tt : LET r U l l : r u i u u l l , 4 ) ; n x HMD a ( • , 51 so y) HEXT i If l u l l IIIEll CO TO 4 

80 
41*0 IF XI(ny.nxl = CHR$ 144 OR Fil II ICIldT J :b I lit 11 GO TO 4 Bo 4GS IF XKliy ,nx> = CllAt 14b T HE II LET xt(ny,liX) rCHRt 152: LEI Xila (char,5),a(char,4))wCHRi 146 PR IHT RT ny - 1 , nx - I ; till: O.ChHi 152 ;RT a<char,51 - 1,a(char,41 - 1, IHK 5;Cttlt« 14b 4CU LET a (char,2)= a < char,2)-5-1 5 AHD Xt(a(Char,Si,a(Char,4))=CH lit 1451-13 niio ((xt i a (char, 5 ( , a I char,4]1ZCHRT 147) OR ixt(a(char ,5),a(char,4 I|J=CHHi 15111: IF a (Char, 21 <0 Til LI! LET a(Chor,2)=0 470 LET a(char,4)anx LET accha r,5l=ny 400 PAIHT AT a(char,5)-1,a(Char ,41-1; BRIGHT 1; OOEA 1> ~ CO 10 4 00 
499 REM *•*•••»*«•»•»1*#••«»*** Character Description and Options 
500 LEI X = a < char , 4 I : LEI y = a<cli ar,S>: LEI batltC=0 LET Zt=FH f t (Char ) GO Slid 15 502 LET l j : t i l n 1 ( char I • " stands " iHI d* (code -1431 in the s inr i' Of "•FH S((FH c(y,x)l 505 IF a (Ctiar , 1 I THEH LET Z f-Z i "•("He" AHU char(>0)•("She" RHD charsBlt" cunnands "+STR4 a (char,I)+" rien-at-arris who are " • Fil i|$lohjrl»", Ht present they are "•FH vt(cl>arl 510 CO SUD 30 
520 PRIHT LET Zt?"OPTIOHS": GO SUB 40 PRIHT : PAIHT TAO 2," I Chanye character"'TUB 2,"2: U ieu nap or Hove"'TAB 2;"3: ExplO re the "4FH btlcode-143) 540 i r code =14 9 THEH LET recr=r it ciy,x): IF HOT a(recr.6> Alto r ecr <>12 THEll PRIHT 100 2; "5 Grc et "•FH rt(recr) 54B PRIHT 51, BRIGHT 1, PAPER b ;RT 1,0,"< Rny other key for Pre sh news >~ 550 GO SUB 20 560 IF i(•"1™ THEH RETURH 561 IF i»=-2- TMEH CO SUB 4S: C 0 SUB 400: GO TO 500 502 IF i l * " 3 " THEH CO SUB 1000: CO TO 500 564 IF recr nno it="S" THCH LET char =recr: LET J l r * c r , 6 l : l 599 GO TO 500 999 REM • M i , t t « < l t f t l l i l l l l t M Search Location 

1000 LET Zf>Fll r t ( C h a r ) : GO SUB 15 1005 LET z».-Fll ntlcharlt" search cs the "•FH bi(code - 1431 : CO SUB 30 1010 LET pres =0• DIM p(121: FOR i l l TO 11: IF a(i,1) AHD 4<i,4)e 
X RHD a ( i , 51 =y AHO iDChjr THEH LET pres=pres+l: LET p(presl=i 1015 HEXT i : I f HOT pres THEH CO TO 1100 
101b LET end:(S RHD presiS l i lprc S It HO pres<=51: LET f.tart = l 1020 LET ZtM "He" RHD chJfOl l l l l "She" llilO char =a) • (" also" HHD s tart -6i •" rinds " Foil i =start T O end: LET : | i | i h l p f i p l i l l « " W i th "•STAt a ( p ( t l , n e A " + < " , 
" HHD i < >endl • ("and " AIID endu AHD i :end-II. HEXT i GO SUB 30 1025 i i pros>5 mil) s ta r t ; i TMEII LET end^pres: LET start<6: GO To 

1020 
1030 GO SUU 9: PAUSE 500: GO SUB 10. LET zt*FH r t tchar i : GO SUU 15: LET z%=FH ni(char)^" continu es to search the "+FH bt(code-l4 3): CO SUB 30 
1250 LET Zt>("tle" RHD C h j r o S l l l "She" AIID char^SX" rinds nothin g else": CO SOU 30 GO TO 209H 2090 GO SUD 9 PAUSE 500 CL1, GO SUII 10 2999 RE TURll 4999 AEll Select Character Menu 
5000 CLS : LET lives^U LEI Char = 0 LET Zt^-SLLECT CHIIRI1C T ER" : L ET codea!54: CO SUII lb PAIHT " : F0I1 i » l TO 11 50 1 O IF a(i,6) TIItII LET l iVfS = l i 

vest(1 AHD a ( i , l l l : PRIHT TRU 4, IHK (2 HHD HOT a(i, l) l;CHR* (64 • i1 ; " : " ; TAB 7,FH r j l i ) 50 15 HEXT i 50 17 PAIHT * TflB 4;"l. Key to nap synbo I s" ' TAB 4;"it. suspend ptay 
5020 GO SUB 20: IF it<"a" OR it> "f\" THEH GO TO 5020 5025 IF i t =" I " 1HEH CO SUB 7500: CO TO SOOO 5026 I f i«="n" THEH PRIHT S1;AT 1 ,B;"P L A Y SUSPEHOEO" PAUSE 0 C O SUB 10: GO 10 5000 5030 If alCODL i«-96,G) THLII LET 
Char̂ COOE . t 96 GO SUB 500 5050 CO TO 5000 7499 REM ••**»»«•*••*.«• Display Map Synbols H M t l t i M M I ' M t , 7500 LET code = 149 LET Z$="KEY T 0 MAP SYMBOLS'*: CO SUB 16 7505 FOR i =14 4 TO 153: PRIHT TRB 7; IHK FH >(il:CHR( i,TRB 10; I UK 0;FH bf(i-1431: HEXT i 7510 PRIHT TAB 7;CHRI 154.TRU 10 ;"eneny arnu-'TRD 7, BRIGHT 1;CH A| 154; DA I GMT 0;TAB l0;"Shire a rny" 751S GO SUD 9: PAUSE 500: GO SUB 10 AETURM 7999 REM Load liap Array and Code and in i t ia l i se 

B000 BORDER 7: PAPER 7. IHK 0: C LEAR 59999: LOAD "MAP" OATR Xtl l LORD "PR IHT"C00E LOAD "UOGS" CODE 0900 RESTOHE : RAHOOMIZE : OIll n 1 ( 22,321: Dill r i(t2,201 Dill pt ( 10,201: DIM vt(10,21) DIM a(12, 9): DIM u(70,51: DIM LI22,321 0910 fOR i=t TO 12 REAO X.y . T t t 1,3 TO ) LET r t ( i , l ) ; C H R f X: LE T r f ( i ,2)3CHRf y: HEXT i 
B920 LET Z|s"THE MRU OF THE SHIR ES": LET COde-149 CO SUB 16: LE T z»s"Thunder runbivs in the ites t " : PRIHT AT 7,0. CO SUB 40 LL T Z t-FH r«( 1 I : PRIHT AT 10,0,: G 
0 SUB 40: LET zfs"prepares ror b attic": PRIHT AT 11,0;: CO SUB 4 0 0930 FOR i s1 TO 10: READ X,y,p»( 1,3 TO 1: LET pt<i,ll=CltRl X: Lt T Pf (i , 2) -=L"II« ( g HEXT i 0940 LET i lid = 0 : LEI lu=0 LL T Xt UiO: LET ytu=0: LET m̂ O LET o r mes=0 LEI all,6)^1 LET battlf -0 LET char=i: LET n=l 0950 FOR i - l 10 12 REAO all,41, J l i , 5 l ; LET a(1,71=Ati,41: LET a 
1 1,0) >al),SI LET a ( i , 1 I 1 000 • I II r(1000) LET a(i,2)=?49 LET a( i , 3 l "24 9 llEXT i 0960 FOR icl TO 10: HEAD x ,u« l i , 2 TO I : LET V« I i , t I =CIIR 4 X: NEXT 
U970 FOA Ml TO 70: LET u ( i , l > * l 000 •FII rdOOO): LET t(13,2)ct(l3 ,2)•u I i , I ) . LET u(i,21=200 LET u(t,3l>FH r i l l ) : LET u<i,4)c2: L ET uti,5la|3: HEXT i : LET tOtit l 13,21 B9B0 GO SUB 9: PAUSE 0 B999 GO TO 5000 9000 DATA 8,17,-RoiandCreenuays" 9001 DATA a,t7,"RanolrDeepneads" 9002 DATA U , 1 0 , "Ilor<janC Ie Ji'uater 
9003 DATA 8,t7,"Ay(winEastIands" 9004 DATA B, 19,"A 1drfdLi111enead s" 9005 DRTR 8,18,-RiaricHiqhClifCe 
9006 9007 d" 900B 9009 90 I 0 90 I 1 9060 9001 
1 1 1 " 
9062 9063 •Ml I, 4 90bS 
yoob 

DATA 8 . I 7."EgbertHorthwOOd" 
DATA to , I8 , " i i a r i anne0eepwoo 

DATA 7, 16, "Edgarn leal.wagS" 
DATA 0,t7,"HubertHOrthingf 
OAT A 9, L C , "ll» II I,in Fi -ir L and" 
DATA 7, I 5 , "u I r lCDari.ness" 
DATA 3,Io,-noontain" 
DATA B,20,"upon rol l ing daw 
DATA 3,7,"water" DATA b, 13,"III woodland" DATA o , I 4 , " i n a vi l lage" DRTR i u , l 3 , " a t the l.eep" DATA b , I B , " i n green neadows 

9067 DATA 0, 1 B , " i (l a pine forest 
9068 DATA 12,15,"on board ship" 9069 DRTR 0,12, on a plain" 9070 DATA 14,20,4,20,23,21,30,21 ,25, 14,31, 1 I , 10,9, 17,5,28,3, 15,9 

2 2 2 13 90̂ 1'DATA 15, " fu l l or vigour" 9072 0A1II 15,"in good fett le" 9073 OATA 15."a l i t t l e weary" 
9074 OA L LL G,-weary-9075 OATH 21," in sore need of re st " 9076 OA in 2 l ( " i n excellent sp i r i t s " 9077 DATA lb, " in good sp i r i t s " 9078 OATH 20,"SI•9ht1y dispir i te d" 9079 DATA 16,"very dispirited" 9000 DATA 13,"Without hope" 9 t 00 DATA 14,20,4,20,23.21,30^21 ,25,14,31,tI,10,9,17,5,20,3,15,2 2 j* j 13 499b' SAUE "Sltlf'ES" Lll lE 6000 SA DE "MlIP" OATO .() "jRWE "PAIHT" COOE 60000, 37. SIIUL "UOGS"CODE 65368,88 
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t h e c d q r c>F t h e s h i R e s 

fl: Roland or Greenuays 

L: Key to nap synbols 
H: Suspend play 

ZOO. 

a i l 

Figure 1. 

wk Roland or Greenways 3KK 

Roland stands at the keep in the 
Shire or Greenways. He connands 
1002 nen-at-arns who are in 
excellent spirits. Rt present 
they are r u l l or vigour. 

O P T I O N S 

1: Change character 
2: View nap or Move 
3: Explore the keep 

< Rny other key ror rresh news > 

Figure 2. 

Main menu 

8 — and at any time you can 
quit "Map" mode by pressing 
key "O", which will return you to 
"character description" mode. 
(It's worth doing this at intervals 
during movement in order to see 
how the army tires during a long 
march). There's one other 
important option in "Map" 
mode: pressing key " I " will 
cause all army positions to be 
shown on the map, with enemy 
armies given In black ink on 
white paper, and Shire armies in 
black Ink on bright white paper. 
Don't be alarmed by the fact 
that you see only one enemy 
army symbol — this Is because 
all enemy armies are in the 
same place (the Keep of 
Darkness), and they'll stay there 
until next month. It's quite sate to 
explore! 

We'll have more to say about 
'Armies" mode next time, but (or 
now just press a key to return to 
simple "Map" mode, and try 
moving Roland to one ot the 
other keeps. When you arrive, 
leave "Map" mode — 
whereupon you'll tind a new 
option presents itself so that you 
can greet another character, 
and you'll find from this point 
onwards that you can switch 
between characters using the 
"Change character" option. 
Incidentally, you'll find that 
searching a location Is a little 

The first thing to greet you is the 
main character selection menu, 
as in Figure 1. Your choice Is 
pretty limited at this stage, but 
Ihlngs will Improve! You can try 
out the option to display the 
map symbols (useful to a player 
until he becomes familiar with 
them), but of course the 
"Suspend play" option isn't 
relevant yet! Selecting option "A", 
however, calls up something 
rather more Interesting — as 
shown in Figure 2. This Is 
essentially a description of 
Roland of Greenways, who is the 
only controllable character at 
present, and provides 
information about where he is. 
the size and state of his army, 
and fhe options available You 
can try out the "SEARCH" option 
— though it won't be terribly 
informative yet — and indeed 
tne only option of real interest is 
"View map or move", which puts 
fhe program into "Map" mode. 
The world map will be 
displayed, with Roland's position 
indicated by a bright cursor. All 
movement in the game takes 
place in "Map" mode, and the 
relevant keypresses are 
indicated at fhe botlom of the 
screen. 

You can move Roland and his 
men in any one of four 
directions using keys 5. 6. 7 and 

Initialisation 

Map symbols 
display 

iz 
Main character 
selection menu c=> Pause game 

Describe 
character 

and options 
Starch location 

Display map 
and/or move <=X> Display armies 

Figure 3 Program f lowchar t 

Figure 3. 
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more interesting when another 
character and his army are 
present — though it will otter a 
great deal more in due course. 
You're now In a postion to 
wander about at will, meeting, 
greeting, and then (if you wish) 
controlling all the Shire leaders. 

D.I.Y. 
As I said in last month's article, 
it's my aim in this series not 
merely to offer you a game to 
play, but to provide you with a 
program base to which you can 
add developments of your own. 
So it's important that you 
understand exactly what each 
stage of the program is doing in 
relation to what you see on the 
screen. You can get a useful 
overall view of the structure from 
the "flow chart" I've given in 
Figure 3. which shows how the 
various sections of the program 
are related by the menu 
selections. Armed with this, let's 
take a closer look at listing 1 — 
starting at the most logical 
place with the initialisation 
sequence from line 8000 
onwards. After the loading 
Instructions for the code blocks 
and map array, we find at line 
8900 a range ot string and 
numeric arrays being 
dimensioned. Let's examine the 
meaning of the string arrays first: 

1) t$(12,20) holds the names ot 
the characters followed 
Immediately by the names of 
the shires they lead. 
2) p$(10.20) holds the 
descriptions of landscape 
features. 
3) v$(10.21) holds the descriptions 
of army strength and morale 
(live descriptions for strength, 
and five for morale). 

Information Is extracted from 
these arrays using defined 
functions (see the first few lines of 
Listing 1) in a way which will be 
familiar to those of you who 
read my earlier "Realms of 
Interaction" series The method 
gives you an Immensely 
powerful system of generating 
text in games like this, and the 
relevant functions are as follows: 

1) FN n$(x) returns the shortened 
name ot the "xth" character. 
Thus FN n$(1) gives "Roland". 
2) FN f$(x) returns the full title of 
the "xth" character. Thus FN f$(1) 
gives "Roland ol Greenways". 
3) FN s$(x) returns the name of 
the "xth" shire - so that FN s$(1) 
Is "Greenways". 
4) FN cMx) returns a location 
description corresponding to the 
contents ot the map array at the 
current location. Thus FN d$(2) 
gives "upon rolling downs". 
5) FN b$(x) returns the mere 
name of a landscape feature; 
thus FN b$(2) gives "rolling 
downs". 

We need to look at the numeric 
arrays next. These are used to 
store important parameters 
concerning the characters and 
their armies (many of which 
change as the game 
progresses). The most important 
— and the most complex — is 
a(12,9). Each of its twelve rows 
corresponds to one of the 
characters, and each of the 
l ine columns gives a particular 
parameter for that character as 
shown in Figure 4. 
Initial values for the array are 
established in line 8950. Note 
that the DATA statements used 
here (see line 9100) contain the 
(xy) coordinates of the keeps, 
where each character is 

case i.e. the map coordinates of 
the keep Targets are allocated 
at random, by the way, so that 
the overall strategy of the enemy 
will vary from one game to 
another. This means that each 
new game presents a fresh 
Challenge to the player. There 
are two arrays that I haven't 
mentioned yer; t(22,32) Is used to 
keep track of the total number of 
enemy warriors at each 
location. The need tor this will 
become apparent next month, 
when we'll also examine the 
purpose of mS(22,32) which for 
the present must remain a 
mystery... 

We're now in a position to 
examine the remaining defined 

Column 
1 
2 
3 
4 
6 
7 
9 

8t 5 

& 8 

Column 
1 
2 
3 
4 & 5 

a(12,9) 
Parameter 
Size of army 
Strength of men (0-249) 
Morale of men (0-249) 
(x,y) coordinates of current position on map. 
"Recruitment" (lag (1 If required, 0 if not). 
(x,y) coordinates of keep owned by character. 
Provisions available (0 at start ot game). 

u(70,5) 
Parameter 
Size ot army 
Strength ot warriors (starts at 200) 
'Target" character 
(x.y) coordinates of current position on map. 

Flguro 4. Paramolors hold In the arrays a{12,9) and uf70,5| 

positioned at the start. Now you 
know why I asked you to be 
careful when positioning the 
keeps on your map last month! 
Those array elements not 
defined here start off, of course, 
at zero — with the exception of 
a(1.6) which Is set to 1 In line 
8940 (Roland being the only 
"recruited" or controllable 
character at the start). 

The second most important 
array is u(70,5) which performs 
the similar, though simpler task 
of data storage Tor the 70 enemy 
armies. Each row corresponds to 
one of those armies, white each 
column corresponds to one of 
five parameters (see Figure 4). 

Targets 
A word of explanation is needed 
about the 3rd parameter. The 
enemy armies are going to be 
"intelligent", in the sense that 
each one will be allocated a 
specific job — that of seeking 
out and attacking a specific 
character (the "target"). 
Parameter 3 is the code ol a 
given army's "target" — so that if 
Roland is the target, this 
parameter will take a value of 1. 
Initial values tor the array are set 
in line 8970. Note that since all 
enemy armies start off at the 
keep of Darkness, parameters 4 
and 5 are the same in each 

functions. FN n(x) and FN s(x) 
return a number between 1 and 
5 related to the strength and 
morale respectively of the army 
led by character "x". FN v$(x) 
and FN q$(x) use those numbers 
to generate an appropriate text 
description of strength and 
morale, extracted from the array 
v$0. FN r(x) returns a random 
integer between 1 and x. FN l(x) 
returns the INK colour 
appropriate for a particular UDG 
(CHRS x) so that Individual map 
graphic symbols can be printed 
up Irom BASIC II necessary. The 
rather lengthy function FN c(y.x) 
is used to divide the whole 
world up into shires, returning for 
a given pair ot map coordinates 
the number corresponding to a 
particular shire (1=Greenways, 
2=Deepmeads etc). I've shown in 
Figure 5 how this division occurs, 
so that you can relate the 
conditions Implicit in the 
function to the actual divisions 
on the map Finally, FN p() is a 
handy little (unction for 
centralising things like titles on 
screen — see the little 
subroutine at line 40 lor an 
example of its use. 

Before we move on to look at 
the rest of the program structure, 
a few general points, largely 
concerned with presentation, 
are worth making. The bulk ot 
the text display is achieved by 
first building up the text in the 
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ERROR 
TRAPPING 

Some advice for QL 
programmers from 
Melvin MacKaron 

• n the last Installment on error-
trapping with the QL. we 
discovered the undocumented 
keywords WHEN ERRor - END 
WHEN. We looked at four 
different levels ot error-trapping, 
beginning with a "machine-
level" segment which stopped 
the program's execution when 
an error occurred and 
progressed to a more 
sophisticated segment which 
identified the error number and 
then took appropriate action. 
The keyword which lets us re-
execute a command is RETRY. 

it is imperative when we use 
the WHEN ERRor construct that 
we do not exit from it by using 
GOTO. This may be tempting 
(and it is used on other 
computers with the ON ERR — 
GOTO combination), but it a 
number of errors occur, the 
program counter (PC) which 
keeps track of the line being 
executed will become 
"contused" and we will end up 
in a situation where the camel's 
back gets one straw too many. 
One extra error can generate 
more errors, and the only way to 
escape will be to reset the QL. 

The question, then, becomes, 
"Can we simulate a GOTO 
without corrupting the PC 
stack?" Can we 'trick' the 
computer into thinking the error 
occurred elsewhere and force it 
to exit the WHEN ERRor block of 
code at a point of our 
choosing? We may use the 
magician's old technique of 
misdirection to POKE an error 
address onto the PC stack and 
then RETRY from a different 
location in the program, the QL 
Technical Guide gives a 
variable, BV_CNLNO. with a 
vector of 92h (146 in decimal) 
which is described as 'line to 
CONTINUE from'. To POKE a value 
into the corrrect address, we mus 
first locate BV_CNLNO. We add 

its vector (offset) to the length of 
the job header of SV__BASIC (the 
bottom of SuperBASIC), getting 
the number 250. Our code 
becomes-
POKE W(PEEK) L(163856) + 
250),nnn. Location 163856 is a 
"long word'! BV_CNLNO is a 
word; and nnn is the line from 
which we wish to proceed. The 
accompanying listing 
demonstrates re-direction of our 
error processing. 

