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Impulse: page 58. 

Charlie Chan: page 62. 

Cover shot: Jeoff Thompson, karate 
world champion. See First Fist Then 
..., page 40. 

12 NEWS: Mirror man Maxwell takes over Sinclair; Judge calls Amstrad pirates; Acorn sus-

pended; Robot umpires; Datasoft's Goonies — next Ghostbusters? 

19 YOUR LETTERS: Plus 4 comments, software observations, "Enterprise is wonderful", 

Dismon information and what's happening at Evesham? 

23 
25 
32 
37 

H A R D W A R E HITLIST: Talking heads — face-to-face interview with Anirog's 

Voicemaster; plus an ode to a Pace Nightingale modem. 

SOFTWARE SHORTLIST: The Way of The Exploding Fist gets five-star treatment; 

and sneak previews of Sky Fox from Ariolasoft and US Gold's Kennedy approach. 

JOYSTICKS AWAY: Pete Connor straps on his goggles and wiggles, rolls, presses and 

jerks his way through a variety of sticks, tracker balls and cards. 

39 

COMPET IT ION RESULTS: At last it can be revealed: which one of the oleaginous 

mass of sneaks, cheats, slackers, and goof-ofis won our "Cheat" competition. 

JOYSTICK COMPETIT ION: Over £600 worth of prizes to be won. There arc 50 Sticks 

— the baseless mercury switch joystick — up for grabs. 

40 M E L B O U R N E HOUSE — FIST FIRST: The Way of the Exploding Fist is just the 

first salvo in a veritable barrage of good games promised by Melbourne. 

44 TOP TEN G A M E S COMPET IT ION : What would you play on your desert island? 

Name your top ten games of all time and you could win a Commodore CBM-128. 

46 THE QL REVISITED: A quantum leap to nowhere? John Dawson boards the silent 

hulk floating in the depths of space to reassess the potential of the QL. 

51 
52 

QUEST C O R N E R : Hugo North has a good laugh with Bored of the Rings, dabbles 

in assassination, and follows the trail of the Wing in Tracer Sanction. 

SPECTRUM B1RDY: Tough times for Jovian avians — this challengfng machine-code 

game illustrates the problems of collecting diamonds on Jupiter. 

58 C O M M O D O R E 64 IMPULSE: Floyd the Droid can't help acting on impulse - he 

has been miniaturised to track down chip defects in Keith Suddick's new game. 

62 
66 

A C O R N ELECTRON CHARL IE CHAN VISITS THE WOK FACTORY: Plenty 

of chopsticks but nothing to put the rice on. B Lewis lashes out the monosodium glutamate. 

AMSTRAD FRUITIE: Hold, nudge and gamble with M K Mostowy's classy simulation 

of a penny arcade fruit machine. Penny arcadc? Those were the days. 

68 SPECTRUM CHORDATA: Chuck away that cardboard Strat and get down to business. 

Dave Rogers' has a program that helps angst-ridden guitarists fret properly. 

72 A M S T R A D SPLIT: J G Fountain introduces you to split-screen techniques. Let's hope 

it does for the Amstrad what it did for Bette Davies. 

74 SPECTRUM H A T C H E D FILL: I f you want to lower the tone of your graphics, or 

heighten the contrast, A J Renton fills you in on the details. 

76 C O M M O D O R E 64 SPRITES: Master interrupts are one of the most important aspects 

of machine-code programming on the 64. Learn from the master, Nalin Sharma. 

78 C O M M O D O R E 64 STRINGS: You get a number of sub-routines to manipulate strings 

with this educational article from Graham Barbour. All this and bubble sorts, too. 

80 BBC INTERRUPTS: Fintan Culwin follows up on last month's music editor. Now how 

to accompany games. 

84 TELSOFT: A reminder of how to use 

this useful service. 
p "7 FIRST BYTES: Pythonesque pokes, a 

O #, look at discs and bluffers guide. 

91 RESPONSE FRAME : Tim Hartnell 

helps readers with queries. 

Q Q SOFTWARE R L E : Nine pages of pro-

w O grams for a wide range of home micros. 

106 DATEBASE: Paul Bond rounds up local, national and international micro events 

and supplies a list of essential phone numbers. 
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Cue up for these new versions of classic snooker and pool 
for Amstrad computers! 

They're sticker, 
faster and more 

playable than ever 
before, so who 

better to present 
them than the 

Hurricane himself, 
AlexHiggins? 

r t v c 

Snooker 
£12.95on-disc 
£8.95 on cassette 
Pool 
£12.95 on disc 
£8.95 on cassette 

COMPUTERS—1 



An 
PreviouslyjMtebie only from commodore u K 
for ttie G3M64, the author Adrfen Spencer and( 

r-'j* combine to brinsfou the spectacular 

international 
Basketball is from 
Andrew Spencer author 
of the Sensational Best-
Seller international 
Soccer. 

Every single Elite' product carries the 
untque Ewe Holographic sticner Make 
sure your copy does Its your 
guarantee ot quality 

Mail order 
Just send a cheque or po oayatMe to 
Elite or quote your visa number M 

j m 
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Herbie Briggs has 
just destroyed the myth 
that all floppy discs are 

created equal. 
They seem equal. Until you look at 

the seams. 
That's where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most o f 
each scam not scaled at all. 

Sooner or later, the seams might do what 
comes naturally: they bulge. Warp. Puckcr. 
Open up. 

Pens, pencils, fingernails—even a four-
year-old's, like Herbie—can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your drive. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 

THE SLOPPY FLOPPY: 
Sealed with a spot here, 
a spot there. Leaving 
unsealed .seams 
everywhere. 

Memorex uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut every inch 
pf every seam of every Memorcx*floppy disc. 
Tight as a drum. That makes the Memorex 

floppy stiffen Stronger. And your data safer. 
To resist bulging, warping, puckering, 

or opening up. 

i " MEMOREX SOLID-SEAM BONDING: 
Every inch of everv scam 
is sealed shut. Tight 
as a drum. 

To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn't equal to all the others. It's better. 

Solid-Seam Bonding is just one example 
o f the extra care that goes into every 
Memorex floppy disc. Be it 8" 5 W or the 
new 3V2." Extra care that lets us guarantee 
even' Memorex disc to be 100% error-free. 

The next time you're buying a floppy 
disc—or a few hundred of them—just 
remember this: 

It's always better to be safe than sloppy. 
For more information on the full line of 

Memorex quality computer media 
products, including computer 
tape, call Memorex U.K. Ltd., 
96-104 Church Street, 
Staines, Middlesex. 
Tel: 078451488 

Memorex is a registered trademark 
of Memorex Corporation 
* 1984 Memorex Corporation 
A Burroughs Company 

Your Data. When it matters, make it Memorex!' 

MEMOREX 
O 



Shoot to win ! 
Winning is all that matters when playing video games. SVI 

"QuickShot" joysticks give you a better grip on games which are 
getting tougher each day. That's why over 4.5 million have been sold 

since 1982. 
SVI "QuickShot" is the original, award-winning joystick that offers true one-hand 

control with features like a hand-contoured controller, thumb/trigger fire button and 
suction cups that give the thrill of arcade game play. 

SVI "QuickShot" joysticks are getting better each day. They have more winning features than 
ever. There are models with auto-fire switch, touch-firing pad, interchangeable controllers and 

for the latest MSX computers. 

Go with the winner and see the wide range of SVI "QuickShot" joysticks at your nearest dealer. 
i i 

SVI "QuickShot" Joysticks. 
4,500,000 Sold Worldwide. 

SVI 
SPECTRAVIDEO 

INNOVATIVE COMPUTING 
FOR TODAY AND TOMORROW 

SOLE AGENT: 
Spectravkteo Ltd. 
165 Garth Road Morden. Surrey SM4 4LH U.K. 
Tel.: 01 -3300101 Tlx.: 28704 MMHVAN G 
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At last Spectrum owners can choose a TRUE disc 
drive system for their computer, backed by REAL 
software support and available with the most 
comprehensive specification yet developed. 

For just £199.95 Discovery offers a new level of 
performance and a combination of advanced 
features which make other fast storage systems for I 
the Spectrum and Spectrum + look obsolete. 

• 

No wonder one leading computer magazine, 
Sinclair User, recommended Discovery in its latest 
guide to fast storage systems for the Spectrum. 
Discovery has been designed to take no USER RAM « 
from the Spectrum during the use of tape-based ^ H 
programs, it accepts the same commands as 

'Interface I allowing you to use many of the 
cassette programs designed for microdrive and 
we've even provided you with the firmware to use 
a super fast RAM DISC when you choose. Random 
Access Files are fully supported and formatting 
and back-up routines are included in ROM. 

Add to all this a range of great software titles on 
the latest V h " disc cartridges commissioned by 
Boots and you begin to see why we named it 
Discovery. 

Discovery is available from larger branches of 
Boots and selected computer stores nationwide. 
For further details call us on 0737 65080 or post 
the coupon now. •I 

u JOYSTICK 

CONNECTOR 
u II £199 

Please rush mc the following (Al t. PRICKS INfl.UDF. VAT & CARRIAGE) 

• Discovery 1 unit(s) I I Discovery 2 unit(i) 
at £199.95 caeh I I at C329.95 cach 

1 enclose a cheque for C or please debit my credit 

Opus. 
A- < lput Stt|i)iiH^ I hi 

•I 
PERIPHERAL THROUGH 
CONNECTOR 



Thinking software? 
THE TASWORD W O R D PROCESSORS 

The extensive features of (he Ta sword word processors are 
idea/ for both the home and business user Every Tasword 
comes complete with a comprehensive manual and a 
cassette or disc. The cassette or disc contains your 
TASWORD and TASWORD TUTOR This teaches you word 
processing using TASWORD. Whether you have serious 
applications or simply want to learn about word 
processing, TASWORD and TASWORD TUTOR make it 
easy and enjoyable. 

TASWORD T W O (Spectrum) 
6 4 c h a r a c t e r s p e r l i n e o n t h e s c r e e n ! 
"Without doubt. the best utility I have reviewed tor the Spectrum ~ 

HOME COWuriNGWEfM IW 
"If you have been looking for a word processor, then took no further" 

CMSM JUNE w 
The cassette program is supplied with instructions for 
microdrive conversion. 
TASWORD TWO* ZX 48K Spectrum cassette £13 .90 

microdrive cartridge £15.40 

TASWORD EINSTEIN 
A sixty-four character per line display and the ability to 
hold over five hundred lines of text at any time are just 
some of the features of this, the most recent of the 
Taswords Full interaction with the disc system — e g. 
Tasword detects the presence of added drives and allows 
their use. 
TASWORD EINSTEIN Tatung Einstein disc £ 19-95 

TASWORD MSX 
With all the features of the Spectrum Tasword Two 
including the amazing sixty four character per line display. 
The Tasword MSX machine code program utilises the 32K 
of memory not normally available to Basic allowing over 
five hundred lines of text to be held in memory. 

TASWORD MSX* 64K MSX Computers 
Fully inclusive mail order price £ 13*90 
(cassette includes both disc and tape versions) 

TASWORD 464 
'There is no better justification for buying 464 than this program ~ 

fCIAASCOMPUriNG WFf KlY r̂OvEWWB IH< 
A particularly sophisticated yet easy to use program. Now 
available on disc. The cassette version is supplied wi th 
instructions for transferring to disc. 
TASWORD 464* Amstrad CPC 464 & 664 cassette £19-95 

disc £22-95 

TASWORD 464-D 
This is the new Tasword especially developed to utilise the 
capabilities of the CPC 464 and 664 disc drives A major 
new feature is a powerful mail merge facility. Tasword 
464-D will only run on. and is only supplied on. disc. [> 
TASWORD 464-D Amstrad CPC 464 & 664 disc £24*95 

THE TASPRINT STYLE WRITERS 
A must for dot-matrix printer ownersI Print your program 
output and listings in a choice of, five impressive print styles. 
The Tasprints utilise the graphics capabilities of dot matrix 
printers to form, with a double pass of the printhead. 
output in a range of five fonts varying from the futuristic 
Data-Run to the hand writing simulation of Palace Script A 
TASPRINT gives your output originality and styleI The 
TASPRINTS drive all Epson compatible eight pin dot-matrix 
printers, e.g. NEC PC-80238-N BROTHER HRS 
EPSON FX-80 MANNESMANN TALLY MT-80 SHINWACP-60 
EPSON RX-80 STAR DMP 501/515 DATAC PANTHER 
EPSON MX-80 TYPE III COSMOS-8O DATAC PANTHER II 

Five impressive print styles for your use: 

CQflPACTfi - bold and heavy, good f o r eaphasis 
Cflifl-flUC - fi fUTURibTIC SCRIPT 
LECTURA LIGHT - c lean and p l e a s i n q t o read 
m m - a serious bu siness-Iike script 

POxat£ &RJP3 - a j d U U i i c U u e , - K e v i n ? 
Typicnl Tasprmi output Hmw 'KKr ffvdt different makes ot printer produce different «H>d output 

TASPRINT (Spectrum) 
Drives all the printer interfaces compatible with TASWORD 
TWO and can be used to print TASWORD TWO text files as 
well as output from your own Basic programs. 
TASPRINT 48K Spectrum cassette £9-90 

microdrive cartridge £ 11 -40 

TASPRINT EINSTEIN 
Pnnt TASWORD EINSTEIN text files in one or more of the 
TASPRINT fonts. 
TASPRINT EINSTEIN disc £14-95 

TASPRINT QL 
TASPRINT QL includes a screen editor used to modify files 
created by other commercial software, such as QUILL, or by 
the user from BASIC. These modified files include TASPRINT 
control characters and may be printed, using TASPRINT. in 
one or more of the unique TASPRINT fonts. 
TASPRINT QL Sinclair QL microdrive cartridge £ 19-95 

TASPRINT 464 
Can be used to print AMSWORD/TASWORD 464 text files 
in addition to output from your own Basic programs. 
Drives the A m s t r a d DMP-1 in addition to the printers 
listed above. 
TASPRINT 464 Amstrad CPC 464 & 664 cassette £9-90 

disc £12-90 

TASWORD UPGRADES 
Tasword 464 and Amsword owners: send your original 
cassette or disc (not the packaging) as proof of purchase. 
Your original will be returned together with Tasword 
464-D on disc. £13-90 

"Available from larger branches of Boots OL is a trademark of Sinclair Research Limited 



. . . think Tasman 
THE TASCOPY SCREEN COPIERS 

The TASCOPY screen copters print high resolution screen 
copies with different dot densities and patterns for the 
various screen colours. This gives the screen copies a 
shaded effect which presents on a monochrome scale the 
colours on the screen. With TASCOPY you can keep a 
permanent and impressive record of your screen pictures 
and diagrams. TASCOPY supports all the printers 
mentioned under TASPRINT. 

TASCOPY (Spectrum & Inter face 1 j 
The Spectrum TASCOPY is for use with the RS232 output 
on ZX Interface 1 It produces monochrome copies (in a 
choice of two sizes) as well as copies with the shaded 
"grey scale" effect described above, 

cassette £9*90 
microdrive cartridge £11 >40 

TASCOPY ZX Spectrum 

TASCOPY QL 
TASCOPY QL adds new commands to the QL Superbasic. 
Execute these commands to print a shaded copy of the 
screen contents. Print the entire screen or just a specified 
window. TASCOPY QL also produces large "poster size" 
screen copies on more than one sheet of paper which can 
then be cut and joined to make the poster, and high speed 
small copies. 
TASCOPY QL Sinclair QL microdrive cartridge £ 12-90 

TASCOPY 464 
Adds two new commands to the 464 Basic to give both a 
standard shaded screen copy as well as a "poster size" 
copy which is printed onto two or four sheets which can 
be cut and joined to make the poster. 
TASCOPY 464 Amstrad CPC 464 & 664 cassette £9*90 

disc £12-90 

Available from good software stockists and direct from: 

TASMAN 
SOFTWARE 

Springfield House, Hyde Terrace, 
Leeds LS2 9LN • tel (0532) 438301 

P L U S . . . 

TASWIDE The Screen Stretcher 
With this machine code'utility you can write your own 
Basic programs that will, wi th normal PRINT statements, 
print onto the screen in the compact lettering used by 
TASWORD TWO With TASWIDE you can double the 
information shown on the screen I 

TASWIDE ZX 16K + 48K Spectrum £5-50 

TASMERGE The Ma i l Merger 
Transfer data from MASTERFILE to TASWORD TWO! Letters 
and forms typed on TASWORD TWO can be printed with 
addresses and data taken from MASTERFILE. The mail 
merge facility allows, for example, multiple copies of a 
letter to be printed, each containing a different name and 
address taken from your MASTERFILE data. To use 
TASMERGE you must have one or more microdrives as 
well as TASWORD TWO and MASTERFILE by Campbell 
Systems (version 9 or later). 
TASMERGE ZX 48K Spectrum £10-90 

T A S M A N PRINTER INTERFACE 
Plug into your Spectrum and drive any printer fitted with 
the Centronics standard parallel interface. Supplied 
complete with ribbon cable and driving software. The user 
changeable interface software makes it easy to send 
control codes to your printer using the method so 
successfully pioneered with TASWORD TWO The cassette 
contains fast machine code high resolution full width 
SCREEN COPY SOFTWARE for Epson. Mannesmann Tally, 
Shinwa, Star, and Tandy Colour Graphic (in colour!) 
printers. TASCOPY. shaded screen copy software for this 
interface (value £9 90 — see description on left) is included 
in this package. 

CENTRONICS INTERFACE ZX Spectrum £39-90 

COMPUTER PRINTER CABLES 
RS232 for ZX INTERFACE I 
MSX CENTRONICS 
AMSTRAD CPC 464 CENTRONICS 

£14-50 
£8-00 
£9-90 

If you do not warn to cut thu magazine, simply write out your order and post to 
TASMAN SOFTWARE DEPT YC Springfield House Hyde Terrace Leeds LS291N 

1 enc lose a cheque/PO made payable to TASMAN SOFTWARE Ltd OR charge my 

ACCESS/VISA numbet 

NAME ITEM PRICE 
E 

ADDRESS I 

I —. £ 
OutvOe Eirupr *W £ 1 Jirrrml pr» <W 
TOTAL 

Send me the free Tasman brochure describing your products Q Tick here 
I would like to know more about your programs for Iplease t<k) 

CX I I TatunqCnucml ] ZX Spectrum Q MSx[ ] /Vrntrad CPC 4M * 

Telephone Access/Visa orders Leeds 10532} 438301 All prices include VAT a repackaging 



CZECH MATE ON 
SINCLAIR'S BOARD 
" I A M A B S O L U T E L Y D E L I G H T E D . Robert Maxwell is a 

really great bloke". That's Sir Clive's gushing reaction 

to the financial saviour of Sinclair Research. But just 

how the computing public will react to a Sinclair 

Research without Sinclair himself in charge and still 

pushing the buttons is another matter. After all, with 

Sir Clive only acting as a research and development 

consultant, how can the company ever be the same 

again? 

The enthusiasm of Sinclair's creditors may also be 

qualified. They'll be pleased to see some money 

coming their way, but disappointed at the lack of new 

orders. As a result Timex has already laid off 400 

workers from its Dundee production line where so 

many Spectrums have been built. 

Sinclair Research must create new products if it is to 

have a long-term future. The fact that the company 

doesn't seem to be producing more of its existing 

computers is understandable. At the current rate of 

sales, the £34 million of warehouse stock that Maxwell 

has inherited should see the company into the autumn 

— and, pessimistically, even beyond that. 

I f the new Sinclair does try ploughing on into 1986 

with old machines the company will cease to exist: 

Sinclair without innovation isn't Sinclair. 

Worse, the whole industry without a steady flow of 

increasingly sophisticated computers will also flounder. 

This year for the first time it is the software houses 

and not the computer manufacturers who have been 

making all the running. They've been the ones to come 

up with the new ideas that keep the industry going. 

But that can continue for only so long. Once they 

run up against the limits of machines which in most 

cases are several years old, there will be nothing to 

sustain the public's interest. 

Clive Sinclair's outburst of delight at the Maxwell 

take-over shows his relief that the company he made 

great will continue to exist. Maxwell in turn must 

recognise the importance of Sinclair's continued 

participation in the firm's and the market's future. 

Provided he capitalises on Sinclair's talents there may 

still be a British home-computing manufacturing 

industry for Acorn to return to when and if it staggers 

to its feet after its second knock-out in four months. 
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Was he leg before? 

ROBOTS 
H0WZA17! 
DICKY BIRD is not going to be 

replaced by a Dalek yet but micros 

could soon be helping umpires 

with tricky leg before wickct deci-

sions. The Test and County 

Crickct Board is sponsoring 

research into using cameras linked 

to a computer to plot the probable 

course of the ball after it has hit 

someone's pads which would 

indicate to the umpire whether it 

was plumb or not. 

The idea comes from Jodreil 

Bank Radio Astronomer and 

crickct fanatic Sir Bernard IJOVCII 

whose last idea for an electronic aid 

to show whether catches behind 

the wicket came off bat or pad is 

still at the prototype stage. This 

was a microphone in the bat itself 

— well Australian TV. puts a mike 

in the stumps — with headphones 

for the umpire. So far Sir Bernard's 

most successful electronic cricket-

ing innovation is an improved light 

meter used at Old Trafford. 

500,000,000K 
LASER MEMORY could be in our 

homes before Christmas. By then 

Atari's Rob Harding cxpects to be 

selling a Compact Disc Rom 

Player for the ST with a capacity 

of half a Gigabyte per disc — that's 

500 Megabytes, enough to swallow 

every telephone directory in Britain 

— and for a price of less than £500. 

The only catch is that the CD 

Rom is read only — the technology 

to write to laser discs is still pro-

hibitively expensive. 

At the Chicago Consumer Elect-

ronics Show Atari demonstrated 

the CDRP player with a disc con-. 

taining an entire 15 volume ency-

clopaedia. The text only took up 

a third of a disc with pictures and 

a comprehensive index filling the 

rest. Arcade-style laser games will 

ST will have giga disk. 

be possible and at the flick of a 

switch the machine doubles up as 

an ordinary compact disc music 

player. 
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SINCLAIR COUP 
Bob's your uncle, Clive 

Ever popular Bob Maxwell — (live shows off the big water)-

SlR CUVE is back at the drawing 

board now that Daily Mirror owner 

Robert Maxwell is paying £12 

million to take over Sinclair 

Research. Desperate financial 

trouble had led the Bank of 

England to try to organise a rescue, 

but Sinclair is still not safe. 

Timex has laid off 400 Spectrum 

Plus assembly workers because 

there are no more orders and the 

future of the pocket television looks 

shaky, because Polaroid has 

stopped making the long life 

lithium batteries for it. When the 

stockpile runs out Sinclair will 

switch to short life Zinc Carbon 

batteries. 

Maxwell is looking for a new 

chief executive now that Sir Clive, 

who admits he is "awful at 

managing established businesses", 

has left the board to concentrate on 

research. Paradoxically his Metalab 

announced a breakthrough in wafer 

scale integration just days before 

the Maxwell deal. 

The problem with conventional 

chip production is that on each 

wafer of silicon some -chips are 

faulty so you cannot produce a 

complete computer on one slice. 

Metalab uses Ivor Call's idea of 

configuration logic — a built-in 

circuit which checks and bypasses 

any faulty areas on the wafer. 

AMSTRAD PIRACY 
DOUBLE-DECKER 
SELLING A high-speed twin-

cassette stereo deck which could be 

used to copy pre-recorded music or 

program cassettes was an induce-

ment to infringe copyright accord-

ing to Mr Justice Whitford in the 

High Court. The case is doubly 

embarrassing to Amstrad which 

makes the decks because it also 

supplies commercial software 

through its Amsoft operation. 

Despite legal costs of £100,000 

Amstrad intends to appeal against 

the ruling which was in favour of 

the British Phonographic Industry 

who arc now seeking damages from 

Amstrad. According to BPI's legal 

adviser Patrick Isherwood high-

speed twin cassette decks will only 

Sugar "condemns piracy". 

be allowed to be sold if "accom-

panied by adequate warning notices 

about the copyright infringement 

— notices so explicit that they are 

likely to make the machines un-

attractive to the retailer". 

I f the ruling stands it could be 

used by organisations like the 

Guild of Software Houses and the 

Federation Against Software Theft 

to take action against companies 

like Evesham Micros which makes 

the Interface III program copier 

(Don't Touch, page 14, Your 

Computer July 1985). Roger 

Tuckett of FAST has called Justice 

Whitford's ruling "a welcome 

development". 

Meanwhile the new copyright 

law has encouraged MicroPro — 

who wrote Wordstar — to look for 

a test case immediately. 

Wally's 
paradise 
is a 64K 
Spectrum 
MJKRO-GEN*S latest box of tricks 

will turn software pirates into a 

bunch of wallics — and also give 

Mikro-Gen's own programmers 

almost 50 percent more memory to 

work with. 

The Mikro-Plus Interface for the 

Spectrum is like Imagine's much 

talked about idea for Mega games. 

It's a hardware way of selling 

software. You pay £14.95 for a 

game on Mikro-Plus which 

overlays the Spectrum's Rom and 

includes a joystick port. The game 

itself won't be copiable because 

pan of it is burnt into the Mikro-

Plus's 16K's worth of Eproms. 

The rest of it comes supplied on 

cassette, 

Shadow of the Unicorn, a role-

playing adventure with 10 

characters, will be the first program 

supplied on the cigarette-packet 

sized Mikro-Plus and will be out 

in mid-September. Mikro-Gen's 

new Wally game for the Christmas 

period, Three Weeks in Paradise, 

is not only a change in style but 

will also be appearing on Mikro-

Plus Interface. 

Booked — 
FBI pulls 
the Cracker 
" I WAS a teenage hacker" confesses 

Bill Iandreth, alias The Cracker, 

in Out of the Inner Circle, a newly 

released Penguin book he wrote 

while on probation after the FBI 

finally caught him after a lifetime 

of computer crime at the grand old 

age of 19 while tapping into Tele-

mail which serves NASA, Coca 

Cola and General Motors. 

Big Blue 
screen blur 
SORE EYES? Nagging headaches? 

You could be another victim of 

VDU health hazards. The good 

news according to a comprehensive 

report on the subject put together 

by IBM is that extra metal shield-

ing could cut out the problem. 

These shields are already a require-

ment in the States but not as yet 

in the U.K. 
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SKC 
M I N I F L O P P Y D I S K 

r f B f K T I S W S S T f ? -

FLOPPY DISK MEET ANSI, DIN, 
ECMA, IBM, JIS AND SHUGART 
SPECIFICATIONS. 

EVERY DISK IS CERTIFIED 
AND GUARANTEED TO BE 
100% ERROR FREE 

ADD V.A.T. TO 
ALL PRICES 

PLEASE ADD £1 
POST/ PACKING 

LOW PRICE - HIGH QUALITY 
"AVAILABLE JULY ZVz" DISCS POA" 

40 TRACK BOXES OF 10 

SIS SID 10.50 
S/S D/D 11.00 
DIS DID 13.00 
80 TRACK 
S/S DID 15.00 
D/S DID 16.90 
40 TRACK ^ L O O K — S P E C I A L BULK P R I C E S * 
S/S S/D 88p ' 
S/S DID 94 p 
D/S DID 1.05 1 PER 
80 TRACK [ DISC 
S/S DID 1.21 
D/S DID 1.38 

ALSO COMPUTER CASSETTES 
BOXES OF 100 ADD VAT TO 

C10 £23 ALL PRICES 
C 1 5 £ 2 4 PLEASE ADD £3.50 

C 2 0 £ 2 5 POST/PACKING 
* CIS BULK TAPE PRICES AVAILABLE * 

P.V. TUBES 
Dept D 
104 ABBEY STREET, ACCRINGTON, LANCS BBS 1EE. 
Tel: (0254) 36521. (0254) 32611 
Telex: 635562 Griffin G for PV 

ADD V.A.T. TO 
ALL PRICES 

CARRIAGE FREE 
FOR BULK' ORDERS 

CAHRIAGE ON 
EXPORTS AT COST 

Phone in Access/Visa card no. for same day dispatch 
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DIARY 
RICHARD AUSTIN of Evesham 

Micros wants to thank GOSH 

and FAST "for their outburst 

against our product, Interface 

III, in July's Your Computer. He 

claims he is crying into his 

champagne as he celebrates the 

success of his product. 

IT'S BEEN a bad few weeks for 

computers and robots. First 

there was the slight hitch with 

President Reagan's Star Wars 

extravaganza when the space 

shuttle insisted on looking for a 

10,000 mile high mountain to 

make the laser test a little 

easier. Then an Edinburgh 

restaurant refused to pay for a 

Donic robot which it had 

bought second hand after it 

allegedly went beserk knocking 

over tables before its head fell 

off into a customer's lap. Now a 

Naughty Words Editor to stop 

people like the man who wrote 

the Amsdisk program — he 

sends his sincere apologies by 

the way — from filling up 

bulletin boards with obscenities 

has gone out of control. All 

messages including the word 

title are being censored. 

ALAN SUGAR produced a bird 

watcher who makes recordings 

of wild life noises and copies 

them for friends, as an example 

of the typical tape-to-tape 

cassette user in the Amstrad 

double-decker piracy trial. The 

judge was not impressed. 

SAD STORY from Brian Raine 

who went to Bournemouth 

Computer Club clutching his 

copy of Your Computer and 

complained that "piracy was the 

main activity". He was laughed 

at and the leader of one user 

group admitted that he asks his 

8 year old daughter to make 

copies for him to avoid 

prosecution. Brian wants GOSH 

to guarantee that they will 

replace faulty tapes — in case 

software houses go bankrupt. 

SOME TRANSPARENCIES from 

Datasoft disappeared before we 

saw them — Ah said Datasoft 

"that's because we put in a fake 

doubloon — somebody must 

have thought it was real". We 

are looking for a tall, one-legged 

man with a parrot on his 

shoulder . . . 

8JU 

DOWN AGAIN 
Acorn's second problem 
ACORN'S CRISIS has deepened 

with the suspension for the sccond 

time of its shares, which had sunk 

to 11 p on the Stock Exchange. At 

the same time Junior Industry 

Minister John Butcher wants an 

end to Acorn's exclusive and lucra-

tive BBC contract to let companies 

like ACT in. 

According to Close Brothers — 

Acorn's financial advisers — "the 

market for home and small per-

sonal computers has become even 

more difficult and a further and 

very substantia) decline has 

occurred in sales from the levels 

predicted earlier this year. This has 

led to a significant deterioration in 

the financial position of Acorn". 

Two weeks earlier ACT, which is 

muscling into BBC country with 

its 16-bit FIE micro, announced it 

had made record £92 million sales 

and £10 million profit. 

With home computer sales runn-

ing at one third of last year's in 

some areas Acorn finds itself sitting 

on a stockpile of at least 70,000 

Electrons while the BBC Plus is 

still not selling despite a panic £30 

price cut. Olivetti, which bought 

49.3 per cent of Acorn the last time 

it needed rescuing, could increase 

its stake to a majority and sell off 

Will Acom be submerged by ACT? 

Acorn subsidiaries like" Acornsoft. 

% One industry analyst points out 

that with sales of nearly £2 billion 

a year "Acom is less than petty 

cash to them" but if high-flying ex 

IBM troubleshooter Alex Uboldi, 

who has been put in as emergency 

Managing Director, cannot quickly 

find a new strategy for Acorn's 

survival then Olivetti may pull out. 

Acting Chairman Alex Reid may 

have had his spaghetti. 

FREE MODEM 
WITH DRIVE 
COMMODORE IS about to dump 

£20 million worth of kit on the 

market at half price but most of it 

seems to be business machines. 

Meanwhile general manager Nick 

"smile at the rain" Bcssey claims 

he can maintain the price of the 64 

and "break the seasonal strangle-

hold which has dogged the home 

computer industry". 

Good offers on peripherals 

include 1541 disc drive, with disc 

software, plus modem and one 

year's Compunet subscription for 

£229. 

Despite the launch of the 

CBM-128 in September Bessey 

says the 64 will continue through 

1986. Certainly software and peri-

pheral makers are sticking with the 

Graphics Mouse expands 64. 

Commodore 64. 

Commodore's own Sound 

Studio and Sampler programs for 

the 64 come out at the same time 

as Activision's Music Studid, and 

Datex is showing the M/S 1 

Graphics Mouse which purports to 

give the 64 Macintosh style 

graphics — at lower resolution but 

in colour. 

If your name 
is MUD 
it's for you 
BRITISH TELECOM turns 

dungeons and dragons into big 

business next month with the 

launch of its Multi-User Dungeon 

which will allow anyone with a 

modem and £20 to join "the largest 

interactive computer game in the 

world". M U D can accept over 100 

simultaneous players and a 

permanent Arch Wizard will watch 

out for foul play. 

M U D will operate from 6.00 pm 

to 8.00 am and all day at weekends. 

Originally written by Roy 

Trubshaw and Richard Bartle, 

M U D can still be played in the 

early hours on the Essex 

University Dec computer, but the 

BT version claims to be bigger and 

I better. 

15 YOUR COMPUTER, AUGUST 1985 Q 



FTWARE 
" 1 

A superb selection of the top cassette based tttles tor alt 
messing toll money back guarantee it not htghiy ctehghte 

• W 
n*m Hie VAT 

Pro«wc » Ho H M t C 

B B C I 

C*KJKl* I CASStnESO 9 n 499 
Imjgtofi 1 t c m 149 
N-VJ^IW ) « O R O 4S0 159 
MkroPoa** 1 DANGER UXB 7 K 4 n 
Mc 'o P o w i m u m J ti 4 f t 
OIC 7 DOOGY DEALER t s o 119 

9 S E E B M T 14 9S 799 
<KKk+tv* > MUSIC PROCESSOR M 799 
S •0 COSMIC KO 179 

<1 CHECKOUT 79S 6 19 
1 } DEMOLATOR 119 

V - K T I 11 P I NCI SBS l i t 
A t r 119 COPTERCAff n s 199 
A K l « t 4 t n i r n * n n f > ««0 399 
V t n w f l M l f A i FMAntH 599 
Vorrtvc* M ) HOC AND SEE* 9 » 4 H 
Acomsoft 14J I f f SCOUNT I H 599 
Aegrn%c^ 144 NIJMBERCMASER 499 
Aoormoit M l NUMULB&ULPEn 9 » 599 
Acomio* 14* MJMBE R PUJ7LER 599 
AcomM^ 147 lABtF n o v m r u H i 499 
AixvnboM M« WORDS WOROS WORDS 99S 499 
Altgau M * LHARIBUSIER 5 19 
Ait^aia > » DOUBLE AOVF NTURE ' 1 4 4 1* 
Aikq^ia I I I SON O f Bl AGGER 7 OS 4.19 
An^ku < U STAftSMP DISCOVE n » 79S 4 19 
Aloata I H lA f l /AM « 19 
A l q U i r u UNCLE CLAUDE r<r> 4 1* 
Bug fly* 14* TWIN KNGOOM VALLEY 4 19 
Lew** 147 COLOSSAI AOVEhTUHt «« 4 19 

l i s SNUW&ALl » w 419 
i n c m RTtlON kkSSJUN i <*. • M 

U c r o P o M ' 1 U CAI ACTC COWUAHOtn 79S 4 « * 
M«cro PCMMM I U GHOULS f 94 I H 
Mk 'oFVm" I H M tcnOALAC ' iC rrtADER 469 
Mk/oPiMk*r i n K l l i r H G O H l U A 7 94 4 09 
VKTO Pow I H STOCKCAB i l l 
flomi I I I A l U h l l K f AX UK tot 119 
Rc^.A I H B m O s o r p n t T 6 99 3 19 
Super or I H MUKCIBACK 199 
S ^ a i n o v f n o f t i v f 399 
Superto* 171 STAR STRIKEN 199 
S^M^icy I T I WALLABY 794 399 
V^JOO* 1T1 [ W W Otvx . D fNMS 7 94 199 
VfVOrt* 1 )1 SNOOnfR (1 V> 4 19 
W n o i »Ts 01 U( TMUHOfR S K 119 
Sucvro i n A i r » * T 794 179 
S ^ j r c i n JACK* r t l f Bf A M S l A l f 7 95 1.79 
S u w o - 1*0 SPACE P*.0T 794 179 

B B C * E L E C T R O N 1 
Lo4Non#n 14 I K S U X f N i A M P < 9 4 319 

M l jO t«MTREB 6 9 4 I M 
Mens UM* MT UAOIC swoon I K I n 

C O M M O D O R E I 

An* og BONGO 7»4 499 
CYBO'ROU r« 4 99 

Ar+oq P f t C H 6»4 199 
V W Q SfACE PILOT ' 9 1 119 
CRl DC Rev DAY 794 4 19 
C * » OUEOARUH 794 119 
CPk 11 W M W r B l H D 794 119 
DKTrooo n S ^ E D O U t l 4 94 199 
G i m t t M K f H w n SKULL 1 94 179 
FRNAON* M ARCADIA 4 5 0 1 » 

» BCBUl 440 149 
» COSMIC CRUISER 440 1 49 
r T R C * L * v l r A l L * 700 179 

Me«K>urn*Moui# 30 CLASSIC AOVT NT UftE 3 H 
Mcro Pwum i i SWOOP «9» 1 19 
PtXJW-i j j ATTACK ON WWSCALE 699 149 
PtKWHi M OUfSTfORGAROCNOf EDEN ( 99 119 
R w r t i H THE SOdCtnCnSAPPMNTICE »99 149 
OuKMrfr* » AQUAPLANE 794 419 
OuCkt fv l 17 BOOGA4SOOTM| FLEA 794 419 
( X ^ i ^ v t H FRED 794 419 
OucM*>*a » TRAf FC 794 419 

40 0YROPOO 6 9 0 119 
Tm*M4 41 i m « i <90 119 
T«rfn«WV 41 MUNTfR 794 1 79 

43 SUPER SKRAMBLE 794 179 
TTRTMFL* 44 TOUFIhAUtNl 794 1 79 
Th0» 44 3C5A. ICON EISH 494 199 
VW^r 44 AMBUS" 794 I H 
Vr^rv 47 FA4C0NPATROI • 94 4 59 
U « 117 CHUCKIECGG 790 « 19 
A i * 11* GUMSH3E 790 4 19 
Afafpt* 11* CHARTBUSTER 9 94 419 
Ali£JU i » GUAflOlAN 794 4 19 
AJtqaU H I SON OF BLAGGER 7»4 419 
Art»og in GALAXY 794 4 19 
Arwog 114 KONG 7 94 4 19 
Art< u s HUMPTV ME E1S F U U Y W 6 9 6 119 
BjQ B»'< i » STAR TRADE" 795 4 19 
Bug B r * m r W N KNGOOU VALLEY 9 4 0 419 
lr lur I ' j l i . ' i » MEROESOFKARN 700 179 
L«v*>9 m LORDS Of TIME 990 479 

110 jOMNNTRtB 694 119 
M r n t P o M * i n CYStRTON MISStON 694 119 
lAc»o Power m FELlXINTMf EACTOft* 6 9 4 1 1 9 
l * c *oPo*w 113 o o a s 694 419 
UcroWhMr IJ4 OLYMPICS 4 * 4 199 

I M CAVFLON 690 119 
Oc* io u r Ch inese JUGGLER 690 119 
OCMT H i MUNCE6ACK 6 90 119 

141 DICKY S DIAMONDS 699 119 
143 THE GREAT NODOlC WAR 699 419 

T e m n i l 141 LAZYJONCS 794 199 
T s w w i l 144 PLUMB CEUTY 794 199 

r mSS5 

UP TO 
50% O F F 
MANUFACTURERS 
REC. RETAIL PRICES 

TRADE AND EXPORT 
ENQUIRIES WELCOME 

R4P U K 
•gat Me VAT 

PreOvC** KB TM* t t 

T f i m u l 144 S1ARCOMMAMX) 7 96 199 
T1»f 14* JACK4 THE BEANSTALK 7V, 1 99 
VWANI 111 19*M 694 119 
VACYU 14* DARC DCVH. DENNIS 796 199 
VRWM 149 SNOOKER 994 119 
* > * » • 140 BLUE THUNDER 6 9 4 119 
Arvog 193 CATACOMBS 7 94 179 
AmvoQ 793 PCFUW 794 179 
M T 394 ENGINEER HUMP IV 694 114 
ATM 195 H JUPt Y IN THE GARDEN 694 1 14 
Mfugvw 196 PEDRO 440 199 

197 AGUANAUT VT> RAIDE H 6 99 149 
mum MFFCT I U BIG BEN 700 3 49 
Vttafceplor 199 GU7A ER 700 3 59 
SiHMW 790 MR >VJ/ 7 94 179 
Anwog m £AGA MISSION ' 94 4*5 
Amrog w 70WAC 1 H 495 
NLFLNFL H I ANKH 695 I D 

» A;IEC 19V 4 « 
B e r x d MT UN NOEOR 4 IACTOAV 9 94 4 H 
'• UHFLN n • AM >. IK IM 4ANDA U S 199 
HMWPW H I TKIAWIF) T M 399 
K«4R n o 41UUATH5 494 119 

111 SPELLCOPTIK 494 > 14 
O u t " 311 STUNT i w r 6 SO 3 7t 
P4S 311 PA t M TFU1 7 tr, i n 
PSS ) • ' «>FEO BL"L 794 494 
P4S 111 CRYSTALS 04 tOHO 79V 4*4 

l i t !VK t x AH t t t 3 N 
Ou.Pl 1.1*4 117 • IT. AAKHIOH 796 • 94 
OwOkWwB 111 UINTIO* i *09mi 994 419 
Qwrksha »• 9 T H Q 9 I 7 9 4 111 
r « l M • n FOSIEN PASUN 690 399 

Bug Ofl* IM SCAAMBLE 694 M l 
IM ARCADIA 440 199 
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UPDATE 
FIRST YOU RELEASE a good 

version of your game on say the 

CBM-64 to get raw reviews 

then you produce third rate 

conversions for other machines 

relying on lazy journalists not 

to even open the packaging 

before repeating what they 

wrote about the original. A 

monstrous libel on all 

concerned so here's an update 

on when you can expect to see 

other pcopet's hits on your 

micro. Firebird has its Gyron 

team writing Z-80 Elite up in 

Edinburgh. Expect Spectrum 

Elite in September and 

Amstrad in October. Rumours 

abound that Firebird was so 

impressed with the shaver — 

sorry, Acornsoft that it wants to 

buy the company for a million 

pounds — but will they have 

enough credits left to buy a 

military laser? Meanwhile Elite 

— as in the software house not 

the game — hopes to produce 

Spec 'n Am versions of 

Commodore's International 

Socccr/Basketball soon. 

Beyond is stressing that its Spec 

version of Spy vs Spy "features 

identical graphics to the 

Commodore". End of August 

sees Mirror soft's Boulderdash 

on Am. A&F's Chuckie Egg 

II, originally Spec, is moving 

through CBM-64 and Am onto 

other micros. Another sequel, 

Task Set's Super Pipeline II is 

going Spec. CRI. who proudly 

call themselves the Dream 

Makers have made it to the 

Amstrad with Rocky Horror. 

Russ ABBOTT has been seized 

by the BBC and the only way 

that Basildon Bond and the rest 

of the Madhouse team can 

rescue him is by getting jokes 

right to unlock the doors in 

Probe Software's new View to a 

Kill lampoon . . . Rupert and 

the Toymakers' Party paves the 

way for Quicksilva to follow up 

with The Flintstones and Max 

Headroom . . . 666 Go to Hell 

now has a rival in Witchswift 

from English Software while 

Five Ways Software wants to 

unleash a plague of Rats 

Monster Trivia tests you on 

2,000 Trivial Pursuits type 

questions . . . Nick Faldo Golf 

from Mind Games is icon 

driven . . , Dinamic in Spain 

wanted to call its Frank Bruno 

Boxing rival Rocky but has had 

to settle for Rocco . . . System 

3's Karate will join combat with 

Fist and U.S. Gold's Karateka. 

ON BIKE 
Activision's Tour de force 
GREG FISCHBACH brought his 

family over from California to 

Britain for the Summer. They're 

still looking for it. 

Greg, International President of 

Activision, is also looking for a new 

UK . chief now that Geoff Heath 

has left for Melbourne House. 

Greg's links in the entertainment 

industry — he has managed the 

Steve Miller Band amongst others 

— helped him snaffle the rights to 

Ghost busters which contributed to 

Activision's $27 million game sales 

last year. 

Now he gets an early glance at 

movie scripts but he doesn't believe 

"that every motion pictures is 

capable of being turned into home 

comuter software. What a game 

needs is hooks." 

His next releac is Tour de France 

by Byron Turner, a cycling game 

endoresed by the 'lour, Peugeot 

and king of the mountains Robert 

Miller. Flying Scot Bob might not 

be so happy if he knew Greg 

referred to him as "the English 

bicyclist". 

Activision stays with racing but I moves to the Atari. Moving the 

moves over to four wheels with the other way is the long-awaited 

Great American Cross Country CBM-64 version of Rescue on 

Race which starts on the 64 and | Fractalus — out August. 

SON OF BLUE MAX 
MEETS GOONIES 

Frankle's manager takes control. 

So BIG has the U.S. Gold/Ocean/ 

Centresoft combine become that it 

seriously discussed taking over 

Sinclair when Sir Clive hit trouble. 

With over a quarter of the games 

sold in this country coming from 

the group already plans are in hand 

for a massive Autumn offensive to 

take more of the market. U.S. Gold-

will be launching sequels to proven 

hits — Beachhead II, Blue Max 

2001 and Solo Flight II in August 

and Pole Position II in October — 

all on the 64 to start with. 

Goonies — based on the Spiel* 

berg film just released in America 

and tipped as the next Ghost-

busters — is also due in October, 

with Zorro due the month before. 

Raid Over Moscow on Amstrad 

paves the way for CPC versions of 

Dambusters and Bruce l*e later. 

Ocean is happy with the live audio 

track of Relax on its Frankie Goes 

to Hollywood program for the 64 

and Spectrum and now plans Atari 

and Amstrad versions. 

Ocean has also signed up Japan-

ese computer game wizards 

Konami — who produced the 

original Scramble back in '81 — to 

sell Konami titles under the 

Imagine name. 

The first of these is Hyper 

Sports — a suitable name for the 

original Imagine operation before 

it was resuscitated by the U.S. 

GoldyOcean/Centrcsoft combine. 

Next Konami/Imagine launch will 

be Yic Ar-Kung Fu which will find 

itself competing with U.S. Gold's 

Karatcka in the martial arts battle. 
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THE TYPING MASTER 
(The Keyboard Skills program that puts you in a 

class of your own) 

• 'The Typing Master* program exists to teach you to type. The 
easily met target is 30 words per minute with 95% accuracy after 30 
half-hour sessions. The following facilities help you to accomplish this 
standard. 

• 'Sight & Type' introduces you to the keyboard with the correct 
finger for each key and takes you to a speed of around I 2 words per 
minute. 

• 'Touch-Typing' takes your speed to around 24 words per minute 
at the same time ensuring that you learn the peripheral keys to the 
same standard as those more commonly used. 

• 'Practice Exercises' gives Non-Timed accuracy oriented exercises 
and Timed speed/accuracy exercises. Your results are given in words 
per minute and percent accuracy. The target standard of 30 words per 
minute (and far beyond) is achieved with this module. 

• 'Session Monitor' overlays the whole program to hold your hand 
all the way through the course from first use of the program to that 
final, very useful result. 

• To back up this Basic version you get documentation on how to 
approach the course and a record card to fill-in as you progress through 
the sessions. 

• 'The Typing Master' is not a toy. It is a professionally-written 
program which has as its sole purpose the teaching of typing .'key board 
skills in a way that is friendly and fun. It was written by a typing 
instructor and it has been marketed world-wide on CP/M. MSDOS. 
PC DOS and other operating system-based machines over the past 
three years. It has also been available on Newbram and BBC Micro 
(Model A or B) for over a year and is now being released for Amstrad 
CPC (mono or colour). Commodore 64 and Sinclair QL! 

• TAPE formats of the Basic version are available from the following 
selected list of distributors (media and prices are shown in brackets). 

NEWBRAIN (Cassette: £15 00 (no VAT)): 
GFG Microsystems. 36 Armitage Way, King's Hedges, Cambridge. 
CB4 2UE Tel (0223) 3ISI20 

BBC MICRO (model A or B) (Cassette, usable with disk 
£15.00 +VAT) 
AMSTRAD CPC (mono or colour) (Cassette: £IS.OO + VAT). 
E.C.H. Hobday, The Chestnuts, Rodmersham. Sitttngbournc. Kent 
ME9 0PL. Tel (0795) 24191. 
C O M M O D O R E M (Cassette £15.00 + VAT). 
SINCLAIR QL (Cartridge: £20 00 + VAT). 

P Ashpitcl, 36 Athlone Avenue. Bury. Lancashire. BL9 SEE. Tet. (061-
797) 5214 

Please send me 
(Basic Version) 

for the 

.copies of THE TYPING MASTER 

.computer at £_ _per copy ( + VAT 
where shown). I enclose cheque/postal order for total amount: 

NAME:. 

ADDRESS. 

PLEASE SEND THE COMPLETED C O U P O N A N D PAYMENT DIRECT T O THE 
DISTRIBUTOR FOR YOU* COMPUTE* AS S H O W N ABOVE 

• DISK (ormau of (he B u t prop Am mj y be o b u n d fr«n the foUowmj t u p p i T h e y aho 
vupplf a Busmen Schooh v«ruon which incorporate* record keeping and many other lactam 
Prit ei ihown below are for the Bawc vtrwor 
A P R I C O T . S I R I U S » V I C T O R (tailored « ™ o m ) (Disk LV) 00 + VAT) 
An(ta Buvteu Computer!. I Mfton Rcud. Cambridge CB4 I U T Tel (0121) 1ISS80 
C P MM, C P M«*. M S D O S . P C O O S . (On* CSO 00 . VAT> 
Microcomputer product! International Limned. Central Houte Cambridge Road. Barkaig, 
Enex. tCI I 8NT T e l < 0 l - S t l ) t S M 
or. 
Software Limned No 2 Alice Owen Technology Centre. 2SI Gotwel Road. London. E C I . 
Tet ( 0 1 4 ) 1 ) 1 1 7 3 

In case of difficulty write to: 

ANTHONY ASHPITEL SOFTWARE SYSTEMS 
56 London Road, Harleston, Norfolk, IP20 9BZ, 

England. 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

Sinclair Spectrum, BBC, CBM-64, Memotech, 

Amstrad, Einstein, etc. 
# C O M P U T E R S 
# JOYSTICKS 

* KEYBOARDS 

* TAPES 

* C O M P O N E N T S * 

Educational/Business Programs available. 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. See 

and try before you buy. 

* In house programming • 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

* R A M P A C K S 

" B O O K S 

* DISCS 

* L I G H T PENS 

D A A T O W T W r D 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poobwuiner is a sophisticated Pools 

prediction aid h oomes complete wiih the largest database 
available 22000 match** over 10 years The database updates 
automatically a* results come in. 

• PREDICTS Not just SCOREDRAWS, but A WAYS. HOMES 
and NO SCORES 

• SUCCESSFUL SE1£C auaiam** <hat Poolswinner perform* 
ogiuttcanily better than chance 

• ADAPTABLE Probabilities are giver on every fixture 
choose a* many selection* ai you need (or your bet The 
precise prediction formula can be sal by (he user - you can 
develop and (est your own unique method. 

• SIMPLE DATA ENTRY AD team names are In the program Simply type m the reference 
numbers trom the screen Or use FDCGEN to produce fixture list automatically (see below) 

• DISC MICRODRIVE COMPATIBLE Tspes supplied with conversion instruction* 

• PRINTER SUPPORT Full hard copy pnnlota of data if you have a printer 

AVAILABLE FOR Spectrum («X). Commodore 84. VIC 30 (+161). AMSTRAD 
BBC B. Alan (48m. ZX61 (16K). Dragon. Apple II. ELECTRON 

PRICE £15.00 (all Inclusive) 

tend m r * detailed 
BHtnKtMi bookfot 

- AT LAST: No more struggling tor hours to gel the CTYfTWftRfi fixture list into the computer FDCCEN ha* been 
i l A V J L l l l U J I U programmed with all English and Scottish 
fixtures for 1963/6 Simply type in the date, and the full fixture list is 
generated in seconds Fully compatible with Poolswinner 
POOLS W I N N E R w i t h FTXGEN £16.50 ( i l l inc lnmiye) 

C0URSEWINNERV3 
NOT JUST A TIPSTER 
PROGRAM, Coursewinner 

_ _ V 3 can be used by experts 
THE PUNTERS COMPUTER PROGRAM and occasional punters alike 
You can develop and lest your own unique winning system by adjusting the 
analysis formula, or use the program ui simple mode Coursewinner V3 u»o* 
statistical analysis of mwor (actors including past form, speed rating*, course 
statistics, pnze money weight, going, trainer and jockey form etc. etc It 
output* most Likely winners, good long odds bet*, forecasts, tncasts etc The 
database includes vital course statistics for all British courses You can update 
the database - never goes out of date 

AVAtLAi lXFOftSpeeerunf t f t ! C c t r a n o d o r e M t t C d i AMST1AD Alan<«CKi AcpteH 

PRICE £15.00 (All inclusive) I s d e r f a e rut AND N a n c e a ] l e n t vei 

: 
Send Cheques/POs for return of post s e m c e to 

phone 24 hr* SOFTWARE phone 24 hr» 

37 COUNCILLOR LANE. CHEADLE, CHESHIRE ® 061-428 7425 
(Swrf far fall Jlsr <rf our lof twar 11 
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POP* 
TOPS 

i u r ^u 
1 Shadow Fire Beyond Spl 

64 
2 Dun Durach Gargoyle Sp 
3 Oont buy this Firebird Sp 
4 Booty Firebird Sp 
5 Soltatd Etheopta Sp 

Appeal 
6 Grand Elite Sp 

National 
7 World Series imagine Sp 

Baseball 
a Herberts Microgen Sp 

Dummy Run 
9 Quackshot Creative Sp 

Sparks 
10 0 am busters US Gold 64 
ii Stanon Melbourne Sp 

House 
12 Arnhem CCS Sp 
13 Wild Bunch Firebird Sp 
14 Star Strife* Realtime Sp 
15 Rocky Honor CRL Sp 

Show 
16 Everyone* a Microgen Sp 

Wally 
17 Broadsl reels Argus Sp 
18. Dragontorc Hewson Sp 
19 Gremlins Adventure Int Sp 
20 0*ath Star 

Interceptor System 3 sp 
Sp = Spectrum 64 = CBM 64 
Source = WH Smiths 

TOP 3 BY 
MACHINE 

t RJ.R M. Tronic Vc 
2 Rockman M Tronic vc 
3 Mickey the Firebird Vc 

Brlckey 
1 Way ot Melbourne 64 

Exploding House 
First 

2 Drop Zone Centresolt 64 
3 A View to Kill Domwk 64 
1 A View to Kill Domain Sp 
2 Dun Darach Gargoyle Sp 
3 Action Biker M. Tronic Sp 
1 Overdrive Superior El 
2 Classic Melbourne El 

Adventure House 
3 Football Addictive El 

Manager 
1 Alien 6 Ultimate Am 
2 Ghostbusters Activision Am 
3 Fighter Pilot Digital Ing. Am 
1 Ghostbusters Activision Ms 
2 Flight Path Anirog Ms 
3 Chuckle Egg A 4 F Ms 
1 Atik Atah Ultimate Be 
2 Revs Acorn 8c 
3 Lode Runner S Protects Be 
1 Quasimodo C Soil At 
2 Ghostbusters Activision At 
3 Fort US Gold At 

Apocalypse 
1 Dorks Gremlin 16 

Dilemma 
2 Dark Tower 11 - . . . . . . Melbourne 16 

3 BMX Racers 

Vic 20 64 = 

House 
M Tronic* 

C8M 64 
16 

Vc 
Sp * Spectrum 8c = BBC At 
>6 * CBM 16 El s Electron 
Am s Amstrad Ms = MSX 
Source = Webster® Software. 

= Atari 

WHY NOT 
BACK—UP? 
t F E L T COMPFJ-LFJ> to write to you after 

reading your News item entitled "Don't 

touch — Software industry at risk" in 

the July '85 issue of Your Computer. 
This article referred in particular to 

Evesham Micro's Interface 3 which 

from what I can gather allows all 

commercially available Spcctrum 

software to be transferred to Microdrive 

but it's implications were applicable to 

every back-up utility released for any 

micro. 

t appreciate the concern felt within 

the software industry for the sort of 

organised software piracy rampant today 

but the opinions exprescd in the article 

seemed to me to be just a touch one 

sided. Especially the comment by Mr. 

Langdelt of the Guild of Software 

Houses who believes that there is no 

such thing as an "innocent" cop)'. Is 

he categorically stating that when I 

transfer my tape based programs to disc 

for more convenient use I am guilty of 

a crime? That's what it sounds like to 

me! I find his comments not only ill* 

informed, but also deeply offensive. 

Cassette tape is an inefficient medium 

for storing computer data, it is slow and 

unreliable, and despite Mr. LangdelPs 

protestations to the contrary, subject to 

deterioration with time. Unless you are 

prepared to fast-forward and rewind 

your tapes ever)- few weeks as a matter 

of routine, print-through (caused by 

long-term proximity of data on the 

closely wound tape) ma)' produce data 

corruption, thus rendering the tape 

useless. 

I am not suggesting that this will 

happen inevitably, but it is a very real 

risk, particularly with so-called "fast 

loaders" where the frequency of bits is 

so much higher, and the computer is 

pushed just that little bit further to read 

the tape. It is perhaps lamentable that 

even in 1985, the vast majority of L'K 

home computer users still rely on tape 

for software and data storage, and now 

that alternative storage media is 

beginning to gain wider usage in this 

country it seems that there are people 

wishing to prevent us from making full 

use of them, for until disc (and 

Microdrive) based commercial software 

becomes the norm it will still be 

necessary for the serious home user to 

hack his/her tapes up on to disc. 

You may well condemn the producers 

of back-up utilities but if I might just 

present an analogy: If I were to buy 

Paraquat from a gardening supplier's 

shop and subsequently used it to 

murder my mother-in-law, would the 

shopkeeper be guilty of my cime? 

Certainly not! Back-up utilities in this 

era of elaborately protected software arc 

an essential commodity. It is not the 

manufacturer of these utilities at fault, 

rather it is a small minority of ill-

principled individuals who put them to 

pervwted use, giving the rest of us a had 

name. 

May 1 ask how the Computer 

Copyright Bill, once law, is going to be 

policed? Will my name go onto a police 

computer (possibly backed up onto the 

odd disc or two . . . tut tut!) as a known 

computer addict and will I then have 

to live in perpetual fear of midnight 

raids by the crack Hack Squad? 

I'm afraid that no amount of 

irrational pontificating is going to 

prevent me from making as many back 

ups of software as I wish. It's for my 

own use, I don't compute for profit, I 

do it for my own pleasure. I am not a 

criminal. Possibly Mr. langdell would 

like to sec the manufacturers of fast 

mass storage devices go out of business 

instead. 

Rob Baxter, 
Marn'Mester, 

im coA/v/H~ce2> THAT- TH/S /S /? /vsts**-

X, 

NEW ROUTINES 
SPECTRUM OWNERS ma)' like to use 

some of my routines. 

POKE 23659.0 
Makes the Spectrum crash if anything 

is printed in bottom part of the screen, 

e.g. error messages or breaks. (To 

disenable this routine use POKE 

23659,2) 

PRINT USR 0 
Completely clears the memory. (New 

only clears the Basic) 

9000 FOR 1 = 1 to LEN aSPRINT 
A$(f);:BEEP ,05.0:NEXT f:RETURN 

Prints text newsflash style. It is meant 

to be used as a sub routine. To activate 

use LET a$-"message to be printed.", 

then set the printing variables e.g. 

PRINT AT xy; 

and GOSUB 9000 
I have noticed that the Spectrum has 

a facility to convert binary numbers to 

decimal but it doesn't have anything to 

convert decimal numbers to binary, so 

I have written a routine to serve this 

purpose. Poke the decimal number that 

you want to convert into location 16J84, 
then run this routine: 

1 LET a$ = " ":FOR f=0 to 7:LET 
a$-a$ + STR$(POI NT(f ,175):N EXT 

f PRINT a*STOP 
Neil Rragama, 
Nailsea, 
Avon. 

DISMON 
IN THE June issue of Your Computer 
you published a program and 

accompanying article about my 

Dismon machine code monitor. 

Unfortunately, you accidentally left 

out quite a large section, describing the 

'E', 'F' and 'G' commands. 

E ssss: Allows you to Enter Ascii 

(continued on page 21) 
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THOUGHTS & CROSSES 
3 7 MARKET STREET, H E C K M O N D W I K E , W E S T YORKS. 

Telephone 0 9 2 4 - 4 0 2 3 3 7 Access Visa order 0 9 2 4 - 4 0 9 7 5 3 
S H O P O P E N 9 A M T O 5 P M M O N D A Y T O S A T U R D A Y M A I L O R D E R O P E N 9 A M T O 8 P M M O N D A Y T O S A T U R D A Y 
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Oâ at E%ci*o*aca l**ia*ta<a 
0..1' f ' * r t a * | • -aaa' t a a h i 
Caafri lg* 4^gra**anaMa Jt**alea • 

. * i a » . 
OK Tiwaca 'p.la'l*(a 

S-nt laa O C t f r _ 
Eka* iia*t Ad.a . ,a l uaat Ca*-4a 
Cl*Wa Ciuate *o r*m t a i i a r 
ChW t C—»a lo Tha Amartad 
4ma*.ad 44va*Ha*f U w Cu4* 
UK bt>4a 
t » Arf.arv^d Uaa* G.*rta 
LaaoH, 4 Cawu 

Con 

4ct» I'Hin 
aiiiaa a v i n ' i . . 
b a i a S*uifa 
I m W V r a ^ c J V K t . 

a*1u*a 
. 4X4 

4aclKa» n * w f 
-Ja'd Ma* • •» <i 
Or« » ofta AroUanfl 
Va> d* H a m - a >B"la 
t 'v*a* 11 Artlt 
Chaaa luint Artie 
I va aa A n t 
O l M u r a I n * 

Av(i»* An* 
t w a i n AIK 
W WDdO! Laud*v. AfTa: 
Oa lha 0<lta Arttj 
V- 'p t * . A*l< 

Cup S*KC4* AT>( 

Cylon Aruct A • f 
ru-» i i*«. i M w h 

lo' i l t of Mdfsijhl 

rt i i r * . L*r 9w* 
Mm* " A * - 8*1 r 
f Kingdv* V«*rv tuQ 9»ip 
K w ^ l i S htfffiZv* Canf ta l 
S«*v* 0*a.t V W " CDS 
A l f r . C ^ 
IU» »>(»rr4fv.- C ' . ^ W r * 
Rwl0» Pla^f 7, c r «'» 
Hi^v* TuT(H AdvsrKHd O So4lwar* 
IXiXtj* TuMW >«i>nn»i CP 

CP 
F >'»Mw1 k i c , CI* W i n *r* 

Pt»n forth CP l o t w n 
CP 

<*9m II CC S4>fT«*>» 
VafMTCldi IB CP Su' ! ** • 
/X RKW* CP i o r t » m 

On CML 
UOrw c m 

Or*W 0<**clr.« C9L 
H»-.ick> Go* C * l 

Cc*f* CAi 
IWHWWUI CAl Hcekf H(Kto< Show C*R 

*a I C9l 
r * ^ C9l 

o» VW..-M*, C * 
Vmt*. Ovtr*1 

Mali or Vrid^k C'kvW 
Armmvlt Havana* Crystal 

Coda Datat. 
M f /« D y e s » 
Mi. DaxtOM 

Onr»ti*M' 
MagK S 0 a l M * t * 

Da it Dawgr 0a*0#* 
m t H P O C M m 
OalKi*:v« 'Ja. tront* 
G.S1 3* i n o t i 
M<-i,-ta. Da iron*.* 
M^xttmar OK |rarK» 
Th* nl /mmo« O w u t 

V * A 10 * K4I O t a ^ t 

Ouml 
H*" * ' Artact. t>>'**» 
lewha L>v* D\jir*< fk<* 
C»«» ol (H* 
i «r Gu, CM* 
O'aMl N»-of%#i 
911 T4. en* 
Tht 0<v« 
&LK>'l I 

V*r-g >W- s ' r f twd 
IP (4MI« f y» W»| I 
P\fT>CiuMWl P»a* f>v* Watt 

( W f va A r . i 
^ (aeM r.va A M 

f va W9) 
•inuba I M t » 

t. . s * Moq C— 
lha Kualralo* T+m Gho^l 
Wn'ihp»l CnMr> 
Ai- Tn|h< Cawfo' 
Avtk**^ 
(V*l»a(itft4C of A»#nr. Hvwmf* 

loK r̂uTKTW K l k 'K r 
Wj/.* C^PW 
Mtf* D«»ar HpwkOA 
W / ' I I U I t f « t . x t 
I»•. a«<> 
M> Lwhp' Alipcki. 

(OO OO 
( W 00 
tbbOO 
r n 

C199 00 
CM700 
(199 00 

<«0 0O 
m& oo 
( i f oo 
i 9 » 0 0 

( » OO 
i 19 00 
<11 oo 
C1*00 
119 +S 
f 1*00 
( TO OO «1»00 
r i4 9» 
f 1500 

( t e n 
c i? oo 

£900 
(12 M 

129 OO 
(77 00 

19 9* 
(1000 

C6 2'> 
(6 
I I I 9S 

n o oo 
CIO 00 

(9 99 
(9 99 

C10 00 
(9 99 
Cfl 99 
CS 99 

Dwv Par ) H w f l 
P W P **«itl 
l r B Haoft 
Xr. 'aw • • I nu g rs* 
AMa*4a 

/4P "mtV** 

Vn iK r 
WMP Ciatf4 i n t a ' y f 
M,a.» l erf K«i t.v 
JawP^ toip'cacno' 

Swct C i - ' " . ' 
Sfnp PcAl- KiN|h«*Wh 

t l i | l ' i l 
jta Ouaat Laval 9 

C*tH«ai Ayw^tij.* 9 
Aya^iiHw. L*v*< 9 

I w i M Ma l*v«4 9 
io«9» o* tf l.» l*v*( 9 
• • t i r ^ io F<»a« L* * f 9 

f'«a ft" rn* XVaH- L-Or* WoH 
i-ohl f>r>n> lha Oaik. Loxa WoH 
A#C MlO*. inr^jfMn 
COU/4MM. 
W M Wu«id i 

L olnlir i tr 
2 IMTtoaft 

MtitVf I*a.|. 
P«pf«a Attack lothtonar 

lairs I vno-an 
S^MCial OfMiati* • • • I 
IH* 9^9* t p h M a n 
9 o ibu i l ( i | U t t M " 
0 Jack a UI<1K«I 
t « • J^ -p CNatarga Mbnac*> 

r * n 
I a 
r9 99 
(9 99 
(9 9* 
( 7 99 

f lO 99 
(0 99 
I f l 99 
C6 99 
(9 99 
T9 9f. 
(/. v , 
i r. 90 
19 9S 
14 90 
(9 90 
l b 90 
i 'j', 
<9 90 

H 
( 4 40 

( i i oo 
ft [« >s 
( 1 • • 
[ • U'. 
( • as 
( • • • 
i i h 
I N S 

F I L S ! ( 7 *S 
• • • S 
(S »S 
(9 »S 
(S « 
(S 9S 
(S *s ft ss 

(14 K 
(S H H 

d i n 
( • • » 
( 1 H 
(S H 
( 1 M 
(S»» 
(S 4S 
( s n 

15 »s 
I a 9*. 

(> 9S 
I I SO 
I I H 
(7 SO 
[ • *S 
(S 94 
I I »» 
( • n 
(7 94 
(7 ftO 
F J R 
[ 4 9S 
(4 M 
(« 9S 
(« W 
(4 M I I 94 

€14 9S 
(10 » 

O H 
19 H 
(9 99 
(9 99 
(9 » 
(9 99 
I I -r-. 
(7 90 
(2 90 
(9 90 
C? SO 
(9 99 

Htt 
D M 
( « * ( 
(7 41 
(7 • 
( • 9» 
» n 

f 14 9S 
(14 AS 

( • 9* 
[« 9S »3? 
[ I M 
(7 IS 
(7 >S 
f 9 H 
I S 9S 
[ 7 9S 
r i n 
g i n 

(14 9* 
(14 00 
r ? 3 S ? 

(» t o 
(S 04 
(7 91 

( 9 10 
< • 10 
14 9S 
( • I S 
( • t S 
I ) IS 
19 90 
(•OS 

(!?; 
tn 7f-

M0f (f ict 
M i * M * 

C9 20 
M0* P".» 

ce 2S 

I t IS fin 
19 94 
<7 I I 
( • » 
( • « 
i i n 

t ta l s*<* 
[7 14 fii S8 
(7 
(9 9S 
[S 31 
( • 95 
( t » 
I V. 
( I 3S 
( I 9S 

(11 SO 
( s i s 
a Si 

(11 AS 
( • 3S 
I ' I t 

Hart ( * * » 
(7 I t 
(S I t 

" i * l p-^a 
( l i t 
IS I t 
l » 0 » 

*4#a [H. a 
H m* ] -• * 

(7 I t 
H # f n-.. a 
"a * ia<a 
***a 

( « I t 
( t I t 
I t 39 
I 4 CIS 
I 7 IS 
I t I I 

( t t o 
(S t o 
14 94 
15 9S 
IW 
I t so 
IS so 
(S *Tt 
IS SO 

(14 »S 
(14 »S 
(14 9S 

( * » 
( t t t 

[14 «S 

M 
19 90 
I I 9S 
l * K 
19 t o 
19 90 
(9 9S 
(9 9S 
t 7 9S 
[ I H 
I I ti 
UK 
(S US 
ti so 
(S 9S 
(0 « 
6 H 

( » » 
n t s 
(7 M 
14 44 
(S 94 
15 so 

(14 i s 
(9 t t 

•tail t>"t* 
19* pnta 
Ma« p*^4 

( • * t 
H9II 0*K4 ( 7 IS 

( 13 SO 
, ( » 9 0 

dal ( n * 
IS OS 

l i IS 
( • i s 
( • IS 
( • i s 
( ! 
( • 7t 
(2 SO 
( • * S 
( 1 SO 

11 
(7 I t 
(9 94 
(7 i t 
( I l » 
i i as 
( • as 

( U l o 
(11 to 

( • I t 
( I » 

"•"ft! 
(' i » 
[ 7 IS 
I 7 t t 

!4*ttO**CB 
ta*a p,,ta 

IS 95 
(S IS 

Halt P*H4 
111 SO 
( I I so (11 So 

( • so 
Hall a*xa 
Hall a v * 

f l 1» 
«art 9W4 

(4 SO 
f t » 

t u t a < * 
Hall f - * 

( I IS 
(S JS 

(4 SS 
(4 *S 
(S IS 
(4 »S 

M p-*.a 
(a*, a 

111 H 
1* JS 
t * * s 

[ 1 1 H H 
19 90 
( • IS 
( • 10 
( • 90 
( • 90 
( • 95 
IS ss 

Ha" p**ca 

(S IS 
(4 95 
( t IS 
( • IS 
( t I t 
( • a» 
( • I t 
( 1 I t 
<• n 

Hart f < * 

<9 90 

A4*9t4a*<n» [>iva I h b t ^ ' i * 
V . / w U t k M M 
SNrtXli 

Upvm M*4U».in* 
V w MKNkl 

Pid«Ml Mu-» Mi i«m| i ' « 
A Day -n f - L Mkcromava 
F thinlrs* M i n y n t f i 
M»<rt»d >adoil U i i i ^ i i 

r • - r - . j . 
J O 0 C h a a a Wtmiwg* 
Om^ ia t ? M. 
S* •cJ Dart v^r -^e**** 
Ar I f j l t c Ctr-i-w Mt '«C«f l 
Auio M m M I l U I 
r ^ M i t W P i MI<«GP< 

« Owamv I9*i 
Pypai i i tmi IMro(rf>< 
Th* MK* i t C P M V Mk-oGan 
A bar W»am I .HHH 
Ama^.i jo »--.-*rfnH Mml Catmaa 
Caavh Tha C#i Uniwinh 
Qu*k 1 ••nkartg U . i.»/it» 

f •-% Tha M w i 
C<-ta Tut«»< •*»* G*a<a 
••»» t* G«art*»*»a4* 

T'»WH*1 la««h Gawat«Mi 
»»*• wth t<*«hmars Haw 

C«np#p> 
Ut f fBMH Na* Gana'aitwi 
>!«•( OaM 
WH<t* L 0a»t 
A^TMffado^ Qcaan 
0 1.1 Dwathfcw Oc«rt 
0 1 l 
'»ai»a to IsKa- iod Oiaa" 
(Ml from Vm 6«4t. Ocaam 

• nrtg S t ' k f i B K I . OcPPh 
Mairh Da* Ui * t 
Mi Ocaan 

9 ' H i W «C4*n 
S^-aal Mawk flcaar 
i J » t « i lP<tP< 0CP 
A 4 » , » M r a j i i iSrt 90 OC" 
C a m M>v«i OC*1 

A.f.a^ia. 0 C 

' r * * . M*<i«g*' 90 OCP 
mach*s* Coda Taal leal 0C* 
Sto*k Wmr^j,- OCP 
SltKt Mpnavti 90 0CP 
v a t m I ^ Z ' 
V»S*{a Pt«< 0CP 
lha 'orarl ^ e p i 1 4aor A AiMfnliv ^lu>niM 

cum Moi*<l(i' **•< in'* 
Plj». Paww f 

I. ft*fPCI V0HPh» 
a.ilrsaa 

K l«i P-cilh 
«*nk* 1w 4A4-*, 

^pgor i k r « 
9»4tOW « P»i> Darr« CX«cliiM 
fraO Qua't iNt 
Gamaa Oawgw pv> 
w»a<r SliVif o>« k»'vi 
Auiil hon»»J" Q>J<*«<*« 
ID Ant Attack O m t K l M 
M) 5rt»ainu H«a>m* 
ID tar* Dual Aaan>ma 

IWMI 
WlWMa* 
»*ant< PAP 
Arimith f I'fcralKf Shado 

3.4/%: Ua* 
9»>yiyth»n l ^ x l a i 
Gap4al t a f l a i I r c t a ' 
['41TM S#ala<ou* i c t U r 
Caa*4 IQ I m i *«ka» 

C & P V t a r t U a-
l - A i I i h i I ' m W a t 
CKrM» ttr+i 
Car*y Pv«nt*v«taa^ Uctaa 
B p M U W U M Sa«clati 
Cto--"ai>a 1k4*̂ d Sinclaa' 
M / * ^m^p io f i i nda> 
GkM-
*Mto«Y. V V » r 
**twp.a 9 Si»«k«. t %fwi*i 

Go** 5k 
• k n v i H:-»*ia, S 
i ^aXu iv * Smia-

Laam tu Haa>J 1 Stnclaii 
tu fta*J 2 fanel«t< 

IM"" to h-arj 3 Sirxiaii 
I M i r to Maad 4 Srn'aii 
l aarn to Haad h t»< 
kAtk* 4 C»HJ i r t Ha 
Mi- K r,trt SafKkaar 
V a> ->>ir<< Stnckaa 
P^a t nl Sap t Vrt: Lb4i 
^ i r t WtikttPa 
" t i f t ' .mWI 
S 
SM> * « • » « 
SmaP I I C H I Act "Urarla** 
Soapi h Maiht 
St«o th* t t P H i %m€imi 
S*»lVia *» 
lha Smcitai 
V- C*V Sr*a» 
Vv Ilk* V . ar 
Vv ID i n i l t i 

I T I J U R T S T . 1 ™ ' " 
A i H r u l !h iHmi i PVtk» 
Jat *Vi», Softwata PiO| 
t ,1* Soli P'Ui 
Mar** Mrm SoflarM Oaath **atar« 3 Ta»r«9v Tatm»<> 
Tawhaa^p f t n t w ' 
T*hmir* T i im t r Ta»y».pf Tatmars 
*afc»'.r<t (wo lavnan 
tt-— Tha (<*«* 
M r t i l a f - a l ^ t 
Atan 9. UMIM9I 
Aee Atac U»"i»*i 
Coca- uM.man 

Kwyht Lo 
lunaa LMimaka 
U u a WJI Utt«w#l* 
T i p * Ua«n««a 
Lk^arwurtda Wl "lata 
H*a*h i-i> G«Pd 
II* - V . I ws Goal 
Rivxa Laa i r t «V>»I 
H id Ovar Mom- - U* C M 
Sp, f+ j ' i * ' US Got) 
I appar U0 Go* l 
t••**•• MS G«al 
H**t<-»a M^rs^ri V r^ r 

• m -ya'tr.v, VW*^ 
Tha 9-i V ^ i i 

R ^ r V a»ora» 
SnotAP" Va*«5*i» 
AnPod Two Vortpa 
C K k * M Vo-ta. 
f L l Vortai 
Hk« ThunAaa Mfttcoa 
hlonrat 

C9 9S |1« 90 <990 (9 99 (14 90 (0 90 (7 90 1999 90 (9 90 (9 90 
ttft 
I t K 

c i4 as 
(s * s 
( t as 
( t a t 
(a a t 
( t as 
(a as 
(a as 
( • • s 

( • * > 
( • a s 
c a t s 
( • 4S 
i t as 

(14 as 
I 7 »S 
i s as 

( i as 

r i a as 
(14 as 

(S 90 
(9 ao 
ra as 
(a as 
(a a t 
ca ao 
(6 t o 
(7 as H 
( • as 
( • a s 

(19 « 
( t a t 

( U as 
r t as 

( I I H 
(9 44 
(a an 

( i a * t .»te 
i s as 
(a as 
(a so 
(7 t o 
(a as 
( • i t 
(7 a t 
(t as 
(7 I t 
i a a s 
H ^ 
( • as 
(a as 
(a as 
i t as 

(14 as 
(a as 
( s a t 
i t as 
t s as 
[ t a t 

[ U t t 
i s as 
[7 as 
( s as 
( t as 
( s as 
[7 as 
(7 as 
ca as 
(7 as 
n as 

HP. 
( • as 
(s as 
c t as 
(a as 
( • as 
( i as 
(a as 
t i i s 
14 as 
( t a t 

F?l* 
( • a t 
i t as 
(a as 
(a as 
(a as 
c a a t 
(a as 
(7 as 
(9 45 ( • a s flR cis as 
>4*5 

[ i i as 
(7 as 
i i as 
t a as 
(7 as 
( • as 
( • as 
(a as 

FiiH 
( t a t 
(a a t 
( a a a 
( s as 
( i as 
( a « o 

( i o a o 
i * t o 
i s so 

[ i i ao 
H R 
(a a t 
( t t o 
( t u 
( t t o 
(a as 
( t t o 
ca t s 
r t so 
1 9 9S 
( i a t 

(7 as 
(7 is 
( 7 IS 
(7 IS 
(S IS 
(S as 
(7 as 
(a as 
( • » l 
i s as 
itt? 
( s as 
<s so 

( a n 
( I 1 H 

( • 0 0 
(a i s 

d l S O 
( S i t 
(7 I t 

Hart a * * 
I t IS 
( • IS 
( • IS 

S 2 " • * 
Hail :*-*a 

(11 SO 
(S IS 
( t i t 

nart fntm 
I t H 
( • IS 
( • as 
( • as 
( • i s Kg 
( • t a 

Hart 4*144 
Hall a.« a 

( 7 IS 
( • as cuso 
< i i s 
t i l t 
( S i s 

H I S (11 so 
(11 10 

Hal ( **« 
I t 10 
( • I S 
la as 
14 9S 
I * 10 
( • 1 0 
(7 i t 

( • I S 
19 OS 

( i l as 
15 IS 

M i t s 
[ * 0 S 

(1 7 9S 
( I 95 
[ • OS 

r i i a t 

[S 35 
( • I I 
(7 «S 
(9 IS 
I I IS 
I 7 ao 
( 7 IS 

Hart ***** 
( I I t 
(i as 
U t t 
( • i s 
I 5 25 
( • IS 
l « 25 

( I I SO 
Hall gr** 
Hat! a*Ha 

( • IS 
( • I t 
( S i t 

C0 10 €7 10 
C9 39 
PKH 

Hal 
• W P * 4 

<1 19 
Ma« p e t u>i( 
M*B * 
a s p : 

Hal* on* a 
Half iwica 

Ha* i 
pre* a s i ; 

Hall AA4* 
Han e*«a 
Han a*na 
HJt j . . , . 
Hart t*aa 

( a u 
Hall 

(7 IS 
Ha? 
1*1 P-. * 

a t * (7 I t 
I t IS 

H i * a*. . 
[> 1 | 

Hart a*<» 
Hart (j**:a 
Hal* p*Ha 
Htil a***4 
Haa nJ.' a 

( t I t 
ra it 
(I us 
( t I t 
17 15 
(aao 
(a ao 
(• so 
<4 as 

(11 so 
Hit <m 
f 4 99 

Halt prxa 
(4 99 
(9 99 
( 4 9 9 
ra 

at*» prca 
f 9 99 
t t 19 fi'll 
(7 I t 17 as 
I 7 I t 
( l i t 
IS >5 
IS )S 
(7 IS 

Hall n*«a 
HaH a*K a 
Hart 

l f l > 
I 5 15 
(S IS 
(4 94 

Range of progomi available lot MIX. BBC. and educational lot aN machines 
Please order statmg (1) Programs required; 12) Computet 131 Amount enclosed; 14) Name & Address All prices include, packing 5 VAT. Overseas orders iMelcome 
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I N * 

TOUCH 
How to write 
for Your 
Computer 
We called th is magaz ine 

Your Computer precisely 

because we we l come your 

views, t ips and h in ts and 

even your cr i t ic isms ot 

mach ines and sof tware in 

general. Here's how you go 

about gett ing your n ame 

into print. Your article 

shou ld be typed, double-

spaced , on A4 paper. A 

n a m e and address on each 

sheet wou ld help. Don't 

forget to tell us wh ich 

mach i ne It runs on. Wi th 

programs please inc lude a 

casset te or d isc and s o m e 

indicat ion of how long it is. 

