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Consultant Professor Christiaan Barnard 
Building on the tremendous success of Channel 4's THE 

LIVING BODY" now regularly attracting more than 1 Vfr million 
viewers a week, Martech is proud to present "THE LIVING 
BODY" for the microcomputer. 

Designed and written by a specialist programming team 
and drawing on the knowledge and expertise of one of the 
world's leading publishers in the field of medical science, this 
software package now offers computer owners an 
unprecedented opportunity. 

Just as a flight simulation program allows you to try your 
hand at piloting a plane, no fewer than six separate programs 
allow you to discover, understand and even control the 
workings of a living body. How well you do may depend not 
only on how quickly you leam, but also on your skill and 
speed of reactions. 

To help you master the six programs a 32 page, full 
colour booklet packed with helpful information and stunning 
illustrations is included Professor Christiaan Barnard, the world 

martech 

famous heart surgeon, has acted as consultant in its 
preparation. 

THE LIVING BODY' software is all about YOU. 
It is challenging, exciting and very enjoyable. Don't miss it! 
(For Children—ttnd enquiring Adults ) 
This package includes six computer programs:— 

1. Getting to know your insides 
2. Building a blood system 
3. Heart operation 
4. So you think you can breathe 
5. Adventure in digestion 
6. Keeping Going 

plus a 32 page full colour booklet 
ONLY £1995 cassette versions 
OR £24.95 on disc (CBM64.BBC 'B' only) / 

Available from most leading retailers or order /Goldcrest 
direct by mail (price indudes P & P), / M . .i,(rrvrto 

Martech is the registered trade mark of Software Communications Limited, 
Martech House, Bay Terrace, Pevensey Boy, East Sussex BN2-1 6EE 

TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX: 87465 EXIM Bnghton 



Cover shot — Atari's Jack Tramiel: 
page 54. 

BBC Grand Prix Racer: page 62. 

CBM64 Quickplot: page 104. 

Graphics articles between pages 90 
and 105. 

O NEWS: Finally debugged QL at last available; £15 Japanese computers; Commons bans 

Z O i micro-pirates; Acorn slugs it out with the crticis; Lynx — the cat came back. 

FIRST BYES: Ha 

how to make chips. 
^ ^ LETTERS: Sinclair steam engine; a 

I cowherd writes. 

Blackburn roving reporter. 

^ C O M P U T E R CLUB: A scoop for our 

45 

Q " J FIRST BYES: Hacks versus hackers; 

J I I 

43 modem and Amstrad disc-drive. 

SOFTWARE SHORTLIST: Quicksilva come back to life with Gryphon; Ultimate 

experience alienation; CP Software become Grand Masters. 

QUEST C O R N E R : Our regular review of what adventure games arc commercially 

available. Hugo North casts the runes. 

ATARI — THE MOUSE THAT JACK BUILT: Atari is go. Anything can happen in 

the next half-year. Mcirion Jones reports Jack Tramiel's war on home micros. 

53 
54 
C ^ COMPETIT ION : Win an Atari plus 

0 / 

62 
printer and disc drive. 58 THE NATION'S HEALTH: 

VDUs a social disease/ 

Are 

BBC G R A N D PR IX : Can you smell the exhilarating scent of burning rubber? Better 

chcck your extension lead. A great game from Michael Barter. 

C C SPECTRUM CROSSF IRE : Armed 

b b : 
"7 Q A M S T R A D CROSSF IRE : Jason 

/ O Charlesworth transports a program. 

78 
1 and deadly — to yourself. 

D R A G O N SPIX : A fearsome bundle of energy is stalking your living room. Send it 

down to the off-licence and concentrate on this gripping Tom Fiers program. 

85 SPACE JUNK: Nalin Sharma continues his odyssey through galaxies of garbage. 

Discover how top-flight arcade games are written in this scries. 

90 
94 

BBC GRAPH ICS : Ever wanted to plot points in Mode 7, Mode 3 or Mode 6? Chris 

Bowerman puts the boot in to accepted BBC programming procedures. 

SPECTRUM P IKCHACHANJA: Timothy Closs puts the gloss on graphics with a 

mind-expanding visual animation procedure. 

96 C O M M O D O R E CBM-64 P IKCHACHANJA: Nalin Sharma does wonders with the 

number four. Be your own independent television station. 

99 ZX-81 SCREEN LASSO: Mark Stcnlakc ropes in his 16K ZX-81 to cut screen 

handling problems down to size. 

104 CBM-64 QUICKPLOT: JeflTHatto enables you to plot points in high resolution and 

then switch back between hi-rcs and norma! character display. 

1 [ I T S P E C T R U M C O M P A C T O R : 

I U / James Higgo squeezes his Sinclair. 
1 f l ft V I C " 2 0 C O M P A C T O R : Peter 
I U O Mew compacts a Basic program. 

1 1 0 S P E C T R U M S I t fGLESTEP: Singlestep from Ian Potts is one giant leap for a 

micro. Step through machine code programs. 

Q TELSOFT: Every month you can get Your Computer programs into your computer 
I u via a modem. This month it's Spectrum Pikchachanja and BBC Graphics. 

14 C QL TUTOR: Phil Holliday provides a fully-fledged monitor program in the last of 

I J 

120 
125 

his series. Want to monitor machine code? Then this is the one for you. 

A M S T R A D D ISASSEMBLER: Kevin Probert turns raw machine code data into 

readily-understandable assembly language mnemonics. 

C-5 S INCLAIR WINNERS: Fasten your scaibelts as we reveal the lucky winners of 

the world's most advanced tricycle. 

-j RESPONSE F R A M E : Tim Hartnell helps readers who have problems with their 

home computers. 

1 2 9 S O F T W A R E F 1 L E : T c n Pa&cs o f 1 free software. 

1 R 0 D A T E B A S E : Forthcoming micro 
I U f c events are subtly hinted at. 
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It's a range of top quality software from 
Commodore designed to make the most of your 
Commodore 64's capabilities. 

New packages will be 

introduced to the Gold Medallion 
Medallion range every so often, 
but only if they are really 
exceptional. They'll definitely be hard soft to beat. 

1 Miss any of them, and you really will be 
missing out. 

MUSIC MAKER 
Whether you're an accomplished musician 

or an out-and-out beginner, Music Maker 
strikes exactly the right note. 
= = No matter if you've never played a note 
before, so long as you can hum and you know 
your ABC, you can start to play famous popular 

tunes immediately. 
e e=e e e And it won't OOWOOOK 

be long before you 
appreciate Music 

Maker's many 
advanced 

capabilities: 
you can 

synthesise many 
musical instruments, even 

create your own 'synth' electronic sounds, 
choose between monophonic or polyphonic play, 
summon up pre-programmed rhythms and bass 
accompaniments, and more. 
= = = Music Maker is the first in a series of 
packages which will fully exploit the Commodore 
64's outstanding musical capabilities. 

On disk or cassette, with music keyboard, 
a clear and concise manual, and song book, for 
just £29.95. 

SPIRIT OF THE STONES 
It's a treasure hunt for 41 real diamonds 

hidden somewhere on the Isle of Wight. 
Only one man knows where they are, and 

he's not saying. 
= = All that he has to say he's said already -

GOU) 
IF YOU 
YOU H 

but in the form of riddles, clues and puzzles. 
===== Solve the puzzles in the Spirit of the Stones 
program and you'll 
find it much easier 
to solve the puzzles 
in the Spirit of the 
Stones book. 

. Solve the 
puzzles in the book 
and one for more) of the diamonds can be yours. 

= = Whoever discovers a diamond 
can also claim his or her share of the 
Royalty Fund, which could grow to a 
maximum of £1 million. It's a game 

that's as entertaining as it 
can be rewarding. 

= = = On cassette or 
disk. £14.99. 

INTERNATIONAL FOOTBALL 
Already it's recognised as the best 

football game ever seen outside of Wembley.; 
It's startlingly life-like, and gives you near! 

perfect control of the players. 
You can kick the ball, dribble it, pass it, 

• hp- : if* t**' "^J^1")' 
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MEDALLION! 
HAVEN'T GOT IT 
AVEN'T GOT ITI 
head it or even throw 
it in from the touch-
line. And every time 
you belt the ball into 
the net. the crowd 
cheer wildly. 

How often you 
score depends on how good you are. and also at 

what level you choose to ptay. 
= = = There are 9 levels 
you can play against the 
computer. Or you can play 
a friend. 

International Foot-
ball is a real test of skill, 
dexterity and speed. It is 
certain to drive you football crazy. 

On cartridge. £14.99. 
JACK ATTACK 

There's no other game like it. It has been 

vim tiixiuutt I iv PI PI hyi us ncooou 

: : 

addictive game, a game of strategy and cunning. 
We can almost guarantee it will turn you into a 
head-case. 
• To stay alive, 
Jack must leap 
aside from collapsing 
bridges and crashing 
blocks, and at the 
same time he must 

make sure he doesn't fall into the water... 
and drown. 
= s = And that's the easy bit. 

Because everywhere 
Jack goes he's dogged by jolly 
bouncing sadistic heads that 
are out to nut him. 
= = He has to squash their 
heads before his is squashed. 

And Jack can't afford to lose his 
head because we've only given him three, and 

voted by the U.S. magazine 'Electronic Games when they've gone, he's gone... 
Hotline' as a 'must buy.' ^ f ^ n f ^ l ^ Q ^ Q p Q Jack Attack is available 

Jack Attack is ^ I I i n n C f l E T T i l D C A T f o r b o t h t h e C o m m o c i o r e 1 6 

Iabout squashing heads. It's an l l f t l l U D U M l U D L f t l and Plus/4. On cartridge £14.99. 

LEGTED TITLES AVAILABLE F R O M BOOTS. WH SMITH. W 0 0 L W 0 R T H , S P E C T R U M . J O H N M E N Z I E S . OTHER LEADING RETAILERS A N O SPECIALIST C O M P U T E R STORES. 



At 21.15 hours oil the night of May 16th 1943 
a flight of specially prepared Lancaster Bombers 

led by Wing Commander Guy Gibson of 617 Squadron 
left Scampton Airfield for a mission so daring, 
that if successful, would do immense damage 

to the German war machine and change 
the course of World War II. 

Dambusters' Lancaster Bomber 
reproduced by kind permission of the 
Royal Air Force Museum, Hendon. 

On May 16th 1985, a computer program will be 
launched, so fall of excitement and realism that it 

will change the course of games software production 

TH 

I 
I 

You will relive the spine chilling experience of this famous raid as 
you take the place of some of the bravest men in recent history. 
You will play the role of pilot, navigator, gunner and bomb-aimer 
in this real-time multiscreen, arcade/strategy game which is an 

authentic recreation of that fateful flight. 



Contact Sharon O'Brien 
051-420-1405 
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"SOFTWARE?)! 

CYCLONE £6.95 TLL £5.95 • VORTEX ACTION GAMES • AVAILABLE AT ALL LEADING RETAILERS 
VOSlfX SOKWAR* SAli-S) tlMtltO VORTtX HOLSf. 74 KANSAS AVtNU£, Of* SOlMit I ANC,WORTHY ROAD iMtOttl MS t̂il 



Quicksilva Mail Order, P.O. Box 6, Wimborne, Dorset BA21 7PY. 
Telephone (0202) 891744. 

WARNING: These programs are sold according to QUICKSILVA Lid's toims of trade and conditions of sale.copies ol which are available on request 

^HSBBSSSI *"1 lcjdfn< mutepk rtcuWj and ^mtmmitHtsa «(wt«rmcanput*ri»M». WH SMITH 

m 

WOOLWORTH 



S S H H A ^ D S E H S 

COMMODORE 

A fully animated 3D adventure 

for I to 4 players extending 

over 64 colourful locations. 

REQUIRES A JOYSTICK. 

R.R.P. £8.95 
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DURELL sales dept.. 
Castle Lodge, Castle Green,Taunton, Somerset,TA14AB 
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takes 
• Communications are now 

Jf? the most exciting, essential part of any computer 
J In the past six months alonef over 150,000 
* modems have been sold in the UK. 

Now, the QL's own communications explosion is 
taking shape... and it has the potential to make 

more of communications than any other micro! 
Read on and discover exciting new ways to use 

your Ql with the QL modem... telephony 
unit... and powerful interface options. 



DAVID KARLIN 
Why QCOM is 

everything you could wish 
for in communications. 

The QL is now communicating - via Q COM! This exciting 
three-part peripheral presents QL users with a multitude of 
ways to exploit the world of communications. 

Once connected to the QL, 
QCOMatlowsyoutoaccessthe 
considerable number of phone-
in databases, such as Preste! 
andQNet. 

QCOMenablesyou tocom-
municate with other computer 
users. Its facilities indude elec-
tronic mail, data transfer from 
Microdrivesand bulletin boards. 

Through it you can link your 
QL to larger minicomputers. 
QCOM hasfull capability in this 
area, and allows the QL totalkto 
powerful mainframes 

Q COM's automatic dialling 

and call acceptance facilities, 
together with the storage of 
messages from other modems, 
will revolutionise the way you 
use your telephone. 

The next few pages of QL 
News tell you much more. 

It's enough for me to say here 
that with the QL and Q COM, 

you'll be exploring new open-
ings in communications for 
some time to come! 

David Karlin. 
Oiief Design Engineer. 

The Q COM package 
Three special parts to stack! 

QL communications 
r i 

e 
T q c q n 7 interface 

QL auto dial/answer unit 

This multi-speed interface con-
tains the sophisticated software 
used to set up QL communi-
cations - and to control the 
Q CALL and Q MOD units. 

Q CON also comes com-
plete with Microdrive-based 
software. This enables the QL to 
link to larger computers using 
VT100 and viewdata protocols. 

The software will also 
run any standard modem -
connected via Q CON's built-in 
RS-232-C port. 

Most importantly, Q CON 
allows the QL to transmit and 

receive at rates switchable from 
75 to 9600 baud (encompass-
ing the widely-used 75/1200 
Prestel rates, and 1200/1200 
half duplex rates for user-to -
user exchange). 

Q CON is spedally styled to 
su it your Q L - with sim i la r fluting 
and ribs - and forms the base 
module of a vertical-stacking 
system. 

It's supplied with full instruct-
ions, software on Microdrive 
cartridge, and connecting leads. 

Q CALL gives every QL user 
something out of the ordinary. 

It's a module which links 
directly to your telephone, and 
allows auto-dialling at the push 
of a single key. In the same way, it 
will permit incoming calls to be 

accepted automatically ... and 
even trigger pre-programmed 
activity from the QL! 

Q CALL is the central unit of 
the package.lt plugs directly into 
Q CON - so there are no con-
necting cables to worry about 

[ ~ Q M O D ] 

ez 
c 

^ QL modem 
j 

Q MOD has all the powerful 
facilities expected of a modem, 
in a neat arid simple uniL 

It uses either V23 75/1200 or 
1200/1200 baud rates, for Pres-
tel. Micronet 800 and all the 

described viewdata services 
alongside. 

It also incorporates a tele-
phone extension socket for 
manual dialling 

Q MOD is the top unit of 



Q COM, and comes with a 9' 
built-in telephone cable. 

All three units are available 
from OELon (0276) 66748and 
from selected Sinclair stockists. 

The QL hooked 
on voice and data 
The QL can now act as your 
personal address book and 
telephone operator! 

Q COM allows you to store 
hundreds of personal or busi-
ness numbers. 

You can store lengthy pass-
words and account numbers -
and recalI them - at the touch of 
a single key. 

And any information that's 
sent to you from other modem -
owners can be gathered and 
stored on Microdrive cartridge, 
or incorporated into your QL 
Quill documents! 

Exploring the world 
of QNet, Prestel, 

Micronet and more! 
Thousands of QL users already 
enjoy the excitement of linking 
to a nationwide mainframe. 

Q COM turns your QL into 
an intelligent terminal, allowing 
you to access many thousands 
of pages of information, soft-
ware and commu nications facil-
ities. 

The services brought to you 
through Prestel can indudc 
Micronet 800, Viewfax 258 and 
QNet, the new QL database. 

Membership of QNet will 
bring you free software, QL 
news and features, and all the 
wide-ranging services of view-
data! 

If armchair shopping is more 
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your style, that's easy too. It's 
often possible to place a direct 
order using your QL! For dedi-
cated QL owners, there's a daily 
selection of software reviews, 
chart toppers... and all the facts 
and figures you need to make 
buying peripherals simple. 

With Q COM you can also 
'download' software from the 
system directly into your QL and 
either use it immediately, or 
store it on Microdrive cartridge. 

In fact the only problem 
you'll face with a viewdata 
service is finding enough time to 
explore its many features! 

You can find out how to join 
QNet by phoning 01-278 3143. 
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News information banking M.VVICC* and QNc t , And only <t fraction of tlx- QL'% 

new viewdata capability 

QL meets the 
mainframes! 

The Q CON unit of Q COM 
turns your QL into a VT100 ter-
minal, providing instant access 
to in-house computing services, 
both mainframe and mini. 

Whether you are using your 
QL at home or at work, Q COM 
gives you access to electronic 
bulletin boards which provide 
help and advice 24 hours a day. 
You can leave messages or 
notices for friends or business 
contacts and even hold live 
discussions with them. 

Additional benefits for the 
QL business user include easy 
access of in-house company 
software, and the interrogation 
of other data bases around the 
country. 

There's also the opportunity 
of linkingto British Telecom Gold 
- the widely-publicised and 
popular messaging service. 
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QL Hardware 
Microdrive cartridge 
price cut to only £1.99! 

Sinclair MicrodnvccartrKlf/s-up to lOOKol programs and data on .1 medium wcoinpaUyoutan pop it into your pockt-L 

On February 1, the cost of 
Microdrive cartridges came 
down from £4.95 to £1.99 each. 

Microdrivecartridgesarethe 
QL's own unique storage med-
ium. Each stores up to 100K of 
information (that's 40 pages of 
A4 text), on a cartridge no bigger 
than a book of matches! 

Over 500,000 cartridges are 
now being used throughout 
Britain. 

You can store up to 50 differ-
ent data files percartridge, ident-
ified by titles of your own 
choice. 

And QL Microdrives them-
selves are standard equipment 
on the new ICL One Per Desk 
micro, and British Telecom's new 
Merlin Tonto. 

IEEE-488... 
the instrument 

connection 
IEEE-488 is the interface 
standard set by the Institute 
of Electronic and Electrical 
Engineers for instrumentation 
control. 

IEEE 488 - or General Pur-
pose Instrumentation Bus - is a 
parallel interface specifically 
designed for high speed data 
transfer between a number of 

different types of device. 
It is commonly used for con-

trolling instrumentation via a 
computer, allowing the creation 
of laboratory data acquisition 
systems, industrial control 
schemes, etc 

The QL now has a fully-
fledged IEEE -488 interface from 
CST It plugs neatly into the QL's 
RAM expansion port, and can 
control up to 16 instruments 
simultaneously. 

It's available from CST on 
(0223) 323302. 

An IEEE 488 interface slips discfcctly tnto pljce. 

Newinte 
31/2"or 5V. 
With new Q-Disk. you can 
transform the QL into a power-
ful small business system -
comprising QL, monitor, disk 
interface, twin disk drives and 
printer. 

Q-Disk upgrades the QL to 
disk storage. Fitting easily into 
the QL's left hand RAM expan-
sion port, without the need for a . 
special expansion box it con-: 
tains a Western Digital disk con-
troller chip. Software is held in 
an on-board EPROM (so little 
of the QL's RAM is used). 

Plug in Q-Disk. and the QL 
accepts one or two disk drives, 
sized 3 in, 3'/2 in, f>'/t in, either 
40 or 80 track singleor double 
sided. Even when two drives are 
used.theycanbediffercnttypes! 

Q-Disk offers up to 1.6 
Mbytes of quick, reliable storage 
with a compatible disk drive 

It's made by Computamate,; 
who also offer a full range of 



QLto link students 
Strathclyde University, in 

Glasgow, plans to have a cam-
pus network of 7000 Qt.s linked 
to a central VAX minicomputer. 

Thafs one QL for every 
student... a major investment 
project in a university which is 
now a leading centre forartificial 
intelligence work. 

Sinclair is giving support 
worth £250,000 to the project. 
And it's likely that QL users 

everywhere will benefit - the 
students plan to develop A! 
programs to run on the QL! 

The QL has impressed Prof, 
iames Alty of the University's 
Computer Science Depart-
ment, who says 'only the QL 
could offer the computing 
power, range of applications, 
and above all the portability, at 
a realistic price.' 

face to connect 3" 
disk drives 

complimentary QL disk drives. 
To contact Computamate. 

phone (0768) 811711. 

Single disk uml filled wilh 5% inch drives and Omet) the Q-Disk tonlrolk-f 

The QL's 
high-tech spec 
Dimensions 
138 x46x 472mm 
(5 V«" x 1%" x 18Vj") 

Weight 
1388gms (3.055 lbs) 

RAM 
Massive 128K standard RAM. 
externally expandable to 640K. 
Extra RAM is available in 64K, 
128K, 256K and 512K units, 
from third-party suppliers. 
ROM 
48K containing Sinclair Super 
BASIC and the Sinclair Qdos 
operating system. 

CPU 
Motorola 68008 (runningat 7.5 
MHz) for all principal functions. 
(Architecturally, the 68008 is a 
32-bit processor with an eight-
bit data bus. One megabyte of 
non-segmented address space 
is available.) 

In addition, an Intel 8049 
controls the keyboard, gener-
ates the sound, and acts as an 
RS-232-C receiver. 

Operating system 
Qdos (developed by Sinclair 
Research) is a single-user multi-
tasking, time-sliced system using 
Sinclair SuperBASIC as a com-
mand language with display 
handling for multiple screen 
windows; and device-indepen-
dent input-output. 

Language 
Sinclair SuperBAStC, with the 
advantages of procedure struct-
uring, extendability (including 
syntax); interpretation speed 
independent of program size; 
clean machine code interface; 
operatingsystem facilitiesacces-
sible from SuperBASIC; equal 
capability for strings and arrays: 
and full error-handling facilities. 

Microd rives 
The QL incorporates twin QL 
Microdrives, each with a mini-
mum 100Kcapacity, 3.5seconds 
average access time. Typical 
loading rate of machine code 
programs is 2-3K per second. 

Video 
High resolution graphics capa-
bility with colour or mono-
chrome monitor (or TV) in two 
modes - 512 x 256 pixels (four 

coloursavailable) and 256x256 
pixels (eight colours available). 
Normal character display for-
mat of up to 85 x 25 with choice 
of character sets available (TV 
format of up to40 to 60columns 
depending on the software). 

Keyboard 
Full-size, 65-key QWERTY 
keyboard featuring a space bar, 
left and right-hand shift keys, 
five function keys and four 
cursor control keys. The key-
board can be angled by means 
of detachable feeL 

Expansion 
Excluding RGB monitor, power 
socket and TV port, eight peri-
pheral/expansion ports arc 
provided - one internal expan-
sion, one Microdrive expansion, 
one ROM cartridge, two serial 
and two control channels, and 
the local area network. 

Serial 
Two standard RS-232-C com-
munications interfaces for 
printers, modems, etc. Trans-
mission at rates from 75-19200 
baud or full duplex transmit/ 
receive at seven rales u p to9600 
baud. 

LAN 
Forupto64QLcomputers.Data 
transmission overthe net can be 
achieved at 100K baud. 

Power supply 
9V DC at 1.8A 15.6V ACat 0.2A. 