Code 
Let's take a look at the listing. As 
you can see, our WHEN ERRor — 
END WHEN section of code goes 
at the beginning of the 
program. This means that you 
wilt most probably need to write 
the body of your masterpiece 
first so that you will know in 
advance the lines to re-enter 
from. Also, I have used a 
procedure, carry-on, to allow the 
end user to watch each step of 
the program's progress (this is a 
useful tool In de-bugging, too). 

The main program begins at 
line 290. To generate an error In 
this section, when you are 

romoted for a divisor, enter 0. 
his will generate an error, I 

chose to return from the WHEN 
ERRor section at line 290 so that 
you're not left "garbage" on the 
screen when you continue. 
(NOTE: An alternative to WHEN 
ERRor in this section could be to 
put in line 325: IF divisor=0:GO 
T0320). 

To advance to the next block 
of code when you are returned 
to the main program, use a 
legal divisor. 

Next, we shall do a cartridge 
format. If you are using disk 
drives, substitute the appropriate 
messages and code into Ihe 
program. When you run this the 
first time, leave the microdrive 
empty. This will cause an error. 
We shall RETRY from line 370 
(again, clearing the screen first). 
You may either elect to format a 
cartridge or answer "N" to end 
the program. 

As an additional 
programming note, you will see 

ft 

the use of eqlvalence In this 
program. On most other micro-
computers, I would have had to 
use IF a$ = 'Y' or a$ = y to 
check for upper or lower-case 
letters (or ask you to use only 
uppers or lowers in your 
programs. However, SuperBASIC 
allows you to simplify and 
shorter this code by using two 
"equals" symbols to show that 
we are checking for equivalent 
letters. The savings can be 
significant. In a 50K+ program, 
recently, I was able to save over 
3K by using this technique. 

Error-ll 
The examples I have used in this 
article are quite simple. In your 
own programs, you would 
probably only use re-dlrectlon of 
the program lines If there were 
the chance of the same error 
occurring in more than one 
place. This could happen, for 
example, with error -16 (Bad or 
changed medium), which may 
occur with either a LOAD or a 
SAVE. But the key idea is that you 
can now trap for almost any 
error without resorting to 
machine language. As I stated 
last monlh, the only "error" 
which you cannot trap by using 
WHEN ERRor is BREAK (CTRL-
SPACE). You could stop a person 
from Intentionally BREAKing the 
program flow by writing a 
machine language routine to 
disable BREAK, but you don't 
need to. Talent's program suite. 
Nucleon, has a nice little routine 
to do this tor you. They also have 
a number of other goodies 
designed to give your programs 
a nice polish. No, I do not work 
for Talent, and this is not an 
advertisement. 

With practice (and a little 
imagination), you should soon 
find yourself controlling the flow 
of your programs quite nicely. It's 
very easy once you know how. 

If you have any questions 
about error-trapping on the QL 
(or other aspects ot 
programming this machine), 
please write c/o ZX Computing 
Monthly. If you need a personal 
response, enclose a SAE. 
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LLUA 
Listing E r r o r - T r a p p i n g D e m o n s t r a t i o n 

110 
120 
130 
140 
130 
160 
170 
180 
190 
200 
210 
2 2 0 
230 

260 
270 

10 R E M a r k A d v a n c e d E r r o r - T r a p p i n g 
20 R E M a r k T h i s p r o g r a m m o d u l e d e m o n s t r a t e s use of s t r a t e g i c P O K E s 
30 R E M a r U to c o n t r o l the exit (and re-entry) p o i n t s of a p r o g r a m 
40 R E M a r U from a W H E N E R R o r r o u t i n e . 
50 R E M a r U 
60 M O D E 0 : P A P E R 0 : INK 7 : C L S : R E M a r U Set D i s p l a y 
70 W H E N E R R o r 
80 BEEP 2 0 0 0 1 1 2 i P A U S E 5 
90 BEEP 2 0 0 0 , 6 : P A U S E 5 
100 BEEP 2 0 0 0 , 9 : P A U S E 5 : REMark a t t e n t i o n - g e t t i n g t o n e s 

e r r n u m = P E E K _ L ( P E E K _ L ( 1 6 3 8 5 6 ) + 298) 
S E L e c t ON e r r n u m 

= - 1 8 
PRINT N'Error! Y o u have a t t e m p t e d to d i v i d e by zero." 
c a r r y _ o n 
P 0 K E _ W ( P E E K _ L ( 1 6 3 8 5 6 ) + 2 5 0 ) , 2 9 0 
R E T R Y 

= - 1 4 
P R I N T \* F o r m a t F A I L E D ! ' 
c a r r y _ o n 
P 0 K E _ W ( P E E K _ L ( 1 6 3 8 5 6 ) + 2 5 0 ) , 3 7 0 
R E T R Y 

E N D S E L e c t 
240 END W H E N 
250 D E F i n e P R O C e d u r e c a r r y _ o n : REMark A S i m p l e Walt R o u t i n e 

P R I N T \ ' P r e s s any key to c o n t i n u e . . . ' 
P A U S E : R E M a r k infinite w a i t 

280 END D E F i n e c a r r y _ o n 
290 C L S 
300 P R I N T 'Error in D i v i s i o n D e m o n s t r a t i o n ' 
310 P R I N T 
320 INPUT 'Enter D i v i s o r : '{divisor 
330 INPUT 'Enter D i v i d e n d : ' J d l v i d e n d 
340 q u o t i e n t = d i v i d e n d / d i v i s o r 
350 P R I N T \'The r e s u l t is 'iquotient 
360 c a r r y _ o n 
370 C L S : P R I N T 'Failed F o r m a t D e m o n s t r a t i o n ' 
380 P R I N T : P R I N T 'This next s e c t i o n r e c o v e r s from a failed 

f ormat. ' 
390 P R I N T 'If y o u u s e t h i s s e c t i o n in e a r n e s t , you M i l l need a* 
400 P R I N T 'blank m i c r o - c a r t r i d g e (or d i s U e t t e ) . ' 
410 P R I N T 
420 P R I N T 'Do y o u w i s h to format a c a r t r i d g e ? (y/n)' 
430 R E P e a t c h o i c e 

a* = INKEY* 
IF a* * y * 

P R I N T 'Place a blank c a r t r i d g e in mdvl_* : R E M a r k (or 
flpl_) 

c a r r y _ o n 
F O R M A T m d v l _ t e s t c a r t : R E M a r k (or F O R M A T flpl_) 

END IF 
IF a* == * n* : EXIT c h o i c e 

510 E N D R E P e a t c h o i c e 
520 C L S 
530 P R I N T ' C o n g r a t u l a t i o n s ! You are now a M a s t e r E r r o r - T r a p p e r . * 
540 P R I N T \'We are d e c l a r i n g "open s e a s o n " on wild e r r o r s , so' 
550 PRINT 'go trap as m a n y as you c a n . ' 
560 STOP 

440 
450 
460 

470 
480 
490 
500 
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David Nowotnik 
presents ZX's special 
Christmas game which 
can be played on any 
model of the Spectrum 
or a QL. 

Santa Claus Is iust about to 
leave his Grotto on Christmas Eve 
to deliver Christmas presents, 
when, to his horror, he finds tha! 
someone has left open the gates to 
his reindeer pen. All the reindeer 
have got out, and escaped into the 
forest. He has to recover six ot them 
to enable him to get underway to 
deliver his presents. 

Using the cursor keys (5,6,7,8 on 
the Spectrum) you have to guide 
Santa around the forest. Reindeer 
are quite timid beasts, and they will 
move away from Santa when he 
stands next to them, in this way he 
must guide them one at a time to 
the entrance ot the reindeer pen. 
At the base ot the screen is a 
counter which tells you the number 
of presents which Santa has time to 
deliver. Naturally, this Is your ŝcore! 
the more you get, the more child-
ren will receive their presents, and 
the better you'll (eel! 

Fig.1. contains the listing for the 
Spectrum, and flg.2. has the listing 
for the QL. The two programs are 
virtually Identical in operation, so 
anyone keen to compare 
Spectrum and QL styles should find 
this a good example. The QL 
program will ask you if you want 
another game at the end, but with 
the Spectrum version you have to 
RUN again for a repeat game. 

UDGs 
Both programs use user defined 
graphics. On the Spectrum, you'll 
have to be careful to enter certain 
characters In graphics mode to 
provide you with the correct UDGs. 
Those characters should appear 

slightly darker in the listing; in case 
they aren't too clear, these 
characters appear In l ines 
520.1560,1580.1730.1790. and 1870. 
QL users need not be so cautious, 
as there are no similar traps, if you 
haven't met UDGs on the QL before 
then glance at lines 250 to 380, 
where they are created and 
installed. 

There are 10 reindeer altogether, 
so you have a reasonable choice 
in retrieving the most accessible 

reindeer. If you want to make the 
game easier, or more difficult, then 
change the number of reindeer or 
trees in lines 1470 and 1520 of the 
Spectrum listing, or 1660 and 1760 
of the QL listing. 

To accompany the game, there 
Is a seasonal tune, which shows 
what can be done with the limited 
BEEP command. It also expresses a 
seasonal greeting from everyone 
at ZX Computing Monthly to all our 
readers. 

Fig. 1 Spectrum Listing 
10 R E M S a n t a * d l l t n w 
2 0 R E M b y D a v i d h o » o t n i v 
3 0 REM O c t o b e r , 1 9 B 6 
4 0 R E M 
S O REM u d g e 
6 0 L E T a - UOR 
7 0 F O R l " 0 TO 3 1 t R E A D q 
SO P O K E < M , q i N E X T I 
9 0 D A T A 2 4 , 6 0 , 2 4 , 1 3 6 , 6 0 , 2 3 5 , 1 2 6 , 2 3 3 
LOO D A T A 2 4 , 2 4 , 2 4 , 2 4 , 2 4 , 2 4 , 6 0 , 6 0 
U O D A T A 1 0 , 1 0 , 1 4 , 1 4 2 , 1 2 4 , 1 2 4 , 6 6 , 6 0 
1 2 0 D A T A 2 4 , 2 4 , 6 0 , 9 0 , I S 9 , 6 0 , 1 2 6 , 1 2 6 
I S O DOR OCR Ot P A P E R 7 i IMC Ol C L S 
4 3 0 GO TO IOOO 
SOO R e n S u b r o u t i n e * 
3 I O R E M 1 . P r i n t t r e e * 
3 2 0 P R I N T I t * . 41 A T y . x i ' A ' t 3 | A T y « l , > < | ~ B - | R E T l * t N 
3 J O R E M P r • • • a k e y 
3 4 0 P R I N T A T 2 1 , 1 | I N V E R S E 1 | " P r e * * a n y k e y t o c o n t i n u e 

3 3 0 I F I N K E V I < > T H E N GO T O 3 3 0 
3 6 0 I F 1 N K E V * T H E N GO TO 3 6 0 
3 7 0 L E T I N K 6 V * I R E T U R N 
6 0 0 R E M M e r r y G h r t * t * a * 
6 1 0 R E S T O R E 6 3 0 
6 2 0 F O R t - l TO 2 9 
6 3 0 R E A D a t R E A D b l I F a - 9 9 T H E N P A U S E b t OO TO 6 3 0 
6 4 0 D E E P a . b l N E U I 
6 3 0 DATA . 3 . 0 , . 2 3 . 3 , 0 9 , 1 0 , . 2 5 , 3 , . 2 3 , 7 , , 2 3 , 3 , . 2 3 , 4 , . 3 , 2 . 9 V , 2 , 
. 3 , 2 
6 6 0 D A T A 9 9 , 3 , . 3 , 2 , . 2 3 , 7 , 9 9 , 1 0 , . 2 3 , 7 , . 2 3 , 9 , . 2 3 , 7 , . 2 3 , 5 , . 2 3 , 4 , 
9 9 . L O , . 2 3 , 4 , 9 9 , 1 0 
6 7 0 D A T A . 3 , 4 , . 2 3 , 9 , 9 9 , 1 0 , . 2 3 , 9 , . 2 3 , 1 0 , . 2 3 , 9 , . 2 5 , 7 , . 3 . 3 . . 3 , 2 
6 8 0 D A T A . 3 , 0 , . 3 , 2 , . 3 , 7 , . 3 , 4 , . 3 , 3 
6 9 0 R E T U R N 
1 0 0 0 R E M P r i n t T i t l e 
l O l O F O R l - l TO 3 0 
1 0 2 0 L E T y - R N D * 2 0 i L E T « - R N D *3l 
1 0 3 0 I F A T T R t y * l , K ) - 6 0 T H E N GO TO 1 0 2 0 
1 0 4 0 GO S u e 3 1 0 1 N E X T 1 
1030 PAUSE 100 
1 0 6 0 P « I N T AT 3 , 1 2 ) I N K 6 ) P A P E R 1 | - S A N T A ' S * 
• 0 7 0 P A U S E 3 0 
I C e O P R I N T A T B , 1 1 1 F L A S H 1 | - D I L E M M A * 
1 0 9 0 P A U S E IOOI 0 0 S U B 6 0 0 
1 t o o P A U S E l o o t HORDCR 2 l C L S 
t l i o P R I N T A T 2 , 9 | P A P E R 1| I N K 6 | " S a n t a * D l leaun* 
1 1 2 0 P R I N T * I t ' s C t v i i t B a t E v e , a n d S a n t a w a n t * t o g e t 
u n d e r v,4y t o " 
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/ / / / / 
t 

I I JO P R I N T " d t l l v t r s a c k f u l 1 a o f t u p t r m c r o g i n * ! t o a l l 
t h o s e l u c k y g i r l * " 
1 1 4 0 P R I N T " a n d b o y * Hhoaa p t r v n i t have b o u g h t them 
S p e c t r u m * , Q L * . " 
1130 P R I N T " t n f l o t h e r s i c r o t I or Chr i l l u i . 
1160 P R I N T * B u t l o w n i h i t l e f t h i a g i t x a p e n , i n d a l l t h t 
r t i n d u r have~ 
1 1 7 0 P R I N T " g o t o u t . Y o u ' l l have t o q u i d * S a n t a t o h e l p h i a 
gat 6 r e i n d e a r - | 
1180 P R I N T "back i n t o t h e pan a t t h e l e f t o f t h e i c r t t n . -
1190 0 0 SUb 3 3 0 l C L S 
1200 P R I N T AT 2 , 9 | P A P E R 1) INK 6| " S a n t a * Ot lamina " " ' 
1710 P R I N T " You g u i d e S a n t a by u a t n g t h a c u r t o r k e y * 
1 3 - 0 1 , T h a R e l n d e a r " 
1220 P R I N T " H i l l nova away f r o m S a n t a H h i n ha s t a n d * n e x t t o 
t h e m . " 1 ' 
1230 P R I N T " You hava t o g e t 6 R e i n d e e r i n t o t h a pan aa f a s t 
it p o a a i b l e . T h a " | 
1240 P R I N T "number a t t h a b o t t o m of t h a a c r e e n l a t h a 
nuaber of p r e a e n t a ' i 
1230 P R I N T " S a n t a haa t l m a t o d e l i v e r . Aa you want t o 
d i s a p p o i n t aa f e w * 
12AO P R I N T " c h i l d r e n aa p o a a l b l e , a t a t o d r t v a t h a 
R a i n d a a r i n t o t h a p a n " 
1270 P R I N T " a » q u i c k l y aa you c a n . - " 
1200 P R I N T " Good l u c k " 
1 2 9 0 0 0 S U B 3 3 0 
1300 REM I n i t i a l ! a a V a r i a b l e * 
1310 L E T aany-Gt L E T a a n x - 2 
1320 R E S T O R E 3 0 0 0 i DIM a 1 4 , 2 ) 
1 3 3 0 FOR l - l TO 4 i READ n i l , I ) I READ A d , 21 I NEXT 1 
1340 DIM r < B , 2 ) 
1 3 3 0 FOR 1 - 1 TO B i READ r I t , 1 ) 1 READ r < t , 2 ) i NEXT » 
1360 L E T t r - 0 
1400 R E N S a t up t h a a c r e a n 
1410 BORDER Ol INK Ol P A P E R ? i C L S 
1 4 2 0 I M C 3 I P R I N T A T 6 , 0 | ' 

1430 P R I N T AT 1 4 , 0 | I N V E R S E I|-mmmmmm" 
1440 FOR 1 - 7 TO 1 3 i I F 1 - 1 0 T H E N GO TO 1 4 6 0 
1430 P R I N T AT 1 , 3 | I N V E R S E 11 " | " 
1460 NEXT K INK 0 
1470 FOR l - l TO 3 0 
14110 L E T y - RND » 2 0 i L E T x - RNO « 3 I 
1490 I F X < 1 0 AND <y>3 AND y < 1 6 ) THEN GO TO 1 4 8 0 
1SOO I F AT T R ( y * l , x > - 6 0 T H E N 0 0 TO 1 4 8 0 
1310 0 0 S U B 3 1 0 ) NEXT 1 
1320 FOR 1 - 1 TO l O 
1330 L E T y - I + R N D * 2 0 l L E T x » l * R N D > 2 9 
1340 I F m<10 AND l y > 3 AND y<16> THEN OO TO 1 3 3 0 
1330 I F AT T R l y . x ) < > 3 6 T X N OO TO I S 3 0 
1360 P R I N T AT y , x | I » < 11 " C " 
1 3 7 0 NEXT I 
1380 P R I N T AT B , 2 | INK 2| " D " 
1390 POKE 2 3 6 7 2 , 0 1 POKE 2 3 6 7 3 , 0 
1600 R E N Do o a t t h e m ' 
1610 L E T 0 - P E E K 2 3 6 7 2 * 2 3 6 * P E E K 2 3 6 7 3 1 L E T p - 6 3 0 0 0 - b 
1620 I F p > 6 0 0 0 0 T H E N L E T p > 6 0 0 0 0 
1630 P R I N T » l t AT O . O l " P r e a e n t a i " I P I " " 
1640 I F p< 3 0 0 0 0 THEN 0 0 TO 2 0 0 0 
1630 REM Nova S a n t a 
1660 0 0 S U B 3 0 0 0 i I F » - Q T H E N 0 0 TO 1 6 0 0 
1600 L E T y — a a n y + a l x , 1 ) 1 L E T x - a a n x I j , 2 > 
1 6 9 0 I F A T T R ( y , x ) <> 3 6 T H E N GO TO 1 6 0 0 
1700 I F y < 0 OR y > 2 1 OR x < 0 OR * > 3 1 T H E N GO TO 1 6 0 0 
1 7 1 0 P R I N T AT a a n y , a a n x | * -
1720 L E T a a n y - y I L E T aanx»x 
1 7 3 0 P R I N T AT y , x I 2 | " D " i B E E P . 0 1 , - 3 
1 7 4 0 REM S n o o r e i n d e e r 
1730 FOR l - l TO a 
1760 L E T y - * * n y . r U , 1 > | L E T x - a a n x * r (1 , 2 ) 
1770 I F A T T R t y , x > < > 3 7 T H E N GO TO 1 8 0 0 
1773 I F y U Oft y > 2 0 OR x < l OR «t>30 THEN GO TO t f lOO 
1780 I F A T T R ( y * r < 1 , 1 1 , x * r ( I , 2 1 > <> 3 6 T H E N GO TO IBOO 
1 7 9 0 P R I N T AT y , x I • " | AT y * r ( I , 1) , x * r (1 , 2 > t INK I f C ' i B E E P 
. 0 1 , 3 
IBOO NEXT 1 
1010 I F A T T R I t o , 3 1 <> 3 7 THEN 0 0 TO 1 6 0 0 
1B20 L E T t r - t r * 1 
1830 FOR l - l TO 3 
1 8 4 0 B E E P . 1 3 , - 3 1 B E E P . 1 3 , O l B E E P . 1 3 , 3 
1BSO NEXT 1 
1 8 6 0 P R I N T AT 1 0 , 3 | " " 
1870 PRINT AT 6*tr,0| INK l|"C" 
I BBO I F t r < 6 T H E N GO TO 1 6 0 0 
1 6 9 0 PAUSE lOOl GO BUB 6OO1 P A U S E 20O 
1900 BORDER 2I CLS 
1910 P R I N T AT 4 , f l i " S a n t a can da l I v a r " ( AT 6 , 9 | p i " 
p r a a a n t a . " 
1920 P R I N T AT 1 0 , 0 | 
1 9 3 0 I F p < 4 0 0 0 0 T H E N P R I N T " Y o u ve d l s a p p o l n t a d many 
c h t l d r a n " i GO TO 1 9 8 0 
1940 I F p<3SOOO THEM P R I N T - N o t t o o b a d , b u t S a n t a - 1 1 1 
h a v a t o m i s * q u i t a a l o t of c h i l d r e n . " i GO TO 1 9 8 0 
1930 PRINT "Wall donai there won't ba too »any 
d l a a p p o t n t m a n t * t o n i g h t . " 
1 9 8 0 PAUSE lOOl GO S U B 6 0 0 
1990 OO TO 2 0 6 0 
TOCO FOR 1 - 2 0 TO - 1 0 S T E P - . 3 
2 0 1 0 D E E P . 0 3 , 1 1 NEXT 1 
2 0 2 0 C L S 
2 0 3 0 P R I N T AT 4 , 0 | " 0 h daar< You va f a i l e d t o c a t c h enough 
r e i n d e e r i n M m a . " 
2040 PRINT AT 9 , 0 | " H O M can you a v a r f o r g i v e y o u r - s e l f TO r 
a l l t h a b r o k e n h e a r t * " 
2 0 3 0 P R I N T " y o u h a v a c a u a a d ' " 
2 0 6 0 P A U S E SOOl RUN 
2 0 7 0 S T O P 
3 0 0 0 L E T I * - I N K E Y * I L E T 1 - 0 
SOlO I F » • - " " T H E N R E T U R N 
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3 0 2 0 L E T x - CODE z « 
3 0 3 0 I F 1 > 3 1 AND z < 3 7 T H E N L E T f - x - 3 2 l R E T U R N 
3 0 4 0 I F i - B THEN L E T z - l i R E T U R N 
3 0 3 0 I F z - 9 T H E N L E T j » 4 i R E T U R N 
3 0 6 0 I F I - I O T H E N L E T I - 2 I R E T U R N 
3 0 7 0 I F x - l l T H E N L E T i - 3 l R E T U R N 
3 0 B 0 » - O l R E T U R N 
SOOO DATA 0 , - 1 , 1 , 0 , - t , 0 , 0 , 1 
3 0 1 0 DATA - 1 , 0 , - 1 , - 1 , 1 , 0 , 1 , 1 , - 1 , 1 , 1 , - 1 , 0 , 1 , 0 , - 1 