Please put what mach i n e 

it 's for on the envelope. 

Don't forget full 

instruct ions to us how to 

load and list your program 

and how to enter it for the 

readers 

The article mus t be 

submi t ted exclusively to 

Your Computer. W e pay E35 

per publ ished page — 

that 's as it appears in the 

magaz ine and inc ludes 

i l lustrations. 

Telsoft 
Telsoft is Your Computer's 
software down load ing 

sen/ice. Any program for 

the Spec t rum or the BBC — 

and soon the C o m m o d o r e 

— which h a s a te lephone 

symbol next to it is 

available on the service. 

Both 1200 and 300 baud 

speeds are catered for. For 

more detai ls call Co lchester 

(0206) 8068. No more lonely 

n ights typing in end less 

pages of hex digits. 

Message 
service 
You can get messages to 

us in two ways. Either use 

the Prestel Telex Link to 

892084 B ISPRES G or you 

can use our very own 

modem , day or night on 

01-661 8978. The m o d e m is 

V21, 300 baud , even parity, 

10 bi ts per character. You 

s imply transmit in upper 

case " Y R C " — our address 

code, and wait for the 

accep tance code " + + + 

STF G O " . Then off you go. 

Don't forget to tell us who 

it's for. S ign off with 

" N N N N " — again in upper 

case. 

(continued from page 19) 
text into memory from ssss onwards. 

Ascii text and control characters are 

entered from the keyboard — delete 

removes the last character, replacing 

it with a zero byte. This mode is 

terminated by pressing Stop in which 

case it displays the address of the next 

character that would have been 

entered, for use when appending. 

F ssss eece bb bb : This finds 

all occurenccs of the one to seven bytes 

specified, within the given address 

range. Any byte can be ignored by 

typing " in place of the byte value. 

The bytes may also be specified as the 

Ascii value of a character by preceding 

the character with an apostrophe. 

F ssss ceee bb bb bb — bb bb bb: 

This form of the Find command 

allows you to search for the given 

sequence of bytes and replace every 

occurence with the second sequence. 

As in the first form, a byte specified 

as *" will leave the original contents 

of the memory intact. 

Note — The address of all matches 

found is printed out. I f there are many 

occurenccs then the find can be 

prematurely terminated by the Stop 

key. For example: 

F 1000 17FF A9 N 20 " 18 -
. . . . 4 C . . 1 9 

This finds all occurences of loading 

the accumulator with the Ascii of N 

followed by a JSR to the $18th page 

and replaces them with jMP's to the 

same relative position in the S19th 

page. 

G ssss: Start executing machine code 

at location ssss. 

G: Start executing m/c at location 

specified by the program counter. 

On entry, by any method, to 

Dismon it saves the IRQ vector, N M I 

vector, Progam counter, Stack pointer, 

Accumulator, X register, Y register 

and Status register. When Going to 

m/c it replaces all the above registers 

and starts execution at the specified 

location. Dismon automatically re-

directs the N M I V to point to itself 

allowing you to break out of a program 

and re-enter Dismon by pressing 

Restore. Ifdesired, this break function 

can be disabled by 

G N ssss and G N : Both having the 

same function as above. On 

encountering a BRK instruction 

during execution of a machine code 

program, the computer returns control 

to Dismon therefore BRK instructions 

may be inserted within a routine you 

are checking to help with debugging. 

John Twiddy, 

Wallsend, 

Tyne and Hear. 

ENTERPRISING 
AT THE BEGINNING of March I took 

delivery of an Enterprise. It had taken 

only 10 days from the date I sent the 

cheque, to the day it arrived by 

Sccuricor which I don't consider to be 

bad going. 

Before I ordered it from Zappo 

Computers. I had read your review of 

'PLUS 4 HAS MANY PLUS POINTS' 
tix/ ST/ll cooN-r 
SWOP VOU/L 
PLUS - f roe 
rwo OF TH£S£ ? 

if i^mv/tp*?'. 

AFTER READING the review o f the C128 in the June issue, I would 

like to make some comments about the Plus 4: 

I f the Plus 4 is not selling well the press is at least partly responsible. 

It has a good Basic which is a considerable improvement over Basic 

2.0, yet straight Basic 2.0 programs will run quite happily, (with a 

few minor changes for colour etc.) I have run programs written for 

the Vic on a Plus 4, with a Screen W indow to suit the Vic display. 

Basic programs for the C64 run with no problems. The 1541 drive 

works satisfactorily with the Plus 4, transfering software is no trouble. 

The built-in software is adequate for many applications. 

The sound and graphics commands arc simple. The Plus 4 has 

a lot o f potential for many users, including small businesses. Obviously 

the C128 will be an improvement but why knock the Plus 4, it's 

a good machine and available now. 

DKF Rolfe, 
By/lea, 
Surrey. 

the machine which said the keyboard 

was poor. I had used fl QL a few times 

and thought that flic Enterprise's 

keyboard would be similar. It seems 

I was wrong, and I find it much better 

than the offering from Sinclair. 

The graphics are superb — 640 x 

512 — and although there arc "only" 

pre-defined colours, one can define 

thousands using the RGB command 

which mixes the three primary 

colours. 

The Basic is really outstanding, with 

no need to use the Poke statement. 

Many systems variables can be altered 

by using their names. For example the 

delay before any auto-repeat can be 

changed with the following. 

SET KEY DELAY X — where 

x is the delay 

The arithmetic is very accurate, with 

10 digits accuracy. Try this small 

program on any machine. 

10 LET C = 9.8 

20 LET C = C +0 00001 

: 30 PRINT C 

40 IF C = 10 THEN GOTO 60 
50 GOTO 20 
60 END. 

Richard Hudson, 

Keighley, 

West Yorkthire. 

TO THE TOP 
THE SPECTRUM To The Top program 

published in the July issue of Your 

Computer will work on any Spectrum, 

not just the 48k Spectrum as stated. 

The game should work as listed, but 

readers may obtain a copy of the 

program on cassette by sending a 

cheque/postal order for £2.50 to: Mr 

J. R E. Wood 22 Denver H i l l , 

Down ham Market, Norfolk PE38 9BE. 

BITS 'N' BOBS 
K.R. 1 xisit'll's Amstrad Backup only 

handJet programs with a Basic 

header. To extend its range to cope 

with machine code only files change 

line 170 to mad: 
170 DATA &A8, &22, &F3. 403, 

&2A. 

A EC &03. &ED 

Although the Backboogie article in 

the July issue claims that listing 2 

automatically saves the code in listing 

3 once it is entered, in fact it does not 

do so. When you have finished 

entering the hex code from listing 3 

you must lave it yourself with: 

SAVE "BOOGIE" CODE 60148,150 

The Ijxtd and Save commands for 

Spectrum Multi-Font in the June 

issue need to be changed before the 

program will work. After running 

listing 2 save the code it creates xvith: 

SAVE "M FT Code" CODE 

60928.2355 

Now to load it back change the 

seamd statement in line 10, listing I, 

to read 

LOAD ~ CODE 30464 
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Why continue to use slow cassette Tape 
Storage when you can buy a highly reliable 
Disc Drive for the remarkable low price of 

£99.95 inc. VAT 
Using 51/4 standard floppy diskettes the 
Drive is powered by the BBC computer 
providing 100 Kbytes of storage on 40 tracks. 

IF YOU REQUIRE A DISC INTERFACE TO BE FITTED, 
SEND YOUR COMPUTER TO VECTOR MARKETING LTD. 
THE UPGRADE WILL BE FITTED FOR THE INCLUSIVE 
PRICE OF E99. 

The entire range of BBC approved Micro-Computer 
system is available from Vector Marketing Ltd 
together with the full range of Acornsoft Software. 
Telephone 0933 79300 for details. 

Vector Marketing Ltd. London Rd, 
Wellingborough, Nor1harits.NN8 2RL 

ORDER BY 
PHONE 

| Please send me. 
I Name 
I Address 
I 

I 

I 

I 

I 

using your Access or Barclaycard on 
0 9 3 3 7 9 3 0 0 or send your cheque/credit 
card number to: ~ ^ ^ 
Vector Marketing Ltd. London Rd, 
Wellingborough. Northanls NN8 2RL. 

m m M M ^HB B^B ^HB ^^m mm 

_Disc Drives at £ 9 9 . 9 5 ea. 

(to acec * i Ifi credit cat d account!_ 

Telephone No. oncaseoiquwvi. 
. Post Code 

I Cheque enclosed for £. 
• Barclaycard A/c 

. or charge my Access/ 

r r r n 
Signed 

| Expiry date of credit card 
J required Offers not applicable outside U.K 
I Company Reg No 1632455 

Tick if VAT invoice 
(VC8I 

22 YOUR COMPUTER, AUGUST 1985 Q 



ADD-ON 
EXTRA 
Prospect 
Modem 
£143.75 
Interlekt Elec 
A mul t i rate, mul t i 

s tandard m o d e m , 1200/75 

300 and 1200 answer or 

or ig inate modes . C o n n e c t s 

via a s tandard 25 pin 

RS232 connec to r . Five 

LEDs on the front s how 

when the m o d e m is 

powered up , on l ine, 

receiving or t ransmi t t ing 

data. It h a s a loop back 

test mode . 

Speech 
Synthesizer 
Commodore 
£24.95 
Cheetah 
Difficult as it may be to 

think of anyth ing more 

irritating than a c ompu t e r 

a nnounc i ng in a loud voice 

that you've got it wrong , 

the Chee tah Sweet Talker 

p l ugs in to the user port 

and a d in p lug goes in to 

the v ideo ou tpu t socket . It 

has a vocabulary of 63 

a l l aphones (speech 

bu i ld ing blocks) and 

various pause lengths . 

Centronics 
interface 
Commodore 
£42.50 
Zero Electronics 
Yet another Cen t ron i cs 

interface for the range of 

C o m m o d o r e computers . A 

bit pricey, but it does p lug 

Into the serial port, and 

have Its software In R o m , 

s o it shou ld be compa t i b l e 

wi th all C o m m o d o r e 

software. Vers ions for 

mos t printers, screen 

d u m p software, opt iona l 

16k buffer at £14 95. Tel 

0493 642023. 

Control 
interface 
Various 
£100 
Bowthorpe Microsystems 
Do you feel i nadequa te 

whenever peop le say "very 

clever o ld boy, but what 

can you actua l ly d o wi th 

i t " ,? Wel l now you can 

satisfy your craving to 

control the central hea t ing , 

the burglar alarm and the 

cat f lap all at o n c e with 

th is control ler. 

The board gives you 12 

digital a nd e ight ana l ogue 

ins and 16 digi ta l ou t s . 

HAR 
Pace modem 

• BBC 
• Pace Electronics 
B I Y I N G A M O D K M is always a tricky 

task. You have to be confident that 

what you buy is going to be flexible 

enough to allow you to keep up in the 

ever-changing world of micro com-

munications. Prestel, Bulletin Boards 

and of course Telsoft. 

Pace might just have a product here 

which is just what you arc looking for. 

The modem itself fits under the 

phone, which plugs into the back of 

the modem, and the modem is plugged 

in via a modular style BT socket. Two 

push buttons on the front select either 

1200/75 or 300 baud originate or 

receive modes. An RS-423 lead plugs 

into the back of the Beeb and there are 

two indicator lights. One doubles as 

power indicator and data, the other 

shows line hold. 

So far so good, not much to get 

excited about here. But the real 

strength of this package lies in the 

software. Commstar comes on Rom 

and is one of the best terminal 

packages around. It has two separate 

modes, a spooling dumb terminal 

mode, suitable for Bulletin boards and 

a page orientated mode for Prcstcl. 

Using the terminal mode, the first 

thing to do is initialise the system to 

conform to the board's protocols you 

are trying to access. 

You can also decide whether you 

want characters echoed to the screen, 

spooled to a buffer — memory or disc 

Voice Master 
CBM-64 
Anirog 
£59.95 

THE VoiCEMASTER is a rather insub-

stantial lump of aluminium which 

converts jour dulcct tones into a pattern 

of frequency against time. This it stores 

away inside the Commodore's memory. 

The box simply plugs into the joystick 

port. You can record a vocabulary of 

words which you can then incorporate 

into your programs. 

You can train your Commodore to 

recognise a vocabulary of 32 words, or, 

if you hum it, the Vaice master will play 

it, even correcting it if your singing is, 

shall we say, less than perfect. The 

quality of spcech depends on the 

sampling rate. The faster the rate, the 

better the quality, but the greater the 

memory required. 

Generally, the words will be recog-

nisable, but from the Donald Duck 

school of diction. The speed of playback 

can be varied, and the Voiccmastcr need 

not be connected during playback, it 

uses the SID chip. After a couple of 

training sessions, the recognition 

program will achieve a hit rate around 

p^Tmodem. 

— output to the printer. I f you are 

using a printer, it may be necessary to 

use XON/XOFF protocols to prevent 

jamming as the printer gets busy. 

There is a buffer output mode so that 

messages can be prepared off line. 

The Prcstcl mode is a little more 

limited. There is no printer driver 

included, you can use various offthc 

shelf printer drivers. To help cope 

with Prestel, you can tag as many 

pages as you want, and then retrieve 

them in the order you tagged them. 

All the usual options such as previous 

page, repeat page and download pro-

gram arc available from the function 

keys. 

If one were to try and pick one small 

fault, il is (hat there is no Prestel 

message buffer, so mailboxes have to 

be typed in on line. Short phrases, 

such as password and ID can be pro-

grammed into the function keys, but 

this isn't really adequate for messages. 

Apart from its reliability, it hasn't 

crashed on me yet, its very user 

friendly. From the menu page, you can 

enter any 'star' command you like, so 

you can mess around wiih disc files 

and primer format, and then return to 

Commstar. You can even stay on line 

while you do it! 

Further enhancements to the 

Modem include an auto-answer board 

which should be available by now, and 

a bulletin board disc, using the SBBS 

format. 

Anirog voice master. 
80 per cent, oncc you're used to it. 

Vbice control of games might be tricky, 

as trying to retain measured tones in a 

crisis might be difficult, but it might 

make computers more accessible to the • 

beginner. 

The hum-along program is amusing. 

It records a single melody line which 

you hum into the mike. This is dis-

played on a musical stave which can 

then be easily edited, printed out, saved 

and played back in any of the 10 preset 

voices available. It is a pity only one 

melody line can be recorded. 

This is a fascinating add-on which 

will give hours of fun. A serious use 

for it might be harder to come by. It 

is a cheap method of incorporating 

speech into games, For someone 

interested in computer music, a true 

digital sampler with more specialist 

software is necessary. 

That said, it brings into the province 

of the home user a field of interest 

formerly reserved to those with a few 

thousand pounds to play with. 
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Bounty Bob™ returns in this new and exciting follow-up * 
adventure to Miner 2049er.# This time around it's even ; > 
tougher than before and Bob needs your help more thanfever 
to guide him through the mine. The mutant organisms have 
multiplied and over-run the mine entirely, making It extremely 
difficult to survive the hazards of the underground 
passageways. Using the high-powered-special equipment In 
the twenty-five new caverns is Bobs only hope of achieving 
his objective of securing the mine and defeating the plans of 
the evil Yukon Yohanl™ 



Star* 
chart 
KEY 

* * * * * Best of its type 

* * * * Very g o o d 

* * * G o o d 

* * Average 

* Below par 

Bobby Charlton 
Soccer 
BBC 
DACC 
Football simulation 
£11.95 
* * 

It's a great idea — match-

act ion graphics teamed up 

with football strategy. 

Unfortunately, the graph ics 

in the DACC g a m e aren't as 

good as C o m m o d o r e 

International Soccer 's or 

Ocean's Match Day's, and 

the strategy aspect isn't a s 

compuls ive as Football 

Manager. 

First you pick the team 

formation and then 

distribute 99 skill, accuracy 

and s tamina points to the 

players. You can a lso hand 

out instruct ions on 

posit ional play to individual 

team members. 

Tim Love's 
Cricket 
CBM-64 
Peaksoft 
Cricket Simulation 
£8.95 
* * 

Every winter cricket fans 

cluster around radios like 

Ovalt ine kids, l istening to 

crackly broadcasts from the 

furthest corners of the 

Empire . . . sorry, 

Commonwea l t h . England 

are nearly always In dire 

trouble, and prayers are 

offered to the great umpire 

in the sky, for a great 

s ummer of revenge back in 

the old country. S ummer 

c o m e s and with it rain. Still 

not to worry, now you can 

play cricket in the comfort 

of your living room. 

Tim Love's Cricket may 

become to cricket buffs 

what Footbal l Manager is 

to soccer fans. It takes 

about as long to play, and 

has many simi lar e lements . 

However, where Footbal l 

Manager is primarily a 

strategic "thinkfem-up", th is 

is more an arcade game 

"Flawed but fun" s u m s 

up this g ame perfectly. 

SOFT 
Way of the 
Exploding 
Fist 
• CBM 64 
• Melbourne House 
• Arcade 
• £9.95 
* * * * * 

THUCK' A high punch renders my 

opponent senseless. GRUNCH! Just as 

I square hack up to him his roundhouse 

kick catches me unawares sending me 

sprawling. Melbourne House's Fist is 

the most realistic and enjoyable 

computer combat game yet. Even the 

tired and cynical hacks of the Your 

Computer office were queuing up to 

play it. 

You have a choice of 18 different 

blows, jumps, blocks and kicks all 

controlled from the joystick — it sounds 

complicated yet the movements seem 

surprisingly natural and easily learnt. 

Against the computer-controlled karate 

kid waiting for it to strike then pulling 

its legs away with a forward sweep will 

take you a long way. But the game really 

comes into its own played between two 

human players. 

There you need the full range of 

punches and kicks. A perfectly occcuted 

flying kick will bring you 1,000 points 

signalled by a Yin and Yang symbol 

awarded by the fan-toting judge but 

leaves you vulnerable to a whole range 

of counters. The sweeps along the 

ground which prove so effective against 

the computer can be smashed with a 

well-timed short jab kick. 

Each blow that strikes home is 

signalled with a grunt of pain breaking 

in to the tinkling oriental music sound 

track as the victim doubles up. As you 

improve you need to use the forward 

and back somersaults to keep out of 

1 rouble and take your opponent by 

surprise. Each fight is played out in 

front of four background screens, a 

pagoda, lake and mountains, in a 

w a y t h e 

gymnasium and in front of a Buddha. 

Against the computer you have to twice 

defeat a novice at the pagoda, a 1st Dan 

at the lake and mountains, and 

progressively more difficult opponennts 

at each location. 

Between the 3rd and 4th, and 7th and 

High punch Low punch 

8th Dans the program springs a surprise 

on you, which you can de?l with by 

remembering the name of the game. 

If this all sounds a little violent to you 

— at least everyone lives to fight another 

day and the only real hazard is flailing 

elbows as you and your opponent 

wrestle with the joysticks. 

Jab kick Forward 

ft* 

Mid kick Block Back sweep Fly kick 

\ X 
. . . BEHIND THE SCREENS . . . BEHIND THE SCREENS . 
KARATE was the "only arcade game 

I played that I thought would be ideal 

on a home computer" says programmer 

Gregg Barnett. He put the idea to 

Melbourne House chief Fred Milgrom 

this January and "Fred jumped at the 

idea". Together with two other 

programmers and musician Greg 

Holland, Gregg Harnett has been 

slaving away in the software house's 

Melbourne bunker ever since. First he 

designed graphics handling routines to 

control the tall 72-pixel high figures on 

screen. Each player is made up of nine 

sprites which allowing for all the 

different shapes generated by 18 

different moves makes a memory-

sapping sprite count of 740. Fist was 

developed on BBCs with fast disc access 

linked to Commodore 64s. On the 

Commodore says Gregg "it can take up 

to three hours assembly time if you 

make a mistake compared with five 

minutes on the BBC." "Making the 

computer play an intelligent game" was 

the most difficult part of Gregg's job 

so he had to look for volunteers to take 

Fist writer Gregg Barnett. 

it on. "But this time there were too 

many takers. That's when we knew it 

was going to work." With sound and 

backgrounds as well cramming 

everything into the 64's memory was 

difficult. Holland's music alone took up 

3K and the intcrrupt-driven sound 

effects — grunts, shouts, moans and a 

primal scream based on digitised real 

sounds, extracted at who knows what 

price from the Melbourne House staff 

— another 3K. Gregg worked on 

Commodore versions of Horace, The 

Hobbit and Sherlock Holmes so he 

knows how development teams can 

become bored with a program. "Norm-

ally when the game's out everyone's sick 

of it" but this time they carried on 

playing Fist. 
Meirion Jones 
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Penalty shoot out feature 

ast moving characters leave competition standing, 
deal family entertainment. 

X oice Master generated speech, 
xciting simulation for C f or players. 

Amazingly realistic animation. 

Speed and skill the essence of the game. 
ngenious method of settling arguments. 

Demanding challenge at all three skill levels. 
E normous fun from start to finish. 

64 Cassette £5.95 
64 Disk £8 95 

TRArtF FNOl IIRIFfi: ANIROf^ ^ O F T W A R F I TO UNIT 1f> VICTORIA INfMISTRIAI PARK VICTORIA ROAD D A R T F O R n KFNT (Q3?2) 92513 /8 



Star* 
chart 
Dork's Dilemma 
C-16 
Gremlin Graphics 
Maze game 
£6.95 
it * it 
Slightly unusual in that the 

aliens try to trap you rather 

than Kill you, though If you 

bump Into them at any 

speed you've had your 

chips. 

The graphics are all you 

would expect of the C-16 

and the game Is tactically 

interesting as you plant a 

t ime bomb and must be 

able to escape. Once you've 

killed all the aliens a piece 

of your craft is transferred 

out of the force field in the 

screen centre. 

Saimazoom 
QL and 
Spectrum 
Silversoft 
Maze game 
£ 7.95 
it it it 
Ultimate Play The G a m e 

have really spoilt software 

reviewers. I might have 

raved about this game 

o n c e As it Is, it goes down 

as competent and 

enjoyable 

You steer your figure, 

Indiana Smith, around the 

Jungle collecting items 

which permit you to ford 

rivers, shoot hostiles and 

carve through rockplles and 

you must collect water 

bottles. 

Pipeline 
Spectrum 
Viper 
Archetypal 
£ 795 
it it * * 
The ideal game for 

paranoid DIY plumbers in 

an excellent imple-

mentation by S imon Ffinch 

— with acknowledgements 

to Taskset. 

The pipes in this game 

have a good solid Victorian 

quality about them, and the 

plumber and his mate have 

a tough t ime fighting off 

the saboteur and the 

aggressive ladybirds. 

Eight screens and you 

can choose your own keys, 

or use a variety of 

joysticks. And with another 

game — SOS — on the 

flipside, it's really good 

value for money. 

(continued from page 25) 

Kennedy 
Approach 
• CBM-64 
m US Gold 
• Simulator 
• £14.95 
* * it it 
"AMERICAN ZERO zero five, turn left to 

bearing two seven zero, descend to two 

thousand feet", a crackle of static, and 

then "Roger" as the pilot acknowledges 

the order. No, this isn't the script from 

another turgid airport drama, but 

instead the new air traffic control simul-

ator from Microprosc. This game is not 

headed lor disaster. 

The speech, which is clear and 

understandable even down to the mid-

western accent and the crackle of the 

radio, is all from the Commodore's own 

hardware. Just try that on a Sinclair! 

Putting the voice synthesis to one side 

for the moment, how does the game 

play? Previous efforts at this sort of 

thing have suffered from a lack of play-

ability. But, here, all the information is 

easy to get at and entering instructions 

to the pilot is simplicity itself. You move 

a cursor over (he plane to be controlled, 

press the fire button and then give 

orders on direction and height. I f you 

forget the orders you gave a plane, ask 

the pilot. 

The graphics are rather primitive, 

showing blobs on sticks moving around 

a grid. But it gets the information 

across, which is the main thing. Five 

Jump Jet 
• CBM-64 
• Anirog 
• Flight Emulator 
• £9.95 
it it * 
YOLR CHANCE to slip the surly bonds 

of earth with a V/STOL Sea Harrier — 

you don't need a ramp to get off because 

this program's plane has been specially 

modified to carry only 5,000 lbs of fuel 

and four missiles. Little details like this 

add credence to the program, if being 

written by ex-jump-jet pilot Vaughan 

Dow didn't already give it enough. 

(Some killjoys usually take this oppor-

tunity to point out that some really bad 

flight simulators have been written by 

pilots.) 

With speech synthesis and introduc-

tory music this program has enough of 

the polish needed for it to be able to 

hold its head up in today's software 

market. But I don't think flight simu-

lator afficionadoes and purists will rave 

about it — it's more of an advanced 

shoo&m-up than a pure simulator. 

Nevertheless, the instruments are visible 

throughout the program action, faith-

fully reproducing what's going on. 

On the first screen, the top half shows 

an overhead view of the aircraft carrier 

with the instrument panel shown in the 

bottom half. 

To take off you must hit the F key 

to select flaps down, switch on the 

vertical thrust — key 3 — and increase 

the power to maximum by pressing the 

SOFTW 

locations are available, from sleepy 

Atlanta to hectic Kennedy. There are 

three different aircraft types, Cessnas, 

jets and Concordes, which all go at dif-

ferent speeds, important when working 

out where various planes are going to 

be in a few minutes time. 

During a really busy shift, you hove 

Jump Jet. 

+ key. By selecting thrust at 45 degrees 

the aircraft can be boosted to normal 

flying speed. Don't forget to raise the 

undercarriage and flaps before exceed-

ing 300 knots otherwise the computer 

will get panicky and shout at you. If 

the jump-jet is flown higher than 200 

feet or out of range of the split screen 

display, the display shows (he sea and 

(he sky and the relative positions of the 

carrier and enemy aircraft arc shown on 

the radar. 

You achieve promotion by keeping 

the number of warnings down to the 

minimum permitted for your rank. So 

a Group Captain can only get away with 

three computer admonishments, 

whereas a Flight Lieutenant is allowed 

nine. A reverse example of what is 

meant by rank having its privileges. 

When the enemy aircraft attack you 

select M to activate (he aiming sigh( and 

arm the missiles. , 

The higher you fly, the more difficult 

it geis — as you progress through the 

ranks, variable and deteriorating 

weather conditions make life more diffi-

cult. 

Paul Bond. 

to keep an eye on more than a dozen 

planes at once, landing, taking off and 

flying to various destinations. If this still 

sounds too easy, then the computer will 

throw a few storms and emergencies 

your way as well. 

After your fifth mid-air collision over 

New York in the rush hour, you'll be 

glad you weren't flying in to America 

shonly after Reagan did the big shift 

change with his Air Traffic Controllers. 

Lee Paddon. 

Graham Gooch's Test Cricket. 

Graham 
Gooch's Test 
Cricket 
• CBM-64 
• Audiogenic 
• Simulation 
m £9 95 
* * 

REMEMBER the Great Egg Race, all 

that hype and in the end all you did 

was sit back and look at it? Well, here 

we go again. Once the game has loaded, 

apart from changing the bowlers every 

now and then, you are free to get on 

with those other important tasks in life 

like making coffee and putting the cat 

out. 

The screen gives a Ritchie Benaud 

eye view of the crease, as the bowler 

moves up to the wicket and bowls. The 

ball moves as realistically as (he chunky 

graphics wilt allow, and the batsman 

takes a swipe a( it. I f he connects, you 

switch to another graphics screen of a 

(continued on page 29) 
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Every pilot has 
the dream of 
ftying one of 
these unique and 
complex fighting 

machines. Here is your chance to do what few pilots have the 
privilege to try. 

Depending on your skill, conf idence and courage, you have the 
choice of remaining near the landing pad, learning to hover 
and land, or venturing higher to practise your approaches. 
When you think you have mastered these, then accelerate the 
J u m p Je t into an attack fighter. Use the radar and range finder to seek and destroy the 
enemy, by launching heat-seeking air-to-air missiles. Bewaret His radar and missile 
systems are as good as yours. Reckless pursuit is ill-advised: you mus t mainta in a fuel 
level that will enable you to relocate and return to the aircraft carrier, executing the 
skills you have learned to achieve a successful landing. 

You are now ready to proceed to the next skill level to face additional hazards, such as 
unpredictable swell and treacherous cross-winds. 

Be warned, this program is not a toy or game . You will need to co-ordinate your hands, 
eyes and mind to successfully complete each mission. Do not hope to achieve in a 
short t ime that which took the author three years t o learn as a J u m p Je t pilot, and 
over a year to record on this computer program. 

TRADE ENQUIRIES: ANIROG SOFTWARE LTD UNIT 10 VICTORIA INDUSTRIAL PARK VICTORIA ROAD DARTFORD KENT (0322) 92513/8 
Mail Order: 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT SALES HORLEY 02934 6083 P«ym«nt by: P.O. - ACCESS VISA 
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Star* 
chart 
Ancient Quests 
OL and 
Spectrum 
Mirrorsoft 
Maze game 
£7.95 
* * 

Two games for the price of 

one is the growing trend 

for sensibly-priced good 

value software. I'm not wild 

about this example from 

the normally sound 

Mirrorsoft label, however. 

The games run perilously 

close to passing off arcade 

games as educational 

software, in my opinion. 

In King Tut you wander 

round a sub-Ultimate maze 

matching shapes with 

names and so on until you 

find the hidden treasure. 

The other game. The 

Count, is set in a Dracula 

scenario and deals 

surprisingly enough with 

counting. 

EVA 
OL 
West way 
Arcade adventure 
£10.95 
* * * 

EVA, far from being the 

new au pair, stands for 

Extra-Vehicular Activity as 

any child of the space age 

will tell you. Game has 

overtones of Jet-Pac, and 

consists of 26 different 

screens. 

You must construct a 

teleport device to change 

screen. Naturally you are 

under relentless attack 

from aliens. 

Anyone bringing out 

software, let alone games 

software, for the QL should 

be applauded, but when 

all's said and done, there 

are games just as good on 

the Spectrum. 

Buggy Blast 
Spectrum 
Firebird 
Shoot'-em-up 
£5.95 
* * * 

Graphically pleasing little 

number from the BT 

software house, which has 

inexplicably missed being 

reviewed in Your Computer. 
Fly down corridors 

shooting at assorted 

robots, orbs and flying 

saucers. 

(continued from page 27) 

Tew fielders running about. If you feci 

like getting involved, there are two ways. 

In simulation mode, the bowler can 

attack off middle or leg and the bats-

man can decide to play more or less 

aggressively. 

One or two players are catered for. 

Arcade mode is a solo effort, the bowler 

is controlled decathalon style, and you 

have to hit the batsman's fin: button 

when you want him to play. Before load-

ing the main game, you can define your 

own teams. You enter their names, 

bowling and batting averages, and 

bowler type. 

For this sort of game to succeed, it 

must either appeal to the cricketing buff 

or be just another arcadc game. It lacks 

the sort of detail the buff would want 

to see, and for the arcade addict, it's just 

too dull. 

Lee Paddon. 

Dun Darach 
• Spectrum 
• Gargoyle Games 
• Graphic Adventure 
U £9.95 
* * * * * 

JUST WHEN you think that ii would be 

impossible to squeeze any more out of 

the Spectrum, along comes a game 

which makes you wonder where it will 

all end. Gargoyle Games produce 

graphic adventures. But that is only half 

the tale,- because Gargoyle graphic 

adventures are one of the jewels in the 

crown of British software. 

Unlike most computer adventures, 

which are Tolkienesquc or Gothic^ Dun 

Darach, like the earlier Tir Na Nog, is 

Celtic. From the unpronounceable 

names, to the unspeakable horrors, Dun 

Darach is poctically atmospheric In our 

dreams we've all been to Dun Darach. 

The graphics and action are excep-

tional. Especially wonderful is the 

movement of the characters. Like a 

number of other graphic adventures, 

this one uses the movie camera 

approach. That is you do not see out 

of the eyes of puppet in the computer 

world. Instead you view him through 

a camera. He can be made to walk, grab, 

drop, fight and offer objects to others 

through the keyboard — the same 

medium is used to control the direction 

which the camera is pointing in. 

Cuchulainn is the name of the hero 

of the game. Tir Na Noggers will 

remember him, and his task is to free 

his pal, l ixg the charioteer, from the 

city of Dun Darach. He and the other 

inhabitants of the city look like rock 

musicians, with long flowing hair, bare 

arms and boots — the girts have longer 

hair and mini-skins. 

The city is realised wonderfully in 

this computer game, it is easy to get the 

impression that you are actually there. 

Taking the time to draw a map can be 

dangerous as the inhabitants are a 

bunch of thieves and pickpockets, but 

if you do you will be impressed by the 

size of it, and the attention to detail. 

As graphic adventures go, Dun 

Darach is not easy. But it is highly 

original, superbly crafted and will give 

pleasure for hour after hour. 

Bill Bennett. 

Herbert-

P 5 • M ? • 

•MM i « l « l 

Dun Darach. 

NodeS of 
Yesod 
• Spectrum 48K 
• Odin Computer Graphics 
• Arcade adventure 
• £9.95 
* * * * 

THIS EVOCATIVELY n a m e d g a m e 

features a home computer breakthrough 

— the first-ever Specirum speech with 

Liverpudlian accent. But don't worry, 

it's only the introduction. 

It bears certain similarities to Ulti-

mate'* Underwurlde, not least in the 

quality of production. You play a space-

man who must descend into the depths 

of the moon, collect eight alchiems — 

coloured shapes — and then get to the 

Monolith. All this to save the universe 

from some horrendous evil. 

One of the game's nicest touches is 

that you're not alone in your quest. 

Before you disappear down a lunar pot-

hole you need to catch a mole from its 

hole. When needed, the little crimir can 

be activated to chew through walls to 

new caverns, or to destroy the piany 

creepy crawlies in the moon's depths. 

The subterranean playing are^ has 

many platforms which you hop around 

on. Progress is made in a series of 

athletic somersaults which will often 

land you at the very bottom of a cave 

— minus a life. 

Peter Connor. 

Herbert's 
Dummy Run 

• Spectrum 
• Mikro-Gen 
• Arcade Adventure 
• £9.95 
* * * * 

MIKRO-GEN*$ ARCADE adventures are 

witty in an Ealing comedy way, as 

opposed to the Raiders of the Ix»t Ark 

fun of Ultimate's games. Both software 

ranges use impressive graphics, undis-

closed maps, and take time to master. 

Both software ranges arc more expen-

sive than the average Spectrum fodder, 

but as Rolls Royce will tell you nobody 

begrudges paying extra for quality pro-

viding they have the money. 

Herbert's Dummy Run is a compen-

dium computer game. A number ohhe 

rooms within the arcadc adventure are 

mini arcade games in their own right. 

So for your money you get a lot of dif-

ferent games — a kind of Star Ware On 

45. You have to find items that let you 

do things, like the tennis racquet which 

is used to hit the bouncing tennis ball. 

In this respect the game is adven-

turesque, but go-north, eat-food, bang-

headers will turn I heir noses up at 

Herbert's babyish actions. 

In fact, Herbert is a baby. Just to 

prove it, the game loads and starts play-

ing "Baby Face" — if you can amplify 

your Spectrum's sound output it is 

worth doing so. He comes from a good 

family, being the child of Wilma and 

Vftlly Week, who you may remember 

from the previous Mikro-Gen games. 

VKilly looks like a Tetley Tea man, but 

reminds me of Norman Wisdom. 

The game is set in a department store; 

somehow Herbert has been separated 

from his mum and dad. His adventures 

on the way to the lost and found depart-

ment are like a surrealist's nightmare, 

maybe he jusi drank too much gripe 

water. 

Bill Bennett. 
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For only £14.00 you can have Your Computer delivered to your door, 

every month, for a whole year! It's the best way of making sure you get your own copy 
of Britain's biggest selling home computer magazine, and of keeping in 

touch with all the up-to-the-minute news, views, advice and information on the 
computer scene —without queuing at the newsagents. And if 

you don't want to snip at your favourite fl 
magazine with the scissors, just photo copy the page and 

send it to us instead. We won't feel cut up about it 
— and neither will you! 
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Star* 
chart 
Five-a-side 
Football 
CBM-64 
Anirog 
Soccer game 
£5.95 - disc £8.95 
* * * 

If this indoor football game 

has much of the excitment 

of ice hockey — and many 

of the same rules — you 

shouldn't be surprised. It 

was co-produced by 

Advantage, the same 

Canadian software house 

that brought Anirog's S lap 

Shot ice hockey game to 

the small screen. Not only 

do the players glide around 

the pitch as if they were on 

skates, they can also body-

check each other with 

impunity on or off the ball. 

This escalation of soccer 

violence to the computer's 

screen adds a new and 

unexpectedly enjoyable 

dimension to the game. 

Your view of the action 

moves smoothly from end 

to end following the play, 

and the crowd gives a 

squelchy under-water roar 

as the ball hits the back of 

the net. The play switches 

to a penalty sequence 

whenever you cannon one 

player too many into a wall. 

Playing opt ions include 

three levels against the 

computer, a penalty game 

plus the normal two-player. 

Timeslip 
C-16 
English Software 
Triple Scramble 
£6.95 
* * * 

The game gives you three 

Scramble-type games for 

the price of one featuring a 
screen split horizontally 

three ways. At the top of 

the screen you fly a rocket 

over the landscape, in the 

centre you control a little 

man with a jet pack and on 

the bottom screen it's a 

submarine. 

What are you trying to 

destroy, apart from the 

usual clutter of tanks, fuel 

dumps and civilian housing 

that tend to clutter up 

these sort of games? Well, 

there are 36 t ime orbs 

placed within the three 

time zones. Your job is to 

destroy all the orbs and 

synchronise t ime in the 

three zones to zero hours. 

Sky Fox 
• CBM-64 
• Ariolasoft 
• Shoot^m-up 
• £995 — disc £12.95 
* * * * 

Nor so MUCH a flight simulator as a 

combat simulator, Skyfax features both 

air and ground attack, plus a variety of 

scenarios. The three-dimensional 

graphics are very impressive, especially 

in the airborne scenario. But the hordes 

of tanks rolling across the green terrain 

of the charted colony are just as deadly. 

You have to defend your home base 

and installations against attacks 

launched from a vast alien mothcrship. 

You can develop your skills through 

various training levels through to smalt 

invasions, full invasions, or would a 

massive onslaught be more to your taste, 

sir? Likewise you get promoted through 

five ranks from cadet to ace of the base. 

It is possible to start high (against 

planes) or low (against tanks), in a 

combined scenario. 

The screen display shows the view 

from Skyfax *s cockpit. There is a central 

radar display as well as the actual view 

from the cockpit and by pressing fl ynu 

can choose an overhead or a forward 

view. If there is no activity in your area, 

you can just hit A and the autopilot will 

take you where the action is. As Ariota-

soft's Clive Brown put it: "You don't 

want to be hunting all of the time — 

there are plenty of other programs (hat 

do that". 

But, you can hunt if you want (o. 

Alternatively you can call up your on-

board computer which gives an 

overhead display of alien incursions and 

by moving your cursor on the map and 

pressing A you can go to the most 

stratcgicaly important area, rather (han 

just the nearest. 

The prices certainly make Ariolasoft 

competitive with other quality US 

imports and this is a new game released 

within two months of its American 

debut. "My hope is that we will get 

priccs down to the same level as cas-

sette prices", says managing director 

Frank Brungcr. 

Other nice features in the game 

include afterburners — hit the space bar 

to blast yourself out of a sticky situa-

tion or to zoom in on the enemy. You 

can select a limited number of guided 

or heat-seeking missiles which wipe out 

your target as long as you keep it in the 

middle secior of your cockpit window. 

You can land at home base to refuel, 

which you'll need to do if you use the 

afterburners much. 

There is also a set of five multiple 

mothership invasion scenarios, Halo, 

Alamo, Advancing Wall, Chess and 

Cornered which necessitate different 

kinds of threat analysis on your part, 

Paul Bond 

International Tennis. 

SOFTWi 

sky 

International 
Tennis 
• CBM-64 
• Commodore 
• Tennis simulation. 
• £5.95 
* * * 

Soggy strawberries, and tennis tan-

trums; such are the dubious pleasures 

of another washed out English sum-

mer, and one of its great institutions, 

Wimbledon. Thanks to Commodore, 

the sight of the rain tipping down on 

the centre court need no longer be a 

signal for tennis fans to despair, just 

plug-in your trusty Commodore, and 

get stuck in to this latest offering in 

Commodore's "International" series. 

You get an umpire's eye view of the 

court, with a token bunch of blobs in 

the background "representing" the 

crowd. One or two player options are 

available, and four levels of computer 

opponent are provided. Control is via 

joysticks, moving the player around the 

court and playing the stroke. 

The way you move the joystick as 

you hit the ball determines the sort of 

shot played, in a fairly logical manner, 

i.e., pushing the joystick in the direc-

tion of your opponent plays a long 

straight ball, pulling the joystick toward 

you will produce a moderate length 

cross court ball. 

Most shots are there — ground 

strokes, vollies, baseline play — but 

smashes and lobs are out. 

Flaying the game takes some getting 

used to. The side-on view is harder to 

judge than the more usual down-the-

court style. 

looking at other offerings, there 

seems little to recommend this game 

over Activision's On Court Tennis. 

Lee Paddon. 

The Fourth 
Protocol 

• Spectrum 
• Hutchinson Computer 

Publishing 
• Adventure 
M £12.95 
* * * * 

So vol' made it at last, Johnny. Con-

gratulations, Bertie. This is the first 

phone call you take when as John 

Preston you take up your post as the 

new head of section CI(A), pan of MI5 

responsible for the security of govern-

ment buildings. But you'd better not 

resi on your laurels too long. 

A burglar steals some diamonds from 

a flat somewhere in England, but posts 

back to the M O D some NATO docu-

ments that he lifts by accident at the 

same time. Where's the leak? You'd 

better find out fast, or you'll end up 

being posted to the Falkland*. Worse, 

a nuclear bomb may go off somewhere 

in the UK. 

The game is divided into three sec-

lions: The Nato Documents, the Bomb 

and the SAS assault. You must solve the 

first pan to get the password for the 

second part and so on. The game is a 

high resolution, predominantly mono-

chrome icon-driven adventure. On the 

first screen you have representations of 

three VDUs, a filing cabinet, a VCR 

camcra, a casscttc (this is for utilities 

related to saving the game for continua-

tion at a further date), a graph, and a 

date pad which can be used to advance 

time in the game. 

You just move a pointing hand 

around the screen to select what you 

want to da If you go through the VDL" 

displaying memos a subset of icons is 

overlayed on the screen enabling you to 

read, file or bin documents. A dustbin 

icon is used for the latter function, as 

on the Macintosh computer. 

Paul Bond. 
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The firing squad, from left to right, Formula 1, Arcade Turbo, 
PCA. Bat Handle, Champion, The Boss, 3-Way, Formula 2, 
Computek, The Stick, Computek and Super Champ, 

OF THE MAKING of many joysticks there is no 

end. A few years ago you took what you could 

get; now you're faced with a bewildering number 

of conflicting designs. Somehow you have to 

solve a complex equation involving such variables 

as strength, comfort, responsiveness, manu-

facturers* claims and, finally, the price. One of 

the factors affecting the last variable — price — 

seems to be the use of leaf switches or micro 

switches, the latter being more expensive as well 

as more responsive. Kempston's latest joysticks 

exemplify this difference. 

In keeping with their new image as sponsors 

of motor sport, Kempston's slicks are now called 

the Formula 1 and 2. They've changed the 

previous black for a vibrant light blue. I think 

it's a disgusting colour, but de gustibus . . . 

The Formula 2 is the cheaper slick. It has 

two fire-buttons on the base — presumably to 

avoid accusations of right-handed ism — and one 

on top of the shaft, which is quite tall and 

comfortably grasped. The trouble with this stick 

is that you have to move the shaft a long way 

to get the response you want. It could cost lives. 

More expensive is the Formula I, doubtless 

because it's micro switched. This makes it much 

more sensitive. The construction also seems to 

be more solid. But I found it rather uncomfort-

able to use. It has a very short shaft with a 

bulbous end. The two fire-buttons arc both on 

the base. If you don't want to put the stick on 

a surface, it means wrapping your hand around 

the base and firing with the same hand. This 

caused me considerable pain in the region of the 

thumb. 

Another company with a selection of sticks is 

Wico. The Boss is a pretty nifty stick, with a 

solid plastic base into which the shaft fits snugly. 

The single fire-button is at the top of the shaft, 

a location which can lead to a certain amount 

of fatigue. The Boss is, otherwise, wry comfort-

able and also very responsive. Perhaps just a little 

too much so; at times there doesn't seem to be 

enough resistance and you go much further than 

you wanted to. 

Wico's Command Control is a very superior 

joystick; solid, smooth and attractive. There's a 

snazzy red and black base with a steel shaft. The 

grip is smooth, but this didn't cause any 

problems. This is a very responsive joystick and 

should last a long time. But it's also pretty 

expensive. 

Not quite as costly, though, is Wico's 3 Way 

Command Control, which is the previous stick 

with knobs on. As well as the smooth grip, you 

get a moulded one and a large knob, \fcry useful 

if you treat your games like a round of golf. The 

extra grip means, naturally, extra price. 

Much cheaper is the Gunshot 1, from Vulcan. 

Smartly turned out in grey and cream, the 

Gunshot has a big chunky handle that gives you 

a firm hold on things. Fire buttons are on the 

base and top of the shaft. It gives a quick enough 

response and, while not being the sturdiest stick 

Goodness gracious, great balls of fire, from 
left to right, Micropride's Atari trackerball, 
Marconi's, the AMX mouse. Micropride's 
BBC trackerball, and Voltmace's data input 
pad. 
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around, seems pretty durable. At the lower end 

of the price range it's a good buy. 

The Champion is another lower-priced stick 

but it has an auto-fire option as well as buttons 

on shaft and base. The black plastic grip is 

comfortable and you get a reasonable response 

from it. The whole thing is very light — perhaps 

too light for those who like to bash their sticks 

around. More restrained players should have no 

problems. 

The Arcade Turbo disturbed mc by the noisy 

clicking as 1 moved the handle. But it didn't seem 

to affect performance, which was tolerably res-

ponsive. The Turbo has buttons on base and 

shaft and is very solid; it should stand up to quite 

a lot of punishment. 

But not quite as much as the Super Champ, 

which is a fearsomely large construction of heavy 

black plastic. The long and thick handle with 

fire buttons on top and in trigger position is 

secured in the massive circular base by means 

of a plastic collar that gives strength and the right 

amount of resistance without sacrificing sensi-

tivity. 

The Super Champ's cable rewinds into the 

base, and provides the occasion for some of the 

strangest instructions I've seen in a long time: 

"Rewinding the cable should be always clock-

wisc. If sometimes reverse the direction which 

may cause extangled to the cablc". So now you 

know. 

The Nidd Valley brings a welcome change 

of atmosphere from all these brutal, boasting, 

macho names. It's like those old Dragon or BBC 

joysticks, built to be held in one hand and con-

trolled by the other. Unfortunately, the stick you 

twiddle is rather too small — you can't really get 

more than two fingers round it. I suspect most 

people aren't satisfied with a joystick unless they 

can grab it in a fist and wrench it around. 

If you can manage without chunky handles, 

then the Nidd \blley will do you very nicely. It's 

micro switched, and so pretty accurate and sensi-

tive. It's also one of the cheaper sticks on the 

market. 

The Joy Card, from Hudson Soft, is a funny 

little thing and is definitely not for the histrionic 

games player. It's a small, slim rectangular "card" 

with four direction pads and two fire buttons. 

After using a joystick for a long time the Jay Card 

presents problems of adjustment. You most cer-

tainly cannot bash it about. 

However, once you've got the hang of it it turns 

out to be sensitive and comfortable. It won't do 

for all games, and you won't like it if you don't 

want to use four fingers at the same time, but it's wonh having a look at. 

The Stick is almost as strange. It looks pretty 

much like a joystick except . . . Great Scott! 

What's this? . . . The base is missing! 

It doesn't need one. It works by means of 

"eight-point mercury switches". You get the 

movement you want by tilting the stick in the 

required direction. Obviously, this takes some 

practice since there's no resistance to movement. 

The Stick, though, proves to be very sensitive 

and less tiring to use than conventional joysticks. 

O f course, it won't do for every game. The 

distributors say "it is particularly good with race 

games and flight simulators", and I would 

endorse that; it performed well on Pole Position 

but didn't do much for my chance in the Karate 

game Way of the Exploding Fist. At £12.99 it 

can't be considered expensive, so it may be wonh 

investigating. 

BBC owners used to have a rough time when 

it came to finding a joystick other than the official 

Acorn ones which were widely acknowledged to 

be unsatisfactory, to say the least. 

But times have changed. I f they want a stick 

that looks much like everybody else's the PCA 

is just the ticket. It plugs into the analogue port 

(continued on next page) 
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(continued from previous page) 
at the back of the Beeb and is made of that old 

black plastic again, with the red buttons wc all 

know and love. The shaft has depressions to fit 

your fingers ever so snugly, and is set to one side 

of the base. Fire-buttons are on top of the stick 

and on the base. 

Control is pretty good with the PCA. My only 

reservation is that the thing is so light I wonder 

how much of a bashing it can take. 

Voltmacc's Delta for the BBC is another 

analogue joystick. It looks like a TV remote con-

troller, with the small stick set in it at the top. 

Below that are three buttons; so you must have 

two hands to use it. 

It's a self-centring stick with control that 

matches others. But the same reservations apply 

to this as to the Nidd Valley, There's not a lot 

to grip, and if you get over-excited I wouldn't like 

to be responsible for the Delta's safety. 

Ixioking a little farther afield, Micropride 

import a range of joysticks from Taiwan. At the 

lowest end of the range comes the Quickstick, 

which bears more than a passing resemblance 

to the Amstrad joystick, without the extra socket. 

It is small, and rather frail looking, but the grip 

fits snugly in the hand, and there are three fire 

buttons, on the top and front of the grip, and 

on the base. The action seems rather loose, but 

positive, and seems good value for money. 

The Computek Atari-style stick gets the 

award for sheer bulk. In traditional black and red, 

it dwarfs a standard joystick, standing nearly 

20cm. high. Made for the avid decathalete, or 

Marconi's trackerball and furless friend, 
the AMX mouse. 

someone who likes to put everything they've got 

into a game, this one looks as though it would 

last for ever, certainly long after your Spectrum 

is an exhibit in the Science Museum. 

The Computek stick for BBC computers is of 

similarly good construction. It is self-centring, 

with two fire buttons on its large base, and a 

metal shaft with a bulbous knob on top. It is 

quite sensitive, and has just the right amount of 

spring to centre the joystick without making 

accurate positioning difficult. 

I think it was Snaglcpuss who used to say "1 

hate those meeces to pieces", but he'd probably 

change his mind if he had a BBC and got hold 

of the AMX Mouse. 

The AMX Mouse is so impressive because it 

comes with an excellent drawing program, ART. 

Name Price Company Address 

Formula 1 £16.96 Kempston Unit 30, Singer Way, Woburn Road 
Industrial Estate, Kempston, Bedford. 
0234-856633. 

Formula 2 £11.95 Kempston 

The Boss £15.99 Computer Games CGL House, Goldings Hill, Loughton, 
Essex IG10 2RR. 01-508 5600. 

The Champion £11.99 Computer Games 

Bat Handle £27.99 Computer Games 

3 Way £32.99 Computer Games 

Gunshot 1 £8.95 Vulcan Electronics 200 Brent Street, Hendon, London. 
01-203 6366. 

Arcade Turbo £22.95 New Horizon 1 Goodall Street, Walsall WS1 1QG. 
0922-24621. 

Joy Card £8.95 New Horizon 
or Orpheus Ltd. 

The Smithy, Unit 1, Church Farm 
Estate, Hately St George, Nr Sandy, 
Beds. 0767-51481. 

The Stick £12.95 Lightwave Leisure 2 Maldwyn Road, Liscard, Wirral, 
Merseyside L44 1AL. 051-639 5050. 

Delta 3b £12.00 Voltmace Ltd. Park Drive, Baldock, Herts SG7 6EW. 
0462-894410. 

Datapad £34.95 Volt mace Ltd. 

Delta 14b £29.95 Voltmace Ltd. 

Delta 3d £10.00 Voltmace Ltd. 

Delta 3s £10.00 Voltmace Ltd. 

AMX Mouse £89.95 Advanced Memory 
Systems 

Woodside Technology Centre, Green 
Lane, Appleton, Warrington. 
0925-62907. 

Magic Mouse £59.95 SMC Supplies 11 Western Parade, Great North Road, 
Barnet, Herts. ENS IAD 01-441 1282. 

Trackerball £60.00 Marconi Electronic 
Devices 

Doddington Road, Lincoln. 
0522-688121, 

Quick-stick 
Computek 
Trackerball 

£7.50 
£9.95 

£19.95 

Micropride Ltd Unit 16, Shipyard Industrial Estate, 
Brightlingsea, Essex. 0206-364957. 

As with the Macintosh MacPaini program, on 

which it is modelled, this allows you to pull down 

icons with your mouse instead of having to type 

in text or otherwise enter commands. 

Available options arc arranged around three 

sides of the screen. Move your mouse over ihe 

• desk until the pointer is on the required option, 

press one of the buttons and, hey presto!, you're 

ready to go. For instance, you might want to start 

with a'little graffiti. So you just select the Spray 

Can icon and off you go. Instant subway art. 

It doesn't take long before you're able to do 

quite sophisticated drawings. Mistakes don't 

matter because all you do is pull down the eraser 

and rub them out. Although the program is 

monochrome there is a choice of 32 different 

patterns so a wide variety of effects can be 

obtained. 

Other software available for use with the AMX 

Mouse includes a Utilities disc with icon 

designer and Desk, a program containing diary, 

memo pad, etc. 

The first thing you have to do with 

Connexions' Magic Mouse for the Commo-

dore 64 is assemble it — ball and carriage are 

separately packcd for safety. The software 

includes a Hi-Rcs Graphic Designer — in other 

words, a drawing program. It's similar to the 

AMX one, with the major difference that the 

menu of icons is not constantly displayed. 

You have a choice of nine brushes giving a 

good variety of width and stroke. As with the 

AMX you can draw circles and boxes, fill in back-

grounds and dump to a printer. This mouse, 

though, seemed a little inaccurate; it circles came 

out rather less perfectly than one might have 

expected. 

Also included in the Connexions package are 

a Sprite Designer, an Icon Designer and a Mouse 

Controller which enables you to write your own 

software for the wee creature. 

It's been said that a mouse is really just an 

inverted tracker ball. But it would be a foolish 

man who tried to use Marconi 's Tracker Ball 

for the BBC upside down. It's a hefty piece of 

peripheral, with a large brown ball set in the solid 

base. Marconi supply some software with it, 

including a painting program. This is not as 

sophisticated as AMX An, but it does show just 

how accurate and sensitive the tracker ball can 

be. 

The Trackcr Ball can also be used with some 

— but by no means all — joystick-compatible 

programs. But how many games, Missile Com-

mand apart, would you want to use a tracker ball 

with? Not many, I'll wager. 

Micropride also import two trackerballs, one 

for the BBC, and the other Atari style. The usual 

problems apply, at £19.95, they are expensive and 

don't seem to offer great advantages over the con-

ventional joystick. This is not the fault of the 

trackerball, merely the fact that almost all soft-

ware is designed to be controlled by joystick. 

As far as the Atari version goes, the box is 

15cms. square, and even during the most 

vigorous spinning will stay rooted to the spot. 

The ball moves quite freely and there are fire 

buttons to- the left and right of the ball. One 

advantage over joysticks is the speed with which 

you can stop and change direction. 

The BBC version obviously has more poten-

tial as, here, the position of the ball can be 

directly related to a position on the screen, but 

again, not really designed for use with most 

commercial software. • 
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APPROACHING FAST... 
BRAIN-BLOWING GRAPHICS...MEGA-BLASTING POWER...FAST-ACTION PLAYABILITY... 

'HIGHWAY ENCOUNTER'...A TOTALLY NEW DIRECTION FROM VORTEX. 

ONCE YOU'RE O N IT...THERE'S NO TURNING BACK. 

H I G H W A Y E N C O U N T E R F O R S P E C T R U M 4 8 K • £ 7 . 9 5 
V O I I E X SOFTWARE I S A U S ) LIMITEO VODIEX HOUSE. 14 KANSAS AVENUE, OFF SOUTH I A N G W O R I H Y ROAO. SAIFORO M S ?C»I 



ENTERPRIS 
IN MAYS COMPETITION to win an Enterprise 

128 plus a printer you were asked to comc up 

with an idea either for cheating in an exam, or 

for pulling ofFa computer scam. To our surprise 

this sparked off a minor scandal. 

Teachers and headmasters accused us of trying 

to subvert the exam system: copies of Your 

Computer were withdrawn from school libraries, 

school kids protested, and questions were asked 

in the House. In our defence we protest that the 

competition was intended as a light-hearted jape; 

and to our detractors we reply: Comc ofF it 

Chalky! Where's your sense of humour? 

Needless to say most of the entries took the 

competition less seriously. C. Holland suggested 

a way of using the ZX-81 to hack open the com-

puter-controlled security door of a bank: place 

the ZX-81 near the security lock then, using its 

advanced wedge shape design, hit it with a mallet 

so forcing the door open. 

J. Andeh's idea was to program a computer to 

control a robot arms on wheels. During the exam 

the robot is to approach the supervisor and yank 

down his trousers. In the ensuing confusion you 

can take out a prc-prepared crib sheet and start 

cheating. This entry was nicely illustrated by a 

cartoon in the style of the Beano's Bash Street 

kids. 

H. Kay revealed his three-part plan for making 

sure that he won the competition. First, break 

into the computer-held record of competition 

entries and delete all other entries. Second, hold 

Your Computer's memory banks to ransom. 

Third, alter BPI's records "to show that I am 

editor of Your Computer, whose decision is final". 

Just as well that the entries are not stored on a 

computer but in a cardboar 

RESULTS 
As you might expect many people hit on the 

idea of using hidden radio transmitters to 

communicate with computers during an exam. 

Seiko wrist micros were also popular, as was the 

technique of projecting answers on to spectacle 

lenses. 

The best entries along these would-be practical 

lines were from R. Buckley with his comprehen-

sive Cheat-O-Matic system, and C. Riddington 

with The Perfect Exam Cheat Implement. 

All those mentioned above receive the runncrs-

up prize — copies of the Hackers Handbook and 

Computer Crimes and Capers. 

We awarded the first prize to one of the most 

entertaining entries submitted in a long time, 

which came from Manolo Abd-El-Baki, 21 Rue 

Daniele Casanova, 91330 Yerres, France. This 

amounted to a definitive study of cheating, or 

cheatology as the author calls it. 

Cheating philosophy 
At the start Abd-El-Baki discusses the philo-

sophy of cheating. He argues that "cheating is 

a basic need for virtually all students" and cites 

the Greek philosopher Acsopius, who said 

"cheating is the mother of all wisdom". 

Following this he takes a look at the history 

of cheating and makes the bold claim that "the 

search for the perfect method of cheating has 

been man's greatest preoccupation since the dawn 

of civilisation". 

Finally he gives the specifications of his new 

model, the SOGE — Standard Operational 

Cheating Equipment — accompanying them 

with diagrams and formulae. A team of Your 

Computer scientists is now carrying out a 

feasibility study on the system, and its full details 

cannot be disclosed here. Suffice it to say that 

SOGE involves a pair of glasses, a contact lens, 

and a strip of microfilm. 

GODNieS 

THE Computer Game... D a t c u o f t 
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SPECIA 
OFFER-
ONLY £3.95 
Here's your chance to get 
your hands on the Oest 
book around or. the 
Micronet for Spectrum 
owners - and at £.3 off 
the normal selling pnce 
of £695. 

"A novel idea which has Been well executed by Melbourne House A lot of 
information has been packed into such a small volume and no Micronet user 
should be without it' - Sinclair User 
"Set to become the definitive handbook on Micronet for Spectrum owners ' 

- M i c r o n e t 8 0 0 

"Occasionally one comes across a book which is me definitive source for all 
information on the subject The Spectrum Micronet Handbook published by 
Melbourne House and written by A tm Giles is in this class and no V7X500 owner 
should be without one ' - Keith Rose, Modem House 

To take advantage of this great offer, 
complete the coupon beiow and mail 
to. Modem House, loianthe Road. & / A E S y - U / ^ M C r 
Exeter. Devon EX4 9EA A t ~ H C J U o t 

Please send me my Micronet Book at £3 off the normal selling pnce of 
£6 95 I enclose a cheque for £3 95 made payable to MODEM HOUSE 

| Name | 

- Address — | 

L . _ « _ _ _ _ _ _ _ _ _ _ - I 

ADVANCED 
Z80 MACHINE 

CODE 
A new outhori tot ive guide, for those who wont 

to improve 'heir Z80 machine code programming 
skills lo o genuinely professional l e W , t^ps |ust 
been published by Interface, a ' £12.95. 

If you a l 'eody know the fundamentals of programming in Z80 machine 
code, ond now wont to expand your skills, lo tackle advanced, serious ond 
practical p rogram development, then this is the book for you. 

Aefvonced Z80 Mochine Code Programming, by Wi l l iam Nitschke. fills o 
serious gap in the literature on programming the Z80. Rather than deal ing 
with the elementary concepts of Z80 architecture, this new book discusses 
the mater ial you now need to know to advance your skills. The core of the 
book looks ot popular p rogrommmg applications. Starting with the basics 
of organising information, generol ing arrays and tables, block moving, 
shifting and erasing, string manipulat ion, dato compression and commond 
tables, it moves on to odvonced applications like word and sentence 
decoding, Games programming is then examined in detai l , including three, 
dimensional maze generat ion, onimoted graphics ond the development 
ond coding of arcade games, and the synthesis of speech ond sound 
effects. There >s also a complete set of 'undocumented' Z80 instructions. 

You con buy AJvoncecf Z80 AAochme Code Programming by Wi l l iam 
Nitschke (ISBN 0 907563 90 2) at £12.95 f rom most book ond computer 
stores, or direct f rom the publisher. p?sst free, ot: 

Interface Publications Ltd. , Dept YC, 
9-11 Kensington High Street, 
London W 8 5 N P 
(Trade only: WHSD Leicester) 

interface 

r * 

s a 
• THE Y 

RE PR» ITS 
a ready made sales aid 

If you are 
interested in a 
particular article 
or advertisement 
in this publication 
why not take 
advantage of our 
reprint service. 
We offer an 
excellent, 
reasonably priced 
service. For 
further details and 
a quotation. 

RING KAYE JONES ON 01 661 3779 
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50 STICKS MUST BE W O N 
RULES 

• The winner of the competition will 
be the person who, in the view of 
the editor, puts the joystick features 
in the right order and comes up 
with the most interesting idea. 

• The name of the winner will be 
printed in the November issue of 
Your Computer. 

• All entries must arrive at the Your 
Computer of f ices by the last 
working day in August 1985. 

• Each person may enter the 
competition only once. 

• Entries to the competition cannot 
be acknowledged. 

• No employees of Business Press 
International or their relatives may 
enter the competition. 

• The decision of the editor is final. 
• No correspondence on the result of 

the competition will be entered into. 
• Business Press Internat ional 

assumes no responsibi l i ty or 
liability for any complaints arising 
from this competition. 

Now you can win the 
revolutionary Stick — a 
joystick from Lightwave 
Leisure which does without 
a base by using mercury 
switches. It plugs straight in 
to any standard 9-pin 
joystick port. All you have to 
do is put five features in 
order, then dream up your 
ideal system for on-screen 
control — speech, sound, 
sci-fi variations on joysticks 
— the sky's the limit. 

£ 6 0 0 tf/tfe/tfaf 

w f c 50 STICKS COMPETITION 
Number these five joystick features — Don't forget to enclose this coupon, or a photocopy of it, when you send in your 
1 for the most important down to 5 for idea for an ideal computer control system, to Stick Competition, Your Computer, 
the least. Room L221, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 

• Responsiveness 
• Button positions 
• Comfort 
• Price 
• Strength 

Name 

Address 

Idea {written or drawn, use extra space if necessary). 
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FIRST FIST TH 
FIRST FIST - THEN, Mordon's Quest, Tenor- mention future projects like a Whitbrcad Round 

muhnas, and Lord of the Rings plus conversions 

of Siarion and Fist for other machines — not to 

Knuckle wrestler Geoff Heath, Melbourne's new 
U.K. chief, still plans to go ahead with the launch 
of Terrormolinas — a holiday disaster spoof 
adventure by the team who wrote Hampstead — 
despite the trail of real life disasters facing 
tourists this summer, from hijackings and bomb-
ings in mid air and on Spanish beaches to alerts 
in British resorts. 

the World Yacht Race game and enhanced ver-

sions of current hits for new machines like the 

Commodore 128. 

Everything seems to be coming up roses for 

Melbourne House since Geoff Heath became 

British boss a few months back but he would be 

the first to admit that the seeds of success had 

already been sown. The current wave of strong 

software was all under development long before 

Geoff took control, but when he arrived the 

company had faded out of the public view with 

Starion waiting to be launched. 

Although Fred Milgrom, the international 

head of Melbourne House, admitted to Your 

Computer that the likes of Ultimate wvrc pro-

ducing arcade games that "were technically far 

superior to what we were coming up with" and 

promised to do something about it, that was over 

a year ago and there was still no sign of action. 

Melbourne was a leading adventure house but 

had no chance of catching up with the arcade 

specialists. 

Geoff decided to scrap the expensive video-

style packaging planned for Siarion and go for 

a simple cassette case in the belief that a good 

Spectrum shoot5em-up just needed to be seen on 

as many shelves as possible. 

Timing was also important — with thousands 

of Spcctrum owners looking for something like 

Elite to come out on their machine. But when 

Starion hit the shelves the quality of David 

Webb's vector graphics on screen and the idea 

that Melbourne House could produce a success-

ful program that was neither an adventure nor 

written by an Australian were both major 

surprises. 

But if Starion was a cracking good variation 

on an old theme, Vfay of the Exploding Fist was 

something else — one of those programs which 

sets standards by which others will be judged. 

Timing again was nice — out in good time for 

the World Games at Crystal Palace on July 27 

where non-Olympic sports like Karate will have 

their world championships. 

Jeoff Thompson, World Heavyweight Karate 

Champion from 1982-84 and Team Champion 

now, who is competing there, believes that Fist 

has enough of the feel of the real thing to attract 

computer gamers into abandoning the screens 

and taking up Karate. Jeoff urges caution though 

" I want to see the sport develop — and safely. 

If they wish to take it up go to a local karate club 

but be careful". I f anyone plays the game then 

wants advice on taking up the sport they can 

write to him for advice at Pursuit of Excellence, 

PO Box 699, Fulham, London SW6. 

Jeoff first tried Fist at the Commodore show 

"it looked very authentic, movements, drop 

sweeps — the mood, music and atmosphere" but 

he couldn't take it seriously — until he had suf 

fcred the indignity of being repeatedly laid out 

by kids of half his age, "I got really competitive". 

With three hours a day training for the 

championships — "it's a combat form of chess, 

you never really master i t" — Jeoff has not had 

much time to improve his game on screen but 

he uses it as a break from training. He'd like to 

sec a sport version where you take on teams from 

other countries. 

After Starion and Fist, which were the May 

and June blows in Melbourne's Summer offen-

sive, July drops into lower gear with Mordon's 

Quest. Geoff Heath was born in Morden, and 

if my supposedly efficient Croydon-based hire-

purchase company claims to operate from 

Croydcn on its headed notepapcr, I suppose these 

Aussies can get away with a mis-spelt tribute to 

the head of the British office. 

But no, Mordon's Quest turns out to be just 

the next text only stage in the Classic Adventure. 

Mordon is apparently the most important person 

in the history of the universe so I suppose he 

need not worry about being mistaken for a grey 

south London suburb stranded between 
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Like karate 
champ Jeoff 
Thompson, 
Melbourne 
House is 
exploding 
into action. 
Meirion 
Jones asks 
what next 
after the 
Fist? 

Mitcham and Chcam. 

About the only significant feature of the Quest 

is that it will be ready simultaneously in 

Spectrum, CBM-64 and Amstrad versions 

whereas Starion and Fist will gradually migrate 

to other machines over the next couple of 

months. 

Summer migrants to Spain arc the targets of 

Terrormolinas, an adventure aimed at people 

who do not usually buy adventures by the team 

who wrote the snobby social climbing computer 

game Hampstead — Peter Jones and Trevor 

Lever. Peter works in public relations and he says 

that Hampstead went down well although "Your 

Computer were fairly scathing about it. It was 

tongue in cheek which perhaps you didn't 

realise". At least that well known micro mag The 

Listener made it their computer game of the year. 

This time Peter and Trevor are taking more 

LORD OF THE RINGS 

Good news for Frodo fanciers. Fellowship of the Ring, first part of Tolkien's Ring and eagerly awaited 
sequel to the program which established Melbourne's reputation — The Hobbit — will appear 
in late September. Philip Mitchell, left, who programmed The Hobbit and Sherlock Holmes is team 
leader for Lord of the Rings and is seen here back at base with Lyn and Russel Comte and Fred 
Milgrom, right, who is the international head of Melbourne House. 

of a chance. Terror is based on the idea of col-

lecting snapshots — unlike its predecessor this 

game has graphics — during a Spanish holiday 

in which everything that could go wrong does 

go wrong — from tummy bugs to bombs. Despite 

the risk of accusations of bad taste if tourists are 

hurt on the Costa Brava this year, Peter says it's 

"less risky than actually going to Spain". He's 

also not worried that the Spanish government 

may be offended — "we haven't written it for 

the Spanish tourist industry. I hope it does offend 

some people". 

, No wonder Fred Milgrom asked them to "be 

nicer to the Spaniards" when he saw an early 

version. Fred's other contribution was the name 

Terrormolinas which he suggested as an alter-

native to the working title which was Holiday 

in the Sun — after the Sex Pistols song. 

A global conspiracy game is what Trev and 

(continued on next page) 
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MORDENS 
QUEST 

The a ASSK? Adventure continues 

ORDON'S 
UEST 

Motion's Quest takes up where Classic Adventure 
left off. It's a 150 location text adventure and 
Mordon is the ancient one who asks you to find 
all the components of his immortality machine 
— if you fail the universe will be destroyed. 

(continued from previous page) 
Pete arc working on next — sounds a little closer 

to the "plain of Tharg and the misty mountains 

of Blimp" which arc the traditional settings for 

adventures and which they find "almost 

incredibly narrow". 

Lord of the Rings 
Meanwhile back at the Victoria branch of the 

Melbourne House global conspiracy Philip 

Mitchell is leading the team working in the ulti-

mate misty mountains adventure — The Lord 

of the Rings. After the Hobbit — which was also 

programmed by Philip — expectations arc high 

so there will be no attempt to cram the whole 

thing into one game. He and his team, which 

includes "Fred's creche" — a bunch of Univer-

sity of Melbourne computing students moon-

lighting in the vacations — are putting together 

The Fellowship of the King, the first part of the 

Tolkien Ring trilogy which again like the Hobbit 

will be a book plus game set to be released in 

late September. Then the other pans — the Two 

Towers and the Return of the King will be 

released at six month intervals. Before the Two 

Towers appears the Whitbrcad Round the World 

Yacht Race, which will run from this September 

to next March, should have made it to Australia 

and back again. Appropriately Milgrom plans a 

simulator game based on the race where you have 

to use radar and satellite navigation as well as 

fighting off the hazards of the sea. 

Now that Melbourne House has a British boss 

— below Fred but at least every decision does 

not have to make the passage to Australia and 

back — the company seems to find it easier to 

hold to its intended course over here. 

Geoff I leath does not think that the problems 

of Acorn, Sinclair and the like arc a real threat 

to the software industry. "Even if Sinclair is 

having problems right now I don't believe the 

consumer is worried by that. People haw still 

got money to spend". Piracy is not such a 

problem cither " i f you produce a good product 

at a good price" and the "new copyright act will 

help". 

He believes that most of the small software 

houses that have folded were bound to go any-

how. "The days of starting up in a garage and 

running off a few hundred are over. The big soft-

ware houses — under 10 companies count — arc 

run as businesses. Soon there will be six or seven 

companies with others under their wings". 

Looking forward to more Ram 
New machines mean it takes more program-

ming time to create games that will take advan-

tage of increased Ram — which again favours 

companies with big resources, but programs like 

Fist use every last byte of the 64's memory and 

Melbourne's teams are already looking forward 

to the luxury of I28K Ram and beyond. ".More 

memory has never been enough for the pro-

grammers" as Geoff points out. At first they will 

produce enhanced versions of existing games for 

machines like the CBM-128. 

Melbourne will still carry on producing books, 

for people who have just bought a micro "to tell 

them there are other buttons on it than shift and 

run" or who want to go on to machine code — 

"the helicopter head stuff". 

Before joining the Milgrom organisation Geoff 

was Mr Activision in this country so he's seen 

it all but he is still enthusiastic about computer 

games. After all "there's no other business where 

you can go home at night and be a karate expert". 
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NAME 
Just name your top 10 games and win a Commodore 
64, a CPM machine and 128K of Ram all rolled into 
one — in other words the Commodore 128. Sounds 
easy — but as Ellie Dee, Elsie's eider sister, finds out 
you can be spoilt for choice. 
AlTHOl'GH PURISTS lell you there's no differ-

ence between the early jerky monochrome space 

invader clones and today 's games like Skyfax and 

Raid Over Moscow, or that adventures have not 

advanced since Crowther and Woods Classic 

Adventure, the qualitative jump between chasing 

white blobs around the screen and playing arcade 

quality games in your own home came with the 

launch of popular colour computers — the 

Gridrunner — the Vic-20 classic. 

n m o r j M M t r «••< e e e « e e e 

Dambusters — going for gold. 

Tir Na Nog — real graphic venture. 

Knight Lore — 3D arcade venture. 

Vic-20 in Summer *8I and Spectrum in Spring 

'82. 
Games like Jeff Minter's Gridrunncr made 

good droid-zapping use of the Vic with enough 

colour and buzz-saw sound to keep you mes-

merized. It had that magic addictive ingredient 

which puts it in my all time top ten — unlike 

Minter's later efforts which were technically more 

proficient, colourful, tuneful and complex but 

less fun to play. 

Meanwhile in America Atari waded in with 

a whole series of cartridge games that were to 

set the standard for the home arcade. Missile 

Command, Defender, Star Raiders and Pole Posi-

tion all used the Atari 400 and 800's superior 

graphics and sound capabilities while the quirky 

Oric went another way, even if the price of 

machines and software kept them out of the 

hands of all but a few British Atari fanatics. 

Pole Position was unchallenged as a racetrack 

game until the likes of Talladega on the Commo-

dore 64 and Revs on the BBC. Star Raiders was 

only upstaged by the slower and more thought-

ful Elite this year. Buck Rogers-type games 

passed me by although Zaxxon still has its 

champions. Frogger spawned hundreds of copies, 

elaborations and even simplifications like Jumpin" 

Jack which has a charm of its own; snake games 

slithered out of all the software houses and every 

self-respecting micro had to have its own version 

of Galaxians. 

But nothing compared with the Pac-Man mad-

ness that swept two continents and slides into 

my 10 toppers. If Pac-Man had arrived a couple 

of years later it would probably have been called 

Ghostbusters. Pity it didn't play as good as it 

sounded on the 64. 

In Britain in 1983 Manic Miner singlchandedlv 

raised expectations of what the humble Spcctrum 

might achieve and platform games became the 

rage. At the same time strategy struggles like 

Eastern Front, or on a less serious level Foot-

ball Manager, developed. The Commodore 64 

allowed more realistic sports games on screcn — 

like International Soccer which set new standards 

for realism. 

The bigger memory of machines like the 48K 

Spectrum 64 allowed adventure writers to go for 

epics like the Hobbit. Tir Na Nog might make 

my ten. Knight Lore definitely does — I love the 

3D crossword style of arcade adventures with 

those Filmation graphics. You need little 

reminding of the outstanding programs of the 

last year, some of the strongest yet. From Fighter 

Pilot and Boulderdash to Daley Thompson's 

Decathlon and Solo Flight, David's Midnight 

Magic and Lords of Midnight or the current 

wave of block busters — Dambusters and co. 

RULES 

• The winner of the competition will be 
the person who, in the view of the editor, 
comes up with the most amusing or 
clever idea for a new screen, room or 
feature for their favourite game. 

• The name of the winner will be printed 
In the November issue of Your 
Computer. 

• All entries must arrive at the Your 
Computer offices by the last working 
day in August 1985. 

• Each person may enter the competition 
only once. 

• Entries to the competition cannot be 
acknowledged. 

• No employees ol BPI or their relatives 
may enter the competition. 

• The decision of the editor Is final. 
• No correspondence on the result of the 

competition will be entered into. 
• BPI assumes no responsibility or 

liability for any complaints arising from 
this competition. 

Ghostbusters — what a tune. 

44 YOUR COMPUTER, AUGUST 1985 Q 



e @ M m T . E R 

1 

2 

3 

4 

5 

6 
7 

8 
9 

10 

CEM128 COMPETITION 
Don't forget to enclose this coupon, or a photocopy of it, when you send in your idea, which 
can be written or drawn or both, for a new screen, room or feature in your favourite game 
plus a list of your Top 10 commercial games to Your Computer, Room L221, Quadrant House, 
The Quadrant, Sutton. Surrey SM2 5AS. 

Name 

Address 

Written or drawn idea for new addition to an existing game — use extra paper if necessary. 
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THE SINCLAIR 

In the wake of Clive Sinclair's financial trouble 
John Dawson reassesses potentially his biggest 
money-spinner — the QL. 

TUfi m u n c h of the Spectrum's successor, the 

16 bit QL with its 68008 central processor unit, 

exceeded anything that had gone before in terms 

of advance publicity. It was unfortunate that, 

once again, the manufacturer's marketing 

advisers took precedence over wiser judgment 

that the QL machine wasn't ready either in terms 

of the quality of the software or the factory's 

capacity to deliver. 

The operating system software and Basic inter-

preter contained numerous errors and a series of 

new Roms have been issued in the course of the 

first year. That's a depiessingly familiar story but 

it occurs across the board in microcompuierland; 

remember the early Eproms in the BBC Micro 

and the problems with the One. Writing original 

sofiware is very difficult, particularly at the low 

level of an operating system. The new Apple soft-

ware for the Lisa — a comparatively unsuccessful 

launch, but for different reasons — and the 

Macintosh, took more than 100 man-years to 

write at the cost of a king's ransom. 

But, admire Sir Clive Sinclair's entrepreneurial 

spirit as you may, if you take delivery, several 

months after placing your order, of a machine 

which doesn't work properly, you are likely to 

discount your role in the British computer 

industry's success story and demand a better 

product. 

Now leave all these aside, for if you buy a 

Sinclair QL microcomputer today they are past 

history, how good is the QL as a general pur-

pose microcomputer now, and what sort of value 

docs the machine represent for the money you 

are spending? 

Hardware is less important than software at the 

level of complexity represented by the Sinclair 

QL. Nevertheless, it is the hardware that pro-

vided the basis for the name "QL". A quantum 

is the smallest quantity of some physical pro-

perty, such as energy, that a system can possess 

according to the Quantum Theory. 

The Q L is 48 cms — 19in. — long, 14 cms 

— Sin. — deep, 5.5 cms — 2in. — high and 

weighs 1.5 kilograms. In that space is the main 

printed circuit board, two Microdrive tape units 

and the keyboard. Compare these measurements 

with the BBC Micro's 16 by 14 by 2.5in. and 

you will appreciate that the QL is comparatively 

portable. 

Unlike the BBC Micro, the QL has a separate 

power supply which weighs about one kilogram; 

but the BBC requires a separate tape recorder 

or floppy disc drive for mass storage of programs 

or data. 

Communication with peripheral devices is an 

important part of the design of a successful 

microcomputer. Compatibility and standardisa-

tion are effected at several levels, from the design 

of the plugs and sockets at the lowest level, 

through to software protocols that will control 

the transmission and interpretation of informa-

tion at the highest. There are 11 sockets on the 

QL: 

« - • * ' * * 

* 3 v v * 1 
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. - IS IT MATURING? 