Joysticks 
Provision for one or two devices 
for games or cursor control 
Applications Software 
QL Quill - word processor 
QL Abacus - spreadsheet 
QL Easel - graphics 
QL Archive - database 
All four packages supplied with 
the QL. 

Price 
£399 including VAT, QL 
programs, full A4 manual, 
power supply, 4 blank 
cartridges and free Helpline 
service. 

i • • • i n c l a i r 



QL Software 
Updated versions of Psion 
software now available! 
QL Abacus, Archive, Easel and Quill are the four Psion programs 
supplied with every QL. They're now converted to 100% 
machine code, and as a result they load from Microdrive cart-
ridge much faster. 

The overlays present in Version One software have been re-
moved, resulting in noticably quicker on-screen performance. 

With the compactness of machine code, there's a big saving 
in QL memory too - all four programs now cope with larger, 
more professional applications! 

Version Two software is now supplied with every new QL. 
Existing QLUB members - see back page. 

QL-Quill 
QL Quill makes it easy to type in, 
correct and store your letters, 
memos and reports. 

No training is needed - a 
beginner can be using QL Quilt 
for word-processing within 
minutes! 

QL Quill has the facilities of 
professional word processing 
packages: including word wrap 
search and replace, justification, 
page headers and footers. 

QL-Abacus 
QL Abacus is a powerful, yet 
easy-to-use spreadsheet. 

The program allows you to 
manipulate the contents of 
whole rowsand columns by the 
names you assign them. There's 
no need to depend on confusing 
letters and numbers. 

QL Abacusalso incorporates 
a range of functions which let 
you carry out rapid 'what if' 
analyses on your data 

QL-Easel 
QL Easel allows you to crcate 
graphs, bar charts and pie charts 
- at the touch of a key. 

The program handles any-
thing from lines and shaded 
curves to overla pp i ng or stacked 
bars. 

QL Easel designs and scales 
automatically or under your 
control. Text can be added and 
altered as simply as data. 

QL Archive 
QL Archive is a sophisticated, 
powerful database program. 

It indudes a screen editor 
which allows you to design your 
own screen and format your 
reports, and a procedure editor 
which lets you tailor QL Archive 
to your own requirements. 

QL Archive is ideal for all 
database uses, yet it's powerful 
enough to be used by many 
software houses to generate 
specific database applications. 

Non-members of QLUB can purchase new versions of the 
above software for £15 per title, or £50 for all four programs. 
Phone (0276) 686100 for details. 

(Left lo right) QL Entfepicocur. QL Project Ptirwef Jtid QL Dcciuori Mjkct from SincUir 

Coming soon-
QL- Entrepreneur, 
QL- Project Planner, 
QL- Decision Maker! 
Three new QL business programs - with a difference! 

QL Entrepreneur, QL Project Planner and QL Decision 
Maker train you to apply new and exciting management skills -
through original and powerful means! 

An interactive teaching program gives you a thorough and 
enjoyable understanding of each subject - backed by a text-
book and ̂ elf-test facilities-and an applications program helps 
you to use your new expertise for specific problems and 
projects. 

All three titles will increase your understanding and extend 
your control - making involved subjects easy, stimulating and 
useful! 
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QL- Project Planner I QL- Decision Maker 

SoftwkTb> 
jL Triptych PublUhlng Ud 

QL-Entrepreneur 
QL Entrepreneur is an essential 
program for anyone preparing 
to start a new business - what-
ever it may be! 

It uses a question and 
answer' format to help you build 
a workable business plan. 

With the input you give, it 
works out the break-even point 
of the business; the first 18 
months' cash flow, the type of 
finance needed; the year end 
Balance Sheet and Profit and 
Loss accounts... and more! 

QL Entrepreneur builds your 
skills and techniques. 

Ifs flexible too, so thatyou 
can ask complex "what if 
questions at any stage! 

The program comes with a 
third, blank Microdrive cart-

Ttlptych PubUmMag Ltd 

ridge and a comprehensive A5 
manual. 

QL-Project Planner 
QL Project Plannerwill produce 
plans you can understand, 
monitor and more easily 
achieve. 

First, you break the project 
down into its individual activ-
ities, telling QL Project Planner 
how long each takes and which 
are inter-dependent. 

When you decide on a start-
ing time/date QL Project Plan-
ner will tell you when each 
activity must start and finish and 
when the project will be com-
pleted. 

Each activity is divided into 
its critically important stages 
those which can safely be 
moved around without altering 

Ju Triptych PubUihlno Ltd 

the time taken by the project 
and those where movement 
will affect the completion dead-
line. 

Whether or not you've used 
project planningsystems before, 
you'll be amazed at the differ-
ence QL Project Planner can 
make. 

The program comes with a 
third, blank Microdrive cart-
ridge and a comprehensive A5 
manual. 

QL-Decision Maker 
Whether you're thinking of 
buying a house, or taking on a 
new business contract QL Deci-
sion Maker makes the choices 
clearer! 

It lets you look at the possib-
ilities - and their implications -
through a decision tree. 

O nee you've set out the deci-
sions and their probable costsor 
results, QL Decision Maker 
shows the outcomes which 
would occur from each partic-
ular route. 

You can see how much 
money a decision could make 
for you... or cost you. Complex 
what if questions are dealt with 
swiftly and graphically 

You can depend on theQL to 
highlight the best possible 
route! 

QL Decision Maker comes 
with a third, blank Microdrive 
cartridge and a comprehensive 
A5 manual. 

All three programs are avail-
able from Sinclair stockists, 
price £39.95 each, or Sinclair 
Research. Tel: (0276) 686100. 

i • • • inczlaii— 



Now, buy a QL and 
you're a member of 
the QLUB-free! 
QLUB is the special Users Bureau for Sin-
clair QL owners. 

Already, there are well over 10,000 
QLUB members . . . enjoying a whole 
range of information and advisory ser-
vices. 

Until now, joining QLUB cost £35 per 
year. From March 4, every new QL 

owner can become a member - free of 
charge! 

With your new QL, you'll find a post-
paid form. Complete and mail it and you'll 
soon be a member of the fastest growing 
computer club in the country. 

And you'll enjoy all the helpful services 
listed here! 

What QLUB membership offers you 
Regular newsletters 
delivered to your door 
One of the most important 
QLUB benefits is the special 
news magazine, appearing six 

times a year. The magazine pro-
vides a forum for QL owners to 
exchange views and keep in 

touch withallthelatest develop-
ments 

Each issue is packed with 
updates on QL hardware and 
software, tips on applying the 
four QL programs, and news of 
how other people are using the 
QL 

Special 
discounts 
QLUB members also receive a 
range of special discounts, with 
savings of at least 20% on selec-
ted software products. 

There are also special sub-
scription rates for Personal 
Computer News and QL User. 

Free Helpline 
service from 
Psion 
All QLUB members are entitled 
to 12 months special assistance 
from Psion. 

They're at the e nd of the tele-
phone to answer any questions 
on using the QL Abacus, 
Archive, Easel and Quill pro-
grams supplied with the com-
puter. 

Help is also available on any 
aspect of using Sinclair Super-
BASIC, Qdos, or linking your QL 
with major peripherals. 

Psion will normally answer 
any queries within 48 hours. 

QL program updates are no 
longer available free to QLUB 
members. They will be sold 
separately. 

Good news for 
existing QLUB 
members too! 
As one of the first members of 
QLUB, you should already have 
received one free update of 
each of the four QL programs -
and a letter with your new 
membership details. 

If for any reason you haven't, 
you should ring (0276) 686100. 

You're a QL 
owner, but not a 
QLUB member? 
Then joining QLUB is easy and 
free! Ring (0276) 686100 for full 
details. You can be a full QLUB 
member within a few days. 

Where to find the QL 
The Sinclair QL is available at selected branches of Dixons, WH Smith, John Lewis Rjrtnership, 
Cunys, Greens in Debenhams and Ultimate, and larger brandies of Boots, John Monzies and Sinclair Research Ltd 
specialist computer stores nationwide Camberley. Surrey, GU15 3BR 
simcdair - , QL, QLUB, Qdos, and SuperBASIC. arc Trade Marks of Sindair Research Ltd Quill, Easel, Archive and Tel: Camberley (0276) 686100. 
Abacus are Trade Marks of Psion Ltd 



TheHobbit still the 
most sophisticated 

and exciting 
adventure for your 

micro. 
Available on cassette 

for the Spectrum, 
Commodore 64. BBC, 

and soon to be 
available for Amstrad 
and MSX computers 

at£14.95. 

New release on diskat 
£17.95 for BBC -
including graphics -
and Commodore 64, 
with many new 
exciting features, 
including enhanced 
graphics and music. 
Enquire at your local 
computer store. 
Boots, W.H. Smith or 
John Menzies. 
Trade enquiries call 
Melbourne House on 
01-940.6064. 

NOW ON DISK. 
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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 seam not sealed at all. 

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

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

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

So much for their seams. Ours are 
different. 

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

Solid-Seam Bonding seals shut even* inch 
of even- seam of every Memorex'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. 

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 nefter. 

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

The next time you're buying .i floppy 
disc -or a few hundred o f 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: 0784 51488 

• # I !! 

Mcmorex is a registered tr.TdemarV 

ol Meroorex Corporation 

' 194M Memore* Corporator! 
A Burrougns Company 

Your Data. When it matters, make it Memorex." 

MEMOREX 
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MAZE 
Electron Cass SL6t1 E6.99 
BBC Cass SBG11 £9 95 
BBC Disc SNG11 £11.50 
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HOPPER 
Electron Cass 
Electron ROM 
BSC Cass 
BBC Disc 

S1G23 £6.99 
SCG23 EM3S 
SBG23 £9.95 
SMG23 £1150 

MAGIC SHOW 
Electron Cass SLX11 £6.99 
BBC Cass SBX11 £9.85 
BBC Disc SNX11 £11.50 

ACHETON 
BBC Disc SNG37 £17.65 

STARSH1P COMMAND 
Electron Cass SLG22 £639 
Election ROM SCG22 £14® 
BBC Cass SBG2? C99S 
BBC Disc SNG22 £11.50 

. - j 

1 mm 
AVIATOR 
BBC Cass SBG02 £14.95 
BBC Disc SNG02 £17.65 

GRAPHS and CHARTS 
Electron Cass SI XQ2 £659 
BBC Cass SBX02 £955 

CHESS 
Electron Cass SL610 £6.99 
BBC Cass SB610 £9.95 

ACOftftStfT GAMES 

Snooker 

jtCOWiSafT GAMES 

Monsters 
Wt'xwrouv WM> 0 

m 

BLACK BOX & GAMBIT 
BBC Cass SB634 £955 
BBC Disc SNG34 £11.50 

m 

FIREBUG 
Electron Cass SLG39 £6.99 
BBC Cass SB639 £9.95 
BBC Disc SNG39 £11.50 

CREATIVE GRAPHICS 
Electron Cass SLX01 £6.99 
BBC Cass SBX01 £955 

SNOOKER 
Electron Cass SLG21 £6.99 
BBC Cass SBG21 £9.95 
BBC Disc SNG21 £11.50 

MONSTERS 
Election Cass SLG03 £6.99 
BBC Cass SBG03 £9.95 
BBC Disc SNG03 £11.50 
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Shirley Conran's 
Magic Garden 
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FREEFALL 
Electron Cass SLG28 £6.99 
BBC Cass SBG28 £9.95 
BBC Disc SNG28 £11.50 

MAGIC GARDEN 
BBC Cass SBX04 £9.95 
BBC Disc SNXW £11.50 

PICTURE MAKER 
Electron Cass SLX03 £659 
BBC Cass SBX03 £955 
BBC Disc SNX03 £11.50 
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GO 
BBC Cass SBC42 £955 
BBC Disc SNG42 £11J50 
Electron Cass SIG42 £6.99 

CHART TOPPER 

WATCH YOUR WEIGHT 
Electron Cass SLX17 £659 
BBC Cass S8X17 £11.90 

ORDER BY 
P H O N E 

E L I T E - m e 
fascinating science 
fiction programme 
involving trading, 

combat, navigational 
and entrepreneurial 

skills. 

OectronCass SI 038 £1255 
BBC Cass S8G38 £1455 
BBC Disc SMG38 £17.65 

ORDER BY 
POST 

Telephone 0933 79300 between 9.30 a.m. and 
4.30 p.m. Monday to Friday 
Your order will be taken 
personally by our TeleOrder 
Sales Department- simply 
state your Access or 
Barctaycard Number and 
dato of expiry. 

Complete the coupon indicating the titlo(s), 
type of soltware required and make of 

computer. Enclose your 
Cheque made payable to 
Vector Marketing Ltd. or give 
your Accessor Barclaycard 
No. sign and send to address 
shown in the coupon. 

SEVENTH STAR 
BBC Cass SBG36 

LABYRINTH 
BBC Cass SBG41 £9.95 
BBC Disc SNG41 £11.50 

If you would like a catalogue phone 0933 79300 
VECTOR MARKETING LIMITED, LONDON ROAD. WELLINGBOROUGH, NORTHANTS NN8 2RL 

Alt* i Jft 



Workshop 

WORKSHOP 
Electron Cass SLE23 £6.99 
BBC Cass SBE23 £9.85 
BBC Disc SNE23 £11.50 

The Complete 
Cocktail Maker 

TOUCAN NOW BUY 
THE COMPLETE RANGE 
„ OFvJCORNSeFT 
CASSETTES-DISCS & 

COCKTAIL MAKER 
BBC Cass SBX10 £8.95 
BBC Disc SNX10 £11.50 

ACORNSOFTand VECTOR 
Vector is the central distribution organisation for the Acorn Group 
including ACORNSOFT and associated software. 
We will despatch your goods by First Class post within 24 hours 
of receiving your order. 
DON'T FORGET, VECTOR CAN OFFER 

THE COMPLETE RANGE. 

LEARNING PROGRAMMES 
w. a n itroH 

REVISE GCE CSE... 
Mathematics 1 

AMMWIHQMCSTUO* I • \ 
< * 

SOMETHING FOR THE WHOLE FAMILY 
• GAMES • EDUCATIONAL • BUSINESS 
• HOME INTEREST. 

ACORNSOFT have an extensive range of computer 
programmes. Some require considerable dexterity to 
master, others are devised 
to assist in teaching a 
whole range of subjects 
at home or in school, 
suitable tor all 
ages.while the 
Business Softwarê  
is proven for 
industryand 
office 
efficiency. 

MATHS 1 
BBC Cass XBX09 £12.65 

SPANISH LET'S COUNT 
BBC Cass SBX15 £14.95 BBCCass XBEI2 £9.95 

B8C Disc XNE12 £11.50 
\SNtPMQ 
12BW& 

Complete the order form inserting the codes and prices shown in this advertisement, or, fromyour catalogue and send to: 
VECTOR MARKETING LIMITED, LONDON ROAD. WELLINGBOROUGH, NORTHANTS NN8 2RL 

Y.C. 

This order is for: 
Title Code Price 

To ensure that the correct items are sent tick which format you are using 

BBC Cassette Q Disc Q Electron Cassette Q ROM Q 

Tick for Catalogue Q ] c - w r*nhui*» 

Name 

AddreSS (to agifts wiiheiedit card account). 

telephone No . IiiimmoI cutty). 

Cheque enclosed for £ 

Post Code 

or charge my Access/ 

Barclaycard A/c I I I I I 1 I 11 I I I I 11 I I 
Signed 

Expiry date of credit card Tick if VAT invoice required • 



A cry of national outrage! Poor Monty banished for life 
amongst murderers, arsonists, the lowest of the low. Fear 
not, this Mole is innocent, and plans are in hand to rescue 
your Superhero. Who is the mysterious masked rodent 
willing to challenge death for his lifelong friend? What are 
the evil forces working in Scudmore Prison? 

At the dead of night Sam leaves his lair and makes for the 
large houses where, with the aid of some everyday tools 
and a good measure of cunning, there are wealth and riches 
for his delight (not to mention his pocket). It couldn't be 
easier... sneak into the house, find the safe; light the blue 
touch paper and stand well back. Then out into the night 
with the ill-gotten gains! But Sam has reckoned without one 
or two adversaries who are more than a little determined to 
get the better of him... 

OTHER GREAT TITLESTROM GREMLIN; 
Suicide Express CBM 64 £7.95 

Monty Mole CBM 64 £7.95 
Spectrum 48k £6.95 

Potty Pigeon CBM 64 £7.95 
Spectrum 48k £6.95 

« 



U'VE NOT GOT THE 
INS, YOU DON'T KNOW 
T YOU'RE MISSING! 

Ex serviceman Gilbert Gumphrey, drummed out of the 
Army in 1946 because of his acute short-sightedness has 
been struggling to hold down his job as a store detective for 
the last thirty nine years. But things are hotting up for 
Gilbert, known to all as "Grumpy". Now that times are 
becoming harder and staff made redundant, he has to 
perform all kinds" of tasks; not only catching thieves, but 
caging the gorilla and tidying the warehouse, otherwise he 
might find himself surplus to requirements too! Can Gilbert 
hang onto his job? You can help him, but be warned this 
is no ordinary department store! 

BEAVER BOB 

Poor Bob! All he wants is to lead a quiet life and build his 
dams. But the peace is soon shattered when the local 
townsfolk find their taps running dry. Bob's dams are 
plainly to blame so as soon as he completes one, the locals 
blow it up! And that isn't the end of Bob's troubles either, for 
there are sharks, crocodiles and all manner of underwater 
hazards for him to negotiate. Help Bob in his never ending 
struggle to build his dams and avoid the predators that lurk 
in the deep. 

All titles available for Spectrum 48k £6.95 
For amazing graphics and outstanding sound effects run a gremlin through your micro. 

Gremlin Graphics, Alpha House, 10 Carver Street, Sheffield SI 4FS. Telephone: (0742 ) 753 4 23 

i 
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The New Force 
in Software 

THE GAME OF DEADLY DRIVING 

BATTLECARS 
48K SPECTRUM 

£7.95 

48K SPECTRUM 
£7.95 

"You know you've 
got a winner the 
instant you open the 
package -go out and 
buy it today?" -P.C.N. 
The only Real-Time 
simultaneous action 
2 player Spectrum 
game. 

Magic and death on 
the plane of limbo 
for 1-8 sorcerers. 
Over 50 animated 
creatures and 
spells to summon 
from the depths of 
hell and beyond! 

A brilliant inter-
active arcade adven-
ture for 1-4 players. 
50 locations full of 
beautiful graphics 
and deadly foes-the 
crown of command 
awaits! 
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Tower of 

48KSI»K(TRIM 
0.95 

> NKW . 
J ) N ( ' 64 

££8.95 J? 

"'Tower' is a classic... It refines the 
traditional adventure to perfection." 
- Popular Computing Weekly 
"A startlingly original and fresh 
approach. Fantasy fans will love this 
game." • CRASH 
"It lives up to all the claims made for 
it." • Micro Adventurer. 

48K SPECTRUM COMMODORE 64 
£7.95 J ? £8.95 

Games Workshop games available from all good shops or direct from 
GAMES WORKSHOP MAIL ORDER, 27/29 SUNBEAM ROAD, LONDON NW10 
with tiiis coupon. Please Rush Me (tick boxes):-

• Ba t t lecars (48 Spectrum) £ 7 . 9 5 

j Chaos (48K Spectrum) £ 7 . 9 5 

• T a l i s m a n (48K Spectrum) £ 7 . 9 5 

j D - D a y (48K Spectrum) £ 7 . 95 

• D - D a y (C-64) £ 8 . 9 5 

j D-Day (QL) £ 2 4 . 9 5 

| T o w e r o f Despa i r (48K Spectrum) £ 7 . 9 5 

• T o w e r of Despa i r (C64) £ 8 . 9 5 

j Key of H o p e (48K Spectrum) £ 7 . 9 5 
Cheques/POs made payable to Games Workshop Ltd. 

^ ^ ^ Post & Packing free in UK. Overseas add 1S% to total cost. 
• • • I ^ B ® ® ® 
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WHY WHIZZ KIDS 
ARE GOING GREY 
HALF t h e s o f t w a r e houses in Britain could be 

wiped out overnight it*one more major distributor like 

Prism goes bust. That's what the prematurely-aged 

whizz-kids of 1982 are saying as this financial year 

draws to 3 shaky close. 

Whi le the U .K . ' s ailing computer manufacturers 

were getting all the sympathy, the money from the 

Christmas selling period was irickling back to the 

software houses from the distributors. As Oric crashed, 

and Trade and Industry Secretary Norman Tcbbit met 

Olivetti to hear some soothing reassurances about 

Acorn's future, British software makers were totting 

up the cost of staying in the business for another year. 

Wi th their pocket calculators going through batteries 

like C-5s, let's do some sums of our own to see what's 

scaring them. First, how much is the British software 

market worth? Around £85 mil l ion from the retail end 

sounds about right. But of that only about £38 mill ion 

will go to the software houses. 

Next, how many companies arc fighting for a slicc 

of that £38 mil l ion cake? Back in the heady days of 

1983 there were probably more than 300 software 

producers. Many were one man and a dog and 

program outfits. Now as the market punishes the 

unprofessional fewer than 150 remain. And only 100 

of those have had any measure o f success. 

Well , £380,000 revenue per software house doesn't 

sound bad, but the market research company Ram-C 

reckons that the top 30 producers accounted for 87 per 

cent of the takings in the crucial Christmas period — 

with the top three of Ocean, Ult imate and U.S. Gold 

scooping up more than 30 per cent. 

That leaves 70 firms scrapping it out for 13 per cent 

o f £38 mil l ion — just over £70,000 each assuming 

they each get an equal share, which they won't. Now 

deduct running costs like salaries, royalties, tape 

duplication, marketing and advertising, and the word 

"shake-out" will be flashing up on I ,CDs all round. 

W h o is to blame and can anything be done? Perhaps 

the software houses themselves should take some of 

the criticism for not making the right quality of 

innovation last year when home computing was 

reaching a crucial point in its growth. 

Price cutting may help in the short term but the real 

hopes are pinned on the new powerful computers due 

this year from Atari and Commodore to give the 

software market a badly needed fillip. 
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Powell fights piracy while old friend looks for dandruff. 

PIRACY 
L A W N E A R 
WILLIAM POWELL'S M P ' S anti-

piracy Hill should be law by 

July. The Amendment to the 

C o p y r i g h t Act will remove any 

legal obstacles lor software-

houses which want to prosecute 

couiitcifeilcts and houie lapeis, 

uttd will allow courts to impose 

lines of up to £2,000 or two 

months imprisonment for 

selling, exhibiting or even just 

possess pirated software. 

Counterfeiters themselves 

could facc two years in gaol or 

unlimited fines. The Federation 

against Software Theft which 

has promoted the bill is now co-

operating with the Ecdciatirt 

against Copyright Theft which 

co-ordinated raids on video 

counterfeiters after that part of 

the copyright law had been 

clarified to cut video piracy by 

two thirds. 

Ghost busters 
RUM EMBER Captain Spectre — 

the eccentric Cambridge spook 

hunter who hoped to bust ghosts 

with his micro? What he needed 

was a Banana. 

Banana is what Castle Asso-

c ia tes o f S c a r b o r o u g h , 

0723-584250, arc calling their 

rtew i n t e r face lor the 

Commodore 64 and BBC. It 

costs around £230 and can 

handle eight inputs such as tem-

perature, touch, movement, 

sound and light sensors and then 

drive eight outputs controlling 

cameras, lights, recorders, even 

nets and trap-doors if you must. 