Fig. 2 QL Listing 

10 R E M a r l S a n t a ' s D i lemma 
2 0 RCMark by D a v i d N o - o t n t t 
3 0 REMarf t O c t o b e r , 1 9 0 6 
4 0 I 
100 t n i t l T I T L E l I N S T R U C T I O N S 
H O R E P e a t m a i n _ l o o p 
1 2 0 S F T , U P _ S C R E E N i GAMEi END MESSAGE 
1 3 0 P R I N T « 0 \ " A n o t h e r game » y / n ) " 7 " 
140 R E P e a t g a t . r e p l y 
I S O I « - I N K E Y » < - 1 ) 
160 I F i f y " OR i » - " n " T K N E X I T g e t . r e p l y 
170 END R E P a a t g a t r e p l y 
I Bo C L S B O 

190 I F « - " n - THEN EXIT m a i n l o o p 
2 0 0 END R E P a a t m a i n l o o p 
2 1 0 C L S i S T O P 
220 I 
2 3 0 O E K i n e PROCadura i n t t 
2 4 0 LOCal a . n . b v t 
- S o R EMark UDGa 
2 6 0 a - R E S P R (Ot 
2 7 0 I F a > 2 6 1 9 0 0 THEN a - R E S P R 1244) 
2 8 0 POKE L I P E E K L ( 1 6 6 7 3 6 1 « 4 6 l , a 
2 9 0 R E S T O R E 3 3 0 
3O0 FOR n - O TO 4 6 
3 l O READ b y t i POKE i a * n ) , b y t 
3 2 0 END FOR n 
3 3 0 DATA 1 2 7 , 1 3 
3 4 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
3 3 0 DATA 3 6 , 3 6 , 1 6 , 3 6 , 3 6 , 1 2 4 , 1 2 4 , 4 0 , 1 0 8 
36o DATA 2 0 , 2 8 , 2 8 , B , 1 2 4 , 1 2 4 , 1 2 4 , 6 8 , 6 B 
3 7 0 DATA 0 , 1 6 , 1 6 , 3 6 , 3 6 , 1 2 4 , 1 2 4 , 3 6 , 1 2 4 
3BO DATA 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 3 6 , 3 6 , 0 
3 9 0 Rt 'Mart . WINDOWS 
4 0 0 MODE B 
4 1 0 WINDOW 5 1 2 , 2 3 6 , 0 , 0 
4 2 0 P A P E R Ol C L S 
4 3 0 WINDOW 4 0 6 , 2 3 0 , 4 4 , 0 
4 4 0 BORDER 3 . 2 
4 3 0 P A P E R 7 t C L S 
4 6 0 C S I I E 0 , 0 
4 7 0 WINDOW a o , 4 0 6 , 2 4 , 4 4 , 2 3 0 
4 8 0 BORDER " 0 , 2 . 1 
4 9 0 P A P E R a u , 0 i I f * . « 0 , 7 | C L B t o 
SOO REMark V A R I A B L E S 
3 1 0 DIM a c r e e n * ( 3 2 , 2 2 ) 
3 2 0 a a n y - B l a a n x - 2 
3 3 0 DIM m ( 4 , 2 l , r ( 8 , 2 ) 
3 4 0 FOR n - 1 TO 4 
3 3 0 READ a I n , 1) , a ( n , 2 1 
3 6 0 END FOR n 
3 7 0 FOR n - l TO 8 
3 B 0 READ r l n , 1 ) , r < n , 2 1 
3 9 0 END FOR n 
6 0 0 t r - O 
6 1 0 DATA 0 , - 1 , 1 , 0 , - 1 , 0 , 0 , 1 
6 2 0 DATA - 1 , 0 , - 1 , - 1 , 1 , 0 , 1 , 1 
6 3 0 DATA - 1 , 1 , 1 , - 1 , 0 , 1 , 0 , - 1 
6 4 0 a a n t a t - C H R t ( l 2 B ) i r dear I - C H R * ( | 2 9 ) 
6 3 0 t r e e _ t o p i - C H R » ( 1 3 0 ) | a t u n p * - C H R * 1 1 311 
6 6 0 e m p t y * - C H R » ( 0 ) 
6 7 0 END D E F l n a P R I N T 
6B0 I 
6 9 0 D E F l n a PROCadure P R I N T _ T R E E ( x , y ) / » 
7 0 0 INK 41 AT y , x I P R I N T t r e e _ t o p » i 
7 l O INK 3( AT y * l , x i P R I N T a t u » p * | 
7 2 0 a c r e a n l ( x * I , y * 1 ) - t r a a _ t o p * 
7 3 0 a c r e e n * { * * 1 , y * 2 ) - a t u A p f 
7 4 0 END D C F l n e P R I N T T R E E 
730 i 
7 6 0 D C F i n a PROCedure T I T L E 
7 7 0 LOCat 1 , x , y 
7 8 0 FOR l - l TO SO 
7 9 0 R E P a a t t l t l a . l o o p . l 
BOO y - RNO < 2 0 ) I x-RNO 131) 
0 1 0 IF a c r a e n t ( x , y * 1 ) < > t r e e t o p * ThEN EXIT t l t l a . l o o p . l 
B 2 0 END R E P e a t t i t l e l o o p I 
8 3 0 P R I N T _ T R E E x , y 
0 4 0 END FOR I 
0 3 0 C S I I E 3 , l i OVER I 
0 6 0 AT 4 , f ia INK 2 l P R I N T " S A N T A 8 " 
B 7 0 F L A S H I I AT 6 , 0 | P R I N T "OtLEMMA" 
BSO F L A S H Ol C S I Z E 0 , 0 i OVER O 
8 9 0 TUNC 
9 0 0 END D C F t n a T I T L E 
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9 1 0 I 
9 2 0 O E F i n e PROCedure TUNE 
9 3 0 R E S T O R E 1 0 1 0 
9 4 0 READ t l H ! P W E . W 1 6 3 8 8 6 , t I M 
9 5 0 R E P e a t t u n * . I OOP 
9 4 0 R E P e a t d e l a y 
9 7 0 I F P E E K . M ( 1 6 3 8 0 6 ) > t ! M THEN E X I T d e l a y 
9 B 0 END R E P e a t d e l a y 
9 9 0 READ n n U . t l n * 
1000 SELect ON n o t * 
1010 - O l P E E P 
1020 - 2 3 3 i E X I T t u n e . l Q O P 
1030 - REMAINDER I B E E P 1 0 0 0 0 , n o t * 
1040 END B E L e c t 
1030 END R E P e a t t u n e . l o o p 
1060 DATA 3 3 0 , 1 8 , 3 6 0 , 0 , 3 7 1 , 1 1 , 4 0 3 , 0 , 4 0 9 
1070 DATA 1 1 , 4 2 4 , 0 , 4 2 6 , 9 , 4 3 4 , 0 , 4 4 0 , 1 1 , 4 6 3 
1080 DATA 0 , 4 6 9 , 1 2 , 4 8 1 , 0 , 4 B 5 , 1 3 , 3 1 7 , 0 , 3 2 2 
1090 DATA 1 3 , 3 3 4 . 0 . 3 3 8 , 1 3 , 3 7 7 , 0 , 3 9 3 , 9 , 6 1 9 
1100 DATA 0 , 6 3 0 , 9 , 6 4 9 , 0 , 6 3 4 , 7 . 6 6 3 , 0 , 6 7 1 
1110 DATA 9 , 6 0 4 , 0 , 6 0 8 , 1 1 , 7 0 3 , 0 , 7 0 9 , 1 2 , 7 4 0 
1120 DATA 0 , 7 3 1 , 1 2 , 7 7 6 , 0 . 7 B 7 , 1 2 , 8 1 1 , 0 , 8 4 0 
1150 DATA 7 , 8 7 2 , 0 , 8 7 6 . 7 , 0 9 3 , 0 , 8 9 9 , 6 , 9 0 3 
1140 DATA 0 , 9 1 3 , 7 , 9 2 6 , 0 , 9 3 2 , 9 , 9 4 3 , 0 , 9 4 9 
1130 DATA I I , 9 7 8 , 0 , 9 8 9 , 1 3 , 1 0 1 6 , 0 , 1 0 2 7 , 1 0 , t 0 3 l 
1160 DATA 0 , 1 0 6 0 , 1 3 , 1 0 8 8 , 0 , 1 0 9 9 , 9 , 1 1 2 3 , 0 , 1 1 3 6 
1170 DATA 1 2 , 1 1 6 6 , 0 , 1 1 7 6 , 1 1 , 1 2 3 3 , 0 , 1 2 6 7 
1180 DATA 2 3 3 , 1 2 6 7 
U 9 0 END D E F i n e TUNC 
1200 I 
1 2 1 0 D E F i n e PROCedure I N S T R U C T I O N S 
1 2 2 0 C L S i INK l l AT 2 , 9 
1 2 3 0 P R I N T " S a n t a ' s Di 1 > n t " w \ 
1240 P R I N T " I t ' s C h r i s t * * * E v e , t n f l S a n t a w a n t * t o g e t 
u n d i r » y t o " 
1 2 3 0 P R I N T " d i l l v « r s a c k f u l 1 * o f s u p e r n i c r o g e m e * t o a l l 
t h o s e l u c k y g i r l s " 
1 2 6 0 P R I N T "ant) b o y * whose p a r e n t s have b o u g h t t h a n 
Bpvctrumt, OL*, • 
1 2 7 0 P R I N T " a n d o t h e r M i c r o * f o r C h r i s t m a s . " 
12BO P R I N T • B u t l o a t o i w h a s l e f t h i * g t t t i o o t n , and a l l t h e 
r t i n d H f h a v e " 
1290 P R I N T " g o t o u t . Y o u ' l l hava t o g u i d e S a n t a t o h a l p h i m 
gat 6 r a l n < I a a r " | 
1300 P R I N T "bach I n t o t h e pan a t t h e l t u o f t h e K m n . ' 
1310 0 E T _ A _ K E Y 
1320 I F* , l l C L B i AT 2 , 9 
I 3 3 0 P R I N T " B a n t a ' * D l l e m « a " \ \ \ 
1340 P R I N T " You g u i d e S a n t a by u s i n g t h a c u r s o r k e y s . T h a 
R a l n d a a r H | 1 1 -
1350 P R I N T "move away I r o n B a n t a when ha s t a n d * n e x t t o 
t h a * . * \ \ 
1360 P R I N T " You hava t o gat 6 r a l n d a a r i n t o t h a pan a s f a a t 
a* p o t t i b l * . T h e " 
1370 P f l I N T "nuiafcer a t t h a b o t t o m o4 t h a s c r a a n i s t h a 
number o f p r a s a n t * " 
1380 P R I N T " S a n t a h a * t i n * t o d e l i v e r . A* you want t o 
d l a a p p o l n t a* f a n " 
1 3 9 0 P R I N T - c h l l d r a n a* p o s s i b l e , a i d t o d r i v e t h e i n 
r e i n d e e r i n t o t h a pan a* q u i c k l y a s you c a n . * 
1400 P R I N T " Good lock 1 " 
1 4 1 0 GET A K E Y 
1420 END D E F i n e I N S T R U C T I O N S 
1430 I 
1440 D E F l n a PROCedure GET A K E Y 
1430 INK 2 i AT 2 1 . 3 
1 4 * u P R I N T " P r e s s any bey t o c o n t i n u e " 
1470 K E P e a t l e y . l o o p 
I4BO I F I f * . E Y » ( 0 ) - ; " " T H E N E X I T k e y . I oop 
1490 END R E P e a t key l o o p 
1SO0 END D E F i n e O C T . A . K E Y 
1310 l 
1320 I H F i n w P R D C e d u r * S E T _ U P . S C R t E N 
l 3 J y DIM s c r e e n * ( 3 2 , 2 2 ) 
1340 CLSi PAPER 0 
I 5 3 u FOR 1 - 6 , 1 4 
1360 FOR i - O TO b 
1370 A l j , i I P R I N T " " 
158V s c r e e n * ( » , 1 » - " W " 
I S 9 o END FOR 1 
1 6 W END FOR J 
1610 FOR 1-7,B,V,11,12,13 
1620 A l i , S i P t t l N l " " 
16JO s c r e e n * ( 6 , 1 * I > » " W 
I 6 4 ( i END F U R 1 
165U P A P E R 7 
1 6 6 0 FOR 1 - 1 TO 5 0 
1670 R E P e a t s e t . u p i l O O P 
1 6 8 0 x - R N D ( 3 1 ) 1 y - R N D ( 2 0 ) 
169o I I - 4« > l v OR y < 3 OR y > 1 6 ) 
1700 t k " ( s c r e e n * ( » • ! , y » 2 ) - e m p t y * ) 
I 7 1 U I F 11 AND I k T H E N E X I T s e t _ u p _ l o o p 
1720 END R E P e a t s e t . u p . l o o p 
1730 P R I N T T R E E * . y 
174o END FOR 1 
1 7 5 0 INI . I 
1760 FUR i - l TO 10 
1770 R E P e a t d e e r _ l o o p 
1 7 8 0 k - R N D ( 2 * » ) * I i y - R N D ( 1 9 ) * l 
1 7 9 0 I l - ( ) < > 1 0 Oft y < 3 OR y > t 6 > 
1800 U > l i c r a t n l U » l , y * U - e m p t y » > 
I S I O I F U AND I t . T H E N E X I T d * e r _ l o o p 
1 9 2 0 END R E P e a t d e c r l o o p 
183v AT y , h i P R I N T r . d e a r I 
1840 s c r e e n * ( * +1 , y M ) m r . d e e r * 
I B 3 0 END FOR I 
1 8 6 0 IN*. 2 i AT e , 2 i P R I N T a a n t a * 
1870 * a n x « 2 l s a n y - 8 
188V s c r e e n ! ( 3 , 9 1 - s a n t a * 
l e v , , F-OKE M i 6 : a o 6 , o 
1 9 0 0 END D E F i n e S £ T _ U P _ S C R E E N 
1910 I 
1920 D E F i n e PROCadura GAME 
1 9 3 0 LOCal b , x , y I , y 1 , « o v * _ * * n t * , d e e r _ c o l 1 a c t e d 

1 9 4 0 d e e r . c o l l e c t * d - 0 
1 9 5 0 R E P e a t g a m e . l o o p 
I V 6 0 b - P E E l M ( 1 6 3 B 8 6 ) 1 p - 6 5 0 0 0 - b 
1 9 7 0 I F p > 6 0 0 0 0 T H E N p - 6 0 0 0 0 / v 
1 9 8 0 CURSOR * 0 , 4 0 , 4 | PRINT * u , " P r e s e n t s - " i p t " " 
1990 I F p < 3 0 0 0 0 T H E N E X I T g a m e . l o o p 
2 0 0 0 i - K E Y R O U m t isove a a n t a - 0 
2 0 1 0 S E L e c t ON t 
2 0 2 0 - 2 I m o v e . s a n t a - 1 
2 0 3 0 - 1 2 8 i m o v e _ * a n t a - 2 
2 0 4 0 —41 i n o v * _ * a n t a - 3 
2 0 5 0 > 1 6 i fflove.aanta-4 
2 0 6 0 END S E L e c t 
2 0 7 0 I F aova a a n t a THEN 
2 0 8 0 INK 21 B E E P 5 0 , 2 0 
2 0 9 0 i « - a e n x * m ( » o v e _ a e n t * , 21 
2 1 0 0 y - a a n y + n ( " o v a . a a n t a , 1 ) 
2 1 1 0 I F y > - l AND y < 2 2 AND * > - ! AND x < 3 2 
2 1 2 0 I F s c r e e n * (w* 1 , y * l ) - e m p t y * THEN 
2 1 3 0 AT s a n y , s * n x I P R I N T • 
2 1 4 0 » c r e e n » ( s a n x * I , i t n y t | ) - e m p t y * 
2 1 5 0 « n » « « i s a n y - y 
2 1 6 0 A l a a n y , a a n x i INK 2 i P R I N T a a n t a t 
2 1 7 0 END I F 
2 1 8 0 END I F 
2 1 9 0 END I F 
2 2 0 0 FOR 1 - 1 TO 8 
2 2 1 0 y « s * n y * r ( I , 1 ) I x - s a n x » r < 1 , 2 ) 
2 2 2 0 I F y > - t AND y < 2 2 AND x > - l AND * < 3 2 T H E N 
2 2 3 0 I F s c r e e n * ( x * l , y * l > - r _ d e e r * T H E N 
2 2 4 0 y 1 —y * r ( l , 1) i K l « x + r ( l , 2 > 
2 2 3 0 I F y|>—1 AND y l < 2 2 AND x l > - l AND x l < 3 2 T H E N 
2 2 6 0 I F • c r e e f i * < K ] * l , y 1 * I ) - e m p t y * T H E N 
2 2 7 0 INK 1 
2 2 8 0 AT y , x i P R I N T " 
2 2 9 0 AT y l , x l i P R I N T r _ d e e r * | 
2 3 0 0 * c r e e n » ( x * 1 , y » l ) - e m p t y * 
2 3 1 0 i c r i t n l ( x I » 1 , y 1 • 1 1 - r _ d e e r * 
2 3 2 0 B E E P 5 0 , 5 
2 3 3 0 END I F 
2 3 4 0 END I F 
2 3 5 0 END I F 
2 3 6 0 END I F 
2 3 7 0 END FOR 1 
2 3 B 0 I F s c r e e n * ( 6 , l l > - r d e e r * T H E N 
2 3 9 0 INK l l AT 1 0 , 5 t P R I N T - " 
2 4 0 0 s c r e e n * < 6 , I 1 1 - e m p t y * 
2 4 1 0 AT deer c o l 1 e c t e d + 7 , 0 t P R I N T r _ d e e r * 
2 4 2 0 B E E P 1 0 0 , 2 
2 4 3 0 s c r e e n * ( 1 , d e e r _ c o l I e c t a d * 8 1 - r deer % 
2 4 4 0 d e e r . c o l l e c t e d - d a a r . c o l I e c t e d « l 
2 4 5 0 END I F 
2 4 6 0 I F d e e r . c o l 1 a c t e d - 6 THEN E X I T g a m e . l o o p 
2 4 7 0 END R E P e a t g a m e . l o o p 
2 4 8 0 END D E F i n e GAME 
2 4 9 0 » 
2 5 0 0 D E F i n e PROCadura END.MES6AGE 
2 5 1 0 P A U S E ZOOi C L S i I N I Ol C L S *'.' 
2 5 2 0 AT 4 , 4 1 P R I N T " S a n t a can d e l i v e r " i p V " 
p r e s e n t s * 
2 5 3 0 AT 8 , 2 
2 5 4 0 S E L e c t ON p 
2 5 5 0 - 5 5 0 0 0 TO 6 6 0 0 0 ) P R I N T ' W e l l d o n a ' T h e r e won't be too 
many d l s a p p o i n t n e n t s t o n i g h t . " I TUNE 
2 5 6 0 - 4 0 0 0 0 TO 5 4 9 9 9 1 P R I N T " Not b a d , but G a n t * w i l l have 
t o m i s * q u i t e a few c h l l d e r n . ' i TUNE 
2 5 7 0 - 3 0 0 0 0 TO 3 9 9 9 9 i P f t I N T " Y o u ' v e d l s a p p o t n t n d m a n y " \ " 
C h i l d r e n t o n i g h t 1 " 
2 3 8 0 • REMAINDER I P f l I N T "Oi l d e a r ' Y o u ' v e lailed t o 
c a t c h enough r e i n d e e r i n t i m e . " 
2 3 9 0 ENO S E L e c t 
2 6 0 0 I F p < 4 0 0 0 0 T H E N 
2 6 1 0 FOR 1 - 1 TO 2 0 S T E P . 2 3 
2 6 2 0 B E E P 1 0 0 0 , I 
2 6 3 0 END FOR t 
2 6 4 0 P A U S E 9 0 i TUNE 
2 6 5 0 E N D IF 
2 6 6 0 END D E F i n e E n D . M E B S A G E 
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COLUMN 
Brian Beckett looks for 
signs of life in the QL at 
the recent ZX Microfair. 

ell we've finally had another 
ZX Microfair and there were a lot 
more QL's in sight than there 
were at the PCW Show, looking 
around the various exhibit rooms 
(they held it in Westminster's 
Central Hall this time), the place 
was a honeycomb of little rooms 
filled with crowds of news-hungry 
Sinclair lovers) you wouldn't have 
known that the QL Is oflictally 
dead unless you dug deep and 
asked the right questions. 