1 64 pin bus from the 68008 CPU 
2 Rom cartridge socket for plug in software 

cartridges 
3 Two control socket for joysticks 
4 Two non-standard RS-232 sockets — lead-

ing to one RS-232 interface 

5 UHF output providing modulated RF for a 
TV 

6 Video outputs 
— RGB + synchronisation 
— Monochrome + composite 

synchronisation 
— Composite PAL video 

7 Power — Power supply unit delivers 5 volts 
at 1.8 amps and 15 volts AC at 0.2 amps 

8 Two 3.5 mm sockets for linking up to 63 QL 
computers into a type of Local Area Net-
work 

There is no parallel port which would be 

compatible with a Centronics interface on a 

printer. The control sockets for games joysticks 

are inputs which are switched on or off rather 

than the accurate, if slow, analogue to digital con-

verters on the BBC computer. 

On the other hand, the inputs in each QL. 

control socket have been arranged to correspond 

to two different, and very useful, sets of keys on 

the keyboard. If you wanted to write a program, 

for example, that would allow a disabled person 

to use a wordprocessor program, this arrangement 

would give you a good start. By most standards 

the QL is rcsonably well equipped in terms of 

the input/output hardware. 

The QL keyboard consists of two plastic 

membranes which have opposed metallised pads 

underneath the hard plastic keys. When a key 

is depressed the two pads are squeezed together 

and an electrical contact is made. The keys travel 

a reasonable distance down and up when they 

are pressed but there is no definite point at which 

you can be sure that an entry has been accepted 

by the machine. 

Visual display unit manufacturers like Tele-

video make computer terminals that will stand 

up to continuous use for many hours each day 

and they use orthodox keyboards which feel like 

an electric typewriter. 

One of the best keyboards that I haw come 

across was on the original Nascom. That used 

semiconductor Hall effect switches which 

operated when a tiny magnet was moved by the 

operator's finger pressing on the key. There were 

no mechanical contacts in the Nascom keyboard 

and no "bounce" or multiple charactcr entry. 

After the Nascom there was a steady tendency 

to downgrade the quality of the keyboard in new 

machines, presumably because the economics of 

competition have intruded more and more into 

domestic microcomputer design. 

However, the Q l . keyboard feels much better 

than the Spectrum or the first Oric and the 

improvement is probably due to the influence 

of the BBC microcomputer keyboard which is 

acceptable to both secretaries and scientists. 

Two Microdrive cartridges provide built-in 

mass storage of programs and data on the QL. 

Each cartridge will hold a maximum of 100 

Kbytes and the continuous loop of tape com-

pletes one traverse in seven seconds. The BBC 

machine requires either an external tape recorder 

or floppy disc drives before it will store anything. 

Data transfer using cassette tape is compara-

tively slow — 120 characters per second — but 

the BBC interface is robust, if primitive. Like 

other aspects of the computer, the QL design is 

theoretically attractive; the hard questions are to 

do with practical reliability and the Microdrive's 

cost effectiveness. 

I think I would still hesitate to trust informa-

tion that affected my livelihood to the QL Micro-

drives without the most careful backup 

procedures. Floppy disc manufacturers quote the 

expected error rates for storage and retrieval of 

information and the uncorrected false read/write 

data rates are better than one bit in 10 gigabits 

and the floppy and hard disc interfaces now on 

the market for the Sinclair QL will make the 

computer more attractive. 

However, the additional cast will bring the QL 

close to the Apricot F1 purchase price and starts 

to whittle away at the BBC price differential. 

The QL screen display on a monochrome 

monitor is very good. The image is stable and 

lower case letters such as q, y, g and j have 

descenders which are two rows deep — the BBC 

characters are one row deep — and are easy to 

read. The spacing between lines is good. The 

operating system adjusts the screen format 

between 80 and 64 characters for display on a 

monitor or a television. 

The graphics resolution may be set to either 

255 by 255 pixels with eight colours, or 512 by 

(continued on next page) 
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(continued from previous page) 
255 pixels and four colours. However, it is 

possible to produce stippled or mixed colours 

which increase the complexity of the graphics 

eflects considerably. 

The QL is lighter than the BBC Micro and 

this can be attributed, in part, to the use of more 

recent, and more sophisticated integrated circuits. 

The memory chips in the QL are 4164 ICs — 

64 Kilobits — set against the 4816 ICs — 16 

Kilobits — in the BBC. Similarly, the QL uses 

two microprocessors and a number of ULAs — 

Uncommitted Logic Arrays. 

The weight of the chips themselves is im-

material; it is the clustering of more functions 

into a single chip that matters. Reducing the 

"chip count", with consequent effects on the size 

of the printed circuit board, the number of asso-

ciated components, and the smaller case, is the 

factor that contributes to the lighter, but more 

powerful, machine. 

"More powerful" is a statement that needs 

careful examination. The Motorola 68000 central 

processor unit is an extremely powerful integrated 

circuit that is used now in some very expensive 

commercial computers. UNIX, the suite of 

programs that looks to have a good chance of 

becoming the next standard commercial operat-

ing system, runs happily on the 68000 series of 

microprocessors. 

The CPU itself can address directly 16 mega-

bytes of random access memory, has a rich set 

of addressing and indexing modes, has 17 

internal registers, can handle data as 8, 16 or 32 

bit words, has multiply and divide instructions 

built into the chip's machine-code repertoires and 

can use cheap integrated circuits from the 68000 

family for peripheral input and output of data. 

It is an elegant and powerful integrated circuit. 

But the central processor unit of a computer 

does not determine the effective computing 

power delivered by the machine. The CPU may 

be strangled by poor design of the rest of the 

machine or smothered by badly written software. 

Remember that the BBC Micro uses the rela-

tively old 6502 CPU and yet BBC Basic per-

forms calculaiions faster than almost any other 

8 bit microcomputer. The BBC's success is owed 

to the stunningly clever design of the machine 

operating system and the Basic interpreter. 

The Basic interpreter in the QL docs not 

operate as quickly as the BBC Micro despite the 

raw power locked up in the 68008 CPU. It is 

the software that you buy or write for a computer 

thai unleashes the power. Wilhout instructions 

to follow, the most powerful computer in the 

world is a useless, dead thing. 

The QL Basic interpreter is well thought out 

and has good syntax or structure for helping you 

to solve problems by writing programs. But it 

is unlikely that you will want to write your own 

communications program, adventure or arcade 

style games, home accounts programs and so on. 

The range of software for the QL is still quite 

sparse and this, I think, is the most serious 

criticism of the computer taken as a whole. 

Four programs arc supplied with the QL. The 

first versions operated slowly but these have been 

replaced with a new issue 2.0. Sinclair has 

operated an exchange scheme tor the earlier pro-

grams. 

Quill is a powerful wordprocessor with very 

sophisticated on-screen formatting, good file 

handling and good control over the printer. Its 

search and replace facility is fairly basic but 

overall Quill is an effective and friendly piece of 

software. Two other programs — Abacus, a 

spreadsheel and Archive, a database — complete 

the three most used pieces of software in office 

work. 

Abacus has all the usual facilities that are 

regarded as essential in a good spreadsheet 

program and, in addition, you can use labels to 

identify rows, columns or single cells. It is far 

easier to build a model when you can refer to 

"December.Materials" or "Temperature.5 Gal-

CONCLUSIONS 
• It's the software that controls how useful 

or entertaining a microcomputer will be 
for you. I am never impressed by the fuss 
and bother that surrounds 16 bit micros. 
Software for eight bit machines is still 
only beginning to scratch the surface of 
the profitable and/or socially valuable 
uses to which microcomputers can be 
put. 

• Most computer systems mature during 
their lifetimes in terms of the range and 
quality of software that will run on the 
machine. 

• The Psion software bundled with the QL 
has been markedly improved and is now 
very good. That will cover the business 
needs of the great majority of the QL's 
users. But there is a virgin market for all 
the fun programs that helped the 
Spectrum to take off, provided that they 
can be delivered quickly. 

Ions/hour" rather than to "A24" or "VI7". 

Archive is a form of database programming 

language wiih which you can create procedures 

to enter, manipulate and print information 

according to your requirements. The manual says 

that it is possible to build relational files as well 

as the simpler card indexes. Archive is similar 

to dBase II in terms of the commands — there 

are 65 instructions — and although it is not 

possible to create a number of indexes to a data-

base, Archive has a large potential. 

Kasel, the fourth program from Psion, is a 

clever business graphics package which will take 

data and present it in different ways. You can 

display pie charts, bar and line graphs on the 

screen and the program will dump the screen 

image to one of several printers included in the 

printer driver. 

All the Psion programs have an excellent 

"Help" facility which loads detailed information 

from the program cartridge about any of the 

functions in the program. Data can be exported 

from any of the programs to any of the others. 

These two features, assistance on screen and 

integration of the data used by all the software, 

would make the Psion software outstandingly 

good value if you had to buy it. Given away with 

the machine, it is clearly the main reason why 

many people buy the QL. 

But if you want to play games or demonstrate 

some scientific theory such as the reflection of 

sound waves from a concave surface, it's a dif-

ferent story. It is almost impossible to buy 

programs for the QL from W H Smiths and 

similar high street chain stores and wen the pages 

of specialist magazines ofler very little apart from 

a terrific chess program. 

While the QL is well supplied with languages 

- API., BCPL, Forth, Assembler, C, Lisp, 

Pascal, Fortran are all available from one com-

pany or another — it has not attracted the huge 

programming eflfort that went into its pre-

decessor. • 

Below: The QL keyboard — "better than the 
Spectrum". 
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ROTRONICS DX-85 
DOT MATRIX PRINTER 
• 100 cps. 80 column 
• Italics, condensed 

expanded 
• Centronics 

"...a jewel of 
Spectrum programming..." 

(Popular Computing weekly) 

* Assembler & Monitor in 
one package 

* Many new features 
* Fully relocatable 
* Supplied on cassette — 

back up option to Disc 
* Fully Disc compatible 
* Plus much more 

£19.95 
f 

P 
0 

Fast Mail Order from: 

ynj RESU Ui 
CTU RESO UE 
CTU RESfl UE 
CTU RESQ 

THE B 

CODE: 
MACHINE! 

AMSTRAD CPC464/S64 

ASSEMBLER + 

MONITOR 

,'lMUKtbUUL 
PICTURESQUE 
°l(rrURESOflf 

C M 

Send SAE for full details 

PICTURESQUE (Dept YC). 6 Corkscrew Hill, west Wickham, Kent 

o n * 

c A ^ 

S s S S * 

S T O N E C V J P 

B A B G W N 

mKeyt>oaf<' 
t p r ump to i } £12 95 

S S s s s - - ^ a s 

S S ? ^ 

a* 
iidROW 
U e W W ® 
ptOGramS 

Rotronrcs DR2301 
Data Recorder 

i Audio and data 
i Suits all home micros 
i Direct VIC 20 
and C8M 64 
connection 

ft^Spes^ { 
nfOQTams J \ 

your cheque. PO payable I r quote 
All prices include VAT and p t p Please make 

d o SMT Or ( 
nber Wriley 

and address clearly Please allow 28 days tor 
delivery SMT. FREEPOST Greens Norton. 
Towcesler, Northanls. NN1? 6RR 

laya 
Access Barclaycard number Write your name 

" ~ »2<d 

Rotronics 
Portable Case 

123"* 15-
cubed loam 

i Holds Spectrum or 
VIC 20 C8M 64 

i Components work 
in situ SMT 

Ace d o w n the l i n e 
Punch data down the line with 

Miracle Technology's Modem 
WS2000 

WS2000 links your computer 
into the world-wide telephone 
network - the world of PRESTEL. 
Telecom Gold. Telex. MICRONET. 
databases and bulletin boards. 

Flexible, versatile, high quality 
WS2000 wins every point, as over 
11.000 business and home users 
know MICRONET recommended, 
PCN Best Buy. British 
Microcomputing Awards Finalist — 
WS2000 plays its rival off the court! 

'fir-

Our match winner, with BT 
telephone lead, mains power supply 
and comprehensive manual, costs 
£129.95 ex.(£154 73 inc. VAT&UK 
delivery). We can also supply the 
necessary leads and software for 
most computers — an unbeatable 
service! 

wMk 

Vrtvti II * U.r4 -i/'ri T,jjr Ufl <*' fViM» tnn .<«».•".m'mi PLC U i W SOO it nr Tr̂ nf N f̂ <V Tnmr UiTm4 8»il> TdMMlUhaH PLC 

YOUR COMPUTER, AUGUST 1985 49 
w 



ightmagic is the ultimate graphic design package giving you 

the ability to create stunning graphics and complete 

illustrations at your fingertips. 

Now you can produce and edit complete screens and 

pictures. Use Lightmagic as a fascinating program in itself or as an 

exciting new dimension in your games and programming. 

Just look at these features! 

*Fully integrated screen editor and UDG designer. 

* Drawing with pens. 

*Painting with brushes - 10 different effects in 20 sizes. 

* Illustrating with airbrush. 

* C u t and paste facility. 

•X-Lettering in upper and lower case characters, also double 

height facility. 

*User Defined Graphics - Choose from I 47 pre set graphics or 

define your own. 

* U D G Designer for creating and editing up to 7 sets of User 

Defined Graphics. 

*Facilities to mirror, invert, copy, move, enlarge, fill, route, etc. 

A comprehensive manual with worked examples, gives you a 

step by step guide to Lightmagic through every stage of 

screen composition. 

Full facilities are provided for tape storage of finished 

pictures and UDG's, together with a temporary memory 

storage facility. 

So enter Lightmagic and start designing today! 

pecially written for BASIC programmers finding the 

prospect of machine code rather daunting! 

Now there's a straightforward way to learn all about 

ne code and its many applications. 

Here are just a few of Machine Code Tutor's many features: 

* A complete machine code tutorial on two cassettes with up to 

100K of data depending on machine type. 

* Between 27 and 3S progressive lessons depending on 

machine type. 

*Full explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 

-X-Ruro a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 

-X-No matter how much you experiment the safeguard system 

prevents crashing of the program. 

* Automatic error checking. 

*AII machine code instructions are dealt with throughout the 

program and in the accompanying manual. 

* Comprehensive reference manual. 

Machine Code Tutor really is the most complete instructor 

around. Learn from your computer rather than a book, and do it 

at your own pace. 

Using the tutor you should be confident of writing complex 

bghtmagic yid Machine Code Tutor ire available from all good stockists. or direct by filling m the coupon bctow arid rctummg to 

New Generation Software Ltd., FREE POST. Bath BA2 4TD For instant despatch phone yoir order now on 022S 316924 quoting yoOr Access or Barclaycard number 

Please send me bghtmagic{s) at £ 14.95 each, and Machine Code Tutor(s) for the Computer at £ 14.95 each. P&P FREE 

I enclose my che<}ue/postal order made out to New Generation Software Limited for £ 

Name Address 

Cheque/Postal Order No 

Card No. Signature New Generation products are sold according to their terms of trade and conditions of sate 



NEWS 
o a e 
r s s 
t t t 
h 
The crystal ball 
Radar Games of Dudley 
have released Confidential, 
a graphics and text 
adventure where you step 
into the world of a private 
investigator. Available now 
for the Spectrum and soon 
for the 64 and Amstrad, 
Confidential will be 
reviewed next issue. 

A helping hand 
Keith Foreman of Rugby 

has almost completed 

Colossal Cave but wants 

answers to the following:-

1. What should t do with 

the magazine "Spelunker 

Today"? 

SUNO BARO FDNES TTIW 

TATI EVAE L 

2. Where is the Pirate's 

chest? 

a) NMUL OCEG NARO 

RAEN SEGA SSAP "EMA 

S " OF EZAM Nl 

b) UOYB ORET ARIP EHTT 

ELTS RIFU OYLI TNUT 

IDNI FT'N OWUO Y 

3. Are the carpet and 

curtains in the Soft Room 

signif icant? 

TIGN IKAE RBTU OHTI 

WNOE SAVE HTGN IPPO 

RDRO FYLN O 

For the first t ime in any 

home computer magazine, 

here's some hints for 

owners of Infocom's new 

and utterly brilliant Hitch 

Hiker's Gu ide to the 

Galaxy:-

Robot grabbing the Babel 

Fish? 

LENA PFOT NORF NILE 

HCTA STUP 

Bugblatter Beast spotting 

you? 

LEWO TEHT HTIW DAEH 

RUOY REVO C 

Problems with the Vogon 

Captain's poetry recital? 

YRTE OPYO HNE: NOIT 

AICE RPPA RUOY W O H S 

TSUM UOY 

Yours in dungeons and 

danger, 

Hugo North. 

o 
u 
t 
h 

Our man with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. 

Tracer 
Sanction 
• Commodore 64 
• Activision 
• £9.95 Disc only 
YOU'RE THE highest ranking agent of 

the Stellar Intelligence Agency (SIA) 

and have been assigned to capture the 

Wing, the most notorious criminal in 

the galaxy. 

You begin in SI A HQ on the planet 

Mongo facing a sinister gent in sun-

glasses. Trying to take his shades away 

only results in getting slapped. And 

that's one of the good things about this 

adventure — you can examine and 

experiment with many of the objects 

and still get a sensible response. 

Your spaceship is nearby — you'll 

need to buy fuel and a map of the 

galaxy. On the planet Sonex, a long 

line of people waiting at the Tourist 

Information Centre might snooker 

you. Waiting politely in line gets you 

nowhere fast — the queue moves 

slowly and people keep barging in. 

Puzzles abound. A bartender is in 

a daze and having trouble remember-

ing anything — a clear-cut case of 

amnesia. A ragged hermit gets hot 

under the collar if he catches you 

swiping a solar battery from his shack. 

Stalactites are none too secure — one 

false move and you're in danger of 

becoming a kebab. 

Further into the galaxy, a neat 

"sword in the stone" puzzle may baffle 

you and an unsociable chap will try 

to shake you off a suspension bridge. 

In a park, an old gentleman feeding 

the pigeons tells you to "Get ofTmy 

turf, crumb." Old age pensioners 

aren't what they used to be. I f you're 

not careful, he'll whip out a magnum 

.45 and say "Go ahead — make my 

day." Of all the pensioners in the parks 

in all the galaxy, you have to pick on 

Dirty Harry's grandad! 

The graphics are particularly good, 

a hi-res picture for every location. 

Some are animated — the rolling eyes 

of an angry hermit, a soaring fount-

ain, and a flowing river for example. 

There's a wide vocabulary and 

response time is fast. 

The Tracer Sanction is an enjoyable, 

medium-complexity adventure with 

several original wrinkles. 

Bored of the 
Rings 
• Spectrum 
• Delta 4 
• £4.95 cassette, £6.95 
Microdrive 
A MITE WEARY of Middle Earth look-

alike adventures? Browned off with 

Baggins dopplcgangers? Then this 

large (three-pan Quilled game's the 

perfect antidote; it blows a gust of 

irreverent air right through the Shires. 

Bored o? the Rings is a delicious 

send-up of you-know-what. The 

author, Fergus McNeil, has done a 

superb job. Text is presented in an 

impressive character set, using green, 

blue, grey and white to splendid effect. 

There are some graphics but it's in the 

prose where the adventure excels. 

Fag End, your uncle Bimbo Faggins 

house, bears a startling resemblance lo 

a certain location in another adventure 

— does a round green door ring a bell? 

As you enter, you'll hear Grandalf in 

conversation with B imbo:" . . . and so 

we'll need to get some dense lemming 

to take it and dump it where old eye-

ball can't get it." "But what stupid' 

individual can we get for a suicidal 

folly such as this . . . " 

The Tracer Sanction 

As Fordo, a boggit, it won't be long 

before you're joined by a large 

company. Do these names sound 

vaguely familiar: Spam, Pimply, 

Murky, 1-egoland, Aragont, Borrower 

and Giblet? Later, there's a delight-

ful sideswipe at the famous vending' 

machine that appears in the classic 

Crowther and Woods adventure. 

Eating some magic beans has a 

strange side effect: Fordo sees a 

squadron of pink elephants flying past, 

pursued by brightly glowing traffic 

wardens., "Coroner's verdict: 

overdose". 

This is an extremely funny adven-

ture. Ifyou like a good laugh then get 

this at once. It's only available by mail 

order (048 93 5800) and deserves to 

be a massive success. Excellent. 

Assassin 
• BBC B 
• Robico Software 
• £9.95 tape, £11.95 disc 
JUST ROOM for a brief ment ion o f 

Assassin, a machine code text adven-

ture. It has a fairly sophisticated 

command parser that allows input of 

a more complex nature than the usual 

verb plus noun. 

Using text compression techniques, 

the game offers over 220 locations to 

explore, many characters to meet and 

a host of puzzles to solve. The game 

comes attractively packaged and 

includes an adventurer's notebook and 

card entitling you to help should you 

get stuck. 
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WELCOME TO Birdy, a challenging Spectrum 

machine-code game for anyone — though it's 

no longer than 6.5K, it runs on 48K models 

only. 

You are the humble but brave little Birdy — 

a Birdy being a rare breed of penguin, very fond 

of ice, but you won't find him being friends 

with an Uglic. 

Birdy likes adventure. And that's the reason 

why you'll find him collecting diamonds on the 

frozen wastes of the Jupiterian Southpole. 

There is only one slight problem: the 

extremely high gravitation on this planet. 

Normally it would be impossible for Birdy to 

take the enormous diamonds wilh him, but the 

gravitation is eliminated by a leviiation power 

that arises from a combination of three of these 

precious stones in a row. 

That's why he must push the diamonds over 

the icefields in order 10 join three of them. 

This would be simple if there weren't any 

Uglies in the neighbourhood . . . These nasty 

tomato-like creatures don't like Birdy taking 

away their diamonds, so beware those fellows!! 

Lucky for our hero, they are not too intelligent. 

To help the Uglies to The Other World Birdy 

can squeeze them with one of the numerous 

blocks of ice lying around in the screens. 

Sometimes Birdy can, for a while, make an 

Uglie dizzy by activating the electric fence — 

that means punching it — when such a nasty 

creature is wobbling along it. 

If an lccblock is pressed by Birdy but it can't 

move, then it will fall to dust. Note that an 

Uglie cannot be killed by a sliding diamond. 

Points are scored for squeezing the Uglies and 

Listing 2. 
10 GO TO 3 4 0 

20 INK 7 s PAPER l l BORDER 3 t C 

LS I SAVE "BIRDY-CODE"CODE 4 9 3 3 6 

. 6 5 2 8 

' 0 PRINT " » » VERIFY { Y E S / N O ) ? " 

4 0 IF INKEY*=»"N" THEN RETURN 

5 0 IF I N K E Y X > " Y " THEN GO TO 4 

e 
60 PRINT FLASH ! ! " • • PLEASE 

PLAY THE TAPE" 

70 VERIFY "BIRDY-CODE"CODE 4 9 5 

3 6 , 6 5 2 8 i PRINT "VERY W E L L ' 1 " : 

PAUSE 25S RETURN 

60 INK 41 PAPER 0 : BORDER Is C 

LS 

90 PRINT " I FLASH l s " » « START 

YOUR R E C O R D E R . . " 

100 LOAD "BIRDY-CODE"CODE 4 9 5 3 6 

, 6 5 2 8 

110 PRINT • • " • » GOOD OLD QUALIT 

Y ' " j PAUSE 2 5 : RETURN 

120 INK 0 : PAPER 7s BORDER 4 : C 

LS 

130 LET «-10s LET b « l t s LET c-1 

2 : LET d - 1 3 l LET » - 1 4 s LET f - 1 5 

140 PRINT "*•» Type numbe r o f F I 

RST b l o c k t o e n t e r " t t INPUT b 

• q l PRINT b e g : I F b e g O I N T b a g O 

R b u g II OR beg 101 THEN GO TO 14 

0 
150 PRINT E n t e r number o f 

LAST b l o c k t o e n t e r " | « INPUT 

e n d : PRINT e n d : IF e n d O I N T e n d 

OR e n d < b e g OR e n d > 1 0 l THEN GO TO 

150 

160 PRINT ' " Y o u want t o e n t e r b 

l o c k " ; b e g ; : IF b e g < e n d THEN PR I 

NT " t o " s e n d 

170 PAUSE 5 0 : CLS 

180 RESTORE s FOR n-1 TO b e g : R 

EAD « u « s NEXT n 

190 FOR n - b e o TO e n d : READ »um 

200 PRINT "TYPE IN : BLOCK " ; n : 

PRINT 

210 INPUT L INE b * 

2 2 0 PRINT b * 

230 IF b * - " Q U I T " THEN RETURN 

2 4 0 IF LEN b * - 1 2 8 THEN GO TO 26 

0 
250 PRINT i PRINT FLASH l l " » YO 

U MADE A MISTAKE, TRY A G A I N ) " ' t 

GO TO 200 

260 FOR g=1 TO 128 : LET k>CODE 

b * ( g > : I F ( <k>»48> AND <k« - 5 7 ) > 

OR ( < k ^ « 6 5 > AND ( k < - 7 0 ) > THEN NE 

XT g : GO TO 280 

270 GO TO 2 5 0 

280 BEEP . 1 , 1 2 s BEEP . 1 . - 1 2 : LE 

T t - 0 

290 FOR G»0 TO 6 3 

500 LET v-16*VAL b * <2»o+ l ) •V r tL 

b * < 2 « q * 2 ) : POKE 4 9 5 3 6 + n « 6 4 + o , v 

3 1 0 LET t - t + v 

320 NEXT g 

330 I F t O t u a THEN PRINT ' FLAS 

H I s " * CHECKSUM ERROR, TRY AGAIN 

t PR INT : GO TO 200 

340 PRINT " O . K . " " --

350 NEXT n 

360 RETURN 

370 INK 0 : PAPER 6 : BORDER 2 l C 

LS 

380 PR INT AT 3 . 1 1 | " » MENU • " 

3 90 PRINT AT 8 , 3 : " 1 - ENTER 

HEX-CODE" j AT 1 0 . 3 ; " 2 - SAVE B 

YTES" iAT 1 2 , 3 s " 3 - LOAD BYTES 

400 PRINT AT 2 0 , 2 i FLASH Is BRI 

GHT 1; INK 4s PAPER 7 t " • PLEASE 

MAKE YOUR CHOICE 

410 LET K-CODE INKEYS-49 

420 I F NOT K THEN GO SUB 120 : G 

0 TO 370 

430 IF K - l THEN GO SUB 2 0 : GO T 

O 3 7 0 

4 4 0 IF K-2 THEN GO SUB 8 0 : GO T 

O 3 7 0 

450 GO TO 410 

460 REM • DATALINES'-CHECK • 

470 LET T-0 

4 8 0 RESTORE 

490 FOR N-0 TO 101 

3 0 0 READ D: LET T-T+0 

5 1 0 NEXT N 

5 2 0 I F T-621249 THEN RETURN 

5 3 0 BEEP . 7 , 2 4 : BEEP . 7 , 0 : BEEP 

1 . 5 , - 4 8 s PRINT FLASH 1: BRIGHT 

I t INK 4s PAPER 0 s E R R O R IN DA 

TALINES. AAARG 1 1 " s STOP 

5 4 0 CLEAR 4 9 5 3 5 : POKE 2 3 6 5 8 , 8 : 

GO SUB 4 6 0 : GO TO 3 7 0 

3 5 0 DATA 2 5 0 9 , 2 5 2 6 , 5 5 2 8 , 3 5 7 3 , 7 3 

5 1 , 5 9 8 4 , 5 9 3 5 , 1 9 4 7 , 7 3 3 9 , 7 1 9 3 

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

0 9 , 8 8 0 3 , 8 0 3 8 , 7 9 5 9 , 7 4 8 1 , 7 8 8 0 

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

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

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

2 6 , 7 7 0 6 , 6 7 0 B , 7 0 2 3 , 5 9 8 6 , 7 4 2 6 

5 9 0 DATA 7 1 1 3 , 8 3 5 1 , 7 6 0 9 , 8 1 B 0 , 8 2 

3 3 , 5 4 7 4 , 6 3 7 7 , 9 3 4 0 , 7 9 2 4 , 7 6 9 9 

600 DATA 8 1 8 3 , 7 8 0 2 , 5 7 8 7 , 5 5 6 1 , 7 5 

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

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

2 3 , 6 9 7 6 , 7 0 8 9 , 6 4 0 3 , 8 7 2 1 , 7 4 7 7 

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

3 6 , 27B3 , ' 5 4 9 , 2 7 2 2 , 3 0 6 8 , 2 6 4 3 

6 3 0 DATA 1 3 2 4 . 3 3 2 0 , 3 6 7 3 , 3 7 4 2 , 3 6 

7 1 , 2 4 3 4 , 3 3 1 8 , 3 4 9 1 , 4 1 9 8 , 4 0 4 9 

6 4 0 DATA 1 3 9 4 , 5 8 4 , 6 1 6 1 , 4 3 4 4 , 4 1 1 

9 , 6 B 1 4 , 7 8 9 6 , 7 3 2 5 , 7 1 1 5 , 6 6 7 2 

6 5 0 DATA 5 9 3 8 , 6 5 7 1 
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lis article is 
ailable on Telsoft. 

E Verlind and 
A and R Revesz with 
a challenging game 
for the Spectrum. 

for placing the three diamonds in a row. The 

latter will give you the greatest number of 

points. Reaching 5000 points will be rewarded 

with a bonus-Birdy. 

You can control your Birdy with a Kettjp-

ston joystick or with cursor-keys. For playing 

the game only the four directions arc used: 

pressing zero — or fire — will cause a break 

that enables a player to return to Basic. Please 

note that we can't guarantee the machine code 

won't crash if restarted after a return to Basic! 

Take two blank tapes: one for the program 

itself and another for the saving of the hexloadcr 

and the bytes as far as typed in. 

Enter listing 1 — the loader program that 

draws a loading message on the screen — and 

then loads the entire machine code block. Save 

this one to tape 1 after having entered it. 

Now type in the hexloader — listing 2. It's 

safe to save this one to the other tape before 

starting to work with it. After this is success-

ful, the nicest part of the job has to be done; 

typing in the hexdump. 

First Run the hexloader, you will see a menu 

now: select the input-option. As you have prob-

ably seen already, the code is divided into 102 

blocks of 64 bvtes (=128 characters = 4 lines), 

numbered 0 to 101. If you are at this point for 

the first time, type 0 for the number of the first 

block to enter. 

Have a little patience 
If you know what the last block you'll enter 

today is, type it when the Spectrum asks for 

it, otherwise simply enter 101. Then you have 

to do the real work. 

Please have a little patience alter having 

entered a block: the computer checks your input 

and that takes a little time. 

Vt'e think that you won't type all in in one 

go: if you want to stop entering code type Quit 

when your machine asks for the bytes of a block: 

you will see the menu again. 

Choose save to save the code to a tape and 

please remember the number of the last block 

you entered. Nexi time, Run the hexloader 

again, choose the toad option and continue 

entering until you've finished it all. Save the 

complete code after the loader — listing 1. The 

game is now ready to be played! 

We really hope you like this game and we 

think you will, but we can also imagine that 

you don't want to enter 6.5K of code. If so, you 

can send a letter to us Dutchies and we'll send 

you a copy on cassette. Please send £3 with your 

letter. For that you'll receive a Birdv copy with 

Listing 1. 
10 REM • • • » • • > • • • • • * • » * 

20 REM B I R D Y ' * * • « 

3 0 REM » • » » • • BY » • » • * » 

4 0 REM » • E . VERL IND • • 

5 0 REM » » A . REVESZ • » 

6 0 REM • • R . REVESZ » * 

70 REM * » MAY 1 9 9 5 » • 

8 0 REM • • • • • • • • • • • » • - » • » 

9 0 INI 7* PAPER 0 : BORDER 0 : C 

LEAR 4 9 5 3 5 : GO SUB 2 1 0 

100 PR INT » 0 t 19BS VERL IND g. RE 

\4ESZ BROTHERS" 

110 INK 0 : PR INT AT 0 . 0 ; : LOAD 

"B IRDY-CODE"CODE 4 9 5 3 6 , 6 5 2 8 : POK 

E 2 3 6 0 6 . I 2 8 l POKE 2 3 6 0 7 , 1 9 2 i P t * 

E 5 2 9 8 3 , 1 2 9 I POKE 5 2 9 8 4 , 2 : POKE 

5 3 0 1 2 , 6 5 : RANDOMIZE USR 5 0 0 4 8 

120 READ D * i LET L=*0 

130 PR INT AT Y + L , X | 

140 PR INT CHR* <CODE D * < l > + 6 3 > : 

: LET D * = D * ( 2 TO >: I F 0 * ( 1 ) " " " # " 

THEN RETURN 

150 I F D « < l > - " » " THEN LET L*L+1 

: LET D » « D * < 2 TO 1 : GO TO 130 

160 GO TO 140 

170 LET Y - 3 : LET X - 2 : INK 6 : GO 

SUB 120 

180 LET Y « 9 : LET X - 1 2 : INK 5 : G 

0 SUB 120 

190 LET Y= 1 6 : LET X « 2 : INK 4 : F 

LASH 1: GO SUB 1 2 0 : FLASH 0 

2 0 0 RETURN 

2 1 0 INK 2 : BRIGHT 1: LET 

" I 
PR INT AT 2 1 , 0 s P t : PR INT AT 2 , 0 : 

P * : D IM P * ( 3 2 ) i LET P « t l ) - " » " i L 

ET P$< 3 2 ) " " » " 5 FOR Y - 3 TO 2 0 : PR 

INT P f * NEXT Y 

2 2 0 BRIGHT 0 : GO SUB 1 7 0 : PLOT 

1 5 . 4 8 : DRAW 2 2 5 . 0 : DRAW 0 , - 3 2 : D 

RAW - 2 2 5 , 0 : DRAW 0 , 3 2 : RETURN 

2 3 0 DATA "AAAAMMMAE MM IMMMAMMI A I 

AEIAAAA>AHl AF'MNCAFK APAFKPAHIHMLA 

AHLA»BHl.CPAFK AFK APDPAPANCAPAABHL 

C*ADDADDDABDDCDABCDDCAADAAADDA«" 

2 4 0 DATA "EMMlEMMA«AFt- AHHMA»AFI 

AMAFK•BDDCBDDA0" 

2 5 0 DATA "MAAAEMMAEMMAMHIAEMMIM 

AEIEMMA»PAAAFAFKPAFlPAHIAFK APOFt 

PABC«PAAAPAFK PDHKPANCAFK APBPKPBH 

1 »DDDCBDDADABCDDCABDDCDABCBDDAH" 

2 6 0 REM • U-CASE LETTERS ' 

a beautiful loading-screen drawn by Alex and 

we also pay the postage overseas for sending 

the tape. Our address is: "Birdy", E. Verlind 

and A. + R. Revesz, Waalstraat 3, 7333 JR 

Apeldoorn, The Netherlands. 

Hexdump. 

BLOCK e 

8066664 40000000000247E24247E2400 
0C7F7F6C 7F B07F 7E006264BS 10264600 
3828381B3B647E3B0EBE I R 0 0 0 0 0 0 0 0 0 0 

BLOCK 1 
a*, w i s i e i e 18«: et 3B38OC0CBC0C 38 sa 
266618FFFF186664000C1C7F7F7FIC1S 
00000000000C0C IC0000B03F7F7E0000 
00000000000C:! C 100 107.0 7 BE 1C 38 7060 

BLOCK 3 
3F7F676B73637F7E3C7C6C0CBC0C7F 7E 
3F7F431F7C6B7F7E3F7F43IE1F437F7E 
2666666666 7F7FB63F7F607F7F037F7E 
3F7F6B7F7F637F7E3F7F870EBC0CICIB 

BLOCK 3 
3F7F637F7F637F7E3F7F637F7F037F7E 
eclCicBeaBiciciaocictcBoicicscsa 
B3BEIC303BICBE02003F7F 7FO07F 7F7E 
1BIC0EB7B7BEL1C3B3F7F6 366BCB00CBE 

BLOO 4 
9FB1EBCE D89C989E 3F 7F63637F7F6362 
3E 7F637E62637F7E3F 7F 636B6B637F7E 
3E7F676363677F 7E3F 7F60 7C 7C607F 7E 
3F 7F 607C 70606040 3F7F 636B6F637F 7E 

BLOC* 3 
2363637F7F6363623F 7F1C1C1C1C7F7E 
1F 3F030363637F 7E23666C 78786C6662 
307B707070707F 7E377F 7F6B6B636362 
2363737B6F6763623F7F636363637F7E 

BLOCK 6 
3F7F6 3637F7E6B603F7F63636B677F7E 
3F7F63637C7F67663F7F607F 1F437F7E 
3F 7F7FICIC1CIC182363636 363637F 7E 
2363636363673E1C236363636B 7F7 762 

BLOCK 7 
2163361C183C67422363637F7F037F7E 
3F 7F060C18307F 7F 0000000000000000 

00 I 0785410101« 

BLOCK 8 
E07382D43EB1 327ED4 3E02CD0I16CD47 
D13EB33236D4AF3280O4FB3E0103FEC0 
32D30E46CD4FO33E480ecDBCD23CCt>CD 
B1D3FD365346BI 31001 I3406CD3C2B3E 

BLOCK 9 
F7DWEF6FC2FFE0B28F33D327FO43EBI 
3267D4AF3237D4329ED3329FDS32A0O3 
teiCFEB02BAB2]37D47EF£B4 280334l8 
BD36B03A67D4FE092BB43C3267D42IAC 

BLOCK 12 
EFDBFECB3720023601 23CB3F2002T6FF 
CtM>7?002360tCB472003F8CF I47E2BAE 
FEB12804FEFF2092110C0B JE01 BE?B0? 
1E0423BE20021E0B3EFFBE20021E00VI 

BLOCK 13 
BCD4I91160D47E124723137E1223137E 
124F23137EI23A58D4BI3F 3A39D480CD 
E603326404BB2158043A63D4863F233A 
61D4 86CDE6D33 26S044 7 08S0FF 402 803 

BLOCK 14 
CD22CS181A2136D43C237ECDB4 D3215B 
04113AD41A867713231A0677CDI1CBC3 
3AC43A3AD4FE002003CDIICB180D2177 
63FE012 903216F 67CD68C B 3A6404FE 36 

BLOCK 18 
85t>r08rE002019BI0AI92IFF0®l I0A00 
C3DSE3CDB30 X I DlC I 7DV16F 10F 2FB3A 
3ff D44F 3A5FD42t 3ACD830 J JA3FD43C2C 
IOC D83t)73<»C,>2A5AD4226D04 213f D4 3A 

BLOCK 19 
a0D48786326BB4Be233A6ED48786326C 
O406FF 21BCD4DD21A1D4B4?3DD233FOF 
POBC007B20T4BE 20F t FB2IF6FF 1 908BE 
280408F BI8T4783269P4 2 AM<n 4 * A62D4 

•LOCK 2* 
835F 3A6BD484 CDC 603F E 2B2032B1BBF A 
B37SB120FB3A3CO43F3A3FD4CDB4O301 
6BD411SED4216DD40AS60Z1A86120313 
230A86B? 1 A861 2CD7DCBCD44CC I 8BBFC 

BLOCK I S 
CAD0C8FES03Q03FE64OABCCE3A63O4FE 
30r.eB3FE64DA0CCE2l3BD4 3A3AD48786 
323ED43F233A5BD4Q7B6323FD4C0E6D3 
FE42CAC6C7FE46CBAT3266D4213ED43A 

BLOCK 21 
64 301 7FE4C3813ED4B6BD42A6<?D4EB2I 
84D4197I I I B A 0 0 I 9 7BC2A69D4EB2IA2 
D41936403A81D4FE001'0I 13A67D47100 
00110001 I93D20FCEBCD41DB3A3EO4SF 

BLOCK 10 
0411ADD40l0?0036i0£DB02IB0D7227D 
D4 3EB4CD9B22AF 327BD4326FD4CDC7C9 
C083CA213BD4T60F 23360D21SA04 3601 
233600CD11CBCDBECBFBCDBBO0CD77CC 

BLOCK 16 
62D4865F233A60D486CDt6O3FE202O3C 
213ED43A63D4863F23 3A61D486CDE603 
FE202B28B100FA0378B12BFB2A3ED4CB 
7ACDB40321SED4 3A3AD48677 23 3A3BD4 

BLOO I I 
AF213BD4772B773A7FD4FE002827AfDB 
1FFE103043E60FFE002BDTFEB120B177 
FEB220B236FF23FEB42002360IFE0820 
2C36FF | B7B3EF 7DBFECB672B0236FF3E 

BLOCK 17 
3677CD7DCB3EB13266D418B0FE 6 4 3BB4 
FE 4F 3B623A66D4F E01CB08CDE DC^0100 
F003 7SB I 20FB3ASr D4C0B4D3CV3A3ED4 
4F3ASFD42E 3ECD86D33A5FD4 3C2E 3CC0 

BLOCK 22 
3A3F D4C BB4D321SED4 3A6D0486 7 7233A 
6ED4Q677CD7DCB2I3FD43A6ED4FEB028 
333A60O486326CD4216BO44E2E4OCDE3 
D3216BD43C236EI 63826002929292929 

BLOCK 23 
IVAK060EEE00O0IBFBD3FE772C772D3B 
20FB1 844 7E3233042B3A62D4B63234D4 
11783ECD68032I33D4341E70CD68D33A 
3304 3D6F 3A34D43F 1638260029292929 

<continued on page 56) 
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Ê THE LOW COST COMPUTER FOR HOME AND BUSINESS • 

\ 

If you know anything 
about computers you'll 
know that disc drives are 
up to fifty times faster 
than cassette when you're 
loading and saving 
programs. In fact, a 
disc drive makes 
computing faster, 
more reliable, more 
efficient and more 
fun. But up till now the -
only way to gain these 
advantages for a home 
computer was to buy a 
separate disc drive 
attachment. Now Amstrad 
are pleased to announce 
the first complete home 
computer with built-in 
disc drive: The Amstrad 
CPC 664. 

And when you buy a 
CPC 664 you'll find it's not 
just the disc drive that's 
built-in. 

You'll get every-
thing you need, including a monitor 
(green screen or full colour). We'll 
even give you a free CPM and Logo 
disc, so all you do is plug in and 
you're in business. 

BUSINESS OR 

PLEASURE -

' ROT,AND . 
S P M C E 

WITH COLOUR MONITOR AROUND 

famous-name software 
houses. Few will cost 
you more than £49 and 
most will cost you con-
siderably less. 

AN EXPANDING 

— SYSTEM 

WITH GREEN SCREEN AROUND 

£ 4 4 9 £ 3 3 9 

THE HOME 
COMPUTER 
THAT MEANS 

BUSINESS. 

There is a com-
plete range of 
peripherals avail-

able to CPC 664 users 
which plug directly into 

the built-in interfaces. 
These include a joy-

stick, additional disc drive 
(to double your on-line 
storage) and the Amstrad 
DMP-1 dot-matrix printer. 
(There's also a cassette 
interface so that you can 
use CPC 464 programs 
on tape). And there are 
many more peripherals from 
Amstrad and other manu-
facturers which can be used 
to enhance the CPC 664. 

HIGH PERFORMANCE 

LOW COST 

Although a disc drive 
will make games more fun 
(and there are loads of 
them to choose from) it 
also makes the CPC 664 
a serious proposition for 
the business user. 

There are accounting, 
word-

The one thing you won't need 
a computer to work out is that the 

Amstrad CPC 664 
represents outstand-
ing value for money. 

You only have to 
check the cost of 
buying all the ele-
ments separately (64K 
computer, disc-drive, 
monitor) to realise 
that the Amstrad 

Wordprocessing with Amsword 

can improve the productivity 

of everyone from unskilled 

typist to trained secretory. 

Around £23.99. 

AMSTRAD USER CLUB 

Join the optional Amstrad 
User Club 
and we'll kee 
you informe 
with our 
monthly user 
magazine, 
ana infor-
mation on all 
software as it 
is introduced. 
Your member-
ship details 

Figure analysis made easy 
wilh Microspread. An easy to 
use spreadsheet with pull-
down menus and a wide range 
of mathematical options. 
Around £49. 

package is very 
nard to b 

processing, 
spread-sheet 
and data-
base pro-
grams (to 
name but 
a few). 

The CPC 
664 is also 
supplied with 
CP/M* to help 
make your 

business more efficient and effec-
tive by providing access to the 
famous range of CP/M* software. 

Amsoft Business Control, is a 
complete suite of programs 
for integrated sales invoicing, 
stock control and sales ledger 
for around 199. (Requires an 
additional I'D-1 disc drive 
around £159 and 1)1.-2 cable 
around £7). 

beat. 
With a green screen 
monitor the cost is 
just £339. With a 
full colour screen it 
costs £449. And afte 
you've saved money on 
the price of the computer 
itself, you go on saving 
on the price of software. 

There are hundreds 
of programs for business 
or pleasure available 
on disc (and cassette) to 
CPC 664 users. Many from 
Amsoft, others from other 

will be recorded on your 
personal club card, which 
entitles members to various 

rivileges and offers. 

I 

d me more information 

Name 

Address. 

Amstrad CPC 664 
Amstrad, PO. Box 462, Brentwood, Essex CM 14 4EE 

YC/FTM/) | 

•< :i"M K1 lrJdrm.uk ol Digit j] Kcwjrctl 1m 
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Ocean Software s available from selected branches erf: 

N W O u n u i m . w H S M n H . C ^ ) 

E-AI.I.IJ.ll.UiH LASKYS R u m b e l o w s C O M C T 

Spectrum Shops and all good software dealers. 
I Ocean Software 

Ocean House 6 Central Street 
Manchester M2 5NS 

I Telephone 061 832 6633 Telex 669977 Oceans G 



Score 358 H i g h 5 8 8 8 L i v e s 3 
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IMPULSE 
Keith Suddick finds 
something fishy at the 
chip factory and gets 
his CBM-64 to help. 

SOMETHING HAS gone very wrong down ai the 

chip factory — silicon chips ihat is, not fish and 

. . . — All of the memory circuits have started 

forgetting the data that they are supposed to 

be remembering! 

In a desperate attempt to find out what has 

gone wrong and hopefully put it right, Floyd 

the droid has been miniaturised and put onto 

the surface of one of the faulty chips. The 

problem soon becomes obvious as the circuit 

is invaded by program bugs and data locks 

which roam across the chip, both trying to turn 

any data they find into garbage. As if the bugs 

and locks weren't enough, worse still arc the 

sparks which shoot across the chip from the 

contacts on either side. 

Floyd can destroy bugs 
Luckily Floyd can destroy the bugs and the 

locks by firing packets of random data at them 

but nothing has any effect on the sparks. Add 

to this the fact that if Floyd is caught by any 

of his adversaries then his own circuits will be 

scrambled, and you can see that he might need 

some help! 

At the start of each screen Floyd will appear 

in the top left hand corner of the chip, a joy-

stick in port number 2 will control his move-

ments and the fire button will fire a packet of 

random data. 
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The chip itself is organised as a 10 by 6 

matrix of memory cells each able to hold a 

packet of data. The data is supplied to the chip 

from outside and is stored in any unused 

memory cell. Floyd will not harm the data in 

any way but if any of the other characters find 

any data then there is a good chance that they 

will interfere with it and turn it into useless 

garbage. 

You start the game with three droids, scoring 

50 points for cach bug you destroy and 100 

points for each lock, remembering that you can-

not destroy sparks! Each screen is completed 

when the memory chip is full, including 

garbage, then you will score 10 points for every 

unharmed data packet retrieved from the chip. 

Bonus of 100 points 
Should you save 75 per cent or more of the 

data — 45 cells or more — then there is a bonus 

of 100 points per valid data packet. 10,000 

points or more will earn you an extra droid. 

On the first screen you will find only one bug 

to contend with but with each successive screen 

up to level 8 a different combination of enemies 

will appear. After level 8 the screens will cycle 

through the patterns for screens 5 to 8 but the 

degree of difficulty will be increased by speed-

ing up the movement of the bugs. A small flag 

in the bottom right hand corner of the scrccn 

indicates the current level of play. 

At its most difficult level the game uses all 

eight of the 64's sprites thus Basic by itself 

would not be able to support the game so the 

program makes use of several machine-code 

routines to deal with the animation of the 

characters and some of the otherwise lengthy 

operations. Unfortunately this generates a lot 

of data statements and requires quite some time 

to read them — although this is only done orfce 

when the program is first run. 

It is, as always, the case that Commodore 

control characters such as cursor movements 

and colour codes, do not tend themselves to dot 

matrix printers followed by photographic reduc-

tion and although anyone who has used Com-

modore machines for any length of time, will 

probably have gotten used to them, I have tried 

to make things easier by including details of 

Program breakdown. 

almost all the control characters used in the 

program in Remark statements directly after 

their use. 

Don't type Rem statements 
These remarks should not be typed — they 

will at best slow the program down slightly and 

at worst cause an out of memory error becausc 

I have placed the video chip data directly after 

the program area. 

'Table 1 describes the abbreviations I have 

used to explain the control codes. As usual, if 

you type the program then be sure to make a 

copy of it before you run it, if you would rather 

not type it then I can supply cassette copies for 

£2.50. Please write to: Keith Suddick, 6 Ravel 

Court, Jarrow, Tync & Wear, NE32 3BW. 
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1 * 1 3 6 ( ? 4 , 1 5 . 2 5 5 . 1 4 6 . 6 3 - / 5 5 2*7.o.o 6 . 0 O.O 0 

<f* t 2 4 . 6 - 6 . 6 0 " 0 . 1 2 6 0 0 2 5 5 . 1 * . 1 1 2 , ; ' . 5 . 31 . 2 " 
I 6 I 7 J d i t i " 3 8 255 . 5 5 2 5 4 . 2 9 3 2315 . 1 2 7 153 " V . 6 - 1 5 - . " 5 2 . 3 1 . 1 3 ' 
1®( d » t • , " ' 4 8 - 1 5 , 4 0 . i s , 1 9 5 . ' 4 0 1 5 . n - . 4 0 1 ' . . - . 5 . 2 4 0 11 ^ 5 . 2 4 8 
1 6 1 9 6 d J t , J l . 2 5 ' i r ; / 7 5. • 1 2 - t - 5 2 . 6 3 H . 2 5 . 3 6 - 6 , 1 2 4 , 0 
1 6 2 6 0 d . n o 1 . 1 2 8 6 . 7 . 1 9 2 0 - 1 3 . 2 2 4 1 2 6 - 6 3 2 2 4 . 2 3 4 ^ - 5 5 . 2 / 4 ; - 3 5 
1 6 2 I 0 l e t > 2 9 3 . 24 127 2 5 5 - 2 4 6 2 5 5 . 2 5 4 . 6 i 1 5 3 , 2 3 3 . 3 1 . 1 5 3 . 2 5 5 . 3 1 . ( 3 3 
1 6 2 2 * d t t j 2 9 5 , 3 | , 2 5 5 , 2 5 4 , 1 195. 2 * - 2 . 6 3 1 8 - 2 4 H - 6 3 . 2 T . 5 . 2 2 4 1 2 7 . 2 9 5 . 2 2 4 
| r J 3 0 d i t « t 2 7 , J I 5 5 . 2 4 6 - 1 2 7 . 1 3 5 . 2 4 0 . ( 2 6 . 4 0 5 6 • I - 2 4 0 . 6 , 2 4 0 - 0 
l e - 4 0 d f t i | 4 . 0 . i t . | . l ? - ! - ' 4 0 . 3 1 - 1 9 5 , . " ' 4 f t 3 1 . 2 3 1 7 4 8 , 1 5 . 2 5 5 . 7 4 8 - 1 5 
I < 2 3 6 d i t > 2 5 3 . 4 6 , ? - 2 5 3 4 6 . 7 . 5 ' . 4 0 . 1 5 - 1 5 j . . - 4 0 . 31 1* 24r t > 3 . 1 3 3 
16260 d i t . 2 5 2 i ; - 5 5 . 2 5 4 , 8 5 3 . 1 9 5 , 2 3 4 . 2 9 3 , 1 ^ 9 2 3 4 , 1 2 7 2 3 3 2 5 2 5 1 , 2 3 5 . 1 9 2 
16270 - t i t , 1 . 2 5 - . 1 9 2 0 2 5 5 . 1 2 0 i v 127 1 2 8 . 0 , < 3 . 6 . 0 . 3 6 - 0 - 6 
I t . I S O 4 i i i | 1 9 2 . 0 , 3 , 2 2 4 6 0 - 3• 24M 1 2 6 . 3 4 2 5 4 J , 2 * 5 . - . 4 
I 6 2 9 « d » t « 2 5 3 2 9 7 . 3 - 2 3 ^ . 2 3 2 < . 2 5 5 . 2 4 0 . t | 1 3 3 . 2 4 8 . 6 3 - 1 5 3 2 4 6 . 1 2 7 , 1 5 3 
163*10 d i t • 2 4 0 . 1 / 7 . ^ 9 5 . 2 4 8 . 6 1 • l ^ - | ( r > . 2 5 4 . 1 . - . 5 . 2 5 5 . | . ; -« ; - . 255 
16310 ' i n 11 . 5 5 . 3 1 . 6 - 2 5 4 . 6 . 0 . 2 5 2 . 6 , 0 , 1 2 0 0 O . d . O O 
1 6 3 2 0 d i t 1 0 . 0 . 0 , 6 - 0 . 0 . 0 2 4 , 6 . 0 2 4 . 0 » . 6 w , 0 . 0 
16 * 36 d i t , 6 0 . 0 . 0 . 1 2 * 0 . 0 . 1 2 6 0 . 0 2 5 5 . 0 . 0 ; 5 « , 0 . 1 . 2 5 5 
163411 d . t > 128 1 55 1 2 8 . 3 . 2 3 1 1 - - 1 9 3 . 1 9 2 . ' , 1 2 9 . 2 2 4 . 7 . 0 , ^ 2 4 
1 6 1 5 6 > 1 4 , 6 . 1 1 2 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 6 . 0 . 0 . 0 , 6 
1 6 ) 6 0 l i t | 0 0 I I O . n . 0 1 4 . « , 1 1 2 , 7 . 0 , 2 2 4 , 7 . 1 2 9 , 2 2 4 , 3 
1637 f t d m 1 * 5 . 1 9 7 . 3 . 2 3 1 . ( 9 2 1 . 2 3 5 - 1 2 8 . 1 i ' 5 - 128 » • 2 5 5 . 0 0 , 5 5 
16386 d > t . 0 0 , 1 2 6 - r t . l l 126 0 0 6 0 0 0 . 6 0 . 0 . 0 . 2 4 i t 

It >96 ditto.24.0.0.«,0,0.0,0,0 0,6,6-0 0,0 
1 6 4 i i 0 d j t i 0 o , 6 , 6 , 0 . 0 . f t . 0 . 0 i t 0 , 0 . 0 . 0 , 6 - 0 
1 6 4 1 0 d i t i 0 - i t O . o . o . o . 2 5 5 . O . O . 2 5 3 - 0 . 6 ; ^ 5 , f t . o 2 5 5 
1642f t d > t i O 0 . 2 3 5 i i 6 . 2 5 5 . 6 , 6 , 2 3 3 0 , 6 . 2 3 5 0 . 0 0 . 6 
164 50 d i t > 0 . 0 . 8 , 6 , 0 . 0 . 0 ft.0.0.0-0-0.0 ft 0 
1 6 4 4 0 | , t . 0 . 0 . 0 4 1 , 0 . 0 , 0 0 i t . 0 . , 1 0 i i B i i 

r u t p O . 0 - 6 , 2 4 . 0 0 . 1 2 C . 0 . 6 , 2 5 3 . 0 . 6 2 5 3 . 0 . 0 . 2 S 5 
1 6 4 6 6 d > t > 0 . 6 . 2 3 3 , 6 , 0 . 1 2 6 . 0 . 6 . 2 4 . 0 , 0 . 0 h . h . b . u 
1647ft d , n f t 0 , 0 . f t o it O . 0 . O 0 . 0 , 0 . 0 0 - f t 0 
1 7 0 6 " d > t J l 2 6 . I t . ' - - 2 , 2 0 8 J . 7 6 . 4 9 , 2 3 4 . 2 3 0 . 2 5 1 . 1 6 9 . 1 . 1 3 3 2 5 2 162 0 
1 7 0 1 0 d H H 8 9 . I 6 f i . 2 . 4 0 9 3 . 189- 1 9 2 , 2 . 3 7 2 5 1 8 6 . 1 8 9 . 1 8 4 . 2 - 1 3 3 
I 7 0 2 0 d p t . > 2 5 4 1 8 9 . 1 7 6 , 2 . 1 3 3 , 2 3 3 . 4 6 . ) , 2 2 2 . 1 6 8 . , r < * . 7 2 . 1 0 . 1 7 6 . ) ? » 
1 7 0 3 0 K i l l ! - 2 6 9 . r o . 2 5 3 . 1 4 4 . 2 , 2 2 9 . 2 5 4 . 7 0 , 2 5 3 . 144 . , . . 4 . 1 6 1 2 5 4 . 1 5 7 
1 ^ 4 0 d i » . 1 2 0 H 1 7 3 . 1 ( . 2 * 8 . 3 7 . 2 5 2 . 1 3 3 . 1 0 0 - 1 6 8 . 1 . 9 9 . 0 , 2 6 6 . 7 0 . 2 3 3 . 144 
1 7 0 5 6 d i t J 5 - 2 2 9 . / 5 4 1 7 6 . i 1 3 6 . 7 0 . 2 5 3 . 1 4 4 . 6 , 2 4 , 1 0 1 2 5 4 . 1 4 4 . 1 . 2 0 0 
1 7 0 6 0 d » t » l 3 7 6 . 2 9 0 . 1 3 2 - 6 9 . 1 8 6 . 2 4 6 . 4 1 7 3 . 1 6 20^ 6 9 . 2 5 , ' 1 4 1 . 1 6 29-< 
( . 6 7 0 d i t » 1 6 4 . 1 7 6 - 2 3 2 , 6 . 2 5 2 . 1 4 4 1 3 3 . 1 7 3 , 1 6 6 . 2 . 2 6 8 4 5 , 1 7 3 1 6 - 2 0 8 4 
I 7 0 W I d J t p l 7 3 . 0 . 2 6 8 - I 0 t 1 7 6 . 1 7 2 . 1 2 f t« 1 t 9 o 2 / 4 1 / " 4 . -24 4. . 4 
1 7 0 4 0 d « t > 1 9 2 > 1 7 6 . 4 2 . 1 9 2 . 1 6 3 - 4 2 . 7 3 . 5 . 1 3 . 0 , 2 2 6 , 7 3 , 1 5 , 4 1 . 1 5 . 2 4 6 
1 7 1 0 0 d . i > 8 . I 4 | 176 2 , 1 6 9 . 2 4 . 1 4 1 . 1 6 8 2 . 1 6 5 . 2 5 1 4 1 , 3 - 2 6 8 - 2 6 162 
1 7 1 1 6 J» t i ] | 8 A 2 5 4 , 7 1 1 3 6 . 1 6 9 . 1 7 « 2 , 4 1 . 4 , 2 9 6 . 2 . 2 6 6 . 2 6 0 . 1 3 2 , 4 1 
1 7 1 2 0 d i t . i 9 « , 1 3 7 , 2 5 6 . 7 1 . 2 0 1 2 . 1 6 . 2 3 2 . 173 169 . >. 2 0 8 • 76 . 1 7 3 - 2 1 
1 7 1 3 6 d j t > 2 * * . 4 l . ' - . . . 1 4 1 2 1 - 2 0 8 1 7 J . i . . n 4 1 . 1 6 2 6 0 6 1 1 7 3 . 0 Me 
1. 140 d > t i 1 4 1 . 2 . 2 6 8 - 1 7 3 - 1 - 2 0 8 1 4 1 . 2 9 8 | 7 ; 1 6 . 2 6 8 . 1 6 6 . 8 , 1 4 6 . 4 0 
1 7 1 5 0 d < t « 4 2 . 4 2 1 4 1 . 1 6 . 2 0 8 . 1 7 3 . 2 1 , 2 6 0 - 2 . 1 4 1 . 1 . 2 6 6 17 - 0 - 2 2 0 
1 7 1 6 0 d j ! 1 7 3 . 2 5 5 - 4 1 15 2ms 3, 1 7 / 176 2 . 1 4 1 . 1 7 7 / 169 , Ir, 141 , 1 6 1 
1 7 1 7 0 d j t , x . 162 128- I 4 2 . 4 . 2 t 2 2 3 2 . 142 4 2 1 , 2 4 6 . 2 6 6 . 7 0 . 1 . " I 4 
I 7 | 0 0 d i t i / . . - > 5 1 . 1 7 4 . ! 1 3 8 . 1 7 3 . . 2 4 7 . 1 - « 2:-4 2 ' * 2 3 4 2 3 4 . 2 3 4 
1 7 1 9 0 d J t e I ;• 4.x 4 2 . 6 4 . 1 2 8 , 2 5 4 2 5 3 - 2 5 1 . 4 7 . 2 3 9 . 2 2 3 . 191 127 
I729 .> d « t > 1 2 0 . 32 129 1 7 3 . 2 1 . 2 0 6 , 5 7 V l . i H I 2 1 , 2 0 8 6 8 . 9 6 . . ; 4 
1 7 2 1 0 d " r J 1 2 0 , 3s. 3 2 , 1 2 9 . 1 7 3 , 2 1 2 6 8 2 5 . 4 8 - 1 2 9 . 1 4 1 . 2 1 , 2 9 S ft8 - 2 3 4 
1 7 2 2 6 d i t 4 l 2 9 - 3 2 . 3 2 , 1 2 9 . 7 2 . 1 5 2 . 72 . 3 2 1 2 9 - 1 5 2 - 7 2 , 3 / 1.- 1 / 9 152 
17230 f i > t > 1 0 . 1 7 f t . ( f t 4 , 1 5 7 . i . i w , 11.14. 1 5 7 . 6 2 6 6 . 1 9 4 . . 9 1 . 1 . 1 7 - I 6 . 2 0 i -
1 7 2 4 0 d . t « S 7 56 12-9 .144 2 5 . 4 0 129 141 . 1 ^ , 2 0 6 8 9 . 9 6 . 4 . 2 3 4 2 3 4 
1 7 2 5 9 < i , ' 1 1 2 « . 16? . 4 . 1 - 1 3 . 9 8 1 6 2 . 4 . 1 7 3 . 2 1 . I V 37 9 8 , 2 4 « . 1 0 8 . 1 7 1 16 
I72«6 d>t«208 37,9«.2(tl.| (89.0.298 106 56.233 .74 74 I n « 
( 7 2 7 6 di» i l i ' . 1 - .it V- - / < - 4 , 4 1 ."4iji.72.l-". 166,169.0.^.146 4 2 
1 7 2 8 0 d > t i 6 . 1 6 6 , 4 2 . 1 6 6 104 2 4 1 6 1 1 4 4 . 1 . 2 4 6 2 4 . ! 0 I • 1 6 0 1 4 4 . 1 

ditt266a33.l67.l33 169 2J 152105 t-S I33-168.105 14-. I 1.170 160 
l , i 0 0 d > t p O 177. I t . ' 201,108 29f J5 , 1 . 4 - 9 9 162 3-188-20. I ^ . l f w ; 4 
17 10 i i i >1 9.145 16.' IP-..-..' 145. l t> 29. 16 41 1., • 14.-.- .1 162 

I. <M> din.tf I .,,. ., 10 112 : ...i.y, , 49 4.| 38.74 
17370 d!t»l 70 169-241 |57 ».2*> IS- 1*. 157.I7PI |<«.1.|5. 1-
1738ft d " >1r9.ft [4] 1^4.2, -6.49 -4.234 0.9,0 H.0 ...0 
17390 d.t.1 33.253. K. 2*-l.6 252 , 144 O.10 - 1 .2OS 56 2 ^ 54.291.8 
17490 d,1.144.4-291.247 !44,lt 18^.9.-N* V- .29 ,01 1414 
I74ltldilt.il!. -4.' 144.2,9^-792 2I.. -7 4 .176 It 
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Educational Software M A I L ORDER 
PROTECTION SCHEME 

If you order goods from Mail Order advertise 
ments in this magazine and pay by post in 
advance of delivery, Your Computer will consider 
you for compensation if the Advertiser should 
become insolvent or bankrupt, provided that: 
(11 You have not received the goods or had your 

money returned; and 
12) You write to the Publisher of of Your 

Computer summarising the situation not 
earlier than 28 days from the day you sent 
your order and not later than two months 
from that day. 

Please do not wait until the last moment to inform 
us. When you write, we will tell you how to make 
your claims and what evidence of payment is 
required. 
We guarantee to meet claims from readers made 
in accordance with the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc., received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 

BUSINESS COMPUTERS 

Ap«£of E IE £63? 1(614} ( 6 5 8 Ap ico lF I ( 694 
1(6701 ( 9 3 3 Epion PX8 ( 900 KBJJl (69? 
Commodore PC10 ( 1 5 9 5 ( 0 5 6 4 I ( 1 6 6 4 
CommodorePC70 (7573 ((24851 (2666 Sanyo 
M8C 775 (1920 ((18991 (1999 Cant-n AJOOC 
(1609 1(1566! (1685 Sanyo MBC550 ( 7 2 3 
•(6991 ( 7 9 9 Seny,, MBC5S0 2 (975 ( (939) 
( 1039 Sanyo MBCS55 2 11343 (C 1322) (1422 

ORIC AND SINCLAIR 

COMPUTERS 

MCP40 One printer plotter ( 1 0 9 1(1101 ( 1 2 2 
Smttaii pocket TV (97 1(951 (101 Swicl*» QL 
C o i w t v (374 1(365) ( 3 8 6 QL floppy due 
w i l » (<07 1(1031 (109 3 5 drive lo auit 
thia nlertace (177 1(176) (196 Sew lair Soeelrt*n 
PVjt Compute 48K ( 1 7 3 1(1771 ( 1 4 7 Q r i g m 
48K &nclar Spectrum ( 8 9 1(95) C116 Kit lo 
upgrade (he S M C I W to Spectrum Plus ( 3 0 (C30I 
( 4 0 M.cioanve ( 4 9 i l 5 0 ) ( 6 0 RS732 -Me-fece 
1 ( 49 ( (50) ( 6 0 Special offer Mx'Odltv* . 
Interface I * 4cartrdgea (97 1(991 ( 1 0 7 Blank 
ntcrodrrve cartr-dgaa ( 3 50 (13) ( 4 Spectrum 
floppy ttac "ite>lece Her Comana diae taction lo< 
•stable due drtvea) (97 1(691 ( 9 9 Intetface 7 
(20 45 1(701 (24 32K memory upgrade kit t « 
16* leecHum ussua 2 and 3 only i ( 31 <(7B| ( 3 0 
Spectrum Cantionict p i i w f i w l K I ( 4 6 1(421 
(47 Z* p m l * haa I m replaced by I he Alphaoom 
32 (71 1(69) (82 ZX61 compute. (361(351 ( 4 6 

COMMODORE COMPUTERS 

Connodwe 64 ( 1 6 1 ((1691 ( 1 6 9 Convenor lo 
afa,w m m oidmerv mono c u u f l , recorder* lo be 
M O »im rt» Ve 70 and the Commodore fi4 ( 9 78 
1(91 (11 Commodore cassette leccdei ( 4 3 l (44 i 
( SO Centiomca prmter ritertace lor Vic TO end (he 
Commodoie 64 ( 4 5 ( (41) ( 4 6 OlK drive ( 1 9 1 
1(1861 (217 

AMSTRAD. ATARI. 
ENTERPRISE AND MSX 
COMPUTERS 
Amet'Ad 464 Colour (3421(348) (38B AnuliK) 
464 Green (232 It2471 (26 J Ami lxd 664 
Colour ( 4 3 9 1(4311 ( 4 6 1 Amsirad 664 Green 
(331 <(337) ( 3 8 7 Alan I30XE computet ( 1 5 8 
(C163) ( 1 8 3 Ale-. 520ST computer (634 1(616) 
( 6 5 6 Atari 800XL computer • recorder ( 1 7 0 
( ( 1 7 3 1 ( 1 4 3 Atari 600X1 Computet * diat drive 
( 7 7 9 1 ( 7 3 0 1 ( 7 6 0 Ate., data recorder (34 ((371 
(4? A ten ,l,K ,y,ve (172 ( t l > l ) ( 1 9 1 Al*., 
1020 pteile. ( 9 3 l ( 99 l (116. Enterprise 64 
computer (172 K170I (190 tmeri»,« 176 (233 
( (779) ( 2 4 9 Goldslai MSX ( 1 3 8 ((138) (156 

ACORN COMPUTERS 
Acorn Elect,on ( 1 1 9 l ( l 19) ( 1 3 9 BBC Mode. S 
»fl» tree toeacft i.'f ( 3 4 5 1(3331 (373 . New 64K 
BBC Model B PVji double derwty rVic interface 
( 4 9 7 1(4841 (614 Acom , ) u rf . DNFS ( 9 7 
1(951 ( 1 0 0 See below 'or turleWe (Mc dttves 
Colour monitor ( 1 8 8 1(778) ( 7 6 8 

CUMANA DISC DRIVES 
To euit O K interface* of Snctae Spectrin and SBC 
B Single 40 tree* j n g , bded (117 ((1701 ( 1 50 
40 t r double aided ( 149 ( (149) (179. 6 0 tr dt 
( 1 6 6 ( (166) ( 1 9 6 Duel 40 tr at ( 7 0 9 ( (211) 
(751. 40 lr ds ( 285 1(2831 (373. 80 l. a* ( 3 0 7 
( (304) f 344 

PRINTERS 

Mew Epson LX80 ( 7 4 9 l (749 i ( 7 6 7 Tractor tor 
1 * 8 0 ( 2 5 1(331 ( 5 3 MCP40 4 Cologi 
(Heitei-plotter ( 1 0 9 i d 10) ( 1 2 2 6,011*' HR5 
C U B 1(1521(184 Brother M1009 ( 201 r(203) 
(234 Shinvva CTI CPA80 ( 2 1 8 ( (222) (758. 
Cannon PW1OB0A ( 3 0 9 1(306) (356 8,other 
EP22 (135 1(1241 (144 Brothei FP44 ( 2 1 2 
( ( 2 0 6 1 ( 2 7 8 

S W A N L E Y E L E C T R O N I C S 

T h e c o m p u t e r Expor t Spec i a l i s t s 

Dept . Y C , 3 2 Go ldse l R d „ S w a n l e y , Kent 8 R 8 8EZ , Eng l and 

Tel: S W A N L E Y 10322} 6 4 8 5 1 

OfftcMtf otdmr* UK pnepi tirtt and *>o\>d* pott arvt VA T Th* tactnxj ptK* * i 
i« to* e*pon cuiiam*/i (mrope *rtj irtfetfttf postage Th* 01MpdKf for export customer* 
OiJtKf* (wop* tineUa3**q Anjfr̂ iia etc) and utciuda* mtured *irm#<< postage 

M I C R O 

• 

| ENGUSH 

4 > 

BBC Micro 
Tape. 4 0 / 8 0 t rack Disc. 
Econst compat ib lo . 

ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 • Apple • PET 
NEC PC8201A 
Dragon (book only) 
All software for the 
above computers. 

M I C R O ENGLISH (BBC. Electronl. Comple te English Language salt tuition 
and revision c o u r t * , to O Level, of 2 4 programs Includes "speak and ipe l l " 
real speech (no exf tas requiredl. C 2 4 . 0 0 . 
M I C R O M A T H S 2 4 program revision or se lMuiKon course to O Level 
Includes 5 9 t o p i c s plus t w o book* . C24 0 0 
A N I M A T E D A R I T H M E T I C Teaches using moving colour pictures loot wofdsl 
Aoes 3 8 £ 6 5 0 Idisc C7.501. 
B R A I N T E A S E R S Book o l IQ tests and p u i r l e p r o g r a m s ( 5 9 5 

exceWenr" E O U C A T I O N A L C O M P U T I N G . 

• I m m e d i a t e dispatch Micro Maths . Mie to English. Mega M a t h s and Master 
Maths. Phone or send orders Or request* <0f t ree glossy colour catalogue to. 

L C L DEPT. Y. 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0 7 8 4 5 8 7 7 1 
24 Orders 

World leaders m oducmuonai software 
tdistnbuto's in 24 countries.) 

TRADC DISCOUNTS 
HEW HO TUNC SERVICE 

•AS SEEN ON" 
TV 

BETA BASIC 3.0 
SPICTRUli 46X 

SINCLAIR USER, JAN. 65 (ABOUT RELEASE 1.6): "MAS ESTABLfcHLD ITSELF AS THE 
STANDARD EXTENDED BASIC FOR THE SPECTRUM—TURNS SINCLAIR HASIC FROM A 
GOOD WftSION OF THE LANGUAGE TO A FANTASTIC ONE." SOW. WITH RELEASE 
3.0. BETA BASIC Bf fOMES PROBABLV THE MOST POWERFUL BASIC AVAILABLE 
ON ANY 6-BIT MICRO.' 

• PROCEDURES - a terrific implementation that l eu you eitenO your Banc! No PR0C 
keyword It needed; e.g. you can uw commanOi like: iwop a.b or #anr_b<n 10,20,J « 
addup bl I.mm. ttnh parameter pa»ln | by value or by reference {including arrattl, 
LOCAL yenables and recursion. 

• Up to 126 WINDOWS vl lh their o»n a t t r l b u m and character H u 
• ANV CHARACTER SI2E (giving Irom I to 64 or more ctiara/Nne:i. 

• LISTINGS elth opt tonal automatic indent* toe e l loops, procedures, IE. etc. Workt 
on el iMinf spectrum Baalc peofrana too: 

• KEYWORDS (including the Spectrum Bene ontal can all be entered by typing them 
in full, or b) the "tingle entry* method, or both In the name line. 

• A full range o( TOOLKIT commaiKlt. • EXCEPTIONAL ARRAY and STRING handling. 

• Many powerful GRAPHICS coram and • EXCELLENT EDITOR - faat an d convenient. 
• MICRODRIVE command! are unproved and much eaaier to ute. 
• OTHER FEATURES, ne» Of improved, are too many ID fully l tn: DO • LOOP structure 

with WHILE, UNTIL and EXTT IF; ALTER, AUTO. BREAK, CLEAR. CLOCK. CONTROL 
CODES. DEF KEY, DPOKE, DRAW TO, EDIT, ELSE . FILL, GET, JOIN. KEY1N. muln-LET, 
LIST a llicer. LIST DATA, ON. 0 \ ERROR. OVER 2. POKE Hrtngt. POP. READ U S E , 
RFF, ROLL. SCROLL. SPLIT. TRACE. USING. E n te r GOTOv GOSLB- and FOR-NtXT loop!. 

• 26 POWERFUL FUNCTIONS: AND. OR, XOR. DEC. HE X$, IMNJ; fax SINE, COSE. 
RNDM. CHARS, NUMBI R. DPE1.K, FOE. FILLED, INARRAY, INSTHING, ITEM. LENGTH. 
MI MORYt. MEM. MOO. SCRNi, W l f t t . STRINGS. TIMES. USINGV 

• Spectrum Baalc compatible - y w can ron e a l u M t programt. Trantferable to Microdrive. 
Wefsdrive and other tpeclal w n w m available. 

• Cumprehemtvc AS-l ire manual. More (hiui 60 pagei. packed with eVatnplei. 

• To ihow you the power of B e n Bai l f ' t eicellent procedures, we Include on each tape a 
fREE TURTLE GRAPHICS parki|r. ' 

• Upgradea to Releate 1.6 customeei: I I you bought direct from u», (here k no need in 
return your c i u r l l r • (uat quote the lapproilmaie) original purcJiaie date with y«ir order; 
otherwise return your caaaette and name your aupplier. The upgrade price ol 16.95 
(£7.50 over seat) include! a new manual. Releaae 1.6 remains available, at a reduced 
price of 11.95 119.50 overaeatl. 

• TRANSFORM your Spectrum with BETA BASIC 3.0 for Jult 114.95 incluatve! 1115.50 
overiesaL Or if you want to know more about the program, tend ut an S.A.E. 

(TICK AS APPROPRIATE.! PLEASE StlND ME: 
t ) f i n A BASIC 3.0. PAYMENT OF £14.95 (OR £15.50 OVERSE AS! IS ENCLOSED, 
I I Bl TA BASIC 3.0 UPGRADE. PAYMENT OF £6.95 l£7.50) IS ENCLOSED. 
( t B ITA BASIC' 1.6. PAYMENT OF t6.95 119.50) IS ENCLOSED. 
I | MORE INFORMATION ON . 1 HAVE/DO NOT HAVE RELEASE 1.6 ALREADY. 

A STAMPED ADDRESSED ENVELOPE IS ENCLOSED. 

mOFT 

92 OXFORD RD. 
MOSELEY 
BIRMINGHAM 
hi 3 «SQ 

YOUR COMPUTER, AUGUST 1985 61 . 



CHARLIE CHAN 
VISITS THE 
IMAGINE THE situation, there you are with 

your hot steaming rice in lotus leaf ready to tuck 

into your favourite meal of the day when you 

realise that there are no woks to cook your repas 

in and what's more, number one son is no 

where in sight so it looks like you'll have to get 

those woks yourself. 

Untold nasties lurking 
The only way you can get a wok at such short 

notice is to go to the old wok factory once 

owned by Mr Woo. However, this is not as easy 

as it seems because there arc untold nasties 

lurking in the shadows of each of the factory's 

rooms. In all there are 15 screens and 15 woks 

to collect, but if you find any screen too hard 

simply press the Return key and you will go 

onto the next screen. O f course, you will gain 

no points for your efforts if you do this. 

There are five different nasties — listed in 

the instructions — all of which are animated 

and all of which vou have to avoid because the 

FACTORY 
Brian Lewis with an oriental orgy of violence on the BBC. 
slightest touch can kill, and you can also die 

from falling too far. 

Each of the listings should be typed in and 

checked and then saved one after the other on 

the same tape, but make sure you have a copy 

of listings 2 and 3 before you run them as they 

contain machine code and a mistake could cause 

a bad program ruining all your hard work typ-

ing in the game. If the listings appear quite long 

remember that the game has to store data for 

15 screens which, even after massive compress-

ing, is still quite lengthy. 

As with all such games the controls are a 

simple left, right and jump type which may take 

a small amount of time to get used to because 

the longer a directional key is pressed the 

farther the jump goes in the appointed direc-

tion. This technique must be mastered to clear 

certain sheets. 

If BBC users wish to type in and play Charlie 

Chan Visits the Wok Factory they merely have 

to increase the values of the X and Y registers 

in line 320 of the second listing, their exact 

value will have to be found through experiment. 

I would like to apologise here and now for ihe 

sequence that occurs after all the lives are lost. 

Listing 2. 
l0fNVEL.t>PEll . I .2 , I .2 . I .1 .0 . 1 2 6 . a , - 1 2 b . 126, 126 
20DATA40. 0 . 4 0 . 1 0 . 4 0 , 1 0 . 3 2 , 1 0 , 4 3 . 1 0 . 4 0 . 1 0 , 4 0 . 2 0 . 3 2 . 