Why Banana? As it is designed 

for students Castle makes it "so 

simple a monkey could use it". 
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ACORN SURVIVES 
Olivetti money to the rescue 
"MORE I .IKE the Turin shroud 

than a saviour" was how one 

Cambridge employee described 

Olivetti's purchase of 49 pcrceni 

of the ailing BBC Micro makers. 

With £47 million of debrs and 

the share price crashing from 

193p to 28p before trading was 

suspended in February Acorn 

was in desperate need of a rescue 

operation. Poor Christmas sales 

and £10 million losses on the 

failed attempt to break into the 

American market had created the 

crisis. 

Now Italian typewriter and 

micro maker Olivetti has bought 

nearly half of Acorn for £10 

million with an option to make 

that a majority shareholding, but 

the BBC will keep to their deal 

with Acorn for the moment. 

Alex Reid, appointed Chairman 

in the emergency over Chris 

Curry and Herman Hauser's 

heads admits that "we will not 

have an easy ride over the next 

12 months". But he hopes that 

restructuring the company into 

four divisions, Education, 

Consumer, Scientific and 

Industrial and Business and 

Alex Reid: favourite food — 
sacking 120 staff will allow 

Acorn to survive. 

The F.lectron will still be sold 

— perhaps in a pack with a disc 

drive — but there are big stock-

piles so it may never go back into 

spaghetti. 
production. The ABC range will 

now just be sold to the specialist 

research and development 

market and there is still no word 

as to when the BBC will be 

replaced and what with. 

SINCLAIR'S SECRET 
WEAPON - THE QL V2 

QL V2 looks the same as V1. 

QI.OWNF.RS who did not take up 

the £35 option to join the Qlub 

are angry that Sinclair expects 

them to pay for the new get-it-

right Version 2 of the free Psion 

software. 

Sinclair's issuing of Version 2 

which toads twice as fast, 

occupies less memory in the 

machine and operates 25 percent 

faster than Version I is a tacit 

admission that the Quil l , 

Abacus, Archive and F.asel 

programs were flawed in their 

original QL implementation. In 

cfFcct Sir Clivc is relaunching 

the QL with some software and 

peripherals finally available and 

others coming soon. 

After the disastrous 50,000 

sales in the first year of produc-

tion Sinclair has publicly 

announced a target of 200,000 

QL sales in the LJ.K. alone in 

1985. 

The QL now has a com-

munications package Q Com 

which includes a modem, auto 

dial/answer unit and interface. 

Computamatc has produced a 

Q-Disc floppy-disc controller 

and Computer One has com-

pleted QL Pascal, Forth, 

Assembler and Monitor. Other 

companies have produced 

B C P L , L I S P , g raph ics , 

accounts, and filing packages but 

games are still limited to chess, 

backgammon and bridge. 

Soft Aid 
£200,000 
Ethiopia 
target 
SOFTAID — the £5 "Greatest 

Hits" games tape for Ethiopia is 

now on sale. Rod Couscns of 

Quicksilva, who organised the 

appeal, hopes that it will raise 

£200,000 for the Bob Geldof 

Band Aid F.thiopian Appeal 

Fund. 

The tape, which includes 

Kokotoni Wilf, Ant Attack, 

Horace goes Skiing and 3D 

lank Duel amongst others, and 

an audio track of Band Aid's Do 
thev know it's Christmas is avail-

ab l e in S p e c t r u m and 

Commodore 64 versions. 

1985 Grand 
National on 
Spectrum 
JUST BEFORE the real race 

begins, Elite has launched 

Grand Na l iona l for the 

Spectrum, which lets you place 

your bets without risking any 

money and then watch overhead 

and side views as your horse 

completes the 30 fence Aintree 

course. You steer the reins, crack 

the whips to increase speed and 

time yuui jumps, but foul play 

can lead to a steward's enquiry. 

The program costs £7 but you 

might be better off putting that 

on Lucky Vane. 

Coast to 
coast by C5 
SIR CLIVB is about to risk his C5 

on a John O'Groats to Land's 

End run. 28 days? 

Meanwhile, Sinclair has been 

spelling out his plans for 

successors to the C5 electric 

triangle. The CIO will be a stde-

by-side two-seater with 30mph 

top speed and 40 mile range and 

should be on the roads in 28 

months, while the much more 

ambitious four-seater teardrop-

shaped CI5 capablc of 80mph 

flat out for hundreds of miles, 

will not appear until the end of 

the decade. 
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ightmagic is the ultimate graphic design package giving you 
the ability to create stunning graphics and complete 
illustrations at your fingertips. 

Now you can producc and edit complete screens and 
pictures. Use Lighunagic 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. 
-X-Illustrating with airbrush. 
*Cut and paste facility. 
* Lettering in upper and lower case characters, also double 

height facility. 
*User Defined Graphics - Choose from 147 pre-set graphics or 

define your own. 
•X-UDG Designer for creating and editing up to 7 sets of User 

Defined Graphics. 
•̂ Facilities to mirror, invert, copy, move, enlarge, fill, rotate, etc 

A comprehensive manual with worked examples, gives you a 
step by step guide to Ughtmagic through every stage of 
screen composition. 

Full facilities arc provided for tape storage of finished 
pictures and UDG's, together with a temporary memof-y 
storage facility. 

So enter Lightmagic and start designing today! 

pccially written for BASIC programmers finding the 
f prospect of machine code rather daunting! 

Now there's a straightforward way to learn all about 
: code and its many applications. 

Here are just a few of Machine Code Tutor's many features: 
complete machine code tutorial on two cassettes with up to 

100K of data depending on machine type. 
* Between 27 and 35 progressive lessons depending on 

machine type. 
*Full explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 
•X-Runs a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 
*No matter how much you experiment the safeguard system 

prevents crashing of the program. 
* Automatic error checking. 
•JfrAII machine code instructions arc 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 

Lighcmagic and Machine Code Tutor arc available from all good stockists, or direct by Tilling in the coupon below and returning to: 
New Generation Software Ltd, FREEPOST, Bath BA2 -<TD For rv.unt despatch phone j w order now on 0225 316924 quoting your Access or Bardaycard number. 

Please send me. Lighimagk(s) at £ 14.95 cach, and Machinc Code Tutors) for the Computer at f 14 9S each P&P FREE. 

1 enclose my cheque/postal order made out to New Generation Software limited for L 

Name Addre 

Cheque/Postal Order No. 

Card No. Signature New Generation products arc according to the* termi of trade and condruora o(sale 



IS ACORN S ALEX REID really M r 

Chessman in disguise? 

Chessman was the strange food 

obsessed villain of a recently 

repeated Avengers episode. 

Famous scientists and 

electronics specialists kept 

disappearing into his very 

English hotel only to find that 

they had been sold to a foreign 

power. Chessman's only 

weakness was that he would die 

if the ccntral heating was 

turned down below 80°. 

Imagine my surprise at an 

Acorn "don't panic" press 

conference after the Olivetti 

deal which was held in a room 

with the temperature in the 

nineties. Nevertheless, Reid 

refused to en lei tile room until 

his aides had closed all the 

windows. One of his PR 

cronies sat in a corner trying to 

hide a file marked Top Secret. 

Inside was a list of "Danger 

Questions" such as, "What 

would the foreign power do if 

you didn't succeed" to which 

he gave the prepared answer 

"kick me out". The one 

question the PR had failed to 

predict emerged, "What if you 

do succeed?" A strange 

Chessman-like gleam came into 

his eyes and Reid answered, " I 

will retire with a large plate of 

spaghetti from Olivetti in 

2001". 

"WHY SHOULD the devil have all 

the best computer games" asks 

the Reverend Stoker Wilson — 

bringing General Booth up-to-

date. He and his 900 strong 

Church Computer Users Group 

are going forth and multiplying 

and now publish a Top Ten of 

christian programs. No. 1 is 

Jericho Road with 2300 sales. 

"Two years ago it was just one 

or two freak vicars" says Stoker. 

I remind him that he wrote to us 

in 1985. No checks arc made on 

the religious bona fides of 

members. "So they could be 

devil-worshippers", I ask 

innocently, perhaps thinking of 

Bram Stoker. "They could be", 

Stoker replies, " bu t you 

generally find they're not". 

SOME CHARTS measure "no t 

what the shops arc selling but 

what they would like to get rid 

o f mutters Riva Gould, adding 

darkly something about people 

getting places in the Top 20 in 

return for "favours". Not the 

church chart I hope. Riva used 

to promote Camputers. " I used 

to see the Lynx selling very 

well — when I knew it wasn't." 

PRICE CRASH 
Free disc drive offer 
ATARI'S new 64K computer 

plus disc drive offer for £250 sets 

the pacc in the price war. But 

Commodore's halving of the 

Plus 4*s £300 tag will also make 

competition rough on the £130 

Spcctrum Pluses and Electrons. 

The Atari offer is £130 800X1. 

with a £200 1050 disc drive and 

two discs containing a home 

filing manager and demonstraj 

tions all for £250. The Plus 4 at 

£150 is a 64K computer with 

simple spreadsheet, word 

processor, database and filer all 

built in on rom, but there arc 

fears that Commodore may soon 

abandon the product without 

software support. Commodore 

denies this but with a whule 

range of products — from the 

C B M 1 28 , t h r o u g h the 

68000-bascd AMigo, to the PC 

and Z-8000 all due to be 

launched this year the range is 

From tape to disc is Atari's way. 
beginning to look crowded — 

especially now that the CBM-64 

has been reduccd to £160 yet still 

finds two Commodores, Plus 4 

and 16, or both must go. Mean-

while, Orics are being sold for 

£50 or less and some stores arc 

selling off BBC model A's for 

£150 or less — cheap if you can 

find an inexpensive upgrade. 

HAL RETURNS 
FROM DEAD 

Can Hal survive till 2019? 
SPACE AND COMPUTERS are 

mixing happily at the moment. 

While Douglas Adams's Hitch 

hiker's Guide to the Galaxy 

computer game has finally 

knocked Might Simulatoi off the 

lop of the American charts, over 

here HAL-9000 the oversized 

calculator that became a film star 

in 2001, is returning to our 

cinemas in 2010. Peter Hyams, 

who has adapted Arthur C 

Clarke's novel for the screens 

wants to make the computer a 

little less threatening rhan he 

was in 2001. A joint Soviet 

American mission is travelling to 

Jupiter on the spaceship Leonor. 

En route it has to encounter the 

Discovery, which is still in the 

grip of that on board computer 

Hal, which has to out-act 

SalQOOO, a red shc-compmcr, 

Helen Mirren and a bunch of 

assorted Americans and Russians 

if it is to survive. 

Blame the 
weather 
on Mac 
BBC's NEW weather presentation 

uses an Apple Macintosh to 

display the overlays for the 

chart. Clouds, sunshine, snow, 

rain and hail are all icons which 

can be moved around the screen 

with a mouse. 

In preparation for the change 

I lie BBC experimented with joy-

sticks and graphics tablets but 

found that on the mouse with 

icons was the best solution. 

Chess Game 
it is not 
WHETHER Karpov ends up light-

ing Kasparov in I.ondon's dock-

lands this year or not, Micro-

Classic will go ahead with the 

launch of The Chess Game for 

the Commodore 64. 

For the game is not chess bur 

an arcade adventure based on the 

theme of the game. Up till now 

MicroClassic has worked as a 

development house producing 

programs like Hunchback for 

Ocean. 

> 
4 
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SHARDS THE FAMILY FAVOURITES 
MYSTERY 

? T H E 
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ftUT. 
wwos 
LOfiware 

EMPIR 
f'wjrtl 
MtAsns . ihcrtiKu 

tmic-.f p'j.s . 

KLKirntON. BBC 
DRAGON/TANDY COCO 
CBM64/AMSTRAD (March) 
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CBM 64, 
ELECTRON. BBC 
DRAGON/TANDY COCO 
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STKATE(;Y. 
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ii 

SPECTRIM 4«K 
BBC/ ELECTRON (March) 
£5.75 
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EDUCATIONAL 
ADVENTURE. 
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AVAILABLE NOW FROM 
SELECTED BRANCHES OF BOOTS 
AND ALL GOOD STOCKISTS 
or by mail order, using the coupon. 

; To SHAfiDSSOnWARE. 189 ETON ROAD. IFORD. ESSEX. IG120QCt»«ne 01*514 <871! 

| Please send mo a copy of (please lick) Potiigrew Chronicles • 

; Empire • Gahl«o • Jencho Road • My3tory Ol Iho Java Star • 

J Mycompuief is 
iName {Address 
Please detnl my ACCESS.'VISA Account. A/C No 
(Of phone 01-514 4871 to save Itme) I enclose a cheque'PO remittance 

I tor E made payable lo SHARDS SOFTWARE i 
! Signod 
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POP* 
TOPS 

SOFTWARE 
TOP 20 

1 Matchday Ocuan 

2 Booty FirObird So 

3 Ghoslbusle-:. Activiston Sp 

-i Daley 
Thompson's 
Decathlon 

Ocean Sp 

5 Brian 
Bloodaxc 

Edge Sp 

6 Aitwull Elite Sp 

7 Sla'Striko Real Time Sp 

S Knight Lore Ultimata Sp 

9 Technician 
Ted 

Hewson SD 

10 Automan Bug Byte C64 
11 Wild Bunch Firebird Sp 

12 Frak Statesolt C6< 
13 Blockbusters Mdvsun Sp 

14 Go Go Ghost Firebird Odi 

15 Overdrive Superior El 

16 Blue Man US Gold Sp 

t/ Gill Horn 
Tito Gods 

Ocean Sp 

IS Skool Dare Microsphere Sp 

19 Combat Lynx Martech Sp 

20 Elite Acomnoit El 

Sp - SpcclrurtvBc - BBC/16 - C16 
f-l a EleetronJVc Vlc-20 
Dr r Dfagoni&i - CBM64 
Am AmStradJOr Oric/At = Atari 
• ^ New ieiease -• Same position 
Source: WH SMITH 

SOFTWARE 
TOP 3 BY 
MACHINE 

t t Punchy Mr Mlcio Vc 
f 2 Perils ot W ily Software Vc 

I 
Projects 

I J Paycno M. Tronlcs VC 
t 1 Booty Firebird 64 
« 2 Gbostbuaiers Actmsion 6 A 
t 3 Oaley 

Thompson's 
Ocean M 

F 
Decathlon 

F i Biioty Firnbird Sp 
« 

2 Airwull Elite Sp 
t 3 Ghostbusters Actl vision Sp 
• l Chuckie Egg A&F Or 

2 Oragon Chess Oasis Dr 
I 3 Frogger Microtleai Or 
1 1 Millionaire incentive BC 

t 2 Magic Swo-d Database 
Pub 

0c 

< 
I 3 Sports Qui; Kosmos Be 
• 1 Encounter Hi-Tech At 
t 2 Attack ol 

The Mutant 
Liamasofl AI 

1 
Camela 

1 3 Zaxxon CentresoM At 
* l Fliflht 015 Craig Comm. 16 

* 2 Games Tape 1 Melbourne IE * 
Hse 

t 3 Wiii;ams- Mlcrodaai IS 

t 
burg Adv 

t i Elite AcornsoH El 
t 2 Overdrive Superior El 

T 3 r-fllix Meets MicropoAflr El 
Evil 
Weevils 

• i Footcait 
Manager Addictive Am 

t 2 Manic Minor S. Piojocls Am 
f 3 Snooker 

<S. Oovis) 
CDS Am 

Source - Webster:; Software 

TELSOFT IN NZ 
Tti-SOFr works very well from here 

in New Zealand. Wc have down-

loaded tour programs sucessfully 

now. Tlie phone bill is not excessive 

either as it doesn't take too long to 

download the programs. 

Wc arc using a VTX 5CXXJ modem. 

One suggestion we do liave, though, is 

that we would like to sec more 

complete instructions on how to save 

off the more complicated programs 

like Windos. This is the only program 

that we have not been able to run. 

n.T. Ready, 

Manukau Computers (SZ) Ltd., 

Auckland, 

Netc Zealand. 

ZX-81 EXCHANGE 
York CORK RSt\) NDEN' I S.P. Kali-

s/A/.ak — February 1985 — is by no 

means alone with his problem, ie 

findint! software for the ZX-81. 

Through ihc postal user croup, ZX 

Exchange, ol" which I am organiser, 

this is perhaps the most frequently 

voiccd complaint of rccent months. 

The solution, as 1 continually advise 

people, is to write your own, and (hen 

to exchange it with others, t his is noi 

as difficult as it may seem provided 

that the right help is forthcoming and 

that is exactly the purpose for which 

ZX Exchange exists. By this kind of 

mutual co-operation, ihe ZX-81 user 

not only gets programs tailor-made to 

his own requirements, he is also 

forced to learn the fundamentals of 

computing, but in an agreeable and 

friendly manner. I f and when he 

decides to acquire a more versatile and 

expensive machine he is welt equipped 

first to get ihe right machinc for his 

purposes and, second, to make the 

best of it when he gets it. Any of your 

readers who arc interested in Z X 
Exchange arc invited to write to me 

with a s.a.c. ai the address below, or to 

tctcphone me any evening. 

Since I am wriiing, however, I must 

take the opportunity to congratulate 

Your Computer on having continued 

lo publish ZX-81 programs of 

considerable quality, despite the 

obvious temptations to forget aboui 

this "downmarket" area. C.crtainlv, 

she number and quality of such 

programs has proved sufficient to 

keep me as a regular subscriber long 

after t have given up other magazines; 

long may that situation continue! 

Ntck dodlpin, 

-/ tlurkur Crescent, 

Eyemouth, 

Berwickshire, 

Scotland, 

TDM 5.-1 P. 

Telephone: Ryrmouth 

(0390)50965. 

"BASIC IS BEST" 
IT SEEMS to be the fashion these days 

to bl.imc Bask and 10 praise any other 

languages, like A. Hcgedus, D. Sutton 

Your Computer, October 198-1 — 

and A MacPhee — Your Computer, 

January 1985 do in their letters. 

That kind of talk can only be under-

stood as an attempt to give the impres-

sion of being a computer expert but, 

in fact, it shows ignorance of pro-

gramming and Basic language. 

Standard Basic is a structured, 

modular and extensible multi-tasking 

language. It is powerful, but still easy 

to learn and use. O f course, ihe Basics 

in mosi cheap home-micros are very 

(continued on page 35) 

/ QRT>£FL£V ON 2$ DRVS pBUVERy 
100 yea/zs mp /T's 

ONLY JUST fifZ&l V£J>S 

SINCLAIR TRANSPORT KEEPS ON KEEPIN' ON 
R e c e n t l y , w h i t . e 
researching into my own 
family history, I came across 
the following which alludes 
to the inventiveness of a 
Sinclair, approximately 100 
years ago. He is refered to m 
1886 as being, "the present 
Karl of Caithness" who must 
be the !4ih Rarl, James 
Sinclair. 

Some similarities between 

the "steam car " o f Sir James 

and the "e lectr ic" one o f Sir 

Cl ive deserve examination 

and our admiration. 

/). C. Hardy, 

Torquay, 

Devon. 

"The front view of the vehicle 
is that of a phaeton placed on 
three wheels, and made a little 
wider than ordinary, so as to 
have room for three or even 
four abreast. His Lordship sits 
on the right hand side and 
drives, resting his left nand on 
a handle at the end of a bent 
iron bar. fixed below the front 
spring, lo the fork in which the 
front wheel runs, and guiding 
the direction of the carriage. 

"Placed horizontally before 
him is a small fly-wheel, fixed 
on an iron red, that, passing 
downward, works at the lower 
end by a scrcw, through one 
end of a lever, attached at the 
other end to a strong iron bar 
that passes across the 

carriage, and has fitted on it a 
drag for each of the hind 
wheels. By giving the fly wheel 
in front a slight (urn with his 
right hand, his Lordship can 
apply a drag of sufficient 
power to lock the hind wheels 
and stop the carriage on the 
s teepes t d e c l i v i t i e s of 
common roads. 

"Inside the carriage, a line 
backward from his nghi hand, 
is placed a handle, by which 
the steam is let on, regulated, 
and shut off at pleasure. 

"The power of the engine, 
and the perfect control His 
Lordship has over it. enabled 
him on several occasions lo 
make long journeys over 
rough and mountainous roads 

at the rate of eight miles an 
hour; there can therefore be 
no doubt that carriages pro 
peiied by steam can be used 
for the purpose of traffic on 
common roads. 

"A journey of 140 miles 
made in two days, at a cost of 
less than one penny per mile 
for fuel, proves this; and the 
fact that no accident to man 
or beast was caused by the 
steam carriage during Ihe 
whole journey, answers the 
objections as lo frightening 
horses. 

"His Lordship continues to 
use Ihe carriage, and is most 
k ind and c o u r t e o u s in 
explaining its constructing 
and working." 
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3D LANDMARKS 
YOU CAN FLY AROUND 

SUPERB REAL 

TIME S IMULATION 

MYRDDIN FLIGHT SIMULATION 
AMSTRAD CPC 464 

MANUAL 1 1 J L L 1 

i i 
Hfi*? 
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FULL SCREEN 
DISPLAY 

Here are some screens from a typical flight showing the view from the cockpit (top half of screen) 
produced as printouts of the actual simulator. 
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A real time simulation with 3D graphics uses a massive 64000 x 64000 longitude & latitude flying 
area, making each flight completely different. Developed under pilot instruction to give realistic 
flight effect. The view through the cockpit gives moving 3D graphics. 
Comprehensive instrument panel with moving needle meters & digital displays. 15 aircraft types 
with varying control sensitivities & speeds of between 100 - 500 knots. 
3 runways available for refuelling, take off & landing. Ground and landmark orientation correct with 
all flying attitudes (rolls etc.). 

The3 D graphics are still accurate when 
you fly upside down. 

3D landmarks you can fly around. 

Comes complete with manual & fully 
detailed chart of landmarks & airfields. 

Joystick or keyboard operation. 

If your local dealer doesn't have it in 
stock yet order from us direct. 
For despatch within 48 hrs. 
(usually 24 hrs.). 

MYRDDIN SOFTWARE, PO BOX 61, SWINDON, WILTS. 
Telephone: (0793) 40661 

Please send me . . . . . . Flighi Simulators) by return ol post for 
the Amstrad CPC 464 

X 
Name .. 

Address 

Postcode 

Cheque enclosed for £ 11.95 (in. P. P.) 
OH Debit my Access A/C No.:-

J LLL 
OR Telephone through your Access Order. 

Signed. 
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TOUCH 
How to write 
for Your 
Computer 
We called this magazine 
Your Computer precisely 
because we welcome your 
views, tips and hints and 
even your criticisms of 
machines and software in 
general. Here's how you go 
about getting your name 
into print. Your article 
should be typed, double-
spaced. on A4 paper. A 
namf? and address on each 
sheet would help. Don't 
forget to tell us which 
machine it runs on. With 
programs please include a 
cassette or disc and some 
indication ol how long it is. 
Please put what machine 
it's for on the envelope. 
Don't forget full 
instructions to us how to 
load and list your program 
and how to enter it lor the 
readers. 

The article must be 
submitted exclusively to 
Your Computer. We pay £35 
per published page — 
that's as it appears in the 
magazine and includes 
illustrations. 