All our old favourite suppliers 
were there and a couple of 
newer ones to boot. But 
underneath all the bustle and 
good cheer, nobody had an 
optimistic word to say about the 
QL's long-term future and It was 
a bit like having polite 
sociability around the bedside 
of a terminally ill patient who 
has jusl been given a revised 
estimate by the medical staff. 

The French softwarehouse 
Pyramide was there and 
exhibited some Interesting 
looking products. I got a QL 
cryptographic package Pyramid 
has Just released for £12 but 
there seems to be a tricky 
feature which erases the 
program every time I try to 
encrypt anything. I suspect that I 
was the lucky one who drew the 
dodgy microdrive but maybe it's 
really an ultra-security teature in 
the program which just won't let 
the user encrypt anything and 
thereby achieve the world's first 
true, absolutely unbreakable 
cipher system. 

Those cratty West Germans I 
mentioned last month have 
tricked me and got Digital 
Precision to handle their QL 
mouse and desk-top software 
ond thereby confounded my 
prediction that their admittedly 
excellent package wouldn't be 
much of a challenge to Britain's 
very own, home-grown Eidersoft 
mouse and ICE software. Now it 
looks like a definite two-horse 
race and it's difficult to pick the 
winner. The German package 

Includes Giga-BASIC which 
includes some mouse functions 
and adds over 70 commands to 
Superbasic including graphics, 
pull-down menus, multi-tasking 
and sprite functions. The whole 
package costs around £90 and 
looks well worth considering If 
you happen to want a nice 
WIMP environment to give your 
QL for Christmas. 

As for Eidersoft itself, they've 
put themselves into CST's new, 
son-of-QL Thor 640K megabeast 
In a big way and are 
distributing the machine and its 
first genuine business software. 
Thor computers were displayed 
all over the place and 
(according to company 
spokesmen) orders are (lowing In 
at a rate heretofore unknown In 
the recorded history of man. 
Forgetting all the sales talk, the 
machine does look to be doing 
reasonably well and rather 
better than GST first expected. 
But Amstrad may yet jump In 
and try to stop GST from 
marketing what is actually a QL 
circuit board In a new box with 
loads of added IBM-like features 
designed to make you think 
you're a "real" PC owner. It's a 
good looking machine but very 
expensive for those of us who 
grew up on Sinclair price lists 
and nobody — least of all GST — 
seems to know what's going to 
happen when that old supply of 
QL boards runs out. 

Sandy are promoting a new 
QL-compatlble beast due for 
launch sometime soon after or 
maybe a bit later. The Specs 
took good with at least 512K 
RAM and at least one (but 
maybe two) 3.5 disc drive and 
lots of other goodies. Tony Tebby 
and QJump are still working on 
the designs so the QLT 
(supposedly standing for 
"Quality" and not "QL" but I 
think the initials are just a little 
more than coincidence) won't 
be around for a while and the 
price isn't certain. About £500 is 
the current goal for 512K and 
one disc drive with all the 
expansions costing as yet 
undetermined amounts on top. 
On paper. It looks pretty good 
and will certainly give the Thor 
a run tor its money but. 

practically speaking, the Thor is 
here right now and that's a 
pretty good sales edge to work 
with. 

Saga Systems has dropped its 
plans for a stylish QL keyboard 
on the lines of what the 
company produces tor the 
Spectrum. This is a real pity as 
their boards are excellent and 
really give Sinclair's old black 
boxes a professional feel, even 
though the company's best 
range might be a shade pricey 
for the average home computer 
buff. 

The company has had a lot of 
queries about their QL board 
(largely due to your heroic 
correspondent's column in this 
ever-so readable mag) and I got 
Ihe feeling that a few more 
callers might just make Saga try 
for a small run. Otherwise the 
attitude is an obvious reaction to 
the QL's recent demise and 
marketing a new keyboard for a 
"dead" computer didn't seem to 
make a lot ot business sense 
Give Saga a ring (if you have an 
extra £100 to spend on a 
keyboard) and you might just 
add enough weight to a small 
supply coming on-stream after 
all. 

There's some good news for 
QL games players. Mlcrodeal 
(who brought you that top-notch 
flight simulator) has got at least 
one more QL game in its stable 
which should be coming out 
around Christmas. Theres a 
business strategy game 
available but as yet not fully 
marketed from Alexander Wayne 
of Quanta. It's called Ambition 
and is for up to tour players and 
you can get Information from 
Quanta or Care Electronics. A 
friend of mine claims to have 
beat it on the first go but he's 
always been known to 
exaggerate and, from what I've 
seen. Ambition is well worth 
looking at. Besides my male 
may be an. as yet undiscovered, 
commercial genius. However this 
would not seem to be reflected 
in his bank balance and we 
shouldn't rely on his word alone 
The QL has always needed high 
quality games and I think it's a 
shame that something like 
Ambition didn't come along 
earlier. 
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THE SPECTRUM'S 
SECRET COVES 

BY CHARLES BARRON 

• 1 you own both a Spectrum 
ond a printer, especially a dot-
matrix printer, you may well be 
tempted to try something more 
exciting than using the printer 
tor LISTings. On the other hand, 
getting it to produce its range of 
variations (Italics, double width, 
condensed, subscript, 
underlining and all the rest) 
might seem like a lot of tuss and 

bother. All those Intricate codes 
to be fed in. the problems ol 
remembering which codes do 
what and which need to be 
preceded by the ESC code, and 
what on earth is an ESC code 
anyway? 

Well, It may not be such a 
problem as It seems at tirst 
because the Spectrum does in 
fact have built-in single key 
commands for a great many 
printer functions — though you 
won't find this mentioned in the 
Spectrum manual or Indeed in 
any of the printer manuals that I 
have seen. 

Codes 
To understand how it comes 
about that these codes are 
available it Is necessary to 
understand a little about how 
the computer communicates 
with a full-size printer. When you 
press, for example, the key 
marked "a", the message that 
this sends to the printer Is, as 
always, in figures. In decimal, 

a. 
72 

F.100PE 1 

SPECTRVM COPE Result on the 
SHINUA (CP80) 

Result in norni l 
made on the EPSON 

Result In 
Graphic* 
mode on 
EPSON 

Graphic* Uey 9 126 NUL + 
1 129 £ i . 
2 130 • T 
3 131 • 1 
4 132 • K 
3 133 • 
6 134 r 1 
7 133 BEL 8EL r 

Shi f ted 7 136 BACKSPACE BACKSPACE l 
6 132 HORIZONTAL TAB HORIZONTAL TAB i 
3 130 NEW LINE NEU LINE J 

4 139 VERTICAL TAB VERTICAL TAB • 
3 140 FORM PEED FORM FEED • 
2 141 CARRIAGE RETURN CARRIAGE RETURN — 
1 142 DOUBLE WIDTH PRINT DOUBLE WIDTH • 
8 143 CONDENSED PRINT CONDENSSED • 

UDG let ter A 144 V o 
B 143 • * 
C 146 DC2 code DC2 code • 
D 14? • • 

e 148 DC4 code DC4 code • 

F 149 ^ 
> 

0 ISO I- a 
H 131 A 

* 

1 IS2 T m 

J 1S3 t V 
K 134 J % 
L 153 ESC (control code) ESC (control) t 
M 136 1 4 
N 137 - X 
0 136 A + 

P 139 4 ± 
a 160 SPACE SPACE 
R 161 § § 9 

s 162 0 M » 

T 163 T £ 
U 164 $ * M 

the code for "a" is 97, and it you 
enter PRINT CHR$ 97 ot the 
keyboard the screen will show 
the letter "a". 

Your printer, by good fortune, 
or foresight, also recognises 
code 97 as a request Tor the 
letter "a". Dot-matrix machines 
will obediently arrange their 
little pins Into the shape of an 
"a" and daisywheel machines 
will twiddle their wheels until "a" 
Is under the hammer. Unless 
there were some agreement 
about a standard set of codes, 
we should always have to use a 
printer of the same make as our 
computer. Fortunately, 
manufacturers have agreed on 
standard codes for most of the 
alphanumeric characters we 
need; you may have seen 
references to the ASCII character 
set. This has come to be 
accepted as the International 
standard but it covers only the 
codes from 32 to 127. The 
available range on the 
Spectrum is from 0 to 255 and It 
uses almost all of these tor one 
purpose or another. So, 
probably, does your printer but 
they may not agree about the 
meaning of the codes outside 
the ASCII range. This is where 
confusion begins — but if you 
know what you're doing you can 
take advantage of It. 

££££ 
For example, you may have 
found difficulty In printing the 
symbol "£" on a full-size printer. 
This is because the A' In ASCII 
stands tor American, so there Is 
a standard code for the 
American dollar sign, but not for 
the pound sign. The Spectrum 
uses code 96 for the pound; that 
means something different to 
most printers. On the common 
machines, Epsons and Shinwas, 
for example, it comes out as a 
single inverted comma. To print 
"£", therefore, you have to find 
out what code your printer uses 
tor it. On a Shinwa it is code 129; 
on Epsons It is code 35. Your 
printer manual should have a 
list ot all the codes it uses and 
what If uses them for. The 
Spectrum's vocabulary ot codes 
Is printed out in full in Appendix 
A of the manual. 

Interfaces 
Before we continue, a word 
about Spectrum interfaces. The 
Spectrum uses codes to 
represent keywords and nearly 
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F I G U R E 2 U s e f u 1 b u i 1 1 - i n c o d e s . 

E P S O N G R A P H I C S MODE. 

UDG L E T T E R 

4 m 
3 • 
2 m 
1 1 
8 • 
A o 
B • 
C 
D 
E * 
F J> 
G & 

ail interfaces include software to 
decode and print these by 
intercepting them before fhey 
get to the printer. 

Most Interfaces also allow an 
option to ignore this decoding 
system to allow control codes to 
be sent. Make sure that you set 
up the interface to operate in 
this manner, eg. 
ZXLprint 3, use LPRINT CHR$ 5 
KEMPSTON Centronics E, use 
COPY: REM CHR$ 0 
Interface 1/RS232, use FORMAT 
"b'i baudrate 
Or POKE software so that the 
Sinclair tokens are OFF (see 
individual Instructions), or else 
the following will not work. 

So far, so good. We can now 
print "£" by sending CHR$ 129 to 
a Shinwa or CHRS 35 to an 
Epson, instead of the keyboard's 
£ sign. (You will, of course, have 
to go outside the Inverted 
commas to do so.) But — hang 
on a minute. The printers use 
these codes to print the ' sign 
but the Spectrum uses them as 
well, as a glance at the manual 
reveals. It uses code 129 for the 
graphics symbol on key 1, and it 
uses code 35 for the hash sign. 
So you can avoid coming out of 
inverted commas when you 
need the pound sign by sending 
instead either graphics key 1 or 
hash, whichever suits your 
printer. 

Now a whole new world 
opens up. All those graphics 
keys on the Spectrum, which we 
know cannot send the block 
graphics to a printer, are hiding 
commands which the printer will 
understand but for a different set 
of purposes. And there are a lot 
of them: eight graphics keys 
unshifted; the same eight shifted; 
and the UDG letters, a to u. 
Remember that the printer not 
only translates codes into letters 
and figures or symbols, It also 
uses them as commands tor all 
Its functions such as carriage 
return, new line, condensed 

print, italics, alternative fonts and 
whatever else your particular 
printer may offer. If it can do it, 
there must be a code to tell it to 
do it. For all the printers of the 
Epson type almost all of the 
functions can be called from the 
Spectrum's graphics keys and 
this represents a very real 
convenience — as well as 
saving a lot of wear and tear on 
your typing finger tips 

To type a word in italics 
usually requires something like 
this: 
LPRINT "This is an " CHR$ 27; 
CHR$ 52; "italics CHR$ 27; 
CHR$ 53; "word". 
But using the hidden codes is 
much easier. Graphics L is the 
ESC code key — equivalent to 
CHRS 27. This reduces the action 
to: 
LPRINT "This Is an gl 4 italics gl 
5 word." 
No need to interrupt the creative 
flow by coming out ot inverted 
commas. Needless to say. the 
printer doesn't print anything lor 
the graphics keys nor for the 
ordinary numbers 4 and 5 which 
are the equivalent of CHRS 52 
and CHRS 53 in the first example. 

Sinclair codes 
You may have to do a little work 
to compare your printer codes 

with the Sinclair codes to find 
out what will be useful. There are 
37 useable codes on the 
keyboard but not all of them are 
useful, it isn't the most efficient 
way of getting a space, for 
example. However, some are 
interesting, some are fun. and 
some are very useful indeed. 
You can probably get a solid 
black square, for instance, and 
many printers include a heart, 
club, diamond and spade as 
characters just waiting to be 
used. 

Fig.1 shows all the Sinclair 
codes and what they mean to 
two typical dot-matrix printers 
Flg.2 lists those I find most useful, 
and I have these on an overlay 
for my own keyboard. Fig.3 is the 
LISTing for a short program that 
wili find out what your printer's 
use of the codes is if your 
manual keeps it a secret or has 
been eaten by the cat. 

Owners of Epson printers will 
find thai they have a choice of 
two sets of reactions to the 
"secret" codes; in normai mode 
they will carry out control 
functions on codes 135-143, 146 
and 148 with ESC code on 155 
(which is UDG 1) but in CG 
mode (or operating under 
command I) the Epsons have a 
range of graphics symbols 
which are called by the 
graphics keys These are shown 
in Fig.1. These are so useful that 
they ought to be written on a 
keyboard overlay. 

The Shinwa does not have a 
choice of modes in this way; 
instead it offers a mixture of 
controls and symbols in 
response to the graphics keys 
(codes 128-164). 

Daisy, daisy 
But what of daisywheel printers? 
Most of this information has 
been relevant to dot-matrix 
machines, naturally enough 
since they offer the widest range 
of functions, allowing you to 
select numerous typeface styles 
as well as graphic symbols 
These are not possible on the 
daisywheet printer, limited to 
one typeface at a time but 
these printers do respond to the 
same kinds of codes for the 
functions that they do have. All 
will give Line Feed and Form 
Feed for example, and most 
have other formatting functions 
such as Tabs, Back Space, 
Margin Set and Line Down. 

Some of the daisywheel 
printers also have useful 
instructions for bold type, 
shadow type and. of course, 
automatic underlining. Check 
the printer manual for the codes 
which have these effects and. 
again, tike the owners of dot-
matrix printers, you should be 
able to send commands 
embedded in text with the use 
of graphics characters Do not 
despair just because the printer 
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CODE NO. 142 has t h i s t o s a y + o 
CODE NO. 143 has t h i s to sty for i twlf . 
CODE NO. 144 has t h i s t o s a y f o r i t s e l f . 
CODE NO. 145 has t h i s • t o s a y f o r 1 t s e l f . 
CODE NO. 146 has t h i s t o say f o r i t s e l f . 
CODE NO. 147 has t h i s * t o s a y f o r i t s e l f . 
CODE NO. 148 h a s t h i s t o say f o r i t s e l f . 
CODE NO. 149 has t h i s t o s a y f o r i t s e l f . 
CODE NO. 150 has t h i s 1- t o s a y f o r i t s e l f . 
CODE NO. 1 5 1 has t h i s -1 t o s a y f o r i t s e l f . 
CODE NO. 152 has t h i s T t o s a y f o r i t s e l f . 
CODE NO. 153 has t h i s L t o s a y f o r i t s e l f . 
CODE NO. 154 has t h i s J t o s a y f o r i t s e l f . 
CODE NO. 155 has t h I s t o s a y f o r i t s e l f . 
CODE NO. 156 has t h i s 1 t o s a y f o r i t s e l f . 
CODE NO. 157 has t h i s — t o s a y f o r i t s e l f . 
CODE NO. 158 has t h i s J. t o s a y f o r i t s e l f . 
CODE NO. 159 has t h i s + t o 5 ay f o r i t s e l f . 
CODE NO. 160 has t h i s t o s a y f o r i t s e l f . 
CODE NO. 1 6 1 h a s t h i s t t o s a y f o r i t s e 1 f . 
CODE NO. 162 h a s t h i s t o s a y t o r i t s e l f . 
CODE NO. 163 h a s t h i s # t o s a y f o r i t s e l f . 
CODE NO. 164 h a s t h i s * t o s a y f o r i t s e l f . 

i t s e? 1 - F -

F i g . 3 . SHINWA p r i n t e r . 

manual has no information, or 
even if the manual gives the 
useful codes as very low ones, 
such as 10 or 13. Normally, you 
can add 128 on to these codes, 
bringing them within the range 
used by the Spectrum for its 
graphics and these should still 
work, even though not 
mentioned in the manual. In 
other words, chr$ 10 will give the 
Line Feed command but you 
cannot embed that in text, add 
128, that gives chrS 138 which is 
also a Line Feed command 
accepted by most printers and 
on the Spectrum it is supplied by 
graphics shifted 5. 

If the command needs ESC 
first, then that can be supplied 
for daisywheel printers, too, by 
typing graphics one, followed by 
the appropriate code letter or 
number. This should open up a 
whole gamut of commands for 
your printer — changing pitch, 
changing vertical movement 
size, tabs vertical and horizontal, 
margin positions and whatever 
else your machine is capable 
of. If the printer manual isn't 
helpful, then try the programs 
that accompany this article. You 
may discover something useful, 
and at worst you'll do no harm 
fo your printer or to the 

Spectrum. 
Of course, it may well be thai 

you do most of your printing 
through the medium of a word-
processing package such as the 
superb TASWORD TWO which 
provides keyboard selection of 
most of the functions we've been 
speaking about. But there will 
be times when a package like 
this cannot cope with your 
printing needs and the 
Spectrum's secret codes will 
come into their own. For 
example, TASWORD can't print a 
£ sign with my printer and it 
cannot give a print-out of more 
than 64 characters per line. It 
can't drop into dot graphics. It 
can't use TAB positions, 
backspace, overprint or accept 
a loop instruction to print out 
several copies. All of these can 
be provided by the 
Spectrum/printer combination 
without word-processor software. 
There is a disadvantage — your 
screen gives you little idea of 
what the printer will do. When 
do you reach the end of a line, 
for example? Fig.4 provides a 
very basic program which will 
overcome the problem. It allows 
you to select the length of line 
you need and it will then 
provide a New Line command 

whenever necessary with the 
added bonus that it won't cut a 
word in fwo. If fhe last word in 
the line is too long, the program 
will shift it fo the next line 
instead. All the "secret" codes 
are available, including Line 
Feed if you want to over-ride the 
program. 

Finally, if you have tried all 
these suggestions and are still 
seeking excitement, try using all 
the GREEN and RED keywords on 
the keyboard as printer 
commands. Most of them will 
have some effect, often 
duplicating other functions. Try 
this: 
LPRINT 

Yes. that's all; no inverted 
commas or anything. You'll 
probably be quite surprised — 
and see all sorts of uses for it! 
And if you still need a £ sign to 
operate on TASWORD, you could 
reprogram one of the graphics 
keys, as TASWORD allows you to 
do under option g, with code 
129 or code 35. Of course, you'll 
lose the function already 
provided by thai key, but decide 
which one you can best do 
without. 
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Davis puts the 
ing touches to his 
respeak Editor 

your living room. You 
ZX Spectrum, several 
X Computing Monthly, 
e chunk of 

K machine code 
e. What now? 
ENTURE 
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:PE 

thing missing. 
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You 
can 
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I and a t< 
VENTURE 

\| saved c 
WRITE A 

You can't 
\ EXIAMIN\ 

Theke's s< 

>bu need 
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Indeed yoû  
Type hn Listing 
tape Aith SAV 
RewlndUhe ta| 
then stop ihe ra 
— we nefled to S 
from th^prevlou 
Immediately afteK 
program $o that It 
loaded automatic 
4 of Listing 1). To do 
CLEAR 5 a s a c 
command, load in the1 

bytes you stashed awa. 
mont ,̂ and save It direc 
the EDITOR program with 
"V-SPEAK" CODE 60000, 

All set? OK - rewind 

VENTURESPEAK 

and here it is. 
and save it to 

DITOR" LINE 1. 
nd verify, and 
at that point 
Ihe code 
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editor 
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(see Line 
s, enter 

t 
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)st 

the 

\ 
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\ 

type LOAD'"', ond wait for the 
whole thing to load in. You 
should then be greeted on 
screen with the main menu, 
which should took like Figure 
1(a). It does? So far. so good. 
Press "1" to select the "Edit 
verbs" option, and you should 
get a screen looking like Figure 
1(b) — except that of course 
none of the verbs will be there 
since you haven't put any In yet! 
Press ENTER, and you'll be asked 
to type in a verb — reply with 
the verb TELL. Then you'll be 
asked to type in the number ol 
this verb — respond with the 
number 1. Hey Presto: the entry 
TEL # 1 will appear on screen, 
with the cursor automatically 
moving down a line ready for 
your next input (Remember thai 
all words are truncated to their 
first three letters, regardless of 
how many you actually type In). 