1 0 . 2 0 . 4 0 

I y , 1 0 . 0 0 , . : 0 , 0 b . 2 0 , B S , 1 0 , 8 0 . 1 0 . 1 0 0 , 1 0 , 9 6 , 1 0 . 9 0 

. 10.«e.,^0,oe. 10.6S, -0 
4 0 D A 1 A 4 0 . 2 0 . 4 0 . 1 0 . 4 0 , 1 0 . 5 2 . 1 0 . 4 8 , 1 0 , 4 0 , 1 0 . 4 8 , 2 0 , 3 2 , 

1 0 . . 0 , 4 0 , 8 8 , 1 0 . 0 8 . 2 0 . 8 8 . 2 0 , 8 8 , 1 0 , 8 0 , 1 0 , 1 0 0 . 1 0 , 9 b , 1 0 , 8 8 

, 1 0 , 9 6 . 2 0 . 6 0 , 1 0 , 6 8 . 3 0 * 
5 0 D A T A S : , 4 0 . 4 8 , 4 0 . 4 0 . 1 3 , 3 2 , 2 0 , 7 2 , 1 0 , 3 2 . 4 0 . 4 6 , , 4 0 . 4 0 , 

7 2 , -i® 

t.aDATf*! . 0 , 1 1 , J 5 5 , 4 0 . 0 , 1 3 . 0 

'0* t^TOAE20!FO*T- i?1O«>7:R£ADDi T-&4 000 D:N£j iT 

00*EST W E t , 0 : FORT ^0TO7|FEAPOl T " , t i 4062 -D : NE * T 

«0 ' , ; - '»5®-20» n«-93 I • « 

100F ( jh r =0 T02S r t E 2 : F v . = ( . 4 0 6 H : 1 OPT T 

1 L E T L F I .W5I9H W ' 5 B : W E n o « x i i i ( l ! . a LL>fi* j 1: LD» * 5 : JSRt-FF 
F4 

1 . '0 INC«-vni : INC. 1 . 9 3 1 ILD*».951 t L OA64000 , * i STAt -4066: l.DAH.4 

0OI . Jtf DM^ C I » ! - 6 2 : L D ' t f . 4 0 : JSH'.FFF 1 | L D M « S H L 

n P I C b i BECend 
1 * 0 . n o t o u o d RTS 

140.»r<4 L£>M*254: 5 T A t " 3 1 1 JMf * 

130) 
1O0NEXT 

I^0CHA1N"" 

Listing 1. 
1 M O D E 4 
2REM IMPORTANT:: CHECK BEFORE RUNNING • 

* 1 0 V D U 2 3 , 1 2 8 , 2 3 4 , 2 5 4 , 2 5 4 , 0 , 2 3 9 , 2 3 9 , 2 3 9 , 0 , 2 3 , 1 2 9 , 0 , 0 , 

0 , 0 , 2 5 5 , 1 2 6 , 6 0 , 2 4 

2 0 V D U 2 3 , 1 3 0 , 6 0 , 9 4 , 2 3 9 , 2 5 5 . 2 5 5 , 2 5 3 , 1 2 6 , 6 0 , 2 3 , 1 3 1 , 3 6 . 
3 4 , 3 6 , 1 6 5 , 1 0 2 , 0 , 0 , 0 

3 0 V D U 2 3 , 1 3 2 , 6 0 , 1 2 6 , 2 5 5 , 0 , 7 2 , 1 4 9 , 1 0 6 . 1 6 5 , 2 3 , 1 3 3 , 0 . 1 2 

6 , 2 5 3 , 1 2 6 , 0 , 2 5 5 , 1 2 6 . 6 0 

40VDO23 , I 3 4 , 3 6 , 6 0 , 3 6 , 6 0 , 3 6 , 1 2 6 , 1 9 5 . 9 0 , 2 3 , 1 3 5 . V 0 , 1 9 5 

, 1 2 6 , 3 6 , 6 0 , 3 6 , 6 0 , 3 6 

5 0 V D U 2 3 , 1 3 6 , 2 5 5 , I 2 9 , 1 4 3 , 1 8 5 , 1 4 7 , 1 3 3 , 1 8 1 , 1 8 1 , 2 3 , 1 3 7 , 

1 8 1 , 1 8 1 , 1 3 3 , 1 4 7 , 1 8 5 , 1 4 5 , 1 2 9 , 2 5 5 

6 0 V D U 2 3 , 1 3 8 , 1 6 , 5 6 , J 2 4 , I 2 0 , 1 2 4 , 1 2 0 , 1 2 4 , 1 2 0 , 2 3 , 1 3 9 , 1 2 

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

7 0 V D U 2 3 , 1 4 5 , 6 0 , 9 4 , 2 3 9 , 2 5 5 , 2 5 5 . 2 5 5 , 1 2 6 , 6 0 , 2 3 , 1 4 6 , 3 6 , 

6 6 , 1 2 9 , 1 2 9 , 2 3 1 , 0 , 0 , 0 

R0VDU2 J , 1 4 7 , 0 , 0 , 0 , 6 0 , 1 2 6 , 2 5 5 , 7 2 , 1 4 9 , 2 3 , 1 4 8 , 1 0 6 . 1 6 5 . 

1 2 6 , 2 5 5 , 1 2 6 , 2 5 5 , 1 2 6 , 6 0 

9 0 V D U 2 3 , 1 4 9 , 6 0 , 3 6 , 6 0 , 3 6 , 6 0 , 1 2 6 , 6 6 , 2 1 9 , 2 3 , 1 3 0 , 2 1 9 , 6 6 

, 1 2 6 , 6 0 , 3 6 , 6 0 , 3 6 , 6 0 

1 0 0 V D U 2 3 , 1 5 1 , 2 5 5 , 1 2 9 , 1 6 9 , 1 4 5 , 1 7 1 , 1 3 3 , I S I , 1 0 1 , 2 3 , 1 5 2 , 

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

1 1 0 V D U 2 3 , 1 5 3 , 4 , 1 4 , 3 1 , 3 0 , 3 1 , 3 0 , 3 1 , 3 0 . 2 3 . 1 5 4 , 3 1 , I 5 , 6 , I 

2 6 , 2 5 5 , 2 5 5 , 2 3 1 , 0 

1 2 0 E N V E L O P E 1 , 1 , 1 , - 5 , 2 , I 0 , 1 , 1 0 , 1 2 6 , 0 , 0 , - 1 2 6 , 1 2 6 , 1 2 6 

I 3 0 E N V E L O P E 2 , I , 2 0 , 3 0 , 1 0 0 , I , 2 , 1 , 1 2 6 , 0 , 0 1 2 6 , 1 2 6 , 126 

I 4 0 D A T A 0 , 0 , 0 , 0 , 1 7 , 0 , 0 , 0 , 1 7 , 5 1 , 1 1 9 , 2 5 5 , 2 5 5 , 2 4 0 , 1 7 6 , 2 0 

8 , 0 , 1 3 6 , 2 0 4 , 2 3 8 , 2 5 5 , 2 2 4 , 1 6 0 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 

, 0 , 1 7 , 5 1 , 5 1 , 2 4 0 , 1 1 2 , 6 4 , 4 8 , 1 7 , 2 5 5 , 2 5 5 , 1 1 9 , 2 2 4 , 1 9 2 , 8 0 , 1 4 

5 , 1 7 , 2 2 1 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 1 3 6 , I 3 6 , 1 3 6 , 1 3 6 , 0 , 5 1 . 5 1 , 5 1 , 1 6 , 0 

, 0 , 0 , 0 , 5 1 , 5 1 , 3 , 3 , 3 , 3 5 , 3 4 , 1 0 2 

1 5 0 D A T A 1 3 6 , 1 3 6 , 8 , 8 , 8 , 1 3 6 , 2 0 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 

I & 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 7 , 5 1 , 1 1 9 , 2 5 5 , I 1 2 , B 0 , 9 6 , 1 3 6 

, 2 0 4 , 2 3 0 , 2 5 5 , 2 5 5 , 2 4 0 , 2 0 8 , 1 7 6 , 0 , 0 , 0 , 0 , 1 3 6 , 0 , 0 , 0 , 0 , 0 , 1 6 , 

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

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

5 1 , 5 1 , 3 , 3 , 3 , 3 5 , 1 0 2 , 0 , 1 5 3 , 1 5 3 

1 7 0 D A T A 2 5 , 2 4 , 8 , 1 3 6 , 1 3 6 , 2 0 4 , 1 3 6 , I 3 6 , 1 3 6 , 0 , 0 , 0 , 0 , 0 
1 0 0 P A T A & I 1 , 0 , 1 , 0 , 2 , 0 , 5 , 0 , 1 , 1 1 , 0 , 2 , 0 , 9 , 0 , 1 , 0 
1 9 0 J V . = F " , 5 2 0 0 

200RESTORE I40 i FORTV.=0TO207: READD:TX^JX-D i NEXT : sou ' JX 

+ 192s s0u2=sou+8:MX-®Ou2+8:FORT=0TO2STEP2 iPX-MX: tOPTT 

2101 DA«( .90iSTAt<70:LDA»fc73>STAg.71: LDA*0 : STA&72: STA&76 

s STA*-77: S T A * 7 9 I STAS.7C i STA«-9C t LDA«2 t STA&73: LDA#JX MOD23 

6 I STA8 .74: LDA*JX D I V 2 S 6 I STAI ,75 j LDA« ' .B0 : STA&9D: LDAiH.78) S 

TA«.9E 

2 2 0 J S R d i m : . s t a r t LDAfc 7C: CMP«4: BMI j 11 JMFno l • < t ( , ) 1 

230 JSRCHr l :CPX*fcFF: BEDnor 1 q h t : L DA«f-B 11 LDX N&BD: LDVWF 

F : JSRS.FFF4: CPY1E.FF: BNEnor i q h t i J S R d i » « C L C l LDA(,70: ADC*8: 

STA&70:LDA!<71: ADC*0: STAt.71 : INC672 : J S R » n » i J S f i d i s : JSRSOU 

2 
2 4 0 . n o r l q h t J S R c h L E i CPX H&FF t BEOnol mi 11 L0AHI.811 L0X«S.9 

E i LDV#!«FF: JSRt.F FF 4 : CPY*«.FF: BNEnol frf 11 J S f t d l s i SECt LDA8.78 

3 SBC* 8 : STAC,70: LDA». 7 1 : SBC * 0 : 5 I Al- 7 1 : DECfc 72 : J S R a n i : J S P d i » 

: J 5 R S O U 2 

2 5 0 . n o l s 4 1 J S R c h v c k t CPXHfcFF s BEOno l u m p : LDAI .77: CMP* 1 j ft 

E Q n o j u n p : LDA*t ,Bl : LDX*«-FF I LDY» ! .FF : JSRI-FFF4: CPY1M.FF : BNEn 

o l u m p : J S R j u m p 

2 6 0 . n o Jump LDA&77: CMP*0: BEQnS: JSRJUMP 

2 7 0 . n S LDA*t .B l :LDY«t .FF J l D** J .B6 : JSftfcFFF4s CPY*S,FF : BNEH 

S : RTS: . H S J S R c h e c K s CPX»t-FF • B N E e l : JSRHOLE 

2 8 0 . IP 1 LDAJ.72: CMF'* 34 : BNEq 11 J S R s c o r J S R * c o r > i J SRsco r 

e : J S R s c o r e : RTS: . g 1 L OA*. 7C: CMPHItFF: BNEh 1 i LDA» 10: STAI.791 

P T S i . h i L D X « 0 : J S R e n e m y i C P X M b F F : B N E u U 2 : S T X S . 7 9 j R T S : . u U 2 

J S P d e l a y : J H P « t j i r t 

2 9 0 . ( I l « L D Y M 0 I . A LDA < (<70> , Y : EOR <674 > , Y : STA (&70) , Y> IN 

> i CPYM32: BNEA: CLC i LDAt. 70: ADC»* 2 0 ! ST A?<4D: LDAt .71: ADC* 1: S 

T.V.4E: . B LDA <t-4D) , y :EOR ( « . 74> , V:STA<?.40) , Y i I NY: CPYH64: B 

NEB: CLC: LDAV4D: A D C 2 0 : STAt-4D: L O A M E i AOC« 1 > STAt,4E i .C L 

DA(t-4D) ,Y:EOR11.74> „Y 
""•005TA 1&4D) , Y: INr: CPV*9ot BNGC: RTS 
: 10 . a n i L DAI. 761 CMF • 1 : BEOsc i CLC : LDAt, 7 4 : ADC4961 S TAI. 741 

LDAI .75: ADCH0: STA&75: LDA* 1 : STA(-76: RTS : . » c SEC: LDAI.74: SB 
C*961 ST AC. 7 4 : L DAB. 75 : SBCH0: ST At. 7 5 : LDA#0i STA«.76lRTS 

3 2 0 . d e l a y L D X * I 0 0 : . D L D ¥ « 1 3 0 : . E DEY:BNEEIDEX:BNED:RT 
S 
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730 . c h e c f LDX*0r LDAS.771 CMP*11 BEOFi CLCi LDAS.70: ADCtbCB 
tSTAS.4DiLDAS.71: ADC*3: STAS.4E i LDY*B: .E LDA(«.4D) ,Y iAND* 15 
l BEDHi I NX I . H INY t CPV*24 > BNEEI CPX*0 : BEQdrop I . F LDXMBt LD 
Ai.7C:CMP*B: &MI i 11 LDA*t<FF: STAS.7C: RTS: . i 1 STXS.7ClRTS 

340 . d r o p INCSi7Cl DECS.73: J S R d i s i J S R a m i CLC1 LDAS.7B: ADC* 
'>40: STA&70t L0Alr711 ADC* 11 STAI<711 J S R d i mi LDXMFF i RTS 

350 . jump LDA*ttSTAfr77:LDA*0iSTAt<78: JMF»SOU 
360.JUMP LDAV73lCMP*23:BPLend: INC&78:LDA*781CMP*51 BP 

LdoHni INCS.73 

370JSPd i s : SECi LDAS.70i SBCVS.40tSTAI.70iLDAI.71i SBC* 1t STA 

w j i j w t i 
360. down LDAS.78: CMP*6i Bt Urnd l RTSi . >nd LDA*0i STAS.77: R 

TS 
790. SOU LDAS.953:CMP*S.FFi BEQzZ2 iLDA*7 iLDX«sou MOD2361 

LDY*sou DIV 2 M i J S R S . F F F l t . z Z 2 RTS 
400 . CHr l CLCt LDAS. 70 : ADC*32: STAS.4D: LDAS. 71: ADC*B: STAV4 

E: LDY*0: . a 1 LDA<S.4D> , Y i A N D * I S : B N E h i t t I NY t CPY*8: BNEal t L 
DX*0tflTSt . h i t LDX*S.FF:RTS 

410. ehLE SEC: LDAS. 7fl: SBC*8i STAS.4D: LDAS. 711 SBC*0i STAS.4E 
: LDYH0I . b 1 LDA (t<4D> , V i A N D t t l S t B N E h i t : INYi CPY*81 BNEb 11 LD 
<*0t RTS 

420 . SOU2 LDAS.9S3tCMP*S,FF:BEQzZ2:LDA*7iLDX*mOu2 MGD25 
61 LDY*s0u2 DIV 256t JMPS.FFF 1 

430 . cn »cK LDAS. 701 STAS.4DI LDAS.71 t STAS.4E 1 LDY*0i . c 1 LDA ( 
S.70> , YtEOR (S<74> , Y: B N E * m 2 I . d l I NY • CPY*241 BNfct 11 LDX*0t R 

rs 
4 4 0 . * e « 2 AND* 1 5 : BNEd 1 t LDX.S.FFI RTS 
450 . HOLE LDY*211 . f 1 LDA*311 JSRSiFFEE t LDA* 191 JSRVFFEE• 

TYAs JSRStFFEEi LDA*32l JSRS^FEEt INYi CPY»23t BNEf 11 J S R d i >• L 
DA*311J SRSiFFEEtLDAS.7B: JSRfcFFEEl L DAS.7D: JSRS.FFEE i LDA* 32 : 
JSRSiFFEEi J S R d i « t J M P s c o r e 

460 . t n w v L D Y . 0 j . k l LDAS.D60,Y:STAC.A6fl, Yi INYtCPY*7tBN 
Ek 11 JSRENEi JSRD I S 2 : LDYK0! . 1 I LDAS.A60, Yi STA&D60, Y« INY iC 
PY*7s BNE11 

470LDY*0: .m l LDAS.D70 , Yi STAS.A60 , YI INYi CPY*7;BNEml i JSR 
ENEt J S R D I S 2 : L D Y * 0 : , n l LDAC.A60, VI STAS.D70, Yt INY:CPY*7 iBN 
En 11RTS 

480.ENE J S R r a a d 
4 9 0 L D Y * 0 : T Y A : . S l STA<S<40> ,Y I INY:CPY*16 :BNEs l tCLCtLDA 

S.4Di ADC*' .40: STAS.4D: LDAC.4E: ADC*1: STAS.4E: . t l LDYN0: TYA: . 
u l ST A (S.4D > ,V i INY: CPY* 16: BNEu 1 

500LDAS.A66: CMP* 1 • BEQ1 mi : CMP*2t BEOr i g : CMP*4 i BEQup: CMP 
•a iBEDdowTRTS 

5 1 0 . I D E C S . A 6 0 • LDAS.A60: CMPS.A641 BFOrav i RTSl . r i g INCS. 
A 601 LDA!,A60iCMPS.A62iBEQr»vtRTSt . u p DECS.A611 LDAS.A61 : CMP 
S.A65: BE Or-»v i RTS: .dow INCS.A61 I LDAS.A61 I CMPS.A63: 8EOr »v :RT 

S 
520 . r e v LDAS.A66: CMP*1:BEQLEF:CMP*2i BEOR16: CMf>*4: BEQU 

P:CMP*6:BFODOW: .LEF LDA*2 : JMPDO : . R IG LDA*11JMPDO: .UP L 
DA*8i JHF-DO: . DOM LDA*41 . DO STA«.A66iRTS 

5 3 0 . r e a d LDA*0: STAS.4DI LDACS.58: STAS.4E: LDYC.A60: . o l CPY 
* 0 : BE Op 1: CLC: LDAS.4D: ADC* 161 STAS.4D: L0AS.4E: AOC*0i STAS.4E I 
D E Y l O M P o l i . p i LDYS.A61t .q l CPY*0i BEOr 11 CLC t LDAS.4D: ADC*S. 
40iSTAS.4D:LDAS<4Ei ADC*1 : STAJ.4E i DE Yi J M P q l i . r l RTS 

5 4 0 . H I T LDXft&FFiRTS 

550 . D152 J S R r « d i L D Y * 0 t . a l l LDA <I.4D) , V: BNEHI Tt INY: CP 
Y * 16: BNEaa 11 CLC I LDAS.4D: ADC*S.40i STAS.4DtLDAS.4Et ADC*1 t STA 
S>4EiLDYN0: . bb 1 LDA<S.4D> , Y: BNEHI Ti INYtCPYtt16:BNEbb1 

560SECI LDAS.4Dt SBCVS-40: STAS.4DI LDAS.4E: SBC* 1: STAS.4E tLDY 
• 0 l . c c ! L DA < t ' D > , Y : STA<V4D) ,Y «1NVtCPY*16 :BNEcc1 iCLC iLD 
AS.4DiADCCt.40i STA&4D: I LDAS.4E t ADC* 11 STAS.4E tCLCt LDAC.9D: AD 
C*S.40| STAS.9D: LDAS.9E : ADC* I : STAS.9E I i LDY*0 i . d d l LDA<S.9D> , 
Yt ST A < S.4D> ,Yt INY iCPY*16 

570BNEdd 1: SECt LDAS.9DI SBC*«,40: STAS.9DiLDAS.9E I S8C*1 : STA 
S.9E i I NCS.9C:LDAS.9C t CMP* 10: BNEx 1: LDA*0t STAS.9C: LDAS.9D: CMP 
*(.B0: B£Ov 1: LDA*S.B0i STAS.9D: LDA*S.79: STAS,9E: RTS: . v l LDAMS. 
8 0 : ST AS.9D: LDA*S>78l STAS.9E t .M l RTS 

571 . s c o r a INCS.BJ tLDASiBl i CMP* 10: BNEmhoati LDA*0: STAliBl t 
INCS.B2iLDAS.B2: CMP* 10: BNEmhotr: LDA*0: STAS.B2 • INCVB3: LDAfcB 
3 : CMP* 10: bNE«howt 1 DA*0: ST AS.B3: INCI.B4: LDAS.B4: CMP* 10: BNE 
• how l LDA*0: STAS.B41 INCS.B5 

5 7 2 . show LDA*31: J SRSiFFEE t LOA*8: JSRfcFFEE t L DA* 28: JSRS.F 
FEE: LDY * 3 : . z z 2 CLC: LDAS-B0, Y: ADC*4B: J SRSiFFEE i DEY: CPY*S.F 
F :ONEzz2 :RTB 

580}x NE AT 

581 PRINTTAB 1 0 , 1 5 1 f ' H t l 1 y o u ' l l j u s t h a v * t o d o w i t h o 
u t t h a t i t l e p i g e w o n ' t y o u " 

59BPR I NT :CHA IN" " 
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(continued from previous page) 
Listing 3. 

1 V D U 2 3 , 1 4 2 , 8 4 , 8 4 , 1 3 1 , I 2 8 , 1 2 8 , I 3 5 , 1 3 6 , 2 4 0 , 2 3 , 1 4 3 , 0 , 
0 , 1 2 8 , 1 2 6 , 1 , 1 , 1 2 9 , 1 2 6 . 2 3 , 1 4 4 , 8 4 , 8 4 , 6 4 , 8 4 , 8 4 , 8 4 , 8 4 , 8 4 

2 E N V E L O P E 7 , 1 , 1 , - 1 , - 1 , 1 , 2 , 1 , 1 2 6 , 0 , 0 , - 1 2 6 , 1 2 6 , 1 2 6 
1 0 D A T A 1 9 2 , 0 , 2 4 0 , 0 , 4 8 , 0 , 0 , 0 , 0 , 0 , 0 , 2 , 1 9 2 , 0 . 4 8 , 0 , 1 2 , 0 , 

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

2 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 3 , 2 5 3 , 1 9 2 , 0 , 0 , 0 , 0 . 0 , 1 , 0 . 0 , 
6 3 , 2 5 5 , 1 9 2 , 0 , 0 , 0 , 0 . 1 2 6 , 0 , 0 , 0 , 3 , 2 3 5 , 2 3 2 , 0 , 0 , 0 , 0 , 0 , 0 , 1 6 , 
0 , 3 , 2 3 3 , 2 5 2 , 0 , 0 , 0 , 0 , 8 . 0 , 0 , 0 , 0 

7 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 . 0 , 2 5 5 , 2 5 5 , 0 , 0 , 6 4 , 0 , 0 , 0 , 0 , 0 , 0 , 1 2 2 , 
3 5 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 2 1 8 , 0 . 0 . 6 4 , 0 , 1 1 , 1 7 6 , 0 . 0 . 0 . 0 , 0 , 0 , 1 6 , 0 
, 0 , 4 6 , 2 3 0 , 1 6 , 0 , 8 , 0 , 0 , 0 , 0 , 0 , 0 

4 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 3 , 0 . 0 , 2 8 , 6 2 , 0 , 0 , 0 , 0 , 0 . 4 , 0 . 0 , 0 , 0 , 0 
, 0 , 1 2 7 , 1 2 , 6 4 , 6 4 , 1 6 , 1 6 , 1 2 , 6 , 1 , 1 , 0 , 9 6 , 6 4 , 4 8 , 2 0 , 4 , 4 , 1 , 6 5 , 
3 2 , 1 9 2 , 6 4 , 1 6 , 1 7 , 4 , 1 3 2 , 1 , 1 , 1 , 6 6 , 6 4 

5 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 9 , 7 Z B , 1 9 2 , 0 , 0 , 0 , 4 , 0 , 0 , 0 , 0 , 
5 5 . 1 2 3 , 1 2 8 , 0 . 2 . 0 . 0 , 0 . 0 , 0 . 0 . 1 3 , 2 2 2 , 2 2 4 , 0 , 0 . 0 , 0 , 0 , 0 , 1 6 , 0 
. 0 , 2 3 8 , 2 3 6 , 1 8 , 1 6 2 , 4 , 2 2 8 , 1 9 3 , 4 0 , 1 6 0 , 2 0 2 , 2 3 6 

6 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 1 2 , 0 , 3 4 , 0 , 1 6 , 6 4 . 8 , 1 3 
6 , 2 , 1 1 4 , 1 , 6 2 , 6 4 . 1 3 9 , 2 0 0 , 4 7 , 2 5 0 . 2 5 , 2 3 2 , 1 3 0 , 1 2 7 , 3 2 , 1 4 6 , 7 
6 , 3 9 , 2 4 2 , 2 3 , 2 5 2 , 1 3 0 , 1 0 7 , 3 2 , 1 5 9 , 2 0 1 , 9 9 , 2 2 6 , 8 , 1 3 6 , 1 3 0 , 2 8 
, 3 3 , 1 3 0 , 8 

7 0 D A T A 0 , 0 , 0 , 0 , 1 0 , 6 8 , 1 8 4 . 0 , ^ , 0 , 0 , 6 4 , 0 , 1 5 , 2 0 4 . 2 4 0 , 0 , 0 
, 0 , 0 , 0 , 1 2 0 , 0 , 6 3 , 0 , 2 5 , 2 2 4 , 1 4 , 1 2 4 , 1 , 2 3 3 , 0 , 3 1 , 2 2 4 , 1 , 2 4 8 , 0 
. 6 2 , 0 . 3 1 , 1 2 8 , 3 1 , 2 2 4 , 3 1 , 2 4 4 , 1 3 , 2 3 2 , 1 , 2 5 4 , 2 , 6 3 , 0 , 7 , 1 2 8 

B 0 D A T A 0 , 0 , 0 . 0 . 0 . 0 , 0 , 0 , 0 , 6 4 , 1 , 0 , 0 , 1 , 7 3 , 6 4 , 7 , 0 , 3 , 2 2 4 . 
1 , 2 4 8 , 0 , 1 2 7 , 0 , 2 2 , 1 9 2 , 4 . 1 4 4 , 1 , 3 6 , T , 1 2 7 , 6 4 , 9 5 , 2 0 8 , 2 3 , 2 4 4 
, 1 3 , 2 3 3 , 1 3 0 , 1 2 7 , 3 2 , 1 3 9 , 2 0 0 , 3 9 , 2 4 3 , 1 7 , 8 4 , 6 8 , 8 3 , 0 , 0 , 0 

9 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 2 8 , 1 0 , 3 2 , 7 , 2 4 8 , 0 , 1 7 0 , 0 , 2 , 1 2 8 
, 0 , 1 2 8 , 7 , 2 3 5 , 1 , 1 3 2 , 6 4 , 0 0 , 1 4 4 , 1 8 , 2 0 , 4 , 6 7 , 1 2 9 , 8 , 6 4 , 9 7 , 1 6 
, 2 0 , 3 9 , 4 , 1 3 3 , I , 1 6 , 1 9 2 , 6 6 , 1 6 , 3 1 , 2 5 2 , 1 9 3 , 4 , 0 , 6 5 , 0 , 5 6 , 2 2 4 

1 0 0 D A T A 0 , 0 , 0 , 0 , 4 , 0 , 0 , 0 , 0 , 6 , 1 2 B , 0 , 4 5 , 1 2 8 , 0 , 0 , 0 , 1 0 , 0 , 0 
. 0 , 0 , 1 3 , 2 0 2 , 1 0 4 , 0 , 0 , 0 , 0 , 0 , 0 , 1 6 , 0 . 0 , 2 3 3 , 2 3 2 , 3 1 , 2 5 4 , 3 , 2 3 
5 , 0 , 1 2 7 , 1 2 8 , 1 3 , 1 9 3 , 1 9 3 , 2 4 0 , 0 , 0 , 2 , 0 , 0 , 0 , 0 

1 1 0 D A T A 0 , 1 6 , 0 . 4 , 0 , 1 , 0 , 1 9 2 , 6 4 , 0 , 1 6 , 0 , 4 , 0 , 1 , 0 , 2 2 4 , 6 4 , 6 
, 1 6 , 0 , 4 . 0 , 1 , 2 , 3 , 6 4 , 0 , 1 6 , 0 , 4 , I , 1 5 3 , 0 , 0 , 0 , 1 9 2 , 0 , 0 , 0 , 0 , 0 , 
0 , 0 , 0 , 5 7 , 2 5 4 , 0 . 1 2 7 , 1 2 8 , 3 1 , 2 2 4 , 7 , 2 4 8 

1 2 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 3 , 1 9 2 , 0 , 3 , 1 2 8 . 0 , 1 2 8 , 0 , 
3 2 , 3 2 , 8 , 0 , 2 , 1 1 2 , 2 5 5 , 1 2 8 , 0 , 3 2 , 6 4 , 6 , 0 , 2 , 0 , 1 , 1 3 4 , 0 , 3 2 , 0 , 9 
, 1 4 3 , 2 4 2 , 0 , 0 . 1 2 8 , 0 , 3 2 , 0 , 1 4 , 8 , 2 , 0 , 0 , 1 2 8 

1 3 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 3 , 2 5 5 , 1 9 2 , 0 , 0 , 0 . 0 , 0 , 0 , 2 2 4 , 
0 . 6 4 , 0 , 1 6 , 0 , 0 , 0 , 0 , 3 , 2 5 4 . 0 . 0 , 0 , 0 , 0 . 6 4 , 0 , 0 , 0 , 0 , 0 , 4 , 0 , 3 2 , 
1 2 8 , 1 6 , 1 6 , 8 , 4 , 2 , 0 , 1 2 9 , 0 , 6 3 , 1 9 2 

1 4 0 D A T A 1 2 7 , 2 5 5 , 1 5 9 , 2 5 5 , 2 3 1 , 2 5 3 , 2 4 8 , 2 3 3 , 2 5 2 , 3 1 , 2 3 4 , 3 , 
2 5 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 6 3 , 2 5 3 , 1 4 4 , 0 , 0 , 0 , 1 
, 0 , 0 , 0 , 0 , 0 . 0 , 0 , 2 3 5 , 2 5 5 , 0 , 0 , 8 , 0 , 0 , 0 , 0 , 0 , 0 

1 5 0 D A T A 0 , 0 , 2 9 , 2 2 1 , 1 3 3 , 8 4 , 6 5 , 8 4 , 1 3 2 , 8 3 , 2 0 , 2 1 , 2 2 1 , 1 2 8 , 
0 , 0 , 0 , 1 , 0 , 0 , 1 9 2 , 0 , 2 4 0 , 0 , 1 2 4 , 0 , 6 3 , 0 , 3 1 , 1 9 2 , 1 5 , 2 4 0 , 7 , 2 5 2 
, 3 , 2 5 5 , 3 , 2 5 3 , 1 9 3 , 2 5 3 , 2 4 0 , 2 3 3 , 1 5 6 , 1 2 7 , 1 9 5 , 0 , 0 , 1 6 , 0 , 0 , 0 , 
0,0.0 

160DATAEn t r ance ,The S t e p s ' , M e s i , T h e S a f e , H i s Name,Mr 
W o o , G o b b l e G o b b l e , G h o s t y , S a l e s Rooms,THE GREAT WOCK.D 

i v i d e . B l o b , E m p t y Wotfc .The P r e s s , R O U I S E 
1 70DATAJ. 1 1 , 0 , 1 , 0 . 1 0 , 0 . 1 0 , 0 
1 8 0 D A T A & 1 1 , 0 , 2 , 0 , 2 , 0 . 1 , 0 
190MQDC4iDIHA* ( 13) 1 RESTORE 160:FORTX-1T015 iREADA*(TX) 

(NEXTsCLStPRINT • , S P C ( 2 ) ( " W O U L D VOU L IKE INSTRUCTIONS 
( Y / N ) ? " 

191A*=GET* i IF A * < > " Y " AND A«<> "N" THEN 191 ELSE IF A 
«=-¥ " THEN 620 

200DEFPROCWALLI COLOUR1311 COLOUR 11FORTX—1T024: PRINT TA 
B ( 0 , T X > ( C H R * 1 2 8 ( T A B ( 1 9 , T X ) ( C H R * 1 2 8 ) »NEXT(PRINTTAB<0,TX 
I : S T R I N G * ( 2 0 , C H R * 1 2 8 ) ( r ENDPROC 

210FORT=0TO3( T-?«.B0*0:NEXTIA-0I 1 1 vesX-3 : "7&79=AI MODES: 
V D U 2 3 , 1 , 0 : 0 : 0 ( 0 1 

230-FX13 ,1 
240FROCWALL:COLOUR!281COLOUR3IPRINTTAB(0,30)"PRESS S 

PACE TO START"; 
250A*=GET*i IF A*-. >" " THEN 250 

23 I " , « .953»0 iPRINTTAB<2 ,26> "KRAFTWEf^ ( Y / N ) ? " : A * - G E T * : 
IF A«- >"N" AND A*-' >*V" THEN 251 ELSE IF A*- "N " THEN 25 
4 

232' , ( '933"&FFs '1 .930=20: ->1.951=0: " ,(<220»!<6At "'l<221 —1>40: SO 
U N D l , - 1 5 . 4 0 , 15 

2 3 3 » F X 1 4 . 4 
254PRINT TAB (2 , 2 6 > : S P C ( 1 6 ) 

2 6 0 P R I N T T A B ( 0 , 7 0 ) ; S P C ( 2 0 ) ( RCOLOUR 1SCOLOUR 131:PROCREA 
5 

270PROCEN:COLOUREtPR INTTAB10 . 26 )1CHR* (AS )TAB(19 , 26 M 
CHR*1AS*15) t COLOURFSPR INTTAB10 ,27 ) ;CHR* (BS )TAB(19 ,27 ) t 
CHR* < BS+15)5 

280B-<A/10) :COLOUR I 281COLOUR31 PRINTTAB < 0 , 2 9 ) ; " S H E E T : 
" l B i T A B < (20-(LENA* < B ) ) > / 2 , 2 6 ) ; A * ( B ) : T A B ( 1 3 , 2 9 ) 5 " L I V E S : 
" I I I v e s X 

'00B=430+A: RESTOREB: FORT-0TO6:READDiT"J ,D60=D:NEXT:FO 
RT •0T 06 : RE ADD: T">(.D70»Dt NEXT 

310COLOUR128:CALLMXiPR INT T A B ( 0 , 2 6 ) ; S P C ( 2 0 ) T A B <0 , 27 ) 1 
SPC(20 ) 

>20IF ">t,79 8 THEN PROCDEAD 
3301F l i v e s X — 1 THEN 370 
T40COLOUR131:COLOUR»:FORTX-21T024:PRINTTAB(19,TX)(CH 

R * 1 2 8 1 ! N E X T : V D U 2 8 , 1 , 2 4 , 1 8 . 1 . 1 7 , 1 2 8 : F O R T X - I T 0 2 3 : P R I N T T A 
B ( 0 . 0 ) 1 C H R * 1 1 ( : N E X T:VDU26 

341GOTO260 

350DEFPROC DEAD:F OR T-0 TO200S TEP10:F ORG -0 TO50:NE X T:VDU 
1 9 , 0 , 110; (FORG-0TO30: NEXT: V D U I 9 , 0 , 0 ( 0 : t SOUND*. 11 , 1 , 235-
T,3 :NEX T 

^6011vesX-11vesX-11ENOPROC 
370-FX13 ,1 
371«FX13*4 
3 7 2 » F X 2 1 , 3 
?7 9PROCRIPOF F . 
380GOTD210 
T.90OEFFROCREAS: IF ->|,79<6 A-A+10: IF A= I r>0 A-10 
400RESTOREA: XX-1 : Y X - I : FORTX-0TO33: AX-128( READDi FORH"/. 

- 0 T O 7 : I F (D AND A X ) - A t THEN PR INTTAB(XX,VX>1CHR*128» 
4 10XX-XX+11 IF XX-19 XX«11YX-YX+1 

420AX"<AX/2 ) :NEXT , :B= (A /10 ) :COLOUR2 :COLOUR128 :RESTOR 
E470 ) FORT —1 T OB: READ* , > : NEXT j PR INT TAB ( X . Y) : CHR* 1 29 i ">!,7B 
-X : ?*<7D-Yt ENDPROC 

4 7 0 D A T A 8 . 3 . 4 . I . 4 . 1 , 1 0 , 2 2 , 6 , 1 , 9 , 2 . 9 , 4 , 9 , 3 , 15 , 11 .1 , 7 , 3 
. 1 , 2 , 2 , 3 , 1 , 1 . 1 0 , 1 8 , 4 

4 4 0 D A T A 1 . 1 0 , 1 7 , 1 0 . 2 . 1 0 . 2 . 1 0 , 1 6 , 1 7 . 1 6 . 2 , 1 6 . 2 
4 5 0 D A T A 5 . 6 . 1 7 . 6 . 4 , 6 , 2 . 1 , 1 6 . 1 4 , 1 6 , 2 , 1 6 , 2 
4 o 0 D A T A 6 , 5 , 6 , 2 1 , 6 , 6 , 8 , 1 0 , 1 0 , 1 0 . 2 1 . 1 0 . 6 . 8 
4 7 0 D A T A 1 I , 1 5 , 1 1 , 2 2 , 1 1 , 1 5 . 8 , I B . 1 2 . 1 8 . 2 2 . 1 8 , 1 3 , 8 
4B0DATAA,8, ( 6 , 8 . 7 , 8 , 2 , 1 0 . 1 7 , I t , , 1 7 , 3 , 1 7 , 2 
4 9 0 D A T A 1 , 3 , 1 7 , 3 , 2 , 3 , 2 , 1 8 , 5 , 1 8 , I 7 , 1 8 , 6 . 8 
5 0 0 D A T A 1 . 5 , 1 6 , 3 , 2 , 5 , 2 , 1 8 , 9 , 1 8 , 2 2 , 1 8 , 1 0 , 8 
3 1 0 P A T A 4 . 4 , 1 4 , 4 . 4 , 4 , 2 , 1 7 , 1 0 , 1 7 , 2 2 , 1 7 , 1 1 , 8 
5 2 0 D A T A 2 , 1 0 , 2 , 2 2 , 2 , 1 1 , 8 , 1 8 , 1 0 , 1 8 , 1 8 , 1 8 , 1 1 , 8 
3 T 0 D A T A 3 , 8 , 1 3 , 8 , 4 , 8 , 2 , 1 , 1 3 , 1 5 , 1 3 , 2 , 1 3 , 2 
5 4 0 D A T A 1 3 , 1 5 . 1 3 , 1 9 , 1 3 , 1 3 , 8 , 1 8 , 1 2 , 1 8 , 2 2 , 1 8 , 1 3 , 8 
5 5 0 D A T A 1 , 1 4 , 1 0 , 1 4 , 1 , 1 4 , 2 , 2 , 9 , 1 0 , 9 , 2 , 9 , 2 
S 6 0 D A T A 1 , 1 0 , 1 4 , 1 0 . 2 , 1 0 , 2 , 9 , 1 4 , 9 , 2 2 , 9 , 1 3 , 8 
5 7 0 D A T A 1 , 1 1 , 1 4 , I I , 2 , 1 1 , 2 , 3 , 1 5 , 1 4 , 1 3 , 4 , 1 5 , 2 
5 8 0 D A T A 7 , 7 , 7 , 1 5 , 7 , 8 , 8 , 4 , 2 3 , I 6 , 2 3 , 5 , 2 3 , 2 
390DEFPROCEN:B-(A/10 )1 IF (B NOD 3 > - l E-11F-2:AS-1301 

BS-131 ELSE IF (B MOD 5 ) - 2 E - 2 : F - 2 : A S - I 3 2 i B S - 1 3 3 ELSE 
I F <B MOD 3 ) - 3 E—3t F-3 (AS-134 :BS-135 ELSE IF (B MOD 5 ) 
-4 E—3:F—3> AS-136 :BS-137 

*001F (B MOD 5 ) - 0 E—1:F—1:AS—138:BS-139 
610ENDPROC 
6 2 0 M O D E 4 : V D U 2 3 , I , 0 : 0 ) 0 ( 0 : ( A * — " C H A R L I E C H A N " : B * - " V I S I 

TS" t C* — "THE WCK> FACTORY" :D IMB*(3 ) 1RESTORE790:FORT—1 TO 

5 : B* (T) " i R E A D G * : B * (T ) «B* (T )+G* iNEXT 

630FORTX-1T OL ENA* :G-ASC(MID* (A* ,T X , 1 ) ) i P R O C D B L ( G ) : P R 
INTTAB ( TX+13, 10) 1 CHR*140TAB (TX+13, 1 1) j CHR*141) NEXT 

640FORT V.-1T0LENB*: G-ASC (MID* ( B * , T X , 1) > iPROCDBL (G) iPR 
INTTAB(TX+16 ,13 ) )CHR*140TAB(TX+16 ,14 ) (CHR*141 :NE X T 

650FORTX—1TOLENC*1G-ASC(MID*<C* ,TX, I ) ) :PROCDBL(G>:PR 
INTTAB(TX+11,16)1CHR*140TAB(TX+11,17)1CHR*1411NEXT 

6 6 0 V D U 1 9 , 0 , 1 ; 0 ) t FORG—0TO500:NEXTiVDU19 ,1 ,0 (0 ; :FORTX-
0TO8:FRINTTAB(19 ,31) :SOUND* . 11 ,2 ,TX»25 ,41FORG-0TO30JNEX 
T . (PR INT TAB (0 , 10 ) 1 S T E r l N G * ( 4 0 , " _ " ) 

6 7 0 P R 1 N T T A B ( 1 2 . 1 3 ) : " D o B a t t l e W i t h * - " 
680PR INTTAB(1 .13 ) (CHR*130TAB <1 , 1 6 ) ;CHR*131 TAB<1,18) ( 

CHF* 1 3 2 T A B ( I , 1 9 ) C H R * 1 3 3 T A B ( 1 , 2 1 ) 1 C H R * 1 3 4 T A B ( 1 , 2 2 ) ( C H R * 
135TAB (1 , 24 ) |CHR*136TAB (1 , 25 ) tCHR*137TAB (1 , 27 ) |CHR*138 
T A B ( 1 , 2 8 ) ( C H R * 1 3 9 

690GGX-11FORTX-16T028STEP3:FORGX-1TOLENB*(GGXI« PRINT 
T A B ( G X + 3 , T X ) ( M I D * ( B * ( B G X ) , G X , 1 ) ; : P R O C a o u n d : F O R G - 0 T O 6 0 : 
NE XT.:GGX-GGX+11FORG-0TO1001 NEXT, 

? 0 0 F O R G = - 0 T O 3 0 0 0 r N E X T : V D U I 7 , 1 2 9 , 2 8 , 0 , 3 1 , 3 9 , 1 1 , 1 2 , 2 6 , 1 
7 . 0 

710PR INTTAB (0 , 12 ) 1 "You ( C h a r l i e Chan ) must go a r o u n d 
t h e d e s e r t e d woeV f a c t o r y i n g t o c o l l e c t soawwock* t 

o coo ) vo i i r t e a H I t h . However t h e p r e m e n t i o n e d n a s t i e s 
h i n d e r you p r o g r e s s e s much a s t h e y c a n . " 

7 2 0 P R I N T ' ' " O n e a c h o f t h e 13 s c r e e n * t h e r e Mill b e a 
woe) t o c o l l e c t and t h e e x i t M i l l n o t b e o p e n e d u n t i l 
you h a v e c o l l e c t e d i t . You h a v e t h r e e l i v e * and l o o s 

e o n e i f you d r o p t o o f a r o r g e t h i t . " 
730PR INT 1 " "THE KEYS ARE:-- " l - LEFT 

X - RIGHT" 
7U0PRINT" s h i f t - JUMP" 

750FORG—0TO15000:NE XT:VtXJ 1 9 , 0 , 0 ( 0 : 1 9 , 1 , 6 ( 0 ) I PRINTTAB 
( 4 , 3 0 ) 1 " B E VELY PLEASED I F HONORABLE S I R " t T A B ( 1 2 , 3 1 ) | " 
PLESS SPACE B A R ' " | 

760A*-GET* ( IF A«<> " " THEN 760 
770CLS(GOTO210 

7B0DEFPROCDBL(G)1 - , fc70-G:AX-10:XX-&70:YX-0:CALLfcFFF1) 
VDU23,140,">1,71 ,->fc71 , " ' t i 72 , ? i72 , - 7fc73 , ' ' « .73 , ' ' l <74 , '>< .74 ,23 , 1 
41.">( ,73,?Si73,*7*>76,? l<76.? i<77,?«<77,?« .7B,?t<78: ENDPROC 

790DATACONAN THE BALL BEAR ING,Hammy Burger ,WALLY WAT 
CH .Hen ry Head C I e a n e r . K E V I N OUICKSHOT 

800DEFPROCRIPOFF t FORT-1T03« VDU19,T ,0|0|1NE XTiCLSt COL 
OUR 1311 COLOUR1:FORTX-20TO30:PRINTTAB(8,TX)CHR*128)CHR* 
128:CHR*12BiCHR*128:NEXT 

81 0FORTX-0TO2: FORGX-0TO31: GX? (««6DD0+ (TX»320> ) -GX"? ( JX 
• ( 7 2 » T X ) ) : N E XT, 

820COLOUR128(COLOURS(A*-- "+CHR*144+" "+CHR*8+CHR*8+ 
CHR*8+CHR*10+" "+CHR*142+CHR*I 43+* " 

8 2 1 V D U 1 9 , 1 , 1 ( 0 i 1 9 , 2 , 3 : 0 : 1 9 , 3 , 7 ( 0 ) 
830FORTX=0TO181 P R I N T T A B ( 8 , T X ) ( A * ; 
8 4 0 S O U N D M 1 , 7 , 2 5 5 - ( T X « 1 4 ) , 2 : F O R G - 0 T O 6 0 1 NEXT, 
8 70F OFG-0T O)O00:NE X T:CLS:ENDPROC 
999END 

1020OEFPROCSOUND: SOUND!. 1 1 , 1 , T*23 .11 FORG-0TO30( NE XT 1 EN 
DPROC 

1080DEFPROC*ound: SOUND*. 1 1 , 1 , 2 3 3 , 1: ENDPROC • 
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ATARI 

A520ST 
POWER WITHOUT THE PRICE 
THE NEW ATARI 520ST 
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• TECHNICAL SUPPORT TEAM 
• HIGHLY COMPETITIVE PRICES 
a AFTER SALES SUPPORT SERVICE 

i t REPAIR SERVICE ON ATARI PRODUCTS 

mforested m buying an Aferi machine, let us 
know Wt win be pleased lo keep you up to date 
with new Alert developments free ol efwnpe. So. 
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Listing 1. 
10 renoR. 3 , 
20 CLS PRINT-PLEASE t * » I T . LOAt-JNG e v T E V " 
30 L O W " 

tow- • • 
TO R f t o o n t a T i n e 
60 OH £1*0? GO™ 1600 
"0 ENV I 1.13-1-14 3,3.0 1 
90 OIN 9> C * I •* ' TP£6' G*« ^ G«l 3 » 1 V W ' 0 + * ' * & • ' 2 > G » 3 " G * 3 ' G* ' * 

2) G* r . - c * s WG* 2 • 
90 rlR-'SLPECWLSC" 
toe '^-cp^fctsm-
11« r3»--SLPEL5PCfl£ 
120 T0"Ci*»' 299>KHR* ]43i't:»*»- 141 ..CM' i l l '»a*» 29? *CHR»: 143,-Ct** 143 »C» 
• 211 m w * 299 ( 4 ? 143 
130 R l « ! R 2 » l R J * I FL. rin.,.0 v \ » 7 K \ * 0 
149 GOSC* 990 
IM * « W l I M L O O P * * " 
160 POf'O Fl-I F2*| F3» l 
179 IF sc<»6 K m g o t o 1310 
150 roe v . l TO J PfMR . 3 I S CLSRV N O T 
W I f HH*! THEN COSUC 790 WTO 2 2 9 
2 0 0 W I L E 1M-IY»< JE tC 
210 UHILE l f * E y r 4 7 j - - | u£N0 
220 s c * s t - i o LOCATEIB 1 . 3 P R I N T M - U S I H G 1 • « • v . : 9 0 
230 IF F l * l IKCN j - I W R H M 1 0 X 3 ' ELSE « *0 
240 IF F 2 « | ThCN I N T ' R N D t l O l M O - ' ELSt 6 - 0 
230 IF r y I T X N • ; . ( INT' R r C ' t i e > . 2 0 > ELSE c * o 
2i0 G0SU9 990 
270 )4>*0 
290 ;F RN0>0.7 PCF-0 T M M OOSUB 620 
290 IF R*> 9 . 3 T * H Hh» i SOUW 1 - 3 9 O . e . l 
>00 GOTO 169 
319 - * » * p h y o u t * * * • 
>20 LOCATE 1 1 
330 P 0 * « M ] D * < R I * . R 1 M - I > * M M - R2* P 2 * | . I >«*[£>•< R3» f 3 * 1 . 1 ' 
340 IF P0»* 'EEE" TtCN > • « GOTO 430 
J30 IF PCO»-<XC- TXN S.JO GOTO 430 
360 IF P 0 6 * " » A A - "MEN 3 * 1 G O T O 430 
J70 IF POO.-SSS- TKN ?* «0 GOTO 439 
300 IF POO»"LU-- TMtM S*S0 GOTO 430 
390 t f P Q O - ' P W " THEN 5 - 4 0 GOTO 4 3 0 
4>J\1 IF LEF7».FO«.2 --CC- THEN S*20 GOTO 439 
410 IF LEFT* POO. 1 J . - C T « M J-19 GOTO 439 
420 RfTLON 
430 LOCATER4. 1 . | P£NR4.7 PRIN-R4 3 4 J 2 J *, CLSR3 
44e LOCATE 1 9 PEN 3 PflPEP 1 PRINT *C0LL OR CAW 
» » l«JLE IWEV6< HEX 
4 « IF l F « E Y ( 3 t X > - | T « H LOCATE I S PAPER 2 H 1 W GOTO 4 9 0 
470 IF I f P t E r t S J X J - l TtCN LOCATE 1 . 9 PAFfR 2 PRINT" GOTO 390 
4 8 " GOTO 430 
4<Kf WHILE I * t E Y M « ) 0 - l 1*FC 

I M I L E i h * E I ' j e > . - : 
310 V - f V"<*1 ;• nQCx 8 ) uv . * i > W 8 > 
329 LOCATE*7. l . V 4 * l PEM07.15 PRINTR7 .G» 
339 L0CATER7. l . l f t . l PEN67.3 Pft |HTR7 G O U f t . I 
• 4 0 SOUNO 1 , 2 3 4 - 1 V i » H 1.2 
339 ME*C 
» o I F o r i r : » i - 4 o n it.".—: OR w - , . i • » THEN S-O 
370 IF U-'.«I>7 THEN - ;»S*2 
390 : r M ! i f | * t T>«M s « s » 3 
390 S O S C . S 
S-00 POF-t L0CATE»< 1 J P»|nT»e.UiJHG"«M.»« 100 PETlIPH tits N U D U E . * * * • 

«30 PEI1 » 4 . 4 FOO V » l TO » } L 0 C » T I » 4 , 1 . 1 3 - V I 2 ) PB1HT94 V S t » G - » - . V X X T P E M 4 J 

t 4 0 F» !HT»? • H J V J t W 
630 1HILC H.I 0 <*€• POF.O 
t*0 kwiLt If«Ev»%. •- i c e 
670 IF Ih»EY 641 - I Then I 6 - 0 C - 0 GOTO 719 
660 IF I N K £ r ' S 3 K > - l T h * f i d - D 6 * 1 C*0 GOTO 710 
<90 IF I I « T < ! 7 K > - I T « N ft*0 E * 0 C * I GOTO 710 
' 0 0 GOTO «<0 
? I 0 SOLW' 1 . 3 0 r. GOTJB 900 
' 2 9 JF IH.1 9 T W l L0CHTEP4 : . 1 J - H . K 2 > P*1»T»4 . US ING** " 
730 HJ-MJ-1 
*40 ME'< 
"30 L0CATE44 1 , 1 PfNO-l 7 P P I N T M , - « 3 4 3 2 1 • 

CLS43 
779 PETIJOH 
" W H O L D * * * • 
*39 FOP V » | TO 3 P t M # V , 3 F l » E P » . 13 CLS6V NE r 
SOO LOCATE 1 3 FEN 3 P«Ptf t » * J N T - K J L t 

816 Fl.I FJ.I F3*l 
820 MHIlE |HTEY»< >*• HEX 
630 IF n»£yvi>4>< -I TK1I Fl*-Fl P«lNT41 C»«9'24' CLSOl 
"40 IF H*EY<S3><>-1 TVCM F2* F; FS1HT42 OW24/ CLS*2 
830 IF ih^et'^^k f-i then F3*-Fj p«ii(T03.CE*» i4j aso? 
M0 IF lHr£"r'47x >-:! rxn LOCATE ],» P«PES 2 MINT" KtlUBN 
®70 HHtLE l l»t .«*" UEIC' 
8» GOTO 630 

S P I N R E E L S * * * 
900 HOC. 19) 
310 P2*. P2«S) KM' I0> 
920 P3*C ) MX* SO > 
930 C*.L L9C32 <46 bt$,c>8 
940 GOSLfl 320 

PETUPtl 
* * R E S E T G R M B L E 

970 PEN07.13 L0CrtTE»7 1.1 PPIHT47,-TFteLO'EE'.-EH.OSEEvEHLCSeOOUR.OSE- LOCATE*? 1 
.1 PEH47 3 «>INT»7.-TeE6' 
960 KETUPN 
990 P R I N T S C P E E N 
l«J0 ton v*9 TO 13 iw 0 rexT e 
loio now o 
1020 ui-^'jmi.:.4. ii .22 
i e 3 0 W I H O Q H O 2 . 5 . 0 . 1 1 . 2 2 
1040 w:N«ru*}.9,l2.11.22 
1030 UIl«0M*4,I, 12.9 23 P6PEFP4.2 PEH94-3 CLS94 
1060 UIND0U03. 1.18.1.6 FflPEP»3• 4 as»3 
1070 Uix-OUM. 19. t? ! 23 PflPCFM 3 KHW.4 CLS»6 
1000 alNT0W»7 29.20.1.23 4 PE*«7 3 CL5»7 
1090 PBINTP6, •• t t l l O S S O F T t l " 
1190 PPINT67 - M F N I T I E I I ' . 
1110 FOB i^l TO 3 
1120 3 PdPEBPv.2 
1139 FOP TO 12 
1149 PPJNTPv. CXP* 2«i».-. ' " CMW2SI ' 
1130 NE 'T NEXT 
1160 LOCftTEW.i,; PRiNT»4.t«, 
1!7» L0CnTE«4 1 J3 PWINT4J C* 
1199 nevE 0142 ;«fiup 392.0.3 HOVE 0 14« [PH* 3 8 2 , 0 
1190 IF FLRG*0 TKH C*-L 13C32.1-1.1 FLAG*I ELSE CRU. 19C32-8 6.8 RI«*IM P2-R2* 
1 P3-R3*l 
IjflO CA.L U64E 
1210 SC-290 
1220 NiNCOMOI.2.3.23.23 
1230 WIN00M92. 6. 7.23,23 
I240 10 11 23,23 
1230 UIXOMM, ft. 13,9.20 PBPEM4 11 P£N»4,7 
1260 UIHKHMS 14. 14.9 20 PEN03 14 PI«M5,5 ttS« 
1270 UIXCU66.13.1»,2l 23 PENW : P«PER«<,3 aS4< 
12S0 UIXOUR7.U. 18.9.20 PRPEPR7 I p£m? 13 CLSR7 PR1NT67.-CCLL VmBm • 
1299 kiINCOK»7 1J lg.13.20 COSU8 970 
I 300 PR I NT 64 .'•6 3 4 3 2 I 
1310 PRINTRt " CASH* L0CATER6.1-3 PRtNT«6,USlHG"im.»«-.SC 100 
1329 RESTORE 1460 
1330 FOR v . l TO 21 
1346 R£*. t , l 
1?30 CALL '.KHSA t.».<4 
I MEXT 
1370 &RIG1N 9.6.300 302. 339.346 CLC 4 
1390 ORIGIN 6 6 0 640 400 0 
1390 PLOT 194, 390 3 fx PRINT'*! ' 
1400 FOR . « ! TO 3 PEAC • W ^ R - 9 » . - 3 2 PRINT r * NEXT 
1410 PLOT 402 390 PRINT-40P' 
1420 F(* /.I 70 3 REflC n« HOVER -96 -32 PRINT 1CXT 
1430 THGC#F 
1440 FOR V«9 TO 13 «A& l |t» i I KXT 11* 14.0 20 IW 13 3 i « « R 10 
1430 RETURN 
14.-0 CATS liOCO. 30216. U0O8. 3023*. 1C010 :«23<,teOj0 tcOlS. 30768, icSM 3«7< 
9 tc;40.29469, f* 148, 29488, L"130, 29488 
1479 cum tel»o"29744 tcl«6 29744,n:if0 29̂ 44 tc0:4 30000 ic92c 30000 tc0?4 3000 
0 Ic0c4 29232 tcOcc 29232 Î OcH 29232 
1490 DATA 1:164 .29272 Ite 292J2.H204 
]4X' [ATA 50r Mf 3«r 30F 20» 10P : ' 
ir^o 9 24 20 6.26.0 2.13-10 12M1€18,22 
1310 EMC' 
1320 CALL LBC02 CJ*.L tE«4E nCCE 1 , 
I T i O LOCATE 7 3 PR1WT-YOO VC LOST flu. Y 0 * # y -
1340 REN 3 LOCATE 13. J PRINT-FRESJ t £ TO" •.'--4 PEN 2 LOCATE IS. II PPINT- TP S(y»IN. 
1560 MH1L£ I t * £ Y » < > - - HtlC 
13-0 CALL I I S 
1150 GOTO 140 
1390 ».4t E R R O R TP f l F * * • 
1600 Cf*.L tec«2 CALL LK4E -rx< I PRINT-ERROR " ERR, * IN Lit* -,«L £t» 
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FRUITIE M K Mostowyj and his Amstrad turn 
you into a slavering degenerate 
gambler with a colourful print 
machine simulation. 

Table 
Keys 
1:2:3 

Space 

C:G 

Large 
Enter 

1. 
Use 
These are used to control holds and 
nudges for the three reels. When 
used for holds the keys work on a 
toggle on/off basis, so if you acci-
dentally hold the wrong reel, press 
the same key and it will be released. 
This starts the reels spinning — 
assuming you still have money. 
Used to choose either Collect or 
Gamble when you have a winning 
line. 

If gamble is chosen this key is used 
to stop the flashing symbols on 
either Even, Doub. Treb or Lose. 
Your winnings are then adjusted 
accordingly. 

FRUITIE IS A simulation of a penny arcade fruit 

machine. It includes all the usual features such 

as hold, nudge, gamble etc. The program is in 

two parts. Listing 1 is the Basic program that 

controls the above features plus pay-outs etc. 

Listing 2 is slightly over 2K in length but in fact 

pokes over 10K of data into memory. This data 

includes 9.9K for the reel graphics — 3.3K for 

each reel — and 353 bytes of machine code that 

are used to spin the reels and print the payout 

lines at the top of the screen. 

Although listing 2 is discarded once it has 

poked 'he relevant data, it would be wise to save 

it on a separate tape in case of any mistakes you 

may make when entering the data lines. To get 

the program running is very simple, first of all 

enter listing 1 and save it to tape. 

Do not run it at this stage as the machine code 

calls within it may cause the computer to crash. 

Secondly, enter listing 2 and, after saving it on 

• a separate tape in case of mistakes, run it. If all 

is well, after a short delay the reel symbols should 

start appearing one by one in the top left corner 

of the screen. 

After 39 of these have appeared and have been 

poked into memory, the data for the machine 

code is poked in, the screen will then clear and 

the save message will appear. The two sections 

of memory that are about to be saved should be 

saved directly after listing 1, so make sure the 

tape is wound to the correct position before 

inserting it and proceeding to save the bytes. 

Once this is completed reset the computer, 

rewind the tape and run it. I f all is well listing 

1 should auto load the other two parts. 

FF.55 .«» FF oo EI-M 
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I tiexr RETURN 
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THE CHORD symbol system, along with the 

rest of music notation, has archaic origins, and 

has evolved to its present day state. The result 

is a system that, although reasonably consist-

ent, is cluttcrcd, widely misinterpreted and full 

of conventions, i.e., rules having little logical 

basis and so only leamable by experience. 

However, like (he English language — and 

Basic? — at least it has the advantage of having 

settled down into an established standard, 

agreed on by almost all; even a 1930's jazz 

musician could follow most of what's printed 

on a modern Casiotones chord buttons! This 

program boils chord structure for guitarists 

down into a very easy to use expert system. 

It accepts any chord name typed in simply 

as read from sheet music, and takes into account 

all recognised variants by which chords are 

known — but if you type in rubbish don't blame 

me for the results! Unlike chord books or simple 

chord programs, which store a few standard 

chord shapes, Chordata scratch builds each 

chord you ask it. 

This makes it extremely flexible and able to 

work out virtually any chord, of any type, 

whether old, contemporary or yet to be fashion-

able, in any key, at any fret position, and also 
for any tuning of any stringed instrument; a 

total of many thousands of chords. Although 

it works from theory it also weeds out what 

experience tells me are impractical combin-

ations of notes e.g., an eleventh chord technic-
ally includes a third as well as a fourth, but the 

third is omitted in practice. 

Eventually — well, six seconds — you are 

given a simple display of the guitar neck, 

showing finger positions as you would see them 

if playing your guitar in front of a mirror. Some 

people prefer the more conventional — but 

illogical — view with treble strings uppermost, 

so I have included a control to flip between 

O s e n C H O R D S ' 
u m o n . L i 

5 P U N I O E O "• -

J . D i V i . = 0 5 4 ' I 
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Find that chord with the 
push of a button. 
J. Dave Rogers and a 
ZX-81 explain how to 
fret without worrying. 
either view. Keys Z and X let you scan up and 

down the ncck to see different frets. The neck 

display is held in an array — GS — using one 

character string per guitar 'string*. Several 

UDG's are used for the frets and thick/thin 

strings. For beginners, a simplifier can be 

sclcctcd which shows chords as small, easy-to-

grasp shapes to play. 

For more advanced players the simplifier can 

be switched ofTso that a greater length of the 

fretboard can be seen at one time. This mode 

shows not only all the notes usable for a given 

chord but also their scale relationships e.g. root, 

third, ninth, etc, which is useful for learning 

about harmony and the anatomy of chords, or 

as an aid to composing solo runs — or bass 

guitar runs — to fit in with a given chord 

sequence. 

As far as fingering the chords is concerned, 

an obvious shape will usually suggest itself. The 

more complex types of chords however can have 

several alternative ways of being played. There 

may even be two notes indicated on the same 

string within a few frets of each other and they 

obviously can't both be played, even though 

they are all legitimate notes for that chord. 

So, to help sort out which to choose I have made 

'top priority* notes appear in capitals, with less 

important or optional notes in lower ease letters. 

Although all the 'standard' chord shapes can 

be seen, the program can also throw up, if you'll 

pardon the expression, less common ways of 

playing chords. 

Don't be conservative, try them all, see which 

you prefer — you've nothing to lose but your 

fingernails — and remember that each inver-

sion may be just what's needed to suit a parti-

cular piece of music rather than the others. 

Also, carefully chosen parts of a chord — 

residues — can sound just as strong as a huge 

six-string-five-fret-wrist-wrecker, especially 

when playing in combination with other instru-

ments — or a good echo-chorus unit! 

There now follows a potted chord theory: A 

chord symbol such as E means the basic chord 

of E major, which consists of the first — root, 

third and fifth steps of the rising major scale 

of, in this case, E — and their octaves. Minor, 

sus 4, augmented and flattened fifth chords are 

formed by altering — raising or lowering — the 

third or the fifth. 

Added notes can then include the sixth, 

various sevenths, ninths, and so on, in any com-

bination. The added notes generally sound 

better if confined to the higher-pitched strings, 

so the program indicates this automatically. In 

fact, if a seventh or other added note is required 

as a bass note than it can be written not as a 

seventh but as 'chord over bass note' e.g. D/C, 

and this notation is allowed for in the program. 

It became more common as the main system 

failed to conveniently describe some contempo-

rary chords, e.g. if the chord A/D had to be 

named with D as its root — but still as exactly 

the same notes — it would be called D maj 

7/9/no 3rd. The newer notation is more des-

criptively accurate, yet short to write and quick 

to understand (like good computer language 

should be!). 

I f typing errors are made when entering 

games programs then something obvious will 

usually happen — or at least fail to happen — 

but with a utility/educational program, such as 

this one, errors may give you an apparently 

(continued on next page; 
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Table 1. 
Spectrum-specified Pokes etc. 

0 A zero line is obtained by the 
direct command: Poke 23756,0. 

10 h$ is a screen-sized string used as 
a 'backdrop'. 

50 The first Poke changes the Input-
cursor character, the second Poke 
makes the Spectrum's key-beep 
more audible and the third Poke 
switches Caps-shift off. 

60 'Line' allows string input without 
the quotes being shown. 

395 Performs a CLS on the bottom 
two lines only, tiQ Prints to the 
bottom of the screen. 

450 use of boolean logic with b$ 
allows a 'complete algorithm 
within a line'. Use of 'It's would 
have caused the rest of the line to 
be ignored if a condition was 
false. 

560 Sinclair arrays can be re-

dimensioned even when already 3070 
set up. , 9997 

500/520The first or the second of the 
characters in quotes is sliced out 
depending on whether b$(n) is an 
upper-case or lowercase 
character. 

710 Border colours are sliced directly 
out of a string using 'Val'. 

720 Using one big string takes less 
memory and prints faster than if 
using lots of separate 'Print At's. 

840 If 'view' equals one then the 
second version of the For-Next 
loop is set up and the one that 
was first set up is ignored. Not 
recommended on non-Sinclair 
machines! 

915 Pokes the attributes file to flash 
random INK colours only. The bits 
that are significant for Paper/ 
Flash/Bright are masked off by If a 
the function 8* INT (Peek/8|. main 

2150 Checksum for strings. note. 

Checksum for UDG data. 
Reads character bit-patterns from 
the Rom and Pokes them into the 
UDG's. but by adding 128 a 'stripe' 
is added down one side to high-
light the UDGs in the listing. 
Adding 129 would give a stripe on 
the other side as well. 

R r Root note of chord 
B Bass (if altered root) 

3 t Third (minor or major) 
5 f Fifth (flattened, perfect or 

augmented) 
7 s Seventh (diminished, 

dominant or major) 
6 s Sixth 
9 n Ninth (flattened, dominant 

or sharpened) 
4 u Fourth (suspended or 

eleventh) 
If an 
optional 
note. 

(continued from previous page) 
working program but one that spouts a load of 

misleading rubbish. I made up the (rather 

unlikely) 'test chord' in line 4080 to test as 

many parts of the search algorithm as possible. 

If you do not get exactly what's shown in 

figure 1 then there is an error somewhere. 

When a Run gives the correct result you can 

erase line 4080, then make final copies using 

Save "chordata" line 1. 

User-definable charactcrs — to be entered in 

Graphics mode — arc highlighted in (he listing 

as capital letters with a stripe. To return them 

to this form, for checking, you must Run 9000 

— this copies charac(cr bit-patterns from the 

Rom. It is also most imporlant to noticc where 

capital or small letters are used in the list-

ing, bccause this is used as a note-priority 

marker. 

For this reason chcck all lines in the search 

loops even more carefully (han usual. Note that 

some lines in the listing have been padded out 

with spaces to clarify their appearance. Lines 

540, 780 and 2050 use graphic shifted eight (not 
inverse video space). 

In use, the 'sharp' sign can be found on key 

3. For flats, as on all music, a small b is used. 

If you come across a natural sign — — then 

type maj instead. It is not necessary to put 

capitals or spaces when typing in a chord, (hese 

will be inserted later by the program itself 

where needed for clarity e.g. Type in abbbbass 

and see how the four b's get sorted out into 

Ab/Bb Bass. 
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u n i e t s * o 

" P C " -

Table 2. Main Variables. 
g$(s) Guitar 'strings', literally. 

C$ Chord name, inputted by user. e$ Empty string, used to keep the 
B$ Allowed notes' for given chord guitar strings spaced-out. 

(separate sets for N(s,f) Notes reference array (string. 
A$ bass/treble strings). fet) 
X$ Extracted items from C$ col Colour/options for display 
P Pointer for search through C$ T$ Tuning for open guitar strings 
V Value returned from note-to- Simp Simplifier, on/off 

number subroutine. view View, up/down 'flags', 0 = off 
root Root note of chord. play Play notes, on/off 
bass New root note if 'altered bass' Shf Sharps and flats 
i$/j$ Simplified versions of b$/a$. p (pa) Play-array 

For 9th chords you are prompted to choose 

jazz or added, the former includes a seventh, 

the latter doesn't and sounds more contempo-

rary — used extensively by The Police. Any 

chord +7 means augmented fifth and dominant 

seventh, not a sharpened seventh. A 13th chord 

includes the sixth and seventh, usually an 

octave apart, sometimes the ninth, optionally 

the fourth and theorectically the root, third and 

fifth. 

If the program is typed in error-free (!) then 

at least 99.9 per cent of chords typed-in ofT sheet 

music will be worked out correctly. Don't 

believe those who tell you "that's not how I 

play" whatever, many guitarists have their own 

somewhat loose idea of chord names. 

Even sheet music is not infallible and can con-

tain chord shapes or names (hat arc unsuitable 

or just plain wrong e.g. G eleventh (G i l ) is 

used sometimes to mean F/G but sometimes to 

indicate G7 sus 4. 

Structure-wise (horribobble word) the 

program flows straight through from line 10 

to 900. The main variables to try and follow 

are a$, b$, c$, p and xS. Both searches through 

the inputted chord name (c$) use a pointer (p) 

to keep track of everything. P is incremented 

for example to accommodate "sharps and flats' 

in the routine at 1000. Allowed notes for the 

chord in question arc built up in aS — for the 

three treble strings — and in b$ — for the three 

bass strings. B$ gets started off containing a 

major triad in line 60. 

The filling of the actual guitar-strings array 

(G$) is all done in line 660 as follows: For each 

guitar-string/fret position (S, F) the fixed refer-

ence array N is sliced to find the note-value at 

that S, F. The resulting number — range 1 to 

Table 3. Some chords to try, from simple 
to complex, showing Just some of the 
types that may be found on sheet music. 

E7 D Dm 7 Fmin Am 
Am(maj 7) Am7 Bb6 C7-9 
F F6/4 Esus Eaug DIE 
C(Bb Am/F B7-10 Em(add 9) 

Cm 7/9 
B9 
Bbm7 
F/±m7(5b) 

A7(b9) 
A6/4/GBass 

C11 
G A13 

Abmaj7 
Dmajg 
F/HJim 

0(9) 

12 — is used to slice out a character from a$/b$ 

— allowed notes data — which is then put into 

GS at the current string/fret. 

This character could be a symbol or just a 

bit of guitar string — to fill the gap — depend-

ing on whether the note was an allowed one for 

the current chord or not. 

Since the Spectrum Beep is monophonic — 

not to mention barely audible — the only way 

to give at least an impression of a chord is to 

play the notes of the chord rapidly in succes-

sion. This is done by storing the notes of the 

chord into a play array, P — sound better 

through a proper amp. 

Note that throughout this program I use 1 

to represent C, 2 for C sharp, 3 for D and so 

on. The Spectrum's Beep uses the same sys-

tem but'onfe lower (0=C) hence the need for 

*n-l* in^ind 580. 

I can supply a ready-taped version of 

Chordata which includes extra text screens. 

Send £2.50 to 11 Carnarvon Road, Walton, 

Liverpool, L9 1EB. Note that I refuse to have 

anything to do with fans of Wham! • 
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£39.95 

r T T \ 
r r FLOPPY 

DISKS 
Suitable tor use on nearly all sngle 
and double sided S V disk syslems 

a Replacement Guarantee 
a Hub rings 
a Boxed in M s 

PRICES PER BOX 
__ fcft. »-» to . 
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PRICES PER BOX 
» » W* 

SS 2 9 9 5 29.SO 29.10 
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Fun L i fe t ime Guarantee 

o 

SEE10 LIBRARY CASES 
(Ho ld 10 d i sks ) 
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1.75 

5 ' . " 
3 V 

1.99 
1 9 9 

1.85 
1 8 5 

H any disk should fail, 
return it foe free 
replacement , 

HOW TO ORDER 

DELIVERY 
1-4 1-4 I * 

Disks (per box) 75p SOp 4 0 p 
Library Case* 6 Op 3Op 2 5 p 
II,*. «mi <fcU.il 

To t o t a l order value add Del ivery, t h e n add 15* VAT and send to : 

IDS Computer Supplies 
FO BOH 4 3* HANCBOrT MILTON KITNf $ WK13 OCX Tel: (0»0*l J 10SM 

EXPERT SYSTEMS 
ON YOUR MICRO! 

N o w y o u c o n exp lo re the exci t ing w o r l d o l 
Ar t i f i c ia l In te l l igence in ac t ion , w i t h the lotest b o o k 
f r o m top - t e l l i ng c o m p u t e r au thor , Tim Ho r tne l l . 

Exploring Expert Systems o n your 
M i c r o c o m p u t e r 
m o t e s Exper t Syttems accessible to y o u in o w a y wh ich h o i never been 
d o n e before . W i l h mochme-speof i c l istings for SPECTRUM + o n d 
SPECTRUM. AMSTRAD, BBC M I C R O , C O M M O D O R E 6 4 , a n d ol ! MSX 
mach ine* , plus ony mach ine fu rn ished w i t h M ic roso f t BASIC, Tim's new 
b o o k o p e n i up the w o r l d o f Exper t Systems m a d i rect , p rocr ica l woy. 

The book discusses, in t o m e deta i l , (he most successful Exper l Systems 
d e v e l o p e d to d o t e ( inc lud ing PROSPECTOR, M Y C I N o n d D E N D A 9 1 ) o n d 
shows h o w the f ie ld hos d e v e l o p e d over the post decode . Ready- to - run 
Expert Systems p r o g r a m s in the b o o k inc lude A U T O M E C H A N I C o n d 
M E D I C I ( to g ive yoursel f a quick 'stress check ' ) . The mo jo r Exper t System in 
the book de l ights in the n a m e o ' FUZZY "RITA. This p r o g r a m uses fuzzy logic 
w i th in the f r a m e w o r k of a n Exper t System shel l l o p r o d u c e a genu ine ly 
useful exper t o n just a b o u t any subject y o u choose, f r o m chicken sexmg 
t h r o u g h to med ica l d iagnos is a n d wea the r fo recast ing. You' l l a lso be g i ven 
the chance to exp lo re the languages wh ich d o m i n a t e the Ar t i f i c ia l 
In te l l igence a n d Exper t Systems wor lds . The b o o k conta ins BASIC emu lo to rs 
of P R O L O G o n d LISP so y o u c a n ge t t hem up a n d r u n n i n g o n you r 
computer , w i thou t h a v i n g to ac tua l l y b u y the longuoges . 

Exp lor ing Expert Systems on your M ic rocompu te r , by Tim Hor tne l l ( ISBN 
0 9 0 7 5 6 3 74 0) . is £ 7 . 9 5 , o n d i t ava i l ob le f r o m most book a n d compu te r 
stores, o r y o u c a n ge t it d i rec t by ma i l , post free, f r o m the publ ishers: 

Interface Publications Ltd., Dept YC, 
9-11 Kensington High Street, 
London W8 5NP 
(Trode on ly : W H S D Leicester} 
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run all the latest 
superb action 
software. 
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^T. .FOR LESS. 
(Both Ram products are made to last. And fully guaranteed ) 
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Simply return the coupon below to Ram Electronics (Fleet) 
Ltd.,Dept. YC ,106 Fleet Road,Fleet,HampshireGU138Ftt 
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02514 25252. 
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J G Fountain 
gives your 
Amstrad a 
schizoid 
screen. 

THE PROGRAM Split uses the built in interrupt 

facilities on the Amstrad to split the display into 

separate areas and provide them with separate 

colour pallettes, thus allowing the machine to 

have more colours on screen than normal. The 

program actually splits the screen into two 

sections, the upper retaining the normal screen 

pallette and hence responding to the normal 

Basic commands for controlling the ink colours. 

The lower area however is given a completely 

new pallette and hence new commands have to 

be provided to control the inks though the 

colours available are the same 27 hardware 

colours. 

The new commands are provided using 

Resident System Extensions, which have been 

well described in various publications and are 

fully documented in the Complete CPC 464 
Operating System Firmware Specification Soft 
158. Basically an RSX command is a user 

defined extensions to the Basic language and 

provides a method for calling machine code 

routines by name rather than address. 

For the control of the lower area of the screen 

4 RSX commands are provided:-

;SPI.IT,p,n, — splits the screen at position 

p where p is in the range of 0 to 4, 0 being the 

bottom of the screen and 4 being the top. n inks 

arc associated with the new pallette ie. if n=0 

none of the inks are changed in the lower area 

of the screen, if n= 16 then all of them are 

changed the border always being split. 

:SPLITOFF — returns the display area to 

its normal format. 

:LOINK,i,c — sets ink i to colour c in the 

lower area of the screen. 

:LOBORl)i-R,c — sets the border to colour 

c in the lower area of the screen. 

These RSX's have to be initialised by the 

Basic instruction 

CALL 34000 

though this address can be changed by changing 

the two ORCi definitions in the assembly pro-

I Tl|* 
I 
4 INIT; 

IS' [N|1[«L11*tlON tOullNt 

hill.f II 411*4 * ' or. blllC I 1 |l|lllllt*ft ' ' • •»' i C lM l . 

t u m u l t * <I«T T ICK ! * »-OC» 

c*o 
I B »C.»CM»' t 
ID Ml.t.oit* 
CALL IKtl 
«T 

I 114'tii O' <a*..nl tab I* 
I All'lll 61 .B»k I p * 4 . 
I >L .Of fit 
I tO b««lt 

ettr ftfrit* POUTIHC 

LD ML,'*iL* 
it >. K1 

L» C, F 
LE Dl .TTPTN 
CALI h t c e o 
•IT 

| M l l l l l O* 11*1 lit**' |.*H bLOCb 
I C l i n a ' m t t r r u R t - l i r K i r o n h t C » p ' * * « l . i i t 
I .llh * 'Outll* UK 
| IBM .u^tr . Hot *ppli<iOI* 
I l l lr . i i a4 rOttll". i XL x v r u t i i o u 
1 IH.'r tl l l l l l 

•OUT ESI 4 !4tT 1 
t ................... 
4 This rhlln* It t l l l i l l . l 'r M l Ml. It CMC.I .Mrl III KrW 
I It • r • II n i l .•ten** I k* Ipllt po*ltlo« tl*l II* I.b. COJOw'4 I ' l 

I H i . 
I l> l l 
I Ifl-

.iM.tr.* 1* c i l l l l I.* 14 ta.nl t . IM t a u t 
prflcf. I t 444144 ftC.P . ' OOAIllOl pO,iJ|.4 * p * l * 4 t * 

' '» I |f ,1 14 tr«r. p.. .1 p*i*.*4«r. it IHMllI It t»LIT,4 LD 4, IKOUNTi 
.t Hi.rotTN 
CC IHI 
Jt «,PTP4« 

6 
3» NI,»P»4/4 
ie 
L t i.OfTNl .A 
LP 4,41 
LD >ML*TI,A 
]• win 
CP I 
it 
» 1 
I t N i a c i n 

1 ChOCk t B . * r 4 t * r | 
4 14 It lout O'. ,.MP to 
4 (la. l.liull 14 M L I T . L 
4 

• 4lt tkf lr*M Hlllltn couil*' 
I 3.1 P Q I I I I O . ot h M C I to l l l l l li* «rt»i 
I cwr II li*r I iquil 
I Jl I Illy ir. rot tkl IH4, 4o lot CI*i-»* tfc 

PI Ilit* 

L O W < 4 n C v t I L l T T I 

4 I t t l o o t C H i t l ' 
4 t r io . | u . 4 t o l l l l l p l l * * t i c k * , t l t c k i 
4 Click t ' l f l I* I p*r***t*r 
4 J - i p t o 1 I . I t 
I CtPtk 14 tip'* Ir* ? p*'*n*4*r* 
4 ',.1 to 'Or rg.tl.l I* r4t 

H I >10 a* l » l TO H CH4M9CD 

LS 4.IIII 
Ct I ' 
J« C.444 
LO 4,14 
LD Ul»lk .4 
> M 1 > 
IK 1> 

I 3.1 lo B.4* Ol 
I Lllll tti* P*'***l*r 
1 It 0**...-- O In4 14 

toi.l itrtkttir it*c» tenia- *t 
tkl 4 I ' it pl'l.ltlr on i n no* 

MI in.!' POIITICN 
4 

LD 4,1111 
HO 4. J 
4140 F 
LD 1,4 
•Ul • •» 
LD D<.tOO*TAI 
ADD *.C 
U C 4 4 
: t w . t t i 
l «C t 
LS 4,ItC) 
L P IDCLAITI.A 
LD A.f 
LD I ' O I ' H . » 

• ».'••' .1 I V 
fr*t 0*r|M*l*r 
Lllll |l* 
IO t * ! - * * " J A H ~ 
Slv* tkt Itllt 0044 1101 pi'I..**' 'or 
Br, back tO t* 0 IO 4 
fr*t tl* loot l*B'.# ttorl 4ttr*|* 
444 0«'t*l 4 4S; K,t | 

0*1 II* (oop Irirt' v*4u* fro. 1401* 
LOld IMS lilwfi Immp. iter* 
ttt II* ipllt tOOItlOl tvtkflll 10411 
til Bp I 11 polltlo* 4ITIMII 

I N l t i A L l M tLT lAC" 

LD K . P I T . N 
L» I . M L 

l> C, I " 
LO H . I N N 
C4LL i»CD-

4 144'flf Ol t.AM llfDKl C.*lt OLOC. 
I Cl l l * o* |4ll**ril#|. 4|ylC4.*IOwB Cv*!| 
4 .It ' I 'Out I |l *4n 
I to. luMb*'. Nj| ippllClbl* 
4 44 tr*ip ol rovli.. 
4 KL NCW r*4Wie ILI 

L D A , I B F L K L I 
LB I , A 

FTLCOPL DJM1 PT.OSP 

I D I . N 

LS 4 . ( L l K I K I 
CP I 
j » C . t t t m 
LS ML , I N * * I t 
»U l l l *« 
I t O.L 
LD C, >NL I 
LB t . • t o t r a . 1 
yt t ,440 
INC ML 
P14M HL 
LD N,-ML" 
out Ki.e 
OUT I C I . C 
Out I t l . C 
OUT I t 1 ,4 
OUT I C I . L 
OUT 4CI.M 
POP 4L 
l ie K. 

II 
I t I . t T t A l t 
)» 9 TOUT 

I C i t t r t t 
LD L . t l O 
OUT K M 
LD 4, t lOHCOLI 
OUT . C l . t 
L t M L , I N K • * • 
LD 4 , I I | H | K » 
e t o 
J« I,PT*4H» 
XI 4 

I i l l IP II. Ill* L*N*ll 
I Itt.t It IllB D 
4 t i l l , loot to 4*1 C ni.,1 04 
4 Ctlovri *t Iliracttr )|r>* tfl.'tr , 
1 LOP4 0*1* *rr*y *d*r**i into t 
4 IIic* > II put tl tl* upp*r t t!l4 Ol II* 
I 4«4r444 D.l D.. i '| II* OUT i f lltlr.Ctltll 
I Cr-*ck No. ol Ilk* to bl «t—ff 
4 II 4 4 7 Cl*.«* COlOwrt |h* *|*M H|, 
I VI** to tl* fre'4*r 114 II* 
I Iirtt 4 I l k * I* «44l 4* PPIkitl* 
4 t*v* 1 4 *41 tl Ilk* tO t* Cl*lt*4 
4 L CIS II* It*'* Itflfltrl Mitt tl* 
4 Ilk '.Ml-1 *it COlOwr* ol 11* llflt 
I 4MO I l k * ID b . ch*»**4 lit t l * tort*. 
I MlI CI 14 4140 CI4lt*t *t III* tOIll 

t * . * Ilk I I t 1• 0 1 I I * . 