Telsoft 
Tel soft is Your Computer's 
software downloading 
service. Any program for 
the Spectrum or the BBC — 
and soon the Commodore 
— which has a telephone 
symbol next to it is 
available on the service. 
Both 1200 and 300 baud 
speeds are catered for. For 
more details call Colchester 
(0206) 8068. No more lonely 
nights typing in endless 
pages of hex digits. 

Message 
service 
You can get messages to 
us in two ways. Either use 
the Prestel Telex Link to 
892084 81SPRES G or you 
can use our very own 
modem, day or night on 
01-661 8978. The modem is 
V21, 300 baud, even parity, 
10 bits per character. You 
simply transmit in upper 
case "YRC" — our address 
code, and wait for the 
acceptance code " + + + 
STF GO Then off you go. 
Don't forget to tell us who 
it's for. Sign off with 
"NNNN" — again in upper 
case. 

(continued from page 33) 
cut-down versions, but even those are 

in many aspects better than ihc 

standard versions of Pascal or Forth. 

And comparing £10 Basic to £300 

Pascal is not very fair, is it? 

In my work, 1 have used several 

languages, including Pascal, Fortran, 

PI.7JSYS, C, Assemblers and, of 

course, Basic. I have often made 

comparisons by writing the same 

program or procedure in different 

languages. . In almost all cases 

programming in Basic has been the 

easiest, ihe shortest and the most read-

able. 1 suspect that those who criticise 

Basic have never done such compari-

sons. 

Perhaps the most serious claim that 
has IKCII made against Basic is thai ii 

leads to bad programming practice. 

However, the reason is not Basic, but 

the fact that home computer manuals 

do noi tcach programming, they only 

list the commands How would von 

expect anyone could learn pro-

gramming without any aid? I f you try 

with Pascal or Forth, the result is at 

least as had. The only difference is 

that those languages are more difficult 

to learn. 

Now that the ANSI Basic standard 

is finally coming, I believe that Basic 

"GET ORGANISED, PSION!" 
TIME FOR You/z B&EftK 
-To UST£/V 
TO -THE 
archers: 

AFTER WINNING a Psion Organizer in a competition in Your 

Computer last September and receiving it in January, I set about 

using it. A fun little thing 1 thought but what about a practical 

application. Well, in the competition I wrote down I would use it to 

keep rccords of my cows. So that's what I set about doing. 

The Organizer comes with a Utility Pack and a 5K pack which 

allows you about 12,000 charactcrs which would be inadequate for 

my herd. Rut you can buy packs of 14K, I then worked out a form 

to use and decided two I4K packs would be sufficient for five years 

supply of data. 

The Organizer has a great ability to cross refer and return data 

which is exactly what I need. The format I devised would have to 

be able to find a given number, such as a cow's number, eg No. 53 

and also tell one when she calved, if the vet has seen to her and 

when she was served by the A.l. etc. These records must be able to 

be cross filed with 100 other cows. So I could call for all the cows 

that calved in August to be printed out ctc. This format would need 

to be updated at least five times a year. With the Organizer when 

you update data you delete or add to a file, then resave it. 

The format I went for ran as 53 CAUG 14/4 VSHPT 10/4 

ctc. This allowed me to save bytes and cross file. Type in 53 and I 

gel the whole record for that cow, or Type C (stands for calving) 

Aug (date) and I get every cow which calvcd in August. The 14/4 is 

the Mth day 1984 and so on. 

As you can see the range of data is vast. So olVto Bristol I went. 

W.H. Smiths - "no". Boots - "yes". "Two 14K packs please", 

"£39.90" came the reply. "Hell, no tlianks" and home I went. 

Here I have a computer to use with a practical application but 

cannot a fiord the software. The Organizer is a very powerful 

compact unit with mathematical and scientific use. The data 

handling is cxccllcnt with a fast muiti cross filing system but 20 

quid for a 14K pack? „ , 

Rtkl Shaw, 
Nailsea, 
Bristol. 

will be more widely used and more 

appreciated :n the future. 

Pauli Lindgren, 

Software engineer, 

Helsinki, 1'inland. 

VISIBLE ERROR 
THANK YOU for publ ishing the 

Invisible Toolkit. A typing error 

appears ar the bottom of page 111 — 

Your Computer, March, The address 

16544 should ic3d 16514. My I hanks 

to George Payne of Watford for his 

letter. Also, here are a few modifica-

tions 10 improve the handling of 

' svstcm variables automatically: 

20 LET L = 768 

405 POKE 16H7 , 0 
415 IF PEEK 16417 1 THEN POKE 

16384 . 28 

Change all occurrences of the line 

number 10222 10 10220. 

Before running program 3, type in 
the following pokes: 

17327.6 
17328,253 
17329,203 
17330.33 
17331.198 
17332,24 
17333.144 
17334,201 

All casscttc tapes are the modified 

program. 

Stuart Clark, 

Glenrothes, 

Fife. 

BULLETIN 
I woui.n APPRECIATE it if you would 

include my Bulletin Hoard, the first 

one in Scotland, in your magazine. 

My Bulletin Board is called SABBS 

(Scottish Atari Bulletin Board Service) 

and is on 0698 88-1804. It runs 24 

hours a dav at 300 Baud .on an Atari 

800 XL . 

Nick Roster, 

Larkhalt, 

I^inarks/nre. 

SECURIFILE 
SF.VP.RAI. RILADERS have written to me 

about my program Seeurifile for the 

Spectrum published in the March 

issue of Your Computer. Their 

enquiries concern the possibility of 

operating Sccurifilc on Microdrive. I 

have produced a Microdrive-

compatible version which, at the cost 

of losing a imali amount of data and 

space, may be operated on Micro-

drive. 

This version is available on cassette 

from 29 Ashridge Drive, Brichet 

Wood, St Albans, Hertfordshire for 

£3.75. Please order as version 2.3. 

The standard lapc version is also 

available at the same price, order as 

version 2.1. 

Jon Ellis, 

.St. Albans, 

Hertfordshire. 
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EIGHT NEW BOOKS FROM INTERFACE 
There's everything you need to be 

dynamic, advanced,intelligent and iat! 
The latest books from Interface 

Publications Ltd arc determined to 
put now skills at your program mint; 
fingertips — 

For instance: 
If you're the dynamic type and 

you own an Amstrad, what could be 
better than our latest title 
"DYNAMIC GAMES FOR THE 
AMSTRAD"? 

On the other hand, if your mind 
ts f;tr in advance of other cart tilings 
. . . don't despair. 

"ADVANCED PR<XiRAM MINC, 
GUIDE TO THE BBC MICRO" and 
"THE QL HANDBOOK" will stretch 
your imagination still further. 

But where do you turn if your 
computer is giving you dumb answers? 
look at our "EXPLORING ARTIFICIAL 
INTELLIGENCE" series 

for the SPECTRUM f and 
SPECTRUM, the COMMODORE 04. 
SINCLAIR QL and BBC MICRO. 

The mind will boggle! 
We even have a new book for 

readers who think BIG. 
It's callcd "THE BIG FAT BOOK 

OF COMPUTER GAMES" - for 
practically any micro. 

All these new titles are written 
by the country's most respected 
computer authors . . . Tim Hartncll, 
('live Gifford and Jeremy Huston. 

So don't despair if other books 
have left you feeling lethargic, jaded 
and hungry . . . 

. . . go along to your local 
bookshop and lei these eight new 
Interface books give you a 
"pick-me-up". 

Set- tin*in hi all |{oo<l bookshopsor 
computer stores or write to:— 

Interface Publications Lni.(8YC) 
H-ll Kensington High Street, 
London WH:>NR 

Name: — 
Address: 

Pleas** send me the following Inioks; 

1 enclose remittance in full 

9nterfca.ee. Publications lid 

InUTfuc r l*ul>ltcitlnib an-lilM r ibu(.'<1I'XclUilvrly In I 111* IK xihI Kirr l» W IIS Molt in, St John'-' llouw, K:i I Slnvl U-m-slor (0M3) 551II"'. 
Export nf<1rrihanril«lby Inlerfaco !*uhhcali«n-< l.nl 
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I could 
do 

that... 
Anyone who plays with the 
Macdraw program on 
Apple's Macintosh will be 
impressed by how 
flattering it is to their 
artistic abilities. Even 
those with no gift 
whatsoever for drawing can 
produce pleasing effects. 
In this respect perhaps the 
most useful of its facilities 
in the one which mirrors or 
reflects a drawing in four 
or eight different axes. In 
effect this simulates a 
Kaleidoscope, creating a 
symmetrical pattern where 
before was just a random 
squiggle. 

For this month's £15 
competition we would like 
you to furnish your micro 
with a Kaleidoscope 
facility. It should allow you 
to draw a figure in the top 
right hand quadrant of the 
screen, us ing the keys to 
move the screen 'pen' a 
pixel at a time in any 
direction. At the same time 
it should reflect the figure 
in each of the other three 
quadrants. 

If you own a micro such 
as the BBC which allows 
the graphics origin to be 
defined then your task is 
fairly simple. First move 
the origin to the cente of 
the screen. Now to reflect 
a pixel into another 
quadrant you need only to 
multiply its co-ordinates by 
- 1. Thus pixels in the top 
left quadrant have negative 
x co-ordinates while pixels 
in the bottom right have 
negative y co-ordinates. 

If your micro has a fixed 
origin — usually at the 
bottom left-hand corner — 
you can calculate the 
reflected positions in the 
same way and the convert 
to screen co-ordinates by 
subtracting the amount 
needed to move the origin. 

No 100 line blockbusters 
please. 

February's I Could Do 
That asked you to supply a 
bug-ridden program. 
Unfortunately it drew only 
a smalt response and none 
of the programs submitted 
were judged sufficiently 
interesting to publish. 
However we are still in the 
market for unusual bugs 
and will hold the prize over. 

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. 

Sinister 
art of 
hacking 
HACKERS HAVE been in the news late-

ly, earning themselves rather 

dubious reputations. Originally a 

hacker just meant anyone who spent 

hours of his or her — usually his — 

life locked in a bedroom with a 

micro. To begin with, this machine 

would have probably been some kit 

micro like the once famous ant! now 

forgotten Altaif. Or it might have 

been the still-famous Apple com-

puter, which also began lile as a hob-

byist's toy. 

Hackers developed almost mystical 

bonds with their machines which 

they knew backwards and inside out. 

Thai was in the early days, when 

micros were primitive, and required 

weird and wonderful skills like 

machine-code programming, and the 

ability to wield a soldering iron. 

But things soon changed. In a 

rather unsporting move, micro 

manufacturers began to make their 

machines easier to use — so easy in 

fact, that almost anyone could use 

one. This obviously took away most 

of the hacker's fun, who delighted in 

the tricks of the trade thai were 

incomprehensible to outsiders. So 

hackers began to look a little further 

3ficld for challenges. They started to 

take on the outside world. 

At the same time that micros 

became more user-friendly, the com-

munications side of things began to 

develop. Using a modem and an or-

dinary phone, a micro could link up 

with other micros thousands of miles 

away. They could also be hooked in-

to rather bigger fry, the giani main-

frame computers used in business 

and government applications. 

This proved 10 be great fun. After 

all. most of the systems had been 

designed with the specific idea of 

keeping unauthorised users out. And 

it is a well-known tact that it is much 

more interesting to be somewhere 

you shouldn't. So some of the hack-

ing community moved on from just 

writing shoot-'em-ups in machine 

code to playing what seemed like a 

real grown-up adventure game. 

Hacking became a more familiar 

t h r t s /vor ujHnr / m e r n t 
BY HACKING VOVOf/ THE 

PHONB / 

idea through the film War Games. In 

it, a young hacker used his micro to 

ring through all the telephone 

numbers in a certain area to search 

our which ones were connccted to 

computers. Having found one, he 

tried to break into it. The film is 

about his unfortunate success: the 

computer he gets into controls 

America's entire missile system. 

When, as a result of this, the com-

puter gets too big tor its own hoots, 

the world teeters on the brink of 

nuclear catastrophe 

Needless to say, the all-American 

boy saves the day in the end. The in-

teresting thing is thai shortly after 

the film was released, a real young 

hacker succeeded in gaining access to 

J sensitive U.S. military computer. 

Since then, there have been a 

number of reports of people, armed 

with liulc more than a micro, a 

modem and a mischievous sense of 

fun. gerting into several supposedly 

watertight systems. 

In this country, Rriiish Telecom's 

Prcstcl sen-ice has been the victim of 

hacker's attacks. Abroad, people have 

got into German financial systems, 

and computers owned by ihc French 

atomic energy authority. 

The main way that unauthorised 

individuals are locked out is by using 

passwords. These arc simply words 

or sequences of numbers and letters 

that have to be fed into the computer 

before you can go on any further. 

The more passwords a system re-

quires, the more secure it should be. 

In particular, il there are any opera-

. rions Thar arc very vulnerable or sen-

sitive, it is customary to demand a 

special password each time they are 

used. 

Passwords are found on such 

things as Prcstcl, Telecom Gold, 

which is a method of sending private 

messages by compuier over the tele-

phone lines and many small business 

programs. More advanced programs 

only allow you a limited number of 

tries before you are locked out. This 

is to prevent an obvious hacking 

technique of programming your 

computer to run through all the 

possible password combinations. Not 

a quick way of getting in, but one 

that should work — eventually. 

You can always irv and guess. This 

is not such a hopeless procedure as it 

sounds. When il comes to thinking 

up tandom passwords, most people 

arc very unimaginative. They tend to 

pick their own name, or their 

wife/husband's name, or ihe name of 

the dog/budgie, and so on. So a little 

background information on the per-

son who set the password can often 

he a good clue. This was in fact the 

technique used in War Games. 

Nowadays, though, hackers arc a 

good deal less scrupulous in the 

means they employ. Using a mole in-

side the relevant organisation seems 

to be becoming increasingly com-

mon. This is because when 

passwords arc being changed regular-

ly, it should be impossible to crack 

them consistently. And yet hackers 

have succeeded in getting into many 

systems where such precautions are 

taken. In particular, once a master 

password has been obtained, not only 

is it possible to get into a system, it is 

even quile easy to lock out the 

legitimate users. 

(continued on page 39) 
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V a 
Programmable 
Joystick Interface for 
the Spectrum 

£19.95 
— * » 
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Dealer Enquiries Welcome 
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SELECTED RETAIL 
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FREL LTD. Hockeys Mill. Temeside. 

Ludlow. Shropshire SY8 1PD 
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BETA BASIC 1.8 
ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Rolease 1.8 is more powerful thari ever' Wo don't hove spucc to do this progiam 
justice it you can't believe the od. send us a large S.A F rot liirihei 
information. 

features: Cornmamli are single entry keywords in graphics mod* Syma* is 
checked on entfy. Fully compatible w.th Sprtlrum Saw. Microdrive compatible 
Compnrhnnnivp manual. 
NOTE: Release t.O is still available tor 1C48K Spectrum at £11.0O. 
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Only CI 1.00 inclusive' (Upgrade pnee tor Release t.O owners is C4.00. Th.s 
includes • IZ-pege supplement lo your manual. Please ouote date of purchase. If 
you did not purchase from us. state Supplier and return oi^jmnl cassette 1 

Please send me: 
Beta Basic. Release 1.8. Payment of C11.00 is enclosed, 
tor C11.50 tOf foreign ordeisl. Cheques payable to BETASOFT. 

I don'r believe itl llease send me full detoilcot Bala Bask 1.8. I anclose ft stamped 
addressed envelope. 

NAME: 

ADDRESS . . . . . 

BETASOFT 
92 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 

7 K L m THE 

m w 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

Sinclair Spcctrum, ZX-81, BBC,. Vic-20, CBM-64, 

Memotech, Amstrad, etc. 

* COMPUTERS * RAMPACKS 
* JOYSTICKS * BOOKS 
* KEYBOARDS * DISCS 
* TAPES * L I G H T PENS 

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

Business/Serious Programs available 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. See 

and try before you buy. 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 
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(continued from page 37) 
The mole tcchniquc succceds 

because people tend to be very 

careless with their passwords. 

Favourite tricks include leaving them 

on a scrap of paper nest to the 

machine, or in a nearby drawer. It 

therefore only requires a little effort 

to get hold of these prccious 

numbers. 

Hacking started as fairly harmless 

fun by people who relished the extra 

challenge. But as computers begin to 

aflfect more and more of our lives, the 

dangers of this kind of unauthorised 

use are growing. For example, in 

America, :t reporter who had written 

slightly critically of the hacking com-

munity found that his crcdit card 

number was obtained from his bank's 

ccntral computer, and was heing 

posted on computer bulletin hoards 

for all to see and use. 

It is easy 10 imagine some of the 

problems this kind of thing could 

give rise to. Bank balances could be 

tampered with, medical details 

investigated in hospital records, even 

policc records broken in to and 

possibly changed. 

How and what the 
processor processes 
DECEMBER'S FIKI I BYTKN described 

how silicon chips were made. The 

same basic techniques are used for all 

the different varieties. This includes 

the most important chip in a micro, 

the processor. As its name implies, it 

is conccrned with the actual business 

of manipulating the strings of digits 

that are fed into it. 

Whether these digits represent 

blobs moving on screen, Basic pro-

grams or word-processing appli-

cations, is completely irrelevant. The 

processor simply takes each com-

mand in a program and implements 

it blindly. 

The microprocessor can only 

understand machine-codc instruc-

tions, so some translation may be 

necessary. I:or example a program 

written in Basic exists as a series of 

English-like lines of commands: it is 

a high-level language — see 

February's First Byres for a fuller 

discussion. I f the processor is toobcy 

these commands, they must first be 

converted to the machine-code 

instructions that carry out the same 

operations. 

This can ho done in two ways. 

Most Basics arc interpreted. This 

means that when a program is run, 

each line in turn is converted to 

machine code by the Basic inter-

preter. In fact this is precisely what 

takes up most of the space when you 

load Baste into your machine. An in-

terpreter has to know all the rules for 

converting Basic programs into the 

correct machine code for that par-

ticular processor. In addition, it nor-

mally cheeks the syntax of your pro-

gram as it docs this. 

Incorrect syntax, which includes 

things like using words unknown to 

Basic, leaving off brackets and mix-

ing up the types of variables, will 

throw up an error message, and stop 

execution of the program. This is 

why Basic is such a good language 

for beginners. It tells you about your 

mistakes as they occur, so it is far 

easier to locate and corrcct them. 

I^arlier, less sophisticated languages 

simply tried to run your program, 

failed, and just told you that you had 

tailed — just in case you hadn't 

noticed. 

I f this kind of error-checking is a 

big plus lor interpreted Basics, there 

is also a down side. Since each line is 

rrnnslarcd and checked and then run 

one at a time, the whole proccss is 

relatively slow. This is particularly 

true if the program is at all inter-

active, that is requires constani input 

from you, as in a computer game. 

Ideally, you would like to bung in the 

whole program, and let it run 

straight away. 

This is precisely what an alter-

native way of running a Basic pro-

gram does. Instead of interpreting a 

program, you compile it. This simp-

ly means that you feed in all the lines 

at once to something failed a com-

piler. The program that you enter in 

this way is called the source code. 

Once the compilation is complete, 

you then run the resulting machine 

code - called the object code. 

.Such a process breaks up the runn-

ing of a program into two stages. Pro-

vided your program contains no er-

rors, lis object code version will run 

much more quickly, because ihe pro-

cessor can just get on with it, instead 

of constantly pausing to ponder over 

a line of Basic, translate it using the 

interpreter, and then run it. 

Just as the big advantage of inter-

pret ed Basic was its error checking, 

so the drawback of compilers is dial 

they translate everything before they 

bother telling you about the errors. 

This means it is harder to debug a 

program with a compiler. Ideally you 

would develop software using an 

interpreter, and once it is all running 

smoothly, you would then compile it 

to a very compact object code file 

which you would then run instead of 

the source codc itself. 

.Sometimes professional program-

mer use this tcchniquc when they 

wish to avoid the trouble of writing 

in the mind-blowing hieroglyphics of 

the machine code, but need some-

thing faster than ordinary Basic 

programs. 

The end result of interpreted and 

compiled Basic programs is com-

mands written in machine code. This 

is true whatever language a program 

is written in, and for whatever 

machine. This also explain* why 

machine codc represents the ultimate 

for programmers: they can t3lk 

directly to the heart of the micro, the 

processor. 

However this machine codc is pro-

duced, it is stored in Ram, the tem-

porary memory of your computer. 

The amount of Ram therefore deter-

BEGINNERS 

mines more or less the size and com-

plexity of programs that can be run. 

Mote complex programs sometimes 

use a technique called overlays to 

allow you to run far larger programs 

than your Ram can theoretically cope 

with. For this, though, you need at 

least a floppy disc system; ideally a 

hard disc is best. 

The technique used is to load as 

much of a program as possible or is 

necessary in Ram, and then call in 

additional chunks as and when they 

arc needed from the disc. This does 

slow down response rimes slightly, 

but can work in the right situation. 

The processor works oil the 

machine-code program stored in 

Ram by obeying one set of com-

mands at a time. Something called 

the stack pomcr keeps a record of 

where a processor has reached as it 

works its way through a program in 

Rain. These commands normally 

take the form of an instruction, such 

as telling the processor to add two 

numbers, followed by data, in this 

case the two numbers to be added. 

Alternatively there may be com-

mands that instruct the micro to 

fctch data from memory locations, 

and feed them to the processor. 

When this is done, data is stored 

temporarily on tiny memories called 

registers. These hold the data long 

enough for the processors to act on 

ihcm in some way. Similarly, the 

result of one of these processor 

operations is stored on a register 

before it is transferred back to the 

main Ram memory. 

The power and complexsry of a 

processor is partly determined by 

how many registers it has for storing 

various pieccs of data. The number 

of basic processor operations, like 

add, subtract and so on, also varies 

widely from model to model. But 

perhaps ihc most important distinc-

tion that can be drawn between 

various chips is whether they arc 8 or 

1 ft bit. This distinction is becoming 

increasingly important in the home 

computer world as more powerful 

machines start to come through. 

The numbers 8 and 16 refer to the 

size of the chunks of data that the 

processor can move around in any 

one operation. This includes data 

that is brought to the registers from 

memory, or data thar is sent from 

them back to the main Ram. An 

eight-bit machine moves around 

eight binary digits at oncc, in other 

words a byte at a time. A lb-bit 

machine can cope with double this, 

two byres. 

As a very rough and ready rule, 

this gives 16-bit machines something 

like twice the speed. Machines that 

use eight-bit processors include the 

Spcctrum, with a Z-80 chip, and the 

BBC, which uses the 6502. These 

two chips together account for 

practically all of the home micros 

around. Most business machines like 

the IBM PC use 16-bit chips, of 

which the most popular is the 8088. 

filings are slightly complicated by 

the fact that a processor may move 

blocks of data around in eight-bit 

pieces, but process them in bigger 

chunks. Perhaps ihe most famous of 

these is the chip used by the Sinclair 

QI-, the 68008. Although internally 

this super-chip carries out calcu-

lations using chunks of data \2 bits 

wide it can only obtain and scud out 

data eight bits at a time. 