Try entering other verbs in the 
same way — use Figures 1(b) 
and1(c) as a guide, II you like — 
and notice how the editor looks 
after you when you reach the 
bottom of the screen by clearing 
"Page 0" and starting atresh at 
the top of "Page 1". 'Ah yes," you 
say. "That's all very well, but I 
happened to make a mistake on 
Page 0. What can I do about 
that?" Have no fear. At any stage 
you can add new entries, or 
change existing entries, by 
skipping through them using the 

5, 6, 7 and 8 keys. Use keys 5 
and 8 to change pages (5 
decreases page number while 6 
increases it), and use keys 6 and 
7 to move the cursor up and 
down the list. Position the cursor 
at the entry you want to change, 
press ENTER, and type in the 
amendment. The old entry will 
be deleted, and the new one 
inserted in its place If you want 
to delete an entry completely, 
without replacement, just type a 
space when the program 
prompts you to enter a verb It's 
probably obvious (but I'll say it 
anyway), that since entries are 
always inserted at the current 
cursor position, you'll need to 
skip through to the end of the 
file to make new additions aft̂  
making an amendment — or, 
you preter. you can return to) 
main menu and select opti< 
"1" again, when the progral 
will automatically position/me 
cursor at the end of the fllj^for 
you. 

Verbs 
This is a good place, 
you that verbs rela 
such as TELL, SAY 
assigned the nu, 
from this you a 
number up to 

W'A 

rer 
to sjfeech,. 
K. must be 

_ _ I m p a r t 
allocate any 

| to cjrfy verb 
(allocating tb§'same, number to 
synonyms,'of coursef The order 
in which Jrey occur in the list is 

\ • V f . 
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Lif t ing 4 — The Editor Program. 

1 REM 
" L H I URE 'jPI III; EU1IOR 

2 Hf.lt 
3 HIM 
4 CI ERR 59999: LOHU ""CODE 
5 0EI: f i t h ( X ) a l 8 T (X/L'b6) : BE 

r I I t I I X ) X H I. I X I 
10 LE T nax :?0) L E T nex t -0 ttl 

tl «> V IndX , 1 0 I 
20 L E T v t i n . t x , ! TO 9)^"UOOOOOO 

00" 
997 lit li 
998 HEM . I Id IH MEHU - » » 
999 llt.it 

1000 POKE 2 3 6 5 8 , 6 Li."} PR 111 I It 
T 8 , 1 2 , " S E L E C T - • ' • i E d i t verbs. 
••**•;• i u i t . o b j e c t s " ' " 3 i t i i v peo 
p i e " ' " 4 PUKt VUC<IIJII< JR<j i n t o nc 
n o m " ' '5 i.iwc vucdk. a r ray LO t 
j p e " ' " 6 Load vocab. . i r r , i y ( T u n 
t a p e " ' " / Har«l copy or vocabuiar 
y " ' " 8 Uenturvspe.i t , *.ysten*' 
1010 L L I II5 - " " PHUi l 0 L E I 
<j V I H K t Y t I r V i < " l " Ot. y*> 8" I 
III ll GO II) lOlO 
l o i b I I V l l i i . i t CL5 : OO SUB 

3000 *50t l-URL 00 10 t 000 
lOI 7 REM 
I 0 I b lit ti . . . COII MUCHOULHRV ' - • 
1019 HtH 
1020 L E I u O • I' ltL y s - 2 . L E I n - 9 * u 

LE T next-URL V t I n a x , w > U w*2»* 
(1 HltD next < Inax - I I ) L E I t l n s m 
m l L E I i> .1 ye - I it 1 ( ( n e x t - l 1 / 2 0 ) : 

L E I pOSeHCXt -20'pa9t ' 
1030 CLS . PRIHT PURER 5, ft I 0 . 1 , 
"MONO HO." : PR I It f RT 1 0 , 2 5 , " P a 
9« " , p a g e , I I I (•••itlihi" ( i n 11 u 
a I I • ( "U l l J IX I S" HHO U; 4 I t I " P t U P L l 
" Hlto w - 7 ) FOR I - I TO 20 PR IN I 

111 I , l O . v l (page *2u« 1 , u 10 w • 2» ; 
T HO I S , v t l p . i 9 e - 2 0 + • , n TU ti • 2 t 
1035 HEXT I 
1040 GO SUB 2000 
1U5U l i t t P . 0 5 , 0 0 RR i t I T HI c o s , / 
, " ) | " , H 1 pi)!>, 1 9 ; " < < " 
IdbO ROUSE O: I t I i t = I H K t Y t 
1070 I t i » = " 6 " OR i l = " 7 " 1Hf.lt PR 
n i l HT pOS ,7 ; " " , R T P 0 S , 1 9 , " 
: LE t pos^pos* ! ! Hili) i t= t>" It HO 
PUS < 20 HIIU |>OS.< I lll'X t-paye »20 I I - t 
i nito »%-"7" HUD pos>i> 
1060 I f 1 » - " » " OR i l - " 5 " THI.lt LE 
T (<d<je zpaget I I RHO i i : " 0 " tltlll pa 
9P<IMI ( ( n e x t - I ) / 2 G I f - C I HHU i t : 
" S " Hill) p,ige<>u) LET POS-1 GO 
III 1 ll 3il 
1090 11 i t = " H " THEN GO TO IHOll 
1100 I f i t cmt'j 13 T i l t II (.0 SUB 3 
000 II* pos P I OR n * ( 3 ) = " " TMt'M 

00 SUB 2 5 0 0 GO TO 1020 
1110 GO SUB 2 0 0 0 
1200 OO TO IOSO 
200O PR l l l T PRPI- It S , it I 2 l , u , " 6 c u 
r s o r o p " , T « H 1 9 , " ? - c u r s o r down" 

P R I H I 31, P r t r t l t 5 ;AT 0 , 0 , " 5 , 0 =C 
ti . inyr paqe", tAU I 9 , " q - n . n n n f l i u 

" t i t I f R a d d / f d i t vocabulary i t 
en " 
201 O RETURrl 
2S00 LE T ntm-iim. v j l n a x . u TO w*2 
) : L E T new-nun It-' HOT nun H U H 
RETURN 
2b1U FOR i i l TO nun 
2S20 I f v K i . u l : " " T l l f II L E T new 
- nun I L E I v « ( i , w TO w * 2 > ; v t i i + 
l ,w 10 u * 2 l L L I v $ ( » , n 10 n*2) = 
u t l n l . n TO n*2) LE T v t i i t i ,u T 
0 u • 2) 
2530 MLXT • 
2S40 LET v t (nax ,w TO w + 2 l : S T R f n 
r u 
25S0 RETURit 
3000 P R I H I HT 2 1 , 0 , 1 . IHPUI HT 0 
, 0 , " E n t e r word t o r SPACE to dele 
L e t " ' L IME Z t : I F 21=" " THEM RET 
URH 
300b LET I F Z S t l l - " 

" 1 HIH L E T n t = " L E T x= l GO 
TO 3060 
3 0 1 0 L E T T T T Z T L TO 3 1 : P R I H T RT 
F U S . Ill, F L A S H 1 , 2 1 
3020 I H P U T HT o , o , " E n t e r th i* nun 
ber f o r t h i s w o r d " ' L 1 HE n ! LE T 

X : L E H HS I F C O OR x > 3 THEM 00 
SUB 3 5 0 0 GO TO 3 0 2 0 

3030 FOR i S I TO x 
3040 I I CODE n t h ) < 40 OR COUE n t 
( i ) (57 T HE H GO SUB 3SOO: GO TO 3 
020 
3050 IIEXT t 
3055 I f URL n t > 254 OR HOT URL n t 

THEH GO SUB 3500 GO TO 3020 
3000 L E T O t = I " " RHO X<3 I • ( " " n 
HO x < 2 ) » n t : P R l i l l RT p o & , I O , z t , H 
T p o s , I 5 , n t 
3070 LET t h i s = po<;4pa9t! .20 : L E T v 
t t t l n s . w TO u*21 =2$: L E T v t t t h i s 
,n to n + 2 I = n t 
30BO IF t h i s i n e x t THEM L E T v t l n a 
x,w TO w » 2 ) = S T R t n e x t : L E T n e x t : 
nex t• t 
3090 PRIHT RT p o & , 7 i " " ; R T po t , 
1 9 , " " : L E T P05=P0S + C1 RHO pot< 
2 1 ) : RETURN 
3500 RRIHT S I , FLRSH 1;RT 0 , O ; " H 
OT R URL ID HUIIBER" PAUSE 200: R 
ETURH 

4997 
4990 

HI ll 
REM 

L E T 
4 j"POI : i ina vocal. 

V O G J d t l l J 3 : L 

POKE UOCRBULRRV 1HT0 
MEMORY Alio MODIFY 
MAIM PARSER CODE 

4999 REM 
5000 PR IHT AT 
u I ary b y t r s " 
ET addr =b i i :>o 
5007 REM 
SOOB REM * * * POKE SIMCLE L E T T E R 

UERBS 
5009 REM 
5010 00 SUB 5400 
5020 L E T wet : L E T n i9»w FOR i ^ l 

TO URL V l l n m , I TO 31 
5030 IF u | ( j , u i l TO w+2)c" " TH 
EH POKE addr,URL v t ( j , n 10 n « 2 l : 

00 SUB 5300 POKE addr,CODE Vt< 
i . U ) : 00 SUO 5300 
5040 HEX I j : POKE a d d r , 2 S 5 : CO 5 
UB 5300 
5047 REM 
5048 REM *•• POKE DOUBLE L E T T E R 

UERBS 
5049 REM 
5050 GO SUB 54 00: FOR j = l TO URL 

v t t n a x , w TO w+21 
SOGO IF v | < j , u » l l < > " " RHO v l l i , 
w »2) »" " TMtH POKE addr,UAL V t t j 
, n 10 il»2> : 00 SUB S300 : POKE ad 
dr.COOi; GO SUB 5300 PO 
»:t. addr,COOL v t i j . u i l l GO SUB 5 
300 
5070 HE.-.! j POKE addr, 255: 00 S 
IIB 5300 
5077 REM 
5078 REM POKE T H R E E - L E T T E R 

HERBS 
5079 Hf li 
5080 00 SUB S400 FOR j t l TO URL 

v t max , w TO wf 2 I 
5090 I f V t < j , U + 2 M > " " THEH POKE 

.)ddr,UAL v t l j . n TO H*2) : GO SUB 
5300 ('OKI addr,CODE v t l j . W l : G 

0 SUB S3U0 t'UKL addr.COUt U t l i , 
u . l l 00 SUB 5301) POKE addr,COD 
t v t ( j , w « 2 ) GO SUII 5300 
51OO HEXT j POKE addr ,255 GO S 
UB 5300 
510/ I t tn 
lilOO REM POKt OBJECTS 
5109 REM 
5110 I t I U = 4 : L E T ll w i «J 
5120 GO SUB 54OO fUR j • ) TO URL 

v i ma* , u 10 u • 2 I 
513(1 cut; i .iddr , UAL v t ( j , n TO n + 2 
1 Go *.un :.3on POKE .»d(ir,COl)t v 
( I j . U l GO Sllti 'iiOO P OKI addr.c 
001 V M j . U t l l GO SUB 5300: POKf 

.iddr.CHOl v t 1 j , w t 2 > 00 SUB 5 30 
0 
5140 MEXT j POKE a d d r , 2 S S : GO S 
UB 5 3 0 U 
514 7 Rtt t 
5148 REM . . . POKE PEOPLE 
5149 REM 
5150 L E T W=7 LET 
5160 GO SUB 5400 FOR j : I TO URL 

v t I nax,u TO w t 2 l 
5170 POKE . iddr, URL w t t j . f i TO n*2 
1 GO SUli 5300 POKt addr, COOE v 
1 I . . U I bO SOU 5300: POKt addr,C 
oof v i l j . w d l GO SOI) 5300 . POKE 

addr, COtU. V t t j , w » 2 ) GO SUB S30 
0 
5180 HEXT j : POKE addr ,255 : GO S 
UB 5300 
5190 L E T I ef i9 t l , = a«ldr-60000 
5200 P R I H I Hi 12 ,0 , " I 'acdbu 1 ary s 
t o r ed iVof l " ' tt I I S O ; " to " i a t t d r - I 
, " i n r i u s i U P " 
5210 PRIHT Ml 1 6 , 0 ; " P R E S S 
TO H t lUR l t I I i MEHU UR HHY 01 HER 
KEY TO SAUE COMPLETE PURSER PL 

US i'OCHBUl HitY , l e i i y t t i , " byte 
s M a r t i n ^ -it 6 0 0 0 0 1 " ; PAUSE 0 : 
11 lMKEYt-"Q" T HI H RE T URH 
5220 S H1 • I "PRHSER"GODE bOOOO,(en 
< J l t , CLS PRIHT HT I O , 4 , " R E U I H O 

THPt TO U E R I F Y " : " E R I I Y "PARSER 
"CODE RETURII 
5300 PRIHT HT I O , 4 ; a d d r , A T 10 ,12 

" , R T l O , | 2 , P E E K addr L E T a 
ddr-addr*1 HI IURH 
5400 POKE voc .id , I H I ( a d d r I POKE 

v o c a d * l , I H h ( a d d r ) : L E T vocad=w 
oodil • ? RETURN 
5497 REM 
5498 REM SRUE "OCfib RRRRY ** 
5499 HEM 
s s o o input " E n t e r the nane or u> 
i s a r r a y , " ' L I N E y t : I I y t * " " TN 
EH GO 10 5500 
5510 PR 1 IIt HI I 0 , 0 ; " S R U 1 H G RRRRY 

" , y t SHOE yv OH IH v t ( t 
5520 CLS CRIHT HT 1O,O)"REMI HO 

IRPE 10 U E R I F Y " . UER I FY y t URTN 
v t I I 

bbOO RETURN 
5997 REM 
599U HtM ••• LORD UOCNb RRRRY »» 
5999 REM 
6000 IHPUI " H j n e ot* a r ray to be 
l o a d e d ' " ' L INE y t : I f LEH y t > l t ) 
I lit. II GO TO GOOO 
IiOIU PR IHT RT 1 0, 0 ; " LOR0I NO " ; y 
1 ' ' " S T A R T t HE T A P E . " LOAU ys OH 
TM v i l ) 

H H nil COPY Of UOURB 
G020 RE 1URH 
6497 REM 
6 4 98 REM ** 
6499 REll 
6500 FOR m l TO 3 : L E I W i :3» i -2 
L E T It = 9 4 w 
G510 L E T nun iURL V t tnax .w TO W*2 
) 
6520 L P R I H T " l "VERD5" HHO 
I "OBJECTS" HHU i = 2 ( " P E O P L E " UN 
0 i=3 ) L P R I H T 
6530 FOR j - 1 TO nun L P R I H T v t l j 
, U TO W + 21 ; TAB G , v t ( j , i t 10 n « 2 l 
G540 HEXT j : NEXT i RET URH 
6997 RLM 
1.998 RliM . . . I EST UENTUIU SPEAK 

SYSTEM 
6999 REM. 
7000 LET sun =0: fOH 1=61133 TO G 
1143 L E T sun =sun* PEEK . I F HOT 

sun THEH PR IHT B l ,A I 0 , 4 . F LASH 
1 ; "VOCABULARY HOT I I I SYSTEM' " 

PAUSE 200 RETUIIH 
7010 PRIHT (1T 2 , 3 ; " T Y P E 1M YOUR 
TEST SEMT tHCE. " 
7020 L E T n-USR bOOOO I f HOT PEE 
K 60383 THEH L E T n : U S R 3582: PR I 
HT AT 2 1 , 5 ; " T > n e p a s s e s " : L E T n r 
USR 3582: GO TO 7020 
7030 L E T n =USR 60400 
7040 CLS : PR INT AT 1 . 0 ; : FOR 
60318 TO 60317*PEEK 60315 PH1HT 

PAPER 6;CHRt PEEK i j : NEXT > P 
R I H T RT 6 , 5 , "COMIt AHO H H R L Y S I S " : 
L E T t e l l =PEti: 61124 PR INT RT 10 
, 5 , " T E L L : " , t e I I 
7050 LET pers-PEEK 61125: PRIHI 
RT 1 1 , 5 ,"PERS:",p e r s 
7060 LET v b l r p E E K 61126 PRINT 11 
T I 3 , 5 ; " M B 1 : " , W b l 
7070 L E T vbPrPEEK b l ! 2 7 PR IHT R 
T 1 4 , S ; " U B 2 : " , V b 2 
7080 L E T r k l r P E E K 61129 PRINT A 
T I 6 , 5 , " t: K I : " , r i . l 
7090 LET ob1=PEEK 61131: PRIMT A 
T 1 8 , 5 ; " 0 6 1 : " , O b l 
7100 L E T ob2 =PEEK 61132: PR INT A 
T 19 ,5 , "OH2 : " , o b 2 
7110 IF PEEK b1123 THEN PRINT HI 
, F LRSH 1 ; R 1 0 , 4 , " AHOTHLR COMMAII 
D FOLLOHS": PAUSE 0 : L E T n«USR 6 
0426: GO TO 7040 
7120 P R l l l T tl 1 ; AT 0 , 0 ; Q"" TO r 
e t u r n to n e n u " ' " A n y o t h e r Ley to 

t r y aga in " : PAUSE 0 CLS : I F I 
HKEY*»"Q" THEH RETURtl 
7130 00 TO 7000 

quite irrelevant. I should also 
point out that any abbreviation 
youd like the parser to accept 
(such as "N" tor "NORTH") must 
be entered separately as a 
synonym in its own right — there 
are plenty of examples ot Ihls In 
Figures 1(b) and 1(c). 

Once you've become used to 
the editing system, press "q" to 
return to the main menu, and fry 
selecting options 2 and 3. You'll 
find that the method ot adding 
entries to the "people" and 
"objects" vocabulary files Is Just 
the same; the program asks you 
first for the word, then for Its 
number, whenever you press 
ENTER. Easy, isn't it? Don't worry 
about making Illegal entries by 
mistake — the editor Is very 
extensively error-trapped, and It 
should be virtually impossible to 
crash it by accident. 

What about those other 
options on the main menu? 
Option 4 ("POKE vocabulary") 
does require a little explanation. 
You see, in any of the 3 "Edit" 
modes, all you're actually doing 
is manipulating the contents of a 
temporary file — in fact it's a 
BASIC array.vSO- When you're 
happy that all the vocabulary 
you need has been added, 
selecting option 4 causes the 
editor to POKE your vocabulary 
into memory above RAMTOP, 
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Figure 1 — sample screens from the editor. 

KAJ Main Menu. 
S E L E C T : 

1 : E d i t v e r b s 
2 ; E d i t o b j e c t s 
3 : E d i t p e o p l e 
4 ; P O K E v o c a b u l a r y i n t o n e r i o r y 
5 : S a v e v o c a b . a r r a y t o t a p e 
6 : L o a d v o c a b . a r r a y T r o n t a p e 
7 : H a r d c o p y o r v o c a b u l a r y 
8 : T e s t U e n t u r e s p e a k s y s t e n 

making the appropriate 
modifications to the 
VENTURESPEAK machine code as 
necessary. Once this is finished, 
the program will offer to save the 
complete parser code 
(including vocabulary) to tape, 
informing you where in memory 
it resided, and how long it it. 
(See Figure 1(d)). This is the final 
chunk of code which you'll 
subsequently incorporate into 
your adventure. 

1(B) Vorbs Editor, Page 0. 

> > 

IIUMO >10 . 
SRY 1 
T E L 1 
R SK 1 
T R L 1 
L 2 
LOO 2 
N 3 
it Oft 3 
5 4 
SOU 4 
E 5 
EMS 5 
U & 
U E S 6 
I N 7 
ENT 7 
o u r 8 
LEA 8 
U g 
OP g 

< < 

VERBS 

Page 0 

6 = c o r s o r up 
5.8=char»ge page 
E N f E R = a d d / e d i t 

7 = c u r s o r down 
q=nai r» nenu 

Mocabui a r y i t e n 

1(C) Verbt Editor, Pago 1. 

UORD NO . 
C L I g 
RSC g 
0 1 0 
DOW 10 
OES 10 
GET I I 
TRK l i 
PIC I I K E R B S 
0R0 12 
PUT 12 Page l 
EXfl 13 
REA 13 
GIU 14 
OFF 14 
F I G 15 
KIL 15 
ATT 15 
H I T 15 

> > < < 

6=corsor up 7 = c u r s o r down 
5c<8-change page q=na i n nenu 
ENTER=add/edit uocabu l any i t e n 

1(D) Generator of parser eodo with vocabulary. 