• r.4 C0lo.ro 
4 
4 
4 Output II* Ilk No* 

tOrl*. MO. 
k ' l l i (tllwr 

I Ott I I * i n taol* po l i l * . 
I l i e . * * * . I I t IP 7 
I »*l i n Halt o» Ilk* 
I 1. tior* M*r* *,*ctir J Ilk* IP Cl*it* 
4 114* comma* ou t tv t i i f I"** 
1 , I t I p. IP 41k* t* t u r f * 

4 t*l pill tttrtll 
4 
I ' t i t II* bCrit' Colour 
4 5l'4 it to 041* 4rr*r 
I 0*t II* 414.1 Ot Ilk 11* l*CI * 
I 4*1 tl* *vie*r ol III* to **4 
I Cl*c k it Ink 4 to CI4»t4 
I I* oily 11* tort*r 
I D*cr-*I*M tl* lIMIt *4 L atirtl a I 0 

OUT ICI.l 
OUT I 
IN: t 
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gram, the latter o f these t w o m u s t howeve r be 

of the f o rm & X X O O . 

T h e m e c h a n i s m b y w h i c h t he screen is spl i t 

uses two o f the in terrupt queues , the F r ame Fly-

back Q u e u e a n d the Fast T i c ke r Q u e u e , These 

i n t e r rup t q u eue s are aga in descr ibed in the 

Firmware Specification Soft 158. A g a i n br ie f ly 

these a l l ow the user t o wr i te m a c h i n e code 

rou t i nes w h i c h arc ca l led not f r om basic i n the 

n o r m a l m a n n e r bu t pe r i od i ca l l y i n a s im i l a r 

m a n n e r to the way the Basic I n s t r uc t i on l ivery< 

works a n d hence operate w i t hou t the User need-

ing to be conce rned w i t h d r i v i n g t h e m . 

T h e F r a m e F l yback i n t e r r up t s occu r as t he 

n a m e suggests every F r a m e F lyback i .e. , 50 H z 

in the U K , 60 H z in va r ious o ther coun t r i e s . 

T h e Fast T icker in terrupts occur at 300 H z a n d 

so 6 — or 5 i f F l y b ack is at 60 H z — o f these 

w i l l h a p p e n d u r i n g the pe r i od be tween f r ame 

f lybacks , u n f o r t u n a t e l y o n l y three o f these 

h a p p e n d u r i n g the ac tua l d i sp l ay per iod . T h e 

Fast T i c k e r is used to set t h e pos i t i on at w h i c h 

the screcn is sp l i t a n d the F r a m e F l yback used 

to synch ron i se the sp l i t pos i t i o n w i t h the 

d i sp l ay . 

T o use the i n t e r rup t q u e u e s each r o u t i n e to 

be ca l led has t o have an event b l ock w h i c h is 

a n area o f m e m o r y reserved b y t he user w h i c h 

is k icket l by the i n t e r r up t a n d in t u r n cal ls the 

rout ine . These b locks are in i t ia l ised, pu t o n the 

q ueue s , de le ted f r om the q ueue s , etc u s i n g 

var ious j u m p b locks . p 
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' d l l M l * ' 
J I t t i i f d , l , * r * in t i l * S 

•otf I.id* 
MO ftfH drisK** ll#t* 
IMU MTA I . I I ! . I " . O l . 1 - 4 , . 
m i l [Bi'fc IM.MI . . a * . I . M . i K H 
lir.w IIATA M.Sf.L "«,L*-'-

Pftlrt . , I , ! : . . ' J I , I C . I . I ' M S I W C 
LLATA I 'M . — I . 1 ' ' . .VL . 1.-4..*, .-.I . ' I W D 

nr.ifl 'JMIII i». . . Lt_-tj.-e. i •« ,'ui et 
IWIS» M I D . '71. — . . " I . . I I , I> , I 
i f e >,«s,.i4. . i . i r . in ^t 
idfc win i-«.i 

!|«0 I •4.«.i;«.(4..i.T.i •. I 4 , a . - o 
ll id fata ,i , i ,-.»40i 
n » toru i4.:si , i 
• i '« twift ; e t i • 4 . i - 4 . i n s . ••»•(,: 
I n o T>*t* I ( , T R , J > . I « , I T I , T | , i i . » T . I I ' . U 
I I U BAIft 
ll»« wr« • •,--,0. I . 4-,.ri-.. 44 .-Jl . • OTAI. 

II iifl'A I*, i "J.i*.it,. ia:.. • . tone 

11«0 MIA ll»t. . - r41 .40 . "I ,10-r-
i.'io DAIA 

daia i > i . ; - 4 . « . d « , i a . t i . r M r . , M ' i i 
mia ;;-.n,*.4 i !». .-i i», i ' i . ir . , ,6.«4i* 

1.4* HtiA • . ! . i :< , , . l , ' . . . . i : . i . -» . i l l « 

UATA .•«.1fl,!dl|..'(l-.,W.|ll|l.4?.ft.».|'l1 
I -t 1 A -jt.-j-. i - 4 , o r . o . " i 
I roo DAI A . - A | ,134,7*3 . . ' d . m . ' - ,«.«4 5b 

i . IJAIA ' t . i - 4 . . t - . , ; . ' i . i 9 e , » i , ; i 4 , ? , i ' 

!•!* I*."A . 5 l , l t ,U .M , d , l , n , « , l l lM 

i ' . o ro'A i . - . 4 i r«, 
I ' ll : » IO I T , » . I : I . I ' I , N , U . I , » , M I D 
I -4O [*R. , : E , I I » , _ » I , . - , 4 . I , I ® 4 , I • M W 
I " W F C L A l . " . . ' S 4 . . ' B , : I F . D , I M . I . . ' J . 
I 'rO DATA I -4 , t SI 1 , .'0. 7A.9*. 
I ' "0 1X-IA | » . 1 —.. .01 . .• . I - 4 . * . . A. 10. 'I 
i r * tv.T.1 o-,. I I -4 . :0I . ' - . 1 1 I-.4 . „ , » # - * • 
1—0 K M I , I .-4 , . 0 1 . I . 'A.: " . I® 
>400 RFIFA R O - . . O I N . r - . . I » • . I * . - - 4 - I , M « - I 
t4iir i^ta ,-oi .o.o.o.r.o.o.o. • oo; -

- i f l . « • I H> I r • MMI l i n l i , d i n 
.WO T.. .1. .HO..".. 'ft.B'.I^M. 
•OIM llATA 
0:0 DATA l l .7 t . l l 
O J Ml,, >4,|l ./3, l l l , l4.|l|.W..1I .Wni 
040 Ml,, »,!•, i n l , M , M , l « n 
atj MIA d .M . ' . t . ' . i i . f . iH iM 
O i l M I A 0 .« , 0 , 0 , 0 , 0 . 0 , 0 . • .woo 
0 IL MIA ( . • , t , « , H , i . - „ K , ( , f „ v l l I I 

roto Mm 7;.i,4.8i,M,l:,':.t>.7«,t«:.v 
SI'SO [>ATA 83. 70. S4.3T. (.«,»:, 87. 10-4I 
;00 DATA •>..'-.''. m. . ,I>. . II .»«.'.«.'.'« 
110 OA'., .iC. B4,«O.IO 41 

MT« »'.',:.',»», i, .h4, ' . •«.>.«.'i< 
r> •• BAifl 'i , . >.oifa 
.i4e data it .^.«: , i i : ,M.iVi, i?<,i<e,W)9t 
I'O DAI A :i3. l -..-. I . I 7'. 17" . | or. | >.,. I - ' , ' 0-.-ID 

. ICODAIA .a .rm.'a. •'..'i:.'04-7 
1 fl*t« p-.no . . 7», o. |lO,T.O.I ' 

. ISO DAT A . ' a . O . ' t v , 
" F DA FA R- . A. . 4 . 4 . H . * • • . , > , » | H 

AtH ' Owl I A* 40dr«M 4*14 
'JL1» nA?4. ' 4 , 4 4 . , *4 , . TO . Id . ' '. 
1910 DA*A '4 . i.o, '(. . J ' . . ' 4 . 1 * . " , «.0: •• 

DAIA ' 4 . 0 . < i . 0 . * . * . e , * . ' W 4 A 
" O F 1 M JMI.NL O. • 1114 
UIW DA 1 L«4DI . 11'. M,4D4. 14 
4010 C4.TO > . ' (1- d* . .-7 
I0.V DATA •lAld , 4,lF5lt, '4 , . ' . inn, «f> 
40-4 C .̂to •e-j.c. u . V8SV4. '4 
4040 DATA • . ".,• I-V4I*. ."1 
•10' .-DATA 4 , • I t ' -. : 4 
•IOR.0 CW.TA W-. >F . , » PVFLF, I , . • R 0 . S7 
40 .' TDIFA I.0-.-O-, J 2. • IftlO. 40, , • HW. 
-i-.ir [ATA • ! • - « . -o, 'P3H, "A , M4-.AA . 4A 
40 f L<A1 1. UT.l A , 1 . 1 U3LF*. I'. . ' » . 0 
HOP [W.TA 'fWB. . I f n r . 10. . • F.-.O- . im 
4i. r DAI4. ' 14 1 L . t nil . , . v- ,L«.'d. 
4| n DATA M •0" . trf * . 7*4 
4140 1 1.. •i • ,'.OI , .»I'-.i*.., 
4|- ,0 UrtTft IIS 
4.00 DAI A HUT. . • 'lo'l I . 10 
- 10 ,14 I.P4 14. .3 
.•01V ' L f . 

IB <H 
tofxs: eti 

i 

I LD4I IAt D infc 14414 
I 441-J"' ID D««tC 

» w i i ( > COLDUII coxnuiB •OUTIMC 

i 
I T* L* rOwllA* ll IdllM •*« C0IH4'I L0>0«5«*.* 14 'hftd, tl 
I CdlOvr 04 In* lo-*f to rI• ' *'** 10 colour •*'. l l '*Q«,r*o nil »ar***l*r, 
I 41,1 it *or• OP 1411 th44 on* p*r*H*l*. i* pill th*n ll i l l ['4 E'lQr 
I 'Owl I n * . 
I 
MMR] 

C* I I C I K I I I I * ' * I * a* I . on* F « r * * * T * r 
J* H i . * c e * » I 11 not 1W*P lo f f l t r 
LD 1,1 I 0*1 III* La. 1,14 a* III* p*'***l*' 
C* 7P t CIKI 11111 th* colour I* In r4n,4 
J* «C,**f»« I 
LD BE.COL TAIL 1 0*1 IK* »l*rl o* t'» [4l0*r lookup I4AI* 
ACB A.t | And *4d Ih* p«ra*«t*r *H Oll**t 
LB E,A I I 4rt Ci.A I 
)* at.MI l 
IK D I 

•Ol I LD A, I DC 1 I Q*t MirdMd't colour r . o i i 4 ro * I ••* 1*0 14 
LD iDO*C0LI.A I L0*fl lotO ink COlOU' lolo . * ' 1 D 1 * 
MT I Riturn Id l4lld 

f *UAMt;|« C0UHT ftnea ODUT1HC 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I 
t Til) 'Ovllr* I* **!*'*« |l In* p*r***t*r COunt »*• lACOrrpd. 
I 
I 
I C I H ; LB I Fa in t - v o l l*,0 o t o r t o» * * • » * * 

LB ».J» I Laod t - i m I t a l o n o t i 
CALL I tail 1,0*444* priAllnf IO.tl,4 
PCT | i .144 Tn* cuotit AlAOa. , 

t * PAOAMIC* « « K £**CO 40UTIK 
| • o o o O O o O * * * * * * * * * * * * * * * * * ' ' * * 
( | thl» roiitin* 1« IM P*r*»*l«r All out ' 
I 
t 

LD N t . ^ S I roiM N. *t «;•• l I lM 0+ 
ID ».?« I IOI4 * -Uh t«nVth 
C*LL M]NTnE$ I c*H priMt*9 r<hti«4 

I « u*»* th* Currtil m I I 
I 

(KIT: »|T | ••turn to b*ttc 

| Mt**T nftyA&E .luKIOuT IS* 

l ml th» of tt im I. 7lt print* *** itr ini , printing 'at u6*f 
I eoM'M coin i» f t currtKl -c.do-. 

CD A.'»L> 1 • CMrKtf 
IMC ML l Aoirt t l I n * * t 
•LfM i : < ft.* count*' 

M. i Jivt 
CALL A»3C I TUT CHAA 

HL i IttOvt' P0jnt*r 
IC I COwAtA' 

CJ« P*i«tTrtli I Tf»A«-A ao*a to 
•CT 
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CA T 
SP MC.PTOtiT 

I C**C* l« »• t»"A IHt I A* tO DA Mt 
» J' nOt C0i>*l*uA Outputlif 

FI'ASS: l 9 a. • acOuwti I 3 * I TRIO eo*ltiOn j ow ' T F 
CCC A I T M (tcr«(«At It 
JA Hi, PTMFT | )* |L (AC RWT« t • tO I A ' 0 
LP * , « t A***T IT to A 

ATHFT; LD IACOLAIT) , A I * M *TO'A I t * F * M 
LD A, 0 | «»Mt I M r * * t T |« | | f r OLOC» CHM«< 
LD | 
Aft , »#tur* IB tttic 

I rttnr riTMC« POuTlhC 
I 
I 
I TH|« 'OUT I<T I * c * . Av»RR 70 *S. It T/NEHRONI*** t*A S p l i t PO»ITLO" 
I |R,« ( ' » • • F | *C * . I I * | * 9 ' • •At * T M pAllAtl* at (fttt tflp 
f 
PF»TNT CACK FC»C?» I OAt BS ' t tr COTBWR 

C A<_ I. I I O I I I * t W#AR COlCHor 
Ld A.A I A»**L PO*itl»A COwAt** 
L® 'ACOUNT »,A I 
LD A F 0 I * *»*L (A* PR«M* OLOCH to-ntAf 
LP 'FFKTT.AI.A | 

MT | A»TU'F tO DA*IC 

I V L 1 TOF F C0N«AKC POUT INC 

I THLA roullm LA CALLA* mh+ft tAA C»«I>ar>T »AL 11C" IA IT ' * * * T * 1'A 
I frcrp** to THA < O ' M I . TAA R *» t T I C * * ' M L WRA«# ÎRTOAC^ TLECH* ara 
I r«*Ovt| t roi their r**pACtl*» Qu*u*». 
I 

LD ML,*F»LK t A# W .J, . ««*t L IC* * ' DLOCB 
CALL LICK* I KL D«L *A|T T ICM* 
LD K.RRPT* I «*I»3.* * r AR* R | , T « . BLOCK 
CALL LIDCDD I KL DFL *B*RC FIR 
"«• I • * I Y » FL to CLLLC 

I LOIKAT CW1HASD AOUUNC 
I . . . . . . . . . . . . . . . . . . 
I 
I T* ,« RODLIT* I * c • I 1*1 -RI#F. T K* PFI> C O M I M IOINT.,1.* ia t o o n* . I t C»-*A9A* tna 
I C O l C V r a * ACX l * T AD -it"' Ink - n' tO COIOM' " • t« ' A Q U I ' * * l«C 
I p < r m t » r | , an* IT tha c o r r i c t nu«B»r a* pa'a»a L * ' • a-* "Ot 0A***4 T R' It 
I till ! VIA IHA A ' r O f ' O u t t - A . 
I 
LOIMK: c • 2 I CMCH F O' TI-O PA* A** t *R * 

IP NZ.RCCFT* I 
LD A, 11**71 I OAT TL* I * | | IIUTDT' 
L»TV,J»*TA» I 0*t THP IHB t ab ! * itvl 
CP 1A I CA*CK tAAt tAP LAK «SW»|>*r I * 
JP MC,APCPP | IA RTNF* 0 * 13 
LD I 
LD C.A I 
ADO ML.K I AO* oM**t m tab la 
LD A . I SAT TAP I n * colour 
CP 26 I CA»CK | * |« |» RAR^A 
JP MC,AP«AA I 
LD MR.COTTA*. i OAt TKA AtArt O* T M H* - * - *»A COLORF' I AD I • 
AO? A.f 1 A** trva colour AMITT ' ADD C€,A » 
LD «.A I 
J A MC.t.01 t 
:«tc d i 

L01 t LD A, ICC > | dot Mpr *M«rp colon- ' urttr 



Listing 2. 

1 DEF FN i(h$)=CODE h$-48-7*<h 
t>"9") 

2 DEF FN h(b*)=16*FN i<b$(1))+ 
FN i <b$ <2)) 

3 RESTORE i00 
4 LET LI = 110 
5 READ ADD 
6 LET C=0: READ A$.CH 
7 IF a*(l>="Z" THEN PRINT "POK 

ING COMPLETE. SAVE CODE NOW!": GO 
TO 20000 

8 IF LEN A*<>16 THEN PRINT "LI 
NE LENGHT WRONG:";Lis STOP 

9 FOR K=0 TO 7 
10 LET B*=A*( TO 2) 
11 LET A$=A*<3 TO ) 
12 LET B=FN H(B*> 
13 POKE ADD,B 
14 LET C=C+PEEK ADD 
15 LET ADD=ADD+1 
16 NEXT K 
17 IF C O C H THEN PRINT "CHECKSU 

M ERROR:";LI: STOP 

IB GO TO 6 
97 REM *********************** 

* PLACE START ADDRESS * 
* AT LINE 100 FOLLOWED* 

* BY DATA ENDING WITH * 
* DATA "Z",0 * 

* * * * * * * * * * * * * * * * * * * * * * * 
100 DATA 64800 
110 DATA "F3C3CAFD03E500C5".1322 
120 DATA "3EAF9030043E01C1 " ,6B9 
130 DATA "C9E5CDCE22CDA22D",1287 
140 DATA "El79C1C9C53EAF90",1318 
150 DATA "30043E00C1C94759",668 
160 DATA "480600CB21CB10CB",736 
170 DATA "21CB10CB21CB10CB",910 
1B0 DATA "21CB10CB21CB107B",830 
190 DATA "CB3BCB3BCB3B1600",808 
200 DATA "2A24FD1909CB23CB",806 
210 DATA "23CB23C17993C601",933 
220 DATA "C9477ECB2710FC38",964 
230 DATA "033E00C93E01C947",601 
240 DATA "3E00371F10FDB677",718 
250 DATA "C9C5E5D5CD3CFDFE",1612 
260 DATA "002004D1E1C1C9CD",1069 

rhe f i l u t i n t i i u s e f u l f o r p i e 
: - a r t s and o t h e r g r a p h s . 

• evert f o r 3D s h a d i n g e f f e c t s 

L _ 

Or j u s t t o e * p h a < i z e a p o i n t . 
Or you can S i m p l y change you r 
Mat l p a p e r 

THESE TWO machine-code routines provide your 

48K Spectrum with a way of tilling in the screen 

without all the problems of attributes, i.e. colours 

overlapping. This is achieved by filling in the 

required area with a set pixel pattern, set up by 

the user in the first user-defined graphic. 

The main dollop of machine code is in fact 

a common garden fill routine, this particular one 

by N. Dore — Your Computer October 1983. The 

program first fills in the required area in the usual 

way, then hatches it. 

To type in the machine code, first type in 

listing 1. Type Run and the computer wilt check 

the data for any errors. After correcting any of 

these errors, save the program to tape or Micro-

drive with: 
SAVE 'HATCH DATA" 

or 
SAVE *"m";1;"HATCH DATA" 

Now save the code with 
SAVE "HATCH" CODE 58000,70 

or 
SAVE *,'m";1;"HATCH" CODE 58000,70 

It is probably best to save the code on a 

different tape from the data programs. Next 

comes the fill routine. Type 

CLEAR 57999 

then type in listing 2 and Run it, correcting any 

errors. Then save it with 
SAVE "FILL DATA" 

or 
SAVE *"m";1;"FILL DATA" 

The reason for saving the data programs as well 

as the code is that checksums do not detect all 

errors. Now save the actual code using 
SAVE "FILL" CODE 64800,500 

or 
SAVE *"m";1;"FILL" CODE 64800,500 

Now the code is ready to run. Listing 3 

demonstrates some of the possibilities of this 

routine. How to use this routine is probably best 

learned by studying this program but here is an 

example of step by step hatching. 

1. Create shape to be filled on screen, making 

sure there are no gaps along the edges. 

2. Define the first UDG (see listing 4 or 

manual). 

3. Choose any point inside the shape and type 

PLOT INVERSE 1;x,y 

where x^ is the chosen point. 

4. Type 

RANDOMIZE USR 64800 

and the area will fill with ink. 

5. Type 

RANDOMIZE USR 58000 

and the area filled will become hatched. 
6. If vou don't like the pattern, then type 

RANDOMIZE USR 58000 

redefine the UDG and retype 
RANDOMIZE USR 58000 

Listing 1. 9 FOR K - 0 TO 7 . BY DATA ENDING MlTH 

1 DEF FN i<h*)-CODE h « - 4 f l - 7 . < h 10 LET B « - A * l TO 2) • DATA " Z ' . e • 

t > " 9 " ) J 1 LET A«-A«<3 TO > 

2 DEF FN h (l># ) = 16.FN i < b * ( l ) > + 12 LET B~FN M<B«) i teta DATA 56000 

FN i (b«<2> > 13 POKE ADD.B t ie DATA "06Af 1 I03E52A7B3C" .6B7 

3 RESTORE tea 14 LET C-C.PEEK ADD 120 DATA ™7flE607EE07C34F0fa" .884 

4 LET L l ' l l B IS LET ADD-ADDH ' 1 3 0 DATA " 00WJC 1 c DA8E 210C D " ,1034 

5 READ ADD 16 NEXT k 140 DATA -0C00CDBSC21 379C6* ,964 

& LET C-fci READ A t .CH 17 IF C*. >CH I HEN PRINT -CKCKSU 150 DATA -0B4F 3BF6C9D3E3CS- , 1221 

7 IF « » < 1 > - " Z " THEN PRINT "PO» n ERROR 1 " t L I l STOP 160 DATA "E3CDAA221A46ABF 1 " , 1 127 

ING COMPLETE. SAVE COOE NOH'" t SO IB GO TO fa 170 DATA -4F7E47IAA0BI3TCI* .919 

TO VMM 97 REM • • • • • • • • • • » . » » • » • • » * » • * 1B0 DAI A -C3COAA2272CIE 1D1* , 1347 

B IF LEN A«<>lfa THEN PRINT - L I . PLACE START ADDRESS * l » DATA .201 

NE LENGHT UROI4Gi" lLI l STOP . AT LINE 100 FOLLOWED. 200 DATA "I- ,0 
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270 DATA "79FDD1E1C1C9C5E5" 1628 510 DATA "E52B7ECB47E1C8E5" 1326 
* 280 DATA "D5CD3CFDFE002B04" 1021 520 DATA "197EFEFFE1C0E5A7" 1473 

290 DATA "D1E1C1C9CD87FDD1" 1630 530 DATA "ED527EFEFFE1C0D1" 1580 
300 DATA " E1C1C9C5F53EAF90" 1442 540 DATA "C9CD56FEC51E00D5" 1186 
310 DATA "3805E5CDDF22E1F1" 1218 550 DATA •"CD27FED10C1C3E08" 817 * 
320 DATA "CIC92A24FD010016" 748 560 DATA "BB20F4C1C9CD91FD" 1460 
330 DATA "3600230B78B1FE00" 651 570 DATA "FE01C8CDA6FDCDBB" 

# 
1471 

22 340 DATA "20F62A7D5CE5444D" 91 1 580 DATA "FD3E0132815CC93A" 846 
22 350 DATA "0CCD27FDFE00200A" 805 590 DATA "815CFE00CAECFE3E" 1229 
9 360 DATA "CDBBFDCDA6FD1SF0" 1533 600 DATA "0032815C2A24FD11" 619 
37 370 DATA "0000E1444D0DCD27" 627 610 DATA "FF151901FF007EFE M 937 
18 380 DATA "FDFE002008CDBBFD" 1192 620 DATA "00C4CDFE2B79D608" 1041 
3 390 DATA "CDA6FD18F03E0032" 1000 630 DATA "FEFF2001044F3EB0" 863 
b 400 DATA "815C2A24FD0100AF" 728 640 DATA "B8281618E9CD56FE" 1048 
S 410 DATA "7EFE00C479FE2379" 1107 650 DATA "C51E00D5CD27FED1" 1147 
) 420 DATA "C608FE002001054F" 577 660 DATA "0D1C3E08BB20F4C1" 767 
) 430 DATA "3EFFB8287A18E9CD" 1125 670 DATA "C 93A815CFE00CAEC" 1172 
> 440 DATA "91FDFE00C804CD27" 1100 680 DATA "FEC305FE2A24FD11" 1056 
! 
\ 

450 DATA "FDFE00CC8DFE050C" 1123 690 DATA "00000100167EC506" 352 ! 
\ 460 DATA "CD27FDFE00CC8DFE" 1350 700 DATA "08CB2730011310F9" 583 

470 DATA "0D05CD27FDFE00CC" 973 710 DATA "CI0B2378B1FE0020" 822 
1 

2 480 DATA "8DFE040DCD27FDFE" 1163 720 DATA "EC424BFBC9000000" 829 1 

2 490 DATA "00CC8DFE0CC9E511" 1058 730 DATA "0000000000000000" 0 
9 500 DATA "2000237ECB7FE1C8" 948 740 DATA " 2 " , 0 

3 
is 

st 

n 

g 

»r 

t 

7. If you wish to remove all of the filled area, 

using 

RANDOMIZE USR 58000 

revert the hatch pattern to its original all filled 

in position, define the U D G as totally blank and 

type 

RANDOMIZE USR 58000 

Hey presto! the filled area disappears. 

A final warning: before loading the fill routine, 

always type 

CLEAR 57999 

or the computer is likely to crash. 

A J Renton 
makes it easy 
to fill the 
Spectrum 
screen with 
patterns. 

Listing 4. 80 PRINT "A -: REM Gr 
10 REM UDG data poke aphics A 

program 100 DATA BIN 10001000 
20 101 DATA BIN 01000100 
30 RESTORE 100 102 DATA BIN 00100010 
40 FOR k=USR "a" TO 103 DATA BIN 00010001 

USR "a"+7 104 DATA BIN 10001000 
50 READ byte 105 DATA BIN 01000100 
60 POKE k,byte 106 DATA BIN 00100010 
70 NEXT k 107 DATA BIN 00010001 

Listing 3. 
10 REM Hatch damo 
IS 
re REn bv A. Rwiton 1VB5 
23 
70 LET oot-a-9000 
40 LET <111-64000 

LET hatch-seeev 
60 PAPER 71 IN* 01 BRIGHT 01 FLASH 01 

OVER 0: INVERSE 01 CLS 
70 BORDER 7 
90 PRINT " H » rout k net la uw lu l for pi 

9 c t i v t l And othaf Qruh« .* 
70 CIRCLE S0.S0.S0 

100 PLOT 30,30: DRAW se.e 
110 PLOT 30,30! DRAW -33.33 
120 PLOT 30.301 DRAM -23.-43 
130 PLOT INVERSE 1:60,60: RANDOMIZE USR 
f i l l 
140 DATA I7O.B3.170,83,17O,B3,170.B5| (i 

• sue pake 
130 RANDOM I IE USR hatch 
160 PLOT INVERSE 1| 40.401 RANDOMIZE USR 
f i l l 
170 DATA BIN 10001000,BIN IBMBlfM.BIN 1 

aaei0.BIN 10001 .BIN I000I0D0.BIN 10010100 
,BIN 1000I0.BIN 11*0011 GO SUB •>••>• 
IM0 RANDOMIZE USR hitch 
190 PLOT INVERSE 1160,401 RANDOMIZE USR 
f i l l 
700 DATA BIN 0.BIN 01I00110.BIN 0110011 

0.BIN 0.BIN 0,BIN 11000.BIN I1000.BIN 0 
210 QO SUP potai RANDOMIZE USR hatch 
22* PRINT -Or wan for 3D thadlno affvc 

t « . * 

250 PLOT 130,0t DRAW 0.501 ORAM 30,0: D 
RAN 0, 50i DRAM 30,0: DRAM 0,1201 DRAM -
'0,01 DRAM 0,-301 DRAM -30.0: DRAM 0.30: 
DRAM -30.0: DRAM 0,-1201 DRAM 30,0 
240 DRAM 10,201 DRAM 0.201 DRAM 0,10 
230 PLOT 130,701 DRAM 10.20: DRAW 20.0: 
PLOT 160,90! DRAM 0.301 DRAM -30,0: DRA 

W -10,-20: DRAM 30,0: DRAM 10,20 
260 PLOT 210,0: DRAW 10.201 DRAM 0,120: 
DRAW -10,-201 DRAM -30,0I DRAM 10,201 D 

RAM 30,0 
770 PLOT INVERSE It 131.11 RANDOMIZE USR 
f i l l 
200 DATA 0,0,0,16,0,0,0,01 GO SUB poke: 
RANDOMIZE USR hatch 
290 PLOT INVERSE 11 130, 1221 RANDOMIZE U 

SR f i l l 
300 DATA 0.233,0.733.0,233,0,233 
310 GO SUB poktt RANDOMIZE USR hatch 
320 PLOT INVERSE ll 190.122) RANDOMIZE U 

SR f i l l i RANDOMIZE USA hatch 
323 PLOT INVERSE l| 160,001 RANDOMIZE US 

R f i l l ! RANDOM IZE USR hatch 
330 PLOT INVERSE 1(132,201 RANDOM I ZE US 

R ft 1 1 
340 DATA BIN I10I1101.BIN II10I110.BIN 

1II0I1I.BIN 10111011.BIN I 101 I 101.BIN M 
101 I 10,BIN I1I01I1.BIN 10111011 
330 GO SUB DDlitl RANDOMIZE USR hatch 
360 PLOT INVERSE 1,212,701 RANDOMIZE US 

R f l l l l RANDOMIZE USR hatch 
3/0 PLOT INVERSE It 132,901 RANDOMIZE US 

R f l l l l RANDOMIZE USR hatch 
3O0 PAUSE 201 PAPER 01 INK 6| BRIGHT I I 
CLS 

390 PRINT -Or lust to f n p h m i t a point 

4 0 0 PLOT 3 3 . 0 ! DRAM 0 , 3 0 1 DRAM - 3 3 , 3 3 ) 
DRAM 0 , 3 0 1 DRAM 4 3 , - 4 S T DRAM 4 5 . 4 5 L DRAM 
• .-301 ORAM 33.-331 DRAM 0 , -301 DRAM 

20,0 

4 1 0 PLOT I N V E R S E 1 : 4 0 . 1 : RANDOMIZE USR 
f i l l 
470 DATA 0.BIN 1 00000 ] , B I N l00ei0.BIN 1 

0 100 .BIN IP00.BIN !«KM,0,0 
4 3 0 GO SUB pot aI RANDOM I 7 E USR hatch 
4 4 0 PLOT 1 0 0 . 0 1 ORAM 0 . 1 1 3 1 DRAW I W , 0 I 

DRAM 0 . 2 0 1 DRAM 6 0 . 0 : DRAM 0 . - 7 3 L DRAM 
6 0 , 0 : DRAM 0,-20: DRAM 6 0 , 0 
4 3 0 PLOT 1 7 9 , I I IN* . 4 | RANDOMIZE USR FL 

1 I 
«60 DATA 0.126,66.64.64.66.126.0 
4/0 GO SUB pol t l RANDOMIZE USR hatch 
4O0 PRINT "Or you can l l ap lv chinqt vou 

r wallpaper" 
490 PLOT 193,101 DRAM 30.01 DRAM 0.301 

DRAM - M , 0 : DRAM 0 . - 3 0 

• » 0 FTOT I N V E R S E 1 1 ^ 2 0 . 2 0 1 PAPER 3 I I T * 
0: BR IGHT I i RANDOMIZE USR f i l l 
310 PO>E 23676,621 FUR a-1 TO 26l POKE 

23675,a»G: RANDOMIZE USR hatch) PAUSE l l 
RANDOMIZE USR hatchl I F CODE I N K E V T THE 

N GO TO 3 7 0 
3 1 3 T C I T a t GO TO 3 1 0 
320 POKE 23676,233) POK E 216 73.OB 

G999 STOP 

'7000 FOR V - U S R TO USR "a"»7i READ ai 
POKE k . a i NEXT k 

9 0 1 0 RETURN 

o 
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RASTER INTERRUPTS arc one o f the most 

important aspccts of machine-code program-

ming on the Commodore 64. They allow such 

things as smooth scrolling and split screen 

cfTccts, both of which I have used in previous 

Your Computer programs. 

However, one of the most striking illustra-

tions of raster interrupts is to have more than 

Nalin Sharma 
with a routine 
for special 
effects. 

eight sprites on the screen at once. This was 

hinted at in the programmers' reference guide, 

but there was no full explanation, and so here 

is a program which will display 64 sprites on 

your CBM-64. 

The screen display of the CBM-64 is made 

up of 200 horizontal lines and is updated 

roughly every l/60th of a second. The screen 

Listing 1. 
1 PEM«»«»»»»ef(SIC FOR 64 i M I T I i t l * 
2 KMKKIMCOPVPIONT IIALIM 
5 C(-*-?40$9lSM«3l l9i$i.»ICP-0:S«>P|:O«O 
10 FORK-4*i3tT04»445 
SO BE*£>EIPOFE-'.• ISIMCO•SUMCO*V 
39 lE^T 

49 IF ^I'HCP' CTHEIIPP IlfT'OATA fppnp-I STOP 
39 FOPy-9 I92T09394 
ee PEAnAtPWEK .A: SPRCO*SRPCP'A 
»e tc^T 
80 IP SPPCOf "SHTHEtF-PlllTTiATA EPPOP-lSTOP 
iee> 91949192 
200 "HIC ' » > ' l f j SPPITES" 
2io PRIHTTA®'39>*<c* NALIU-

SEO PPINTTAB'30>'' tHAfiwc 
l<W0 MTA 169. 147, 32. 210. 32 
1 e IB DATA 199, 19E i 32, IS. 192, 96 
1020 DATA ISO, 169. 19. 14 1. £0. 3 

I03O OATA 169, 192, 141, 21, S, 169 
1«4P OATA O. 14|, 64, 9, 169. 1 
1090 OATA 141, £P. 209. 173, 17, 298 
1060 DATA 41, 127. 141. 17. 208. 169 
1070 OATA 49, 14t, I S , 209. 1*9. 299 
toso OATA I 4 I , 2 9 too, 1 6 9 , O. M I 
1090 OATA 14. 220, eg, 96, 174, 64 
1100 DATA 3, 160. 1, 199, I , 193 
1 1 IP DATA 133. 0. 208. 200. 200. 192 
1120 DATA |7, 209. 247, 169, 129. 141 
1130 OATA 29, 209. I 73 , 17. 209. 4 I 
1140 DATA 127. 14 1, 17, 209. 239, 64 
USD OATA 3, 174. 64. 3. 224, 9 
1160 DATA £09, 9. 162. O. 142, 64 
(170 DATA 3, 199. 9, 193, 141, 18 
1180 DATA 209, 224, 9. 209. 99. 239 
1190 DATA 63. 3, 173. 99. 3. 20L 
1200 DATA 7. 209. 49. 169, O. |4 1 

Listing 2. 
ie> • •«CPOO 'MA-TIPLExCO SPRITES COP'TMC'HT 1905 tIALIN SHARI-I* 

30 VIC B 33240 

51 MR AST VIC M ? 

32 PAST • V IC • 18 

53 IPST • VIC»25 

34 EPST V IC*26 

33 XSCL • VIC *22 

880 VB 930 

090 Mi l© • VB • 1 'SPPITE MOVEMENT It IDEM 
900 RAStlUM VB»2 • INTERRUPT NLT-BEP 
909 ?PD VB * 3 •ANIMATION SPEED 

906 SP I I C * VB*4 'SPRITE t«Jt«EP I ICE^ 
907 SPRITESOII • VIC *21 

909 MSB* • v i c * i e 
3 1 P BORDER 53290 

915 6ACK0R • 5 3 2 9 1 
1000 I 

! 0 I P • 

1020 | 

1070 STAPT LDA 9 147 

1960 JSP «FFD2 - 'CLEAR SCREEN 

1095 JSP SETSPPITES •SET UP V IC CHIP 
1090 JSP I C U I N T » SET rci.l IflTEPRUPTS 

1 190 RTS •PETUPN TO BASIC 

1216 NEiittrr set 
1220 LOA »<STIMT 'LOW BYTE INTERRUPT POINTER 
1230 STA • 03 14 

1232 LOA »JSTIMT ' H IGH BYTE 
1234 STA 

1259 LDA 90 •HJf©EP OF IIITERPUPT 
1260 STA RASMJM 
1262 LDA 9 1 'ALLOW INTERRUPTS TO BE CAUSED Br R 

ASTER 

1263 STA EPST 
1264 LOA HRAST >MIOH BIT RASTER L l t C 

1263 A te « 127 
1266 STA HRAST 
1267 LOA 949 'LOW BYTE RASTER L U C 

1266 STA PAST 
1269 LOA " 255 
1270 STA IPST 'CLEAP RASTCP LATCH 
1272 LDA HO 
1274 STA 56334 'CBM INTERRUPTS OFF 
1277 CLI 'READY TO BEOIM 

(continued on opposite page) 

1210 
1220 
123© 
1240 
1290 
1260 
1270 
1*30 
1290 
1 309 
1310 
I 329 
1330 
1340 
1330 
I 360 
1379 
1380 
1399 
1400 
1419 
1420 
1430 
1449 
1499 
1460 
1479 
1490 
4O00 
40 10 
4020 
4039 
4040 
4039 
40t0 
4079 
40BO 
4099 
4 100 
4 1 19 
4 120 
4 1 30 
4 140 
4 130 
4 169 
4 170 
4 ISO 
4 190 
4299 
42 10 
4229 
4230 
4240 
4230 
4260 
42 70 
4269 
4299 
4 300 
4310 
4 320 

DATA 
DATA 
DATA 
DATA 
OATA 
OATA 
OATA 
OATA 
DATA 
OATA 
OATA 
DATA 
OATA 
OATA 
OATA 
DATA 
DATA 
OATA 
OATA 
OATA 
OfiTA 
DATA 
DATA 
OATA 
OATA 
DATA 
DATA 
OATA 
DATA 
DATA 
OATA 
DATA 
OATA 
DATA 
OATA 
OATA 
DATA 
OATA 
OATA 
OATA 
OATA 
DATA 
DATA 
DATA 
DATA 
OATA 
OATA 
OATA 
OATA 
OATA 
DATA 
PATA 
OATA 
D$TA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 

7, 14 1, 232. 
7, 14 1, 294. 
7, 32. 173, 
234, 162. 0. 
222. O. 208. 

63, 3, 239. 66. 3. 173 
96. 3, 4|, J , 14 1, 66 
3 174, 66. 3. 199, 33 
193, 141, 249. 7, 141, 249 
7, 14 1. 230. 7, 14 1, 291 

7, 141, 293 
7. 141. 239 

192 . 76, 49 
222, O. 299 
222 , 9. 299 

232. 232. 224. 16. 298. 24 1 
96. 194. 169, 104, 179, 194 
64, 169. 233, 14 1. 21, 299 
169, 0, 141, 93, 3. 141 
66. 3. 14 1, 69, 3, 141 
16, 209. 162, 0, 169, 6 
199. 17. 193, 193. 9. 208 
169, 128» 137, 249, 7, 199 
29, 193, 137. 39. 299, 299 
299, 232. E24, 9, 208. 232 
169, I . 141. 33. 209. 160 
S. 141, 32. 299. 96. 91 
79, '•'3, 123, 147, 171, 199 
219. 40, 71. 99, 119. 143 
197, 191. CIS, 39, 60, 99 
ISO, 139, 199. 219. 240, 0 
2. 4. 9. 6, I t , 3 
14 139, 129. 128, 129 . 0 
0. 24. 9. 0. 69. O 
0, 69, 9, O, 24 . O 
2, 19. 129. 3. 31, 224 
1, 190. 49, 9, 234, 96 
9, 14. 64. 9. 14. O 
9, 14. 9. 9- 29. O 

99. 129, 9, 97, 129 
96, 192, 9, 19e. 124 
192, 4, 9, 94. 9 
64. 9. O, 192, 9 
9. 0. O, 9. 24 
9. 69. 9, O. 
O. 24. 9, O, 
9. 31. 9. 0. 

62, 129. 
0. 
O . 

9, 
0. 
0 . 
9 . 
O . 
9, 
0 . 
9, 
129, 9. 
128, O, 297. 
9, 9, 39, 9. 

69 » 
12 
31 
1 . 238 

0, 14 
39 

9, 39, 9 . 9, 31 
9, 49, 192 , 9 . 49 
0 . 16 . 96 . 0 , 19 

0 32. 9, 0. 0 
0 , 9 , 24 . 0, 0 
9 0. 69 , 0, 0 
e . 0. ie. 9 . o 
9 . 9. 26. 0. o 
0 . 0, 26, 0, 0 
a . 9. 2 6, 9. o . • . 9, 14 . 0. 0 
9 9 . 12, 0 . o 

. 0 . O . 12 . 0, o 
9 . 9. 29. 0. o 
0 , 0 . 29. 0 . e 

24 . 9 . O, to. o 
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is updated by an "invisible" horizontal line 

called a raster which runs from top to bouom 

of the video display. 

So say, for example, you had all eight sprites 

at the top of the screen, you could interrupt the 

raster once it had drawn all eight sprites. Then 

you could change the Y position of all eight 

sprites to the bottom of the screen, so that when 

the raster reaches the bottom part of the screen 

it will draw all eight sprites again, thinking it 

hasn't drawn any sprites yet — sec figure 1. 

The process I have just described can be 

tightened up to interrupt at eight different parts 

of the screen, each time changing the Y position 

of the sprites — thereby giving 64 sprites. 

Listing I is the Basic loader for the machine 

code program which shows 64 men running 

from right to left. Make sure you save the pro-

gram before running it. 

Listing 2 is the fully assembly listing of the 

program which is actually quite short. The 

complete program takes up less than 500 bytes, 

and that includes data for three sprites. Also, 

it shouldn't take much trouble to extend the 

program to a very simple Space Invaders pro-

gram which shouldn't take up more than about 

2K. 

One last point is that since the program 

operates under interrupt control you have all 

the features of Basic at your disposal. It does 

make a very strange spectacle watching your 

program list upwards while 64 men are running 

across the screen. • 

Figure 1. 

OOOOOOOO-

o o o o o o o o 
lustra imt | I Pt*Ov rOA 

A1 THd POIN1 I 
„( .r , ,,pfrT(s| 

(listing 2 continued from opposite page) 
1 £90 PTS 
1 300 1 

1 3 1 0 

1320 f 

1300 STItTT LOX RASNUM 

1310 LDY * 1 
1320 LDA SPRITEvEPT.X 

1330 PLACE t' STA V I C , Y 

1332 I NY 
1334 INY 

1340 CPY •117 

I330 pi r PLACEY 
1600 LDA N 129 

1610 STA 1RST 

1620 LDA MR AST 

1630 AID » I 2 7 

I640 STA MR AST 
164 | INC RA5NUM 

1642 LOX PASNUM 

1644 CPX *8 

1646 etc W I N 
1647 LOX NO 
1648 STX PASNUM 

1630 NXLM LDA RASL l f £ ,X 

1660 STA PAST 

1664 CPX • 0 

1670 etc PETFROMItTT 

1680 IMC SPO 

1692 LOA SP0 

1661 CMP « 7 

1686 etc GOBACf 

1690 LDA • 0 

1692 STA SPO 

1700 INC S P t t C 

1704 LDA SPit-e 

1706 A te • 3 
1706 STA SPHCt 

I710 LOX sp n o 
1 740 LDA SPRPT,X 

1730 STA 2040 

1760 STA 204 1 

1 770 STA 204 2 

178© STA 2043 

1790 STA 2044 

1800 STA 2045 

leto STA 2046 

1620 STA 2047 

1622 JSP LEFT 

1830 OOBACr } 14s •EA3I 

1 (ITER PUP T 

1870 LEFT LOX MO 

1072 LOOPLEFT DEC v ic ,x 
1873 DEC v i c . x 
1874 DEC v i c , x 
1876 l l « 

1877 H « 
1878 CPX « 16 
1879 BIE LOOPLEFT 

1880 PTS 
2070 PETFPOMIHT PLA 

THEP 7 INTERRUPTS 

2080 TAY 

2090 PLA 

2100 TAX 
21 IO PLA 

2120 RTI 

3000 | 

30IO 1 

3020 

3000 SETSPRITES LDA • 2 3 3 

3010 STA SPRITESON 

3020 LOA • 0 

3022 STA H O C 
3024 STA S P I I C 

3026 STA SPO 

3030 STA M?BX 
3040 LOX HO 
3043 LDY • 0 
3O30 PLACEX LOA SPPITEMOP; ,X 
3060 STA VIC , Y 
3062 LDA « 128 
5064 STA 2040,X 
3066 LDA SPR iTECOL,X 
3068 STA 33287,X 
3070 I Hi 
5080 I MY 
5090 irr< 

5100 CPX tte 
51 10 pre PLACEX 

5200 LOA W 1 
3 2 ( 0 STA BACKC-R 
3220 LDA *6 

3830 STA BOROEP 
3500 PTS 

9000 SPPITEVEPT BYT 3 1 . 7 5 . 9 9 , 1 2 3 

9010 RASLIfC BYT 4 0 . 7 1 , 9 3 , 1 1 9 

9620 SPRITEMOPJ BYT 30 , 60 9 0 , 1 2 0 

9030 SPR ITECOL BYT 0 , 2 , 4 , 5 , 6 , 1 1 

9090 SPRPT BYT 130 . 129 . 128 . 

TSTAPT INTERRUPTS 

> S P R I T E - Y - P O S I T I O N 

•CLE AP LATCH 

'SET UP FOP IEXT tflTERRUPT 

'RESET EVERY E1GTH INTERRUPT 

• rC«T PASTER LltC 

•00 ANIMATION OF ALL 64 hCN 

'SERVICE CPM INTEPPUPTS EVEPY EIOTH 

'PROCEDURE FOP RETURNlIKi FROM THE 0 

'RESET SPEED A SPRITE IrOEX OF MAN 

• SPRITE-X-POSIT ion 

'SPRITE P0INTERS 

'SPPITE COLOURS 

HHtTE SCREEN 

•£ilu'e BORDER 

,199.219 
,131,215 
,218,240 

t 
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11 I 

ONE OF T H E features that most people miss 

when programming in machine code is 

strings. This program provides the machine-

code programmer with a number of sub-

routines to manipulate strings. It will then be 

possible to write educational programs, 

quizzes, etc. in machine-code with very little 

difficulty. 

Up to 64 strings are available, numbered in 

hex from 00 to 3F. These are stored in the 

area of memory under the Basic Rom — 

$A000-$BFFF. The sub-routines are situated 

in memory between $C000 & $C300. They 

are in a form very similar to the kernal sub-

routines and are used in the way way. 

The new sub-routines are: 

INPUT. Address $C1FA: This sub-routine 

receives information from the keyboard and 

stores it in the string specified by the 

accumulator. For example, 

L D A # $ 0 9 
J S R $ C 1 F A 

The information will be stored in string 
number 9. 

PRINT. Address $C IFD: This sub-routine 

will display on the screen, at the current 

cursor position, the contents of the string 

specified by the accumulator. For example, 

L D A # $ 0 5 
J S R $ C 1 F D 

This will print string number 5. 

CLEAR. Address $C200: This sub-routine 

will clear all characters from the string 

specified by the accumulator. For example, 

L D A 4 $ 2 0 
J S R $ C 2 0 0 

This will clear string 32 (Hex 20). 

CLEARALL. Address $C203: This clears 

all 64 strings and requires no registers to be 

set. This sub-routine should be called before 

using the strings to make sure that they are 

ready for use. For example, 

J S R $ C 2 0 3 

MEM—STRING. Address SC206: This sub-

routine transfers information from the address 

specified in the X and Y registers to the string 

specified by the accumulator. The X register 

contains the least significant byte and the Y 

register the most significant byte. For 

example, 

L D A * $ 0 1 
L D X # $ 5 0 
L D Y # $ 8 0 
J S R $ C 2 0 6 

The above example transfers information 

from the address $8050 to string number 1. 

The first 125 bytes of information are 

transferred unless a 0 (Zero) is encountered 

which indicates the end of a string. 

STRING-MEM. Address $C209: This 

performs the exact opposite function of the 

previous routine.This transfers the informa-

tion in the string indicated by the accumulator 

to the address specified by the X and Y 

registers. The X register contains the LSB 

and the Y register the MSB. For example, 

L D A # $ 0 1 
L D X # $ 5 0 
L D Y # $ 8 0 
J S R $ C 2 0 9 

This, transfers the information in string 

number 1 to address S8050. 

SWAP. Address $C20C: This sub-routine 

MACHIN 

0 
1 

2 
3 

4 

10 

REM ****************************** 
REM «RUN TO TRANSFER SUB'S TO MEM* 
REM * * 
REM * RUN50000 TO CHECK OATA * 
REM ****************************** 
AD-49152 

20 READA: IFA = -lTHENEhC> 
30 POKEAD , A :AD= A D +1»GOTO20 -
200 DATA72,169,0,133,251 ,169,160,133,252 * REM 7663 
201 DATA 104,169,192,0,240,17,24,165,251'REM 6065 
202 DATA 105,128,133,251 ,165,252,105,0,133'REM 6033 
2 0 3 D A T A 2 5 2 , 1 3 6 , 7 6 , 11 , 1 9 2 , 9 6 , 3 2 , 2 2 7 , 193-.REM 6 1 0 9 

2 0 4 D A T A 3 2 , 0 , 1 9 2 , 1 6 0 , 0 , 3 2 , 2 0 7 , 2 5 5 , 2 0 1 * R E M 6 7 3 8 

2 0 5 D A T A 1 3 , 2 4 0 , 6 , 1 4 5 , 2 5 1 , 2 0 0 , 7 6 , 4 1 , 1 9 2 « R E M 6 1 3 4 

2 0 6 D A T A 1 6 9 , 0 , 1 4 5 , 2 5 1 , 1 6 9 , 1 3 , 3 2 , 2 1 0 , 2 5 5 I R E M 6 7 3 0 

207 DATA32,240,193,96,32,227,193,32,0«REM 4604 
208 DATA 192,169,54,133,1,160,0,177,251> REM 5864 
209 0 A T A 3 2 , 2 1 0 , 2 5 5 , 2 0 0 , 2 0 1 , 0 , 2 0 8 , 2 4 6 , 1 6 9 I R E M 7967 
210 DATA55,133,1,32,240,193,96,32,227 : REM 5781 
2 1 1 D A T A 1 9 3 , 3 2 , 0 , 1 9 2 , 1 6 0 , 0 , 1 6 9 , 0 , 1 4 5 t R E M 4 3 1 3 

2 1 2 D A T A 2 5 I , 2 0 0 , 1 9 2 . 1 2 7 , 2 0 8 , 2 4 9 , 3 2 , 2 4 0 , 1 9 3 « R E M 8 1 5 0 

213 DATA96,32,227,193,169,0,72,32,97 J REM 409 1 
2 1 4 D A T A 1 9 2 , 1 0 4 , 1 6 8 , 2 0 0 , 1 5 2 , 2 0 1 , 6 4 , 2 0 8 , 2 4 4 « R E M 7 9 7 8 

2 1 5 D A T A 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 , 1 3 4 , 2 5 3 : R E M 7 6 9 7 

216 DATA 132 ,254 ,32 ,0,192 , 160 ,0,177 ,253 REM 6349 
2 1 7 0 A T A 1 4 5 , 2 5 1 , 2 0 1 , 0 , 2 4 0 , 5 , 2 0 0 , 1 9 2 , 1 2 7 I R E M 6 5 5 9 

2 1 8 O A T A 2 0 8 , 2 4 3 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 : R E M 7 0 6 8 

2 1 9 D A T A 1 3 4 , 2 5 3 , 1 3 2 , 2 5 4 , 3 2 , 0 , 1 9 2 , 1 6 0 , 0 : R E M 4 8 3 6 

2 2 0 D A T A 1 6 9 , 5 4 , 1 3 3 , 1 , 1 7 7 , 2 5 1 , 1 4 5 , 2 5 3 , 2 0 1 - - R E M 7 9 1 9 

2 2 1 D A T A 0 , 2 4 0 , 5 , 2 0 0 , 1 9 2 , 1 2 7 , 2 0 8 , 2 4 3 , 1 6 9 5 R E M 7 9 3 8 

2 2 2 0 A T A 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 3 2 , 2 2 7 « R E M 5 7 8 1 

2 2 3 D A T A 1 9 3 , 7 2 , 1 3 8 , 3 2 , 0 , 1 9 2 / 1 6 5 , 2 5 1 , 1 3 3 : R E M 6 3 9 1 

2 2 4 0 A T A 2 5 3 , 1 6 5 , 2 5 2 , 1 3 3 , 2 5 4 , 1 0 4 , 3 2 , 0 , 1 9 2 : R E M 5 7 1 7 

225 DATA160,0,169,54,133,1,177>251,72iREM 5449 
2 2 6 DATA 1 7 7 , 2 5 3 , 1 4 5 , 2 5 1 , 1 0 4 , i 4 5 , 2 5 3 , 2 0 0 , 1 9 2 ' R E M 8 6 1 1 

227 DATA 127,208,241,169,55,133,1,32,240 : REM 5438 
228 D A T A 193,96,32,227,193,72,138,32,0:REM 4008 
229 DATA 192,165,251 ,133,253,165,252,133,254:REM 9176 
230 DATA 104,32,0,192,169,54,133,1,160 5 REM 4494 

2 3 

2 3 

2 3 

2 3 

2G 

23 

2G 

2 ' 

2 : 

2 ' 

2* 

2-

2 

2 
2 
2 

2 
2 

2 
^ 

c 
c 
c + 
c 
c 
m 
i 

i 

i 
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CODE 
STRINGS 

Graham Barbour 
helps you 
to write 
educational and 
quiz programs.. 

swaps two strings around. The first string is 

specified by the accumulator and the second 

by the register. For example, 

LDA #$08 
L D X # $ 0 5 
J S R $ C 2 0 C 

String number 8 will now contain the infor-

mation previous stored in string number 5 

and vice versa. 

COMPARE. Address SC20F: This sub-

routine compares the string specified by the 

accumulator — we will call this A — with the 

string specified by the X register — we will 

call this B. The result of the comparison will 

be returned in the accumulator. The possible 

results are: 

* $FF this occurs if A is alphabetically less 

than B or if A and B are alphabetically the 

same but A is shorter than B. 

* $01 this occurs if A is alphabetically more 

than B or if A and B are alphabetically the 

same but A is longer than B. 

* $00 this occurs if the two strings are ex-

2 3 1 D A T A 0 , 1 7 7 , 2 5 1 , 2 0 9 , 2 5 3 , 2 4 0 , 2 2 , 1 4 4 1 0 . R E M 6 0 4 4 

232 D A T A 1 6 9 , 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 1 6 9 ; 1 . R E M ' M * 

233 D A T A 9 6 , 1 6 9 , 5 5 , 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 1 6 9 . R E H 6 0 7 3 

234 D A T A 2 5 5 , 9 6 , 2 0 0 , 2 0 1 , 0 , 2 0 8 , 2 2 3 , 1 6 9 , 5 5 « R E M 6 5 0 7 

235 D A T A 1 3 3 , 1 , 3 2 , 2 4 0 , 1 9 3 , 1 6 9 , 0 , 9 6 , 0 « R E M 3 9 3 6 

236 D A T A 0 , 0 , 0 , 0 , 0 , 3 8 , 2 2 7 , 1 9 3 , 1 4 1 . R E M 4 5 9 4 

237 D A T A 6 7 , 1 9 3 , 1 4 2 , 6 6 , 1 9 3 , 1 6 9 , 0 , 1 4 
2 3 8 D A T A 1 9 3 , 1 7 3 , 6 7 , 1 9 3 , 1 4 1 , 6 9 , 1 9 3 , 1 7 0 , 2 3 2 « 1 R E M 7 4 3 0 

239 D A T A 3 2 , 2 5 4 , 1 9 2 , 2 0 1 , 1 , 2 4 0 , 1 3 , 1 7 4 , 6 9 : R E M M M 

40 D A T A 1 9 3 , 2 3 2 , 1 3 6 , 2 0 5 , 6 8 , 1 9 3 , 2 0 8 , 2 3 4 7 6 - R E M 7 4 0 1 

24 1 D A T A 1 3 1 , 1 9 3 , 1 7 3 , 6 9 , 1 9 3 , 1 7 0 , 2 3 2 , 3 2 ; M 5 « R E M 7 0 2 2 

242 D A T A 1 9 2 , 1 6 9 , 1 , 1 4 1 , 7 2 , 1 9 3 , 7 6 , 1 0 2 , 1 9 3 . R E M 5 7 0 0 

2 4 3 D A T A 1 7 3 , 7 2 , 1 9 3 , 2 0 1 , 1 , 8 4 0 , 1 2 0 0 , i ^ ^ . R E M 6 9 6 1 

2 4 4 D A T A 1 9 3 , 9 6 , 3 2 , 2 2 7 , 1 9 3 , 1 4 1 , 6 9 , 1 9 3 , > f ' « E M 6 7 4 8 

2 4 5 0 A T A 5 4 , 1 3 3 , 1 , 2 3 2 , 1 4 2 , 7 1 , 1 9 3 1 5 2 1 7 0 . R E M 6 4 8 4 

2 4 6 D A T A 1 G 9 , 1 , 1 6 0 , 1 , 3 2 , 1 8 6 , 2 5 5 , 1 7 3 7 ' ^ M 5 7 3 9 

247 D A T A 1 9 3 , 3 2 , 0 , 1 9 2 , 1 6 5 , 2 5 1 , 1 4 1 6 7 1 9 3 ' ^ M 6 6 1 6 

2 4 3 D A T A 1 G 5 , 2 5 2 . 1 4 1 , 6 8 , 1 9 3 , 1 7 3 , 6 9 , 1 9 3 , 3 2 . * E M 5 6 9 8 

£ 4 3 D A T A 0 , 1 9 2 , 1 6 9 , 2 5 1 , 1 7 4 , 6 7 1 9 3 1 7 2 , 6 8 * R E M 6 5 0 6 

2 5 0 D A T A 1 9 3 , 3 2 2 1 6 , 2 5 5 1 8 9 5 5 , 3 3 , , 3 2 ^ ^ ^ 

251 D A T A 8 4 0 , 1 9 3 , 9 6 , 3 8 , 8 8 7 , 1 9 3 , 1 5 2 , 1 ^ , 1 

2 5 2 D A T A 1 , 1 6 0 , - 1 , 3 2 , 1 8 6 , 2 5 5 , 1 6 9 , 0 , 3 2 ' R E M 4 3 8 3 

£ 5 o D A T A 2 1 3 , 2 5 5 , 3 2 , 2 4 0 , 1 9 3 , 9 6 , 1 4 1 , 8 3 7 , 1 9 3 « R E M 7 9 4 0 

2 5 4 O A T A 1 4 0 , 2 3 9 , 1 9 3 , 1 4 2 , 2 3 8 , 1 9 3 , 9 6 , 0 , 0 = R E M 4 7 8 5 

2 5 5 D ^ T A 0 , 1 7 3 , 2 3 7 , 1 9 3 , 1 7 2 , 2 3 9 1 9 3 1 7 4 2 3 8 . R E M 9 0 0 8 

2 5 6 D A T A 1 9 3 , 9 6 , 7 6 , 3 3 , 1 9 2 , 7 6 , 6 7 , 1 9 2 

2 5 7 D A T A 9 7 , 1 9 2 , 7 6 , 1 1 8 , 1 9 2 , 7 6 , 1 3 9 , 1 9 2 7 6 : R E M 5 7 9 0 

2 5 8 D A T A 1 6 8 , 1 9 8 , 7 6 , 2 0 5 , 1 9 2 , 7 6 , 2 5 4 , 1 9 2 ' ^ . R E M 7 0 1 4 

2 5 9 D A T A 7 3 , 1 9 3 , 7 6 , 1 4 2 , 1 9 3 , 7 6 , 2 0 6 , 1 9 3 , 0 : R E M 5 6 6 2 

2 6 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , ® ' ® , 0 * R E M 0 

2 7 0 D A T A - 1 

5 0 0 0 0 F L = 2 0 0 i 

5 0 0 1 0 C O = 1 1 A V = 0 : F O R I * 0 T O 8 « R E A D A . I F A - - 1 

T H E N P R I N T • , JDK " s E N O 

5 0 0 1 5 A V « A V + < C O * A ) I C O - C O M : N E X T 

5 0 0 2 0 P R I N T - U - I N C - ; F L > " . . . M A V 

5 0 0 3 0 P R l N T " * r R E 6 S M 

5 0 0 4 0 G E T A S s 1 F A » » " " T H E N 5 0 0 4 0 

5 0 0 G 0 F L » F L • 1 « G O T O 5 0 0 1 0  

actly the same. For example, 

LDA « $01 

LDX # $09 

J S R $C20F 

This compares strings 1 and 9. The result 

may now be used for a branch. 

SORT. Address $C212: This sub-routine 

performs a bubble sort on all the strings from 

the string specified in the accumulator to the 

string specified by the X register. They are 

sorted into alphabetical order in a fraction of a 

second. For example, 

LDA # $05 

LDX # $3F 

JSR $C212 

This will sort strings 5 to 63 {Hex 3F) into 

alphabetical order. 

SETNAM. Address $FFBD: This is a ker-

nal sub-routine but is needed to define the file 

name for the next two routines which load and 

save strings. The accumulator must hold the 

length of the name. The X and Y registers 

must hold the address of where the name is 

stored in the usual way — the X register con-

taining the least significant byte and the Y 

register the most significant byte. For 

example, 

LDA * 05 

LDX #00 

LDY # 80 

J S R SFFBD 

This will set a five character file name starling 

at address S8000. 

SAVE. Address $C215: This routine saves 

strings to tape or disc, and must be used in 

conjunction with the Setnam routine. It saves 

from the string indicated in the accumulator 

up to and including the string in the X 

register. The Y register must contain the 

dcvice number i.e. 8 for disc and 1 for tape. 

For example, 

LDA # 10 

LDX * 20 

LDY * 08 

JSR $C215 

The above saves strings 16 to 32 — Hex 10 to 

20 — onto disc. 

LOAD. Address $C218: This routine loads 

strings and is used in conjunction with the 

Sctnam routine. The Y register must contain 

the device number. For example, 

LDY 4 01 

J S R $C218 

This will load the previously saved strings 

from tape. 

When these routines are called, the registers 

are not destroyed except where a value is 

returned e.g. Compare. 

Program 1 is merely the loader program 

which transfers the sub-routines from Data 

lines to memory. If you have a machine-code 

monitor, you can save the actual sub-routine 

by saving from $C000 to $C250. The result-

ing program will be much shorter than pro-

gram 1. 

To enter program 1, type it leaving out the 

Rem statements and the numbers following 

them. Then, to test that all has been correctly 

entered, Run line 50000. Line 200 will appear 

followed by a number. Check that this 

nujnbcr is the same as the number following 

the Rem statement for the corresponding line. 

I f correct, press any key and the next line will 

appear. If incorrect, press Run Stop, list the 

suspect line and check it. Then Run 50000 

again. * 
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IF YOU typed in last month's music editor, you 

will have produced data files of your favourite 

tunes, waiting to install them into the operating 

system of your BBC. Once installed two entry 

points are available from calling programs. An 

activation address will cause the tune to start 

playing, a call to the deactivation address will 

stop the tune after the sound buffer has processed 

at most two notes. 

The most obvious application for this is to 

accompany games. The routine is very well 

behaved. As it is interrupt driven the tunc will 

proceed without interference from the game pro-

gram written in Basic or machine code. 

Any memory locations used outside its own 

defined area are preserved across the period of 

time the tune system is active. This allows 

machine code programmers not to be concerned 

with page zero locations reserved for this routine. 

As is usual with machine-code routines an area 

of memory will have to be declared for it and 

the machine code itself assembled for this area. 

The amount of memory needed for the routine 

will depend on the length of the tune. In general, 

the routine itself will need in the order o f 300 

bytes and each note will add two bytes to the 

length of the code. 

Once the file produced by this system has been 

loaded into the machine it has to be protected. 

Any interference with the event vector in page 

two has to be legitimate. The int'tune system uses 

this vector correctly, finishing with a jump to the 

original destination after the routine has com-

pleted. 

Any other routines chained onto the vectors 

should do the same else the int'tune system will 

be bypassed. Likewise, the contents of the 

registers should be preserved over any other use 

of the vector. In Basic and other systems the 

value of Page or other system variables should 

be moved to protect the code once it has been 

installed. 

For example, with disc users where Page 

normally resides at address Hex 1900 and the 

tune system is two pages long, Page should be 

moved to Hex 1B00 before the tune is loaded 

and the code assembled from 1900 onwards. 

Having decided on the address where the 

routine is to be installed and the data file is avail-

able, the program can be run to produce the 

interrupt driven routine. The system will require 

you to input the assembly address and the data 

file name. This is then followed by the sound 

and envelope number which the tune is to use. 

The users' programs should avoid using the 

selected sound channel. The last input requested 

is the gap between the end of the tune and the 

restart o f the tune. This is in intervals o f l/25th 

o f a second, and should be in the range 1 to 255. 

After these values have been confirmed the 

code will be assembled. This will require the data 

file to be read in, tape users should watch the 
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'cassette motor" led on the keyboard and start 

the tape with the data file when it lights up. 

When the code has been assembled it will 

demonstrate itself, and provide its activation, 

deactivation and high water addresses. A copy 

of the file can be saved with the command: 

'SAVE fi lename assembly address highest 

point (activation address) <RETURN> 

I f the activation address is included in the 

command then the routine will self activate when 

it is loaded. 

The routine uses the screen refresh event to 

time the system. When screen interrupts have 

been enabled, every l/25th of a second the 

operating system jumps to the address contained 

in &220/1 with the accumulator containing the 

event code 4. 

In order to install this system the contents o f 

the vector have to be preserved and the address 

of the main part of the routine installed into the 

vector and screen refresh interrupts enabled. This 

is accomplished within the listing within 

P R O C install labelled activate. 

In addition the envelope is defined with a call 

to a routine labelled envdef and the pointers set 

to the start o f the tune with reset. The deactiva-

tion routine within the same procedure removes 

the sound driver by restoring the original vector. 

A tidier deactivation can be accomplished by dis-

abling the interrupts with a 

•FX 13,4 

This may be a bad idea as other routines could 

be using these interrupts. Additionally the sound 

channel buffer could be cleared by using a 

•FX 21 
command. 

The routine labelled main is pointed to by the 

new vector. It consists o f three major parts. 

Fintan Culwin 
with the second 
part of his music 
program for the Beeb. 

Setting up for interrupt, testing certain condi-

tions and leaving the interrupt in an orderly 

manner. To set up for interrupt the A register 

is first preserved in Ram, then it, all other 

registers and two page zero locations are stacked. 

The exit routine has to tidy the stack, restoring 

all values to the correct locations, and passing 

control to the address of the original vector. This 

is the only exit point from the routine. 

The middle part first tests the Ram copy of 

the A register to determine i f the interrupt was 

a screen refresh; with a fast exit i f it isn't. A 

branch to the delay routine takes place if the delay 

is currently active, this is signalled by a flag. The 

state o f the sound channel is then sampled. 

I f there are less than two notes waiting to be 

processed the program jumps to the soundit 

routine to place another note in the buffer else 

the program exits. 

In order to enter a note into the sound bufler 

. the routine has to have some way of knowing 

which is the next note to be played. This is pro-

vided by a 16 bit location called counter. The 

contents o f this location are transferred to page 

zero. The two values pointed to by this are then 

pill into the sound buffer definition area, and 

a sound osword command executed. 

The counter is then incremented by two and 

a check made to see i f the end of tune has been 

reached. When the end of tune is met the counter 

is reset and the delay flag enabled. 

mow MM̂IM 
HK. f i t l 
m m tn 

»40'*» 
B1WW 
BNt« 

iww 
tw • 
J1TO I 
im H' 
rtio ( **t 
N N H I I R 
nK iwe to 1 
rt*o LO* 4*ie».*t 
1W 
IW 4«.**l 
ot 
ItfV It* H»* 
rw IT* • I .. 
n*ojt* • «».' 
MM . *«*««I 
Z*10 H1I 
>*H 1 
HK ! « • « « 
>ooe H ' 
• It I "*' 
»» t»."«ll 
sue 10* r*«*to. 
ya*o i t 
H40 it* l*i»Wl>l 
nil lt< l»1 

it* *o 
LP* lfc»OI 

M N A 7 * • • 
t 
JIOO l» 
uto in .t 
hK «TH 

iiir 

, put Ml* I* 

. . . t o . . C t * !•»• i n n i n 

. .Ml•«* ropiot*.* 
% , u*» I * • • I I I " ! rtl*** 

1 IPMI I* **l*. HPT HI " 

I (hp*** l l . | 
I K I . 1 I * 

I I H I . I I ' I * » * .L M I L 

SI 90 LP* II 
11*0 It* i*PP " I ' 
1IW LP* PIV m i 
31*0 II* MMMP 
,1TO CLC 
1IPC LP* 
31*0 *PC Ol 
3104 t T * 
3110 It* »»l 
I M M N 

I I I H . . I I M I 
JJ4D C I * I H t t t tW « * ' 
>r?0 INt Mill" 

I l . . . 
, f t p LP* 1 I . I I I ' 
1J70 C* 1*31 rt*» 
U » - •# * 

• 1.M 
,1*0 31* ' 
IKK LP* » 
m l tT* m i 
}]K tf* llll*"*l 
I,to .Mt*i* 
,3*4 n i l 
l »o ) 
JJpO INBMOC 
3WH> Ml ""X..IIIHT 
J, 10 1 »T o*t 
19JO ' . . . I 
t u p LP* K M I I * . W l n * i 
)HO l ' l <*•«<*. 
ItH VP* IIHIt* IIW HI 
»«a PT* i n l n " 
mp P T P 

t *l (*M 
1M0 ""III 
3p*0 LP* •* 
MOO LO" Hi".*,' "OP 13*' 
34 lO LP. PIV Z94T 
h h it* oovaol 
»30 111 

* HU.I I*— 

I paint t* **.t **tp 

I t#Ot * l I I I ! • * ! 

L «.»i, 44l*y 
t ( , . • **l*7 I * . " " 

t tp.Pl!> p*l*tP t * I I V 

\ p . . I o- - . * I • » • i 

1,'lH*. t* W..I • 

1*» mpt*ot 
*000 HI «« . l i l » 
4010 : r t * t > l t * o » « * 

*034 
•0*0 

*OTO 
40*0 
40*0 1 
* I CO 
*uo 
* IK 
* I 30 
IIIB 

,1 

*|70 
41»1 

4JPO 
4110 
4JJO 
"3 TO 

42*4 
int 
41*0 
i m 
UM 
4101 

*OW* • P 
IIH4IIII * O 
*t» Bill »."•' 

I ppul*0 . c**n*»l 
I « t > . I " ) . p i . p l o p * 

*E* l * . * . | * * t 
j Mill* • 

nn »tt»* n i . i i to • ' » ' 
. 0PtNII.1l.l4*****1 

"•pnvPu* * **.*IP*4 
• OP partHIH - 1 TO 13 
.4 Lit* • Ml ' *« »*« 

* » * ! * • 
M*T pp.***t«. 

II..1 IHIIH. P»tO* p-.*lr*. 
* T * * * T 
pltt* * tOt* HM. 
4.' *1 l** • W •<-*' 
n x * p i i t h * * . p i t t . . - ; 

* p.»*iI***• t.**t• •** 
n- ••*• c4*ot i* .*'-•• 
" in . f 
-.mttL t o * •«• • • -

4JIO tPP " « 
. 1** *h*-» *Kt *• t»** 

. ITT 
" 14001 
10010 
JOOll 

MM!*IOI . 100. n ' . U I . I JO. I » ' . I « * . I **-»•»• '**• '** 

•** plto* .41.1. 
0*1 * 1,1,14.lt.I0.30.*0.*0 
•tn *lI*— .*!.** 

YOUR COMPUTER, AUGUST 1985 81 . 



"These are even crazier 
than I am, Folks!" 

"My two bijoux 
choice-ettes" 
1. Frankie goes 
to Hollywood 
by Ocean. 
A fab game featuring 
the intergalactic 
mega hunks 
themselves. 

2. Mad Doctor 
by Creative Sparks. 
Fiendishly clever! 
A game crammed 
with gunk and gore 
(and other naughty bits). 

This month's x\ 
MicroGamei n 

zany program* 

"My pick of the Arcade 
andAdventure:" 

fcWjpFjht 

by Melbourne House 
Martial arts for two combatants, involving 
18 manoeuvres such as kicks, feints, and 
blocks. By outwitting opponents, and gaining 
complete control over your body, you can 
change from a cuddly kitten into a Tenth Dan. 
Spectrum 48K, Amstrad, 
Commodore 64. £9.95 

THORN EMI Computer Software 
International Micro Software Division 



r p 

by Superior Software 
The object is to retrieve diamonds from an 
underground cave system, using maps and 
passwords. But look out! Ferocious reptiles 
are lurking just around the corner. (Yuk!) 
BBC Electron. £9.95 

by Virgin 
The player, alias Rockin' Rodney delivers 
demos to his record company. But first he 
must test their danceability by blasting the 
people of Funky Town to their feet. 
Stupendously fab soundtrack includes Baker 
Street and Electric Avenue. 
Commodore 64 £8.95 

mystery 
makes his own 
review... 

9 a-' 

amcvLbiloj 
by Creative Sparks 

A mad survival chase game, with the player 
as night watchman in a toy factory, pursued 
by crazed clockwork ducte. (I know 
the feeling). 
Spectrum 48K £2.50 

DESERT BURNER 
by Creative Sparks 

Desert Burner is a powerful road bike 
capable of megasonic speeds. The rider has 
to deliver crucial weapon plans, but there are 
enemies attacking and traps to evade. 
Skilful, huh? 
Spectrum ASK £2.50 

A VIEW™ A KILL 
by Do mark 

The name is Bond, James Bond. The game is 
to tear through the 3D streets of Paris, 
escape from a raging inferno, then save the 
world from a ghastly time bomb (and the 
Duran Duran soundtrack!) 
Commodore 64 
Spectrum 48K £10.99 

MAO DOCTOft 
by Creative Sparks 

As Mad Doctor, in this blood-curdlingty evil 
game, the player must create new life out of 
freshly killed body parts. If he arouses the 
villagers' suspicions, they'll kill him. A light 
touch on the scalpel is required. 
Commodore 64 £8.95 

SHJMWFIRE 
by Beyond 

The player has a 100 minutes of real time to 
rescue Ambassador Kryxix held captive by 
the horrible General Zoff. All commands are 
issued through picture symbols to enable the 
game to be played at a truly intergalactic pace. 
Commodore 64 
Spectrum 48K £9.95 

THE ADVENTURE by Tynesoft 
A whacky chase game based on the popular 
TV pensioner. Put on your kilt and your 
lavender water, wave your walking stick and 
zap the evil Scunner Campbell before he 
blams the world to bits. 
Commodore 64 Commodore 16 
Spectrum 48K £9.95 

by Gargoyle 
Cuchulamn, the hero, is trying to free a 
companion imprisoned in the corrupt city of 
Dun Darach. But first he must take part in 
hundreds of minor adventures. A game for 
brilliant warped minds. 
Spectrum 48K £9.95 

by Ocean 
A perilous journey to the centre of the 
pleasuredome with those whacky Frankie 
boys. Plus a unique live recording of Relax. 

Commodore 64 
Spectrum 48K £9.95 

Something for 
zappers everywhere: 

JUMP JET 
by Anirog 

A sophisticated combat and flight simulator, 
requiring a strong nerve, and a head free of 
blancmange. The mission - to seek and 
destroy in ever-deteriorating weather. 
Commodore 64 £9.95 

"Things for sp orty 
hunks to play 

q/vham (focctis 

TEST CRICKET 
from Audiogenic 

Superb sports simulation, with lots of 

googlies, maidens, and silly mid-offs. It's just 
like real cricket, except that, with you in 
control, England may even win the Ashes! 
Commodore 64 £9.95 

"Something to 
de-scramble 
your brain with:" 

by Database 
Comprising a word processor - for writing 
letters and reports, a database - for storing 
addresses, and a spreadsheet - for storing 
complicated numbers. Pretty clever 
stuff, huh? 
BBC Micro £5.95 

"A bonus for all 
you 'Stuff fans:" 

DON'T BUY THIS 
by Firebird 

A cnnge-along compilation containing the five 
most forgettable games of all times - about 
as exciting as watching grass grow. 
(Recommended for insomniacs). 
Spectrum 48K £2.50 

r 
UNMASK THIS MONTHS 
MYSTERY MICROGAMER 
AND WIN A 2-PACK 
PROGRAM PRIZE - TEN 
PRIZES MUST BE WON. 

If you know the answer, 
send this coupon in to 
us, not later than 
30 July 1985. The first 
ten correct entries 
drawn will each receive 
FRANKIE GOES TO 
HOLLYWOOD and MAD 

DOCTOR 

I say the Mystery Microgamer is: 

Send me your latest full list of software programs 

Name 

Machine 

Address 

Postcode 

SE^D TO: Thorn EMI Computer Software. Mystery 
Microgamer Competition. Thomson House. 
296 Farnborough Road. Farnborough. 
Hants. GU14 7NU YC1 

All games featured above are available from Laskys, WH Smith and other good software stores. 
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w m w m ^ ^ " _ d d o r b a m s Riven here will enable 

Figure 1. CBM-64. 
HEX LOflPEP W CBM 64 5 REM 

FIG. 1 2» it ?•; !ss SIS Ml 

2 B S W g B S l S S S 
s ssss |ig:i!i:if 
iSaâ ta*1"-" 

0 0 , 0 , « 

i s s . . . 

FW B»0 TO J B ' ^ I ^ ^ o o t o 

240 IF WTO 1W 
250 GOTO 

196 FOR B' 
200 GOSUB 300 

Figure 2, CBM-64. 

260 « ^ 

1 % " ' H - ' . I O LE»<»> 

^ r S i a s M r — 
S b s t s s w ™ - - " -
:s sjsvtjw^ «™« 
O j IF X>13 THEN E-l 

m B F i i w «>** * * 

if, sas^^af f - priht 

THE PROGRAMS 

Spectrum, BBC, 

download via 

service. Each month 

given here 

and CBM-64 owners to 

Your Computer's Telsoft 

for each machine we 

— of 
„«« ;» at least one - and usually two 

communications program, Durtsott. 

So fa: O E L T D ' s Telemod 2 and the v i a 

5000 modems have been testedwjth theBBC 

and Spectrum but the service also works with 

Too svs e ^ j r ^ & n M CODE 

1 8 ^ IHT PRINT" 

840 PPIHT" svs 51®®?,,, "'cmteR riflTft-

Is ss rr̂ oW î 
3100A 7 

ss - SSKaa 
31080 7 ^ r ^ S S S ^ - ^ i 

* « » ! 

' S ^ g & s 
4£i wmi i n » i • imi« tcm ̂  a 

[31032 ? 

5105* 
51064 

I 5J 072 

I HBm^ 

3109.5 
31104 
i n i f ' g g S S f f ^ ! ^ ' -

31 § I f 5 S £ £ ! « » » » M » 

31160 
31168 7 E E S S 5 S S C 8 3 - 4 C C 

• • • I -4C4 
>4C3 
'3£3 

? i ^ f s e c M ^ ^ s r f i s 
31192 ? 
51200 

siiSSggss 
31264 ? 

31288 ? S S S ^ ^ 8 

51304 

as ? St'SHS i f r s s i I I I ip : i 
31376 7 ^ ^ ^ 5 3 2 0 1 6 C D - 3 0 F 

I S i S s s 

i f | 

i g S K 317.2 MHM£fS2ISS£Si» 33: ^ S s 

I gSSSSKSggg 
» . * . 7 f g g K j 3 S S & 

31984 "> 
31992 2®9DCC209DCC209D. 