Effectively there is a bottleneck of 

data coming in and out of the main 

calculat ing device. The new 

machines promised by Atari will use 

a version of the same chip that has a 

16-bit data bus. Perhaps ihcy will of-

fer a quantum leap hcyond the QL , 
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REWRITE THE HIGH SCORE TABLES 
With the Gunshot, you'll have all your enemies cowering in corners. 8-directional action and an all-in-

one moulded stem allows accurate annihilation and strength to survive those all-night 
sessions. Dual fire buttons for fading fingers (and a rapid fire version when 
they're really coming thick and fast). And, if you break it (and we know you'll 
try) our 12 month guarantee will prove invaluable. The Gunshot plugs directly 
in to practically all popular home computers (ask about Vulcan interfaces 

for the BBC, Spectrum, Electron, C16. Plus 4). Only £8.95. 
See the range of Vulcan joysticks and 

at your local stockist... 
we'll see you on the 
high score tables E L E C T F I D n j C 5 » L T D 

i , L 1 0 . n u s 4 ) . u m y 

s t i c k s a n d i n t e r f a c e s \ V \ X 

VULCAfTV 
200 BRENT STRUT HENDON NW4 1BH TEL 01-203 6366 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Eyemouth 
Nick Godwin may be 
familiar to you as the 
eminence grise behind ZX 
Exchange, the postal 
computer club with s 
human face. Well, he got an 
Amstrad for Christmas, and 
any keen programmers 
interested in joining a 
postal Amstrad User Group 
should contact Mr Godwin 
at 4 Hurkur Crescent, 
Eyemouth, Berwickshire, 
TD14 SAP. or telephone 
0390 50965. 

Alcester 
The Microsoftware Club has 
worldwide membership as 
they communicate with 
each other through their 
cassette-based magazine. 
This comes out bi-monthly 
and is said to be an 
invaluable aid to anyone 
who wishes to learn 
Spectrum programming. 
They also have their own 
range of software. Write to 
Trev Glover. 73 Alcester 
Road, Moseley, Birmingham 
13. 

Watford 
Infomania is a rapidly 
growing club which has 
gained over 200 members 
since its formation in 
September. Lots of 
hardware and software is 
available to members and 
the club has fragmented 
into several smaller interest 
groups specialising in 
graphics, Logo, the 6502 
and Z-80 processors. There 
is also a Multi User 
Dungeon (MUD) 
development group. The 
MUD runs on an Apricot 
and can be accessed by 
Econftt on BBCs although it 
is hoped to go "down the 
wire" on to modems in the 
near future. Roger A Burp 
on (0923) 55122 has details 
of all the club's activities. 

COMPUTE 
Tony Carter discovers 
that Blackburn's 
Computer Club, like its 
football club, is on the 
way up. 
Bi ACKBURN COMPITER Club is easy 

to find. Just across the road from the 

Darwcn end of Ewood Park, home of 

Blackburn Rovers, is the I'ernhurst 

Hotel; the music room of the large 

redbrick Fernhurst is the home of 

Blackburn Computer Club. 

l.ske the Rovers, Blackburn Com-

puter Club is on its way up. On the 

night that Your Computer visited the 

club most of their 30-plus member-

ship had turned up. The hardware in 

use included an Atari 800 and an Atari 

800X1,, both with disc drives, a BBC 

with disc drive and second processor, 

a l.ynx, an Amstrad CPC--1M and 

several Spectrums. All this and 

Thwailes, the native brew of Black-

burn. 

The aims of the club are to help the 

members to gel the best out of their 

kit and to give members without a 

computer an opportunity to try out a 

variety of machines and software, 

explained president and founder Bob 

Hillyard. Certainly everyone seemed 

to be getting plenty of hands-on 

experience. 

Membership is open to all without 

age limit. It ranges from children who 

arc at primary school to a 70-year old 

gentleman who liad assembled Ins 

own machine. Members include a 

cheese manufacturer and a market 

gardener who both use Spectrums to 

help run their businesses and several 

families who come to the meetings 

together. 

On this particular night Ernie 

Troughton and Jimmy Wat were 

comparing the Tatung Einstein and 

the BBC. R on a value for money basis. 

Ernie, who is a retired doublc-gia/.ing 

manufacturer, owns an Einstein and 

reckons that apart from the odd 

review, the Einstein has been ignored 

in computer magazine ankles. A sad 

late lor 3 UK-built machine. 

Jimmy Wat's |ob involves him in 

rhe world of hi-tec. As a development 

engineer, he works on micro-

processor development with a local 

firm making machinery for carpet 

manufacturers. 

Deborah, who is 10, likes ihc club 

because she gets the chance to try out 

3 lot of diflcrcm action games. Her 

sister Heather, who is 12 and her 

friend Samaniha, 13, prefer the 

children's adventure game club — a 

regular club feature, 

Mark, another 10-year old, was very 

busy with I'vjamarama on a 

Spectrum. The club plans forth-

coming visits to computer clubs in 

Chorley and I'rcston and plans to visit 

the l 'CW show at Olympia. 

Treasurer George Croft, a Black-

bum policeman, made an appeal for 

educational BBC B software for the 

Dame Evelyn special school for the 

menially handicapped. He also sug-

gested that the club should challenge 

themselves to collcci sufficient funds 

to present the Dame Evelyn school 

with a Spectrum. 

Uie club's I'R man, John Schofield, 

handed out part two of the machine-

code course he had prepared for 

interested members and then it was 

back to the machines again. 

The club meets on alternate 

Monday evenings. Annual member-

ship fees are £3 for under 16s, £5 for 

adults and £10 for family member-

ship, or members can pay 5l>p per 

evening. Members' machines arc 

insured in transit to and from club 

meetings through the club's member-

ship of ACC. 

Details of dates of meetings and 

further information can be obtained 

from John Schofield on Blackburn 

28127. 
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The most powerful tdolkit yet for ZX BASIC. All the features 
you will ever need: AUTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error trapping, break trapping 
Eull TRACE with single-step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 

£14 
An excellent assembler, an advanced line-editor, a compre-
hensive disassembler and a superb 'front panel' debugger 
all in one package. Used by many leading software houses to 
write their games. "Buy it!' Adam Denning 1984. 

P M C A L £25 
A powerful and almost full implementation of Pascal - not a 
Tiny Pascal A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " I haven't 
seen any other compiler that could match Hlsoft's Pascal" 

180 High Stmt North 
Dumtcblt, LU6 I AT 

Ttl: 105821 69«421 

for the ZXSpectrum 
Hisoft is pleased to announce a new compiler for this popular 
and effective systems programming language. Not a tiny-Chut 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
function library. Available direct from Hisoft for £25, or write 
for further details. 

All prices, UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for many other Z80 machines e.g. 
Amstrad CPC 464, MSX. Memotech, SHARP MZ700. New-
Brain, CP/M etc. Please write for details. 

COMPUTER 
0 ACCESSORIES 

ZX Spectrum and QL 
Microdrive Storage Box 

Designed to match QL 
and Spectrum 
• Holds 20 cartridges 

and inaex cards 
• Fully interlocking 

We also supply 
printers, monitors, 
labels, ribbon 
and listing paper. 

Available Now 
QL Centronics Interface £39.95 
QL Dust Cover £5.00 
QLRS 232 Lead £10.00 
Spectrum Monitor Connector £1150 

QL Centronics Interface £39.95 
QL Dust Cover £5.00 
QLRS 232 Lead £10.00 
Spectrum Monitor Connector £1150 

IVKA I 
QL Centronics Interface £39.95 
QL Dust Cover £5.00 
QLRS 232 Lead £10.00 
Spectrum Monitor Connector £1150 I 

TRANSFORM LTD. (Dept. YC) 089 283 4783 
Swatlands*, Lucks Lane, Paddock Wood, Kent 

SPECTRUM 
RAINBOW COPIA 

• QUITE SIMPLY THf BEST BACK-UP COPIFR FVFR FOR THF 
SINCLAIR SPECTRUM 
+ Al MOST ANY PROGRAM IS RFPROOIJCFD ON BLANK TAPfS 
• TESTED ON OVER 100 TOP GAMES WITH A 98% SUCCESS 
RATE 
• MULTIPLE PART PROGRAMS BACKED UP IN ONE GO 
• ALSO BACKS UP HEADER LESS PROGRAMS 
• FULL INSTRUCTIONS WITH THIS EASY TO USE PROGRAM 
• THIS INCREDIBLE MACHINE CODE PROGRAM IS EXCELLENT 
VALUE <s> f 5 95 mcl P&P 

COMMODORE 64 
BRING YOUR 64 TO LIFE WITH 

LIGHTNING LOAD 
• CONVERTS ALMOST ALL YOUR FAVOURITE SOFTWARE & 
GAMES INOT A SUPERFAST LOADING VERSION 
• YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY LOAD 
FASTER THAN THE COMMODORE DISC DRIVE!! 
• LIGHTNING LOAD HAS SOPHISTICATED FEATURES WHICH 
LEAVE OUR COMPETITORS LIGHT YEARS BEHIND 
• COLOUR & SOUND ARE USED IN SPECTACULAR & UNIQUE 
WAYS TO ENHANCE THE PROGRAM 
• 100% MACHINE CODE. FLEXIBLE MENU SYSTEM ALLOWS 
SAVING OF MORE THAN 48K CONTINUOUS RAM 
• THIS AMAZING PROGRAM IS NOW ON SPECIAL OFFER i:7.9G 
NOW C6.95 incl. P&P 

COPYCAT 
THE ULTIMATE BACK-UP TAPE COPIER 

• MAKES BACK UP COPIES OF ALMOST ALL SOFTWARE 
• SPECTACULAR MULTICOLOURFD LOAD AND SAVE 
• WIZARD AUDIO SOUND EFFECTS 
• CASSETTE MAGIC SFNSF 
• 100% MACHINE CODF TAPE COPIER WITH FULL INSTRUCTIONS 
• CAN YOU FIND A BETTER COPIER? WE CAN T! 
• SUPERB VALUE AT E5.95 mc P&P 
DISPATCH OF THESE PROFESSIONAL PROGRAMS WITHIN 24 
HOURS! 
CHEQUES^.0 . s TO: 

WIZARD SOFTWARE (Dept. YC) 
59 THE MARLES, EXMOUTH, DEVON EX8 4NE 
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ADD-ON 
EXTRA 

Screen dump 
Amslrad 
£17.95 
SMC Supplies 
Suitable for Epson. Brother 
and Star printer owners, 
this pack contains a printer 
cable and a short program 
for dumping Amstrad 
screen displays. Colours 
on the screen are 
represented by different 
densities of shading. 

Parallel interface 
Commodore 
£19.95 
SMC Supplies 
Cable and software, loaded 
in behind the kernel Rom. 
gives the CBM-64 a 
Centronics interface. 
Instructions are included 
for using the software with 
Easy Script and machine-
code monitors. 

Marconi 
BBC/MSXfCommodore 
£60 
Trackor Ball 
Until now only real men who 
liked dressing up like Michael 
Heseltine were allowed to play 
Missile Command with 
Marconi track balls. That 
tended to be slightly 
expensive — not to say 
dangerous with real missiles 
— so now Marconi is 
launching into the home this 
expensive joystick which will 
only come into its own with 
computer-aided design 
software. 

E Interface 
Spectrum 
£39.95 
Centronics Interface 
Compatible with just about 
anything you can stick on a 
Spectrum, this new 
interface from Kempston 
comes with a metre of 
ribbon cable and is styled 
like the new Speccy + . 
The software in Eprom 
supports LPrint, LList and 
Copy commands. 

Floppy Wise 
BBC 
£29.95 
Disc Utilities 
This Rom is compatible 
with the Acorn DFS and 
adds 14 new commands. 
One of these commands 
"clonc" claims to copy a 
fully protected disc in 
under four minutes. 

HAR 
Demon 
modem 

• BBC 
• Demon Electronics Ltd 
• £60 by mail order 
A MULTI-STAN I>AM) modem for only 

£60? It's an astonishing price when 

other modems with the same son of 

specification cost over twice as 

much. So does the Demon live up to 

its promise? Well, .yes and no. 

To avoid the high cost of switches, 

control of the Demon is delegated to 

your computer. Selection of 

signalling standard, switching on and 

off-line and so on is all done through 

the serial port, which also acts as a 

data highway. So it's essentia! to 

have the accompanying software. 

At present the software is available 

only as a sideways Rom for the BBC 

Micro and it costs another £24. 

Apparently, it's stilt being finalised 

which won't amuse those who sent 

oil' money when the l>cmon — ni1 

t'nicom — was announced last 

autumn. 

But the Rom is cleverly written 

and it ccrtainly works hard, livery-

thing is done by "star" commands: 

for example, "baud 1 selects the 

I'restcl mode and 'dial 018, for 

whatever, auto-dials the call for you. 

It's easy enough to build the 

commands into your own programs. 

So with a bit of straightforward Basic 

you can create a bulletin-board which 

Disc drive 
• Anistrad 
U £199.95 

Ii- VOL"KL SLKIUL'SLY into computing, 

(hen sooner or later you're going to 

need a disc drive. The flexibility and 

speed arc so great that once you've 

used one, you'll wonder how you 

ever got along without it. 

Amstrad's drive is further 

enhanced by the way it integrates 

well into the system as a whole. The 

drive consists of an interface, which 

plugs into the expansion socket in 

ihc back, a ribbon cable with two 

plugs, and the drive itself, which is a 

Jin. Hitachi unit. 

When the computer is powered up, 

all normal tape commands control 

the disc. AMSDOS takes 1,280 bytes 

for work space, so some programs 

may noi run with the disc installed. 

Apart from the tape commands, 

there are also several new disc 

commands which lake the form of 

Basic extensions, using the " I " 

character as usual. Furrhcr Basic 

extensions can still be used normally. 

Other untitles lake the form of 

CP/M files on the supplied system 

disc: format, back-up and many 

more. 

Obviously using the tape 

auto-answers the telephone, select 

the right baud rate automatically and 

can even upload or download files. 

t he system is undoubtedly very 

flexible, but it might be awkward for 

the beginner to master. The Demon 

has no extension telephone socket, so 

you can't check for engaged tones or 

crossed lines unless you spend 

another £5 on a two-way adapter. 

And there's no direct way of telling 

whether your modem is holding the 

line. 

One other snag is software clashes. 

I'he Kom is said lo use legal calls 

only, but certain packages — such as 

Addcom and Computer Concepts' 

Graphics Rom — light it. 

But if you enjoy experimenting, 

the Demon will give you ;t lot of fun. 

Beware, though — it hasn't yet 

received BABT approval. 

commands to control the disc has one 

major advantage: programs will need 

little or no alteration to run on disc; 

lite names may need to be changed, 

AMSDOS is fussy about repeated or 

null file names. 

The disc format is 3in. with 40 

tracks, giving I80K per side. At £5 

per disc, it gives fewer bytes for your 

£ than some systems, but if the 

system catches on, this price may 

fall. 

'the system disc supplied has 

CP/M and the disc utilities, and a 

few demonstration files on one side 

and DJ Logo, the graphics language, 

on the other. Dr t.ogo is a fair imple-

mentation of the language, although 

it did seem rather slow. 

The 100-page manual is clear and 

concise, giving all the information 

required on file types, transferring 

files from tape to disc, and giving 

brief notes on CP/M and the Logo 

language. Obviously il you were par-

ticularly interested in the last two, 

you'd need lo buy a book. 

A second drive can be added, of 

any type. Amstrad plans to bring out 

one at £169.95, but for the moment 

full information is available for DIY 

enthusiasts. 

A good, no nonsense, well thought-

out product, at a fair price. 
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G d Sorcery or you'll turn into a frog'. 
Well, that was the verdict of Which Micro on the 
Commodore 64 version. Now available on the 
14th February is a greatly enhanced, stunning 
new version of Sorcery for the Amstrad and 
MSX. 40 screens of amazing and breathtaking 
graphics (50 in the case of the MSX version), 
with endless hours of tough and challenging 
game play. 

What the press said about the "Amstrad" 
version: 
7\mstrad owners should welcome it with open 
arms - it's far and away the best game I've yet seen 
on the micro"- Personal Computer Mews. 
What makes this game special is the astounding 
quality of the graphics" - Popular Computing 
Weekly 
The World has fallen into the Dark Ages. The 
Evil Forces of the Necromancer are creeping to 
every last comer of the ancient land that was 
once the powerful domain of the Great 
Sorcerers. You are the last free Sorcerer all the 
others have, one by one, been entrapped by the 
hideous evil that abounds. 

So don't delay, get your copy noux. It's available 
now from leading computer stores. 

Mall Order 
Sorcery is available from all good retailers, 
however. If you cannot find It In your local shop, 
send £8.95' Inclusive of postage and packing to; -
Vlrgln Games, 2 -4 Vernon Yard, 119 Portobello Koad, 
London W UL '"Price Tor Spectrum version £6.95) 
Available for 
AMSTRAD CPC 464 £8.95 CBM 64 £0.95 
MSX £8.95 SPECTRUM 48K £6.95 
AU SCHEC1 SHOTS fROM AM5TRAD CfC VtKStOft, 
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Star* 
chart 
Chopper Squad 
CPC-464 
£6.00 
L unajetmanesqu e 
Interceptor * • 
Nothing to do with the 
Aussie whirlybird TV 
series, you take the part of 
Macho, an ace helicopter 
pilot etc, etc In the style 
of Lunar Jet-Man you have 
to assemble fighter planes 
by collecting parts and 
taking them off the bottom 
right-hand side of the 
screen, without hitting 
UFOs. I thought it was a 
terrible game at first, but it 
grew on me. 

Aztec Tomb 
Revisited 
CBM-64 
£7.95 
Alligata 
* * 

This is a graphic adventure 
with a very small graphics 
area in one corner of the 
screen. The idea is to find 
the other three quarters of 
the treasure map — you 
already have one quarter. 

Obviously a follow-up to 
Alligata's earlier A?tec 
Tomb, they seem to have 
compromised on graphics 
in order to keep the over 
40-command vocabulary. 1 
thmk this will appeal more 
to text adventurers o f the 
old school, rather than to 
Hobbit fans. 

Wriggler 
ZX Spectrum 
£4.95 
Arcade Maze 
Romantic Robot 
* + 

Restful little game which 
comes with musical 
soundtrack "The moons of 
Jupiter'' by Alex 
Goldscheider on the flip-
Side. In the 30 year-long 
maggot race you must 
move through four main 
areas: the garden, ihe 
scrubland, the underground 
and the mansion. You 
collect food and objects in 
the usual way The 
graphics are very nice and 
this may appeal to people 
who find Atic-Atac too 
hectic 

SOFT 
Alien 8 
• Spectrum 
• Ultimate Play the Game 
• Arcade adventure 
• £9.95 
* * * * 

hORiirr the superficial lost-in-space 

flavour of the packaging, this game's 

mote Castel Gondolfo than space-

ship N'ostromo. Noi MI much Alien 8 

as Knight's Lore 2. 

That said. Knight's Lore is the 

definitive arcade adventure and Alien 

8 retains the chunky three-

dimensional Filmation graphics 

which distinguished the original. 

Again you have to combine manual 

dexterity and a quick mind to solve 

the problems posed by each room 

before you can pick up a treasure or 

progress to the next chamber of the 

maze. 

I f you want to approach the game 

unaided stop reading now — and no 

sneaking a look at the maze map. 

The plot such as it is derives 

loosely from the film. You control a 

robol padding around a cralt carry-

ing cargoes of deep-frozen civonauis. 

Unfortunately assorted extra-terres-

trials — clockwork mice, rodent 

daleks and the like — have unplugg-

ed the refrigeration. 

To prevent your cryonaughts look-

ing like a freezer lull of fish fingers 
after a power cut you have to collect 

power packs shaped like pyramids, 

blocks, mushrooms and cheeses and 

plug them in to similarly shaped 

flashing sockets. 

You can also use the packs as 

bulldozers lo clear minefields or 

steps to help you jump higher — 

holding the iump key down can also 

help. Some of the steps vanish or 

sink — others arc booby-trapped with 

an escalator effect which drifts you 

towards ihe nearest danget. 

Perhaps the neatest new triik in 

Alien 8 is a JD cursor pad on scrcen 

with which your android can direct 

another remote-control led robot to 

clear a safe path, 

Meirion Jones 

Relow Everyone's a Wally. 

KEY 

V-Extra lives or 
l i f e s u p p o r t 

valves. 
S = Li»e support 
sockets. 
O - O p e n i n g 
screens. 

P» T H L u i 
f M P T Y 

THE f U S E 
C H A R A C T E R S U f i L L Y 
E N D U R A N C E ; » 

^ & ** 

P o s t 
Off <9 

It felr" 

Everyone's a 
Wally 
• Spectrum 48K 
• Mikro-Gen 
• Arcade adventure 
U £9.95 • • • 
"EVERYONE'S A wally, a Charlie or a 

bungler or a berk" warbles Mike 

Berry on the "hit single" recorded 

on the llipside of this cassette, The 

song will drive you bonkers margin-

ally quicker than actually playing the 

game which, it must be said, has ex-

cellent graphics and demands great 

perspicacity. 

(continued on page 47) 
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MicroProse Software 

WtC: 

F-l 5 Strike Eagle 
features superb 3-D graphics, 

fighter Heads (Jp Display, airborne 
air to air missiles, surface to air missile 

defence, ground target bombing, full aero-

DISK/CASSETTE 

V 

SOLO FLIGHT: fake oft wild this user irtcndly IliylU 
simulaloi wtikh includes J O yrapntcs. lull cockpit 
insUumenUjlion. dual VOKs. ILS. 21 different airport*, 

id re<il lite c tulle rvjes I rom weather d nd mecl wi ik.ul 
«*awr.jcfKi« DISK/CASSETTE £14.95 

SPITFIRE ACE: Save LUIHIOH during tlic n 
your RAI' Sp»tfi:u! Outstandingoul-oi-lhe-cockpit 
J-L) grdphkes. 14 different combal senanos. 
DISK £12.95, CASSETTE £9.95 

NATO COWIAMDER: Dclcnd Europe in jn 
i elciiilcxifcal time war situation! Full sciolhrwj 

t>jllU_- map. indudcs infantry, jrmout 
hclicoptcrs. oirforccidrvj tactical nti< Itvir 
weapons. DISK £12.95, CASSETTE £9.95 

U.S. Gold is stocked by all leading 
computer stores including: NVZM RJIWYMM WHSMITH WILDINGS WOOiWOKTH 

U.S. Gold Limited, Unit 10. The Parkway Industrial Centre, Heneage Street. Birmingham B7 4LY. Telephone: 021 -359 3020. Telex: 337268. 
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chart 
Halaga 
ZX Spectrum 
£5.50 
Zalaga clone 
interceptor 
* * 

if you've never played 
Galaqa in a bikers' 
roadhouse in Winnipeg, 
you've probably had the 
opportunity to play Zalaga 
on the BBC Micro. Now 
you can play Halaga on the 
Spoctrum. Have to be a bit 
careful about which keys 
you press — this one 
shows a tendency to lock 
up. if you can keep it 
going, this is a great 
traditional shool'em-up. 

Alpha-Beth 
ZX Spectrum 
£5.75 
Educational 
A 'n'F Software 
* 

The sort ol education game 
that says "Your not trying" 
when it means "You're not 
trying .. Don't you just 
hate teachers who are 
stupider than you are0 The 
program assures us that 
Indira Gandhi is the prime 
minister of India. Sorry. A 
n" F some good ideas but 

must try harder 

Hyper Circuit 
CBM 64 
£7.95 
Snooi'em-up 
Alligata 
* * 

Good graphics, but endless 
blasting away seems more 
pointless than usual From 
the aerial view you seem to 
have been catapulted into 
some nightmare future city 
where all the trains have 
been privatised and are 
busily tooling around 
between city blocks 
shooting each other. 