P O K E i n g v o c a b u l a r y b y t e s 

61354 2 5 5 

U o c a b o l a r y s t o r e d T r o n 
6 1 1 5 0 t o 6 1 3 5 4 i n c l u s i v e 

P R E S S " Q " T O R E T U R N T O M E N U O R 
A N Y O T H E R K E Y T O S f l U E C O M P L E T E 
P R R S E R P L U S V O C A B U L A R Y 
C 1 3 5 5 b y t e s s t a r t i n g a t 6 0 0 0 0 ) 

Files 
Oplions 5 and 6 on the main 
menu improve the versatility of 
the editor program, allowing you 
to save and load the temporary 
vocabulary file. v$Q, to and from 
tape. Suppose, for example, that 
you've just spent a session 
entering vocabulary, but wish to 
stop and continue some other 
time. All you need to do is save 
what you've done so far using 
option 5 and then load it back 
into the editor at the start of your 
next session, using option 6. 
Actually. I strongly recommend 
that you save the temporary file 
as well as the completed code 
even when you think you've 
finished, just as a matter of 
course. The reason for this Is that 
when you come to play-test your 
adventure game eventually, 
you're almost certain to want to 
make additions or moditications 
to the vocabulary at some stage 
— and there's no way ot 
modifying the code itself from 
within the editor. However, if 
you've saved the temporary 
array there's no problem. Just 
load it into the editor using 
option 6, make your 
amendments and then generate 
a fresh batch of code (using 
option 4) to replace the old one 

Of the other options on the 
\ 



main menu, number 7 is self-
explanatory. This gives you a 
hard copy of the entire 
vocabulary file for future 
reference. The only comment 
worth making here is that the 
print-out is produced from the 
temporary file vSO, rather than 
from the finished code — so you 
can get hard copy whether or 
not you've previously used 
option 4 to POKE in the 
vocabulary. 

The last option, number 8, 
allows you to test the command 
analysts system in situ, but note 
that Ihe editor won't let you try 
this unless you've first POKEd in 
the vocabulary by using option 
4 I wenl into details of the 
method of command analysis 
last month, and now you can try 

Lilting 2 — outline structure for adventuro 
command analysis. 

10 REI1 ' S U G G E S T E D O U T L I N E 
STRUCTURE FOR RERL 
T I H E ROUEHTURE 

1 I 
12 

1 9 7 
1 9 8 

R E I I 
H t t t 
R E I I 
REM 

REM 
L E T 

1 9 9 
2 0 0 

K 6 0 3 8 3 
200 

2 0 7 
208 
2 0 9 
210 
2 1 7 
2 1 8 

i A H R I T IMPUT 
( M A I N LOOP S T R R T S H E R E ) 

M=USR 6 0 0 0 0 : I F MOT 
THEN GO SUB 1 0 0 0 : GO 

PEE 
TO 

REM 
REM 
REM 
L E T 
REM 
REM 

2 1 9 
220 
2 2 1 
222 
2 2 3 
2 2 4 
2 2 5 
226 
2 2 7 
2 3 0 
CO 
2 3 7 
2 3 8 
2 3 9 
2 4 0 
2 4 7 
2 4 8 

2 4 9 
2 5 0 
2 5 7 
2 5 8 

2 5 9 
260 
2 6 7 
268 

2 7 8 

2 7 9 
280 
3 0 0 

3 1 0 
1 0 0 0 

1 0 9 9 
2 0 0 0 
2 0 9 9 
2 1 0 0 

2 1 9 9 
2200 

2 2 9 9 
2 3 0 0 

REM 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
I F NOT 

sue 3 0 0 

+DEC0DE COMMAND 

CI =USR 6 0 4 0 0 

« R L L 0 C R T E COMMAND 
U A R I H O L E S 

t e l l = PEEK 6 1 1 2 4 
p e r s = PEEK 6 1 1 2 5 
v b l = P E E K 6 1 1 2 6 
V b 2 =PEEK 6 1 1 2 7 
f k 1 = P E E K 6 1 1 2 9 
O b l = P E E K 6 1 1 3 1 
Ob2 = PEEK 6 1 1 3 2 
n o r e = PEEK 6 1 1 2 3 

t e l l OR HOT 
GO TO 2 0 0 

v b l THEN 

* C O N U E R S R T I O N ? 

THEN GO SUB 2 0 0 0 

REif 
REM 
REM 
I F t e l l 
REM 
REM +CRLL A P P R O P R I A T E 

S U B R O U T I N E FOR M A I N 
UERB ( U B 1 ) 

REM 
GO SUB 1 9 0 0 + 1 0 0 « v b l 
REM 
REM * C f l L L I N D E P E N D E N T 

R C T I O H S U B R O U T I N E 
REI I 
CO SUB 1 0 0 0 
REM 
REM ^ C O N T I N U E A N A L Y S I S I F 

R M U L T I P L E COMMRHD 
2 6 9 REM 
2 7 0 I F M o r e THEN L E T r» = USR 6 0 4 2 

6 : GO TO 2 1 0 
2 7 7 REM 

REM + RE TURN FOR AHOTHER 
I N P U T 

REM 
GO TO 2 0 0 
REM t P R I N T MESSAGE FOR UERB 

NOT UNDERSTOOD« 
RETURN 
REM *• I HOEPEHDENT A C T I O N 

R O U T I N E S I F R E Q U I R E D 
RETURN 
REM + C 0 H U E R S R T I 0 N R O U T I N E S 
RETURN 
REM t T E S T C O N D I T I O N S FOR 

UERB N O . 2 AND CARRY 
OUT COMMAHO I F URL I D 

RETURN 
REM +TEST C O N D I T I O N S FOR 

UERB N O . 3 RNO CARRY 
OUT COMMAHD I F URL I D 

RETURN 
REM *RHD SO OH FOR UERB 4 , 

UERB 5 , UERB 6 E T C . . 

out some of those examples for 
yourself using this facility. Just 
type in your command when 
you see the little "prompt" 
symbol, and the system will do a 
complete analysis for you. 

There are one or two other 
points I should make about the 
editor Itself. With the program as 
written, each of the three 
vocabulary files can hold up to 
200 entries — giving you a 
maximum vocabulary of 600 
words. This will almost certainly 
give you adequate scope — 
and Increasing the limit 
needlessly will merely increase 
saving and loading times for the 
temporary array. However, there's 
nothing to stop you Increasing 
the limit if you wish to do so; you 
simply need to change the 
value assigned to the variable 
"max" In line 10 of listing 1. It 
should be assigned a value of (1 
+ some multiple of 20); LET max 
= 401, for Instance, will give you 
scope for up to 400 entries In 
each file. One further point 
about the editor is that you can 
use fhe POKE vocabulary option 
as many times as you like within 
a session; It will just overwrite 
whatever went before. 

Now that you have the editor, 
you're in the happy position of 
being able to produce a 
machine code parser for any 
adventure you care to write — 
but a lew tips about 
Incorporating it into a BASIC 
adventure program may not go 
amiss. You'll need to CLEAR 
59999, of course, so that your 
parser can be safely loaded in 
at address 60000. If you've 
written adventures in BASIC 
already then you should have 
no problems, but I've given in 
Listing 2 a suggested outline 
structure {it Is no more than a 
mere outline) which you might 
find helpful. The significance of 
the various symbols was 
explained in last month's article. 
Essentially the purpose of the 
parser Is to translate an English 
sentence into a series of 
numbers on which condition 
tests can be performed, and of 
course the use you make of It 
ties entirely in your own hands. 
Nevertheless, there are methods 
of working which lend 
themselves well to the 
VENTURESPEAK system. 

Objects 
For inslance, one sensible 
approach might be to store all 
your subject descriptions in a 
series of DATA statements in 
exactly the same order as they 
appear in the vocabulary file. 
Thus we might have lines such 
as: 

9001 DATA "bright sword" 
9002 DATA "sharp dagger" 
9003 DATA "long spearY' 
9004 DATA "large chest" 
etc 

You'd then arrange your 
vocabulary so that *SWO" is 
assigned the number 1. "DAG" 
the number 2. "SPE" the number 
3, and "CHE" the number 4. In 
this way, values of ob1 and ob2 
extracted from the parser can 
be related directly to specific 
data items for printing messages. 
Thus a command like "PUT THE 
SWORD IN THE CHEST" when 
analysed would give ob1 = 1 
and ob2 = 4. Then in your 
"putting" subroutine you'd have 
a line like: RESTORE (9000 =ob1): 
READ x$: RESTORE (9000 -I- ob2): 
READ y$: PRINT "You put 
the";x$;"in the";y$;"." This would 
produce the message "You put 
the bright sword in the large 
chest. — assuming of course that 
the necessary logical tests have 
been satisfied. 

You can use similar tricks for 
dealing with more complex 
commands involving other 
characters. Thus you might list 
characters' names in a second 
set of DATA statements, eg 

8001 DATA "Sam" 
8002 DATA "Fred" etc 

ensuring that SAM is allocated 
the number 1 in the "people" 
vocabulary file, and FRE(D) the 
number 2. A command such as 
"ASK SAM TO GIVE THE SWORD TO 
FRED" can then be conveniently 
streamlined. The analysis would 
give tell = 1, pers - 1. fkl = 2, 
ob1 = 1, and vbl = whatever 
number you assigned to the 
verb "GIVE". In the speech 
subroutine, after the appropriate 
checks to ensure that Sam Is 
indeed present, you'd have a 
line like: RESTORE (8000 + pers): 
READ p$: PRINT "You talk to'lpS!'" 
Subsequently vb1 is inspected, 
resulting in the "giving" 
subroutine being called. Here 
would be another series of 
condition tests (Is the object 
available for giving? Is fkl — 
Fred — present?) leading 
ultimately to a line like this: 
RESTORE (9000 + ob1): READ xS: 
RESTORE (8000 + fkl): READ y$: 
LET pS = (p$ AND tell) + ("You 
AND NOT tell): PRINT p$:'give'!'s" 
AND tell!' the '!x$!' to '!y$IT In this 
particular example you'd then 
see on screen the message!'You 
talk to Sam. Sam gives the bright 
sword to Fred." Of course you 
could embellish this as much as 
you like — writing convincing 
conversation routines Is an 
important part of the fun! Notice 
that the line suggested above 
will deal with the situation no 
matter who is doing the giving; 
if the variable "tell' is zero, you'd 
just get!'You give the bright 
sword to Fred". 

So there you are. the 
VENTURESPEAK parser is at your 
disposal. For the rest — the 
creation of that wonderful 
adventure which will outshine 
"Sherlock" — over to you . . . 
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Ray Elder presents a 
complete game plus 
news from the last 
bastion of the ZX81. 

T h i s month we have a couple 
of contacts for all of you who are 
holding fast to the joys of 
ZX81ing, and the first is from that 
established and tenuous 
company Arctan Computer 
Ventures who are probably best 
known fro their MATRE 81/2 and 
Disassembler programs. 

They sent us a four page 
typed 'catalogue' of their wares 
which includes the 
aforementioned progs plus a 
copy of thier double game tape 
called Fireman Jamie & 
Hefalump at £4.50. 

I had a look at it and 
although lacking in 
sophistication when compared 
with the stale of the art games 
around for other machines It 
nevertheless proved to be an 
enjoyable and very playable 
§ame for the old Sinclair 

inosaur. 
ACV also run a ZX81 club 

called AZUC (Arctan ZX81 Users 
Club) which is good news for 
any of you deprived 81'ers. To 
obtain more details, contact 
them at 1 Foxwell Square, 
Southflelds, Northampton, NN3 
5AT. 

And theres more.. . 
Two enterprising chaps from 
Scotland have produced two 
games tor the old 81. both 
featuring the Hi-Res type screens 
that had been starting to 
appear before most companies 
deserted to the Speccy. 

Roch Crush and Dan's 
Revenge are both 
caverns/collect and dodge 
games and are very similar all 
round, the packaging is cheap 
but the games themselves are 
quite enjoyable. At the height of 
the ZX81's life they would have 
rated as average but now in the 
present climate of total decline 
they are unique. 

Recommended to all 81'ers 
and it may be worth sending 
any possible games tor 
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marketing to these folks to 
encourage them to keep going. 

Available from Scott Dolan & 
Steven McDonald. 22 Maysfield 
Place, Musselburgh, E. Lothian, 
Scotland. EX21 6HS 

Not only but also 
Steven Howlett of 24 Beacons 
View Rd. Clase. Morriston, 
Swansea. SA6 7HJ writes to 

Inform us of their club for 81'ers 
called the Computer Games 
Club and are offering a free 
games tape to new members. 

We know nothing about them 
except for the letter which looks 
as if it was produced on a ZX 
printer by a Speccy running 
Tasword 2, and that they intend 
to keep users updated with the 
programs available, so drop 'em 
a line. 

And finally 

This month's program is a rather 
long (for our page) 
strategy/board game which 
should keep your fingers busy as 
you type it in until next month. It 
was programmed by Kevin 
Wright of Axminster and full 
instructions are included. 

I like it!!!!! 
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If watching the 
televised Baseball 
World Series has 
whetted your appetite 
for the real thing here's 
your chance to win the 
essential hardware. 

COMPETITION 
In conjunction with Advance 

Software, ZX is giving five readers 
the opportunity to get equipped 
for baseball action. There are 
five sets of a baseball bat, 
catcher's glove and hardball up 
tor grabs in this competition that 
should prove a cinch for 
baseball aficionados. 

All you have to do is answer 
the three questions below and 
fill out the coupon on this page. 
Please remember to put our 
answers on the outside of your 
envelope. But if the idea of all 
this strenuous exercise (playing 
baseball, not filling in the 
coupon) doesn't appeal, there is 
always Advance Software's 
Monster Hit rated Baseball 
simulation, Hardball, for 
armchair athletes. 

"BUtS 
I N 8 X D 

J T b l B f l L 

V X 8 X T 0 

H O & E 

I N N I N G 

I ^ F F L I M F T V V V T V V W W W V V W W W W W W V . V \ V ^ F T V Y F R L F L 

iff ,•-... 
•wr-— if - —1 ' iWXf* 

II " I HI 

The Questions 
1.) New York has two famous 
baseball teams. One is the New 
York Mets. Can you name the 
other one? 
2.) Which two teams contested 
the 1986 Baseball World Series? 
3.) Film star Marilyn Monroe 
married a legendary American 
Baseball player. Can you name 
him? 

The competition is open to all 
readers of ZX except employees 
of Argus Specialist Publications, 
Advance Software and Chase 
Web. The editor's decision is final 
and no correspondence can be 
entered into. 

Send your entries to Hardball 
Competition, ZX Computing 
Monthly, No 1 Golden Square. 
London W1R 3A& The closing 
date is January 9th 1987. 

Hardball Competition The answers to the questions are 

1. 

2. 

3. 

Name: . 

Address: 

Send to Hardball Competition. ZX Computing Monthly, 
No 1 Golden Square, London W1R 3AB 

a. 
2 
O 
O 
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With so many games 
now being created by 
teams, the solo 
programmer is 
becoming a rarity. ZX 
sought out Pete Cooke, 
author of Tau Ceti, who 
is now working in 
splendid isolation on 
the sequel to be called 
Academy. 

obody knows more about the 
risks of the computer games 
market than the professional 
programmer who works entirely 
alone For Pete Cooke, writing 
Academy, the follow up to Tau 
Ceti, has represented five 
months of sustained effort and 
he won't know whether it's all 
been worthwhile until the game 
playing public has decided its 
commercial fate. 

Worse still perhaps Is the 
prospect of finding that even 
after months of programming, a 
game may be simply 
unworkable. 

"You have to be extremely 
careful as a freelance 
programmer," said Pete. "If 

I o r n a r d U I P N 

you've taken months to produce 
a game and It doesn't work then 
you are simply not going to be 
able to eat. I've never had a 

Eroject that has crashed on me 
ut it must be a devastating 

experience to find all that time's 
been eaten up for nothing." 

Despite the risks Pete prefers 
working on his own. Being in 
total control has its compen-
sations. "I've always worked on 
my own and I like it that way. 
You can work your own hours 
and there are no distractions. I 

00 03 >13 

OL 
U l 

z 

can't imagine working In the 
same room as a group ot 
programmers. I'd find it 
impossible to concentrate" 

Formerly a maths teacher, 
Pete got into programming via a 
familiar route. "When the ZX81 
came out I knew I had to get 
one so I answered one of those 
tiny adverts. The first one I got 
didn't work but the second one 
did and things took oft from 
there." 

After writing several games 
Including a couple of 
adventures Pete attracted 
attention with the critically 
acclaimed Tau Ceti. Academy is 
a game in the same vein but 
could be considered as a 'pre-
quel' rather than a sequel. 

Skimming 
"In Academy you are training to 
be a skimmer pilot and 
undertake missions similar to 
that ot Tau Ceti. In order to pass 
your training you must complete 
20 different missions. These will 
be loaded In blocks of four. The 
missions rise in difficulty the 
further you progress and you 
confront different planetary 
conditions and various enemies 
on each outing. Really It's like 
having 20 games in one. 

"Each mission may require a 
different kind of skimmer so 
apart from three skimmers which 
are equipped and ready to go 
there are three additional ships 
which can be designed to your 



m 

t h e ^ c g d e r w 
specifications. So as well as 
choosing which equipment you 
want there is also a skimmer 
ship designer so that using a 
cursor and pull down menu's 
you can place all the 
instruments as you want them in 
the cockpit console. 

"As soon as your mission has 
been completed you are 
presented with your table of 
scores and you need an 
average score of 90% to 
progress to the next level. There 
are five levels and once you've 
completed the lot there's the 
chance to go back to the first 
level and increase your average 
score. 

"One idea for the future is to 
release a mission designer or 
perhaps produce a batch of 
missions that can be 
Incorporated Into the game." 

Pete's expertise has 
progressed since Tau Cell and 
there are a number of 
enhancements. 

"There's a lot more to do, It's 
faster and the graphics include 
a lot more shading, in Tau Cetl 
there were two shades now there 
are four of which three can be 
used at any one time so 
everything is more detailed. 
There is more kit to take aboard 
the skimmer and of course now 
you can design your own. The 
program can deal with a lot 
more missions than before and 
there are a lot more objects and 
movement in the planet land-
scapes." 

Programming a game as 
complex as Academy presents 
Its own special problems. "The 
most difficult thing is keeping 
the whole structure together so 
that everything Interlocks 
properly. There are dozens of 
flags and each shape has 50 
bits of information attached to it 
and you have to keep track of it 
all and make sure It all 
Integrates." 

In the shade 
When designing a game Pete 
starts off with either a technical 
problem he wants to solve or an 
idea of a screen image he 
wants to create. 

*Tau Cetl evolved from 
wanting to create shaded 
objects and shapes Once that 
had been established there 
were already limitations to work 
within. The techniques I wanted 
to try dictated that the game 
would have to be on a planet 
surface," 

Forward View OO Ol 41 

Once the basic idea Is set, 
the next major decision Is the 
size of the display. "If you decide 
on a large screen display you 
are going to have to settle tor 
slower processing as there Is a 
larger overhead for each screen 
copy. If you look at scrolling 
games tor instance they have a 
smaller screen to prevent taking 
up too much time with 
processing. 

"With the screen display set 
you can then assess how much 
memory you have to play 
around with presentation. It's 
only at this stage that you can 
assess whether you can go for 
fancy menu's and pointers." 

Juggling chunks of code is 
not a skill learnt without 
dedication and Pete has this 
advice for budding 

programmers. "Get some good 
books on programming, after 
that It's 99% perserverance. My 
bible was Rodney Zak's book, 
Programming the Z80 but almost 
any book on Z80 assembly will 
be of benefit. To get to grips with 
handling blocks ot code you 
have to see the documentation 
— you can't do that Just by 
looking at someone elses 
program." 

Games by Pete Cooke 
Invincible Island 
Urban Upstart 
Inferno 
Up a Oumtree 
Ski Star 
Juggernaut 
Tau Cetl 
Room 10 

TtSSS 

Sh ip Des ign : 

S c a n n e r Uni t . . . 
Conpass/f ld f U n i t 
T a r g e t / T r a c k U n i t 
Ju i tp/Door U n i t 
I n f r a - R e d U n i t 
M i s s i l e s 
A n n ' s 
F l a r e s 
D e l a g Bonbs . . . . 
L a s e r Power L e v e l 
( la in D r i v e Power 
S h i e l d Power U n i t 
flux Power 

Cost 074 Iter 

D e s i g n C o n p l e t e 

Abandon D e s i g n 

ademuj 0 0 0 2 5 8 

Wei g h t 

NO y e s / 0 1 5 
NO yes,* ' 0 1 0 
No y e s / 0 0 8 
No y e s / 0 0 8 
NO y e s / 0 0 8 
None 47 8 0 0 8 
None/ 4 8 0 0 0 
None/ 4 8 0 0 0 
None/ 4 8 0 0 0 
Low tied/ Hi gh 0 1 2 
L O W / tied H i g h 0 1 0 
Low/ tied Hi gh 01 0 
Low/ tied Hi gh 01 0 

T o t a l u e i g h t ogg 

£ 
u i 

> 



Sl-I 
Keep the short routines coming in — there's £10 for each Short Cut 

published, and £20 for the month's Star Cut! 

Screens 
Philip Byford ol Herts has come 
up with an alternative way of 
presenting loading screens. 
Once you have created a 
screen that you want to use at 
the start of your program SAVE It 
in the two sections as shown in 
program 1. This code can be 
included In your artwork 
program at the end of Ihe 
drawing code, or used as written 
after a screen has been saved 
to tape from a drawing 
program. This needs to be stored 
AFTER program 2 which is your 
main loading program and 
would include a final line to 
LOAD "mainprog". 