32384 
32392 
32400 
3240ft 
32416 
52424 
32432 
5244.4 
32448 
52436 
32464 
32472 ' 
3248© • 

USX ? S S K 5203! ?? SSgggSgjES 

: Sffiii 
S E S a s s s ; 
20D2FF60A92020D2-4B4 

b0C94I900£C93B90-494 
e8C9619006C9?BB0-49C 

l f f i ^ I W 5 4 C39CB-333 
286SAfi6e60flD00OE«;g| 

52488 ? RDei DE6048fll500CE-3C7 
52496 
32304 

I 

I ffiSs 
31344 •> S S J S S I S F ^ M ^ s a 
31332 ? ^iBIiPi 

51408 7 r B ^ r p f ^ 1 3 * 0 8 7 - 4 * 7 

, 51424 , S S ' W 

5M48 

31736 
51744 
31732 
31760 
51768 
31776 
31784 
31792 
31800 
51808 
51816 
31824 
31832 
51840 ' 
31848 1 
51836 ' 
31864 " 
51872 i 
51880 ? 
51888 •> 
31896 "> 
51904 7 
31912 

7 o;5££3CEC924F093-4FF 

E i i 1 - - -

320^6 
32064 7 
52072 1 
52080 7 
32088 ? 
32096 7 
32104 7 
32112 •» 
32120 7 
32128 ? 
32136 ? 
32144 •> 

32160 I 2 ^ ^ 3 9 ^ 4 3 2 
32168 7 

I p s g 
B i m s r i 
32264 
3 2 2 ? CE8D7DCEft208ftD7r-4^' 

o £DWFB8DelDE2^C»50fi 
? CC602023CD2028rD-37f 

52344 
32332 
32360 

32632 ? 

I ^2020r2FFft9O320-3fii 
' flBCC20D8C9604D7D.48fl 

32280 
32296 7 
32301 7 
52320 7 
i f ! ! ! ' » 32336 
32344 
52332 
52368 
32368 
32376 

7 

52376 7 

7 ^52'3520202045^1 
? 5 8 4 9 3 4 2 0 3 4 4 F 2 0 4 2 - i 

52616 I 

^mtt I 
IB s a i l 

7 42433220214 94620=28f 

is 
s ? 
52732 7 

! 32768 7 2 0 2 1 ^ ^ ^ ? " 
32 J!"-* 7 Jft i i- 24F4?5241-22C liSBifi 
32800 7 

s l l f l 7 
32824 
32832 

7 
? 2 ^ I 4 4 4 * 5 3 4 3 2 0 . | l 6 
^"f®' 4 4>304320-2€B 
282©442F'542029^0.. 

04 Y O U R COMPUTER, AUGUST 1985 84 . 



THSOFT 
e 

o 

ft 
e 
-f 

•t 

r 

JB 

5 
S 

60000 on the Spectrum. 

To find out what 
is available and how to 

A reminder of how to use the Telsoft service 

Comms pack together wi th the Te lemond 2 or 

T l a r later we hope to Td a p1 the 
" rv i ce to work wi th Commodore ' s m S m 

•he hexlo/d C r d 0 W n l 0 a d 
the hexloader for your machine - r I R u „ j 

« d then enter the machine c o d e - filr J 

Once the program has been saved you c^n run 

u by entering C A L L &6000 on the B B C S Y ^ 

51000 on the C B M 64, R A N D O M I Z E U S R 

^ v e software d.al u p Colchester (0206) 

t m al J H 3 U d l ° r C C O r d c d ^ f o rma t i o n line 
w,U also adv.se you which telephone n u m b e r ! 

When t h C 3 0 0 a n d 1 2 0 0 -rv ice^ 

on hne I ? 0 8 " " 1 y ° " W a m 1 0 d o w n l o a d » 
on hne m a k e sure your modem is set u p and 

dial the number appropriate to its speeS As 

soon as you hear the modem tones 

modem to line and replace 

Figure 1. BBC 
18 REM SBC •#» coot LOADER 
13 H r ( B . U « F 

CLE I PR 1 NT 
T* IfcTUT - S T M T ADDAESS (I 
48 

I F A > 4 6 F B ? THEN 2 * 8 
08 I F M I 2 A M OR A > 4 4 F E 7 T K N 2 * 

1 * 1 AO 

r s phimt - A - - ) 
B * I W U t M , C » 

9 8 I F I C H I H I < > 1 4 THEN « 
I M ' - 9 
t l * FOR M - * TO 7 

1 2 * I * - H I D * i B * , 2 o N M , I > l 
I M I F E - l 1 K N 7 4 * 
1 4 1 I f - n i M I M , 2 H t > 3 , l ) l 
i s a I F E - i T I C N 2 6 8 

B - E V A L C i - * « I D S I B « , 2 o N » l , 2 t > 
• d - B i i - a - 11 T - T » B 

NEXT 
FOR H - 1 TO L E N <C«) 
H - n l O « < C » , N , 1 H O O f t u B 3 8 8 
I F E * I T I C N A - A - l l GOTO 2 b e 
WIT 
I F T - E V A L < - * - • € • > t M E N 3 * 
P A I N T "CHECKSUM ERROR " 

t h c m e n u - . Oiock or data is received you will see "O f f " 

printed i f t h e r e a r e n o errors, otherwise L 
program wil l wait for the 

round again W h e n r h . » P C O m e 

O K " e Program loaded 
U K m e ssage appears return to the Telsoft 

ana run the program. 

O o ^ o n i h T C B ^ 1 ' 6 4 ° w n c r s w U 1 to use 
6 if machine code is to be saved. 

. " M A - A - H I O O T O 3 * 
2 6 * P A I N T - T Y P I N G CRAOA " 
2 7 * A - B * ( A D I V B i . O O T O W 
Tom . S A V E - D O W N L O A D - fcA** 6 F 8 7 
2 9 8 END 
j w L - B t I F ASC t i < 4 B THEN E - I • RE TURN 
S I B I F A»C(*«KM ' H E N RETURN 
3 2 * I F A G C ( I t > < 4 3 THEN t » l I RETURN 
3 3 8 I F A S C < « « > > 7 1 THEN E - 1 
3 4 8 RETURN 

Figure 2. BBC 6886 
6818 
68 IB 

CAB* , A9C8A8F E A28128F 4 4C* 6*2* 
AA8« i FF 286 16C 28486DC 9 38A 6B7B 
6A18 i 3IF88BC934FBE9C9 4CB 6*38 
6A1B 1 33F**»4C*C6A4C4 7 288 6838 
6A2B i 6AA98C2BC3FFA9E8 482 6B4B 

, A888A2FF 78F 4FFA9 4FD 684B 
6A38 r * 3A28S78F 4F f A98 2 3*3 683* 
6A38 iA2B22*F4FFA9CBA8 4CB 6838 
6A4B i F E A2**2*F 4FF**A9 4BC 6868 
6A48 I BC2BE3FF28F 76BA9 439 68*8 
6A38 • I3A2*12*F4FFA*8* 3E8 *S7B 
•A3B 1 A9FFB*99*3*F D*FA 387 4*7* 
6A6B 1 A913A281 28F 4FF 2* 394 6*88 
6A68 i 8C&C9BF S288C6C8* 34* 6B8B 
6A7* iF BA8888 4 77B4 7884 .414 6898 
6*78 i79B47A8478*37828 388 6*9* 
6A8* i D3A0A37829F8C98B 489 

468 
68A8 
68A8 6AB6 

6A9* 
1 0 K . OA- H W O * — 
I 7 188C82*03*DC**9 

NOV 
3*4 6888 

6A98 t 08F BA8**A3 7429** .412 6888 
njis i 0*8BA31C93761BA3 ,334 6BCB 

6AA6 i|0*373*3777*8C*C 2B9 6BCB 
<-.»• , 8M328E 3'FC82*03 ,324 6808 
6A4B |60C*1«̂ AF*A37 32* .433 6808 
6ACB > B26D28*C*C8*A*C3 , see 6BCB 
6AC8 • 7AF88BA93828E3FF .478 6BCB 
6AD8 1 2*E 7F F 4C6 7 6A2**C ,34F 68FB 
6AD8 16CB**CC37IF**aA9 ,48C 68F8 
6AE8 I-W28E3FF28E7FF4C ,4AC 6caa 
6AES • 676AA373A8B9836F ,43E 6CB8 
6AF* . 0*K2*E7FFA9**7* . 3BO 4C1B 
6AFB • E3FF4C834B4C*7*A . 4 * 9 6CIH 
6Ma i A 8 8 8 8 4 7A84 7B788C , 2 C 9 6C28 

> 6 C B B F 2 9 | 7 6 2 * 0 3 4 0 , 4 7 7 
• C K I 7 3 M F 1 I M C 4 C . 4 3 A 
>saescsrAFBaBAv^e,«CE 
• 7 8 E 3 F F M E 7FF 4 C 4 ? , 4 B 8 
• 6 A 3 B * C * C * * C F C 3 7 * . 3 C I 
I F N D M M 3 K 1 " 4C , 4 4 7 
1 6 7 6 A 2 8 C 7 » » J « C 7 F T , 4 2 4 
• a 3 7 3 A * A 9 * * 9 9 * 3 4 F . 3 F * 
. A 3 B A C 9 * 7 D * 3 * 2 * D 7 , 4 1 9 
, * * A 9 C * 7 S 3 3 * C A 9 3 3 . I B B 
i 7 8 3 8 6 E A 9 3 B 2 9 3 3 6 C , 2 9 8 
i A 9 I 3 A 2 8 1 2 * F 4 F F I B , 3 9 4 
• F 7 A B A 4 7 1 c a s s a v a s . s a s 
• 4 F D * 3 i 9 8 D * F 7 A 9 * C , 4 A 4 
I 2 B E 3 F F 2 * A 3 4 0 A 9 3 A , 4 3 7 

i P B e * * E Z W 6 6 0 ? * A f l . 2 D B 
i < .DA»*T ? * e a * t A » e e , 2 DA 
• 2 * E 3FF 2 8 F 8 4 0 A 9 D 7 , I B 2 

> 2 * E * F F 4 C 8 C 6 A A 9 3 3 , 3 8 F 
> 2 8 3 B 6 E A 9 9 6 2 8 3 3 6 C , 2DC 
i 4 C 6 A 6 8 A 4 7 3 7 8 B C * C . 2D2 
< HODBF A i e B C i C i a a c , 3 1 * 

i 2 8 2 8 C 3* F AY6F 7SE 3 ! 4 JO 
I F F A 9 * * 2 * E 3 F F 6 * A 9 , 3 1 E 
I«CAaa*AA«Aca*2Da.41c 
I B B A 2 1 3 2 8 F 4 F F A 2 I 2 . 3 8 7 
128F4FFA8A29J 23F ' ,4Ca 
I FF A 2 4 * 2 « F 4FF t B A * . 3 3 1 
i K A « a a A A a A c a a 2 D a , 4 I E 
• ( B A 2 3 3 2 « F 4 F F A 2 3 2 , 4 E 7 
1 2BF 4 F F 6 B I m m n , 44F 
i B F B 4 7 E A » » I A 2 * 8 7 * , 3 B O 
t F 4 F F B a a 9 C B B 7 D a B 3 . 4 4 B 
I fcBA«4caC*AA4 7E 2 B , 2 0 4 

aC2B i 4»6cc<.» oaai iBAB. • 
*c5B ,A3»AC9a2Da»*ia79.: 
fcCM i » E B a E C 6 a A » * l A 2 B I 
6 C 4 B i 2 B F 4 F F » B A 4 7 E B a O F . : 
i t 4 8 i o a O A A 2 D 2 C A E B C A O a , ; 
*C38 iF(uwMaA4«ae4 7EAa.i 
t C S B . 7 a 4 9 f c C B e 0 a F A A 4 7 E , ' 
6 C 6 B l 6 a A « C » A * B « A 2 F F 2 a . < 
6Cf tB i F 4 F F A « a a « 3 S A A 9 e C . ' 
6 C 7 B I 2BC 3FF 2aAHADA9B4 , 
6cra I 2*aa*tA?*«a3e2A9,: 
K M , ft* fl3A ' .A8BB2Br B6D , 
ACBS I 2 B I 3 I 0 C » 4 I F A A E C » . 
bC VB I 4 2 T B I 1 0 « J F * I 7 4 f . 
A C « a 1 b ! f >CAVBe«2BI 2BF 4 . 
aCAB • F F 4 C B 7 f c C A V e e A 2 B 3 , 
6 C A 8 I 2BF4F F 4 C B 7 6 L B V B 0 . 
b C B B . A 2 » 4 2 B F 4 F F l f c ® A A 3 . 
&CB6 i 7C7BE V F A 4 7 E 2 V A B , 
bCCB > i(JA"JBB 2B«0< . l 2BFB . 
bCCa i b D A B l 7 2 a i 3 f c D C » 4 ( , 
BCDB I F A A K « 4 2 F B l l C 9 4 I , 
fcCM 1 F B I 7 4 C A I 6 C A 9 B 7 A 7 , 
6CEB iei2aF4FF4Ca96DA«, 
6 C E 8 i a 7 A 2 a 3 2 * F 4 F F 4 C * V , 

TCFB l » 0 A 9 a 7 A 2 B 4 ? a F 4 F F , 
6 C F « I L W W L M F C W C W O . 
AD«a . A»E»A«»**>2«I2aF4. 
6 0 « U ,F F 2BE 3FF 2 B 3 J . 
» P I < I « : ; E ? S F T C 6 B 2 » A I H , D , 
AO I S | A 9 B 3 2 B M « C 2 B F S « D . 
6028 t2BAB«DA9*32aaaM, 
6 0 2 B t 2B» 9 4 0 7 * A » f t 0 A » a 3 , 
6 0 3 * | J « B B 6 [ J B F B 6 0 2 B A » . 
6 0 3 B i 6 D B 4 7 E A 9 a 3 2 B B B 6 E . 
6 D 4 B i A 9 D 2 2 B C B F F B 3 7 C A * , 

, A9BC 2BE3FF 2BAB6D. Jt F 
i a«B72aa*6EA9?A03 . 3*6 
: (J?A"»fc£04B3Aaa*2*. 361 
• FB6D2*A«6D2*9960, 3C* 
l 2*<W6D2*W602®A» .317 
. 6DA4BA2BM6E 2BFB, 2C6 
l602*AB6DA»B72aoe.27B 
i6E 28F Bfc07*A*602*,34* 
IE 7FFAHJ2 ?*E*F F 4B . SAO 
i ettiBF A2B*2BF 4FF6B, 303 
i 6eA*eB 2»Be*E 2BF B, 2B 7 

I 1602BAB6D6a 2aAB*0 , 3 3A 
I I2*AB6D?BF7FF 2*E 7,443 
I iFF*«4«2**4A6A6A,3FE 
I i 6A*>>3«:43A3**31B. 1FI 
I ,64*7 2BE3FF6S2«BF ,312 
I I *»3BC03A38*3I B6». IFB 
I I*72aE3^Fka437B«3,3A£ 
I i 7BA2««A37B2A»**C.3** 
I iA37B4imUOJ7BA37A,3»* 
I i49IB«37A2*7A2*7*,2»9 
I iCAO*EB*a2aE3FFca.3AC 
I i * 1 B7C9*0D*F 6CB6* , 4F 7 
I ,H6 7DAAA92B2*E3FF,4 7B 
I I CAPaf AA67D6BC7F ,S3f 
• .DaaBA««62aF4FFEa,4F0 
I .BaFBI2A*7FC«2a*a,3C3 
I 1*EC«*AF**AC9«0F*,3AI 
• , B6C»a7FBa2A9a06a, 201 
• i83 7CB67DB4TEA«l . «4B 
9 i A2B1 2BF 4FF«« ! « , 4B4 
I lB72aF4FFA*46A2*e,4a3 
a i iaF4FF*a2* iFBF4,4BA 
• tA47CAW7A2»»2BF4,4lF 
8 |FFAVB3A2B42*F4FF ,464 
1 1A>WIA2B*2BF4FFB*.4»F 

6C6« • B ^ C B * rD*a36«A84C . 2C I 
6 E 7 * I * C 6 A A 3 7 C A * 7 D A 4 7 E , 3 D C 
6E78 . 6 * O 4 7 E B 6 7 0 A » 9 6 A 2 . 4 4 6 
6 T B * E B O 2 * F 4 F F 9 B 2 9 * I F * , 3 C D 
6ESB = B B A 9 * 6 A 2 « « i l 2 * » 4 F F , 4 * g 
bh9« | V B I B V * * 1 3 « A 6 7 D A 4 , 3 4 * 
6 C « 8 I 7 E 6 * 4 4 4 F 3 7 4 E 4 C 4 F , J 8 > 
61 A * i 4 | 4 4 4 « 4 E 4 7 2 * 4 D 4 3 , 2 ) 3 
6CAS t 4 E 3 3 * 0 3 I 7 B 2 B 2 « 3 2 . l 9 3 

6 E B * i 4 3 4 3 4 3 4 9 3 6 4 3 * 0 3 4 , I F 2 
6 E M i 2 * 2 * 2 * 3 3 4 3 3 4 2 * 4 2 , IAE 
6 ! C.B 1 6 1 7 3 * 4 2 * 3 2 6 1 7 4 6 3 . 2 E 6 
6 4 C B . * 0 3 3 2 * 2 * 2 * 4 3 3 * 4 « , 1 BO 
61 D * | 3 4 2 * 3 4 4 F 2 * 4 2 4 1 3 3 . 7 * D 
6EDB I 4 9 4 3 * D 4 3 4 E 3 4 4 3 3 2 . 2 I 7 
6EE* 1 2 * 4 1 3 3 4 0 4 2 4 3 3 2 * 0 . I F 6 
6 E E 6 i 2 8 2 * 3 3 3 3 4 3 2 * 4 3 3 4 , I E C 
6 £ F B 1 3 2 4 C 2 D 4 7 2 * 3 4 4 F 2 * , 1 F 3 
6 C F B 1 3 2 4 3 3 4 3 3 3 2 4 1 2 * 3 4 . 2 3 4 
M M I 4F 2 * 4 D 4 3 4 E 3 S 2 * 2 9 , 1 ED 
6FBB 1 * 0 3 3 4 3 3 4 2 * 3 4 3 2 4 1 , 2BA 
6 F I * i 4 E 3 3 4 0 4 V 3 4 2 * 4 2 6 l , 2 4 1 
* F 1 B i 7 3 6 4 2 * 3 2 6 1 7 4 6 3 * 0 . 2 9 2 
6 F 2 B i 4 I 2 * 2 * 2 * 3 7 3 3 2 * 4 2 , 16F 
6 F 7 8 1 6 1 7 3 6 4 * 0 4 2 2 * 2 * 3 3 , 1FC 
6F 3 * i 3 * 3 * 2 * 4 2 * 1 7 3 6 4 * 0 , 2 * 9 
* F S 8 l 4 3 2 B 3 1 3 2 3 * 3 * 7 * 4 2 , I B * 
6 F 4 B 1 * 1 7 3 * 4 * 0 3 3 4 3 3 4 2 * . 2 3 3 
bf 4B 1 3 2 4 3 4 3 4 3 4 * 3 * 4 3 2 * . 2 2 3 
* F 3 * i 4 2 * 1 7 3 6 4 2 * 3 2 6 I 7 4 , 2 C 3 
bf 5 8 i 6 3 * D 3 * 3 2 4 F 4 7 3 2 4 I , 2 3 0 
6 F 6 * I 4 D 2 * 2 * 4 C 4 F 4 1 4 4 4 3 , IF 2 
* F 6 8 i 4 4 J B 2 B 6 F 6 B * O ^ * 3 2 , 7 * 0 
6 F 7 * i 4 3 3 3 3 3 2 * 4 1 4 E 3 0 2 B . 2 I 3 
6 F 7 B l 4 » 4 3 S < r 2 * 4 * 4 F 3 2 2 * , 2 i a 
bf BB i 4 0 4 3 4 E 3 3 * D 2 * 7 « 2 B , I A 2 

Figure 1. Spectrum. 
3 RCH SPECTRUM 4Bk f l q I 

1 * REN H > . C o d * L M M r 
13 CLEAR 3 * * « * 
2 * POKE 2 3 * 3 8 , B i CLS I P A I N T 
3 * I F » V T " 9 t « r t A d d r « l " 1 • 
3 * I F • > 6 1 1 3 3 T l C N 0 0 TO 2 M 
6B I F a < 6 * * * * ' M E N SO TO 2 * 
7 * P A I N T « | 

Figure 2. Spectrum. 

8* II^UT * 1 ' 1 b4 
8 3 I F » » - - E M C " T « N 0 0 TO I M 
f t I F LEN b * < > 2 * T l C N a o TO 2 6 * 

1 * * L I T t - « - 2 3 * » I N T 1 6 / 2 3 * 1 
1 1 * FOR n - * TO 7 
1 2 * LET • • - b « < 2 * n * l TO 2 » r > » l > 
1 2 3 a o 8 U * 3 * 8 i LET t - m 
I S * I F T l C N a o TO 2 6 * 
1 4 * L I T . « - o • I 2 » n • 2 TO 2 » o « 2 > 
1 4 3 BO 8 U * 3 * * l LET y « y » l * * n 

I S * I F T l C N * 0 TD 2 * * 
1 7 * POKE y l LET • - * • ! 
I S * L E T t - t • y I N E I T n i L E T y - 8 

| 9 * FOR " - 1 TO 3 
2 * * LET 1 7 » « TO I 7 * » l 
2 * 3 SO s u a 3 * * l L E T 

2 I B I F f t TVCN L I T 6 - 6 - 1 • 0 0 TO 2 * « 

2 2 * NEXT A 2 3 * I F t - r T l C N P R I N T - i " 1 0 0 TO 3 8 

2 4 * P R I N T " C » » c h * u » E r r o r -
2 3 * LET • • • - B i 8 0 TO 3 8 

2 6 8 P R I N T " T y p i n g E r r o r " 
2 7 * LET 6 - * < I N T < » / 8 H 0 0 TO 3 8 
2 B 8 SAVE - d o - n l f l « d - C ( 1 0 t o 8 * * 8 . 11 3 * 
2 9 * POKE 2 3 6 3 6 , 8 ' * r O R 

3 8 8 L I T 6 - 8 . L E f . ^ O O E . 8 - 4 8 - 74 I . * , - » -
3 1 * I F » < • OR « > I B T»CN L E T M l 
3 2 * R t T L « N ' 

*** I * 
6 8 8 2 4 
6 8 8 3 2 

*884B 
6 * 8 3 6 

6 * 8 7 2 

6 * 2 1 6 
6 * 2 2 4 
6 * 2 3 2 
* * 2 4 8 
6 * 2 4 * 
6 * 2 3 * 
6 * 2 6 4 
* * 2 7 2 
6*2*8 
6 8 7 3 6 
6 8 2 9 6 
6 8 3 8 4 
6 * 3 ) 2 

6 * * 9 6 
1184 

6 8 1 1 2 
6*12* 
6 8 1 7 8 
6 8 1 3 * 
6 * 1 4 4 
6 * 1 3 2 

6*17* 
68184 
68192 
6*78* 

i C O l S E D C J * 7 E C C t l l S , 4 C 7 
1 E D C 0 3 6 E C C 0 6 6 E 0 C D . 6 3 I 
i 38E DC 0 4 TEE 38F 8C 0 , 3 A F 
i M E D F E 3 1 C A 9 9 E A F E , * 9 A 
i 3 3 C A 8 7 E A C 3 6 6 E A C D . 3 0 8 
1 l 3 t 0 3 C F A C D 8 4 E 0 C D , 3 F D 
• I 3 E D C 9 C D 1 3 E D C 3 * * . 3 3 3 
i E A C D * * C D I I E 3 E E B 6 . 3 0 C 
• 8 * 3 £ F F 1 2 1 3 1 8 F C C D . 4 3 8 
> 13CE I 1C D E C * * 1 73E , 3 0 2 
> 2 8 1 2 1 3 1 8 F C C D I F E D , 3 D A 
i 3 8 F B C D 3 * E D C D I F E 0 , 3 » » 
i 3 8 F B 3 7 6 3 F F 3 E 8 8 3 2 , 3E4 
l * C E F 3 2 * * E F 3 2 7 * F . 3 4 4 
i J A * 3 E F C D E B E C 3 A * 3 . 3 A 1 6 8 3 4 4 
• E F E t f B F E a * 2 M S C * C . * 2 7 6 8 3 3 2 
i 8 9 | 1 6 3 E F C D 1 F E D D A . 3 8 1 6 * 3 * 8 
i * A £ A J 3 1 7 C D C B C C 8 0 , 3 3 2 6 * 3 * 8 
i 7 * F 2 3 A * 9 C F E * 8 * 2 * . 3 1 A 6 8 3 7 6 
i 8 0 2 1 4 B 3 C 3 A * B E F B E , 3 * C 6 8 3 * 4 
• B * 4 7 * 9 2 2 6 B E F * E * * , I DA * * 3 9 2 
i 1 I C 0 E E C D 1 F E D 3 8 9 A . 4 7 F 6 8 4 BB 

i 121 J 8 C C 0 C S C C 7 9 F E , 4 3 C * * 4 a * 
1 1 B 2 B F 8 3 A 6 B E F C D B 1 . 4 4 7 U 4 I * 
i E C C D l F E D 0 A A A E A 2 1 , 9 7 4 4 8 4 2 4 
1 6 / " E F M 2 8 1 3 3 E 3 8 1 1 , 3 2 6 ^ 8 4 3 7 

i E BEE I 2 1 3 3 C * * 1 2 C 0 , 3 4 * 
i 0 7ECC0AACCC 3AAEA , 6 8 1 
• CD1FEDOAAA£ A 2 1 7 * , 3 1 * 
• E F B E 2 « C I 2 I C 3 C E 3 A . 3 2 4 
• 6 * E F * 3 * F 3 E * * * C * 7 , 3 C C 
i 3 C * * * C 2 * * * C 0 0 7 E C , « * F 
. 3 E 2 1 3 2 8 * 3 C C 3 F F E » . 4 * 2 
• 3 E B * 3 2 6 F E F 3 2 7 * E F . 3 C 7 
( E D 3 8 6 8 C P BE88CD I F , 4 * C 
• E ODAAAC A 3 2 7 3CF CO . 4 3 4 
i E B E C 3 A * 8 C F F E * * 2 * , 3 * 6 
1 8 3 3 A 6 9 C F E 6 8 8 3 A 7 3 , 4 3 2 
l EF 1 2 1 3 * C 3 A 6 A C F * 9 , 3 F C 
• 2 8 © C C D 1 F E O O A A A C A , 3 0 8 
• 2 I 6 F E F * E C 2 7 0 « B G 0 < 

6 8 3 2 * I I F E D D A A A C A 2 1 7 8 E F . 3 A 2 

l E E 3 E 6 B 3 2 E 3 € E 3 E M , 4 9 * 
• 3 2 E 4 C E 3 « 8 B 3 C F E 7 1 , 3 * I 
• 2 8 S 3 C D I 3 C E C D D 7 E C , 3 3 3 
| C 0 A * E C 2 1 E 3 E E 3 A * 8 . 3 C 3 
i EF * 3 * F 3 E M 8 C 4 7 3 * , 4 2 2 
• 8 * 2 1 E 3 C E E D 4 B 6 6 C F , 3 * I 
• * C 7 E F E M C 2 S 0 C A 2 3 , 4FC 
• * 0 2 * F 6 3 E F A C D * 4 E D , 3 * 9 
• 3 E * I D 3 F I C 3 4 4 E A C D , 3 E B 
1 1 F E D 3 * F B C 3 8 D C J V 3 , 3 9 4 
i B 6 B 1 A F D 3 F F 1 8 F B 3 E , 3 0 8 

6 8 4 4 8 i J t 0 3 * - F 3 C B T 3 2 * F 3 C , 3 * 3 
6*4 48 i 37SD3C324B3C3ESI ,238 
68436 iD3FE21913CC*9CF*,3*B 
6*4*4 I C D38E DC 36*E ACD1S , 32F 
6*472 1EECI>**ED3C*I03FE,334 
6*4*8 i 21 *3CE 3E B8C DBF EC , 44 2 
6*4 86 •CDB4ECC0A3ECCDA*,*34 
4*496 i EC23CD7 7ECCD77CC ,3BF 
6*3*4 iC0A*CCC0*4ECCDA*,6*l 
6*312 |EC233C80C0*FECC0,4CF 
6*32* i*4EC23C0A3EC3E*3,49e 
**32B lCDflFECCD*4CCC9CD,**S 
6*33* iA3CC3C*7CO*FECCD,S*l 
6*344 iB4E C23C97EFE**C B,32* 
6*332 lCDBBED23C3»4ECFE , 631 
6*34* iB*CBF33E2*CDt8€D,328 
683*8 lF13DC38FECCDA*EC,63D 
6*374 iCDA3ECCDA*£C3E*D,3A* 
6*3*4 ICDBBE D 3E F F 328C3C,374 
6*3*2 • C9F3I 3C4F8C8IFC* , 6*C 
68688 I|FCBIFCIlFF63*FE.4CF 

68*88 i3AFAC*ECC**712I3,49« 
68616 IFIE68FF638Ft3AFO,686 
6*624 iD4E CC 6871213C921,44C 
6*432 >C0C£E5C0*4ECE1**,*9C 
68MB l I 73E287 723 I*FC3C , 339 
68648 i**7 7C9C32|7MFAC,33* 
6*636 i77C3*E*87EA7C817,449 
6*664 i3B807FEEB8 773A6F,3C9 

6 * 6 72 I E F E C 1 B 3 2 4 F E F 3 7 3 1 , 3 0 3 
i 6 F E F C 8 1 6 7 3 C B 1 4 * 0 < 3 3 6 

E 2 C 1 E 1 C 9 1 1 8 3 8 1 , 3 9 4 
6 * 6 9 6 | 2 | 6 A * 8 C D * 3 * 3 C 9 3 E . 3 2 F 
6 * 7 * 4 • 9 4 3 2 T 7 E F C D 4 7 E D D A . 3 2 9 
4 * 7 1 2 i 2EECW I C 3 * * C A C D A C , 3 C * 
6 8 7 28 i E D 7 B E 4 * I F 4 * 7 D 3 F E . 3 4 B 
6 * 7 2 * i A F 2 1 7 7 E F 3 3 2 * * 2 3 7 , 2 F C 
6 * 7 3 * l C 9 C D 7 7 E D 3 « C * C 9 C D , O F * 
6 * 7 4 4 i 4 7 E E D * F E C * C 8 3 7 C 9 , 3 E * 
6 * 7 3 2 l F 3 0 * F F 3 A B 1 E F F E * * , 3 C 7 
6 * 7 6 * i 2 * * 4 3 C 3 * l * * ? 3 C 3 7 , 1 0 7 
6 * 7 6 8 i D 3 F F D B 7 F F 1 C 9 F 3 3 A , 6 7 3 

I • I E F F E M 2 M 4 3 C 3 * , 3 7 * 
i D S F F C D 3 * E D F I C 9 3 E , * 4 4 
l * * 0 * F F E * ® * 3 7 C * 0 8 , 3 9 . 
I F F C 4 * 2 3 7 C * D * F F E 4 , 4 2 4 
1 3 * 2 * * * 0 * 7 F » 7 C 9 J A , 3 C * 
• * l E F F E * * 7 * * 4 3 1 3 7 , 3 9 7 
, I B 8 7 3 C 3 * 0 3 F F DB 7 F , 4 3 2 

6 8 * 3 2 a C 9 C D 4 7 E D 3 A 7 3 E F D a , 3 0 E 
6 * 8 4 * 1 F I C 3 4 4 E A F 3 3 C D 2 3 D . 3 E E 
6 8 * 4 0 • 2 8 F 0 F 1 C 9 C D A C E 0 3 D , 6 2 A 
* * « 3 * . 2 * F A C 9 C 5 D 3 C 3 F 3 F E , 7 * 0 
6 8 0 * 4 . 7 F 2 S 1 3 C 0 F 9 E D F E 8 C , 3 3 7 
6*872 I 28*CFF*07S*33E2a.2BA 
6 8 8 8 1 . 0 7 3 * BOO? 1 8 1 8 3 * 2 8 , 3 4 7 
1 8 0 * 0 I D 7 3 C * * 0 7 3 A * 8 3 C F C , 4 C B 
6 * 0 9 4 l 2 1 2 8 * 3 3 E 8 * 0 7 3 C 3 F , 2 E * 

6*9*4 i07 3E8SD7FIE 1Dt CI,44* 
6*912 I C9FEB7 28 ICFEC828, 4F 3 
6*92* i 1 9FE BC 761 4F EBB2B , 388 
4*97* • 18FE*D2**CFE2*FA . 3*7 
6*93* i 8FEEFE**F A! 1EE 3E , 4MA 
6*944 ia*C93C*7C9CD*8*0,32C 
4*932 i3E82CD*I 163EIB32,1C4 
6*96* t *93CC93E I?14*1 CD, 3*7 
6*948 l 11 22C9 3E 1214**C D, 237 
4*974 i I I22C9C303C33E*2,3E» 
6*984 iCD*lt4C047EE36F*,43l 
4*992 i C03CEEE1D1C 1C93A,3C0 
61*** t 3BSCC86F»*C3A*a,2*r 
6i*ae (3CF32I3»3CC*AEFI,4C3 
41*14 lA7C937C9F31Il*aa.3DE 
41*74 tCO1BEOFIC9444F37,4D4 
41832 t 4E4C4F4I44494E47,284 
41*4* i2*4D434E33**3I2*,2I4 
41*48 i2*2*37434343493*,274 
41*34 R 43**332*2*2*437*,2I 7 
41*44 I*9742*74*F7842*I,32* 
41*72 . 73*9*3**2*2*3373.2DF 
6 1 BO* i 432*33794D424F6C.393 
41 BOB • 2*33*86966742*20 , 3*B 
6 1*96 i 7847**74*F2*37*3,2C9 
61184 i 7473726C78'44F2*,39C 
4 1 1 1 2 . 4 D 4 3 4 E 3 3 2 * 2 9 8 8 4 3 . 2 7 * 
6 1 I 2 8 i 4 E 3 4 4 3 3 7 7 * 4 E 3 3 4 D , 3 * 9 
6 1 ( 7 8 i 4 2 4 3 3 2 T * * * * * * * * * . t C I 
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The glorious past - The challenging future 
The new. bigger Railway Magazine brings the whole world 

of railways alive 
This month we feature: Hampshire to Hellifield 

Al! change at Broadstreet and Groudle Glen relaid 
August issue 

Out Now! 95p. 

CREATE 
C64 ARCADE 

GAMES! 
N o w you eon learn how qrcade games 

are creoted f rom scratch. Step-b/step, in 
eo iy - to-under j tand detai l , commerciol 
software developer Robert Woo l fo rd lets 
you into the secrets of the professionals. 

You'll discover how to think up ideas for arcade games on the 
64, and then learn how to turn those ideas into fast-moving, 
chal lenging, marketable software. 

You'll discover how the experts moke their programs run more 

quickly. You'll be shown how to maximise the real-time interaction 

between the mochine ond the player, to ensure the highest 

possible level of excitement is created by the games. Sample 

programs ore included throughout the text, so techniques can be 

seen in action os they ore described. 

The book also includes a fully annotated, complete arcade 
game listing. 

Creofing Arcade Gomes on the Commodore 64 by Robert 

Woolford (ISBN 0 907563 75 9) it £7.95, and is available at most 

book ond computer stores, or directly from the publishers, post 

free: 

I n t e r f a c e P u b l i c a t i o n s L t d . , D e p t Y C , 
9 - 1 1 K e n s i n g t o n H i g h S t r e e t , 
L o n d o n W 8 5 N P 
(Trade only: WHSD Leicester) 

Onterface 

M f O F T 
High Quality 

Microcomputer 
Software 

U L T R A K I T is the most powerful inter-
active toolkit yet for ZX BASIC. All the fea-
tures you will ever need 

AUTO BREAK COPY DELETE EDIT FIND 
CRAB HIDE INFORM (OIN KEY LOSE 
MOVE NUMBER ONERROR PUT 
QSEPARATE RAMTOP SUBSTITUTE 
TRACE UPDATE VARIABLES WARN 
CRUNCNl CRUNCH2 REMKIL PACKER 
MAP UCASE LCASE CTIME ATIME 
ALARM PRINTER KMODE RESET and 
much more ll comes with a FREE tape 
header reader 

C combines high-level structuring with 
direct control over the machine, all at com-
piled speed Our compiler is now available 
from good retailers, and has proved extreme-
ly popular, ll supports all statement types 
[plus inline code) and over 40 operators; 
whilst char. int. unsigned and combinations 
using pointers, arrays, structures, unions, 
functions, and typedef are all allowed data 
types External and static variables can have 
initializers, whilst auto variables support 
recursion There are six preprocessor direc-
tives and over 60 library functions with a 
selective inclusion scheme 

F O N T 464 is an easy-to-
use program enabling you to 
design, edit, and save your 
own characters and graphics 
for simple use in BASIC pro-
grams. There are 6 pre-
designed fonts and sophisti-
cated printer-driving software 
which allows high-resolution 
screen dumps and letter writ-
ing un Epson compatibles or 
the DM Pi 

D E V P A C is a complete 
machine code development 
package !l is '.he second one 
that many people buy. 
because after the first one 
they know what to look for! 
The "front panel' debugger is 
the only way to really see pro-
grams in action, and assembly 
from multiple source files is 
last enough lo satisfy ils must 
demanding users-ourselves 

Product Price Table 

Pascal DEVPAC C ULTRAKIT FONT 4fi4 
£ £ £ £ £ 

/.X Spectrum 25-00 14-00 25-00 9-45 

Artist rail CPC464 29-95 21-95 7-85 

MSX 29-95 19-95 

cp/M-ao 39-95 39-95 -

Sharp 39-95 25-00 

Sinclair QL 19-95 
(MON QL) 

Pascal is a valuable educa-
tional and development tool 
as well as running typically 40 
times faster than a BASK; 
equivalent. Our compiler is an 
almost full implementation 
which compiles direct to 
machine code (no slow 
P-codes). Multiple file inclu-
sion allows very large pro-
grams lo be compiled 

All price* are for cassette 
versions (except CP/M and 
QL) and include VAT and 
plip in the UK. Please con-
tact US for export orders, 
disc formats or detailed 
technical information 
packs All products are 
available by mail order 
please send a cheque or 
Postal Order. Sorry, we do 
not accept credit cards. 

M O N Q L i s our latest pro-
duct and our first on the Q L ll 
was written by Andy Penneli. 
who has a greet deal of expe-
rience on the QL. It is similar 
in style lo the well-known 
MON 'front panel1 in 
DEVPAC and includes addi-
tions like job control and 
mullt-lasking support. It also 
catches system exceptions 
and includes fixes for QDOS. 

MNorr 
180 High Slreet North. 
Dunstable. Beds. LU6 1AT 
Telephone (0582)696421 

f 
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I could 
do 

that 
"Poor is the pupil who does 
not surpass his master" 
Leonardo da Vinci is 
supposed to have said. 
Taking this principle to 
heart, for this month's £15 
competition we would like 
you to outdo John Ransley 
by improving on the 
demonstration program he 
gives elsewhere in First 
Bytes. 

In other words we want 
you to write your own 
Snake program making it 
— if possible — faster and 
more elaborate than John 
Ransley's, but not longer. It 
can be for any machine and 
can contain Peeks, Pokes, 
user defined graphics, print 
statements or whatever 
takes your fancy. 

Despite the simplicity of 
the task we set for June's 
competition the response 
was disappointing. We were 
looking for an animation 
program based only on 
print statements and 
without any user-defined 
graphics. 

From the few entries 
received we awarded the 
prize to Giorgio Berardi, Via 
Buonarroti 60, 47100 Forli, 
Italy. His program runs on 
the Spectrum but could 
easily be converted for 
other machines. 

S LIT OU.O DO THAT-
LET . . ) • , LET V-IO-LEM .11 

,7. 1*1 s-l 
79 ' I f n-M TO , ITir -I 

PRINT AT i , « i i l l B l > ' • *9 Mil «i 
M LIT LET p-o'l 
tm ir P<(LCM • • • !> TMFW oo TO 

I» 
PAuOE 30i LIT r-<X?-LCH •«! ,2 

am rem i u n 
<1 KIHT M «,Yl*» l»t > - l , v l ' 

•• «H m—txf at 
^ • ( • • H r n 
:m WIT • 
ll« PUME Hi (.IT p-l 
12* ftf n-lT TO 1 «TEf -I 
IM «Wt AT n,viallpl|«T IHl,y • * " 
1*9 HCIT n 
I H fntHT AT n*l ,y(< • 
I am LET v-T*l> LEI P-P-I 
ITS IF p< 11 FN • ( • I I M N OO TO 139 
I OA »Tpr 

Starting out in home 
computing? First Bytes 
is for you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

A bluffers' 
guide to 
micros 
"Tis PLEASANT, through the loopholes 

of retreat, to peep at such a world; to 

see the stir of the great Babel, and not 

feci the crowd". Whatever William 

Cowper was writing about in his 18th-

century poem The Task, it might just 

as well have been computer languages, 

because this is something that micro 

users talk about a lot, but never actually 

da It is thus an area wide open to 

bluffing. 

Everybody uses Basic, which is 

supposed to stand for Basic All-purpose 

Symbolic Instruction Code. Worldly-

wise micro cynics always grin and 

maintain they have it on personal 

authority from John Kemeny that he 

invented what the acronym stood for a 

long time after he invented the acronym 

— probably during some after dinner 

game played by academics at Dart-

mouth College, USA, back in 1960. 

Basic programs are iust long lists of 

lines made up of two things: a line 

number and a series of statements. 

Six sons of statement go into Basic 

programs: assignment statements which 

set up a variable or manipulate it in 

some way, input/output statements 

which deal with the peripherals, like the 

screen or the printer, control structures 

like the famous Goto If or Gosub state-

ments, plus statements related to 

graphics and sound, error detection — 

and, just in case I've forgotten some-

thing, miscellaneous, languages which 

everybody talks about but never use 

include — Forth, Pascal, Lisp, Prolog, 

Logo. These are just the ones available 

in some form on microcomputers. More 

of this later, since the dedicated micro-

blufler must first be made aware of the 

dangers inherent in the break-out of a 

Basic skirmish, becausc this is the 

language everyone uses. 

Just as God confounded the spcech 

of men when they attempted to build 

the Tower of Babct to reach heaven, so 

Basic has been fractured into many 

dialects as a divine punishment for 

giving computing power to the little 

man instead of leaving it safely in the 

hands of big business, academic 

researchers and military intelligence. 

Obedient to the principle of divide 

and rule, small knots of micro-hackers 

can be found arguing heatedly in their 

high-level human languages about the 

advantages of their Basic. 

When Kemeny and Kurtz, the 

famous Dartmouth College "double act, 

interned Basic routines, they revolution-

ised computer programming by doing 

away with having to assemble programs 

on punched cards, giving them to the 

machine and leaving it to extrapolate 

wildly from your initial error-strewn 

program until producing results of no 

use to anyone. 

Now, instead of leaving the machine 

to single-handedly improvise from the 

original, or "batch program", you could 

join in and actually interfere with the 

program while it was going wrong. This 

is known as "real time" or "interactive" 

programming, and since the purpose of 

Basic was to allow non- programmers to 

program, you can imagine that the 

capacity for error must have been 

greatly enhanced. 

There are several "standard" Basics. 

Computer languages spread rather like 

diseases, so that the dominant form is 

usually the most virulent, communi-

cable or "portable" language, but not 

necessarily the most pleasant to 

experience. Microsoft Basic is thus 

generally regarded as a standard Basic 

because it is the most widely used, 

rather as engineers still end up using 

Fortran rather than Pascal, due to the 

company not wanting to spend any 

more money on systems development. 

The American National Standards 

Institute spent 10 years developing a 

standard Basic, so it could carry out the 

natural function of such organisations, 

ir., go around telling everyone (hat the 

standard universally adopted in the 

meantime was all wrong. It allows long 

variable names and is very structured; 

like most extended Basics it starts to 

look like another language — in this 

case, Pascal, a very structured 

programming language developed by 

Swiss professor, Niklaus Wirth. About 

the only home computer you might 

encounter this admittedly powerful 

language on, is the Enterprise — its 1S-

Basic is closely related to the ANSI 

version. 

Another Basic which owes a lot to 

Pascal is BBC Basic. BBC owners are 

quietly smug about the speed of their 

Basic. Detractors will point out that it 

is highly non-standard. The BBC owner 

will take this as a compliment. His 

language has powerful commands like 

Repeat-Until, which you don't find on 

your common or garden Spectrum. 

People who say that BBC Basic's VDU 

commands aren't very elegant had 

better make sure they aren't struggling 

with an overheated power pack, aerial 

and cassette leads, whilst frantically 

looking for a mains adaptor, when they 

say this. BBC owners are patrician, 

cool. Not for them the troglodyte 

scrabbling of the cheapskate Spectrum 

owner. 

The gruff, bluff Commodore 64 

owner is liable to be a little spiky if the 

topic of Basic comes up. The strength 

of his machine is hardware; its language 

is Neandenhal. It uses the raw, 

ungraded old PET Basic o f 

Commodore's early machines. The 

sprite graphics are a considerable 

improvement on the Vic-20, but a real 

micro-snob will remember to sneer at 

the fact you have to access them with 

Poke statements. 

An Atari user would make mincemeat 

out of him. Both of their languages are 

descended from Microsoft, MBasic for 

(continued on page 89) 
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CALDEW ^ B U S I N E S S 
COMPUTSSBYSTEMS 

BBC Model B 
BBC Model BD 
Acorn Electron 
Electron Starter Pack 
Electron + 1 Interlace. 
Electron + 3 Interface 
Acorn Data Recorder.. 
6502 2nd Processor 
Speech Interface Kit 
280 2nd Processor. 
Torch Z80 Disk Pack .,.,,. 
Prestel Adaptor 
CSX 100 Disk Drive 
CSX200 Disc Drive 
CSX400 Disk Drive 
1 2 " Novex M/tors amber/green 
1 2 " Philips Green monitors 
1 4 " Grondig TV/monitor 
Epson FX80 Printer 
Epson RX80 FT Printer 
Epson FX 100 Printer 
Juki 6100 Daisy Wheel. 
Brother M 1009 Printer.. 
ATPL Side wise ROM Board.. 
Raven 20K Expansion Board 

335.00 
380.00 

99.00 
143.00 
56.00 

199 00 
28 95 

191 99 
49 99 

349 00 
719 00 
120 00 
105.00 
139 99 
164 00 
99 99 
82 99 

249 99 
428 00 
272.00 
543,00 
419.00 
189 99 

46 99 
63.99 

• * * All Prices include VAT" m 

* Wide range of Software * 
including at least Cl off all chart titles 

A d d M 50 ( P & P I per i tem t o all o r d e r s a n d f o r w a r d w i t h a d d r e s s . S e n d s t a m p e d 
a d d r e s s e d e n v e l o p e for deta i led h a r d w a r e a n d s o f t w a r e p r i c e l is ts , w i t h g e n u i n e 
r e d u c t i o n s o n all Moms 

D e l i v e r i e s — s o f t w a r e : 4 8 h o u r n 
— h a r d w a r e : 7 d a y s 

161 DENTON STREET 
DENTON HOLME 

CARLISLE 

W I L I E M OGIERPLEIN 2 
B - 2 0 0 0 ANTWERPEN 

Tel O 3 / 2 3 3 5 9 0 6 

GRETRYSTRAAT 31 
l O O O BRUSSEL 

Tel O 2 / 2 1 8 6 0 2 6 

DSchneider 
AMSTRAD 

i i n c i l a i i — 

© apricot 
W.AC 
C O M ^ H 

EEN 
IPUTER 

BRIT U0 
BIT-' 

OPUS WILL MAKE YOU A 
BETTER ORGANISER 

FOR ONLY £60 
If your micro system is starting to get out of hand a 
smart organiser could be the solution to your 
problems. 

At just £59.95 the Organiser desk from Opus 
Supplies will help to organise your system 
beautifully. It's purpose built to provide plenty of 
storage space and because it's produced alongside 
our range of executive computer desking it offers 
a level of quality you'll appreciate. 

Shelving accommodates your monitor, printer 
computer, disc drive or cassette recorder and 
software, and the teak-finished unit is fitted with 
castors to make it fully mobile. The Organiser's 
assembled dimensions are: H. 31", W. 40V* * and 
D. 26*. 

And our price includes VAT and FREE DELIVERY. 

The Organiser desk is suitable for use with all 
Getting organised couldn't be easier. Phone us on leading home micros including the BBC, Amstrad, 

0737 65080 or simply post the coupon below. Commodore and Sinclair computers. 

•1 

To: Opus Supplies Ltd. 
55 Ormside Way. Holmethorpe Industrial Estate. Redhill, Surrey. 
Please rush me the following 
(PRICES INCLUDE VAT AND CARRIAGE) 

Organiser Desk(s) at £59.95 each (Inc. VAT) 

My AccessQ Barclaycard Q (please tick) no. is: 

Name 

Address 

I enclose a cheque for £ 
credit card account with the amount of £ 

or please debit my 

Telephone 

Opus. 
A - l Ijhis Vlfiplk-v|.hJ 

55 Ormskfe Way. 
Holmethorpe Industrial 
Estate. Redhill, Surrey 
TELEPHONE 07176*0*0 
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(continued from page 87) 
shon. But until the C-16, graphics and 

sound commands were notably absent 

from Commodore Basic. 

Having compared Basics, micro bulls 

can then bicker about the way they use 

it. 

There is a fanatical hard core who 

insist that programs must be structured. 

Structuring a program is a way of 

making it less interesting. Instead of a 

fascinating tracery of Goto statements 

endlessly looping and recurring like 

smoke trails at an air-display, the idea 

is to construct the program out of 

"modules". 

This makes the program easy to edit 

and, worse, it makes it easily under-

standable to other programmers. If these 

people had their way, a bloody crusade 

would be waged against the Goto 

statement. They have misunderstood 

the true spirit of computing and are 

very dangerous men — not so much 

programmers as pogrommers. 

Paul Bond. 

Round the disc maze 
S I N G L E S I D E Q double sided, double 

density, formatted, unformatted, 40 

track, 80 track — these are just some 

of the terms used to describe discs and 

disc drives. Not surprisingly the new-

comer often feels more than a little 

bewildered. So in this follow-up to 

May's introduction to discs we aim to 

set you straight on basic disc vocabulary. 

Most of the terms described here refer 

to 5"Am. discs, which are still the most 

popular size on home micros. 

First, the drives themselves. Most of 

them can only handle a fixed number 

of disc tracks, so a 40 track drive cannot 

read an 80 track disc. They are also 

either single or double sided. Unlike the 

3in. variety 5Win. discs cannot be 

turned over but require a drive with two 

opposing read/write heads if both sides 

are to be used. 

These considerations apart 5'Ain. 

drives are generally not configured for 

specific disc operating systems and can 

often be interfaced to a variety of dif-

ferent machines. Thus Opus, Kempston 

and Cumana all supply interfaces which 

allow BBC drives to be run on the 

Spectrum. You can also add a 5V«in. 

drive to the Amstrad disc system as a 

second drive. 

As for the discs, most are suitable for 

any disc system despite the information 

given on their labels. Manufacturers 

commonly produce all 5'Ain. discs as 

double sided and double density. The 

only difference between those discs 

which are sold for 80 track double 

density operation and those for single 

density 40 track is that the latter are 

subjected to less rigorous quality 

control. 

For example discs are described as 96 

TPI — tracks per inch — or 48 TPI. 

Although the latter are usually for-

matted to give 40 tracks they can 

generally also be used as 80 track discs. 

In single density mode data is inter-

spersed on the disc with synchronisation 

bits which serve to keep the timing of 

the disc head up to the mark. By dis-

pensing with synchronisation bits 

double density systems manage to store 

twice as much data as single density. 

BEGI 

The quality of the disc itself and the 

sensitivity of the drive is therefore much 

more critical. But whether a disc system 

runs double or single density rests 

largely on the disc interlace and not the 

drive mechanism. 

Discs arrive from the manufacturer 

in a blank unformatted state. It is then 

up to the user to format the disc for a 

particular operating system. Formatting 

determines how many tracks a disc has, 

how data is stored in sectors on each 

track, which tracks are allocated to the 

disc directory, and how many entries the 

directory can take. 

The size of the directory limits the 

number of files — whether programs 

or data — that can be stored on the 

discs. Thus the BBC Disc Filing 

System gives 40 track discs a maximum 

of 32 files, while Commodore drives 

allow 144 files on 35 tracks. 

Simon Beesley. 

Pythonesque pokes — creating an arcade game 
WHICHEVER MICRO you own and how-

ever much the makers may boast that 

its Basic runs fester than others, the fact 

is that you'll always be faced with some-

thing of a compromise when writing 

arcade-style games. Basic is a friendly 

language, but it's one that executes in 

a drawl. 

Yet, as you can discover for yourself 

with a little experimentation, it is 

possible to shift individual characters 

and objects constructed from your 

micro's alphanumeric or graphic set 

around the screen with impressive speed 

— provided )ou use Print statements to 

do so. 

Only problem is, games often require 

constant Peeking of different screen 

locations to suss out what's happening 

there, and combining active Print 

elements with frequent Peeks, and even 

the occasional Poke, can leave you with 

a program that runs slower than a 

Sinclair C5 on a dud torch battery. 

Thankfully, though, there is a way of 

achieving acceptably fast screen move-

ment using Pokes exclusively. It's just 

a matter of observing the golden rule 

of declaring as many fixed-value vari-

ables as >ou can right at the start of your 

program, so that subsequent sections of 

it can use this silicon shorthand as a 

shon cut to faster execution. 

I f you'd like to refresh your memory 

as to the fundamentals of screen move-

ment, animation and the use of Peck 

and Poke, you'll find these explained in 

the June and July issues of Your 

Computer. 

Rather than spend too much time 

theorising, let's get right down to key-

ing in a program that makes good use 

of Peek and Poke: on the CBM-64 it's 

cloned from that arcade classic in which 

you control a centipede or snake which 

has to be moved around the screen 

gobbling objects while avoiding hazards 

— not least, it's own body. 

10 PRINT-ICLR SCREEN IS"; 

:P=-1:L=0:D=5 
20 IF SC>HI THEN HI = SC 
30 SC =0 

40 SO = 1601:S1 = SO + 1:S2=S1 +1: 
S3=S2+1:S4=S3+1 

50 S5=S4 + 1:S6=S5+1:S7=S6 + 1: 
S8=S7 + 1.S9=S8+1 

60 PRINT" HI-SCORE"HI: FOR 
D=1 TO 1500: NEXT 

70 POKE SO,56:POKE Sl,37:POK£ 
S2,37:POKE S3.37POKE S4.37 

80 POKE S5,37:POKE S6,37:POKE 
S7.37 POKE S8,37:POKE S9.37 

90 : 
100 
110 
120 
130 
140 

150 

160 
170 

REM MAIN UOOP 
PRINT1CLR SCREENI* 
L=0 
D=D+5 

FOR 1=1 to D:X=1NT(RND<1» 
•900)+41 
IF PEEK<1103+X)<>32 THEN 
X = INT(RND(1)'900) + 41: 
GOTO 150 
POKE 1103 + X,90:NEXT 
Tl$="OOOOOO^GOTO 280 

180 J = PEEK(56320) 

190 IF J = 126 THEN P=-40 
200 IF J=125 THEN P=40 
210 IF J = 123 THEN P=-1 
220 IF J = 119 THEN P=1 
230 S9=S8: S8 = S7:S7=S6:S6=S5: 

S5=S4S4=S3.S3 =S2:S2=SI: 
S1=S0:S0=S0 + P 

240 REM CHECK COLLISON 
250 IF PEEK(S0)=90 THEN SC= 

SC + 10:PRINT"SCORE"SC: 
L=L + 1:1F L = D THEN 120 

260 IF PEEK(S0) = 90 THEN 

GOTO 280 
270 IF PEEK(S0K>32 THEN 

GOTO 10 
280 POKE SO,56.POKE S1,37: 

POKE S9.32 
290 REM SCORE/TIME UPDATE 
300 PRINT"SCOREl24 SPACESl 

TIME Tl$ 
310 IF TI$>-000060" THEN PRINT 

"ICSR HOMEH8 SPACES] TIME 
EXPIRED! SCORED"SC:STOP 

320 GOTO 180 

This listing will work as it is on the 

Commodore 64, and on other micros 

with just one or two changes. In line 

40, the value 1601 awarded to SO is the 

screen memory address that will place 

the snake's head — and the rest of his 

body will follow — near the centre of 

screen. The values 56 and 37 vyhich 

crop up in lines 70 and 80 are the 64 

screen codes for the figure 8 and per-

centage sign respectively. 

In lines 140 and 150 you may use a 

different syntax to set the randomiser 

which peppers diamonds over the play-

field. 

Lines 180 and 190 make the snake 

move up, down, left or right under the 

control of a joystick; alter as necessary. 

On the 64, if you don't have a joystick 

you can 
PEEK(197) 

As you'll sec when you play this 

simple demo, the "chaining" of Pokes 

in lines 70 and 80, and their updating 

in line 230, produces a surprisingly 

smooth — if not totally slinky — and 

automatically synchronised screen 

movement of no fewer than 10 different 

characters. 

The snake wraps round — moving up 

or down a line depending on direction 

— the edges of the screen, but take him 

off the top, or try to have him double 

back on his body, and the game resets. 

Line 310 gives you just 60 scconds 

to eat all the diamonds; beat the clock 

and the game resets with even more 

targets. The score feature gives you 10 

points for every diamond taken and line 

20 keeps a tally of your best effort. 

This program has been kept to its 

bare essentials to make it easy for you 

to study its structure — especially the 

use of Peek and Poke. Once that's clear 

to you, you could add a few bells and 

whistles in the form of colour, sound 

effects, additional playfield obstacles, 

and perhaps user-defined characters to 

producc a more convincing snake! 

John Ransley. 
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The most powerful games in the Universe! 

Available from all good software shops. 
In case of difficulty write to: 
QUICKSILVA Ltd. Liberty House, 222 Regent Street, London W1R 7DB tet: 01 439 0666 



TOP* 
TIPS 
BREAKTHROUGH 
During the product ion and 

testing of machine-code 

programs I have often 

accidental ly caused my 

Spectrum to stick itself In 

an infinite loop, against 

which the Basic Break 

c o m m a n d will prove qui te 

useless. 

This program for either 

the 16k or 48k Spec t rum 

solves this problem. By 

running the program before 

you test a machine-code 

subrout ine or program, it 

will put the Spec t rum Into 

interrupt m o d e two (IM2). In 

this mode the mach i ne will 

not only perform an RST566 

instruction each t ime an 

interrupt occurs, but will 

a lso execute 1he short 

mach ine c ode program 

which will check whether 

or not the Break key has 

been pressed If the test 

should prove positive it will 

return the mach i n e to 

interrupt m o d e one (IM1). 

O n c e the program loader 

has been entered and run, 

it will automat ica l ly put the 

program above R a m t o p and 

execute it. O n c e the Break 

key has been pressed 

however, the mach i n e mus t 

be p laced back into 

interrupt m o d e two by 

entering the l ine 

RANDOMIZE USR 32377. 

Edmund Ward 

MSSSSSSKiX 
T R E M I » 3 H J # O T O M 

t.m XNT i 
tXt UM M377 

SEARCHER 
This is a s imp le mach i ne 

c ode routine used to know 

what programs are loaded 

in a cassette, what kind of 

programs are, and the 

memory they employ. The 

routine runs o n a CBM-64, 

and it's stored at C000 hex 

(49152 decimal) . It u ses 

some of the R o m and 

Kernel routines. 

O n c e the program is 

typed, you mus t run it to 

store the da ta in memory. 

W h e n you want to know 

the content of a cassette, 

you mus t call this routine 

by typing SYS 49152. 

Manuel Garcia Alvarez. 

w • v i w i r w v 
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STOP REPEAT 
| I have a friend who owns a 

Commodore 64. Unfortunately, he 

b quite severely disabled as he 

suffers from Freidrich's Ataxia, 
which affect* his co-ordination. He 

was hoping to be able to use his 

computer as a word processor in 

place of his electronic typewriter. 

Unfortunately, he has found that 

when he attempts to use the 

computer in this way, the keyboard 

is too sensitive, and he gets 

mult ip le responses from the keys. 

I would be interested to learn if 

there is anyway he might overcome 

this problem. 

Albert Hunt, 

Stafford. 

I DO NOT know which word processing 

program you are using with the 64. 

However, if it allows you to do some 

modifications in Basic, it might be 

useful to put a small routine like the 

following at the point in the program 

which allows input from the keyboard. 

This routine simply ignores any 

duplicate key presses, so it will not give 

multiple responses. 

If, however, more than one press of 

a similar key is needed at a time — as 

for double letters in words — a seldom-

used key — I've chosen the %, but you 

may have one which is more suitable 

— needs to be struck between the key-

presses needed for the double letter. 

The letter which is 'passed on* to the 

word processor is in the variable QS, 

while the routine also uses P$. 

10 P» = *« 
S O 0 1 * 1 N I C E Y I 

90 IF O S - " THEN 20 
40 IF Q* I " » " THEN P » « " : 0 0 T 0 SO 
SO IF Qt-Pf THEN 20 
60 P»-U» 
70 REN NOV 01 IS USED TO 'HAND ON1 

80 HEN KEY PRESS TO PR0SRAN ITSELF 
90 PRINT OS; 
100 OOTO 20 

CLEAN SCREEN 
^ I have written several games for 

the Spectrum, in which I load a 

comp le te p i c tu re (saved as 

ScrccnS) into the computer, so it 

can sii there while the ma in 

program is loading. However, I 

don't want the loading message of 

the second program to obliterate 

part of the picture which is on the 

screen. I know I can overcome this, 

to some extent, by controlling the 

Ink and Paper colours of the load-

ing message, but this puts some 

restriction on the original ScrccnS 

picture. Is there a better way? 

Arnold Thrimble, 

Cirencester. 

STEVEN DEMPSTER of Littleworth, 

Stafford, has discovered a very good way 

of solving this problem. To stop the file-

name from obstructing your ScrrcnS, 

first Pfcek 23570. Note down the answer 

you get. Next, type in Poke 23570,16. 

After the ScreenS has loaded, Poke 

23570 with the original number. 

Do you have a 
problem related to your 

micro? Tim Hartnell will do his 
best to help. Please include only one 

question per letter and mark it 
"Response Frame". Alternatively, 

perhaps you have an idea you'd like 
to pass on to others. Why not write 

to us with your top tips? 
ZX PRINTER OK? 
• I own a Spectrum and am 

thinking of buying a new, or second 

hand, ZX Printer. Some of my 

mates say that Sinclair aren't 

making it any more. I f it is not 

being sold any more, will I be able 

to get extra paper for it? 

Paul Taylor, 

Sittingboume, 

Kent. 

THE Z X Printer has been dis-

continued, although independent 

suppliers are still producing paper for 

it. The Alphacom 32 has almost totally 

supplanted the ZX Printer, and most 

Sinclair stockists also handle the 

Alphacom. 

This produces blue or black 

(depending on the paper you buy) print-

ing, and is far more consistent in its 

output than the ZX Printer ever was. 

BENCHMARKS 
• W h e n look ing t h rough 

magazines with reviews in them, 

including Your Computer, I quite 

often see a section showing 'Bench-

marks, 1 to 8'. Could you please tell 

me what these mean, and how they 

arc t imed? 

D Macroe, 

Morpeth, 

Northumberland. 

BENCHMARKS ARE a set of standard 

tests which try out a function or 

functions of the computer under test, 

producing a measurable result which 

can be compared, to some cxicnt, with 

the results of running the same tests on 

another computer. 

The 'standard' eight benchmarks 

were introduced back in 1977 by the 

American magazine Kilobaud. While 

they are not particularly rigorous, they 

do offer a quick and simple solution to 

the problems of checking out how well 

the computer performs particular 

arithmetic functions. 

The first bench mark simply rui>s an 

empty For Next loop from 1 to 1000, 

and times it. In the second test, a 

variable is set to zero, then incremented 

by one over and over again until it 

reaches 1000. 

In the third test, a small bit of 

ai i met it is added within the program, 

usi g variables. Test four does the same 

thing as test three, except numbers are 

substituted for the variables. A 

"dummy" subroutine call (that is a call 

just to the word Return) is added in test 

five. 

As you can sec, each test demands a 

Utile more of the computer, and gives 

results which can be compared with the 

results obtained from running the tests 

on other machines. 

DATA TRANSFER 
| I have recently changed from a 

ZX Spectrum to an Amstrad, and 

a m having trouble transferring 

some of my programs. On the 

Spectrum, all the current variables 

and arrays are saved when the 

program is saved. This meant that, 

on reloading, it was possible to set 

off again from the same point, 

adding information to the array 

and variable data loaded in from 

the cassette. — provided, of course. 

Goto was used rather than run. 

This does not work on the Amstrad 

using the standard Save and I/>ad 

commands. Is there a way of saving 

and loading current variables and 

array information on the Amstrad? 

Brian Paget, 

Aberdeenshire. 

UNFORTUNATELY, there is no way of 

doing this on the Amstrad which is as 

simple as that provided on the 

Spectrum, The best way to achieve this 

on the Amstrad is to open a cassette file, 

and save the date to that, load in the 

data from tape after the main program 

has loaded in. 

The command Opcnout "filename" 

opens an output file onto cassette for 

use with the current program in the 

computer's memory (see page 8-31 of 

the Amstrad manual). The program 

creates the first block of data, in the file 

with the given name. Each block 

consists of up to 2048 bytes of data. 

A New command will abandon any 

open file buffered, and any data will be 

lost. The "opposite" command is 

Openin, which opens an input file from 

the cassette which contains information 

for use in the current program in your 

Amstrad's memory. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

W* 'M fer 

* b l - f i b r 
ammica n 

Electronics and Wireless World is 

the only electronics magazine to really 

tempt the professionals. 

It's theonly one they take the trouble 

to pick up for themselves. 

That's because it's written for the 

engineer who sees electronics not only as 

a job, but also as a hobby. 

It's written on a technical level that 

doesn't talk down to you. 

It keeps you up to date with all the 

latest products and processes, applica-

tions and equipment. 

And it covers every industry where 

electronics is involved. 

Just one look at the new look 

magazine and you'll see why it gets pro-

fessionals like you out ol the office, and 

down to the newsagents. 

I l l I ELECTRONICS & I I Wireless world 
The leading magazine for electronics engineers. 
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Listing 1. 
56 INK 7 PAPER 0 BORDER 0 C 

LEAP 31999 
60 DATA 221 . 1 5 3 , 2 5 5 , 2 4 , 2 5 5 . 2 4 . 

1 0 2 . 2 3 1 . 3 6 , 2 4 . 6 0 . a . 3 , 2 4 . a , a 
70 DATA 2 4 . » , a , 6 0 . » , a . 2 4 , 3 6 , 0 , 

0 , 1 8 4 , 1 2 7 , a , 1 8 4 , 0 , 4 
SO DATA 0 . a , 2 9 . 2 5 4 , a .29,0.a,25 

4 , 1 3 0 . 1 7 8 , 1 7 0 , 1 5 4 . 130 .254 .0 
90 DATA 2 5 4 . 2 0 6 .233 .a .a . 1 9 8 . 2 5 

4 . 0 . 2 5 4 . 1 3 0 . 2 5 0 1 3 0 . 1 9 0 1 3 0 . 2 5 4 . 
0 

100 DfiTfl 2 5 4 , 1 3 0 , 2 5 0 , 1 3 0 , 2 5 0 , 1 3 
a , 2 5 4 . 0 , 2 5 4 , 1 7 4 . a . 1 3 0 , 2 3 8 . a . 2 54 . 
0 

110 RESTORE FOR n»USR " 4 " TO 
USR " j " + 7 . REfiD a POKE n . a NEX 
T n 

120 FOR n=USR " t " TO USR "U"+7: 
POKE n , 1 2 7 » ( 1 2 7 AND n>sUSR " u " ) 

NEXT n 
130 LET a I " "TOTRL U IREOUTK j l l 

bonus 
140 FOR n » 1 TO 25 POKE 34999+r> 

.CODE i i l n ) NEXT n 
150 REM Now you S h o u l d s e t Up 

t he UDG's by t y p i n g RUN 
160 PRINT * " 

T" 
170 PRINT " T H L ' T H U T B . ^ H U T I 

• j T B T * U T UT T T 
UT T T T f l l T T T 
UT T T UT T T 
UT u T B U T H u t T TB 

130 PRINT TAE 14. •• f rom_ 
190 PRINT ' H ^ M 5PR 
2 0 B P R I N T FIJ 1 6 0 , - © ' S S 

T i 
210 P R I N T AT 2 1 , 2 5 ; " ( D G ) " 
220 REM The f o l l o w i n g REM u n e s 

s h o u l d n o t be t yped i n . b u t a r e 
to h e l p you w i t h the g r a p h i c s . 
En t e r the c h a r a c t e r s shown i n g 
•ode w i t h caps s h i f t when needed 
230 REM L i n e 170 r e ads 
T 8 8 U T 8 8 U T 8 S U T 8 3 U T 8 3 U T 8 8 T 8 8 U 
T U T T T U T T 

e t c . 
240 REM L i n e 190 r eads 

T8833UT8888UTS888UT88S8UTS833U 
T8 T8 3UT8 BUT8 T8 

e t c . 

2 5 0 REM L i n e 2 0 0 r e a d s 
8 813832333355 5E 
8338 8 3 3354375 and SO On 

560 FOR n » l TO 3 BEEP . 1 , 0 BE 
EP . 1 , 7 NEXT n 

270 INK 0 PRINT AT 1 4 , 0 . 
2B0 LORD "CODE PRINT AT 14 0 

; LORD ••" 
290 REM 

SAVE c a r r o t s " LINE 0 

Listing 2. 

-46- ( 
t -46-

20 
30 
40 
50 
60 
70 
80 
90 

+2 
100 
110 
120 
130 

T t 
140 
e r ro 
ISO 
160 

DEF FN h <h») -16 * (CODE h I (1* 
7 AND h| ( 11 > " 9 " • > +C0DE h » ( 2 
(7 AND h $ ( 2 ) > " 9 " ) 
INPUT - S t a r t " , £ 
INPUT " P i n i t h " , f • 
FOR n » t TO t STEP S 
LET t o t « 0 PRINT r>;' 
INPUT h | PRINT h| ; 
LET x =0 
FOR b-1 TO LEN h i STEP 2 
LET Z=FN h ( h | ) LET t O t s t O t 

POKE n+x ,2 
LET h I z h I ( 3 TO >. LET X * x + 1 
NEXT b 
PRINT " s : INPUT t : PR IN 

IF t O t O t THEN 
r - t r y a g a i n " 
NEXT h 
REM e n t e r STOP 

PPINT " i n p u t 
GO TO 50 

t o s t o p 

Listing 3. 
110 LET d i f » l LET SP =26 
120 REM RAHTOP NT c o m p . / n o d a t a 
o v e r l a p / t o p i n t e r r u p t l e v e l p a t 

ch=85EFh .Mach>ne code=1293 by t e s 
130 GO SUB 370 
140 INK 7 CLS PRINT AT 1 .1; BRIGHT 1."CARROTS FROM SPACE" 
150 PRINT " E x t e r m i n a t e the de 

i d l y c a r r o t s by P l a c i n g t ime bo 
*bs i n t h e i r p a t h . " 

16© PRINT Keys 7 
5 8 and 0 t o 

d rop bombs. 6 " 
170 PRINT " D l f f l C U l t y 

Easy Medium H a r d " 
180 PRINT AT 1 7 . 1 . " U S € 5 I 3 to 
change d i f f i c u l t y use 6 i 7 to 
a d j u s t s p e e d , and p r e s s 
0 t o P l a y . " 
190 PRINT AT 1 3 , d > f * 8 + 5 , OUER 1 

SOFTWi 
Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 

Carrots from space 
David Green, 
Wye 
Kent. 

mtm 
WHILE RECOVERING from the sheer boredom 

of typing in over 5K. of machine code, I 

resolved to write a 48K Spcctrum game that 

would be fast, fun to play, well-endowed with 

sound effects and that would contain less than 

1.5K of machine code. Despite its 

unbelievably silly title, this is that program. 

The game is based on the slightly im-

probable situation that entire battle fleets of 

alien telekineiic carrots, with world domin-

ation their intent, have been temporarily trap-

ped in freak wormholes in the space/time con-

tinuum, and someone has to go in there to 

turn the evil vegetables into so much mangled 

cellulose. The only method known to science 

of destroying these extra-terrestrial tubers is 

that of skilfully placing time bombs in their 

path, but it is best to do this only when you 

are moving, as otherwise it is all too easy to 

blow yourself up. 

Convincing your computer to take part in 

this wanton slaughter is relatively straight-

forward. The recommended procedure is as 

follows: 

Type in listing 1 and save it. This bit sets 

up the graphics, the title page, and various 

other things of dubious artistic value. 

Type in the hexloader in listing 2 or load a' 

suitable one from tape. No self-respecting 

Spectrum user should be without one. Enter. 

C L E A R 31999 

and then type in the machine code from 

listing 3 using the hexloader. Save it as: 

S A V E " f rom" C O D E 33000.1300 

Type in the imaginatively-titled listing 4. 

This actually controls the game and plays the 

music. Save it when you've finished and then 

reload from the beginning when you want to 

play it. 

The game should work first time, but if it 

doesn't, check the machine code in listing 3 

and the Poke's and USR calls in listing 4. 

Full instructions on how to select any par-

ticular game configuration are given in the 

program. It would be quite easy to add a high 

score table by adding a few short routines to 

listing 4, including one at around line 320 that 

would use the Screen$ function to find out 

what the score was after every game, but that 

is up to you. Anyone with a disassembler 

might like to know what the first 200 bytes of 

code do, since this is not very obvious, and 

this is in fact a collection of subroutines which 

handle printing to the screen etc. 

If you don't like using the cursor keys, the 

part of the codc which deals with the bombs is 

from 33520 onwards, and the section which 

controls movement is from 33630 onwards. 

These articles usually end with a heartfelt plea 

to send cheques or postal orders to the author, 

but as this program has been made as short as 

possible, this should not be necessary. 

200 PRINT AT 1 5 , 9 . " S t a r t s p e e d : 
' ; J P ; " 
210 BEEP . 0 0 8 . 0 PAUSE 0 
220 I F IHKEY*=-0" THEN GO TO 27 

0 
230 LET SP =SP-2* ( I N K E Y I * " 6 " AND 
SP >0> *2# ( I N K E y i i -7-- AND £P^S0> 
240_P£ INT AT 1 3 , d i f *8+5, OUER 1 

LET d i f = d i f + ( I N K E < I » " 8 " AND 
3 i f < >2) - (INKEr- $ = " 5 " AND d i f o O ) 
260 GO TO 190 
270 POKE 3 3 3 0 9 , t 5 0 - S P I + 2 4 POKE 
3 3 3 8 4 . 1 6 • ( d i f + 1) -1 
280 BORDER £ INK 7 PAPER 0 C 

LS - PRINT AT 2 1 , 0 . PAPER 2 ; " > S C 
ore ooooooo uave 0 0 1 L i v e s 3< " 

290 LET ZZ=U5R 33221 
300 GO SUB 630 
310 BORDER 0 INK 7 PAPER 0 P 

RINT AT 1 0 , 1 1 , INUERSE 1,"GAHE 0 
VER" 

320 FOR n * l TO 200 NEXT n 
33C I F INKE'v I >' 

e 
THEN GO TO 33 

340 I F I N K E Y | " THEN GO TO 34C 
350 GO TO 140 
360 REM t une © d . g r e e n 
370 DATA 0 , 1 2 , 2 . 1 1 , 4 , 9 , 5 , 7 
380 DATA 0 . 1 2 . 2 . 1 1 . 4 , 9 . 5 , 7 
390 DATA 1 2 . 0 , 1 1 , 2 , 9 . 4 . 7 , 5 
400 DAT PI 0 , 1 2 2 , 1 1 , 4 . 9 . 5 , 7 
410 DATA 0 , 1 2 . 1 1 , 2 . 9 . 4 . 7 , 5 
420 DATA 0 , 1 2 . 1 1 . 9 , 2 . 7 , 4 , 5 
430 DATA 0 , 1 2 . 1 1 , 9 , 7 , 2 , 5 , 4 

440 
450 
460 
470 
480 
4 90 
500 
510 
520 
530 
540 
550 
560 
570 
530 
5 90 
6 0 0 
610 
6 2 0 
630 

4 . 21 
640 
650 

n , 
e'60 
. 1 , 
670 
6 8 0 

DATA 0 , 1 2 , 1 1 , 9 . 7 , 5 . 2 . 4 
DATA 0 , 1 2 . 2 , 1 1 , 4 , 9 , 5 , 7 
DATA 1 2 . 0 . 1 1 , 2 . 9 , 4 . 7 . 5 
DATA 0 , 1 2 . 2 , 1 1 . 4 , 9 , 5 , 7 
DATA 0 , 2 4 . 1 2 , 1 1 , 9 . 5 . 7 
DATA 0 . 1 2 , 2 . 1 1 , 4 , 9 . 5 , 7 
DATA 5 . 7 , 5 . 7 . 5 . 7 . 5 , 7 
RESTORE 370 FOR n = l TO 112 
READ a 
EEEP . 1 . a 
EEEP . 1 . a - 12 
BEEP . 1 , a 
BEEP . 1 , a - 1 2 
IF INKE | - » > " " THEN RETURN 
NEXT n 
BEEP 1 , 1 2 
SEEP . 2 . 0 
PAUSE O RETURN 
REM tune & to*i l e i r 
DATA 1 9 , 1 4 , 1 9 . 2 1 , 1 4 . 2 1 , 2 2 , 1 

, 1 9 1 4 , 1 9 . 1 8 , 1 4 18 
RESTORE 630 FOR n * l TO 15 
READ a BEEP . l . a - 1 2 NEXT 

BEEP . 4 , 7 BEEP . 0 5 , 7 BEEP 

RETURN 
REH 

690 REM 
SAUE " s pace " LINE O 

(continued on page 95) 
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Has anyone ever told you 

...YOU HAVE A WONDERFUL 

PROFILE! 
Readership Profile, that is. It's the jargon we use 

to describe you — the buyers and readers of Your Computer — to other people, 
such as Advertisers. And we probably know more about you than you think! 

For instance: 65% of you are under 24. 34% of you are 
considering buying a new computer — even though an 

overwhelming 96% of you already own one. On average, you each spent £376 last 
year on computers, software and add-ons, and during the next 12 months 

75% of you intend buying more software, with 72% buying 
other add-ons. And that's not all 

There are well over 130,000 of you buying Your Computer 
every month — making it the biggest selling home computer magazine in 

Britain. Which is good news for our Advertisers as it gives them the lowest cost 
per thousand of any magazine in the computer market 

— just £7.39. No wonder they love your 
profile as much as we do! 