Snake Kink 
ZX-81 
No man's land 
Eat-'em-up 
£3.99 
* * 

Written by Laurent Mazo 
this French offering is nice 
and simple. Controlling 
your snake by 9 and 0, you 
must eat 10 apples and 
pass through the door to 
finish every level II you 
touch your own body or 
slide into the wall you lose 
a life. Nostalgic. 

(continued from page 451 
Mikro-Gcn, with games o! the 

quality of I'yiamarama. haw carved 

themselves j ruche in ihc market that 

is as distinctive in its way .is that ol 

I'ltimate Play The Game Both com-

panies produce games that may have 

cle.it coals foi players to achieve bui 

whose appeal lies in leaving it to the 

player to deduce methods of attain-

ing these goals. 

The complexity of this game lie* in 

the facility to transfer control from 

the cential character. Wally. to other 

members of the gang, VC'ilnta his 

witc, Dick the plumber. Torn the 

punk mechanic, and Harrv the hippv 

electrician. There is also a baby call-

oil Herbert who nisi trips people up 

The aim of the game is to open the 

safe in the bank, to pay the gang's 

wages The combination of the v.ii c is 

discovered in the process ot perform-

ing various tasks. DilTercni members 

of :he gang excel al different tasks. 

Male chauvinist pigs will be pleased 

to know ihat Wilma i*. best at shopp-

ing. for example. Bui her real job is 

to get three library books back to the 

library. 

Each character's endurance level 

h;is to be maintained in the tradi-

tional way by eating liiod. 

Paul Bond 

Superchess 
3.5 
• Spectrum 48K 
• Deep Thought CP 

Software 
• Board-game 
m £9.95 
h y o c r i the sort of chess playet 

who needs to know exactly what's 

going on in your opponent's mind, 

this is the program for you. If you 

also want an extremely fast, challeng-

ing game, the I 9H5 version of Super-

chess again Ills the bill. 

Down ihe left side of the board 

display is I'lymax It not only shows 

you how far ahead the computer is 

looking, lull also details its best line 

of play together with your answering 

moves. Beginners will find this 

useful because it draws attention to 

traps and developments thev might 

otherwise have overlooked. 

The setcen also displays the limes 

the computer and the player have 

taken in all, as well a-: the time taken 

for the current move. As the program 

is working out what to do next it tells 

you the move it likes besi so far, how 

many nodes or lines of play ii has 

analysed and your tast move. 

t'nlikc most chess programs the 

pieces .ire moved round The board 

not with the cursor keys but by co-

ordinates for example, E2-E4, 

The way you set the level of play is 

again u n conven t i o n a l . W'i ih 

Superchess the amount of time you 

are prepared lo give the computer to 

think over its moves determines the 

quality of the game. Obviously the 

mote time you give it the Ivettet it 

will play. 

l:\en with only an average of 10 

seconds response time the program 

can give you a very good game. 

Toby Wolpe 

SOFTWi 

Super chess 3.5. 

Hellf ire 
• Spcctrum 48K 
• Melbourne House 
• Arcade Adventure 
• £6 95 
* * * * 

THOSE WHOM the gods wish to 

destroy, they first make mad. 

Melbourne House's pari in this 

universal scheme of things is to pro-

duct "Helltirc", a game which pur-

ports to be based on the trials of 

I'lysses 

W'c start out with hill trials where, 

stabbing deftly at the Q,S,A etc keys 

vou help the hatdpressed Greek hero 

negotiate ihe slopes of Olympus. 

Falling boulders conspire to reduce 

him to the consistency of a plate of 

squashed uioussaka — then he has to 

duck the stony stare of the repulsive 

Gorgon. After this he finds himself 

in the temple of Knossos — 

nowadays beset no doubt by minor 

tourists, but then plagued by 

minotaurs — almost as bad, but not 

nearly as contrived as this last pun. 

Strong graphics, comparable with 

those in the definitive Tir Na Nog. 

but this program is rather more ar-

cade than adventure, if you follow 

my drift. 

On the final screen you must locale 

ihc exit and use your mace to kill 

monsters and break exists open. F.x-

ira maces can be found in (he chests 

scattered throughout the maze. 

Paul Bond 

Castle Quest 
• BBC 
• Arcade Adventure 
• Micropower 
• £12.95 
* * * * 

THKY BET YOV a pound you can't 

crack it and they ate likely to be 

right. Castle Quest presents the 

player with some fiendishly difficult 

problems to solve within the first few 

screens of plav. It is, in fact, one of 

the tew arcade adventures where you 

need the real adventure mentality to 

get you anywhere. 

l ot instance, how do you escape 

alter a patrol of green guards has 

frog-inarched you to the dungeons? 

Well, we can't give loo much away, 

but the answer lies somewhere bet-

ween a torch, a stool, and a bed. And 

ihat spider that always gets vou as 

you go through the entrance to 

another area? Those tunny little 

monkeys running around iust might 

be able lo give you some help. 

Text adventure fans will feel in-

stantly at home here, but the game 

should also ensnare sceptics such as 

this reviewer, to whom ihe prospect 

of playing an adventure game nor-

mally has as uiuch appeal as 

Hangman on the ZX-RI. Being able 

to sec an aqualung or a wand lieforc 

you pick it up is rather more satis-

factory than reading a bald descrip-

tion of it in print. 

In addition to this the game offers 

excellent animation and sound 

together with some unusual scrolling 

eft'ecis. The castle itself is j multi-

UeteJ assembly of laddess, tunnels, 

Ciikewalks, steps, platlorms, and pin-

nacles; when you approach the edge 

of the screen it pans smoothly up-

wards. downards or sideways lo 

reveal the next section. 

Simon Beesley 

(continued on page 49) 
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C 1 

ot a new beginni 
for your Spectrum 

Introducing Discovery 1 - quite simply the most 
advanced and comprehensive disc drive unit yet 

developed for the Spectrum and Spectrum + 
computers. 

Discovery is the breakthrough in design, performance 
and price which promises to make other Spectrum 

solutions obsolete. Just look at its advanced features: 

• The very latest 3 V2 inch disc drive unit 
• Peripheral through connector • Parallel printer port 

• Joystick interface • Video monitor port 
• On-board power supply 

But the biggest discovery of all is the price - just £199*9 
Upgrading to a dual-drive system is simple with the 
'Discovery +' upgrade package - £139.95, or choose a 
purpose-built twin-drive unit, 'Discovcrv V -
£329.95. 

THE DISCOVERY RANGE 
Available exclusively through larger branches of 
Boots and supported by a brand new range of 
popular 3'/i inch disc software. 

AVAILABLE FREE 
o Memorex disc twin-pack + five free discount 

vouchers. 

Further product information is available from 

.Opus Supplies I 

158 Catribervvell Road, 
London SE5 OEE 
01*701 8668, 01-703 6155 



Star* 
chart 
Interdictor Pilot 
Amstrad CPC 464 
£17.95 
Simulator 
Supersoft 
* * * * 

Perhaps a touch on Ihe 
price side but, it you want 
the best, this is it. For your 
money you gel a sturdy 
plastic case, compendious 
instructions, hints and 
" background" and of 
course the tape. A 
conversion from the C64. 
reviewed last November, it 
features improved 
graphics, but is 
substantially the same My 
only gripe is that there ts 
no keyboard option and the 
joystick just isn't really 
accurate enough for the 
fine control required. Still 
the best space flight 
simulator by a long chalk 

Toy Bizarre 
Spectrum 48K 
£ 7.99 
Platform 
Activision 
* * * 

A follow up to their smash 
hit Ghostbusters this game 
treads once more the well 
worn path of Ihe platform 
game. Is the market for 
these things completely 
insatiable? What we have 
is a series of screens, one 
much like the next. You 
have the mindless lasK of 
bursting balloons before 
they reach the ceiling and 
turn into the eponymous 
bizarre (and hence deadly?) 
toys. There are a lew other 
bits and pieces, like 
platforms, valves and a 
homicidal maniac called 
Hilda, but what we nave is 
essentially the same old 
stuff. 

Aqua Racer 
CBM-64 
£6.99 
Race game 
Bubble Bus 
* * 

Pole Position on water 
Screen display depicts a 
rear view ol a powerboat 
Steer down the course, red 
buoys to starboard. biacK 
and white to port. Avoid 
crashing into other 
powerboats. Use firebutton 
to etiang gear Choice of 
several courses Addictive, 
needs fast reflexes 

(continued from page 47) 

Sorcery 
• Amstrad CPC 464 
• Arcade Adventure 
• Virgin Games 
m £8 .95 * * * * 

BEING A <;KAI'HU: designer with a 

software house used to be a pretty 

unrewarding way to cam a crust. 

Apart froin doing a nicc title screen 

which normally had nothing to do 

with the p.ame and annoyed ihc 

punters like hell because it took ages 

to load, there was nothing left. They 

might let you design a few sprites, 

hut as ihcy normally ended up as a 

few fuzzy splodges on the screen, 

what was the point. Kmcr the 

Amstrad, answer to your prayers. All 

•10 screcns and all the sprites in this 

game have clearly had hours of 

tender loving care lavished upon 

them. I-"or those not merely content 

with watching ihc graphics, what's 

the game like? 

As usual it's one man against the 

world Your task, as the last free 

sorccrcr, is to rescue your colleagues 

imprisoned by the evil necromancer, 

flic objects you need to free ihcin 

have been Iclt rather carelessly 
strewn around the place. You can 

carry one object at a time, and it's 

just a question of snssing out which 

object unlocks which door. 

Were life that simple. You also 

have to contend with various nasiics 

which can be disposed of if you have 

the right object, or will dispose of 

you i f you haven't. 

Lee Paddon 

Spider-man 
• ZX Spectrum 
• Adventure International 
• Graphic adventure 
• £9.95 
* * * 

Kfrht'iliKU I'lUiRIM Mary Jane, my 

ex, knows I'm realty I'etcr Parker, 

my boss at the Daily Bugle doesn't 

dig the freelance photos I've been 

submitting, my aunt won't speak to 

mc since I dropped mil of ^radujic 

school, ar.d my current girlfriend 

ihe Black Cat - can't stand Peter 

Parker. Only likes mc as Spider-man. 

No~one knows better than Spider-

man what a tangled webv we weave 

when first we practise to deceive 

And so we enter the wacky twilight 

world of Marvel comics where the 

characters, with their secret 

identities and double lives, are 

ca tha r t i c reflect ions o f the 

schizophrenia inherent in modern 

Western socictv (K'IMI'S MIIIX OUR — 

Ed). 
Sp ider-man is the second 

adventure in the tjuestprobe series, a 

combination of comics and computer 

adventure games that allow you to 

become your favourite Marvel 

superhero. 

The screen gives you a .sranc 

display of the area you are standing 

in watch out for piles of sand -

they turn into Sandman. 

Paul Bond 

SOFTWi 

Dark Star 
• Amstrad CPC 464 
• Arcade 
• Design Design 
• £7 95 + * * + 

l i s c o w i kskis time acain. This 

time ii's an old Spectrum game hav-

lnc the Amstrad experience. I! you 

missed ttlis one first lime round, it's 

an arcadc slioot-em-up with Strategic 

overtones. 

The galaxy is in the tyranical grip 

of a militaristic dictatorship. You 

have to go out there and liberate 

planets by ihe simple, if rather 

bloody, expedient of blowing up 

everything in site. Sounds familiar' 

Well, if noi hot on originality, tins 

game scores with execution. What il 

boils down to is a series of linked 

mini-scenarios, each of which con-

sists of getting down onto the planet, 

finding the enemy base, dodging the 

flak and steering through the holes. 

After one base lias been dealt with, 

pausing only to tank up ihc old 

shields, it's oil'to the next planet and 

more of ihc same. All this might 

seem to pall a bit after a while, but 

the graphics and speed are breath-

taking. 

There is also a design-your-own 

"front end" to the game which 

allows you to change ihe game to suit 

your tastes. 

This came is going to make as 

much impact with the Amsirad 

fraternity as it did with Specirum 

owners. 

Lee Paddon 

of:to:00 * _ 0 

— / 
DarH Star. 

ACE. 

Air Combat 
Emulator 
• cm 
• Cascade 
• Combat emulator 
M £9.95 
* * * 

T H I S IS o s t o f those "given the limit-

ations ot the machine" kind ol 

reviews. ACE I trust you to work 

out the acronym for yourselves is a 

very fast, punchy flight simulator — 

excepl that everyone from l-'arn-

horough Air Show commcmanir 

Raymond Baxter IO Nigel Stevens 

and tiny NX'ilheliny of Cascade was 

very keen to say "emulator" rather 

than "simulator" ai the launch 

demo. 

The reason is you don't get to lake 

oil' and land like you do on Fighter 

I'ilol or Strike Lack. You're airborne 

and if you want to Slav that way vou 

have to shoot down enemy aircraft. 

The screen display shows how 

many rockets you have, aboul every 

lour ill one is a smart missile and 

homes on its targets. The real trick to 

this came is co-ordinatinc the roll 

and pitch aircrali-Symlwl indicators 

so thai you don'l overdo any 

climbinc or diving. Targets appear as 

upward arrows on the radar if they 

aie above you; downward arrows if 

below. You have to get rhem to be 

situates which means they are at the 

same altitude as you, though even 

then you may not necessarily Kc able 

to sec i hem. _ . _ , 

Paul Bond 

(continued on page 51) 
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Now everyone with a BBCorlBM PC will want to 
get their paws on CUB's sleek new D series 

plastic cabinet - a triumph of ergonomics and up to 
the minute design. Within it is the CUB 653 

MEDIUM RESOLUTION colour monitor - the 
I perfect mate for computer users who wish to 
I I combine the advantages of brilliant, low 
fc cost colour graphics with 80 column 
M processing software. 
b CUB 653's remarkable depth of colour 

^Jk is enhanced by minimal screen glare, 
5 thanks to a super high contrast 
Ji CRT. Even in well lit 

environments the 653 (H) x 
JPP 585 (V) resolution and0.43mm 
gpttA dot pitch produces 80 column 

2BP. text which is pin-sharp and 
^ easy to read. Owners of 

3PJ! SHARP, RML480Z, APPLE 
tf, CP Series, WANG and other 
I l e a d i n g computers 

M" needn't feel left out, 
\ because CUB653's ^ M 

fF*'' • compatibility extends to 
these models and 

| many more. 

J m m 

m f * 

TOR JUST £299 inc. 
VAT 

t 
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^Hftesj; \ Standard Resolution version also 
^ ^ j S L ' / available in new cabinet Both Standard 

/ and Medium resolution models 
/ produced in metal cabinets if required. 
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Star* 
chart 
Upper Gumtree 
CBM-64 
Richard Shepherd Software 
£6.50 
Graphic adventure 
* * * 

Nice graphics, a touch of 
humour — all Ihe makings 
ot the second wind that 
Richard Shepherd Software 
need to keep abreast in 
what is supposed to be a 
very competitive market. 
Can you save the world 
from the evil professor 
Blowtovitz? Rusting Ford 
Anglias, cows lying on 
their backs in purple fields 
— give the public what 
they want. 

Flight 
Simulation 
Amstrad CPC 464 
Myrddin 
£11.95 
Flight Simulation 
* * * 

Myrddin can count 
themselves unlucky that 
ihis game has come out at 
the same time as Digital's 
Fighter Pilot. While it is a 
relatively competent sort of 
package, it doesn't 
compare well with its 
illustrious competition. You 
stooge around the sky, 
with rather wooden 
controls. There are a tew 
tails of ground detail and 15 
different models of plane 
to fly. No ILS makes 
landing a bit tricky and, of 
course, there's nothing to 
shoot at. 

747 
CBM-64 
Docsofl 
£12.95 
Flight Simulation 
* * * 

What do you get when you 
confront an experienced 
pilot but inexperienced 
programmer with a C64? 
Probably something rather 
like 747. The manual looks 
very promising with 
instructions on approach, 
holding patterns, 
navigation and the like. 
However, not all is 
adequately explained or, if 
it is, not tor your average 
greenhorn. The 
disappointment starts 
when you load up the 
game. Ever tried aerobatics 
with a Jumbo, now's your 
chance. 

(continued from page 49) 

Wizard's Lair 
• ZX spectrum 
• Bubble Bus 
• Arcade adventure 
m £6.99 
* * * 

WIZARD'S I .air by Stephen Crow is a 

turn-up lor the books as far as Hubble 

Bus is concerned, ti should appeal to 

fans of Atic Atac. which is a round-

about way of saying thai what it Jacks 

in originality of inspiration, it makes 

up for in excellence of implement-

ation. 

The situation is certainly pretty 

hopeless inside, iKset as you are by 

the usual nauseating bunch of 

dragons and strange blobs and if 

you're really unlucky a huge purple 

or occasionally green cutout serpen!. 

Objects to be collected include 

treasure chests, but what you are 

really trying to accumulate is pieces 

of the golden lion. There arc five of 

these just lion around all over the 

place. "JTicre arc also keys, diamonds 

and rings. 

Paul Bond 

Congo Bongo. 

Congo 
Bongo 
• CBM-64 
• US Gold 
• 3D Kong Froggor 
• £9.95 
* * * * 

BASICALLY A rwo-serccn game, earh 

screen has several different levels of 

difficulty. And although the basic 

inspiration behind the first game is 

clearly drawn from Donkey Kong 

and that of ihe second screen from 

Frogger, hoth ideas have been very 

artistically re-implcmcmcd. 

On screen one you have to scale 

Jungle Mountain while the insensate 

simian lolls what look like purple 

rugby footballs at you. 

The action lakes place on a set 

created out of giant building blocks 

which you hop around on, hopefully 

not falling into the water, falling off a 

ledge or succumbing to a forward 

pass from the purple footballs. When 

you iump across the chasm, the cliff 

falls and you can't get back. 

There arc a lot ol monkeys dodging 

about, but they don't bother you at 

the first level of play. As you get 

smarter, more of them start to inter-

fere with your jungle jaunt. 

When you reach Congo's perch 

you automatically move to the next 

screen. This is a river chock-full of 

the usual old hippos, pink alligators 

and lily pads. There is also a blue 

rhino rampaging systematically 

about on the far hank. 

Paul Bond 

SOFTWi 

Slapshot 
• CBM-64 
• Amrog 
• Sport simulation 
• £8.95 
* * * 

" H f SCORKS'" cries ihe computer in 

a way that is instantly reminiscent of 

Ghostbusters* "He slimed me!" This 

two-player ice hockey program will 

inevitably be compared with the 

excellent International Soccer game 

although with Commodore's 

C-anadian connections, ice hockey 

micht be a natural for this machine. 

Shades 
• CBM 64 
• Durell 
• Arcade Adventure 
U £6 .99 • * * • 
From ihî  pkopi i- that brought you 

Harrier Attack, Scuba Diver and 

Combat Lynx comes this foray into 

the world of the supernatural. The 

shades of ihe title are not hip sun-

glasses hut unpleasant wraiths 

which, along wiih other denizens of 

the nether world, impede you in your 

quest to rid the land of said shades, 

The curse of the shades is that they 

cause people to disappear from one 

location and reappear somewhere 

they didn't expect 10 be. Anyone who 

has travelled extensively by British 

Rail will be able to identify with this. 

Moving, lighting and pleading are 

options open lo you in ihis game, a? 

well as in your use of public 

transport. The joystick directs you 

from one location to another. As you 

journey on you encounter various 

monsters, creatures and magical 

objects The objects take the form of 

hrown chests, and you can carry a 

maximum of eight. 

Paul Bond 

pleasant enough game, 1 suspect 

it will not change life in Moose Jaw. 

Saskatchewan overnight. Come 

winter. Fop will still flood the 

backyard so the kids can slither 

around on the ice, batting hell out of 

each other. 

Teams are drawn from (he six thai 

competed in the 19S4 Canada Cup 

series: Sweden, Czechoslovakia, 

West Germany, Canada, the Soviet 

Union and the USA. The player 

nearest to the puck is the one that the 

joystick controls, as in International 

Soccer. When you pass, control auto-

matically moves to the player of your 

ream who is in closest proximity to 

the puck, which even casts a shadow 

if you hit it hard enough lo make it 

take off from the ice. pau, 8ond 

Gryphon. 

Gryphon 
• CBM-64 
• Quicks ilva 
• Dcfenderesque 
• £7.99 
* • * 

HEAttTIR I Bl.TTF. 3D Disneyesque 

scrolling graphics like that bit in 

Bumbi when they're in the wood — 

sorry, let's not get too earned away. 

Billed as an arcade fairy tnlc, the 

main protagonist is a delightful furry 

winged animal whose gold horde is 

threatened by Id Monsters. These 

are inoffensive-looking little white 

gliosis which you disperse in the 

customary way by firing bolts of pure 

Gryphon magic at them. 

You use your gold bars to make 

stepping stones through the deadly 

waters which cover the floor of the 

tunnel. 

Paul Bond 
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WBBT i H H I E 1 

c # s m i HELICOPTER 
FLIGHT SIMULATOR 

CASSETTE £ 1 1 . 9 5 O,sk £ 1 4 . 9 5 

SOLO FLIGHT -Computer controlled flight training teaches 
the techniques of flying and familiarization with instruments. 
RESCUE -Your assignment is to locate and attempt 
pick up of stranded military personnel. 

EXPLORE -Fly a survey mission over previously unexplored 
territory and map the terrain. 
COMBAT-Use your rockets and machine guns to defend 

a secret desert installation from unknown hostile forces. 

U.S. Gold Ltd., Unit 10, Tho Parfcway 
Industrial Centre, Heneag* Street, 

Birmingham B7 4LY. Tel: 021-359 3020. 
A 
ATARI 
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The crystal ball 
Spectrum owners now have 
the opportunity to play a 
Commodore 64 favourite, 
Heroes of Karn It doesn't 
have as many graphics as 
the 64 version but the 
quality of those that have 
been included are far, far 
superior. Credit for them 
belongs to Terry Greer who 
also designed those for 
Interceptor's Jewels of 
Babylon. 

Commodore owners have 
not been forgotten. Inter-
ceptor have also released a 
sequel. Empire of Karn. 

Two new adventure-
solution books, £3.95 each, 
have been published by 
Duckworths. The Spectrum 
Adventurer provides 
detailed solutions to Snow-
ball. Twin Kingdom Valley, 
Urban Upstart and Valhalla. 

The Commodore 64 
Adventurer offers solutions 
to Heroes of Karn. Lords of 
Time. The Count and 
Voodoo Castle. 

A helping hand 
Andrew Parker of Warring-
ton has run up against a 
few obstacles in Infocom's 
ZORK 11. For Andrew and 
Other Zorkers. here's a few 
titbits: 
Can'l gel past the lizard 
head? 
YDNAC FO EGAKCAP T1 
EVIG 
Red sphere proving 
elusive? 
EGAC TFIL OT TOBOR 
LLET NEHT IT TEG 

Prevented from getting 
ihe hazy object in the pool 
of tears. 
EKAC DER EHT N1 
GNIWORHT YB LOOP PU 
YRD 

Attention Snowball fans. 
Help is at hand: 
Don't know how to mend 
the damaged droid? 
(a) ODNOC ENIMAXE 
(b) SDEL TEG 
(C) DIORD OT EBORP 
HCATTA 

Yours in wells and woes, 
HUGO NORTH 

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. * 

Staff of 
Zaranot 
48K Spectrum 
£5.95 
CCS (Cases Computer 
Simulations) 

Ix THIS Quilled text adventure, you 

play the part of a junior wizard. 