Program 1 

1 REM Special Loading Screen 
2 REH progran 1 
10 LOAD * screen"SCREEN* 
20 SAVE *attr-4i]e'CODE 22328, 

766 
30 SAVE "di«p~*lle'CODE 16384, 

6144 

Program 2 

1 REM S p e c i a l L o a d i n g S c r e e n 
2 REN program 2 
10 BORDER 0: POKE 23624,0: INK 

0: PAPER 0: CLS 
20 CLEAR 63999: RESTORE 70 
30 FOR n-63080 TO 63019 
40 READ d: POKE n,d 
60 NEXT n 
70 DATA 6,24,17,0,88,33,0,250, 

14,32,126,18,19,33,13,32,231,16, 
243,201 

80 LOAD "altr-*ile'CODE 64000, 
768 

90 LOAD •di»p-< ile" 
100 FOP n-0 TO 31 
110 POKE 63003,n: PO*E 63006,n 
120 PANDONIZE HSR £?000 
130 PAUSE 2: NEXT n 
130 PAUSE 0: POKE 23624,7: INK 

7: CLS 

Upside down 
Inverter is from H. Show of 
Ayreshire and causes all the 
characters to be printed upside 
down! 

Enter the program and run it. 
The only message you should 
get is a "return without GOSUB' 
error message, but don't panic, 
all Is well, it is simply written in 
this form so that It con be 
MERGED into a program and 

called by a GO SUB 9900. Once 
this has been done then if can 
be switched on and off by using 
RANDOMIZE USR 64290/64335. 

A program which caused 
much comment and confusion 
in our office when we left a 
Speccy In upside down mode 
for a while and Just for the fun of 
it we make It our "Shortcut of the 
Month". 

InveHor 

9900 
9902 
9905 
9910 
99 IS 
9920 
9925 DATA 
7 
9930 DATA 
24 
9935 DATA 
36 
9940 
9945 
9950 
9960 
HINE 
9965 

CLEAR 64289 
FOR J »=64290 
READ A: POKE 
NEXT J 
RETURN 
DATA 17,0,61,33,95,252,6,96 

197,6,8,26,229,38,0,19 

6.8.23.203.28.16.251.1 

193.225.119.19.43.16.2 

DATA 
DATA 
DATA 
REM 

1,16,0,9,193,16,226 
33,88,251,34f 54,92,201 
33,0,60,24,247 

GOSUB 9900 TO ENTER MAC 
CODE 
REM RANDOMIZE 

ACTIVATE 
9970 REM RANDOMIZE 
RETURN TO NORMAL 
9980 REM H. SHAW 

USR 64290 TO 

USR 64335 TO 

CIS 
Peter Paul Hoogbrush sent these 
few lines to clear uyour screen 
rather classify. To use Call by 
RANDOMIZE USR 32000. 

10 DATA 1,233,2,33,0,88,62,23, 
119,17,184,11,27,122,179,32,231, 
62,63,I 19,33, 11,120,177,32,236,2 
33,34,83,36,62,2,203,1,22,203,10 
7,13,201 

20 CLEAR 31999: LET a-0: FOR x 
•32000 TO 32038: READ y: LET a-a 
•y: POKE x,y: NEXT x: I F a<>3323 
THEN PRINT "Error In Code" 

1986 
Tips 
Two very short cuts from Paul 
Hemmingway of Hull. First a 
short machine code routine to 
flash the whole screen without 
disturbing its contents. 

Enter the following lines: 
9000 FOR n =60000 TO 60017: 
READ a: POKE n/a: NEXT n 
9010 DATA 33,0,88,1,192,2,62,128, 
86,130,119,35,11,120,177,32,245, 
201. 
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After this has been set up, either 
in a program or by RUNnlng it 
you cause the screen to flash by 
typing or using RANDOMIZE USR 
60000, using it a second time 
reverts the screen to normal. 

Next is a short routine to 
enable somone to enter a word 
without it being displayed, 
useful for entering a password or 
for two player games when the 
entry needs to be secret. 

POKE 23609,255: POKE 23624,63: 
INPUT a$: POKE 23609,0: 
BORDER 7 
If you require a different border 
colour during input then 
change the POKE 23624,63 to 
POKE 23624,9*colour required, 
and alter the BORDER colour. 

Screen suite 
David Knight is another regular 
contributor, and has supplied us 
with a suite of, not one, but EIGHT 
useful routines for screen 
manipulation. 

These are all stored in the 
printer buffer and are set up as 
user defined functions in lines 1 
to 8. Enter the program and run 
It, if all is well then save it when 
the program prompts you and 
delete lines 10 to 160 before 
saving the FM lines 1 to 8. 

To use It in your own 
programs, LOAD in the code and 
merge in the FN lines by 
including a line LOAD "FN 
CODE"CODE:MERGE" " the two 
sets of code must, of course be 
on the tape after the main 

When I'm 64 
Ben Stragnell from Warwickshire 
presents a simple way of 
producing 64 characters to a 
line. Type in the listing and SAVE 
the code to tape when 
prompted. The code is 
completely relocatable and can 
be added to a program by 
including the line CLEAR 
address—1:LOAD " " CODE 
address. 

The code is 144 bytes long 
and uses the UDG character U. 
To use it Ihe variable s$ is 
reserved and should be set in 
the first line of our program to 
the maximum length of the 
message you will need PLUS 3 

by a DIM statement. This is 
because It must be the first in 
the variables area of the 
computer, i.e. line 1 DIM s$(67). 

Before calling the 64 print 
code you have to set up s$ by 
filling it with the data required in 
the format: LET s$=CHR$ 
x+CHRS y+"text to be 
printed"+CHR$ 128 

x is a value between 0 and 63 
and is the horizontal coordinate 

y is a value between 0 and 21 
and Is the vertical coordinate 

Finally you include a line 
PRINT AT 0,0;:LET anyvar=USR 
address to print It. 

10 LET A*=>"2A4B5C7EFED3C001060 
0 0 9 5 6 2 3 5 E 2 3 7 A F E 4 0 3 8 0 3 1 6 0 0 1 C 7 B F E 1 
6 D 0 7 F F E 8 0 C 8 E 3 D 5 1 803D I E 1 M l 8E6D62 
0 D 8 2 1 • 

2 0 LET A * = A * + " 0 0 0 0 6 F 0 6 0 3 C B 2 5 C B 
1 4 1 0 F A 1 10031)191 1F8FF0 1 0 8 0 0 E D B 0 2 1 
F 8 F F 0 A 0 8 7 E 4 F J 7 B 1 4 F 3 E 0 0 C 5 0 6 0 4 C B 1 9 
CB19 I F 1 0F«»77C 1231 0EAD1 D37ACB3A30 
132 J F 8 F F P F 0 6 0 8 7 E C 3 0 6 * 

3 0 LET A » = A « + - 0 4 C B 3 F I 0 F C 7 7 C 1 2 3 
1 0 p 3 3 E 13D73E01 D73E1 6D77BD77A • 

4 0 LET A » = A * + " D 7 3 E A 4 D 7 3 E 1 ' 5 D 7 3 E 
0 0 D 7 1 8 9 3 " 

4 1 LET 
4 5 t ET 
5 0 FOR 
6 0 l .ET 

THEN LET 
LFT L 

CHKSM=0 
ADI )=30000 
N = I TO LEN A * STEP 2 
H=CODE A « ( N ) - « 8 : I F 

H = H - 7 

CODE A « ( N M ) - 4 6 : I F L 
w THFN LET L = L - 7 

8 « POKE A D D . H # 1 6 + L 
9 0 LET CHKSM=CHKSM*H*16+L 

l.ET ADD=ADD+1 
100 NEXT N 
110 TP C H K S M 0 1 5 1 6 5 THEN PPT NT 
AT ? t , 0 , " E R R O R I N CODE" ! BEEP 1 

, 0 : c t o p 
12« INPUT -NAME TO SAVE > * ; L I N 

E N * 
130 PAVE N*CODE 3 0 0 0 0 , 1 4 4 
140 PRINT AT 2 1 , 0 1 ' V E R I F Y . . . 

VFRTFV N*CODE 

program. But what do they do? 
1. FN p(x.y) — This function gives 
the colour of any pixel normally 
accessable by the BASIC POINT 
command, It returns a number 
between 0 and 7. 
2. FN wQ — To call use 
RANDOMIZE FN wO, and this 
command is used to wipe only 
the attributes with the current 
colours without affecting the rest 
of the screen. 
3. FN u(n) — A rather more 
complex routine and only of use 
to those who are experienced 
programmers, it swaps between 
four banks of UDG's previously 
set up by the user. Called by 
RANDOMIZE FN u(n), n represents 
the UDG bank number from 1 to 
4. 
4. FN v(address) — This function 
reflects the character pointed lo 
by the address, i.e. To reflect UDG 
graphic A* use RANDOMIZE FN 
v(USR "a"). 
5. FN h(address) — Reflect 
horizontally. 
6. FN c(address) — Reflect 
clockwise. 
7. FN a(address) — Reflect 
anticlockwise. 
8. FN i(address) — Invert 
character 

1 DEF FH p(x,y)"USR 23296 
2 OEF FM H I > =(JSR 23403 
3 DEF FN u(n)«USR 23464 
4 OFF FM v I a > "USR 23338 
3 DE^ FN h <•I"USR 23381 
6 DEF FN c I a 1"USR 233B9 
7 DEF FN a (a 1 »USR 23436 
R DEF FN 1<«1-USR 23444 
I* LET x-23296: LET ehl-0: LET 

ch2-0: FOR 1 TO 7 
20 READ a«: FOR b= t TO LEN a* 

STEP 2 
LET Mgh-CODE *»<b1 -40 - C39 

AND a * ( b ) > " 9 - ) : LET chl"ChI•h i gh 
40 LET IOH-TODE n»<b•I I-48-»39 

AND I>'9'»: LET ch2-ch2»l 
OM 

3 0 P O K E X , H L G H # 1 6 * L O N : L E T 

• 1 
60 NEXT b! NEXT a 
7 0 IF e h l O I 0 7 7 O R c h 2 < > 13 73 T 

HEN PRIMT -Error.-: STOP 
80 SAVE -FN CODE-CODE 23296,70 

3 
I 0 0 DAT A -2a0b3c1 104001 «>4» 1 O081 

•»46cd*a224»»4 7?c M H M r i S l I c 6 3 0 6 7 0 
4 7 9 1 * I 0 * • 
I I 0 T1ATA '38031* 1 t 1 1*60741 C9fl«0 

0000000000000002n0b?c J J 0400 I «?3o2 
3A6*bc«>rd37-

1 ? 0 D A T A » 3 b l I 3 1 3 b 0 6 0 8 * 3 7 e l 2 2 3 1 

b I 0* n I 3»bd I 0*>0Pe<Jb0c9cd3d3bcd3e3 
h 1 f l ? * r < 1 3 » 3 b * 

1 3 0 D A T A - c d 3 7 3 b l I 2 a 3 b 0 6 0 B c 3 7 8 3 

2 ? < » 3 b 0 A 0 R f 3 3 a ? 9 S b c 3 4 7 7 * I f l O f d o h r 
b I 1 1 0 -

1 4 0 D A T A - r t e l 1 3 c I I 0 e 2 p b 2 I 2 a 3 b 1 
8 c 4 e d 3 d 3 b c d 3 d 3 b l 0 c 9 c d 3 2 3 b 0 6 0 8 7 e 2 
• 7 7 2 3 1 0 f s c * * • 

1 3 0 D A T A - 3 8 * * 6 0 t d 0 8 t c b 0 4 » c d 3 2 5 
b 7 d B 7 2 1 a 0 3 b 3 f I 6 0 0 1 9 1 1 7 b 3 c 0 1 0 ? 0 H o 
d b 0 r 9 3 a 8 d 3 c * 
160 DATA -2100381101300 1M0?77» 

d b 0 c * » -
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ZX COMPUTING 
FULL CREDIT FACILITIES FOR ACCESS AND BARCLAYCARD. 

llNM l| I 
j U i Lineage: 48p per word. (VAT inclusive) 

Semi dispfay: £9.50 per single column centimetre + 
VAT. Ring for information on series bookings/ 
discounts (minimum 2.5cm). 
All advertisements in this section must be prepaid 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisemeni rate card (available on request). 

01 - 437 0699 
Send your requirements to: 
N I C O L A BATY 
ASP Ltd., 1 Golden Square, 
London W1 

SOFTWARE 

WD Software 
JOSS 

FOR THE OL: 
base £13 

Forget lhat tedious time-consuming synlai' Jusl move the cursor and press SPACE to'all you* lile commands Cursor fceyso* your joystick allow youtoaccessmicrodrives(uptoB) •md floppy dues (as many ai our interlace jiIqwsi with up to ISO Melon each' Scroll and print di'tclofxi COPV DELETE Or PRINT any Me. telnet TV or Monitor mode belorr-LOADing or RUNning any program You only use the keyboard to Ml I he DATE or iabel a device when FORMATImg t.ny to us<- with Pnon and other software No si'ly iconi 10 learn - JOSSwill TELL you what itsgomglodo' Programmer's toolkit and mill COpy.nq pimtmg utilities also supplied Specify microdrive-only. Micropcripheral or CST-compatible due versions 
Rcl OL7 base £7 
1300 useful OL references with ARCHIVE 2 search/print program Too long lor |us1 one cartridge so if you have RetOLS ius1 pay 2 and e«lra medio cost lo updato 
Mdv Extension Cable £5.50 
E>ght tncho* long, allows addition ol e>tra mtcrodrives to your OL Twist il loput their slots 
lacing you 

FOR THE OL: SPECTRUM; BBC; ELECTRON 
WD Morse Tutor base £4 
Written to teach amateurs now used by professional a loo' Absolute begmnor. or stretching your speed to 18wpm you won I <<nd nnyihingwilh more helpful tealures What rise can otter 100 random sentences as woli as a» Ihe basics"1 Diic version unsuitable lor BBC B* 

FOR THE SPECTRUM: 
WorDllnder (Microdrive/disc only) base £8 
For CHEATING at crosswords Finds m-ssnjj lette»s. solves anagrms 13.000 wotd vocabulary, so lOO long to share a cartridge 10-leitrr word ending in ATE7 No problem 
Tradewlnd base 13 
Sailing-trading strategy game w>lh graphic surprises 
Jersey Quest base £3 
Teat advenlure in time Background ol Jersey folklore from Stone Ago to Dorgorac 
For export: 
QL hardware and soMwate Irom many source* Ask (Of list, quotation 

ORDERING ADD COST OF MEOIUM. POSTAGE CI OUTSIDE EUROPE 
Mdv or S.2S" ttoppy £2 3.5" floppy t t Cassette CO 

Paymonl 
By ACCESS. Eurocaid MasterCard or STERLING iuk bank cheques. Eurocheques, drafts 
Or International GIRO) To 
WD Software (ZX). Hil l lop. St. Mary, Jersery, C.I. lei: (0S34) 81392 

NEW ZXB1 SOFTWARE Gan • . 
utilities, adveniures. books our 
ZX81 Users Club and much more 
Send SAE to: A.CV . 1 Foxwell 
Square. Southfields, Northampton 
NN3SAT 

ZX81/16K I CHING. Draws firsl 
ihree heragrams. prints resulls. 
Cheque Z2 99 Eric Rosenbaum 
PO Box 2155 Jenkmtown Pa, 
19046 USA Postpaid. Source 
Listing. 

CLUBS 
COMPUTER ENTHUSIASTS!! 
Would you like to be pari ol a 
nationwide - help and be helped -
society of enthusiasts with all 
abilities, machines, interests, 
(including hardware) calered for? 
SAE Nalional Computer Club, 212 
Dudley Hill Rd Bradford. BD2 3DF 

OL/SPECTRUM UTILITIES! 
Wide range of business/practical 
programs available SAE/IRC for 
details (slate Micro) S D Micro-
systems (ZX) PO Box 24. Hitchin. 
Herts 

HUCSOIT DISCOUNT ClUt 
Oi pmcE smmuii puke V-wtor [14 c-lt* Urvjuije |H.50ttl l » Assembler [li Pascal (M.sotti 129 
Van Atirtm t« Otv IV (Hnol'i tl? Cay TrjtVr fSJ W (k roniHi ri j Pqeei Pumt ITS law Baw tl< 

Ittm tti Ultr III 
I00U I0UI CMISIMU Nllll l l SO Program If yw 5./*tiirZKS<«'r,jm(npf5 9St t J I • awte wrt S gjr*; tywd n lor youl B«r y ntyfudt to ampueng, Specirvn (ttp 19 951 IT i 'lul'rjtfd HASDBAC* took lor pfTlry CM( t? 
Wjc*iine to* Pnrfim mj onir* 0L |rrp £ 191114 
Computer iff and giphci HABOMCWî CÛ tJ 
Send a SAE l« SPECTRUM EDUC PK0GRAUS 

& BUDGET TITLES t-j PaddinQftyii E»rty V.v (4*«i) IIM 
taMnjkm & C* OlMtPfwrra It* (Myrst I J S 0 UsJ«ii*Mjnf1 TO KaneII 19 \74UA!~tt fS Sfky HareMtl79 InciTd Sfrirtir,] f -man tl TO U < 94KM QUIT CatTH'PO HKK! Omnaf CM 
|P 4 r itCLUOlO) T» 4 i j i f i ytp I t m K i 
irto ki ?sr cuuow csi rng 

UTILITIES 

SPECTRUM TAPE and 
DRIVE TRANSFER UTILITIES 

TU8 — ESSENTIAL for ALL Spectrum 48K or Plus owners — 
our tape utility for backup and drive conversion 

* Simple opnrason tor I n i loaders — accurate won >f o w 48K norm and rale measure*). 
* Inegraled header reader, manages headerieis blocks * Oo*H with cteky loaders — converts COMPLETELY lo normal lor tape load ((Art cwuv drive tralnV with TPM) 

Phtt mMny othmr fMfurwi — * unique pvodudl 
COST only £6.99 on tapo OR £7.99 on m/drlvo cart. 

T R A N S F E R P A C K 2 — F O R T A P E T O D R I V E T R A N S F E R 
P a c k a g e ot p r o g r a m s including T U B , other util i l ies, a l l o w s drive 

transfer o l m a n y p r o g r a m s 
* OeU*tgrvtmonvamlwel40programs 
• Manage* Virtualy al ekeky iMdars Byles chopper sptflw. fwadsr reader etc 

Stale name oi d/rv* tyiHrm fep mrH»Jw. Opus doc, ate) 

ONLY £11,99 on tapo OR £12.99 on m/drlvo curt. 
INFORMATION SHEETS f t each (up to Mo 18 avaiat^el mcAjdet many top 20 hit* — SAE lor ksl 

OVERSEAS add I I Europe C2 others lor eatfi UPDATE SCRvidE - SAE for details 
PROGRAMS CARRY OUT HOMEY BACK GUARAHTtE (not update*) 

LERM. DEPT ZX, 11 8EAC0NSFIELD CLOSE, WHITELEY BAY, 
TYNE AND WEAR NE25 9UW. 

EASTMON 
Monitor/Disassembler 

Disassemble <md single slop in RAM, 
ROM & IF T with HARD COPV Skip of 
cxocute CALLS Hex and character 

onlry. Block moves and tills 
Highly recommended ' ZX Computing 

November 1966 
SPECTRUM 48 and SPECTRUM• 

£4,99 inclusive 
MYLNHURST ELECTRONICS LTD 
S« Eastern Way. Ponleland, NE30 9RE 

Trl: Ponteland (9M1) 24055 

RING 01-437 0699 
FOR ADVERTISING 

ACCESSORIES 

K(iB OUTPUT ? 
COMPOSITE VIDEO ? 

GUI.I.N SCRf.LN ? 
T T L • ANALOGUE ? 

COMP SYNC f 
BRIGHT ? 

CONFUSING ISN'T IT? 
lark ol Ihe problem solvers We have Ihe experience and expertise 

to advise on ali aspects ol computer display problems eg 
* RGB OUTPUT MODULE lor Spectrum 16 or 48K Modi 
acclaimed — grves nwrtor quality pictures — no do) crawl 

£36.95 
* NEW * BRIGHT BOX — Allows full use o( (he bright laolity on 
analogue input monitors and (nonilor-IV's lo produce lull colour 
palette Only tw Sptcttum 128 £29 95 

adopt electronic/ 
AM PAP [ 1 (UK), a (Up. C4 toners) 
Stfm SAl tot a.t fttt Uc+.tcr f j d 

| 20 SUntlKG CLOSE lUCKKUUI MIL ESSEX 1(9 M» Til 91 W4 ?l«l 

SERVICES 

STOP 
PLAYING GAMES 

Use your corsputfi lo malt* money Ti»n your hobby 
into i homr baud nconw f u l *nd part lime 
opportunitits 10 cath m on Itm tremendous markei 
Hgh tanngt casify possU* 0p*n lo any amateur 
r.cro uwr and f t n t t Wrrtr lor tree rtftall 

Westllnk Promotions (CG1) 
108 George Street 

Edinburgh EH2 4LH. 