YOUR 
COMPUTER 
Britain's biggest selling home computer magazine. 
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SOFTWARE 
(continued from page 93) 3 

3330* 
3 40K303C 

32011602 100222206 
a 
a 

602 
3H 

53632 
35640 

«»ECCC*BOP80CC'20 
!17EFE"?"0«!!*CC 

a 923 
1320 

33966 
33976 

02061*C5E!110200 
CCeSMli0002£t6F 

* • 473 
604 

Listing 4. 33312 8021003-:JM5£116 a -42 : :64* 3eeics:e,r-: f e e t 136? 3396* 51E1C110EEE::110 • 
Listing 4. 33320 0E0E003E20':: 3661 m 310 : :«3i 6720010:IEEFCtrt a 92 5 3 3 992 t'E iei732fts::A0B • 65« 

O£79Fe2020F3Ci04 a 90 3 3 366* a 663 5*000 so3ts209;00i:Eis • 43" 
JZtOO 00000000000050*6 a 130 33336 I53ei0323r.5ccr a 637 33672 O105CB6720010*79 M 469 3*00! £630F5 3C,3691' e 13% 
53006 3C£60832*»3£CC>BS * BBS 333** ;0':s2e02t si i i*00 a see 3 3660 »E0l2il3»E:3251i a 660 3*01< 3ocB2i240flii:ie0 • 3*e 
33016 03C905£e29B2O*C9 • 790 33352 :tes03ci<"32!:5c a 10*0 33635 •9*eS12i : 3FE1E2! a "39 3*024 CCB503C 52-622166 • 970 

2 ie>j*0CSDS-®e6i9 a 391 33360 ;CiFO4010e*21O*0A a S3S 3:6«« 0'£t20::-E*E032! a S06 3*032 S83e*-325t3C0109 • 562 
3 303S a 1126 3 5 363 2 2 0 t 1 1 6 0 a 662 3 3-04 O-e-23?-: 1:39991 a 92? 34 010 09i60e-rcc366i0c • 37® 
330*0 07£B27C627£B2 7CB a 936 33376 «'J21280CCfiS31Ec a 1103 : c i i so i : : ; c 4:0:90 a 8 72 340*5 23C5c?es2iceeoii • M4 

27CB27B56FP1CIC9 a 3336* «'3£32i;j0* 72114 a *30 33720 :e0*32i:rcit ioct a 760 3*036 i400cte3O3eicici • 1041 
32056 CSDSISOOESOSOSOF • "06 33392 603E04 : = l(> a 329 5 372 J 36!1301560*72116 a 31* 5*06* i320e«0i0»='0H:soE • 
5306* CB13CB121OF9210P • -4 1 33*00 C306917AFe*F2M2 m 1013 3 3'36 60CBE54E2 3 t4238E a 666 54072 7E£D36610C25C5t5 • 
33072 ? 8 0 9 1 9 0 1 C 1 £ 9 C 3 D 5 • 1135 33*06 069270F£01200204 a 3"0 337** 233676PE ?0 3̂ 13064 a 105" 3*040 E521F»?O:1190JC: • 
: E5S»CD20813a6D3C a 461 33*16 »3FEFF2002O6«*-« a 96* . : ct2oei7e"eo62eic a 320 5403! 630:E1C1£11S20E« a 1C96 
5 3066 ? ? £ P O 0 B I E 5 7 B 2 1 0 0 • 636 >3*2* £ieec5cra«eic667 a 1399 33760 06a0cr-0iicc'-cei a 1026 3*094 3oi3i0*-:5CD«ee: • 
3 5096 3DFEEO39«7IFL7ES- 779 33*32 13 16OE00COflSOie6 • 613 3 3 76? a 565 3*10* 3£C60732 5C5£0115 • 
3310* :S901S02O6205FJ6 * 7*7 33**0 l'Fei«30"7*716O0 a 694 3377e ;fll3t0ii3250S*Cl a 932 5*112 005C91C* 56610605 • 616 
33112 O00603O«CB13CB12 627 33**3 IEOICDHJ«1CE672J a 671 :iC3EEB*ai'32et3£ \ 1216 3*120 CC'7»6110»65fi*»3C • 
l i n e 10F919£'lO6067ei2 * 6»7 33*56 02ie"" 19:6©«0OCt a 3** 33-92 :C'36913T-S32*7*E a i ; V 

62* 
3*126 C60632*ii3C06 322 1 • 

3 3128 231*lflFnEl£lClC® * 11*9 33*6* OS813CE41»*F1E00 a 737 3 3 6 0 0 " 2 0 0 2 0 ? : * F E 1520 a i ; V 
62* 5*134 32Ol£3e?ll«100£r • 

35136 :?cses2i05eo-e3c X 991 33*72 li01Ct«eSl£66"20 • 863 33606 02O600-i!3*e*E" a 8*8 5*1*4 EEf0B-iliB10'50? • 
FEOO20O556OO2B16 M *22 33*BB 02 16"E5££20! 1~E a 1000 33616 20020El"t202O0i a 399 3*152 321?E?110100C:EE e 

33152 *57706eeetGC2ies a **0 3 3 * 6 6 ElE720f •CC-SS2CC- • 1291 3362* vE0OCC20J i"EcE04 a 76* 3*160 «0ei£12310'511C4 V 
603OSC5:*53E:.-3; s 7»9 33*96 3«817123~023T323 a 62! 33632 2006C' I * IC I : 3 3 S » 4 a 114* 3*16 : O0CCB»ei£110B33e e 

33 169 6C5C-EC63O55061S • 629 3350* 7223C52132001132 a 328 336*0 FE76200*: 13 3E06 3 a 1153 5*176 1-328C'35 :«0SSO3C • 562 
53176 CrO58ieiOt2ei0F2 a 695 33512 0ocC'B503eic:i0n; • 96? 336*! E ""2603C S257ftF a 100C 3*16* 320680411E14C630 • Xti 
3 3 IB* Fi326cs:eic ic ics a 1392 33520 21 1*0:221*903^11 a 311 33656 J 3 3 » 1 6 0 1 ' 1 3 E 0 6 3 2 a 626 3*142 :C36815«0C50t 602 • 5c; 
33192 E52(SC6S0i--CFe3- X 673 3332* a 1209 3 3 9 6 * !0SCCr-5J2CC'36ei a 10-6 3*200 FC1*2002 £60aCCE' • 
13200 20o-:ft-9;c-CE»iF * 676 3 3 3 3 6 FE£0*-£2«eS32ie* a 1060 330—2 C 17123""02 3732372 a 78* 5*206 353C320-'0»50fi20 • 
33 206 »722065oi'eeiC9ie a 630 335** 00221*c0 3EO52OOf a 304 33660 23£10-£239B32POB a 812 3*216 OB3AO9S05£320960 • i ! J 
53216 - « B 3 2 0 F E C 9 0 6 0 3C? • 991 33532 is6 a 31! 3366! 50EC3E14S0E3TS2I a 10-i 3*224 «F32O«80061*C311 • :c: 
3 3 22* • 607 33360 O0221*,0«75EC*B0" a 78* 3 3 6 9 6 0100110100CCB5O3 a * 0 ? 5*252 0-002:4*05t«;tee • 604 
33232 00CCB503C110F311 • ese 33565 s0C645'«:e0*-325: a »76 3 3 90* a 1556 5*2*0 50C 1210^5215 EE30 • 933 
332*0 OBCSCDe»ei3110E~ a l ies 33576 SCriCC'348 11S2005 a 762 33912 E C 3 2 C B - C 2 6 E - B F 3 2 a 11*2 3*2*6 C11OCB140221028 0 • 636 
332*9 * 403 33354 0S0CO:i605ie033E a 133 33920 ! C ! C 3 O I : ? 0 ' E » E 2 0 a 976 3*236 011515-CC630C£36 • 6-4 
3 3 256 C5SEC>5ESIIOSEOC: • 90 9 33392 20££-35610Cit-2or- a 7*0 33926 0 C E T * B 0 F I 0 £ T 2 F E 3 a 850 3*26* !1230"1?20»S3C1- • 53* 
3 3 2 6 * 6 5 0 3 E I t : : 3 E E C E E ? a 131* 3 3600 - i l 1 5 2 0 E C a 713 3 3 9 3 6 3EFB321160C3F062 a 10-2 3*272 52 *65C21000111C6 • 465 
- 3272 1 : 0 5 0 0 ; . - 3 0 5 E 1 O 1 a 6*5 33405 2 1.5 00022 L*f0C93E a 335 33944 TeC7i2SC3C3E90CC a 971 34260 00£te*05:32-;232 m so: 
3 S iH EB : ; 1 0 6 * 2 1 0 0 8 0 0 ? a 639 536 16 -«326t?:F13D3211 a 772 3 3 9 3 2 36Q1CO006106O6C3 a 729 3*255 OC 3 0-5 90030 • 
33288 0636002JlOF63Ea3 * *27 3362* a 1243 33960 3 6 0 0 2 * E 5 : B 0 0 « 3 2 6 a 66* 3*296 oo • o 

Double height 
M K Mostowyj 
Bretton Estate, 
Peterborough. 

THIS IS A util ity program for the Amstrad 

CPC-464. It wi l l give you access to a double 

height character set similar to that found on 

the B B C micro. T h e program provides Basic 

with two new commands by us ing the R S X 

capability o f the Amstrad. T h e two new com-

mands are T o p and Bat. Anyone famil iar wi th 

the B B C wil l know that to print in double 

height in M o d e 7 two lines must be used, e.g.: 

10 PRINTTAB(1,10);CHR$(141),"This is an 

examp le" 

20 PR1NTTAB(1.11);CHR$(141),"This is an 

example" 

The second line is printed one line lower than 

the first and CHR${141 ) informs the B B C 

that double height is required. M y version for 

the Amstrad works in a similar way. Any 

string that already exists in your Basic program 

can be printed in double height. T h e syntax is 

as follows. 

ITOP.tflfraS (This pr ints the top l ine a s in 

l ine 10 above) £ 

1BOT.@a$ (This pr ints the bo t t om l ine a s 

in l ine 20) 

The words Top and Bot must be preceded 

wi th the 1 symbol , this is the shifted @ key. 

Both words must then be followed directly by 

a comma and the @ symbol then the string to 

be printed, a$ is used in the example but in 

fact any siring can be used as long as it exists. 

Also the top and bot tom halves o f the double 

height characters can have different Pen and 

Paper colours, e.g.: 

10 X $ = " Q W E R T Y " 

20 LOCATE 1,10:PAPER 1:PEN 2: 

1TOP,@X$ 

30 LOCATE 1,11:PAPER 2:PEN 3: 

1BOT,@X$ 

Any character from 32 to 126 can be printed 

using this util ity and it can be used in any 

mode. T h e only restriction is that the string to 

be printed must not exceed the screen width 

e.g. 80 characters in M o d e 2, 40 in M o d e 1 

and 20 in M o d e 0. 

T o enter the program s imply type in listing 

I and run it. T h e data in l ine 250 is poked into 

memory first. Th i s is not in fact part o f the 

finished program but is a small machine code 

routine that transfers a copy o f the original 

character set to a different part o f memory 

thus saving you having to type in an extra 760 

bits o f data. Once this is completed the data 

conta in ing the new character sets — one for 

the tops and one for the bottoms — and the 

machine code that supplies the two new com-

mands is poked into memory. I f all is well the 

new commands are logged on and a message is 

printed using the new facility. 

T o save the resulting code use 

SAVE "D/H BIN",B.38200,2371 

T o reload it either type as a direct command 

or as the first l ine o f your own program 

S Y M B O L AFTER 0 : M E M O R Y 

&9537:LOAD"l":CALL &9E20 -«....„. .........»•«-• 
20 "BASIC LOADER FOR DOUBLE HE IGMT -
38 — BY U.K.MOSTOWYJ" 
4B MAY 1983" 
50 ' " * * • * • » * • • * * • • • • • • * • * • • • * * • • • • • " 
6a SYMBOL AFTER 0: MEMORY «,9537 
70 RESTORE 258 
80 MODE 1•PRI NT"PLEASE WAIT'"* 
98 FOR A-t.7330 TO &733B 
100 READ XftPOKE A,VAL <"I."*X*> 
110 NEXT 
128 CALL V7530 
138 CH-0 
140 FOR A«*r9830 TO (.9E7A 
150 READ X* : POKE A , VAC I "l."*XS > 
160 CH-CH*VAL<"fc"*X») 
170 NEXT 
190 IF CH<>96418 THEN CLSiPRINT"ERROR 
IN DATA"iEND 
190 CALL &9E28 
200 CLS 
210 A»»"Routinp now i n mvanry and 1ogq 
•ft on. " 
228 :TOP,8A« 
238 !80T,8A« 
240 END 
258 DATA 21,08,AS,1t ,38,95,81,F8,82,ED 

, BO,C9 
260 DATA 00,00 ,00 ,00 .00 ,00 ,00 ,00 ,00 ,00 
, 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , I B , 0 0 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 
278 DATA 00 , 00 , 00 , 0 0 , 36 , 36 , 7F , 7F , 3 6 , 36 
, 0 0 . 0 0 , 8 a , 0 8 , 7 E , 7 E , 4 8 , 7 E , 0 0 , 0 0 , 0 0 , 7 1 
280 DATA 5 3 , 7 6 , 0 C , 1 B , 0 0 , 0 0 , 3 8 , 7 C . 6 C . 6 C 
, 3 8 , 3 8 , I B , 1 8 , 1 8 , 1 8 , 3 0 , 6 0 , 0 0 , 0 0 , 0 0 , 0 0 
2 9 8 DATA 0C,I 8 , 3 8 , 3 0 , 6 0 , 6 0 , 0 0 , 0 0 , 3 8 , 1 8 
,0C,0C,06,06,00,00,00,00,66,24,18,7E 
100 DATA 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 1 8 , 1 8 , 7 E , 8 0 , 8 0 
, 0 0 , 0 0 , 00 , 00 , 00 , 00 , 00 , 00 , 00 , 00 , 00 , 00 
310 DATA 0 0 , 7 E , 8 8 , 8 0 , 8 8 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
,08,00,00,01,03,86 .eC,18 ,00,3D ,7E,66 
320 DATA 6 6 , 6 6 , 6 E . 6 E , 0 0 , 1 8 , 3 8 , 7 8 , 1 8 , 1 8 

,18,1B,00 ,3C,7E ,66,66,06,06 ,OC ,00 ,3C 

330 DATA 7E,66,66,06,06,1C,00,8C,1C,1C 

, 3 C , 3 C , 6 C , 6 C . 8 B , 7 E , 7 £ , 6 0 . 6 0 , 6 0 , 7 C , 7 E 

3 4 8 D A T A 0 0 , 3 C , 7 E , 6 6 , 6 0 , 6 0 . 7 C , 7 E . 0 0 , 7 E 
, 7E , 06 , 06 , 86 , 0C , 18 , 00 , 3C , 7E , 66 , 66 , 66 
3 5 8 D A T A 7 E , 3 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 
, 0 0 , 00 , 00 , 00 , 00 , 18 , 1B , 18 , 00 , 00 , 00 , 00 
3 6 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 8 C , 1 8 
, 3 0 , 6 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 E , 7 E , 0 0 , 0 0 , 0 0 
3 7 0 D A T A 0 0 , 0 0 , 3 8 , I B , 0 C , 0 6 , 0 0 , 3 C . 7 E , 6 6 
, 6 6 , 6 6 , 8 C , I 8 , E E , E E , 3 c , 7 E , 4 2 , 5 E , S E , S E 
3 8 0 D A T A 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 0 0 V 7 C 
. 7 E , 6 6 , 6 6 , 6 6 , 7 £ . 7 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 0 
3 9 0 D A T A 6 0 , 6 8 , 0 0 , 7 8 , 7 C , 6 E , 6 6 , 6 6 , 6 6 , 6 6 
, 0 0 , 7E , 7E , 60 , 60 , 60 , 6 8 . 7C , 00 , 7E , 7E , 60 
4 0 0 D A T A 6 0 , 6 8 , 6 0 , 7 C , 0 0 , 3 C , 7 E , 6 6 , 6 6 , 6 0 
, 6 8 , 6 8 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 0 0 , 3 C 
4 1 0 D A T A ? C , 1 8 , I B , 1 8 , 1 8 , I B , 0 0 , 0 6 , 8 6 . 0 6 
, 0 6 , 8 6 , 0 6 , 8 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 C , 7 8 , 7 8 
4 2 0 D A T A 0 0 , 6 0 , 6 0 , 6 0 , 6 0 , 6 8 , 6 0 , 6 0 , 0 0 , 6 6 
, F F , D B , D B , D B , D B , D B , O 0 , 3 C , 7 E , 6 6 . 6 6 , 6 6 
4 3 8 D A T A 6 6 , 6 6 , 0 8 , 3 C , 7 E , 6 6 . 6 6 , 6 6 , 6 6 , 6 6 
, 8 8 , 7 C , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 3 C , 7 E , 6 6 
4 4 0 D A T A 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 7 C , 7 E , 6 6 , 6 6 , 6 6 
, 6 6 , 6 6 , 8 8 , 3 C , 7 E , 6 6 , 6 6 , 6 0 , 7 C , 3 E , O O T 7 E 
4 5 8 D A T A 7 E , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 0 0 , 6 6 , 6 6 , 6 6 
, 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 
4 6 0 D A T A 0 F L , D B , D B , D B , D B , D B , D B , D B , 0 0 , 6 6 
, 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 3 C , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 
4 7 0 D A T A 7 E , 3C , 0 0 , 7 E , 7 E , 0 6 , 0 6 , 0 C , O C , I 8 
, 0 0 . 3 C , 3 C , 3 8 , 3 8 , 3 8 , 3 8 , 3 8 , 0 0 , 0 0 , 0 0 , 8 8 
4 8 0 D A T A C B , 6 0 , 3 8 , 1 8 , 0 8 , 3 C , 3 C . OC , O C , OC 
, O C . 0 C , 0 0 , 1 8 , 3 C , 7 E , 5 A , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 
4 9 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 0 , 3 0 , 1 8 
, O C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 8 
5 0 0 D A T A 0 0 , 0 0 , 0 0 , E 0 , E 0 , 6 0 , 6 E , 7 C , 0 0 , 0 0 

, 0 0 . 0 0 , 0 « , 0 0 , 0 0 , s c . o e . e o , 0 0 , i c . e c . e c 
5 1 0 D A T A 0 C , 7 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 3 C 
, 0 0 , 0 0 , 0 0 , I C , 3 6 , 3 6 , 3 0 , 3 0 , 0 0 , 0 0 , 0 0 , 0 0 
3 2 0 D A T A 8 0 , 0 0 , 0 0 , 3 E , 0 0 , 0 0 , 0 0 , E 0 , 6 0 , 6 0 
, 6 0 , 6 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 0 0 , 3 8 , 0 0 , 0 0 
5 3 0 D A T A 0 0 , 0 0 , 0 0 , 0 6 , 0 0 , O E , 0 0 , 0 0 , 0 0 , E O 
, 6 0 , 6 0 , 6 0 , 6 6 , 0 0 , 0 0 , 0 0 , 3 8 , 1 8 , 1 8 , 1 8 , 1 8 
5 4 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 6 C , 0 0 , 0 0 
, 0 0 , 00 , 00 , 00 , 00 ,DC , 00 , 00 , 00 , 00 , 00 , 00 
5 5 0 D A T A 0 0 . 3 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , D C 

, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 6 , 0 0 , 0 0 , 0 0 , 0 0 
5 6 0 D A T A 0 0 , 0 0 , 0 0 , 6 C , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
, 0 0 , 3 C , B O , 0 0 , 8 0 , 3 0 , 3 0 , 3 0 . 7 C . 3 0 , 0 0 , 0 0 
5 7 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 6 6 , 0 0 , 0 0 , 0 0 , 0 0 
,00,00,00,66,00,00,00,00,00,00,00,C6 
5 8 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , C 6 , 0 0 . O 0 
, 0 0 , e e , e e , e e , e e , 6 6 , e e . o 0 , 0 e , 0 0 , 0 e , e e 
5 9 0 D A T A 0 0 . 7 E , 0 0 . B E . B E , 1 8 , 1 8 , I B , 1 8 , 7 8 
, 0 0 , I B , 1 8 , 1 8 , 1 8 , I B , 1 8 , 1 8 , 0 0 , 7 0 , 7 8 , 1 8 
6 0 8 D A T A I B , 1 8 . 1 8 . B E , 0 0 . 7 6 . 7 6 , D 8 . D 8 , 0 0 
, 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 . 0 0 , 8 0 , 0 0 , 0 0 . 1 8 , I B 
6 1 0 D A T A 1 8 , I B , 0 0 , 1 8 , 1 8 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
, 0 0 , 0 8 , 0 0 , 0 0 , 3 6 , 3 6 , 7 F . 7 F , 3 6 , 3 6 , 0 0 . 0 0 
6 2 0 D A T A 7 E , O A , 7 E , 7 E , 0 8 , 0 8 , 0 0 , 0 0 . 3 0 , 6 E 
,CA ,8E , 00 ,00 ,00 ,00 ,7B ,FF ,CC,CC,FF ,7B 
6 3 0 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 8 , 0 0 , 0 0 , 0 0 
, 6 0 , 6 0 , 3 0 , 3 0 , 1 8 , OC . 8 6 , 0 0 , 0 6 , 0 6 , OC , OC 
6 4 0 D A T A 1 8 , 3 0 , 6 0 , 0 0 , 1 8 . 2 4 , 6 6 , 0 0 , 0 0 , 0 0 
, 0 0 . 0 0 , 7 E , 1 8 , 1 8 , 1 8 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
6 3 0 D A T A 1 8 . 1 8 , 1 8 , 1 8 , 3 0 , 6 0 , 7 E , 0 0 , 0 0 , 0 0 
, 8 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , I B , 1 8 , 1 8 , 1 8 , 0 0 . 0 0 
6 6 0 D A T A 3 0 . 6 8 , C O , 8 0 , 0 0 , 0 0 , 0 0 , 0 0 , 7 6 , 7 6 
, 6 6 , 6 6 , 6 6 . 7 E , B C . O O . 1 8 , 1 8 , 1 8 , I 8 , 1 8 , 3 C 
6 7 0 D A T A 3 C . 0 0 , 1 8 , 3 0 , 6 0 , 6 0 , 6 0 , 7 E . 7 E , 0 0 
, 1 C , 0 6 , 0 6 , 6 6 , 6 6 , 7 E , 3 C , 0 0 , 6 C , 6 C , 7 E , 7 E 
6 8 0 D A T A B C , 0 C , 0 C , 0 0 , 0 6 , 0 6 , 8 6 , 6 6 , 6 6 , 7 E 
, 3 C , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 7 E , 3 C , 0 0 , 1 8 , 1 B 
6 9 0 D A T A 1 8 , 1 8 . 1 8 , 1 8 , 1 8 , 0 0 , 7 E . 6 6 , 6 6 , 6 6 
, 6 6 , 7 E , 3 C . 0 0 , 7 E , 3 E , 0 6 , 0 6 , 6 6 , 7 E , 3 C , 0 0 
' 0 0 D A T A 0 0 , 0 0 , 0 0 , I B , 1 8 , I B , 1 8 , 0 0 , 1 8 , 0 0 
, 1 8 , 1 8 , 1 8 , 1 8 , 3 0 , 6 0 , 6 0 , 3 0 . 1 8 , 0 C , O 0 , 0 0 
7 1 0 D A T A 0 0 , 0 0 , 0 0 , 7 E . 7 E , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 
, 0 6 , O C , 1 8 , 3 0 , 0 0 , 0 0 , 0 0 , 0 0 , 1 8 , 1 8 , 1 8 , I B 
7 2 0 D A T A 0 0 , 1 8 , 1 8 . 0 0 , 4 E . 4 0 , 4 0 , 4 0 , 4 0 , 7 E 
, 3 C , 0 0 , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 , 6 6 , 6 6 
7 3 0 D A T A 6 6 , 6 6 . 6 6 , 7 E . 7 C , 0 0 , 6 0 , 6 0 , 6 0 . 6 6 
, 6 6 , 7 T , 3 C , 0 0 , 6 6 , 6 6 , 6 6 , 6 6 , 6 E , 7 C , 7 8 , 0 0 
7 4 0 D A T A 7 C , 6 0 . 6 0 , 6 0 , 6 0 , 7 E , 7 E , 0 0 , 7 C . 6 0 
, 6 B , 6 0 , 6 0 , 6 8 , 6 0 , 0 0 , 6 E , 6 E , 6 6 , 6 6 , 6 6 , 7 E 
7 5 0 D A T A 3 C , 0 0 , 7 E , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 6 6 , 0 0 
, 1 8 , 1 8 , 1 8 , ! 8 , 1 8 , 3 C , 3 C , E E , 0 6 , 0 6 , 0 6 , 6 6 
7 6 0 D A T A 6 6 , 7 E , 3 C , 0 0 , 7 C , 6 E , 6 6 , 6 6 , 6 6 , 6 6 

(continued on next page) 
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(continued from previous page) 

-SOFTWARE 
,66, 
7 7 0 
,66, 
7B0 
.66, 
7 9 0 
, 1 8 , 
s e e 
,18, 
a t e 
, 18 , 
8 2 0 
, 0 3 , 
B I B 

00,68 
DATA 
66,66 
DATA 
6 E . 6 E 
DATA 
18, 18 
DATA 
0 0 , DB 
DATA 
1 8 , 1 8 
DATA 
01 ,00 
DATA 

60 , 60, 60 
\c, n o n n i D B , D P , D P , 
,00 ,66 ,6 i 
7 E , 7 C , 6 0 'E , 7C , 6 0 , 
, 7 E , 3 F , 0 3 
66,00,06,1 
I, 18, 18, 18 
6 6 , 7 E , 3 C , 

r , D B , D B , D B 
66f 66166| 
1 , 0 0 , 1 8 , 3 0 
3 0 , 3 0 , 3 0 , 
>,00,00,00 

r f~ nuji , 

1 , 6 0 , 7E , 7E , 0 0 
i DB , DB , 0 0 , 6 6 ,, 
> , 6 6 , 6 6 , 6 6 , 7 E 
, 60 , 60 , 60 , 60 ,1 
( , 7C • 7E , 6 6 , 6 6 
, 0 6 , 06 , 66 , 66 , 
* , 7E- , /FC , 6 6 , 6 6 
06,06,66,66, 
1, 18 , 00, 66, 66 
00 ,66 ,66 ,66 ,< 
I EE EE J.J. ad 
00,66 ,66 ,66 ,1 
i , F F , F F , 6 6 , 0 0 
66,66,00,18, 

1, 30 , 6 0 , 6 0 , 7E 
, 3 0 , 3 0 , 3 C , 3 C , 

i , e« ) ,H0 , (M,0c ,ec ,0c ,ec 
3 C . 0 0 , 1 8 , 1 8 , 1 8 , 1 8 , 1 8 , 

, , D B , D B 
66 f66 f66 

: , 3 C , 0 0 
00 , 66 , 66 
>,66,66 
7 E , 3 C , 0 0 
i , 66 ,66 
6 6 , 7 E , 3 C 
, 3 C , 7 E 
18.18 ,18 
, 7E , 0 0 
00 , ec , 06 
, 0 C , 3 C 
18,18 ,00 

166166 9 66 
9 2 0 DATA 
16C 100 . 6C 
9 3 0 DATA 
, 3 0 , 3 2 , 7 E 
9 4 0 DATA 
, 1 8 , 18 , 18 
9 5 0 DATA 
, B C , C 9 , 0 0 
9 6 0 DATA 
, 3 0 , 98 , 16 
9 7 0 DATA 
, F 5 , 0 0 , 2 8 
9 9 0 DATA 
, 3 E , 0 A , C D 
9 9 0 DATA 

, 6 6 , 6 6 , 6 6 , 3 E 
6 6 , 3C, 1 8 , 0 0 
, 6C , 3 8 , 3 8 , 6C 
6 6 , 6 6 , 6 6 , 3 E , 
, 0 0 , 78 , 18 , 18 
18 ,18 ,18 ,18 , 
, 7 0 , 7 0 , 0 0 , 0 0 
00 , 00 , 01 , 2E , 
, 0 0 , 2 E , 9 £ , 3 6 
4 2 , 9 E , 5 4 , 4 F , 
, 0 3 , 2 1 , 2 8 , 9 8 
0 2 , E D , P 0 , D D , 
, 1 7 , 4 7 . 2 3 . S E 
S A . B B . 2 3 , 1 0 , 
, 9 A . M . 2 1 , 3 8 
F 8 , 0 2 . E D , B 8 , 

00,66,66,66,66 
, D 6 , 0 6 , D 6 , D 6 , D 6 , F E 
« « 6C t C6« 00 i 6 6 « 6 6 
, 0 6 . 7 C , 0 C , 0 C , 1 9 . 1 8 
», I B , 1B .0F ,0 ( . 0 0 
, 18 ,18 ,18 ,00 ,0E ,18 
1 ,00 ,00 ,00 ,00 ,00 
, 9 E , 2 1 , 2 A , 9 E , C D , D 1 
! > t 9 E , C 3 , 3 D l ' W : , C 3 
, D 0 , 4 2 , 4 F , D 4 , 0 0 , 2 1 

1 1 , 0 0 , A 5 . 0 1 , F 8 
, 6E , 0 0 , OD , 6 6 . 0 1 , 7E 
i , 2 3 , 3 6 . E B , 7 E , C D 
, F 9 , 3 E , 0 D , C D , S A , 6 B 
3 , 9 5 , I 1 , 0 0 , A S , 0 1 
C9 

Securdrive 
Ansgar Zerpass, 
Lehrberg, 
West Germany. 

THE SPECTRUM Microdrive manual tells you 

how to save a program or a code or data file in 

a way that the usual Cat command cannot 

register it: Save the program or file with a file 

name starting with CHRS 0. 

This method will protect your programs on 

Microdrive cartridge from unauthorised access. 

On the other hand, you will have to learn the 

protected program names by heart — which will 

prove to be impossible — or you will have to keep 

a written list of the names along with your cart-

ridges — which will make the whole protection 

senseless. 

Securdrive is a utility which will store the file 

names of your protected programs and which 

allows you to get rid of a written list. Securdrive 

will be saved on Microdrive cartridge with the 

autorun facility (. . . Line 1) which makes it 

unable to break into Securdrive during the load-

ing process or to merge it in order to get hold 

of the stored program names. 

The first operation of Securdrive after loading 

is the input of a password. A wrong password 

will cause the system to crash. The right pass-

word will cause a list of all protected programs 

to be shown and will give you the opportunity 

to load any of these programs by pressing just 

one key. 

Spectrum users should be able to alter Secur-

drive to handle more than 10 protected file names 

or to handle protected data files from a commer-

cial file program etc. without much difficulties. 

You may use Securdirve with your existing 

cartridges by saving all existing files and pro-

grams with a new, protected name (starting with 

CHRS 0) and saving Securdrive on the same cart-

ridge. You will have to initialise Sccurdrive by 

entering the protected file names and a password 

of your choice every time a new protected pro-

gram has been saved on the cartridge. 

Type in listing 1 and save it on any cartridge 

with 
G O T O 9 9 9 9 

and 
E N T E R 

Type in listing 2, the demo program, and enter 

GO TO 100 

to save this program on the same cartridge with 

three different names. Then new your computer 

and load Secutdrive. Initialise the program by 

entering Init as password and entering the three 

protected demo program file names — DEMO 

ONE, DEMO TWO, DEMO XXX. Enter any 

new password and save Securdrive on the cart-

ridge using option two. 

Listing 1. 

9 0 0 0 REM 
{ SECURDRIVE > 

ENGLISH VERSION 
ZX SPECTRUM & M-DRIVE 

© 04.05.1935 by 
finsgar Zer fass, 
Schiehenweg 10, 
SS02 Leh r be rg, 
uest Germany. 

9 1 4 0 I F I < 1 THEN GO TO 9 1 0 0 
9 1 5 0 p r i n t 8 0 ; P T 1 , 6 ; " L o a d i n g 
; N $ ( I ) ; 

9150 LORD * " M " ;1jCHR$ 0+N$(I) R 

FOP 

9 0 1 0 CLEAR tt: BORDER 1 : PPIPER 1 : 
INK 7 : CLS 

9 0 2 0 PP INT PAPER 5 ; INK 0 ; " { SEC 
URDRIVE 7 © fl.Ztf fass 1935'1 
9 0 3 0 INPUT PAPER S; INK 0 ;"Enter 
the password to access theprote 

cted programs or enter i n i t t o en 
ter a new List of protectedproqr 
ams and a new password : " ; L I 
NE 1$ 
9 0 4 0 IF I $ = " I N I T " THEN GO TO 9 5 0 
0 
9 0 5 0 I F I $ : > C $ THEN PRINT USR 0 
9 0 5 0 PRINT AT 4 , 6 ; " C h o i c e of pro 
grams 
9070 FOR F = 1 TO 10: I F N $ (F ) s " 

" THEN GO TO 9 0 9 0 
9 0 3 0 PRINT TAB 9 ; " ( " ; F - C 1 0 AND F 
= 10) ; " :< " ; N$ (F) : NEXT F 
909© p r i n t AT 1 8 . 0 ; " P r e s s the co 
rresponding Key toioad a p r o g r 
am or press < C) tocopy the scr 
een to your printer!": BEEP . 1 , 1 
9 1 0 0 LET I = - 1 : ,_ET I $ = I N K E Y $ : I F 

1 $ = " " THEN GO TO 9 1 0 0 
9 1 1 0 I F 1$ ' " 9 " AND I $ > = " 0 " THEN 
LET I = U A L I $ + ( 1 0 AND I $ = " 0 " ) 
9 1 2 0 I F I > 0 THEN I F N $ ( I ) = " 

" THEN LET I S = " " : GO TO 910O 
9 1 3 0 I F I $ = " C " OR I $ = " C " THEN CO 
PY : LPRINT : L P P I N T : L P P I N T : 
LET I $ - " " : GO TO 9 1 0 0 

UN 
9200 STOP 
9500 CLEAR "fi DIM Ni 110,9) 
F = 1 TO 10 
9510 INPUT '"ENTER THE PROGRAM NA 
ME (Max. 9letters, enter END i 
f you haveentered all programs 
) : "; LINE M$: IF MS*"" 
OR LEN M$>9 THEN GO TO 9510 

9520 FOR G = 1 TO F: IF N$(F, TO L 
EN M$)=M$ THEN GO TO 9510 
9530 NEXT G 
9540 IF M$="ENC" THEN GO TO 9560 
9550 LET N$(F)rM$: NEXT F 
9560 INPUT "PASSWORD : LINE 
C$: IF LEN C$ >20 THEN GO TO 9560 
9 5 9 © p r i n t a t 3 , 0 ; " P r e s s (1) 
to save SECURDRIVE on a 
cartridge for the first time"' 

"(2) to save SECURDRIUE on a 
cartridge after a"'" mod 

i fication" 
9600 IF INKEY$ ="1" THEN GO TO 96 
3 0 

9610 IF INKE Y $ = ' 2 " THEN ERASE "M 
"; 1; "-SECURDRIVE " : GO TO 9630 
9620 GO TO 9600 
9630 SAVE *"M";1;"SECURDRIVE" Li 
NE 1. VERIFY *"M";1;"SECURDRIVE" 
: CLS n PRINT "SECURDRIVE saved 
and verified."'''"Password : 

C$: PAUSE O: PRINT USR 0 
9999 CLEAR U • , LET C$ = "INIT": 3A1,' 
E *"M";1;"SECURPRIVE" LINE 1 
Listing 2. The demo program. 

1 REM attCSSttttCJJCUCSOBtJJitJSSSSC 
DEMO PROGRAM FOR SECUR-
DRIVE / PRINTS CHAR-SET 
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SOFTWARE 
1 0 BORDER 0 : PAPER 0 : I N K 6 : 0 1 1 0 SRUE # " M " ; 1J CMP S 0 + N $ L I N E 

LS P R I N T N $ ' ' ' 1 JL 

£ 0 FOP f = 3 2 TO 2 5 5 : P R I N T OHR $ 1 2 0 NEXT F 
f : : NEXT f 1 3 0 DPTH " D E H 0 O N E " , "DEMO T iJ 0 " , 

3 0 0 0 TO 9 9 9 9 "DENO X X X " 
1 0 0 FOP F = 1 TO 3 : REPD N$ • 

Fernando 
David Cawthray, Gt&f 
Leeds. t P C ^ 

You arc Fernando the Flea hopping around a 

dog when suddenly you leap into a human's hair 

by mistake. The hair is all tangled and you have 

to leap from strand to strand searching for some 

precious objects. There are four levels and it is 

loosely based around a platform game. 

Type in program 1, Run it and correct any 

mistakes. Save it then press Break, and enter 

program 2, Run it and correct any mistakes. Save 

it under "flea" then the two programs are ready. 

Rewind the cassette and chain program. 

Program 1. 
UBONERROR CLS tGo ro i s a 
I20REHTITLEPAGE 
I30PKOCINIT 
Manor* I :VDU?3i8202;0 i B i 0 : 19, 0 . 4 : 0 : 
I30COLOUR1 
I6BPROCCENTER<"D.C.SOFT P r e s e n t * " . 2 ) 
I70COLOUR2 
1B0TROCCENTER< "FFRNANDO THE". 31 
I90PROCCENTER < -FLEA" .7 ) 
2«0P«INTTAB( 17 .9 ) *Bv D. J . C a w t h r a v " 
2!0nr<tNT TAB f t , 13) " G r a p h i c s " 
220PRINTTAB(7.14)"By" 
230PRINTTAB <3, I S ) " P . C a w t h r a y -
240PRINTTAB(27 . I3 ) "Mus ic " 
250PR INr rAB(29 ,14 ) "8v " 
260PR1NTTAB<26.13)"S.Addv" 
270PROCKEY 
2B0PROCCENTER< "FERNANDO THE FLEA".2> 
290PRINTTAB(2.3>"You p l a y t h e p a r t of 

f a rnando f l e a " 
•00PfttNT" Who i s t r a p p e d i n soawbody ' 

» h a i r . ' 

31BPRINT-" Dffing a ( l i a you can f a l l 
anv d l l t a n c l . But d o n ' t be t o o l o ng on « 
ach U v t l or your BOUNDS HI I ] r e a ch i t r 
o and you H i l l l o » a l i l t , ' 

J S a f K I N f T o qpt t h e qmpt, you n u i t g 
f t pas t t h e a o n M t r i . * 

S'BPRINT-- I h u r o a r e f ou r I v v v l i » c h 
has a d i f f e r e n t m n t f r . V n i a u « t 
c o a o l a t f a l l t h e l e v e l s t o ge t n u t 

of t h e h a i r . * 
T40FOPI- 1 TOI 8KW: NEXT 
330PROCKEY 
••hBON ERROR CLSi GOT0370 
370PROCCENTERI "FERNANDO THE FLEA" ,2 ) 
T80PRINTTAB<2,3)"Use t h e f o l l o M i n g key 

si 
390PROC CENTER < " I Lef t " , 7) 
40BPROCCENTER<-X R i g h t " , 9 ) 
410PROCCENTER ( " S h I f t Jump" . 11) 
420V DU20 . 10 , 22 , 30 . 20 
4 30Ot«RRORGO T04 40 
440CHOIN"FLEA" 
4S0END 
460OEFPROCCENTER(A*,Y) 
470*»70-(LENIA* I /2 ) 
480PRINTTAB(X,Y>A« 
490PR1NT TAB I X . Y+l I 1 STRING* (LEN I A*) -

30OENDPROC 
3I0DEFPROCIN1T 
52BVDU23,255 , 2 3 3 . 2 3 5 . 2 3 5 . 126 . 1 2 6 , 4 2 . 2 0 

.8 
5 J O V D U 2 3 . 2 2 4 . 2 8 . 6 0 . 1 2 4 , 2 4 8 , 1 1 2 , 9 6 , 1 9 2 , 

224 
5 4 0 V D O 2 3 . 2 2 5 . 3 6 . 6 0 . 6 2 . 3 l . 1 4 . 6 , 3 . 7 
5 S 0 V D U 2 3 , 2 2 6 , 4 2 . 0 3 , 1 6 . 1 6 , 2 8 . 1 6 , 2 4 . 6 0 
5 6 0 V D U 2 ? , 2 2 7 . 4 2 « 6 5 . B . B , 3 6 . B . 2 4 . 6 0 
3 7 0 V D U 2 3 . 7 7 8 . 7 4 . 6 0 , 1 7 6 . 7 5 3 , 2 3 3 . 1 7 6 . 6 0 . 

24 
3 8 0 V D U 2 3 . 2 2 9 . 0 , 2 9 , 1 7 . 2 9 . 5 , 2 9 . 0 , 0 
390VDU23. 2 3 0 , 0 , 2 0 9 , 1 I . 2 0 9 , 1 7 . 2 9 , 0 . 0 
fa00VDU23.231.0.220.72,200,72,72.0.0 
6 1 0 V D O 2 3 . 2 3 2 . 0 . 0 , 0 . 2 4 , 2 4 , 0 , 0 , 0 
6 2 0 V D U 2 3 , 2 3 3 . 0 , 0 , 3 6 . 0 , 0 . 3 6 , 0 , 0 
6 S 0 V D U 2 3 , 2 3 4 , 0 , 6 6 , 0 , 0 , 0 , 0 , 6 6 , 0 
6 4 0 V D U 2 3 . 2 3 3 . 1 2 9 , 0 , 0 . 0 . 0 , 0 . 0 , 1 2 9 
650VDU2 3 , 2 3 6 , 6 6 . 1 2 6 . 6 0 , 2 4 , 2 4 , 2 4 , 1 2 6 . 2 1 

9 
6 6 0 V O U 2 3 , 2 3 7 . 6 2 . 1 2 6 . 2 3 4 . 6 2 . 6 2 . 6 2 . 1 2 . 2 0 
6 7 0 V D U 2 3 . 2 3 8 , > 2 4 , 1 2 6 , 1 2 7 , 1 2 4 , 1 2 4 , 1 2 4 , 4 

8 , 3 6 
6 8 0 V D U 2 3 . 2 3 9 , 1 0 2 . 1 3 3 . 6 0 . 7 4 , 2 4 , 3 6 . 6 6 . 2 3 

1 
6 9 O V O U 2 3 . 2 4 0 . 6 0 . 1 0 2 . 1 9 3 , 1 9 5 . 2 3 1 . 2 3 1 . 2 3 

1 . 2 3 5 
7 0 0 V D U 2 3 . 2 4 1 . 2 4 . 2 4 , 2 4 . 1 2 6 , 1 2 6 . 1 0 2 , t 2 6 , 

126 
7 1 0 V M J 2 3 . 2 4 2 , 0 . 2 3 5 . 2 3 1 , 1 9 3 , 1 9 3 , 2 3 1 . 253 

,0 
7 2 0 V D U 2 3 , 2 4 3 , 2 3 3 , 6 6 , 2 S 3 . 2 3 3 . 1 2 6 . 6 0 , 2 4 , 

r 
7 3 0 E N V E L 0 P E I . 1 . 1 0 0 . 1 2 7 , 1 0 0 . 1 , 1 . 1 . 1 0 0 . -

3 . - 2 , - 1 . 1 0 0 . 0 
740ENVE 1.0PE4 , I . 0 . 0 , 0 , 200, 700 . 200 , 0 .-1 , 

0.-80.80,0 
730ENDPROC 
760OEFPAOCKEY 
770PWOCCENTER ("PRESS SPACE B A R - . 2 8 ) 
790REPEAT 

7 9 0 R E STORE HBO 
800FORI=BTO39 
B 1 0 R E A D N O X . D U X 
B20NOX-NOX-4B 
B30Dur.s>Dtn:*3 
B 4 0 I F NQ7.- 4B TtCN SOUND 1 , 0 . 0 , DUX I GOTO 

B80 
8 3 0 I F I W E Y ( - 9 9 1 THEN CLSiENDPROC 
B60SOUNDI . 4 , N O * . D U X 
870SOIINDI . 0 , 0 , 0 
8BONE XT 
890UNTILFALSE 
" 0 0 D A T A I 0 1 , 1 . 121 

1 7 , 1 . 0 . 1 
9 ] 0 D A T A 1 0 1 . I 

.2 
9 2 0 D A T A 1 0 I , I 

1 7 , 1 . 0 . 1 
93ODATA101. I 

.2 
9 4 0 D A T A 1 J 7 . 1 

17.1,117,1 
9 ^ 0 D A T A 1 5 7 , 1 

21.1.121.) 

117 

121 

1 I 7 

121 

I 17 

. 1 0 9 . 1 . 1 2 1 . 1 . 1 1 7 . 1 , 1 

, 1 0 9 . 1 . 1 1 7 . 1 . 1 2 1 , 1 . 0 

. 1 0 9 . | , 1 2 1 . 1 , 1 1 7 . 1 . 1 

. 1 0 9 . 1 . 1 1 7 . 1 , 1 2 1 . 1 , 0 

. 1 4 9 . 1 , 1 2 1 . 1 . 1 3 7 , 1 . 1 

. 1 4 9 . 1 . 1 ) 7 , 1 . 1 3 7 . 1 . 1 

Program 2. 
I 0 * F X 1 3 
20MODE1 
30PROCASS 
40PROCHALL 
S O L E V X - 1 i S C X - 0 J L I X - 3 
60PR0CINIT 
70VDU2318202 J 0 i 0 : 0 i 
BOONE RRORGO TO50 
9 0 V D U 1 9 , 1 , 2 ) 0 : 

100PROCHALL OFFANE 
1IOCLS 
120C0L0UR1 
130PROCINIT 
140PROCSCREEN(LEV* ) 
150PROCINI T 
160COLOUR2 
I 7 0 T I M E - 6 0 
l 0 0 T I X - 3 0 0 - I N T ( T I M E / 3 0 > 
1 9 0 I F T I X < 0 THEN P«OCCAUGMT 
200PROCMOVE : PROCMONt GOTO I B0 
218DEFFNCMAR (AX ,87.) 
220->lr71-AXt ^ . 7 2 - B X 
230CALLREC 
240CX--7V73 
230-CX 
260DEFPROCMOVE 
2 7 0 P R I N T T A B ( X X . Y X ) - -
200PROCKEYS 
2901FFNCHAft ( XX , YX) •* 1 30 OR FNCHAR(XX.YX 

1 *131 THEN PFtOCCAUGHT 
3B0PROCCHECK 
310IFFNCHAR(XX,YX»1 ) < > 1 3 9 TK IN Y7.-V7.* I 

1FALLX"1 IG0T0330 
320FALLX-0 
330PWINTTAB(XX.YX)CHf t* <FLEAX> 
340PR1JC SCORE 
330FORIX* !TO50 
360NEXTIX 
370ENOPROC 
380OEFPROCJUMP 
S90 IF I t» ;EV<-98> THENPROCLEFT I ENDPROC 
400 I F INKEY ( - 6 7 I tHENPROCR IGHTj ENDPROC 
41OS0UNDI . 1 , 2 1 0 . 1 
4 2 0 Y X - Y X - 2 I ENDPROC 
43BDEFPR0CLEFT 
440E7.-0 
450FLEAX-223 
460RESTORE390 
4 7 0 S n U N D I , 1 , 2 1 0 , 1 
480REPEAT 
490EX-EX+1 
m I F EX M0D2-B THEN PWOCMON 
310PRI NT T A B ( X X . Y X ) * " 
S20READA7., BX 
530IFFNCHAR(XX*AX.YXtBy . ) -139THCN UNTIL 

TRUE J ENDPROC 
5 4 0 [F XX*AX<BT»CNAX-0: UNTILTRUE: PROCCL 

sENDPROC 
330XX-XX+AX» YX-YX+BX 
360PRI NT T AB < XX , YX I CHR* ( FLEA7.) 
3 7 0 F 0 R I X - 1 T 0 3 0 i N E X T I X 
5BOUNT1LAX—I AND BX-11 PROCCLi ENDPROC 
3 9 0 D A T A - 1 , - 1 . - 1 , - 1 , - 1 . 0 , - 1 . 0 , - 1 , 1 , - 1 , 1 
6 0 0 D E F P R O C R I G H T 
6 1 0 E X - 0 
IS20FLEAX-224 

630RESTORE76O 
6 4 0 S O U N D 1 , 1 , 2 1 0 . I 
6SOREPEAT 
660EX-EX*1 
6 7 0 I F EX MOD2-0 THEN PROCHON 
6 8 0 P R I N T T A B ( X X , Y X ) " " 
690READAX,BX>IFAX-999 OR BX-999THEN730 
7 0 0 I F F ' C M A R ( X X + A X , Y X * B X ) - I 3 9 T M E N UNTIL 

TRUE i ENDPROC 
71OIFXX*AX>39THENKX-39iPf tOCCLJUNTILTRU 

E: ENDPROC 
770XX-XX*f»Xt YX-YX+BX 
730Pf»INTTAB<XX,YX)CHR* (FLEAX) 
740FORIX- ITO30s NEXT1X 
730UNTILAX-999 OR B X - 9 9 9 i PPOCCL i ENDPRO 

C 
7 6 0 D A T A 1 , - 1 , 1 , - 1 . 1 . 0 . 1 . 0 . 1 , 1 . 1 , 1 . 9 9 9 . 9 

9 9 
7 70DEFPROCSCREEN< LLEVX > 
780CLS 
790COLOUR1 
B001FLEVX*1 PRINT TAB 10 .30 )STRING* <40,C 

H R * 7 5 5 ) t E L S E P R 1 N T T A B ( 0 , 3 1 ) S T R I N G * ( 4 0 . C H 
R f 7 3 5 ) t 

810PROCOBJECT 
820COLOUR1 
B30ON LLEVX G O T O 8 4 0 , B 3 0 , 8 6 0 , 8 7 0 
8 4 0 R E S TORE 9 4 0 > G O T O G 8 0 
8S0RE S T ORE9501 GO T 0680 
860RES T ORE9601 GO T DGOO 
870RESTORE970 
88OF0RIX -1T02S 
09OREADXX.YX.LX 
90OPRINTTAB(XX,YX)ISTRING*<LX,CHR*233) 
910NEXTIX 
920COLOUR2 
930ENDPROC 
9 4 0 D A T A 3 1 . 3 . 7 . 3 7 , 5 * 1 . 3 , 7 . 2 1 , 2 9 . 7 , 4 . 3 7 , 

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

950DAT A 0 , 5 . 7 3 , 2 3 , 7 , 1 3 , 1 5 , 9 , 7 , 3 2 , 9 , 4 , 3 8 
. 1 t , 2 . 3 8 . 1 3 . 2 . 3 3 , 1 4 , 3 , 3 0 , 1 3 . 2 . 3 8 . 1 7 . 2 , 1 6 
. 1 9 , 3 , 2 0 , 1 9 , 3 , 3 8 . 1 9 , 2 , 1 2 . 2 1 , 4 , 3 6 . 2 0 , 1 , 2 4 
. 2 2 , 4 . 3 4 , 2 2 , 5 . 1 4 . 2 3 , 3 . 3 0 , 2 4 . 5 , 2 0 . 2 3 , 4 , 3 . 

2 7 . 3 . 1 2 , 2 7 , 1 2 , 0 . 2 8 , 3 , 6 , 1 3 , 3 . 3 . 2 3 , I , 3 3 . 2 6 
. I 

960DA T A 3 , 3 , 3 , 1 1 , 6 , 3 , 2 0 , 7 , 4 , 2 3 , 9 , 3 , 2 3 , I 
1 , 3 , 2 7 , 1 3 . 3 , 2 9 , 1 3 , 3 , 3 7 , 1 3 , 3 , 3 3 , 1 6 , 3 . 2 9 , 1 
8 , 4 , 2 8 , 2 0 . 4 . 2 1 , 2 2 , 7 , 1 6 . 2 4 , 2 , 1 9 , 2 4 . 2 . 2 B , 2 
4 , 9 , 2 2 , 2 3 , 5 , 1 , 2 6 , 3 , 1 1 , 2 6 , 6 , 9 , 2 8 . 2 , 1 3 , 2 8 , 
2 . 1 6 , 2 8 , 5 , 1 0 , 1 6 , 1 , 1 6 , 1 6 , 1 , 3 3 , 3 , 1 , 3 0 , 2 8 , 1 

9 7 0 D A T A 3 , 4 , 4 , 1 2 , 4 , 4 , 2 1 , 4 , 4 , 3 0 , 4 , 4 , 3 8 , 4 
, 2 . 3 3 , 6 , 2 , 1 7 . 8 , 1 , 3 5 , 8 , 2 , 3 3 , 1 0 . 2 , 1 4 , 1 1 , 1 , 
3 , 1 2 , 3 , 2 9 , 1 2 , 8 , 2 3 , 1 4 . 4 , 2 2 , 1 6 , 2 . 1 7 , 1 8 , 7 , 1 
4 . 1 9 , 2 . 8 , 2 0 , 3 . 3 1 , 2 0 . 3 . 1 3 , 2 2 . 6 , 1 7 , 2 4 , 2 , 1 7 
, 2 6 , 2 , 2 0 , 1 8 . 1 , 2 6 , 2 3 , 3 , 1 8 , 2 8 , 8 , 1 8 , 3 0 , 0 

980DEFPROCCI i P R I N T T A B ( X X , Y X ) " "lENDPRO 
C 

990DEFPROCNON 
I«00PRINTTAB<NONXX.MONYXI" -
I 0 lOPRINT TAB (HON2X7., NON2YXI " * 
I020MONXX-MONXX*D1RXX 
1050MON2XX-M0N2XX*01R2XX 
1040 IF NONXX>WIBX THEN D I R X X - - D I R X X I MON 

CX-HONCAX 
I O 5 0 I F M 0 N 2 X X > M 1 B 2 X THEN D I R 2 X X - D I R 2 X X 

inoNC2X»noM:AX 
1 0 6 0 I F N O N X X < M A Y . T H E N O I R X X — D I R X X : M O N 

CX-MONCBX 
1 0 7 0 I F M0N2XX<MMA2X THEN DIR2XX- -D IR2XX 

1 H0NC2X-M0NCBX 
1080 IFFNCHAR (MON XX, HONYX ) * 1 28 OR FNCHAR 

(MON X X . MON YX ) • 1 29 THENPROCCAUGHT 
1090 IFFNCHAR(M0N2XX.MON2YX)•128 OR FNCH 

AR<MON2XX,MON2YX)-129 ThCNPROC CAUGHT 
1 I 0OPR INTTAB (MONXX.MONYX) CHR* (MONCX) 
I 1 10PRINT T AB (MON2XX • MON2YX) CHR* (M0NC2X) 
1120EKOPROC 
1130DEFPR0CINIT 
1 I 4 0 I F L E ^ X " I THEN RESTORE 1190 
1 1 5 0 I l ' L E V X - 2 THEN RESTORE 1200 
1 1 6 0 I F L E V X - 3 THEN RESTORE 1210 
l ) 7 0 I F L E V X - 4 THEN RESTORE 1220 
11B0READXX,YX,MONXX.HONYX.MMAX.MMBX,MON 

2XX.M0N2YX,MMA2X,MMB2X,OIX,OIYX.OBX.MONC 
AX t NONC A 

1 1 9 0 D A T A 1 , 2 0 , 1 I , 1 3 . 1 1 , 2 6 , 3 1 . 2 , 3 2 . 3 6 , 3 1 . 
(continued on next page) 
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SOFTWARE fiti. 
(continued from previous page) 
1 . 220 , 227 , 226 

I 7 0 0 D A T A 1 , 2 9 , 3 0 , 2 3 , 3 1 , 3 3 , 1 6 , 1 8 , 1 7 , 2 1 . 1 . 
4 , 2 4 1 . 2 3 6 , 2 3 6 

1210DATA18 ,0 ,22 ,21 ,22 .26 ,1 I , 3 , 1 2 , I 4 , 2 , 2 
3 , 2 4 2 , 2 3 7 , 2 3 0 

I 7 2 0 O A T A 7 , 2 3 , 3 , 3 , 1 , 3 B , 2 9 , 1 1 , 3 0 , 3 5 , 0 , 7 , 2 
43,239,23*? 

I230DIRXX-1 i DIR2XX-I i JUMPX-0I QX-0j FALLX 
-0: FLEAX-224 : MONC2X-MONCBX: MONCX-MONCBX 

1240FALLX-0I FLEAX-224 
1250ENDPROC 
1 260DEFPROO3OT 

1270REPE AT i T IX- T IX-101 SCX-SCX «-10: SOUND I 
. 4 , TIX. 1 jPROCSCORE :UNTILT IX- -0 

1280 IF SCX ">SCMX ( 1 > THEN PROCENDGAME 
1 290T I 11PROCSCORE 
1300FORIX-1TO2300JNEXTIX 
1310PROCCAN CAN 
1320LEVX-LEVXMI IF LEVX-5 THEN PROCENDG 

AMf 
1330GOTO110 
1340ENDPROC 
t 330DEFPROCASS 
I 360D I MSP ACE 901 P7.-SPACE > OS-iFFEE 
1370FORIX-0TO2STEP2 
I380IOPTIX 
1390.REC 
!400LDAC31t JSR 0SiL0AS,71i JSR OSil.DAS.72i 

JSR OS 
I 4 101 DAf 1351 JSRS.FFF41 STXS.75: AND8.73I LDAS. 

73iSTAI ,73DIVM00 
1420LDAC31IJSR OSlLDAEPOSiJ5R OSiLDACVP 

OS) JSR OS 
1430RTSI]iNEXT 
I440ENDPROC 
1430DEFPROCCAN CAN 
1460RE5TORE16I0 
1470CL5 
14S0>FX1S 
1490>FX13 
1500PR I NTTAB (3.3> "WELL DONE" NOW ON TO 

THE NEXT LEVEL"J 
15I0COLOUR1 

I520PRINTTAB(0,201STRING*t40.CHR*233> 
1330COLOUR2 
I 540XX—l iYX-19 
1330PfilNTTAB(XX, YX) " " 
1560READ NOV. .DUX 
I370IFNOX-999 OR DUX-999 THEN ENDPROC 
13B0IFDUX-10 THEN DUX-0 
1390DUX-DUX-3 
1 600 X X-XX*I:PWINT T AB e XX.YX)CHR*1224)j S 

OOND1 . -10 . NOX . DUX I 50UND2. -10 , NOX, DUX! SOU 
ND3.-10,NOX, DUXi SOUND1.0 ,0 .0 : IF XX>40 TH 
EN ENDPROC ELSE GOTO1550 

1610DATAI0I , 10. 1 0 9 , 3 . 1 2 1 , 3 , 117 .3 . 109 . 5 . 
1 2 9 . 1 0 , 1 2 9 , 1 0 . 1 2 9 , 5 , 1 3 7 , 5 , 1 1 7 , 5 , 1 2 1 , 5 , 1 0 
•7, 10. 109. 1 0 . 1 0 9 , 3 , 121 , 3 . I 1 7 . 7 , 1BV.5,101 . 
5 , 1 4 9 . 5 , 1 4 5 , 5 , 1 3 7 , 3 , I 2 9 , 3 , 1 2 1 , 3 , 1 1 7 , 3 , 1 0 
9 , 3 , 1 0 1 , 1 0 , 1 0 9 , 5 , 1 2 1 , 3 , 1 1 7 , 3 , 1 0 9 , 3 , 1 2 9 , 1 
0 . 1 2 9 . 1 0 

I 6 2 0 D A T A 1 0 1 , 3 , 1 2 9 , 5 . 1 0 9 . 5 , 1 1 7 . 5 , 1 0 1 , 1 0 . 
999 ,999 

I 630DEFPROCSCORE 
1640PRINTTAB(0,0)"Score -1 SCX 
I630PRINTTAB<I I . 0 > " L i v t c " j L I X 
I660PRINTTAB<2I .0) "Leve l "SLEVX 
I670PRINTTAB<0.1>"Bonus " i T l X l " " 

I680ENDPROC 
1690DEFPROCC AUGHT 
1700-FXI3 
1710SOUND0.4. 100,30 
I720DX-0 
1730REPEAT 
1740D7.-DX*! 
17S0FORI7.-233 TO 232 STEP-1 
I 760PRI NT TAB (XX, YX1CHRK IX) 
1770FORZ*1TO100:NEXTZ-IX 
I780FORIX-232 TO 233 
1 790PR INTTAB ( XX. YX>CMR* UX> 
lS00rORZ-lTO100:NEXTZ.IX 
1810UNT1LDX-2 

!820PR1NTTAB<XX,YX)CHR*240 

18 30 COL OUR 3 
1840PRINTTAB I XX-1, YX-1) CHR4229, C)«e*230i 

CHR*231 
1B50FORIX-1TO5000:NEXT1X 
1860PRINTTAB<XX-1,¥X-1>" 
IB70PRINTTABIKX.YX)" " 
1880XX-II YX-26 
1B90TIME-60 
I900COLOUR2JLIX-LIX-11 IF LIX<1 THEN PRO 

CDEAD ELSE IF LEVX<>4 PROCSCREEN (LEVX) I E 
NDPROC 

1910TIME-60 
1920ENDPROC 
1930DEFPROCOBJECT 
1940COLOUR3 
1950PftINTTAB<OlX,OlYX)CHR*<OBX) 
1960COLOUR3 
1970ENDPROC 
1980 DEF PROCCHECK 
1990 IF XX-OIV. AND YX-OIYX THEN SCX-SCX + 

10i PROCSCORE i PROCGOT 
2000CNDPROC 
20 I 0D€FPftOCMALL 
2020RESTORE21 10 
2030DIMSCHX (10> ,SC* < 10) 
2040FORIX-ITOI0 
2050READ SCHX(IX) 
2060NEXTIX 

2070FORIX—I TO10 
/0R0RFAD SC*<IX> 
2090NEXTIX 
2I00ENDPROC 

2110DATA1020 ,1000 .900 .000 .700 .600 .500 ,4 
0 0 . 3 0 0 . 2 0 0 

2120DATA David, Ian ,P»Lil ,5tw on, A1 1 son . V 
i jav.Jason.Col ln,M«rqar»t .Ban tan 

21 30DEFPROCHALLOFFAME 
2140CLS 
21S0COLOUR2 
2160PRINTTAB<I3.3)"HALL OF FAME" 
21 70F»RINTTAB 413.61" " 
2180COLOUR1 
2190FORIX-1TO10 
2 2 0 0 C O C O U R 3 
2210PRINT T AB < 10. IX+9) i 17. 
2220COLOUR1 
2230PRINTTABI13. IX+9) iSC*<IX) 
??40PRINTTAB<23,IX+9>:SCHX<IX) 
2 2 5 0 N E X T 
2260PROC SPACE 
2270COLOUR3 
22B0ENDPROC 
2290DEFPROCDEAD 
2300RE5TORE2330:FOR1X»1T029t READCHX.ENX 

.PCX.DUX 

2310SOUNDCHX.ENX.PCX.DUX 
2320NE XT * FOR I"1Tn400®iNEXT 
2330 DATAJ.0201 , -10 . 81 . I 6 . &0202 . - 10 , 65 , 3 

3 . t>0203. - 1 0 . 3 3 . 3 3 , 1 , 0 . 0 , 1 , 1 . - 1 0 . 8 1 , 1 2 , 1 , 
0 ,0 , 1 , I , -10 .D I , 4 , I , 0 , 0 . I 

2340DATA1.0?0I . -10 , 81 , 16 , 8,0202 , 10,61 , 33 
, 1 . 0203 ,-10 , 43 , 33 , I , 0 , 0 . I , I , - 1 0 , 9 3 , 12, 1 ,0 
. 0 , 1 , 1 , - 1 0 , 8 9 , 4 , I , 0 , 0 , 1 
2350DATAI.020I . - 1 0 , 8 9 , 8 , ( .0202 ,-10 .B l , 3 6 . 

V 0 2 0 3 , - 1 0 , 6 3 , 3 6 , 1 , 0 , 0 , 1 , 1 , - 1 0 . 8 1 , 8 , 1 . 0 . 0 
, I , I . - 1 0 , 8 1 , 1 2 , I , 0 , 0 , I . 1 , - 1 0 , 7 7 . 4 , 1 , 0 , 0 , 1 
2360DATAI.0201 , 1 0 . 0 1 ,32.(<0202, - 10,61 , 32 

, 8,0203, -10 , 45 , 32 
2370CLS 
2780COLOUR3 
2390PT?INTTAB< 10 .2 ) "FERNANDO THE FLEA" 
2400PRINTTAB (5,5> "YOU ARE DEAD BUT YOU 

SCORED - t S C X l " . " 
24 10IFSCX>SCHX.< 10) TtCNPR INTTAB <1 ,7 ( "TH 

IS SCORE PUTS YOU IN THE HIGH SCORE 
TABLE."|iPROCENTER 

2 4 2 0 * F X I S 
2430PRINTTAB*14,23)"PRESS ANV KEY" 
2440AX-GET 
245BLIX-3iSCX-0ILEVX-1 
2460BOTO100 
2470ENDPROC 
2480DEFPROCENTER 
2490»FX15 
2300INI>UTTAB< I . 9 ) "ENTER YOUR NAME (MAX I 

MUM OF 10 CHARS) " i NAM* 
2310IF LEN(NAM«>>I0 THEN PRINTTAB<3.9>5 

PCI 100) :GOTO2300 
2520FORIX-ITO10 
2330IFSCX>SCHX<IX) ThCN PX- IX i IX-10 
2340NFXTIX 
2330FORRX-10 TO PX*1 STEP-I 
2560SCHX(RX> —SCHX(RX—1>:SC*<RX>-SC*CRX-

1) 
* 2S70NEXT 

2580SCHX <PX)-SCXiSC« <PX)"NAM* 
2S90NAM*-"" 
2600ENDPROC 
2610DEFPROCKEYS 
2620 IF INKEY <-98) AND JUMPX-0 AND FALLX 

-0 AND XV. <0 THEN XX-XX-1 lFLEAX-225 

2630 IF INKEY(-67) AND JUMFX-0 AND FALLX 
=0 AND XX<"39 THEN XX-XX+I! FLEAX-224 

2640 IF INfr EY(—I) AND JUMPX-0 AND FALLX-
0 THEN PROCJUMP 

26S0ENDF-ROC 
2660DEFPROC SPACE 

2670PRINTTAB t14 .25 ) "PRESS SPACE" 
2690IF IN»EY(-99) THEN ENDPROC 
2690GOT02680 
2700ENDPROC 
2710DEFPROCENDGAMF 
2720CLS 
2730VDU19.0 .4 :0 : 

, 2740PRINTTAB <2 .5 ) "Wei 1 done vou hav® co 
mp 1 eat ed a l l t h e l e v e l . . "< I IF 5CX.-SCHX 
(10) THEN PRINTi "Which M « n t vou a r e i n 
t h e t op t e n . "» iPROCENTER 

2750»FX15 

2760PRINTTAB(10,24)"PRESS SPACE" 
2770REPEAT 

27B0KEYX-GET 
2790UNTIL l-EYX-32 
2B005CX-0IVDUI9 ,0 .0 :01 
2B10OOTO30 

Gardener 
R Williams, 
Deganwy, 
Gwynedd. 

lA20 

IN GARDENER you arc the man at the bottom 

of the screen with a bucket on your head. To your 

left is a dripping tap and to your right a ladder 

which leads to four levels, each with a sunflower 

on it. 

Program 1. 
ffEHDV. 
l e P0 t 'E36879 ,2? PR1NTCHR*< 140 , CHR»C8J 
20 PRInrnwrot«»!iMI»fc?TINQ UP CMfiRS.-,-W»PND " , * m i » l E f l S E OfllT " 
30 F0RI«6913T07614 RERDJ P W E I , J f t X T L 0 R D " " . l ! 
40 D R T R 3 2 , 1 1 0 , 2 9 . 1 6 0 , 0 , 1 3 2 , 2 3 3 , 1 3 2 , 1 0 , 1 6 3 , 0 . 1 3 3 , 2 3 4 . 1 6 3 . t 1 3 3 . 2 3 3 . 1 6 3 . 1 9 7 . 2 0 1 , 1 2 
. 2 4 0 , 1 6 
30 DRTR201,36,240,32,201.20,240,100.201.21,208,3,76,176,27,96,32,3® 29,162 44 32 
.8,29 
60 D H T F L 1 6 9 , 2 2 , 2 0 9 , 2 3 4 , 2 4 0 . 3 . 7 6 . 2 3 3 , 2 7 , 1 4 3 . 0 , 1 6 9 , 3 , 1 4 3 , 2 , 1 6 9 . 1 8 . 1 4 3 , 2 3 4 1 6 2 . 6 . 3 2 , 
3 4 , 2 ? 
.'0 D R T B 1 6 2 , 2 2 - 3 2 , 2 3 , 2 9 , 7 6 . 9 8 . 2 9 , 3 2 . 3 0 . 2 9 , 1 6 2 , 2 2 , 3 2 , 2 3 , 2 9 
80 D R T R 1 3 8 , 2 0 9 , 2 5 4 , 2 4 0 . 3 , 7 6 , 2 3 3 - 2 7 . 1 6 2 4 4 , 3 2 , 8 , 2 9 , 1 6 9 , 2 2 , 1 4 3 . 2 5 4 . 1 6 2 . 3 . 3 2 - 3 4 , 2 9 , 
162.22 
90 D R T R 3 2 , 2 3 , 2 9 , 1 6 9 , 1 8 , 1 4 3 , 2 3 4 , 1 6 2 - 6 , 3 2 - 3 4 , 2 9 , 1 6 2 - 2 2 , 3 2 • 2 3 2 9 , 7 6 , 9 8 , 2 9 
ICO 0 R T H 3 2 . 6 6 . 2 9 , 1 6 2 . 2 1 , 3 2 , 2 3 , 2 9 , 1 6 9 , 3 2 , 2 0 9 . 2 3 4 , 2 4 0 , 1 0 7 , 1 4 3 . 0 , 1 6 2 , 4 3 
110 D R T R 3 2 . 8 . 2 9 , 1 6 9 , 3 2 , 1 4 3 , 2 3 4 , 1 9 8 , 2 3 4 , 1 6 9 , 1 8 , 1 4 3 - 2 3 4 , 1 6 2 . 6 , 3 2 , 3 4 , 2 9 , 1 6 2 - 2 2 , 3 2 2 
3 , 2 9 . 7 6 
120 P R T f i 9 8 . 2 9 , 3 2 , 8 2 , 2 9 . 1 6 2 . 2 3 , 3 2 , Z 3 . 2 9 . 1 7 7 . 2 3 4 , 2 0 1 . 3 2 , 2 4 0 . 6 3 
130 I W T H 2 0 2 . 3 2 , 8 , 2 9 - 1 7 7 . 2 3 4 . 2 0 1 , 2 4 , 2 0 8 - 4 , 2 3 0 , 1 0 . 1 6 4 9 , 1 6 9 3 2 , 1 4 3 0 , 2 3 2 , 3 2 - 8 , 2 ? . I 
6 9 . 3 2 
140 D H T f l l 4 T . , £ 3 4 , 2 3 0 , 2 3 4 , 1 6 9 - 1 8 . 1 4 3 - 2 3 4 , 1 6 2 , 6 , 3 2 , 3 4 , 2 9 , 1 6 2 - 2 2 32 2 3 - 2 9 - 7 6 98 29 
130 D H T H 1 6 9 - 3 , 1 4 3 , 2 , 1 6 3 - 2 3 4 . 1 3 3 , 0 1 3 3 , 2 , 1 6 3 . 2 3 3 , 1 3 3 . 1 , 7 3 1 3 6 , 1 3 3 3 1 6 3 , 0 1 3 3 , 2 3 4 
, 1 6 3 , I 
160 D R T f l 1 3 3 - 2 3 3 - 1 6 3 , 6 • 2 4 0 , 6 9 , 1 6 3 - 1 0 . 2 4 0 , 6 5 1 6 2 - 2 2 - 3 2 , 8 , 2 9 , 1 6 9 , 1 7 , 1 4 3 254 1 9 8 , 1 0 
198 
I 70 DRTR6,169 6 6 - 1 4 1 , 1 4 8 - 2 8 , 1 4 1 . 1 4 9 . 2 8 , 1 6 9 - 1 7 0 1 4 1 , 1 1 , 1 4 4 
180 D8TFI160, 1. 162 ,233 1 4 2 - 1 1 , 1 4 4 , 3 2 , 1 3 0 - 2 3 9 , 3 2 . 1 3 0 - 2 3 9 2 0 2 . 2 0 8 244 136 
190 D A T R 2 0 8 - 2 3 9 , 1 6 9 , 1 8 , 1 4 3 - 2 5 4 , 2 0 0 , 1 6 9 . 2 3 . 1 4 3 - 2 3 4 , < 6 2 , 2 2 . 3 2 , 8 , 2 9 . 1 6 9 . 2 9 , 1 4 3 , 2 5 4 , 
230 

The object of the game is to stop the flowers 

wilting, and therefore dying, by catching the 

water and pouring it on the flowers which will 

suddenly perk up. For each bucket of water 

poured on a flower you score five points. You 

start with three lives and there is a bonus life 

at 80 points. The keys to control the man are: 

UP — I 

DOWN — M 

LEFT — J 

RIGHT/POUR — L 

Written in 2 parts 
The program is written in two parts so as to 

fit in 3.5K. The first part lowers the ramtop to 

decimal 6912 and loads in the machine code to 

move the man, and the user-defined graphic 

characters. Great care should be taken here as 

no error traps could be included due to memory 

limitations — so type with care!! The first part 

when saved, automatically loads the second part, 

when run. Below is a description of the second 

pan of the program. 

Lines 10-20: Waits for a keypress on first 
run then sets up the vari-
ables. 
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SOFTWARE 
Lines 30-90: Sets up the screen — 

ladder, floors, flowers. Also 
the man's starting position. 

Lines 100-110: Picks the number of the 
flower to be wilted — if any. 
If a flower has wilted too far 
then exit to line 200. 

Line 120: Prints "score", "high" "lives"; 

calls the machine code to 
move the man; delays 

, depending on the score. 
Line 130: If Peek (253) had been set 

during the machine code 
then five points are added 
to the score and the high 
score checked for. 

Line 140: If the score is 80. then a 
bonus life is given. 

Lines 150-180: Moves the drop down the 
screen and "fills" the man's 
bucket if he catches it. 

Lines 190-200: Makes a noise, takes a life 
away. If there are enough 
lives left then program 
goes to line 30. 

Lines 210-230: Asks it user wants another 
go. If Yes then program 
moves to line 20. It No then 
SYS212, which resets the 
machine as if a RUN/STOP-
RESTORE had been per-
formed. 

After typing in the second part it should be 

saved by typing 

SAVE"",1,1 

The first program will automatically run the 

second after it has loaded it. 

200 P R T R 2 5 3 . 1 6 7 . 2 5 1 . 1 0 - 1 0 . 9 , 1 2 8 . 1 4 1 . 1 2 , 1 4 4 , 9 6 
203 FEMM* CMRR.DRTF< * • * 
21P D R T f l O - 0 . 0 . 2 3 3 . 2 5 5 0 , 0 , 0 0 . 5 6 , 1 6 , 2 5 2 . 2 3 2 - 1 2 - 1 2 0 
220 D f l T f l 9 0 . 9 0 . 6 0 , 2 4 , 2 4 , 0 4 , 3 4 , 2 - 9 0 3 0 , 6 0 2 4 . 2 4 . 4 0 6 8 .72 90 ?0 . 60 24 24 2 0 . 3 4 . IB 
230 r w T A 9 0 . 9 0 . 6 0 , 2 4 . 2 4 . 4 2 , 6 8 - 6 4 , 0 . 0 , 1 6 . 3 2 . 6 4 , 3 2 . 9 3 , 7 8 0 0 . 0 . 6 6 6 6 , 6 6 126-0 
240 3 A T R 0 , 2 , 3 4 . 0 , 7 1 . 1 1 9 - 0 . 0 . 9 0 . 9 0 6 0 . 2 4 , 2 4 . 3 6 - 3 6 - 3 6 16 1 6 , 3 6 . ( 2 4 - 1 2 4 , 1 2 4 , 3 6 . 16 
23$ P R T R 6 6 . 6 S - 1 2 6 , 6 6 . 6 6 - 6 6 , 1 2 6 , 6 6 , 0 , 2 3 8 , 2 3 8 , 0 , 1 1 9 . 1 1 9 . 0 0 - 2 3 3 2 3 3 , 1 2 6 . 1 2 6 , 1 2 6 . 1 2 
6-60,60 
260 I W T 8 8 - 6 . 8 . 1 3 7 , 7 4 , 4 2 , 4 4 . 2 8 . 8 , 6 , 4 . 4 , 4 , 8 , 1 0 7 , 1 3 6 . 0 0 - 3 2 - 8 0 200 -200 8 , 2 3 
270 OT'80,0-0,0.0.0,24 4 4 . 0 . 0 . 0 . 2 8 , 3 4 . 4 2 , 3 4 . 2 8 0 - 0 . 0 P -24 4 4 , 3 6 , 2 4 0 . 0 . 0 0 0 . 0 , 0 
.0 
280 D H T R 0 , 0 . 0 . 0 , 0 , 0 . 0 . 0 
290 P H T H 1 3 8 . 1 3 3 , 2 3 2 - 3 6 , 1 6 3 , 2 3 4 - 2 2 9 - 2 5 2 . 1 3 3 , 2 3 4 . 1 7 6 - 2 1 ? 8 . 2 5 3 - 9 6 
300 D R T A 2 4 , 1 3 S - 1 0 1 - 2 5 4 , 1 3 3 , 2 3 4 - 1 4 4 . 2 . 2 3 0 • 2 3 5 • 9 6 
310 PRTR165- 2 5 5 • 7 3 , 1 3 6 . 1 3 3 , 2 5 3 . 1 3 8 . 1 4 5 - 2 3 4 . 1 6 5 - 2 3 5 . 7 3 136 ,133 -233 ?6 
320 P R T R 1 6 3 , 2 3 1 , 2 0 1 - 1 3 . 2 4 0 , 5 . 1 6 9 . 1 5 . 1 3 3 , 2 3 1 , 9 6 , 1 6 9 . 1 4 - 1 3 3 , 2 3 1 , 9 6 
330 PRTA163.231 . 2 0 1 , 1 6 . 2 4 0 , 3 , 1 6 9 . 1 6 • 1 3 3 - 2 3 1 , 9 6 - 1 6 9 13- 133 .231 96 
340 D A T R 1 6 5 . 2 3 1 - 2 0 1 . 1 3 . 2 4 0 . 3 , 1 6 9 . 1 3 - 1 3 3 - 2 3 1 - 96 169 - 1 4 . 1 3 3 • 2 3 1 96 
330 F R T A 1 6 3 . 2 3 1 . 1 4 3 , 2 3 4 , 1 6 2 , 0 , 3 2 , 3 4 , 2 9 , 7 6 , 2 3 3 . 2 7 
360 D R T R 1 7 3 , 4 , 3 1 , 2 0 1 , 3 2 - 2 0 8 . 1 3 1 6 9 , 2 2 . 1 4 1 4 . 3 1 , 1 4 1 , 2 3 8 30 169 .3 141 -238 ,130 
370 P R T R 1 7 3 , 1 1 4 - 3 1 , 2 0 1 . 3 2 . 2 0 8 . 1 3 , 1 6 9 - 2 2 . 1 4 1 . 1 1 4 . 3 1 . 1 4 1 , 9 2 . 3 1 169,3. 141 92 131 
380 DRTR173,130 3 0 . 2 0 1 , 3 2 . 2 0 8 , 1 3 . 1 6 9 2 2 - 1 4 1 - 1 3 0 . 3 0 , 1 4 1 , 1 2 8 . 3 0 169 .3 141 -128 ,130 -
173,202 

390 P R T R 3 1 • 2 0 1 , 3 2 - 2 0 8 - 1 3 , 1 6 9 , 2 2 . 1 4 1 . 2 0 2 - 3 1 1 4 1 - 2 2 4 . 3 1 . 1 6 9 . 3 . 1 4 1 - 2 0 2 131 96 

READY. 
Program 2. 

RERPV. 
10 H*0 P'O?»7S10 P<1>=7920 P<2>»8030 PC3>"8140 PRINT". - I«n»i ra»tM»HIT R KEY" HAITI 
97 -13 
20 C-30728 N-36876 T - I 0 0 P S " 0 L " 3 O l D»8033 POKEN-7,255 POKEN+213 FQKEN+3-23 
30 PRINT . POCE0.216 P0KE2-216 POKE1.31 PCKE3 131 
40 FORI=8164T08183 PWE I ,23 POKE1+C-2 NEXT 
30 FORI=0TO2 POKE7853+I .23 PCT E <"833+1+C • 2 F0KE7963+I -23 POKE7963+1+C 2 
60 POTE8073+I-23 POTE8073+1+C. 2 NEXT 
70 FOP I "7808TO8168STEP22 P0KE1.22 POKEI+C-3 f«XT P W E 8 1 3 2 . 2 0 P0KE8132+C, 0 P t * E 8 1 
50- 18 
80 FOPI-0TO3 POKEPCD-23 P O K E P ' D + C . 3 P0K£P<-I ) + 2 2 , 2 4 P0KEP'1>+22+C 0 P0KEF<I>-22 
-29 
90 PO^EPt I>+C~22,7 :NEXT P0KE8167, 19 FOKE8138+C.6 
100 J» INT<RND<2 , *4) IFPEEK<P(J)J-2SflNDPNl)t2><.06THEN190 
110 IFPNDUX.07RNDPEEK<P<J>>O28THENP0KEP<J?-PEEK<PCJ)>*1 POKEP<J>-22,PEEK<P(J) 
-22)+1 
120 P P I H T - a j t E r " S - - M I "H- • • • • -LEFT*< "TTTT- ,U^ SV56913 FORI " lTO70 -S /4 NEXT 
130 IFPEEK' 253><>0THEffS"S*5 POKE253.0 IFH^STHENH-S 
140 IFS»80THEH_=L+G o-e 

130 IFPEEK<DJ>18THENP0KED-32 D*D+22 IFD»8167THEND=8035 POTEN-200 
168 IFPEEK(D)<;i9THENPOfE6, 1 POKE7316-126 PWE7317 .126 D=8035 GOTO150 
170 POKE®,21 POKED+C.6 
180 POKEN.0 GOTO 100 
190 FORI"1 TO1000 NEXT F0RI-248T0128STEP-10 POKEN-1 1 FORJ-1TO70 NEXTJ. I 
200 FORI*1 TOT NEXT P0FEN-1,0 L » L - 1 IFLTHE"F0PI=IT02»T NEXT GOTO30 
210 PPINT 1aaiWWiI 'mUK 'OTHEP GO<V/N>- I-PEEK<197> IFI -28THENP0KEI98 0 SVS212 
220 I F I O l 1THEN210 

230 F0RI«1T04«T NEXT FOr:E73l6 <56 POTE7317.66 P0KE6-0 GOTO20 

READY. 

Jon the Jany 
N Billiland, y 
Grangemouth, ^ J f / A 
Stirlingshire. 

JOS* the Jany is a ladders and platform game. 

You play the part of Jon whose sole purpose in 

life is to switch off light bulbs. To do this you 

must walk under them. Once you have switched 

ofT all the lights you get a different screen to 

complete and two extra lights to switch off. 

Sounds easy but as usual there are monsters that 

kill if they are touched. 

Jon the Jany is written in Basic and machine 

code. The machine code controls the monsters 

and the rest is in Basic. The screens, bulbs and 

monsters are all printed up randomly and the 

cursors control Jon. 

. Do not break into the program when scrolling 

message appears at the bottom of the screen 

because 

POKE 23659,0 

is used to print the message on the 22nd line 

and the program will crash if attempting to do 

so. If you can't be be bothered to type in this 

great program send a sac and £1.50 to N. 