While your mentor is away attending 

[he Sorcerer's annual binge, you 

meddle with his spells and 

inadvertently conjure up a demon. 

Alt your efforts at banishing the 

creature fail. Happily, the demon 

decides of his own accord to push off 

less happily, he curses you as he 

evaporates. 

You've got it all to do now. Here's 

the shopping list: discover ihe 

demon's name, find out the nature of 

the curse, seek out the Master's 

secret room, and finally banish the 

demon by using a dragon's tooth and 

[he Siafl'of Zaranol. Tall order, ch? 

Serves you right for messing around 

with the sorcerer's spell books. 

As if you hadn't enough woes, 

although your brain is telling you to 

gei cracking, your legs have turned lo 

lead. There you are in your own 

room, an open door and an interest-

ing chest beckoning, yet your 

walking gear has gone on strike. At 

this point you'll probably be wishing 

you'd taken up banking, instead of 

wizardry, as a career. 

Don't despair, help is nor far away. 

A necromancer called Lan will 

appear whenever you call. Try 

summoning him to open the chest. 

He will do so, remove a knife from 

therein and advance towards your 

paralysed self. . . You begin to ihmk 

this is going to be one of those days. 

The adventure is atmospheric, 

there arc plenty of puzzles and 

objects to savour and the plot is 

engrossing. Staff of Zaranol should 

keep you enjoyably engaged. 

Amazon 
Commodore 64 
£19.95 
Trillium Software 

INTERACTIVE FICTION is the label 

applied to this text and graphics 

adventure. The game is not cheap 

but it's big, coming on two double-

sided discs. You get a large adventure 

for your money. 

As I sat before the console in the 

communications room of a top-secret 

research company, a transmission 

started to come through, On ihe 

screen, pictures appeared from the 

Amazon field team — but something 

was horribly wrong. Those were 

bodies strewn around the camp. 

Before my startled eyes a menacing, 

war-painted face loomed into view 

and filled ihc screen. Then the trans-

mission broke up. 

The field team were on assignment 

to find a sourcc of DV emeralds. No 

ordinary emeralds, these contain 

microscopic platinum impurities 

(essential for use in hush-hush 

projects, naturally). My mission was 

to follow in the footsteps of the slain 

Amazon team and go get them gems. 

Following the transmission, I was 

summoned to Director Murphy's 

office for a briefing. He's not a man 

to mess around with; one cheeky 

answer and Murphy slung me out of 

his office — and the game! 

1 later received a sealed envelope 

and was told to head for the airport. 

But which plane to take? There were 

eighr flights, going to such disparate 

places as London, Tokyo. Miami and 

Cuzco. 1 chose Miami but had barely 

touched down before being mugged 

by a cabbie! 

Amazon was written by Michael 

Crichton, author of such popular 

novels as The Andromeda Strain and 

The Terminal Man. The slowness of 

the Commodore 1541 disc drive is a 

drag but if you don't mind that, then 

you should get a lor of pleasure 

playing Amazon. 

The Sandman 
Cometh 
48K Spectrum 
£10.95 
Star Dreams 

Tims TEXT and graphics adventure 

has 3 novel theme — it takes you 

through a sequence of dreams, the 

puzzles and clues getting tougher as 

you prgrcss. It comes in two parts, 

one on each side of the cassette. 

I began by walking down some 

stairs to a locked door. Having found 

a brass key, 1 could only get past the 

door with the unusual command 

combination of Use Brass — "Use 

Key" didn't work — then Through 

Door. It wasn't long before I was 

exploring a fairground, being 

challenged by a gunslinger, locked in 

a cell and confronted by the Cheddar 

— no, not Cheshire — cat. 

Quite enjoyable, even though some 

of the commands are strange. At least 

a Vocab command supplies you with . 

a list of verbs while the Help com-

mand sometimes does just that. 
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Call Jack Tramiel a wimp at your peril — but call his new ST micro that and he'll 
be delighted — he thinks these machines will change home computing. 

ATARI'S SPRAT TO 
" H O M E COMPUTER?" — big-talking Jack 

Tramiel gathers his bulldog features into an 

incredulous smile as if his questioner was mad 

even 10 mention such a thing " i never 

heard of it — I make personal computers". If 

Tramiel's Atari has its way 1985 will he the 

last that any of us hears of home computers. 

Instead, Tramicl looks to bring the power of 

business micros and the user-friendliness of 

machines like the Apple Macintosh into the 

sub-£400 price bracket for the first lime, with 

his new ST range. Simultaneously, Atari will 

make their traditional 8-bit "home" micros 

more serious by packaging them with useful 

software or peripherals like the aggressively-

priced current offer of a 64K Atari 800X1. 

with a disc drive and a filing program lor 

£250. 

So while the rest of the micro industry 

wobbles — Commodore announces lulling 

annual sales figures for the first time, Sinclair 

has to delay his stock market flotation, Acorn 

needs to be rescued by Olivetti and smaller 

companies like Oric fall into the hands of the 

receivers — Tramiel proudly boasts that he 

will producc a record five million Atari 

computers this year confident that the market 

is there for the right product at the right price. 

So far Tramicl has been able ro shnig off the 

doubts expressed by his rivals, that he will not 

be able to produce a machine with the 

promised performance without being late or 

having to hike the price up. When asked about 

sceptical comments on the new Ataris by Sir 

Clive Sinclair he replies with a "Who?" but 

so far Tramicl has only been able to show us a 

prototype — exciting but incomplete. 

What makes the ST computers so different 

from today's home micros is its use of Digital 

Research's Graphics Environment Manager, 

Gem fot short, to soften the barrier between 

the user and the machine which Tramiel 

thinks is a major reason for "technofear". " I 

have a very hard time typing with two fingers 

— a mouse is easier — I believe there are a lot 

of people like mc". 

The mouse, which plujis into the ST's joy-

stick port, is all part of the window, icon, 

mouse programs which give systems like Gem 

the unfortunate generic acronym Wimp. 

Wimps first appeared in production on 

Apple's £6,000 Lisa micros in 1(>8I before 

graduating to the £2,000 Macintosh in 1983. 

But as Tramiel points out, the ideas 

originated in Xerox's I'alo Alto laboratory 10 

years ago, where research was concentrating 

on doing away with the keyboard to make 

computers more friendly. "Xerox developed 

it, Apple copied it, I improved it". 

The scrccn on a Wimp machine is covered 

with "icons" — images representing the sort 

of objects you might find scattered across a 

desk, a calculator, files, ever, small pictures of 

floppy discs, hard discs, a working clock and a 

dustbin. 

In front of you, on your desk, is a mouse 

which behaves like an inverted track ball with 

a coupic of buttons oil it. With its size and the 

"tail" — i lie lead which connects it to the 

micro — you can see how it gels its name. As 

you move the mouse around on your 

uncluttered real desk you control a pointer 

which runs around the simulated desk on the 

screen. 

As you posiiion it over an icon a touch of a 

button will call a file into operation or open 

up new possibilities. You can window sections 

ofdifTerent files on the scrccn at the same time 

giving you the same flexibility you would 

have with various sheets of paper which you 

might want to compare on a real desk. 

At best the Wimp approach makes using 

your micro quicker and easier as well as more 

fun but you still have to enter text through ihe 

keyboard and some of the icons arc really just 

gimmicks. Using the calculator by positioning 

the mouse to put the pointer over each key in 

turn is infinitely slower and more inaccurate 

than using the numeric keypad of the ST. 

Although the Macintosh is far more expen-

sive, the ST docs not seem to have any pooier 

implementation of Wimp. Indeed, whereas 

r 
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the Mac only has a monochrome screen one ol 

the new Atari slogans is "there's more to life 

than black and white" and so the icons arc 

pickcd out in white on a green desk and red 

can be used as an overlay. 

The S i s, or Saints if you forget to type a 

capita! T, have three graphics modes. 

In high resolution, which is monochrome, 

and medium which gives you four colours. 

High is 610x400 pixels and medium 640x200 

while in low resolution, 320x200, you can put 

16 colours on screen at once. 

The use of Gem on the new Ataris is not a 

trade-off for reduced Ram or processing 

power. Like the Macintosh, the Saints use the 

full Motorola 68000 16-bit chip rather than 

the 68008 with the sawn-off address bus used 

in the Sinclair Ql.. liven the bottom ol the 

range I 30 SI. will come with I28K Ram and 

the Tramicl Operating System which includes 

Gem is all included in the massive 192K. 

Rom. You will have a choice of Basic or Logo 

has also been over in Britain trying to organise 

British companies who want to write for the 

ST vet encouraging 6502 specialists to keep 

writing for Atari's repackaged cight-bil 

computers which are variations on the SOOXl 

The Infinity package- for the XL is due soon 

— word processor, spelling checker, database 

and spreadsheet, which should go down well 

with people who have just opted for the 800 

XL plus disc drive offer. Atari will be 

encouraging everyone to move over to discs in 

1985. Siggv says cassettes arc "gonna be a 

thing of the past. The whole market is shifting 

into disi. drives. Prices have to come down. 

Why should the consumer pay £".200 for (hem? 

We're leading the way in this area, as we have 

done in others, by making sure we volume 

produce at prices the consumer can afford." 

Specialist software for the 128K £200 150 

XF., and the portable and music micro 

versions of the 65 XE (AKA 800 XL) Ls pro-

mised as soot: as those machines are released 

included with the machine or both for a small later in the vear. 

CATCH 
extra fee. 

The number of interfaces built in suggests a 

commitment to ihc real world. You can plug 

in a I28K. cartridge — on the prototype they 

used litis for the constantly revised operating 

system — but Atari insists that by the time the 

machine goes into production there will be no 

need for a QL style donglc hanging out of the 

side. There is a floppy-disc interface with on-

board controller, and also a port for the 15 

megabyte hard disc which Tramict hopes to 

sell for around £400. 

lie points our that hard discs could change 

the nature of your computer into a home data-

bank — "You could store for instance the 

whole records ofluw for ihe last 200 years al 

home". The Saini has three-channel sound 

plus noise generator with separate frequency, 

volume and envelope controls hut ir also has a 

Midi interface which will allow you to plug it 

into most new synthesisers and keyboards. 

The STs also have ports for Centronics 

printer, RS 232 modem, two joysticks -- one 

set up tor the mouse. TV, composite video, 

RGB and high-res monochrome monitor. 

The 130 ST will be sold with its mouse for 

round £350 while the £500 512K 520 ST will 

be mainly sold in a package with disc drive, 

printer and monitor for around £1,000. 

For the specification these prices seem 

almost unbelievably chcap but Tramicl insists 

that there is no sting in the tail, "1 don't know 

why you're saying ii's cheap, it will be a very 

profitable product — every computer I've sold 

I've made money". 

Both Sinclair and Apple have found that 

software houses have taken a whole year to 

start producing programs for their 16-bit 

machines. Tramicl says that 25 houses are 

already working on software lor the ST and 

Digital Research distiibuicd the Gem system 

to American companies in November and 

British companies in February so at least the 

work has already started. 

Atari's software supremo Siggy Hartman 

If Atari can keep all of Tramiel's promises 

for ihis year, the opposition will have two 

choices — sit back and watch Jack clean up — 

he aims to be Number One within a year or 

bring in radical new products themselves. 

Despite his original misgivings about mice 

and men Sinclair is now thought to have 

authorised modifications to turn the QL into a 

Wimp. Although Commodore is shouting 

loudest about the traditional but ultra-

compatible CBM 128 "Shotgun" at the 

moment it is expected to release iis new-

Amiga Lorraine-based 68000 micro at the 

Hanover Fair later this month although at a 

higher price lhan ihe Ataris. 

Either way the cassette-based games only 

home computer may be on its last tegs by the 

end of the year. We can expect to see more 

controversial attacks like Sir Olive's on 

Tramiel as the war hots up* but Jack refuses to 

teply in kind because " I 'm afraid I might see, 

him m a bar so I don't want to say anything 

bad". 
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At last a quality professional computer 
Data Recorder at a reasonable price. 

The Waltham MC3810 

Compatible w i th Commodore, Atari, BBC, Electron and Spectrum 
Star features include: 

* Precision tape drive for optimum performance. 
* Motor control from computer. 
* Automatic level control. 
* Automatic shut off. 
* Illuminated function display panel. 
* LED indication of data transfer. 
* Oil damped cassette eject. 
* Tape counter. 
* Externally adjustable read/write head. 

All sockets for interface and powercables at back— Monitor plug at 
front. Power supply by separate PSU (except Commodore). 

Commodore £29 .95 complete 
All other models — Data Recorder £25 .95 
- Interface £ 3 . 9 5 - PSU £4 .95 (state machine) 

Dealer OEM Educational and Export enquiries invited. Government orders accepted. 

HOWTOOROCR 
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TELEPHONE ORDERS 
( 0 1 ) 5 7 4 5 2 7 1 

IWillstar Computers Limited 
17 Regina Road. Southall. MIDDLESEX. UB2 5PL TEL: (01) 574 5271 



Win an Atari 800XL 64K disc and printer 
system. Just compose an Atari-related 

limerick like this one. 
Whenever Olive went to parties 

He'd crawl on the floor eating Smarties 
His friends understand 

He's obsessed with Pac-Man 
And turns blue at the sight of Ataris 

RULES 

The winner of the competition will 
be the person who, in the view of 
the editor, comes up with the most 
apt and amusing limerick about 
Atari. 
The name of the winner will be 
printed in the July issue of Your 
Computer. 
All entries must arrive at the Your 
Computer offices by the last 
working day in April 1985. 

I Each person may enter the 
competition only once. 

I Entries to the competition cannot 
be acknowledged. 

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

I The decision of the editor is final. 
I No correspondence on the result 
of the competition will be entered 
into. 

I Business Press International 
assumes no responsibility or 
liability for any complaints arising 
from this competition. 

r 
mMmmm COMPETITION i l 

Don't forget to enclose this coupon, or a photocopy of it, when you send 
your limerick to Your Computer. Room L221, Quadrant House, The 
Quadrant, Sutton. Surrey SM2 5AS. 

Name. 

Address. 
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DEAR HEALTHSCREEN 
John Dawson highlights 
the potential health 
problems encountered 
by people who work 
with micros. 
MANY OF YOU wrote to us about your health 

experiences with computers following the ar-

ticle 'Seriously: Computers damage your 

Health' in the January issue. The worries you 

outlined included eye strain and deteriorating 

eyesight, inflamed sinuses, an increased 

susceptibility to minor allergies, headaches, 

mild 'panic* attacks, loss of energy, arterio-

sclerosis (hardening and narrowing of the 

arteries) in the legs, increased consumption of 

cigarettes, and increased abortion rates in 

pregnant women. 

Thai's quite a list of problems. If some of 

them are in fact connected to using a Visual 

Display Unit, it's a serious matter. 

A Visual Display Unit (VDU) is a Cathode 

Ray Tube (CRT) mounted in a box with some 

associated electronic circuits. Most of the cir-

cuits in a modern VDU use the ordinary low 

voltages necessary for operating transistors. 

The deflection coils in a VDU intended for 

use with a microcomputer, for example, are 

currcnt operated producing a magnetic deflec-

tion field, whereas a general purpose oscillo-

scope uses high voltages to deflect the electron 

beam electrostatically. 

There is one source of very high voltage in 

any CRT device and this is the extra high ten-

sion (EHT) voltage thai accelerates the elec-

tron beam from the cathode at the back of the 

tube towards the screen 3t the front. 

VDUs are used in offices, laboratories, 

hospitals, schools, and at home. In each of 

these places there will be diflcrcni surround-

ings, different lighting conditions, different 

temperature and humidity, and different seat-

Computcrs can damage your health! — Dr 
Chandra helps HAL 9000 in a scene from 
MGM/UA's 2010. 

Hill II lltlllllllllill. 
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Eyes 
If you find that you experience frequent 

headaches or disturbance of your vision 
which is associated with using a visual 
display unit you should consult a properly 
qualified ophthalmic optician. The 
optician may be able to reassure you that 
the problem is not connected with using 
the VDU. Alternatively, you may have a 
hidden visual problem which is being 
brought out by the particular circum-
stances, for example, of focussing at 
close distances for prolonged periods. 
The optician may be able to correct a 
defect in your vision or may suggest that 
you see a doctor. 

Generally, you can help yourself by 
looking round the room so that you focus 
on objects that are at different distances, 
and by moving your eyes so that you arc 
not simply gazing straight ahead down a 
narrow tunnel to the screen. Try to 
position the VDU so that you arc not 
troubled by reflections or glare from pin-
point sources of light. Try to adjust the 
lighting in the room so that it's at a 
comfortable level and you aren't straining 
to read the documents that you are typing 
from. 

Posture 
Good office furniture, that is shaped in 

the right way. provides support for your 
back and places you at a comfortable 
height so that you can type or operate the 
computer without unnecessary fatigue in 
your fingers and allows room for your 

ing arrangements. The motivation that goes 

with the use of a VDU also changes according 

to the surroundings and the put pose for 

which it is being used. 

Some of the complaints against the visual 

display unit can be eliminated at once. I know 

of no rational basts for believing that arterio-

sclerosis is caused by exposure to some in-

fluence from a VDU. The person who wrote 

itmmtu 
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thighs under the desk. Home computer 
arrangements will often fall short of a 
well designed office; however, there are 
some things you can do to make things 
better. 

Make sure that you can adjust the 
position of the VDU in relation to the key-
board. Ideally you should be able to move 
the VDU up, down, side to side, and by 
rotating the screen. If you are copy typing 
for significant periods try to keep the 
papers you are typing from at much the 
same height and angle as the VDU 
screen. Place them as close as possible 
to the side of the VDU so that you don't 
have to twist your head to look from the 
screen to the papers and back again. 

Taking a break 
Sitting still in a chair for hours on end 

never did anyone much good. Try to take a 
break at least once an hour for at least a 
couple of minutes. Two minutes every 
half an hour is probably a sensible ratio. 
Get up and walk round to get the muscle 
pump in your legs working again; 
thrombosis in your leg veins can be 
caused by the edge of a chair pressing on 
the back of your calves or thighs for long 
periods — as in a deck chair in summer, it 
isn't just work that's a health hazard! 

Smoking 
Smoking will knock your ability to 

concentrate and will make some of the 
risks outlined above much greater. 

that letter said that the condition appeared 

shortly after he had acquired his computer. 

He also said that his cigarette consumption is 

adversely affectcd by using the computer: 

"Cigarettes just disappear when 1 am 

working" 

Stop smoking 
It is almost certain that smoking cigarettes 

for a number of years has caused his arterio-

sclerosis, although he is correct in saying that 

sitting on a hard chair which cuts into the 

back of his thighs will restrict the blood flow 

in his legs even further, possibly worsening 

the condition, I'm sorry but it would be 

wrong to attribute these health problems to 

the computer or the VDU. 

Other correspondents wrote about soreness, 

redness and irritability around their eyes. 

When you concentrate on looking at a VDU 

your eyes are being asked to carry out an ab-

normal task. Normally you alter the tension 

on the lens in the eye at frequent intervals as 

you look around a room, look down at the 

papers you arc working with, or gaze out of 

ihe window. This cycic of contraction and 

relaxation of the muscle surrounding the lens 

in the eye can be disrupted when you stare for 

a long period at a VDU scrccn. 

The colour of the VDIJ screen worried one 
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correspondcni in particular. She could work 

with a black and white screcn quite satisfac-

torily but green scrccns gave her headaches 

and she blames these for a deterioration in her 

eyesight. As far as the colour is concerned it's 

possible that the green screens may have 

flickered more than the others. 

The facc of a cathodc ray tube, the part on 

which the picture appears, is coated inside the 

tube with a chcmical mixture with fluoresces 

when it is struck by electrons. The coating in 

different tubes is modified especially for each 

different purpose; a radar tube, for example, is 

designed so that the chemical coating (the 

phosphor) will continue to glow for a long 

lime (about as long as it will take for the iracc 

to sweep a complete circle) so that an image of 

a ship or the coastline will be continuously 

visible. An oscilloscope that will display a 

pulse that is a few nanoseconds wide has an 

entirely different type of phosphor coating. 

If a high persistence phosphor is used in a 

VDU the display will seem stable and pleasant 

to use for static text or displays but you will 

see smudging when text scrolls or a fast mov-

ing shape bursts across the screen. Amber 

displays often have a slightly longer image 

decay time and arc often recommended for 

word processing and other serious applica-

tions. Green displays vary greatly and you 

should check the manufacturer's specifica-

tions if it is important to you. Amateur colour 

VDUs arc all built using CRTs that will han-

dle colour television pictures. The response 

time has to be short enough to cope with a pic-

ture thai may change totally in one twenty-

fifth of a second and you may be able to detect 

some flicker, especially if you look at the 

VDU out of the corner of your eye. 

Allergic reactions 
If you look at other people you can see that 

in ordinary circumstances wc blink several 

limes each minute. A person's blink rate may 

be an indicator of iheir state of tension but it 

is also altered by concentration on tasks 

requiring fine visual discrimination. Par 

Hawker has described how early radar 

operators in the Second World War suffered 

from styes. These minor infections may have 

resulted from the conjunctiva, the layer of 

tissue covering the outer surface of the eye, 

suffering some damage as a consequence of 

changes in the normal blink rate. 

There seems little doubt now that using a 

VDU can unmask hidden opthalmic condi-

tions. If you have trouble moving your eyes so 

that they both point at a near object (conver-

gence), or difficulty in producing a stereo-

scopic image, this may show up when you use 

a VDU. The outward signs that you may ex-

pect from this group of complaints could in-

clude headaches, difficulty in focussing on 

distant objects after using a VDU for some 

time and persistent soreness round the eyes. 

The symptoms that one reader described do 

suggest that she should have her eyes 

examined. 

However, while the machinery itself pro-

duces an artificial situation that may expose 

pre-existing problems, it will not damage a 

normally sighted person. 

The circumstances in which a VDU is used 

arc also very important The lighting in many 

British offices is badly designed and may be 

frankly inadequate. Natural lighting from 

windows will be iusufiicicni at times in the 

winter and may be too bright, or cause too 

much glare in the summer months. Artificial 

light should be adjusted to the nature of the 

work you have to do. Some tasks require 

much higher light levels, to help you to pick 

out fine detail, for example, than others. 

A manual on the use of Visual Display Ter-

minals by the Illuminating Engineering Socie-

ty recommends that no more than 500 lux — a 

measure of the brightness of the lighting at a 

particular place like the surface of a desk -

and no less than 300 lux illuminance should 

be provided as measured on the surfacc on 

which the VDU is standing (Designing 

Systems for People, L Daniodoran, National 

Computing Centre, 1980). This is rather less 

than a well-lit typing centre (750 lux) and 

more than is necessary in a filing room (300 

lux). Avoiding glare and reflections from the 

screen of the VDU are very important if 

eyestrain is to be avoided. 

The minor allergies that one correspondent 

reported may be caused by a VDU. This is not 

proven yet but there is a theory that the EHT 

voltage that drives the CRT causes a 

diminishing static potential in front of the facc 

of the tube. A person sitting a couple of feet 

from the VDU may accumulate dust on their 

skin as a result of the static discharge from the 

tube to their face. The dust can cause irrita-

tion, and this, coupled with the abrasion caus-

ed by rubbing the face, can cause an allergic 

reaction. The static build up on the CRT will 

depend to some extent on the humidity in the 

office or workroom. 