WARNING NOTICE 
Adver t isements p laced in this magaz ine are to be in str ict comp l i ance wi th our s tandard cond i t i ons (copies ot w h i c h 
cond i t i ons are avai lable on request) and on the clear unders tand ing that the advert iser warrants that his 
a d v e r t i s e m e n t ^ ) does not in f r inge any copyr igh t or c o n d i t i o n of sale of any in terested party in the adver t ised 
p roduc t 
Further, the advert iser indemni f ies the p ropr ie to rs of this magaz ine in respect of costs, damages, or any other c la ims 
brought against them as a result of legal ac t ion ar is ing f rom Ihe pub l i ca t i on of the adver t isement . 
Any breach of these terms or the said cond i t i ons may result in p rosecu t i on of the advert iser by the propr ie to rs 



UTILITIES 

LETTA-HEAD PLUS 
SM tlW moil WJH* tit StKOrjm ut-uty progrjt- lo 
lir<n).i jmj own ttuuivtt & perioral iij:«*?Y IrlintiMO'. icteet! <»i>t". m»K & r̂ttT", CroJlf tr* d*n»i on new !*lec! KtJj'td tenr.il & print jJI tr* 
Cefin yw (red 
• I : a 2 i otlBtrtl fii-ti I ix ' j tn j v A*-• Fa • tsi (.M ton! BflMr to iHMt-r* JrdOBlte. < • Ice I • A' , .-i C*f! on may tr v-.-Ih) enef*d or nj'-nl 
• to. 1uKt«n(«li»c>i!ivi'eJ i'i»tw> oUnf :i * • Gup' cj flu* «c cncta plot lil tj1 ojo det-tyi • Luid & „•«• SCRHNS tti.ti irv"*i ĉu<j>n • Puni fttii.ri)'. o a (Bote ol ' i vvr. • (J> r ; up t<>4'«2* i we • Single «r> sr-HC H cjisftt* 'JS*1 Qptofl • Cue** o' ditterent t*opo<iionaif, suced twitKf. 
• P i t* £900 

DUMPY 3.0 
« 'V KIWI i)ur(H yfn A"l to SptCIl'." U' .f otNl scwdimcc'OJ'irt>iI>UWPY,sa;fecai/tv 
Mf l fMrOB llnKthemichnecode tMcalMit .vm 
J.rt ll 'tr uto iu la* * >«ui i«e>)-ar^ Hn wttl !0 
m m w |UI! M m [He m*r*B Th* irrprov«] 
vnuon no* K ludK 
• Ou-rp de'roci* sun | ots cl Dom covj-11 line 
• Optional jmMKUK K K M j m dKrrr"-ai<on 
• Hmtfrs It* 24 I n*i ol M <jispu> 
• Sr?<t linn up to 7 .1 Hrni l •• . • . i -
• S * « t from up to 9 *dtM ml 1 hc r̂tts ol outgui 
• P j n tack & «n i f oi shaded cctou ispmcnutoi 
• IjO lo any pc-jtHjn en it* (UJT-
• Maclun* cod* an be portioned *tv-»t»w >n RAM 
• Vr'!<jl -t '-Or* Jy • • frj ;> V 
• P • t9 50 

LIN-O-TYPE 
U SI,W 10 |M " f «vd (< t&. •>• , AllS-Krv. Ill* n r»yi density NtO " t cho<* o> 75 form Ii»n \ou 
Spectrin m*>jn»bt(:n)nic IHKuntn lor xMirvm} rrvelapts t itmj n i<tk v 'Jiot nom • FJI on KKff WYSIWYG ii» (tftlw • Levy .ol 25 iVV*rni lorvt> nduftng lor̂ n • Up to m tonti nay ft* rr*wrC on etch kn» » F,t- <tj M 'oit«H;» • i-o:\ i-v • !••!•««• • • S^tf* a toJV* *<Jtn avvKIni «<d trtnirwig • True pic«e't«nal {(ucn) vd 'K̂ t ruiMtjton 
• lojfl Mm uommy i t iy i j f f lex* rndy tape Wj f j f U t • Pn«t teal *> Idutd «t edil <n «uK to prmw • IViiM density «irtt NIO mot) tontt • mit wth keyto* i ss 
• Pr« cs :o 

A S T R U M -

Wl» If* f ' .'SO J i l l >V B* Sptcvri I! r,ri[rrt"v! i vwv»!i# po**" - -uttrx . 
to u-v n i l itiio*% u'!'«»t«d vrntr code to D* Itont d> .r ca it̂ r n qt OPUS 
DlSCCVfRY 
• f - n r - * . - . . - ' - .'<• r* • H6 £Amn mde tor dsomntM «wc* cod* 
• Soxi i i Kfdcr I w k o n de>t* l - « . * m m i • UrlinM] v.* Mute codr n tOk px/n 
• Ir&si! marrot lor my to <etd ccr"T»ct vh>ce cco 
• A i v - t * pogamtfiw want • l.< .> V»J|. I ' lk«> At .. I • HMMtaltkr«igl9fMiip>itt wWMIMW • Sl«* >in Utility oiVi 9 Miilipo'iK m RAM v ROMt'l • CoiJ'taonn itWf C' MW Wroojf * 
DUO • It'jry Ol UH<||I «l>vty pr«g<*rt'm Me IVMM| • Pit* IIJ SO ntite moodny* » Oput nntni 
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Bradway Software (ZX), 33, Conalan Avenue, Sheffield, S17 4PG 

REPAIRS 

SINCLAIR REPAIRS 
SPECTRUM/PLUS £12.00 
KEYBOARD £8 iO 
IN1ERFACE/MICR00RIVE £17.00 iiefi 
All prices are fully inclusive ol p&p and 
VAT Send Cheque with computer only 
unless power supply suspected Calteis 

Welcome 

I T. WESTERN ELECTRONICS 
Unit FZA & F3 

Avorside Enltrpriu Pick 
Nawbroughlon Raid. 

Milkshim. Wilis 
Till: |0225) 705017 

SINCLAIR 
COMPUTER REPAIRS 

All m, iclnn«s dc*p.Y!chix) wi th in 7? 
hours of rcceipt 

Spectrum £17 00 ZX-6\ t l Z . S O 
Sppclrum IG to -JBK upgrade £25.00 
(inc p.irtv VAT ,tnd return postage! 
For .1 last and reiiablv service send 

machine brie< description ot fault Itnd 
cheque or postal order to trio e»per ls 

Capital Computer Services, 
Unit K2. Cardiff Worh thopt , L r w l * Rd, 

Ea t t Moor*. Cardil l C F 1 S E C 
T H : |0?22) 461801 

C O M P U T E R REPAIRS 
te ire lie tiptrts ton] scryctti S<Vbr co rpAn 

utt f * foaxden d »e lUtti 
Don t mite money » rSnutcj - t < w « S r t l l t 
ccoipAr; jt(Tcct»x)lp3i«:na/ie wrt> Jttw 

postjflr VA! noiKCtwCtut lo h«Mttt cfiarjw 
Repio flujijrteed lor 3 monttrc. 

5<*ttrvn I I I 7i «parti 
M l tttSOnciurts 
i t f f t i n t99S«pom 
Uoodiw £'5 95«tarts 
hmtic* 1-lt fia75«cpJrts 

m 
BSC C7700 • cuts 
BKkdB f '945 • wits 
UUtno> U o m o t l U I J 5 » 

CfTfvUi Setjrtm frxe phone 
Jjr S(wru' Trx* 

Cal or Hfld »rti deque or P 0 
IV. Sctvicet ol CinbridQ* ltd 

Freflch i (tad CiTtrOpj CW JNP 
Tel 0723311 j n 

S INCLAIR SERVICE CENTRE 
• Fully Guaranteed Fast Repair Sorvico 
• Approi 24tu Turnaround 
• £ I S a» cost or send machine »itr> Cl 95 

ireturn pAp) lor Iree eslitnale 
• Personal calieri *« ic >mn 

QUANTUM 
33 C I TY ARCAOE. COVENTRY CVt 3 H * 

T*J (0203) 24632 

S P E C T R U M R E P A I R S 
£14.95 inclusive of labour parts and p&p. 
Fast, roliablo st'rvice by qualified engs 
average repair 2 4 h r i 3 n ton lh i guaran-
tee For help or advice ring 

H S. Computer Service*. Uni t 2, 
The Orchard. Warlon, P ret lon. 

Lancashire PH4 I BE. Tel : (0772) 632686 

SOFTWARE 

SCOTLAND'S No 1 
For home and personal computer repairs 

Specially fast Spectrum t*r«ice' 
• S jmo <lj, lO' 'tt.ll/ t ju ,'1 
• ( hou* it tfe/rveretf persona'ly 
• Open 6 a»rs a wee* 
• Free oiiiw,nc> 
• Upgrades A)emtyjnes and P S U 1 
• 3 mm on # o i l rforte 
Also S B C CBN OniC and P E R I P H E R A L S 

MICRO-SERV 
95 Oeerdykes View 

Westtield Industrial Area. 
Cumbernauld G68 9 H N 

Scotland 
Te l : Cumbernauld (02367) 37110 

Trade scnools and ciut> discount Quen 

SPECTRUM REPAIRS 
We expertly repair Specirums 
for E l 7 inclusive ol parts and 
labour and return postage 
Spectrums upgraded to 48K for 
C3<J tnc P&P All keyboard 
faults cosl only Cl2 

R . A. E l e c t r o n i c * , 
1 3 3 L o n d o n R o a d S o u t h , 

L o w e s l o l t . S u f f o l k . 
T e l : ( 0 5 0 2 ) 6 6 2 8 9 . 

NEW ZX81 tl -v „v . At <iiio 
action .villi WAR WEB C3 95 Fun 
tor all Ihe family with POOTER 
PUZZLER C2 95 SenclSAE for 
:eallet Pooiei Games 2-i Parsioes 
Avenue Dagenham RM9 5NX 

s 
C L A S S I F I E D A D V E R T I S I N G 

T E R M S & C O N D I T I O N S 

Out fi-tmv tor ni'A .iiht-c t^ in t 
tli%(iMy lintf pro lofma 
p*l*rrw>1S nnt*t lO'y c»- Ci^ 
Oi» tAhirn up !*«e*i-<Siri£| 
i i i j t i 'M^'nij .Ht̂ Kifi! • i r J f ' O > 
vronkJ tn* ctosy'3 Jim m j * ' to 
A R G U S S P E C l A l l S I P t O L l C A f l O ^ 
t TO <*nit l o j i l f h n Atfti f f v * — mrnt to 

TfH' CU^ttlHHj i M 
No I Gallon Sg«t.tif 

LO^'loi*. V . m JAB 
Iftt'if* iMt* no i» im|>4*j$a'fit«*nK r . ^ 
« ".-front ' j fi'<i'A!*1 

for A pJfl-4. u'.H a i IV' i I'lt.-J r ttw 'Ô HiAini) in 'CK'MII«J t>V rnvti».CliCm\ lo »i nti.riy 
All iVU»'i|i»irH) >ju » all i* to 

t i ' ,t't ^itn'rvj R*-.jui.t!'i« • "KL L fmna 
VAl Ai i i t ' t l iW' f i .li> •">[ I^r COftiplytOtj tli' Ĥ liOul lv*l«1l 
• luiH'mi'nti forco t'l) Th,* fr.Kf«* • i H (to** Ac! V * «1-̂ CI.i«'n,»tn" ACt A rin JKHWlMi'miUtt hJrI-" «r*«l ordfi tD'r 
• - f i A Cti'Kfif'O"* O' AJiitJfiiinQ 

.HrJi'.lW* Of* rtifurtt 

To advertise your repairs 
& spares service phone 

01-437 0699 

Lineage rate: 48p per word (VAT inc.) Minimum £7.20 
Semi display: £9 50 per single column centimetre • VAT Minimum size 2cm No reimbursements tor cancellations 
All ads must be pre-paid. 
Write your advert in BLOCK CAPITALS in the grid below, licking the section you wish it to appear under. INCLUDING 
YOUR NAME AND ADDRESS IN T H E WORD COUNT and send it lo: ZX COMPUTING. ADVERTISEMENT 
DEPARTMENT. NO: 1 GOLDEN SQUARE, LONDON W1R 3AB. 

R E P A I R S • SOFTWARE • UTILITIES • FOR SALE • ACCESSORIES OTHERWISE PLEASE STATE 

CLASSIFIED COUPON 
ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID. 
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS. 
I enclose my Choquoi'Poslal Order for £ lor 
insertions, made payable to Argus Specialist Publications 
(Oolcle as riecessaiy) 
P L E A S E D E O I T M Y A C C E S S / B A R C L A Y C A R O N O 

a 

N a m e 

Address 

POST C O D E 

D A Y T I M E TEL N O 

S igna tu re Date 

EXPIRY 
DATE .. £ FOR INSERTIONS 

" f y o u d o n o t w i s h t o c u t y o u r magazine, p h o t o c o p y t h i s f o r m 



CR@SSFIN 
Could this be the end of the Dot Crawl? A potential 
solution plus much more in this month's postbag. 

Opus Discovery/ 
Microdrive 

S S I am afraid I cannot help your 
correspondent Paul King with 
his problems with Omnicalc 

and Opus but wonder whether anyone 
can help me with similar problems? 
There must be a lot of us about! I have 
little understanding ot programming, 
and the mention of machine code 
mokes me shudder! 

My time is spent USING programs, 
not creating them, and my time is 
money. 

I have a need to store a large 
number ot addresses, classified into 
only a tew categories and OCP's 
Address Manager fits like a glove, 
expecially as the packing says it can 
be transferred to Microdrive. To me this 
meant Opus, and the loading and 
storting of files should be much quicker 
than from tape. Just the job! I transferred 
to Opus, and set up a short dummy tile 
to test. NO LUCK, it flashes 'Interface 1 
not present" as me. The same problem 
occurs using Transexpress to transfer lo 
Opus HELP! 

The same sort of problem occurs 
with Data Genie, which I was given as 
a present, and of which I dare admit no 
problem! Here I have achieved an 
apparently successful transfer, and 
indeed can save files ol data to disc. But 
loading back from disc results in an 
error message "NONSENSE". 

The producers of Data Genie tell me 
the program is compatible with 
Microdrive, but not Opus, and Opus tell 
me it has something to do with Hook 
Codes. Now I am losl with that jargon. 

Although these problems don't 
detract too much from the Opus 
discovery, which I actually find great 
generally. I am a little miffed that the 
advice that "Programmes supplied on 
tape with Instructions to convert them 
for use on the microdrive system should 
convert to disc in exactly the same way" 
(Opus manual page 10). doesn't match 
up to expectations 

Can anyone out there help me in 
here!? 
IG.Tyson, Chester 

Dot Crawl 
I have found a way of 
removing the colour signal 
which degrades Ihe picture if 

you are using a monochrome TV or 
video A lip I read in a magazine some 
time ago described how adding a 
capacitor to the Spectrum video 
circuitry killed off the colour oscillator; 
however I found that this gave a very 
noisy' display. 

A better way is to simply disconnect 
the chrominance signal from Ihe video 
mixer transistor. This can be done from 
the top of the PC board (so you don't 
have to remove the board to get at It) 
by cutting a capacitor leg on the left 
hand side (see diagram). 

As Ihe mod is very close to the side 
of the cse. you can use a sub-miniature 
toggle switch (with no long wires) to 
allow you lo switch Ihe colour signal on 
and off. 

It you do this, you will find there is not 
'dot crawl' or shimmering whatsoever; 
all colours appear as different shades 
of grey. It also removes the 2 inch wide 
vertical cross cross pattern which 
seemed to be just visible when using a 
monitor. 
PA. Tipping. Todmorden 

Colour killer mod. to remove dot-crawl 

Video circuit taken 
from hardware book 

LM1889N 
IC14 

Cut wire 
and replace 
with switch. 

+5V -

Sync and 
luminance 
from U L A 

R49 

• +5V 
13 R72 

A / V \ A -

R47 > R 5 0 

T r 2 

R53 

Modulator R F output 

Video to 
. monitor 

if reqd. 
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Physical layout (issue 3 SpectrumHtop vtewl 
Video R F 
out out 

L - i 

Toggle 
twitch 

V 
Modulator 

Keyboard connector 

8 x R A M chips 

Cut C66 lead and bend C66 toward* w i tch . 
Solder C65 to switch contact, the other contact 
goes to the circuit board where C65 was 

The switch i t mounted in the join between 
the top and bottom parts of the case. 

Expanded view Top[; 
Bot tom £ 

Melt hole wi th soldering iron 
(or drtll it). 

The 128 v 128+2 
I am an over 60 computer nut 
who has just added a 128 to 
my collection, a Sinclair 128 

that Is, not Ihe 128+2. I am constantly 
asked why as Ihe Amstrad model is 
supposedly so much better. But is it? 

the Amstrad model has a glued on 
tape recorder and no tacilities to use 
any other. So if the recorder goes faulty 
you are without your computer. I know 
that does not affect me much as I 
mostly use Microdrives. but commercial 
utilities are on tape and some ot the 
new ones take some loading. 

My man recorder is a Sanyo DR 101 
dedicated to computers, it has mode 
and PH switch or with the PH pressed in 
it loads automatically. However it will 
not load some of Ihe newer games. 

Happily the recorder I use with my 
ZX81. an old clapped out Lloytron 
bought over ten years ago. will load 
those thai refuse on the Sanyo II 
Amstrad's 128 recorder won't load 
you 've had It. There is no1 tape counter 
either so on a tape with multiple 
programs you've got a real job on your 
hands I have topes from C10 to C90. the 
larger tapes being necessary or else I 
would run out ot shelf space 

II you have an arthritic condition or 
problems with typing the keywords are 
a great help and having them printed 
on the keys is essential it you do a lot 
ot programming rather than just games 
playing. 

Having tried both the 128 and the 
128+2 and read every available review 
on Ihem both I opted tor the 128 - but 
then I am not purely a games player 
and I like other aspects of computing 
as well. 
KS. Schimmel, Nottingham. 

THE MONSTER RUSH FOR 
THE NEW 

n j y 

£15.00 for 12 Issues U.K. 
£18.00 for 12 issues Overseas Surface Mail 
£61.20 for 12 issues Overseas Airmail 

Send this form with your remittance to: 

INF0NET LTD.. Times House. !79 Tbe \tarloues. 

Heme I Hempstead. Herts. HP1 IBB. 

a - 0 v - ' r • 

• j f - * * * f \ff /1? ̂  / ^ ^ <jo" cf jy 



(A 

S < 
o 
Q 

</> 
< 

ZX Computing Monthly • December 1986 19 



• 5 FUN FILLED GAMES < 

Virgin Gomos proscnts ihc third lonloslic compilolion in Ihe N O W C A M I S %ories 5 
bost soil ing fu l l price games on one tape (or the prico of ono full price new one! 

N O W G A M C S J i t o wide choice of high quality gomes the whole fomily con en|oy 
Available t o r < Q j M W — W 4 . — l * * U M 4A A M S I I I I M 

P L A Y S T H E O P E N 
Mind Gomes 

s beautifully presented simulation features 900 scrolling scroons of outRJniic action 
ovor tho 18 holes of the Royal St George's course in Sandwich 

utifully deli* 
port', you lo a I 

Virgin Gaaws 
I arcade od venture features \ 

I } frSifmust be i 
:eal graphics and gamoplay qt 

and Ihe power of good restored. 

CODE NAME MAT U 
Domork 

A 

shields and a tracking system, but you must decide Ihe be si strategy to eliminate 
Your ship has a range of 

J l h o attacking Myon c r a f t . | 

EVERHT^^NE S A WAULr 
Mikro-Gen 

Th is is a mull i K i o e n e d orcode adventure featuring excellent cartoon graphic i ond lots of 
humour Uio your ingenuity to gel tho gang working ond uncover the combination to the 

woget safe 

VIEW TO A KILL 
DomorV 

Spoctoculor 3 part multi-screen orcodoodventure based on Ihe Jamoi Bond film. There's o 
car chose around the Eiffel Tower, a rescue from a flaming City Hoi I ond some 

code-breaking at Silicon Volley. 

Look out for I ond NOW O A M I S 1. Kill the best value around 
For COMMOOOM ond I N C T t U M . 

NOW GAMES 3 i s available from oil good software stores or, if you hove difficulty, directly from Virgin Gomes 
Pleose make your choquo or poslol order pa/able to Virgin Games Lid. Pleose do not pott cash. 
NOW GAMES 3 is £9.95, ploaso lick tho version you require. • COMMODORE >u require. ! tUAflMUUUKt SPECTRUM AMSTRAD 
NOW GAMES 2 is £8 .95 (features Air Wolf, Chuekie Egg, Tir No Nog, Cauldron, World Cup II) 

• COMMODORE SPECTRUM. 
NOW GAMES is £8 .95 (featuros: Lords of Midnight, Brian Bloodaxe, Strangeloop. Pyjamarama, Arobian 

Nights. Falcon Patrol II) COMMODORE CJ SPECTRUM 

Name Address, 

Virgin Games Ltd, 2/4 Vernon Yard, Portobollo Rood, London W11 2DX 

M l A 



Crime is a disease. He's the cure 

COBRA 

MA 
AAA 

SVVVT/ 

MM .,«« MlWt 

I U J 
l i i B Qrl 

»•"• ' K I M * M • « 

C 1966 Worner Bros. Inc. 
All rights reserved. 

S P E C T R U M 

COMMODORE 64 

A M S T R A D 
6 Central Strw. Mane n«tfr M7 5M 
Tel 06] 834 3939"Telf/ 669977 