Billiland, 22 Garry Place, Grangemouth, 

Stirlingshire. 

l O CLEPP 3 3 4 9 S BORDER 0 PPPE 
? 0 O V E P c I N C e I N C e C L S 

L E T H I - 0 0 0 S U B 5 0 0 0 5 0 T O 4 3 
oc 

3 0 GO S U B 1 5 0 0 
33 GO SUB 1000 GO SUE 2000 3 

C SUE J500 
I S O ! 
1 1 0 I F I U C E t • T H E N B E E P . 0 0 

1 .20 
1 1 5 L E T V L = « _ E T Y l = I F A T T P 
< Y + 2 < + 1 T H E N GO T O 1 3 C 
1 2 0 I » A T T R + 2 - X > » 7 T H E N GO T 

0 200 
1 3 0 l e t • 3TF»LLNC.E ( A A N D X 3 

1 1 - I L U C E - • « 3 " PNC- X 0 ' 
2 0 0 _ E T - ml *<INC C . FT» 6 A N D A T -

» i Y + 2 , X m- - ( I N K C Y $ * PNC PTT 
R ( Y . • I : 7 

2 0 3 OyeP 1 P P I N T AT , l . X l . A i l A 
.1>.AT Y l » l ..« 1 H| A , i 
HEf- P « i GO TC 

I F P « 3 

2 2 0 I F P = 1 T H E ' . L E T P > * 00 T O 
3 0 0 

2 3 0 I F I N C E » = T H E N L B T 
2 4 0 I F I N K E i • s 3 " THEN LET P b I 
100 P P I N T P~ • P * ft i S - <•* 1 
X . P « i A 2 ' 0 :JE= C I F PTTP Y - l 
XI m7l THEN P C I I . T PT Y - l INr 

1 , ' J EEEC . 0 ; T _ET T . T ^ i _E 
T 5 «S+ iO P P I N ~ PT 0 6 . ! I F T » N 

THEN GO TQ 3 0 0 0 
3 2 0 I F PTTP ' » 1 . X i 4 Of PTTP 

+ " 4 OP PT~P < Y + 1 . « - 1 > « 4 . 0 
R PTTR ( Y . X ) = A THEN GO Sue 4 0 0 0 

i O O PPNDCMI2E . S P 2 : 3 0 0 GO TO 
110 
lot* u - c w w - c 
1 0 1 0 f p l ' l * H - 0 0- INK 7 . SCOPE 

• S . P ~ 0 12 " H I SCOPE ' . M I PT C 
2 ~ . MEN " , L • } AT 2 1 S "SCREEN J 
CP FOP F » 4 TO 2C i T E P 4 PRINT 
PT f 0 INC 2 i p p f l ^ P P P P P P P P P P P P 
APPPPPPPPPPPAPP I F F . 2 0 THEN j 

R N C + 3 0 I I F P T 
PTTR ( F , c - l ) » 7 T 

1 3 0- >7 AND A ' T C 
7 THEN "OR F i l « TO 19 P 

INK 7 6 " NE XT F 

1) 

0 TO 1110 
1 0 5 0 * 0 R G a l TO 
1 0 5 0 i -ET C « I N T 
TP C 4 l ' » ? Of 
HEN GO TO 1 0 6 0 
1 0 9 0 FOP H « - l TO I P R I N T AT F , c i 
,C - INC 7 , 6 NEXT H NECT G N 
EYT f 
1 1 1 0 IF ATTR 
•15 .2)< 

P I N T AT F , 1 
SET JP 
150 . _ 
IS 10 MM A* i 3 2 »ET Aft 1 1 

LET h » H , 2 i » I " LET At >2 
£'• LET Aft 2 2 « F LET A f t , 3 1 
I C LET A | <3 £ > m " 0 " 

I S 7 0 LET N « 5 - E T S * 6 LET T i O 
LET 5CP = 1 LET L V » 4 LET B « = PRE 
S S A N Y K E Y t o S T A R T •• 
1S50 L E T / M O L E T , x i s L E T A=2 

P R I N T AT , • . A f t . A l ' PT Y + 1 X P 
* 1 

i t M O e O O ^ T l T n J 
2 0 2 0 L E T / i s i I N T RND+4 - l i +4. + 1 

LET y i , i N T (RNC'»22) I F A T T p (V 
1 <1> <>E THEN GO TO 2 0 2 0 
20SO P R I N T h T ^ 1 . X l ^ I W 7 SP I G 

2 T 
C - B « ! l > P R I N T AT 2 2 . 0 I N ^ 

BRIGHT l . E - f t l TO 3 2 
. I N T > RNO + 5 0 + 1 0 

HEN GO TO 2 5 0 0 
2 5 1 5 P R I N T AT 2 2 0 . 

I F 
* EECP . O O l 
INKE^-ft*1"" T 

9 , 2 
2 5 2 0 RETURN 
3 0 0  
" 0 1 0 FOR F » 1 TC 1 0 BEEP 
F NEXT F FOP F , I Q TO 
- . 7 BEEP . 0 1 , 4 0 + F 

POKE 2 3 6 5 

. 0 1 . 4 0 + 
0 STEP 

N £ > T F O R I N 

T AT 2 1 0 POKE 2 3 6 4 2 . 2 3 FOR F » 
0 TO 2 1 P R I N - BEEP . 0 0 5 10+ F 
• 2 i NEXT F 
3 0 2 6 INK 7 P R I N T AT 8 . 6 . YOU AC 
T U A L L < CLEARED' AT 1 0 . 1 0 B P I G H T 

1 " S C R E E N ' .AT 4 . 1 4 FLASH 
1 , ' U O U ' , P T 6 . 1 2 INVERSE l . ' A M A Z 
I N G " 
3 0 3 2 P R I N T AT 1 4 . 1 3 ; F L A S H l . S C P 
; AT 1 4 . S C R , A T 1 6 . 1 5 . S C R . A T 12 
• 1 5 . S C P . P T 1 4 . 1 3 , INVERSE 1 . S C R 

PAPER 7 CLS 
INK 8 CLS LE 

LET T O 

3 0 4 0 GO SUE 2 5 0 0 
PAPER 3 INK 6 

T SCR«SCR+1 LET N * N + 2 
GO sue 1 6 5 0 

3 5 0 0 
3 5 3 0 L E r P z 3 3 8 2 3 F O R F = l TO 5 
POKE P , l INT (PNC-4301 *1 i • I INT SM 
0 + 2 1 « 1 2 6 + 9 6 i POf-E P + 1 . 6 4 + INT >R 
NO +2 POKE P + 2 . INT i PNO *2• +1 

POKE p*3 ,4 -ET PsP+4 NEXT F 
3540 POKE P-255 POKE P + 1.255 R 
OKE 33827,1 RANOOhIZE USR 33500 

I J I O T V E ^ ^ E ^ G H " 8 PRINT AT 
Y , X ; ( A , 1 ) ; A T Y + 1 . X ; A t I A . 2 1 FO 
P F i V + 2 TO 2 0 STEP 1 P R I N T AT F 
. X . " E " . A T F + 1 , X , - F BEEP . 0 0 5 P 

P R I N T AT F X ' E " , O T F + 1 , X , - F " 
NEXT F 

4 110 OVER 0 GO SUB 1 6 5 0 LET LV 
• H / - 1 " I F L y < i O THEN P R I N T AT 0 . 
3 1 LU GO SUB 2 5 0 0 RETURN 
4 1 2 0 BEEP 1 , - 2 0 I F 5 > H I THEN PR 
i n t ' AT 1 0 , 1 0 . FLASH i , INK 7 . - NE 
U H I SCORE" FOP F - - 2 0 TO 2 0 BE 
EP . 0 1 , F NEXT F P R I N T AT 1 2 . 1 1 

INK 7 . - U E L L : -ONE" PAUSE 0 P 
A u BE 1 0 0 LET H I - S 
4 1 3 0 FOP F i 3 0 t 3 0 STEP - 2 BEER 

. 0 1 , F N E ' T F CLS P R I N T AT { 
(continued on next page) 
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SOFTWARE /% 
OP I N V E ^ t i • 

OR I N K E ' t x M" 

(continued from previous page) 

4. INC 7 . " V O u C F I N A L SCOPE Ufll 
S P R I N T AT 9 3. F L A S H 1, INi-

- . " 0 0 YOU UANT A N O T H E R OflME "" 
CO SUE 2 5 0 0 
4 140 IF INK E . ( * vT 

T H E N CLs GO T 0 
4 1 5 0 IF INKEi»>"n' 

TMEN 50 TO 4 5 0 0 
1160 
45001 
1 5 1 0 I T T 6 i = 

' JON T H E JRNi bv NG 
G U I D E JON A R O U N D Tm 

E F A C T O P . u * » r g i h t c u r s o r s • 9U 
ITCHING OF* ALw t H E L I G H T S 

B U " u A T C H OUT FOR T H E 
FUNNY B L O B S TME Y 
APE FATAL IF T O U C H E D l p r « n 

I « '-J 1 0 p i t y 
4 5 2 0 CL S P R I N T AT 6 . 6 . INK 5-
B R I G H T 1."J 0 N T M E J A N Y" 

0 3 3 8 2 9 R E A D A P01<E F . f i N E » t 
* R E T U P N 
5 0 3 0 D A T A 2 5 5 . 2 4 , a * . 3 5 5 , 2 5 5 , 1 8 9 . 

124 129 1 2 9 , 2 5 5 . 2 5 5 . 1 2 
1 2 9 , 2 5 ? 
5 0 9 0 DA-A 
9 .129.429 
5 1 0 0 OATA 2 6 , 2 3 2 6 . 9 , 8 9 - 4 5 , T S 72 
7 2 . 2 0 . 1 * 8 , 8 4 , 8 2 . 3 * , 2 . 3 

5 1 1 0 DATA 28•23 2 3 . 3 . 2 8 , 4 2 . 4 2 .42 
4 2 . 2 0 . 2 0 . 2 0 2 0 £0 2 0 . 5 4 

5 1 2 0 D A T A 60 126 9 0 . 9 0 126 102 1 
0 2 6 0 
5 1 3 0 DATA s e . s e S 6 . 1 4 4 . 1 8 4 . 1 3 0 . 2 
10.13 .18, 40. 41 4.2.74 6 8 , 6 4 . 1 9 2 
• 1 4 0 D A T A 24 24 6 0 , 6 0 , 0 0 , 2 4 . 0 , 0 
5 1 6 0 GO TO 4 1 3 0 
9 0 0 0 DATA I T . 3 6 1 3 2 2 6 . 2 5 4 . 2 5 5 4 

AT 1 0 , 9 INK ~> U f i t l t n bv N . 5 . 

4 5 3 0 GO 5UB 2 5 0 0 FOP TO 3 0 
SEEP . 0 1 F N E * T F PAPER 7 CL 

5 £ A P E P _ C _ : u 5 3 0 TO 3 0 
5 0 0 f 
5 0 0 5 P R I N T AT 1 0 . e INK 7 "PL.EAS 
E J A I T A M I N U T E 
5 0 1 0 PC STORE 5 0 8 0 FOR * = U S P A " 

TO U5R " J " * ? BEAD A POKE F . S 
NEXT F 

5 0 2 0 RESTORE 9 0 0 0 FOP F . 3 3 5 O 0 T 

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

9 0 1 C DATA 2 4 3 2 6 . 1 1 1 . 1 9 , 2 6 , 103' i 
9 , 2 0 5 . 1 4 3 . 1 3 1 2 0 5 , 1 0 8 , 1 3 1 . 1 9 2 2 9 

2 0 5 . 1 2 6 1 3 1 - 2 5 2 * 4 
9 0 2 0 DATA 4 , 3 2 2 6 2 . 7 . 1 1 9 , 2 2 5 , 5 8 
. 3 5 . 1 3 2 . 1 6 7 , 4 0 , 2 19 2 0 1 . 2 1 3 . 2 7 2 

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

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

2 2 4 4 0 . 8 . 1 6 " 1 " . 3 2 . 0 . 2 3 7 3 2 . 2 0 9 

2 0 1 . 1 7 . 3 2 . 7 
9 0 6 0 DATA 2 3 ^ 5 2 , 2 0 9 - 2 0 1 . 2 1 3 1 2 5 
. 2 3 0 . 2 2 4 2 5 4 . 2 2 4 4 0 , 6 . 1 7 , 3 2 . 0 2 5 
2 0 9 2 0 1 17 3 2 

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

. 1 2 6 . 1 3 1 1 2 6 . 2 5 4 £ . 2 2 5 . 3 2 . 1 7 . 2 2 9 
2 9 5 . 8 8 . 1 3 1 . 2 0 5 1 2 6 

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

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

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

Outlaw 
Chris Colley. 
Cambridge, 
Cambridgeshire. 

T H E IDEA is t o get f r o m you r h i d e o u t at t h e 

b o t t o m o f the screen to t h e castle at t h e top, steal 

s ome go l d a n d r e t u rn w i t h it to you r h i d e o u t . 

I n b e tween , y o u have to negot ia te t he c h a n g i n g 

doorways in t he ou ter watts a n d a%-oid t he patrol-

l i n g g u a r d . Y o u have to m a k e t h e t r i p 12 t imes 

in al l a n d each t i m e the g a m e gets s l i gh t l y fastet1. 

Y o u m a y wa i t i n a d o o r w a y for a passage to 

clear a n d in t h i s t i m e you m a y f i n d the g a p 

changes a n d a wa l l is b u i l t o n t o p o f y ou . Y o u 

m a y use t h i s to y o u r advan tage s ince , w h e n you 

move , there w i l l be t w o gaps i n tha t wa l l u n t i l 

t he next c hange . Be carefu l no t to forget y o u r 

pos i t i on w h i l e you ' r e h i d d e n t h o u g h . 

T o enter the p r o g r a m y o u w i l l need a R e m o f 

1304 bytes. 

En te r the code , delete t he hcxtoader , enter the 

Bas ic f r om p r o g r a m 1 a n d r u n . A n d there it is. 

T h e m a c h i n e code m a y be s t o p p e d at a ny t i m e 

b y press ing sh i f t w i t h P, 0 , N e w l i n e o r Space . 

I f t he g a m e is too fast, t he speed m a y be changed 

by P o k i n g 17480 . T h i s is i n i t i a l l y set at 16 a n d 

the de lay is causcd b y t he c o m p u t e r c o u n t i n g u p 

to 

( P E E K 17480 — S C O R E ) x 2 5 6 

There fo re , a n u m b e r lower t h a n 16 makes t h e 

g ame v ir tua l ly unp l ayab l e in the later stage, wh i l e 

a n u m b e r h igher than about 30 makes it tediously 

s low in the ear ly stages. I f y o u require a chal-

lenge, cut you r n u m b e r o f lives b y Pok i n g 17435 

w i t h t h e n u m b e r o f l ives you require. 

The hex loader. 

i l F E h H E X L O A D E P FOP > S f t l ! 
1 0 P P I N T S T f l f T ADDRESS 
2 0 I N P U T 5 
3 0 P R I N T F I N I S H A D D R E S S 1 
4 0 I N P U T F 
5 0 FOP N = 5 TO F STEP 8 
CO L E T T s 0 
7 0 P P I N T N ; " -
3 0 I N P U T A $ 
9 0 P P I N T A » , » " , 

1 0 0 I N P U T T O T 
1 1 0 P P I N T T O T 
1 2 0 L.ET ZXO 
1 3 0 » 0 R K » 1 TD L E N A t 5 T E P 2 
1 4 0 ,_ET C * l CODE A t I K ) - 2 8 i • 1 6 + CO 

DE A » IK + l ) - 2 8 
1 5 0 L E T T = T + C 
1 6 0 POKE N + Z . C 
1 7 0 L E T Z » Z + 1 
1 8 0 NEXT K 
1 9 0 I F T Q T . T - H E N GOTO 2 2 0 
2 0 0 P R I N T " E R R O R - P L E A S E I N P U T 
A G A I N 
2 1 0 GOTO 6 0 
2 2 0 NEXT N 

The Basic program. 

1 » _ E T M l a O 
5 F A S T 

1 0 C L S 
2 0 POKE 1 6 4 1 3 , 0 

P R I N T - | 

S p i N T " I 
• • • • " 

S O P R I N T | • • m m 
6 0 P R I N T " fl • • • • • 

8 0 L E T Z » P E E * 1 6 3 9 6 + 2 5 6 + P E E K 1 
6 3 9 7 

9 0 POKE Z + l , 2 0 0 
1 0 0 POKE Z + 6 7 , 2 0 0 
1 1 0 POKE Z + 1 3 : 2 0 0 
120 

' B I N ! 

140 P R I N T i r 
1 5 0 F O P A i S T O 2 0 
1 6 0 P R I N T A T A 0 1 

1 1 1 „ „ 
1 7 0 N E X T A 
1 8 0 P R I N T . I I L m 
1 9 0 P R I N ' 

r i k i 

I" A T A . 2 9 ; 

• f - H t k - d a 1 

2 1 0 G O S U B 2 5 0 
2 2 0 P R I N T AT 1 0 , 1 1 . " 1 I N F O H 

T 1 3 . 1 1 . ' 2 K E Y S " AT 1 6 . 1 1 "3 
P L A " . A T 19 , 11 4 Q U I T " 
2 2 5 SLQU 
2 3 0 GOTO 2 3 0 + ~ 0 • ' I N K E Y $ = 1 " ) + 1 7 

0 . ' INK E*. « = 2 + 2 7 0 * I I N K E Y » « " 3 " ) + 
6 0 + i I N r E • C = ' 4 " i 

2 4 0 GOTO 2 3 0 
2 5 0 FOP A *9 TO 2 0 
2 6 0 P R I N T AT A . 3 . 

2 7 0 N E X T A 
2 3 0 R E T U R N 
2 9 0 STOP 
3 0 0 GOSUB 2 5 0 
3 1 0 P R I N T AT 1 0 . 4 . . " Y O U R TASK I S 
TO ROB T H E " . T A B 1 1 . " " ; T A B 4 . 5 

M E R I F F S GOLD AND T A K E " , T A B 5 T A 
B 4 , " I T ' 0 /OUP H I D E O U T I N " T A B 
5 T A B 4 ; " T H E U O O D S . T H E PACE H O T S 

TAE 5 . T A B 4 " U P EACH T I M E YOU 
S U C C E E D . " 

3 2 0 I F INK E i $ • " " T H E N GOTO 3 2 0 
Z 3 0 GOSUB 2 5 0 
3 4 0 P R I N T AT 1 0 - 4 " T H E P A S S A G E : 
ARE G U A R D E D " . T A B £ , T A E 4 " 5 0 ST 

AY ON YOUR T 0 E 5 . Y O U " , T A E 5 . T A B 4 
HAUE 10 L I V E S AND M U S T " , T A B 5 

T A B 4 " M A K E 1 2 - R I P S I N A L L . ' TA 
£ 5 . T A B i . ' - n i M ' 

3 5 0 I P INK .E i J = T H E N GOTO 3 5 0 
3 6 0 GOTO 2 1 0 
« 0 GO SUE 2 5 0 
4 1 0 P R I N T A T 1 0 . 1 5 , " H i T A E 1 1 

" 1 2 3 4 5 6 7 8 9 0 " . T S 6 9.T A B £ " B f c U E R 
T Y U I O F J H T A B 9 , TAB 3 , " f ^ W S D F G 

H U K L B M ^ A T 1 ~ - 1 1 . " Z X C U B N H . £ 

4 2 0 I F I N K E T H E N GOTO 4 2 0 
4 3 0 GOTO 2 1 0 
5 0 0 RAND 
5 1 0 L E T L s U S P 1 7 3 9 4 
5 2 0 l E T S*PEE- 1 6 4 4 7 
5 3 0 P R I N T A - 2 - , 1 0 P R E S S A K E r 

AT 2 3 . 1 0 T I t W I 1 ' 
5 4 0 I F I N K C v $ i " " T H E N GOTO 5 3 0 
5 5 0 POKE 1 6 4 1 3 2 
5 6 0 C L S _ 
5 7 0 P R I N T T A B 11. Vggtd Mfl-fc. Tfl 

B l l ; " " 
5 8 0 P R I N T ,,, ' S C O P E = ". S 
5 9 0 IF HI 3 T H E N G O T O 6 2 0 
6 0 0 P R I N T A MEU H i - S C O R E . ' 
. P L E A S E I N P U T I O U R N A M E . " 
6 1 0 I N P U T M» 
6 1 5 L E T H I » 5 
6 2 0 P P I N T ,. 

B . " . M $ 
6 3 0 P R I N T AT 2 1 . 1 0 , £ U 

H I - S C O R E » " , H I . 

6 4 0 I F I N K E Y S - ' 
6 5 0 G O T O 5 
7 0 0 SAVE " O U f l 
7 1 0 PUN 

T H E N G O T O 6 4 0 

The hex dump. 

1 6 5 1 4 - 0 7 0 7 0 7 0 7 0 7 0 7 0 3 0 3 
1 6 5 2 2 - 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
1 6 5 3 0 - 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
1 6 5 3 8 - 0 3 0 3 8 4 3 4 8 4 3 4 8 4 8 4 
1 6 5 4 6 - 7 6 0 5 8 5 5 0 3 0 5 0 0 0 0 0 
1 6 5 5 4 • 0 0 0 0 0 0 0 0 0 0 0 2 8 1 8 1 
1 6 5 6 2 - 3 1 8 2 8 2 8 2 0 1 0 0 0 0 0 0 
1 6 5 7 0 - 0 0 0 0 0 0 0 0 8 0 3 0 8 0 0 5 
1 6 5 7 3 - 8 5 7 6 0 5 8 5 8 0 3 0 8 0 0 0 
1 6 5 6 6 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
1 6 5 9 4 - 3 0 3 0 3 0 3 0 8 0 0 0 0 0 0 0 
1 6 6 0 2 - 0 0 0 0 0 0 0 0 0 0 3 0 8 0 8 0 
1 6 6 1 0 - 0 5 8 5 7 6 0 5 8 5 3 0 8 0 8 0 
1 6 6 1 3 - 3 0 8 0 8 0 3 0 3 0 8 0 8 0 8 0 
1 6 6 2 6 - 6 0 3 D 8 D 3 C 3 t 3 0 3 0 8 0 
1 6 6 3 4 - 8 0 3 0 3 0 3 0 3 0 3 0 8 0 3 0 
1 6 6 4 2 - 8 0 0 5 8 5 7 6 0 5 8 5 9 0 8 0 
1 6 6 5 0 - 6 0 3 0 3 0 3 0 8 0 3 0 8 0 3 0 
1 6 6 5 8 - S O 8 0 8 D 8 D 6 D 6 D 8 O 8 0 
1 6 6 6 6 - 8 0 8 0 3 0 c 0 3 0 3 0 8 0 8 0 
1 6 6 7 4 - 3 0 8 O O 5 8 5 ""6 0 5 8 5 8 0 
1 6 6 3 2 - 8 0 8 0 3 0 5 0 3 0 3 0 6 0 3 0 
1 6 6 9 0 - 8 C 8 0 3 0 S D 8 C 6 D 8 D 8 0 
1 6 6 9 3 - 8 0 8 0 8 0 3 0 8 0 8 0 6 0 S O 
1 6 7 0 6 - 6 0 8 0 3 0 0 5 6 5 7 6 0 5 0 0 
1 6 7 1 4 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 2 2 - o c o o o o o o o c o o o e o o 
1 6 7 3 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 3 8 - 0 0 0 0 0 0 0 0 0 0 3 5 7 6 0 5 
1 6 7 * 6 - 3 A 3 A 3 A 3 A 8 A 8 A 3 A 5 A 
1 6 7 5 4 - 6 A 3 A 3 A 8 A 3 A 0 0 8 A 3 A 
1 6 7 6 2 - 3 A 8 A 3 A 3 A £ A i A 3 A S A 
1 6 ~ 7 0 - B A 8 A 8 A 8 A S A 8 A 8 5 7 6 
1 6 7 " 8 - 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 7 8 6 - O O O O O O O O O O O O O O O O 
1 6 7 9 4 - O O O O O O O O O O O O O O O O 
1 6 8 0 2 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 5 
1 6 8 1 0 - - e O S S A c A c A c A S A S A 
1 6 6 1 8 - 6 A 8 A 3 A 3 A 6 A c A S A 8 A 
1 6 8 2 6 - 3 A 3 A 8 A 0 0 3 A 8 A 3 A 3 A 
1 6 6 3 4 - 3 A 8 A 3 A 3 A 3 A 3 A 8 A 8 A 
1 6 8 4 2 - 6 5 - 6 0 5 0 0 0 0 0 0 0 0 0 0 
1 6 3 5 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 6 8 5 3 - O O O O O O O O O O O O O O O O 
1 6 8 6 6 - O O O O O O O O O O O O O O O O 
1 6 e 7 4 - O O S 5 - 6 0 5 5 A 3 A S A 3 A 
1 6 8 3 2 - S A 3 A S A 3 A 3 A 0 0 8 A 3 A 
1 6 3 9 0 - 3 A 3 m 3 A 3 A S A 3 M 8 A S A 
1 6 8 9 3 - 3 A 3 A 3 A 5 A 3A S A 6 A 3 A 
16 9 0 6 - S A 3 A 3 5 " f 0 5 O O O O O O 
1 6 9 1 4 - O O O O O O O O 0 O O O O O 0 B 
1 6 9 2 2 - O O O O O O O O O O O O O O O O 
1 6 9 3 0 - O O O O O O O O O O O O O O O O 
1 6 9 3 3 - 0 0 0 0 0 0 : 5 ""6058A3M 
J 6 9 4 6 - 3 A 8 A 3 A 3 A 3 A 3 A 8 A 8 A 
1 6 9 5 4 - 3 A 3 A 3 A 3 A 3 A 3 A 6 A 3 A 
1 6 9 6 2 - 6 A 3 A 0 0 3 - 3 A 8 A 6 A 3 « 
1 6 9 7 0 - 3 A 3 A 3 A 3 A 6 5 " " 6 0 5 0 0 
1 6 9 - 3 - O O O O O O O O O O O O O O O O 
1 6 9 5 6 - O O O O O O O O O O O O O O O O 
1 6 9 9 4 - O O O O O O O O O O O O O O O O 
1 ~ 0 0 2 - 0 0 0 0 0 0 0 0 0 0 3 5 7 6 0 5 
1 ~ 0 1 O - S A 3 A 3 A S P 8 A 8 A 0 0 3 A 

4 8 
2 4 
2 4 
7 9 6 
6 4 0 
2 6 0 
5 2 0 
3 8 9 
7 7 3 
128 
6 4 0 
3 3 4 
7 7 8 
1 0 2 4 
1 0 7 6 
1 0 2 4 
7 7 8 
1 0 2 4 
1 0 7 6 
1 0 2 4 
7 7 8 
1 0 2 4 
1 0 7 6 
1 0 2 4 
6 4 5 
0 
0 
0 

2 5 6 
1 1 0 4 
4 6 6 
1 1 0 4 
1 0 7 9 

» 5 
= 0 
• 0 
» 1 3 3 
i 9 5 1 
s 1 1 0 4 
= 9 6 6 
* 1 1 0 4 
* 2 5 6 
= 0 
3 0 
» 0 
a SOS 
S 9 6 6 
= 1 1 0 4 
* 1 1 0 4 
* 5 3 2 
• 0 
• 0 
* 0 
= 5 3 2 
• 1 1 0 4 
= 1 1 0 4 
* 9 6 6 
i 6 0 6 
* 0 
a 0 
« 0 
« 2 5 6 
3 9 6 6 

100 Y O U R C O M P U T E R , A U G U S T 1985 Q 



SOFTWARE M 
The hex dump. 17282 3132333333323333 a 1043 17562 _ 

1-250 — 3283333381323383 a 1045 17570 -

17013 m 3A3A&A3A3A3A3A3A 3 1104 1-293 — 833w313283838176 a 1030 17578 _ 
1-026 • 3RSR3A3A3A3R3R3R _ 1104 17306 - FFE9002E016D01AF 3 317 1-536 -

3Ra«3A3AoAeftSS76 - 1079 17314 - OiPlOiO*O14C013E a 473 17594 
17602 1-042 _ 0500000000000000 a 5 17322 - 01DOO12H224O545D a 543 17594 
17602 17050 _ 0000000000000000 a 0 1733C - 292519292 9291922 5 239 
17594 
17602 

1705S m oooooooooooooooo - 0 17333 - 3240-C C9CDRD43E6 a 1114 17610 -

17066 _ 0000000000000035 X 133 17346 - OEFE09*OC£366F2e a 1015 17616 17626 170~4 76 05 000031320000 a 332 17354 - 435E22562R0C4019 a 425 
17616 17626 — 

170£i _ OOOO r132OOOO0OOO = 259 17362 - E5061E368R231OFB 3 759 17634 -

17050 0000000000003132 — 259 17370 - CDRD43E61FFE1DF2 a 1231 17642 -

1-093 _ 0000000031820000 - 259 17373 - tA435F3E0057E119 ~ 779 17650 — 

1-106 _ 3576050081608032 - 771 17336 - 77C90B75B12OFBC9 a 1112 17653 17114 0000313080820087 - 650 17394 - O182402A0C4O220A a 35S 17666 17122 m 3383330904.003180 - 663 17402 - FEFF2£0i-7031SF€ - 945 '176»74 17632 17650 17698 17706 17714 

17130 _ 3082000031808032 • 773 17410 -W 3E0032 3C 40223040 a 411 '176»74 17632 17650 17698 17706 17714 

1-133 _ 0035750585808080 a 773 1741* - 323E40353F402A0C = 407 
'176»74 17632 17650 17698 17706 17714 

—" 

17146 _ 300535 3030808005 s 733 17426 • 4011--051S224040 a 339 

'176»74 17632 17650 17698 17706 17714 
1~154 _ 3500000000058530 s 399 1 — 4 34 - 3E053242402AOC4O a 369 

'176»74 17632 17650 17698 17706 17714 17162 30305005o5£03030 — 906 17442 - 1142021922434036 a 330 

'176»74 17632 17650 17698 17706 17714 i - i - o _ 300385-605008430 s 649 17450 - 64 2R4 040 3A4240C6 a 736 

'176»74 17632 17650 17698 17706 17714 
1-178 _ 300-00003430800- - 530 17453 - 1C77C3BC 443R3D40 a 781 17722 -

17156 m 00=5000000000500 — 133 17466 - 3CFE10CC BE43323D 3 502 17730 -

17134 _ 3430300-000034 30 — 655 17474 * 403R 2-F 404 73E1090 a 542 17738 -

17202 _ 300"00 35"6050000 3 391 17482 - A7CE00CC EC43CDBB a 935 17 "46 -

1-210 _ 3505000000003505 a 276 1-490 - 027CFEFCC87D2F6F a 1115 17754 — 

1-213 _ 0000350000000005 a 138 17498 - E631230511210013 3 478 17762 — 

1-226 • 0000350500000000 - 138 17506 - 1C7DE61=280511CF 3 692 17770 _ 
1723* _ 3505000035760500 - 394 17514 - FF18127DE6602805 s 793 17778 • 

1-242 _ 0035050000000085 - 271 17522 - HOieOlf 087DE606 s 411 17786 _ 
1-250 0500000203030303 — 1? 17530 - 232111r="^F2A4340 3 773 17794 17802 17810 
17253 — 0100003=05000000 • 135 17538 - 197EFE00280AFE8D a 650 17794 17802 17810 1-266 _ 0035050000857635 - 519 17546 - 286CFE092S7R180B a 606 

17794 17802 17810 1-274 8383313233838333 a 1045 17554 - 2R«3403600193664 a 436 

17794 17802 17810 

2243403A3C40C647 'a 6 2 1 
C 2 3 - 4J .2S45403600 a 
237EFEO02O0S3666 a 6 * 6 
2 2 4 5 4 0 C 3 3 7 4 4 F E 6 4 » 913 
2613CDRD43Ee06C6 s 938 
A56F26435E22562A = 638 
0C4.0191SDC368B01 = 539 
0 0 3 O C D E C * 3 3 6 0 O 3 f l = 668 
42403DFEFFC83242 A 1016 
403A3E4OCB47CA1F * 755 
442AA-4O36SD3E00 s 502 
323E-10; 2 1F443A3E 2 590 
40CE-7C2 9C443C32 = 367 
3 E 4 0 2 2 4 " 4 0 C 2 9 2 4 4 = 704 
3R3E4QCE47CR9044 a 835 
2 A 4 3 4 0 3 6 0 0 1 9 1 9 E 5 • 506 
197EFEOO20OEE119 a 701 
3664010004CDEC43 a 7 4 7 
3 6 0 0 1 8 E 6 1 1 F F F F E 1 a 1065 
E5197EFE 0O200EE1 a 9 0 5 
19368401O0O4COEC a 7 0 5 
4 3 3 6 0 0 1 8 E B E 1 E 5 3 6 = S38 
3D3A3F4O3C323F40 a 5 6 3 
FE0C2O03E1Q0C911 = 744 
O1OOE1E519~EFEO0 * 860 
2O0EE11936B40100 a 5 3 1 
04 CDEC43360018E6 a 82S 
OLDFF^E1E5197EFE a 1338 
002O0EE11936B401 s 5 3 1 
0004CDEC43360018 a 5 9 0 
EBE12A454036O03E a 7 5 1 
O0323E40C31F4.4 a 4 7 0 

Easy key $20 

Andrew Breen, 
Paisley. 
THIS PROGRAM allows all the keys on the 

Vic-20*s keyboard to be defined except the 

Shift, CBM logo key and the Restore keys. It 

gives a sort of one touch entry system as on 

such machines as the Electron and Spectrum. 

Each key can be programmed with up to 

eight characters, which can be ordinary 

characters or can be control characters. The 

figure shows what the keys are currently pro-

grammed with: to change them, you will have 

to program them in order depending on what 

key by using the values on page 179 on the 

Programmer's Reference guide, or the table 

below. 

The program takes up 768 bytes of memory 

and is totally relocatable, so it can be used on 

any Vic-20, You are asked to enter the Page 

number of the program. The program has 

been designed to fit from the start of one page 

right to the end of the third page. To work out 

the page number and divide it by 256 and take 

the whole number part to the result. Make 

sure that the area of memory is protected from 

the Basic program and variables by lowering 

the memory. 

Value Key Valu-
e Key Valu-
e Key Valu-
e Key 

0 1 
ce 

16 
48 

none 
Q 

32 Spa-

1 3 17 A 33 Z 49 E 

2 5 18 D 34 c 50 T 

3 7 19 G 35 B 51 U 
4 9 20 J 36 M 52 0 
5 + 21 L 37 53 @ 

6 £ 22 t 38 none 54 
7 DEL 23 39 fl 55 f5 
8 * - 24 STO-

P 40 none 56 2 
99 W 25 none 41 S 57 4 

10 R 26 X 42 F 58 6 
1t Y 27 V 43 H 59 8 
12 !• 28 N 44 K 60 0 
13 P 29 t 45 ; 61 — 

14 x 30 / 46 s 62 HO 
ME 

15 RET-
URN 31 47 f3 63 (7 

No key gives 64. 

Start address is the page number multiplied 

by 256 plus 75. Therefore use: 

Use SYS (page number)x256 + 75 

In the data statements, use the left arrow 

character ('*-') to represent return for direct 

commands, c.g List and Run. 

READV. 
8 REM M M t i M H t t I M 
1 REM * CTRL KEY • 
2 REM * KEYWORD • 
3 REM • AND » 
4 REM « KEV BOARD • 
5 REM * EXPANSION • 
6 REM * ROUTINE * 
7 REM * V . 2 « 
8 REM « ( C ) 1 9 8 5 • 
9 REM * A . R . B R E E N • 10REH » * • » 
M I M I M I M 
ie PRINT"Ui"; 
20 INPUT"OHAT ~IAGE",P D » P » 2 5 6 
30 FORT»0TO85 READH« GOSUB100 PO 
KED + T .M NEXTT 
48 P O K E D + 3 1 , P + i P 0 K E D + 5 8 . P + 2 POK 
E P + 8 1 , P 
59 FORF=0TO63 READS* R * » C H R * < 0 » 
S * » S * + R f + R » + R f + P S + R t + R S + R « + R j 
60 F 0 R T = 1 T 0 8 A * A S C C H I D « < S * , T , 1 > ) 

I F A = 9 5 T H E N A » 1 3 
70 P O K E D + 2 5 5 + F * 8 + T , A 
8 0 N E X T T , F 

9 9 END 
100 H » A S C < L E F T » > H * , 1 > > H l - C H - 4 8 ) 
• 16 I F H > 5 7 T H E N H l - < H - 5 5 > » 1 6 
110 H - A S C < P I G H T » < H « , 1 > ) H 2 « < H - 4 8 
> IFH>S7THENH2»<M-55> 
128 M=H1+H2 
1 3 0 RETURN 
2 0 0 DATA A D , 8 D . 0 2 , 2 9 , 0 4 . F 0 , 2 8 , A 5 
, C 5 , C 5 . F B . F 0 , 2 2 . C 9 , 4 0 
2 1 8 DATA F 8 , I E , 8 5 , F B , C 9 . 2 8 , 1 8 , I B 
, 0 m . 0 A . 0 A . M A . A 0 . 8 0 . B D 
2 2 8 DATA 0 0 , F F , 0 9 , 0 0 , F 8 , 0 9 , 9 9 , 7 7 
, 0 2 , C 8 . E 8 , C 0 , 0 3 D 0 . F 0 
2 3 8 DATA 8 4 . C 6 4 C , B F , E A , 0 A . 0 A , 0 A 
, A A . A 0 . 0 0 . BE'. 0 0 F F . C 9 
2 4 0 DATA 0 0 , F 0 . E E , 9 9 , 7 7 , 0 2 , C 8 , E S 
,C0 . 8 8 . D 0 . F 0 , 1 8 . 9 0 . E 2 
2 5 0 DATA A 9 . 0 0 8 D , 1 4 , 0 3 , A 9 , F F . 8 D 
, 1 5 . 0 3 . 6 0 
308 DATA < " < , » » , • • " , " " , " " 
3 1 0 DATA " B ' V H , ?FPEC0>« - ,SVS ,OP 
EN 
3 2 0 DATA " " .RESTORE*-.RUN,GOSUB ,C 
ONTt-

3 3 0 DATA R E T U R N - , " " .PEEK, END«-,NE 
XT 
3 4 0 DATA R E A D , S P C < , C H P » , I N P U T * R 
UN«-
3 5 0 D A T * " " , L I S T . V E R 1 F V - , S T E P . S T 
O P , P R I N T , I N P U T 
3 6 0 DATA " " . L I S T * - , LOAD , THEN , TO 
3 7 0 DATA P R I N T * , " " , IHE««-, " " , SA 
VE * 
3 8 0 DATA F O R . D A T A , T A B ( , A S C , I F 
3 9 0 DATA 'STATUS*- .POKE , CLOSE , CLR 
4-.REH 
4 0 0 DATA G E T , G O T O , W A I T , G E T * . " " 
4 1 0 DATA " " , " " , " " , " " , " B " , " M " , C M D 

4 2 0 REH 
4 2 1 REM 
4 2 2 REM 
4 2 3 REH 
4 2 4 REH 
4 2 5 REH 
4 2 6 REH 
4 2 7 REH 
READV. 

•START A D D . * • 
• P A G E > 2 5 6 + 7 5 * 
• TO STOP I 
• RUN STOP • 
• AND • 
• RESTORE • 
t t M M M M M I 

Screen Dump 
L W Tomlin, 
New Southgate, 
London. 

THE IMPLEMENTATION o f RS-232 on Interface 

1 is fairly good, for printers at least, but it can 

be quite a tricky business to transfer the screen 

IO it. The machine-code routine here will do this 

by adding two new commands. 

First of all type the numbers in the hex dump 

into the hex-loader provided, stopping with " *". 

Then save the code with 

SAVE *"M";1;"copycode" CODE 32768,213 

That done enter 

OPEN# 3,"B":FORMAT 'B"x 

where x is the correct baud rate for your printer. 

Now enter 

RANDOMIZE USR 32768 

and you have two new commands at your dis-

posal. 

The firpt one is Copy $ which will send a com-

pacted picture of the screen to the printer. The 

second Copy * gives a picture twice this size 

and is ideal for cassette covers, etc. The routine 

is fully relocatable so if you loaded the code to 

40000 then type 

(continued on next page) 
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(continued from previous page) 

RANDOMIZE USR 40000 

to set up the new commands. The routine must 

SOFTWARE /ft. 
not go into the printer buffer as it uses this itself. 

The routine works with any printer that uses 

Epson-type control codes such as the cheap 

Brother range. Make sure that the "B" channel 

has been opened before calling the code. It can 

take quite a while to print the screen at the lower 

baud rates but only takes about a minute at 

higher speeds. 

The hex loader. 

10 DEF FN h (h$? = 1 6 * (CODE h $ ( l ) 
- 4 8 - ( 7 AND h S (1 ) > " 9 " M +CODE h $ ( S 
) - 4 5 - ( 7 AND h $ ( 2 ) > " 9 " ) 

2 0 INPUT " S t a r t " 
30 INPUT " F i n i s h " i f 
40 FOP n=S TO f STEP s 
50 LET t O t = 0 ; PRINT n ; " : " ; 
60 INPUT h $ : PR INT h $ ; 
70 LET X - 0 
60 FOR b = l TO LEN h * STEP 2 
90 LET Z=FN h ( h $ i ; LET t 0 t = t 0 t 

+2 
100 POKE n + x , r 
110 LET h $ = h $ ( 3 TO ) : LET X=X + 1 
120 NEXT b 
130 PRINT " = " ; : INPUT t : P R I N 

T t 
140 I F t o t o t THEN PRINT " i n p u t 
e r r o r - t r y a g a i n " : GO TO 5 0 
150 NEXT n 
160 REM e n t e r STOP t o s t o p 

Header program. 

5 OPEN 83 > " b " : FORMAT " b " , 9 6 0 
0 

10 CLEAR 3 2 7 6 7 
20 LORD " "CODE 3 2 7 6 8 
30 RANDOMIZE USR 3 2 7 6 8 
40 CLS 
50 PRINT 'COPY $ and 

COPY n a r e now a v a i 
. a b l e " 

Hex dump. 

3 2 7 6 3 2 1 0 C 0 0 0 9 E 5 C F 3 1 E 1 = 7 6 4 
3 2 7 7 5 2 2 B 7 5 C C 9 F E 3 1 C 2 F 0 1 2 4 7 
O f c - 4 O 1 3 E 4 B 3 2 $ 0 5 C D 7 2 0 — 7 0 3 
3 2 7 9 2 0 0 F E 2 3 2 S 0 f i F E 2 4 C 2 — 8 2 3 
3 2 8 0 0 F 0 0 1 3 E 4 C 3 2 B 0 5 C D 7 - 9 1 2 
3 2 8 0 8 2 0 0 0 C D B 7 0 5 3 E 0 3 D 7 — 7 0 5 
3 2 8 1 6 0 1 1 6 3 E 1 B D 7 1 0 0 0 3 E - 4 0 5 
3 2 3 2 4 4 1 D 7 1 0 0 0 3 E 0 4 D 7 1 0 — 5 9 3 
3 2 S 3 2 0 0 3 E 0 D D 7 1 0 0 0 3 E 0 A - 3 .•• o 
3 2 8 4 . 0 D 7 1 0 0 0 0 5 0 0 0 E 0 0 D D — 4 7 2 
3 2 8 4 6 2 1 0 0 5 B 7 9 C B 3 F 6 F 7 8 = 7 4 2 
3 2 8 5 6 E 6 3 0 0 F 6 7 7 S E 6 0 E 0 7 — f O { 

3 2 8 6 4 0 7 0 7 0 7 B 5 6 F 7 8 E 6 0 1 6 6 4 
-Tv w •—i 

w d G> i i=. 0 7 0 7 B 4 F 6 4 0 6 7 C 5 0 6 s 8 1 0 
3 2 8 8 0 0 3 E 5 1 6 0 0 3 E 0 8 4 E 5 3 — 4 9 5 
3 2 8 8 8 C 8 3 9 1 D 2 0 F B C B 1 2 2 4 — 

3 2 8 9 6 3 D 2 0 F 3 7 A D D 7 7 0 0 D D s 1 0 1 9 
3 2 9 0 4 2 3 E 1 1 0 E 5 C 1 0 C 0 C 7 9 — 8 4 3 
3 2 9 1 2 F E 4 0 3 3 B F C 5 3 E 1 S D 7 1 0 6 6 
3 2 9 2 0 1 0 0 0 3 A B 0 5 C D 7 1 0 0 0 — 5 7 3 
3 2 9 2 8 R F D 7 1 0 0 0 3 E 0 1 D 7 1 0 — 7 0 © 
3 2 9 3 6 0 0 2 1 0 0 5 B 0 6 0 0 7 E D 7 - 4 7 1 
3 2 9 4 4 1 0 0 0 2 3 1 0 F 9 3 E 0 D D 7 s 6 0 6 
3 2 9 5 2 1 0 0 0 3 E 0 R D 7 1 0 0 0 C 1 — 5 1 2 
3 2 9 6 0 0 4 0 4 7 3 F E 3 0 3 8 8 6 3 E — 6 8 2 
3 2 9 6 8 1 B D 7 1 0 0 0 3 E 3 2 D 7 1 0 — 6 0 1 
3 2 9 7 6 0 0 C 3 C 1 0 5 0 0 0 0 0 0 0 0 — 3 9 3 

Key Helper 
Colin Newcombe, 
Sudbury, 
Suffolk. 

THIS PROGRAM defines most of the keys, A-Z, 

to print whole Basic keywords without affecting 

the numeric k e y p a d . The program uses less than 

1K of memory. 

In the CPC-464 User Guide, there is a para-

graph of key defining which tells you very briefly 

about the numeric keypad which can be used as 

function keys — this makes 12 function keys, key 

numbers from 128-139. 

The other 20 function keys are not mentioned 

and are left out of the user guide. The program 

which I have written uses these 20 and leaves 

the numeric keypad alone so it can be used as 

normal because many people use the keypad for 

entering Data than using the normal top row 

number keys. 

I have made it as easy as possible to remember 

which key prints which keyword. The keywords 

are called by pressing Control and a Key: 
A 

B 
c 
0 
E 

F 

G 

H 

I 
K 

s AFTER 

= BORDER 

= CHR$< 

= DATA 

= ELSE 

= FOR 

= GOSUB 

= HEX$< 

= INKEYS 

= KEY 

L 
M 
N 

P 

R 

S 
T 

U 

V 

w 

LOCATE 

MODE 
NEXT 

PRINT 

RETURN 

SYMBOL 

THEN 

UPPERS 

VAL( 

WHILE 

As you can see, it is very easy to remember 

which keywords each key prints. If this sounds 

complicated then I suggest you sell your micro! 

I have tried to use the most commonly used 

keywords 

by: 

AH of the keys can be reset to normal 

CAL &BB00 

Using this very short program you can speed 

up programming and make typing in listings 

easier and much quicker. 

1 0 0 
1 1 0 
120 
130 
140 
150 
1 6 0 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 

REM ****************** 
REM *** Key Helper *** 
REM * Colin Newcombe * 
REM ***** 3-6-85 ***** 
REM * Software File. * 
REM ****************** 
REM 
REM - Loop to define KEYS -
REM 
FOR big. key*/.= 140 TO 159 
READ messaged ,1 etterS , key. numberV. 
1 ower '/.=ASC (LOWERS (1 e11 er S) ) 
up per V.=ASC < UPPERS (letter S) > 
KEY DEF key. number>1, 1 ,lower7.,upper"/.,big, 
KEY bi g. k e y m e s s a g e ! 

NEXT big. key'/. 
REM 
REM - DATA for key defining -
REM 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

key"/. 

"AFTER "tA,69,"BORDER ",B,54 
"CHRS(",C,62,"DATA ",D,61 
"ELSE ",E,58,"FOR ",F,53 
"GOSUB ",G,52,"HEXS<",H,44 
"INKEYS",I,35 
"KEY ",K,37,"LOCATE ",L,36 
"MODE ",M,38,"NEXT",N,46 
"PRINT ",P,27 
"RETURN",R,50,"SYMBOL ",S,60 
"THEN",T,51,"UPPERS",U,42 
" V A L < " 5 5 , " W H I L E ",W,59 
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CLASSIFIED Contact: Susan Platts 

ADVERTISEMENT RATES Copy Date July 29th 

L i n a g e : 6 0 p p e r w o r d 
( M i n 2 0 w o r d s ) 
B o x N o : £ 7 . 0 0 e x t r a 
L i n a g e a d v e r t i s e m e n t s a r e 
p r e p a y a b l e o n d t h e o r d e r f o r m 
p u b l i s h e d in t h i s s e c t i o n s h o u l d 
b e c o m p l e t e d a n d r e t u r n e d 
w i t h r e m i t t a n c e . C r e d i t C a r d 
f a c i l i t i e s a r e a v a i l a b l e . 

R A T E S Q U O T E D B E L O W A R E S U B J E C T T O T H E A D D I T I O N O F 

D i s p l a y — r a t e s p e r see ( M i n . 2 s c c ) 

O n e i n s e r t i o n : £ 1 0 . 0 0 
T h r e e i n s e r t i o n s : £ 9 . 7 0 
Six i n s e r t i o n s : £ 9 . 5 0 
T w e l v e i n s e r t i o n s ; £ 9 . 0 0 
D i s p l a y a d v e r t i s e r s s h o u l d 
p r e f e r a b l y r e s e r v e s p a c e b y p h o n e . 

1 5 % V A T . 

C l o s i n g d o t e for C lass i f i ed 

a dve r t i s emen t s is t h e 2 9 t h 

Ju ly for t h e S e p t e m b e r issue . 

P o s t t o 

Y o u r C o m p u t e r , C l a s s i f i e d 
D e p a r t m e n t , R o o m H 2 1 1 , 
Q u a d r a n t H o u s e . T h e Q u a d r o n t , 
S u t t o n . S u r r e y S M 2 5 A S . 

fir/tain's Biggest Selling Home Computer Magazine, 
Make you* Amstrad User Friendly 

with 

AMSD1SK I 
• The most powerful Amstrad disc 
ut*ty lo late 
e With many features including the 
recovery of disc files, that have been 
accidentally or deliberately erased 
• The independent Amstrad review 
wvs "For peace ot mod. this is • 
utility thai no Amstrad disc user 
thos4d be without" 

ONLY €9 95 
Ail above prices include pott 4 

package please add CI tor overseas 
orders 

INTERLOCK SERVICES L IMITED 
37B N e w Cavendish Street . 

London W 1 M 8 J R 

ATARI HARDWARE 
A t a r i 8 0 0 X L - A t a r i 1050 d isk d r i v e 

£ 2 3 9 95 
A t a r i 8 0 0 X L £ 7 9 9 5 

A t a r i 1050 £179 .95 

A l l p r i c e s i n c l u d e V A T 
p&p is free in UK 

Please send cheques/PO's to; 

S J B D i s k S u p p l i e s ( D e p t Y C O ) 

11 O u n d l e D r i v e 

W o l l a t o n P a r k 

N o t t i n g h a m M 

N G 8 1 B N mSmm E3 
T e l : ( 0 6 0 2 1 7 8 2 3 1 0 

Z X S P E C T R U M R E P A I R S 
CHECK THESE FACTS 

1 FAST RELIABLE SERVICE 
7 QUALIFIED STAFF 

3. 3 MONTH GUARANTEE 
+ + FREE POSTER * + 

Send your machine only 
Plus o cheque/PO lor CI 9 95 

To: MICROTRIX 
24 G t . M o o r 5f . B o l t o n , BL1 1NP 

Tel . 0 2 0 4 3 9 8 1 7 6 

M O D E M FOR SPECTRUM JTX 

5000 N E W UNUSED £65.00 

Tel : 0983611756-

SPECTRUM SOTTWARt 
G m t o u d e n V i K C7S0 
«rw?«Uxe4aK rrso 
WlU'.0ie»48K t i n 
S H o o u x a t fa so 
T e t h n « p T « n » ( ca 50 

A l l ftV€ FO* tn 00 
M pnem mtmde pSp 

CneouetPOs M A C W i n ™ , 1 Susan O n 
P m * V f Wamnglon Crwi lwe WAS JRf 

C O M M O D O R E 6 4 — A M S T R A D — A T A R I — M S X O W N E R S 

MIDLAND COMPUTER LIBRARY 

NEW SOFTWARE library for Spectn 
100't of titles. Send SAE. Comelot Software 
Club. I Cae Ymryson Caern. 
Gwynedd. North Wales. 

Arfon, 
727 

S P E C T R U M S O F T W A R E 
L I B R A R Y 

Hundreds of Popular Titles 
2 Weeks Hire frem 50p indudm( postage 
No Mernbrrihip fee Send (or DeU.lk to 
PO Sox 6J. BanMctd. Surrey SM7 JQT 

All the latest t i t l e * o n c a s s m e . d e c and 
car tndge 
? H u e your I | ' V g a m e absolute ly f ree 

U p to £ I 7S 
3 l i f e m e m b e r s h i p 16 00 
4 Hire charge f r o m only £1 p & p for fu l l 7 days 
5 No l imi t t o l ha amoun t of games you can h i re 

6 All games onginais * ih full documentation 
7 Games. Business and Educational softwaie 
B Return of post service 
9 lowest new h u d and software p n e n in the IIK 

10 J o r now on 14 day money back guarantee 
11 Over 1,200 games in stock inc many UK imports 

Send cheque or p « f # ' order for C6 with your o n e select ion or large SA£ tor further de ta i l s 
s ta l ing mer f i r ne fo 

cs 
MIDLAND COMPUTER LIBRARY 

28 College Street 
Worcester WR1 2SL 

Tel Worcester 611072 

D U S T C O V E R S S E T S F O R 

A M S T R A D C P C 4 6 4 / 6 6 4 

£ 6 . 9 5 

'Matcfwtg proofed nvkm Treated W I T H ant, f l a w 
•nhAHOi <*een,Vkie p v n g on n x m g i cove* 
AMSTRAO CPC o n keyboard cover 
'Ptees* stale model , cotoui o» mono 

Cover for Ta tung -E ina te in £ 7 . 5 0 
Pioofed pale grey nylon cnp#d <n mack wim name 
on keyboard 

Cover fo r o the r c o m p u t e r s 
Mett lwtg proofed nylon wirh ion,ng piping and 
name on kevtioard BBC. DRAGON f 4 «S 
COMMOOOfU GOLDSTAR. SANVO SOMV 
TOSHIBA r j 9 5 In black but unpiped 
SPECTRUM plus (2 50. O l f l 95 

M a t c h i n g c o v e r * (or Pr in ters 
Amerrad DMP > Canon PW 1CM0A CommoAxe 
U P S t o t (peon FX SO RX SO. Wennesmenn 
MT BO. Panther OX 109 Sherwa CP 8 0 CPA SO. 
Se*OSh( W O Taken KP« 10 f 3 95 Brother KtS, 
[ } K * m Juki 6 1 0 0 at f a 40 
• a s Hour Turn Round I s i Class Postage 
AlSOAVMHA»Ll Monrtot. dnc * i w « L end 
good lange o* B u v i w Computer covers eg 6 W 
PC. Apricot. Macintosh Ofcvetin M - 7 4 

BBO C O M P U T E R D U S T C O V E R S 
39 MANSE AVENUE 

WRIGHTINGTON WN6 9RP 
Telephone 0257-422968 

T R A D E E N O U I R I E S W E L C O M E 

Spectrum Repairs 
I I6 .9S inclusive of labour, parts, p&p 
etc. Z X81 for £11 Fast relia ble service 
(Av repair 24 hrsl by qualified enguv 
eers. Send computer only to: 

HS COMPUTER SERVICES 
2 The Orchard. War Ion. Freston. l ^ nm 

PH4 1 BE. Tel. 0772 632686 or 634897 

r „ I » 7 M l U. J? 
r y ? SAVE UP TO 50^ OFF MANUFACTURERS'RECOMMENDED 

J ' / RETAIL PRICES! Many of I he lop ceseetle based titles for all 
' popular makes of computer* are on offer—with a lul l money 

j M T back guarantee il not highly delighted 

v Q i 

S E N D 

F O ° E R S I R R " T . V E 
S O F T W A R E 
C A T A L O G U E 

Please ruth mt your FREE descriptive software catalogue 

Make ot Computer 

Name I 

Address 

P H I L I P S & P H I L I P S C O L T D 

Scriptomalic House, Toffington Park. Finchley. 

London N I 2 9QU Telephone 01 446 S64B 

PROFESSIONAL REPAIRS 
T h e c o m p l e t e S inc la i r service cen t re 

Z X - K 1 . : £13 .95 

Z X 16K R A M £1.1.95 

Z X In ter face 2 £13 .95 

Z X In te r face 1 £17 .95 

Z X M i c r o d r i v e £17 .95 

Z X S p e c t r u m £17 .95 

Z X Pr in te r £17 .95 

S inc la i r O l P . O . A . 

16K t o 4 8 K U p g r a d e £26 .95 

A lso B B C , t 64 . O R I C , D R A G O N , A T A R I & A M S T R A D 

Ku i g 0234-213645 

* A v 3-4 d a y t u r n a r o u n d * 6 m o n t h war ran ty 

* A l l inc lus ive pr ice * Free es t ima tes 

ZEDEM COMPUTERS LTD. 
2 K i m h n l t n n R o a d , Bed fo rd . M K 4 0 2 N R . 

(T r a de a n d overseas enqu i r i e s w e l c o m e ) 
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- M A X A M -
FOR THE AMSTRAD 

m 

& 

FREE M E M B E R S H I P 
S O F T W A R E HIRE 

• VtC 20 • COMMODORE 64 • 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

V S H ( Y C ) , P O B O X 6 5 . 
N O T T I N G H A M N G 1 . 

PLEASE STATE MICRO 

n 

COMPUTER REPAIR CENTRE 
Have you 901 problem* with your 

computet? 
THEN CALL US 

BBC. Specmim. CBM. Dtigor 
Mm! order or calf in 

ENFIELD 
COMMUNICATIONS LTD 
135 High St. Ponders End. 

Enfield, Middx. 
01-OOS7T72 

B L A N K C A S S E T T E S 
WIIH LIBHAHV CASES 

CIO CIS C30 c » 
10 365 J » 400 400 
50 <4 00 14 15 14 30 14 10 

100 n 00 76 00 27 00 27 00 
Fully inckitive ICOD 65i> erlral 

Superior lapel Dwt'l Settle tix L«tt< 
e e * 

5 V « " D S / D D D I S K S 
10 lor iiaOOIully inc 

10 lor £13 » inc PI*MC Case 

RING US MOW' 167*1} H U M 
UK HOME COMPUTERS IDept ¥C) 

82 CHUHCKWAKD AVE 
SWINOON WILTS SN2 1NH 

R O M SOFTWARE FOR 
THE A M S T R A D CPC 464 
FULFILS THE PROMISE OF 

YOUR AMSTRAD 
SUPERPOWER R O M - C A R D 

- 7 Sockets lo r SK or 16K e p r o r m (external 
cased un i t w i t h bus extension) £ 39 9S 
SUPERPOWER ROM-BASED 

SOFTWARE 
Disk User's U t i l i t i e s t M a i l i n g Lisl/Club 

Membersh ip •P rog rammer ' s Toolbox • 
A»embler /Disassembler /MC Code 

M o m lor • AI 113 9 95 each 
Word Protessot Database. 

Spreadsheet. Graphics 'SUt is t ics-
W i l h Data Interchange Prices l o be 

announced Avai lable A u g /Sept. 
Order today Phone 0532 434006 or 
by mai l order f r om MtcroPower Ltd . 
Sheepscar House. Sheepscar Street 

South. Leeds LS7 I A D P&P 9Sp 
Access/Visa. 

W D S o f t w a r e 
FOR THE QL 

WO Oirf i t lei 13rd ed) Ibaae I S SOI 
P I W 1 6 0 Ilia DIReclory <x it on one « t « n 
one i n LOAO COP* <>' PAINT 6 0 f r * s « n h o n e 
Xey Utowv lor r w m * n l Multiple fOHMATma 
to prevent corrupt ion by m e t c h i n j } o l n o t 
TO lXk t t o g ive 441*4. nymbf l i f ld modules m 
program development Pf lUi t f o d files to release 
bP4Ce lone key DELETE* a trlel ft* m i l r ucuo r i * 
e iOUILLHe U w u o l o e E X T R A M l C f t O D R I V I S 
t«dd o n yom Spect rum ones}' 
WO U t f i i e e for CST O O b c i (bete CSl 
100 14* capacity lot CST/CampuUmate Hoc 
ivitifm AND up lo 4 ailia mcrodiivti Uu i 
l . i * fdl> I tmesaver t 
RelQL I M ed l (base CSl 
500 uh< J QL 'eferences ei an ARCHIVt I x Itoo 
long tor on* cartridge wrtft Ulifcrie* antfMorsel 

FOR SPECTRUM/OL/BBC 
WO Morie Tutor (bate £41 
From absolute beginnewr 10 beyond RYA and 
Ameteu. Radio , e c » v « 9 A(%u» pflcn S*1 w e e d 
10 you ' lest W r i t 14 18 w p m l Learn f rom single 
character* v * groups w i t b w ide spaces ro 
random l a m n c u . d K i u H (pacing to norm*! 
W n l * d o w n what you hear, than CHECK an 
Screen or Printer lor I pe r . h for Spect rum w i t h 
Currah M i c i o t p a e i h! A lso o w n message 
random Itgures, le l le i s or rrfesed 

FOR SPECTRUM 48K 
T r e d e w n d (base £4) 
S*"lmg. l t«d*ng strategy game With g raphc 
M p i i M 
Jersey Q u e l l <t»>* £*> 
Ten adventure with Sergerec end the Dragon 
Inert diK) 

PRICES liacl terepe postage -
ttsewttera arid MI 

Speciiitie.BBC Cassettes — base prxa inlf 
01 or Spectrin Micrtdrivtt - fpicirtridgt 

plus base price 
i » ' floppies t] pies base SPDOSl feresat 

tor Spectriasnl 
Two or more programs on one medium - pay 
medium . base £ g W0 Utilities and RetQL tor 
f lO 00. but IMPOSSIBLE to mia 
QL BBC Specrrum programs on one metVum 
Send YOUR cartridge end bete p"ce but 
FORMAT it FIRST in your DRIVE I lor 
compel «il,tv 

WDSof tware (YC), 
Hilltop, St Mary. Jersey. 

Tel. (0534) 8 1 3 9 2 

NOTICE TO ADVERTISERS 

VALUEADDEDTAX 

Would classified 
advertiser's please note 

that 15% Value Added Tax 
must be added to 

advertisement rates 
quoted in this Journal. 

wmr NOT 
let your microcomputer cam you 

money'.' Your hobby CAB provide the 
key to A fabulous income, foil or put 

tlioe. Lxpeii manual explain* how yon 
can u*« you/ microcomputer to set up 

your own businn* from home wilh little 
capital. Send today (or y o u copy of 

'Make Money with yonr 
Microcomputer" £10 IncL pAp (UK. 

only) or (or tree detail* lo: 

Enterprise Book* (TC) 
12 I>l i ie *d Road, 

Waitham Croaa, Herts 
EM8 7HB. 

Money tuck it apt Mrialled. 

AMSTRAD 464 
BINARY BANANA 
MAGIC PEN 
Fill or sketch and save to file 
Loader* allow position anywhere on screen, even hall on Loaders included £4 .95 
SYMBOL 464 
Re design your character set the easy way save to tape and/or Binary readout £3.95 
BIG LETTERS 
Can produce very large tellers, pictures etc . with symbol 464 or standard a.*.C.I.I, 
character sel. Loader program included £3.96. 
LITTLE LETTERS 
Ten lo a file 9 colour* m a imteen by sixteen pixeel letter or small picture, than enlarge 
X2-X4 loader program* supplied £3.60 
THE ARTIST 
Over 20 functions plus airbrush and Bmary screen dump to tape Include* text for titles 
etc. loader load* on screen while cassette runs £4.95 
DETAILS 
Add a disk facility to your cassette system with this unique program Now you can use 
C 60 s or 90"* Mow did you ever manage without it? £2 95 
Trade A export vnqutrtes welcome 

Binary Banana c/o Pi Tec Ltd. 
Park Crescent, Peterborough PE1 4BG. 

THE COMPLETE CODE DEVELOPMENT 
SYSTEM FOR -THE AMSTRAD CPC 464. 

• ASSEMBLER • MONITOR * TEXT EDITOR • 
"The Arnor system is the best editor/assembler to 

be released for the AMSTAD so far" - PCN 100 
"For flexibility and ease of use, ARNOR is easily the 

best I have seen" Pop. C. Wkly Vol 4 No 8 
"assemblers.... look no further. ARNOR's is the best I 

have seen... by far the easiest to use and most 
friendly \ have c o m e across" 

- Computing with the Amstrad. April 1985. 

Now available in A l l THREE formats 

Tape (only) £13.50 
Disc £26.90. 

16K ROM + multifunction adaptor £59.90 
(All prices include VAT, p & p) 

C h e q u e s / P O s to A R N O R Ltd Dept YC 
PO B o x 6 1 9 , L o n d o n SE25 6JL 

-Overseas - no extra - Trade enq's welcome * 

Make MAXimum use of your AMstrad 

Hotline Technical 
01.653.1483 01.652.2174 

FLOPPY DISKS 
8UIK PURCHASE FOR MAXIMUM DISCOUNTS 

AN UNCONDITIONAL GUARANIEE 
It you ore disolulicd with the disk* they will be repkxad or fuM credit grven whichever you 
prefer 
the disks ore certified 100% error free arid corry a 10 miHon pass warranty without di-,lt 
related error* or vgndicanl wear 
PRICES '• /<"disks jmclusiveof VA1 poslondpackaging| Orders under 10un>i-.odd another 
20% of the prices shown 

DISCOUNT 
PRICES/DISK 

El 08 
El 15 
£1 27 
El Ab 
El 54 

T Y P E S 
SSSD 48 1PI 
SSSD 48 TPI 
D5DD 48 rPi 
SSDD96 I d 
DSDD96 TPI 

RRP 
E2 77 
C2 97 
£4 25 
£4 79 
£4 95 

Terms P<rym<vil with order 
T J . SERVICES CO., 

Roach Hous«, 3 Bcltona Gardens, Cheshunt Herts. INS 0PA. 
Tel: 0992 20365 

(Hue I * o n e ATMCH s o r r w j u u 
OVEJT I M TITLES AVAUJUUC 

ALL AT iXSCOUNT FUCCS e g ( A I A TWOS 

i r ' sJ X i y t L Otic M S v r i A * w M fce*»o« 
U S * Areata WW KJburx Encooalar. Skiairible Shoe 
livrtpuitf tS 90 CrifcbM?* f i n a l e Ounwuihlrr 1 
I I . I i s t f t Chen D Digqei. I ' I I I I r» force D i , 
H.VFNJ, ClelttiTHlaniv Griuteiu. Hwnar Altera 
I M « . U i r l of llhasion k e Ctaer M k l C H i W a i v t 
tanr, Hal SptaL Scuba Dn* Spoolnr Uanaon. Super 
Meiems TtmiM. to Sore. Ultima Umr. A - j ck 
Cybemun. *eckgan*Ke. Prauahls. Chce CofabWr 
l i rva i te i Probe 1 Tnrkuvx. J>Mur iMTympini tr. SB 
Canqonc. Claesv XacLrg Hauc Muter Spare Stank 
World Oeoerepfcv. 4 Caenaa QtJdrrn. £ r VI Cwafcaeer, 
DutxAcal Tuwri TerOaiA. Duel Press L n n 0. Sryx 
Traea Ar I. Xettoe I, fagm levre«e I I I 90 AtClu: 
One Calr. One Hon Dim Covers O H Oe. 0)1 ! • « 

U K 
ATMOS Her a: PUKTEX t n n 

met <*Ur 
CHrOateOl SOfTWAItt 

I H l i l iPncet a r lu t p4pt 
ID Hoasy Lea ad. Wnghtiitglori 

» f w . Urv-. WW WN 
Tai ttasnuitis 

Oerenaa Ptatear AOd 9Cp Ewx/pr tt 

Writm or Pftoaw hi ITll t*t 

COMPETENT person required to write, 
control and graphics program tor science 

380Z Apple or BBC Indicate education 
experience Box No. 734 734 

HOME ACCOUNTS Put your house in order' 
Probably the best home use for 'youf 
computer! Comprehensive coverage ol bank 
account*, credit card*. HP, etc Inbuilt 
accuracy check for all Iranxaclion*. Project 
cashflow tor any period ahead Available for 
CBM 64 or VIC 20 £B 45 or free detarfs Irom 
DISCUS SOFTWARE. FREEPOST. Windmill 
Hill. Bniham TQ5 9BR Tel: 08045 55532 

477 

NOTICE TO 
ADVERTISERS 

In view of 
legislation which 
may shortly be 

introduced, 'Your 
C o m p u t e r ' will not 
publish advertising 
for copiers or other 
equipment which 

may encourage 
copyright theft . 
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BLANK DISKS 
SJB S U P E R S A V E R S 

5'A" blank disk 
(bulk packed by memorex) 
10 single side/double density 

£12.95 
including free plastic case 

10 double side/double density 
£16.95 

including free plastic case 
50ss/dd inaperspex 

storage box 
£59.95 

50 ss/dd in a perspex 
storage box 

£79.95 
All prices include VA T 

p&p is free in UK 
Please send cheques /PO 
to: 

SJB D I S K S U P P L I E S 
( D e p t Y C O ) 

11 O u n d l e D r i v e 
W o l l a t o n P a r k 

f r " * ^ N o t t i n g h a m 
N G 8 I B N 

Te l : (0602) 782310 

ASTROLOGY 
for beginners 

only £11 .50 
A Starter Pack compming a umple program 
to talcuiate a horoscope. an ntroductory 
booklet & 2 srfMeaching program! (how 10 
interpret tr>e horoscope) 

No previous knowledge 
required 

Spectrum. BBGEIectron, OCK. Dragon, 
Tandy'Gente. Commodore 64'PET. Atari 
Sharp. AmstradSchnexJei. Colour Geme 

Mary more programs for 
experienced .mrotogen Mso 

otfter mcrcn. CPrM and MSDOS 
Ortt programme jy i mam in 

NederlandslaUge veryies 
.rrknjgti.i.ii voor Spectrum A 

Commodore 64. Vraag Documentatiel 
Cash vvrtn ordrf (Add 50p outside UKI of 
large Me for free catalogue to 

A S T R O C A L C 
( D e p t Y C ) 

6 7 P e a s c r o f t R o a d , 
H e m e l H e m p s t e a d , 

H e r t s . H P 3 8 E R . 
T e l : 0 4 4 2 5 1 8 0 9 

S P E C T R U M M A C H I N E C O D E S Y S T E M 
A S S E M B L E R . DlS- A S S E M B L E R . T E S T E R O E B U G G E R . O N L I N E L E A R N I N G A I D 

with ttadi {rowwK machine code booklet. 
Optom include ut«( irwrodriw. primer he* or decimal numbers 

"A <?il¥erent ipprvich fjirtfif j htghijr uubir the mot *npreiMve part is the ( M l tie bug 
ItMuret •rrtluablt /tad* to the secrets ot the ZS0 /Spectrum CfU> — PC T«J»jr July IS 
"Ir i«emi to hire itaokxdy ererythmf fr>u coufo pow.pi> wtrH for m»cNnr codc much tire it 
taken .n the manual m mjhng the code at &iuc-Mre * poeubte " — PC W***IT 21 Mar 8S 

Cassette t7.*S, MicrodriTr Caririd(* f».7S, Overseas • £1 
Order! with PO/cheque to R O Y B O T . Dept. YC4. 4S Hulfertd(e Road. 

Rayleifh, E w i SSA » N L Write or td: 0243 771443 for leaflets. 

KELP needed in packaging and mailing 
hardware and software overseas Please 
write to Corso Serra Barrio Sanatono. 
Nueva Helvetia, Uruguay- 702 

LE\ K.I. 9 ADVF-NTl RES 
(or .UK or higjerr » « « « » uf 
AMSIKAII B«< SPECTRl'M 
< B\|M MS\ IMIKI 'H IS l 

Ml.MC IT ECU \TARI 
< i»K»ss.il Adventure. Adventure OueM. 
Dungtcn Ailst-nniii, Smmtull. Return 

TU L ilcn. I OIIKHITIIIK AM text 
adventuresCtf .45 citvicitcki(111 "TSiln-i. 
HIM A; CUM iMll) I AImi t mciakl Me — 

(ttapbk adventure tri 9$oac1tcor(£K 
disc M»< A C BMonlvl 

Q U A Z A R C O M P U T I N G 

2V Western Road . 

Newick, F,. Suvstx B N 8 4 L E . 

IMPROVE YOUR PROSPECTS 
with skills thai employers want — learn 
the easy way with modern home study 

courses from Ideal Schools 

MODERN ELECTRONICS 
Train lor success in the lastest ever 

growing industrial sector. 

COMPUTER PROGRAMMING 
The demand lor Programmers is 

increasing constantly — don t miss out! 
For Iree booklet write today to 

IDEAL SCHOOLS 
<R«l YC12I 
60 Si. Enoch So 
Glasgow Gi UK 
Tel 041 -248 5200 

The Publishers take an 
r e a s o n a b l e ca re t o 
ensure that c lass i f ied 
a d v e r t i s e m e n t s a re 
genuine, but readers 
m u s t s a t i s f y t h e m -
selves that they wi l l be 
o b t a i n i n g what they 
require before enter ing 
Into t ransact ions, parti-
cular ly II they involve 
large sums o l money. 

i»i>* 

LETTA-HEAD 
f o r t h e 48k S p e c t r u m 

"BATTLEFRONT", the ULTIMATE 
EPIC IN WAR STRATEGY GAMES 
for the CP 464. Covers all modern 
convent ional war fare . Includes 
f ighters , bombers , parat roops, 
tanks, art i l lery, scouts, g round to 
air missiles and the ability to select 
forces and change scenarios. Only 
£ 8 . 9 5 Cheques/P .O. to Z . Karim 
So f tware . 60 Helena Road , 
London E l 3 0DU. 

An ENIIttlir ORIGINAL utility prorp.im to 
design and prm your Own t H i u n n i letter-
heads orders. receipts. personal stationery, 
uoels and posters 
* S afferent type faces 
' Proportional spamq 
' Van,>we owacter width s newyv 
• Bock stroll inverse A e<ase 
• Variable trwknrvs boi function 
* Graprnrs mode tor yoct logo dr-uyi 
* Special cassene lapel option 
• Many more featwes' 
Drives Epson type printers |ex Star M T. 
Shnwa etc ) via most interfaces (IFI. H4oertsay 
Kempstorv Kempston C Tasnun, Uaei. 
Wafadrrvel 
PtKf IfSOoncaorttr. C 9 SO on taitridgf . or 
SAl foirmer i)era«n < additional mtertate 
cprrmrtitMfiTy from 
Bradway Software (YC|, 
33 Conalan Ave., Sheffield 

S. Yorks, SI 7 4PG. 

Classified Rates 
iHHig. Mp per word l*Un M wordl) — 
p r . p a y a b l * 

I uJ<ri j thovkf the form 
pnxM m HOCK CAnrAtS l+o»e»v+9r 

ot 7 mrerdt Mom* ond oddmr fo be 
po*t tor 4 i orfmriieiieii ao. Nwnber 
H required It [7 OO txtto. 
Oltptoy — rotas p#r tCC IMln 2tcc) 
O n * insertion CI0-00 
Three in tan ions tV.TO 
Si* insert ions : W.JO 
Twelve insertions 0,00 
Oi&ey adreft'st's should provide separate 
coot and pre'etabtr reserve space by phone 
I0I G6I 3036/ 
Method ot Payment 
C h e q u e * etc. should b e m a d e o o y a D i e 
to BueneM Pre** International Ltd. end 
croeeed I enck>*e herewith 
c h e o u e P O for 

Pieose oeon my AccesvViio Bore toy 
Cord Americon Enpress OinenClub lnf> 
as t>ek)w 

CLASSIFIED 
ORDER FQRM 

Please Insert the following advertisement In Your Compute r Classified Section 

L I N A G E 
P L U S 
15% 
V A T 

T O T A L L I N A G E 
P L U S 
15% 
V A T 

T O T A L 

£12.00 £1.80 £13.80 

£15.00 £2.25 £17.25 

£18.00 £2.70 £20.70 

£21.00 £3.15 £24.15 

£24.00 £3.60 £27.60 

£27.00 £4.05 £31.05 

£30.00 £4.50 £34.50 

No. of Insertions required Q Box No. required YES/NO 

NAME (Please include initials) 

ADOMSS 

SIGNATURE 

Post to: 
Cut out the order form and return 
together with your remittance to 
Cimrfvd Department. Your Computer 
R o o m H211 Quadrant Houte. The 
Quadrant. Sutton. Surrey S M 2 S A S 
101) 861 3036 

Payment by credit c a r d p lease state address c a r d ts registered 

Dayt imefe l .no 

THIS FORM SHOULD BE RETURNED BY JULY 29 FOR THE SEPTEMBER ISSUE 

Company Registered Number ISIS37 Ifnglendl Registered Office. Quadrant Novae. The Quadrant. Sutton. Surrey SAO H i 
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Acorn Computers 
Telephone Cambridge 0223 210111 

Atari 
Telephone Slough 0753 24561 

Amstrad 
Telephone: Brentwood 0277 228868 

Commodore CBM 
Telephone: Northampton 0536 205252 

Enterprise 
Telephone: 01-739 4282 

Sinclair 
Telephone: Camberley 0276 685311 

Tandy Corporation 
Telephone Birmingham 021 5566101 
en I 33 

Toshiba 
Telephone Camberley 0276 62222 

Local, national and 
international micro 
events are updated 
here. 

Making Music 
Be warned, some days arc irade only so 

check with (he organisers before you 

wander in and check out all the new 

chip and computer-assisted ways of 

making music. 

The event more properly known as 

the British Music Fair takes place from 

July 30-August 4 (first three days trade 

only) at Olympia 2. Organised by 

I'hilbeach Events, London. Telephone 

01-385 1200. 

Info North 
The Information Technology and 

Office Automation Exhibition takes 

placc at Belle Vue, Manchester from 

September 17 to September 19. Open 

lo the general public, more details 

available from BED Exhibitions, 44 

Wellington Square, Wellington, Surrey. 

Telephone 01-647 1001. 

In line with defence cuts. Sinclair Spectrums (bought from the 
warehouses of old microcomputer distributors which have gone 
bust) are now controlling Britain's first-strike capability. Not 
entirely true, as the picture above shows Westland hleicopters 
supremo Dr Jones demonstrating a special presentation version 
of Durell software's Combat Lynx to Major General Goodman of 
the Army Air Corps. 

BBC Micro 
User Show 
UM1ST, The University of Manchester 

Institute of Science and Technology 

hosts the BBC Micro User Show from 

September 27-29. £2 to gel in if an 

adult, £1.50 for non-adults. Telephone 

Database Publications, Stockport for 

more details: 062 429 8080. 

ALL MAKES 
OF 

MICROCOMPUTERS 
PRINTERS 

PERIPHERALS 
AND 

SOFTWARE 
SUPPLIED AT 

DISCOUNT PRICES 

MICR0G0LD 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET 
LONDON NW1 9NN 

Telex: 295931 UNICOM G Tel:01-4821711 

INDEX OF 
ADVERTISERS 

AGF Hardware 35 
Amstrad 5. 54. 55 
Anirog Software 26, 28 

B 
Beebug 14 
Belasoft 61 
Bondweii Trading Lid 8 

Caidew Business Computer 
Syslems 88 

Computer Link 18 

Elite Systems Ltd 5 
The English Computer Shop 88 

H 
Hi-Solt 86 

IDS Computer Systems 71 
Interface Publications Lid 38. 71. 86 

L 
LCL 

M 
Micro-X Ltd 
Micropold 
The Micro Workshop 
Miracle Technology 
Memorex UK Ltd 
Modem House 

61 

i 
14 

49 
6, 7 

38 

N 
New Generation Software 

Ocean Software Ltd 
Opus Supplies Ltd 

Picturesque 
PV Tubes 

O 
Quicksilva 

Railway Magazine 
Ram Electronics (Fleet) Lid 
RSD Connections Ltd 

S 
Selec Software 
Silica Shop 
SMT 
Swanley Electronics 

Tasman Software 
Thorn EMI 

Thoughts and Crosses 

U 

50 

57, BC 
9. 88 

49 
14 

90 

86 
71 
35 

18 
65 

35, 49 
61 

10. 11 
82. 83 

20 

• U S Gold Ltd IPC. 24. 37. 43, IBC 

' V 
Vorten Software Ltd 36 

Your Computer Subscriptions 30 
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Super smooth scrolli 
High resolution grap] 
Nine different alien a 
Scrolling high speed 
Exploding volcanoes 
Ultra fast action 
Cassette £9.95 
Disk £34.95 

U.S. GOLD Ltd., Unit 10, The Parkway Industrial Cantre, Heneage Street, Birmingham B7 4LY. 
Telephone: 021-359 3020. Telex: 337268. 



Ocean Software « available from selected branches of: 
WOOlWOflTH WHSM! i l l 

' j m S m LASKYS. R u m b e l o w s . C O M E T 

Spectrum Shops and all good software dealers. 

Ocean Software 
Ocean House 6 Central Street 
Manchester M25NS 
Telephone 061 832 6633 • Telex 669977 Oceans G 