The X-rays produced by VDUs are a fertile 

source of speculation and misinformation. I f 

you accelerate electrons from a cathode and 

allow them to bombard a metallic anode X-

rays will be produced. Roentgen discovered 

X-rays almost by chancc in the latter part of 

the last century. As X-ray technology 

developed, special tubes were made that pro-

duced a concentration of X-rays in one direc-

tion. Ordinary monochrome CRTs produce 

no significant X-ray hazard thai I know of. 

Some studies have shown a potentially signifi-

cant emission of X-rays from colour cathodc 

ray tubes which has been ascribed to the 

higher accelerating voltages (EHT). 

Broken marriages 
If you work with VDUs and you are con-

cerned about X-ray emission probably the best 

people to advise you arc the local officers of a 

trade union such as APEX, NALGO or 

ASTMS. These unions have access to 

research on the subject and have model 

policies to regulate exposure both from the 

point of view of women who may be pregnant 

and, more generally, users who may ex-

perience eye trouble. If you arc pregnani, or if 

you are planning to bccomc pregnant, then it 

makes sense to reduce the risks to the baby as 

far as possible. To do this sensibly you must 

have some idea of I he si ze of the risk and 

smoking, for example, is an enormously 

greater health hazard to an unborn child than 

operating a computer. There is no comparison 

between the two dangers — so keep it in 

perspective. 

One person who wrote to us mentioned, 

half jokingly, that when his wife divorced him 

it would be because of ihe time he spent 

"working" on his computer. At least he was 

honest, it is remarkable how compulsive pro-

gramming or operating a computer can 

become. A study is under way at Lough-

borough University to examine the scale and 
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nature of the problem. I have seen people who 

have bccomc withdrawn and antisocial as a 

result of working on a program. If they have a 

regular job their work suffers, and personal 

relationships can be corroded beyond repair. 

The jokes about being up all night, not notic-

ing the time and so on, are funny for some 

people and sadly accuraic for others. 

From isolated reports it seems that mar-

riages really have been broken by one partner, 

usually the man, having access to a computer, 

personal or mainframe, and not being able to 

handle the compulsion to "just try it once 

more and it'll come out right". 

This article has covered quite a few of the 

worrying or downright negative aspects of 

computing. It's worth remembering that 

small computers are being used positively to 

help people all over the country who are 

physically handicapped. Word processors 

with special input devices, programs to assist 

the development of belter coordination bet-

ween a child's eyes and hands, computer-

based aids to help deaf children to learn to 

speak are among many use for computers — 

general purpose programmable machines — to 

improve health. Far more could be done by 

sharing information that would increase the 

benefits from microcomputing while 

simultaneously avoiding as many of the risks 

as possible. • 
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The way wc see it, technology lias suddenly got quite 

a race on its hands. 

There's no other home computer in the world that's 

so expandable or so updatable as the new Enterprise 64. 

And if you're wondering quite how we've managed 

that, kindly take a closer look at the outputs on our remark-

able new machine. 

You'll notice that amongst all the usual sockets and 

terminals, we've gone and incorporated a special 66-way 

expansion port. 

This will accept a whole range of new peripheral that 

are in the pipeline. Including those that are a mere twinkle 

in the eyes of our hardware designers. 

We thought this expandability principle was such a 

good idea, we applied it to the Enterprise's memory, too. 

Even in its most basic 64K form, this puts more user 

RAM at your disposal than almost any other competitor. 

But plug in our special Rampacks to the base unit, and 

you can progressively increase that figure to a truly extra-

ordinary 3,900K. 



c hing up with technology, 
a tch up with a computer. 

Not that that's the only challenge we present to today's 

ambitious programmers. 

With a screen resolution of up to 672 x 512 pixels, 

256 colours and a high speed video processor, die Enterprise 

will outgun all but the highest quality 'IV monitors. 

And the sophisticated sound chip generates no fewer 

than 4 voices across 8 octaves in full stereo. 

Combine the two and you can create effects that 

leave todays games looking like pub video tennis of the 

mid-seventies. 

For anyone with literary aspirations, the Enterprise 

also comes complete with an integrated word processor. 

Whilst the really serious user will be delighted to 

discover analogue RGB and TV outputs, as well as parallel, 

RS423 serial and network ports. 

Both Cobol and ' C will be available with CP/M run-

ning, and you can even use I.isp, Forth and Z80assembly 

language on cartridge without encroaching on user RAM. 

The new Enterprise 64. 

Il hasn't just overtaken technology. Its left every 

other home computer straggling in the distance. 

ENTERPRISE 
C O M P U T E R S 

W I T H O B S O L E S C E N C E B U I L T - O U T 



Listing 2. 

:: (c) 

: : : : : : : : : : : : : : : : : : : : : 
GRAND PRIX vt : : 

Mi chat? I Barter 1984 

10 REM 
20 REM 
30 REM 
40 REM 
30 ENVELOPSt,3,0.0.0,0,0,0,126,-15,0,-5,126,100 
60 200,1 

100 '&83-'RND< »KNL)> 
110 IF !t<83-0 THEN 100 
120 M0DE2 
121 •FX 9,2 
122 *FX 10,2 
130 VDU23,1,0t0;0;0; 
140 PROCvdu 
150 PROCsfcy 
160 PROCroad 
170 PROCcol 
180 COLOUR134 
190 COLOUR4 
200 VDU31.1,0,230,231,232,9,9,224,225,226,9,9,227,22 

8,229,9,9,233,234,235,9 
210 COLOUR7 
220 COLOUR 128 
230 V0U28.3.31,16.29 
240 *FXI9 

750 »FX 14,5 
260 »L."Chtrs" 
270 •/"Prin-
280 END 
285 : 
290 DfcKPKOCaky 
300 GCOL0.6 
3X0 MOVE0,600:MOVE0,1024tPLOTSS,1280,600 
320 PL0T85,1280,1024 
330 FOR CLOUDS-1 TO 3*RND<4) 
340 YX»700+RND(200> 
350 PROCCLOUD (200+RND (870) , V7., 100+RND <100 >, 3BI+RND < 20 
7,6) 
360 NEXT 
370 ENDPROC 
380 DEFPROCCLOUD < XX, Y7., SXX, SY7., C17., C2X) 
390 VDU 29,XX;YX; 
4 BO LX™6 *RND <8) 
410 MOVE 0,0tHClVE SXX*SXX/LX,0 
420 X1X«SXX*SXX/10: Y1X=0 
430 FOR 1-0 TO 6.4 STEP 0.2 
440 XX=SXX*COS < 1 ) -*-SXX/LX*COS CI *LX> 
450 YX-S YX«SIN <I> +SYX/LX»SIN(I»LX1 
460 GCOL 0.C1X 
470 MOVE 32,12:PLOT 85,XX,YX 
480 MOVE X17..Y1X 

GRAND 
Listing 1. 
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YOL'R CHANCE TO join the kings of speed, 

jockcying for position as they push their sleek 

technological thoroughbreds to the utmost 

limits. No, it's not the South Circular at 8.30 

in the morning, but a Grand Prix race simula-

tion for the BBC Model B, or the Model A 

plus 32K. But restrain the urge to strap on 

your leather goggles and gloves for a bit; key-

ing a program in is already awkward enough. 

The number in line 10270 is the number of 

cars you have to pass to qualify tor the next 

stage * 10. At the moment this number is set to 

7 which means you have to pass 70 cars. This 

number should be lowered to make the game 

easier. There arc five different stages to the 

game which include countryside, snow, 

desert, night and riverside scencs. 

Type in listing 1 and save it on tape then set 

page to &2500 3nd type in listing 2 and save it 

on the same tape as listing !. To type in 

listings 3 and 4 page will also have to be set to 

&2500. Type in listing 3 and save it on a dif-

ferent tape to the first two. This program con-

tains the data for the machine-code graphics 

and could corrupt itself when run. 

Run listing 3 and if all is well a prompt will 

appear. You can now press space to save the 

graphics data on tape along with the other two 

listings. This process will have to be repeated 

to type listing 4. The programs should be sav-

ed with the following filenames Title, Grand, 

Chars, Prix. 

Typing in the program, especially listing 4, 

will be a long process so for anybody who 

doesn't have the time I will send it to them on 

a high-quality C-13 cassette if they send me a 

cheque for £3.50 made payable to M. Barter 

at 105 Lewis Street, Crumlin, Gwent NP1 

5EF. 

Michael Barter speeds up to the starting 
grid w th a winner for 

the BBC. 
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4 9 0 G C O L 0 , C 2 X I D R O W X X , Y X 

300 x ix -xx:YIX-YX 
310 NCXT 
320 VDU 29 ,050 ; 
330 ENDPROC 
340 DEFPROCr o.»d 
350 6COL0,2 
360 MUVE0,0:HOVE0,600:PL0T83,1280,0 
370 HOVE 1280,0:HOVE 1280,6001PL0T85,0,600 

580 XX-10:COL-1 
390 FOR LX-1TO 20 
600 GCOL0,11•COL 
610 MOVE 0 ,603 -XXt DRAM1279,605—XX 
670 XX-XX+XX/2 
C>30 COL "COL MOD3+1 
640 NEXT LX 
630 GCOL0,0jHOVE0,01HOVL3O0,600:PLOT83,1280,0:PL OT85 

t700f600 
6 6 0 T X - L : C O L - L 

6 7 0 F O R N ' 0 TO 6 0 0 

6 8 0 G C O L 0 , 8 + C O L 

6 9 0 P L O T 7 7 , 6 5 0 , N 

700 TX-TX+UIF TX«30 THEN COL-COL MOD3-H t T7.-0 
710 NEXT 
720 6COL0,0 

730 MOVE100,0:MOVE600,600:PL0T85,1180,0 
740 RL0T83,680,600 
750 ENDPROC 
760 DEFPROCvdu 
770 VDU23 ,224 ,247 ,132 ,132 ,135 ,244 ,20 ,20 ,244 
780 VDU23 .225 , 187 , 162 , 162 , 107 , 34 , 34 , 34 , 39 
790 VDU23 ,226 , 184 , 36 , 36 , 164 , 36 , 36 , 36 , 184 
800 VDU23 , 227 , 230 , 170 , 34 , 34 , 34 , 34 , 34 , 34 
810 VDU23 ,228 ,139 ,218 ,170 ,139 ,138 ,138 ,138 ,139 
820 V D U 2 3 , 2 2 9 , 1 2 8 , 0 , 0 , 1 2 8 , 0 , 0 , 0 , 1 2 8 
B30 VDU23 ,230 ,247 ,132 ,132 ,132 ,244 ,20 , 20 , 247 
840 VDU23 , 231 , 123 , 74 , 74 , 75 , 74 , 74 , 74 , 122 
850 VDU23 , 232 , 136 , 80 , 30 . 156 , 80 , 60 , 00 , 92 
860 VDU23 ,233 ,231 ,148 ,140 ,228 ,140 ,148 ,148 ,231 
870 VDU23 ,234 ,165 ,165 ,165 ,181 ,173 ,163 ,163 ,164 
880 VDU23 , 235 , 47 , 40 , 40 , 47 , 33 , 33 , 33 , 207 
O90 ENDPROC 
900 DEFPROCcol 
910 VDU19,9 ,7 ;0 ; 
920 VDU19 , J0 ,0 ;0 ; 
930 VDU19,11 ,0 ;0 ; 
940 VDU19,12 ,2 ;0 ; 
930 VDU19,13,2; 01 
960 VDU19,14 ,3 ;0 ; 
970 ENDPROC 

PRIX RAC 
Listing 3. 

IBKLn ••* RrAnH Prut Pt)H1 3 •• 
sewn • • <c» Hic»i*ei iwt r r i w •• 
30M» <*•• 10 IbJU 
40RCADtl>.ir * 
M U W W CVM- < -».-«chJir«> 
&MTXT 
70PRINT" W S S SPACI TO SAVE"|R£PCAT 

W I 1 L CC<«-- -
>M<!iAVL',Chva"0,ftM><B<><>7 0*«*1 
?OGOTO CIS 

IIWDA t new, OB. I3, 3F , BO . 0B .,W , 00 
1i OOATAOB . t w , o o , . tro. n o , , <w 
120DATAO0.00. is,is,ss,33.33.S3 
1301x11000,00,00,00,33,33,33,33 
1 40OATA00, O0, 15,3F , 33,33 , 33 ,33 
I 3IMJA T rtue. IK), BO , 53, 33,33, 33 , 33 
liODATAOo.nt ,03,03,03.03,03,03 
1 7BOA[AOn, 00.03, 03,03.03,03, a i 
I OODATCOO, OO,33, 23 , 33.33 . 33.33 
ivtKMToee,3F,3F,23,3i ,3H, JB,3e 
-TOO [XI I ABC, tnA, tA. 23 , 3T, 3T , 3f , 3F 
21 • DA T ADO, 33 , V., 3C , 3C, 3C , 3C , Ml 

OA t Atsa, 00.00. 3C, JC, 3C, 3C. 3C 
230DAT AOO, 00,00.27,00, Ml, nO.OO 
240OAT <100, 0*1, 00, 34, 3C . JC , 3C, X 
TSOOATAGO,00 ,00 ,22 ,on , M I ,NO ,00 
26EDA1A00 ,nO ,oe ,L I , 3 3 , 3 3 , 3 3 , 3 3 
2/BDAinoa,rr,rr,oe.00.00.00.00 
7TIODAT AOO , CO, CO, ML, 00, M», ML, 90 
7V0 HEM" Eoory Car »• 
3O0DAI AOO,00.00,00,00, 00,00,00 
31BDAIAtM,00, O , Jf ,0O,ti«.un,3F 
320DATAOO,DO,ee,2A,00,00,00,13 
33BDAT AOU , UNI, 13 , 13, SO , 30 , 30, 2A 
340DAT AOO . 80.00 . 00. 30 , .TO, 30 , OO 
3^eoaiAH«i,oe, i5,3F.3«.3»,3e,3F 
3 M»DAI AOO , 00,00 , 30, 30, 38, 30 , 3® 
370DATA00,0I ,83,03,03,03,03,03 
1FtODATf»HU .iM.UJ ,03 ,C3 ,03,03 ,03 
39ODATA00,00,30,21 , 30 , 30 , 30, I 7 
4 OE DA T NEO, zt-. 3F . 21. ze. zr, 3R. 12 

4]ODATAO0,6A,6A,7A,3r ,3r,3T, 12 
4 '̂ ODO T OOO, 33 ,33, 3C , 3C, JC , 3C , 3C 
4 34SOAT AOC, 00 . 00 , 3C , 3C , 3C , 3C , 3C 
4401X11000,00,00,20,00,0111, lO.OO 
4300AIAOO, OO , 00 ,34 , 3C, 3C , 3C , 3« 
4&OOATA00,00,00,70,00.00,00,10 
4/OUATAOO.00.00.10,30,30,30,20 
4 ueoA r aoo , r r , r r , iw, ae, , no, mi 
• HOrtT MM , r . > , C O , W , W , I W , I M , « 
300RCM" Cnwv C«r 
31ODATM«J ,00,00,OO, .OO.00.CO 
S2O0A T ASK), 0 « , 13, 3T , 0 0 , ISO, 0 0 , M 
33BDATA0D,00 ,00 ,2A ,00 , DO ,BO ,«0 
34E IMTM» , IM) , 13. 1 3 , 3 0 . 3 0 , 3 0 , 3 0 
S50DATCOO , 0 0 , 0 0 , 0 0 , 3 0 , ^ 0 , ^ 0 , 3 0 
3AODAIAMO.MI. 15. 3F . I O . M . 3 0 . 3 0 
S70OATATC , M , 00 , 3 0 , 30 . SO, 30 . 30 
SEODATAOO.BL , 0 . 1 , 0 3 , 0 3 , 0 3 , 0 1 , 0 3 
3VOOAYOOO,0C,03.03 , 0 3 , 0 3 , 0 3 , 0 3 
oOOWHAuu.ue. jO .n ,»,3C,30.30 
tlOI)ATA?IB,3r,3r,2t ,3F,3P ,3F , 3F 
A.-BFTA R RIWI , « A , AA , 21 , 3F , JF , IF , JT 
6300AT AOO, 3 3 . 5 5 , 3C , 3C , 3C . 3C . 3C 
B40DAT A0O , OO. OO , 3C , . 5C. 3C . 3C 
bSeDATACe,00.00,20,00,OO,00, ow 
U O M I ALW , M I . OO , 34 , 3C . 3C , X : , 3C 
6700ATAM . 00 , , OO , 0 0 , 0 0 , 00 
MKM)ATAN0,0E.B0, 10 . "41 ,30 , ' . 0 ,30 
«.SHLM>A 1AOO, FF , FF, OO. OO . IMS, OO , OO 
700OATAO0 , CO, CO, OO , 0 0 , 0 0 ,O0 ,00 
/iew,n- Ln.ny Lar »•»* 
7200AT ADO, OO, oo, oe, OO, 00 , t» , OO 
7 3OOATA0O , 0M, 13, 3F ,00,00,00.00 

Ot),3F .I'A.OO.OO 
tw, IS,O?,03,3a 
33.2A.2A.IMS.lSe 
33,00,00,00,00 
33,3F.2A,IM,0e 
33,33,00,00,00 
0^,03,03.02,oa 
03,03,03,00,00 
33,13,33,00,00 
3»,13,3T,3F,oa 

« : , 3 C , A A , A A . E E 
sc, sc, oo, oo, oo 
eo, 11 ,n0,oo.<ao 
3C,3V,BO.30,00 
00,11,00,00,00 
33.22 .iM.OO.Oia 
oo.oo.rr.rr.oe 
eo.ee,co,ca,cms 

00,00,00 
2A,03,00 
0e,mi,oa 
2A,i»,oa 

W t W i P0 
Bi,B2,OO 
03,00,00 
3o,oe,ow 
3T.3T.BO 
93,93,00 
AA.AA.ee 
0® 100{M 
SW | OO | Att 
oo,oo.no 
B0,M»,O« 
oo.oe.oe 
FF.FF.B0 
CO , co, oo 

I f , 2A, 00,00 
IS,OB,00.00 
2A,2A,0O,M> 
W < OO i ft), Wfl 
3f • 2 A, PC t M 
5Q, OO i OO«OO 
03,03,0-,00 
03,03,00,00 
12,30, OO, O0 
I7,3T,3I .OS 
1 ?, 93 , •K,, OO 
3C , AA, AA , OO 
3C,ttt3,ee,ei9 
10,08,00, bo 
3« . OO, 00 .00 
10,00.00,03 
IO , 00. OU , 0U 
oo.rr.rr.BB 
oo.co.ro,oo 

Ml,Ml,00,00, 
OB,3F,2A,M9, 

740DATAOO 
730DATAOO 
7WOATAO0 
77ODATAO0 
7OODATAO0 
/VOOATAOO 
UeOIMTAOO 
BIODATAOa 
0200ATOBB 
U3ODATA0O 
B4ODATA03 
mtSDAIAOB 
OC«OAtn«() 
0700ATAW9 
RaOOATAOO 
â ODAIAOO 
90UOATAOO 
910OATA0O 

ee, ee, 2A , ou. eo, loo. 00,00 
00,13.13,30.30,30,30,30 
OO,OO,OO,30, Ml,30,TO,30 
0O.13,3F.30.30,30,30.30 
OS, M l . 3 0 , 3 0 , 3 0 , . - 0 
01.03,03,03,0 3,03,03.03 
00,03,03,03,03,03,03,03 
M», 3»,21 ,30,30, 30,30,30 
SF.SF.^l.Sr.Sr.SF.SF.ST 
6A,6A,2i,3F,3F,3F.3F,3F 
5 3 1 1 13C13C f 3C«3C i 
00.00,3C,3C,3C,3C,3C.JC 
00,00,20,00,00,00,03,00 
ee.e«,34,3C,3C,3C,3C,3C 
00.00.20,00.00.00,00,00 
00.00. 10. 30.30.30..-.0.30 
rr,rr,0o.00,oo,oo,oo,0o 
R O , c o , 0 0 , n o , 0 0 , 0 0 , 0 0 , 0 0 

is.no 
2A.2A 
00,00 
3T.2A 
30,00 
B3.03 
03,03 
12.20 
12,3T 
12,93 

3C.OO 
ie,O0 
3U.ee 
10,00 
20. BO 
00,rr 
00, 

(Ml,OO 
OO.3T 
00. 13 
30.2A 
3O.O0 

3O.30 
03,0^ 
03,03 
30,12 
3F. 12 
3r,t7 
3C,3C 

00, 10 
3C.38 
m , in 

00.00 

nn.eo 
00,00 
00,00 
00,0c 
00,00 
02,00 
00,00 
ao.oo 
3F.OO 

93,00 
AA.MI 
t»,UO 
0O.O0 

00,00 
rr ,00 
co,00 

920RCH" Lne*y cMr ••••• 
93O0ATA00 , OO, OO , OO, OO , OO, OO, OO , MH 
940DATA00,ae,is.3f,oo.eo.ea.ee.00 
95OOATAO0 , BO. 00 . 2A, 00 .00.00, 00 . OO 
960DATAea,ae, 13,13,3*1.30.30,10.30 
V/ODATAOS ,00,00,00,30,30, 30,30,30 
9000ATAIMI,na, IK, 3T , 30,30,30,30,30 
WO DA T Al»0 , OO, OO. T41, 30 . 30,30 ,3», 3® 

10OODAT AOO ,01 ,03.03.•3,03,03,03,03 
10lOOATnOO.nO.03,03,03.03.03.03,03 
102ODAT ABO, 00,30,71 ,30,30,30,30,30 
103OOA T AOO , 3F ,3F,21,3F,3F ,3F,3F , 3F 
tl»4et>ATAOO,JUA,6A.2> ,3T,3T,3r ,3T,3r 
10SOOAT AOO, rc. ,rS3. 3C . 3C , 3C, JC , 3C, 3C 
1OMSDA T AOO. OO . OO. 3C , 3C, 3C , 3C. 3C . 3C 
10 70DAT AGO. 00 , 00, 70 ,00 ,00, Off , no, 00 
IOMOUAI Aeo, no, 00, 34 , 3C, 3C , 3C, 3C , 3C 
1O9O0ATAOO,no,DO,70,00,00,oo,oe,no 
i iootMilnoe.oo.no, 10,30,30,30.3o. 30 
111 ODATnee, FF ,FF , 00 , 00, OO , OO, 00, oo 
iiTonATAao.ce.co.oe.ne.en.oo.eo.ee 
li30Hin_ Cxplnion1 

1 l40DATAOe,eo,O3,O(- ,01- ,OA,00,00 
I 1TWIDATACWI.OI ,OU,03*03,07,OA,OO 
I IhODATOOt ,07,03,07, i r , OP.0(1, <K) 
I 170OATAO3.0D,03,0/,03,03,0T,0O 
1 IB0DATA81 . 03. OU , 23, «J ,03,07 ,«2 
1190MTA0S , 00,0/,OB, 13 ,03,03, OA 

1 2 0 0 D A T A B 7 , U B , 0 B , 0 8 , 0 3 , 1 3 , 0 5 

1 2 1 0 D A T A B 3 . 0 7 , 1 3 , 0 7 , 0 8 , 3 3 , 0 7 

1 2 2 0 D A T A 0 1 , 0 F , 1 6 , I B , 1 3 , 0 3 , 0 F 

1 2 3 0 D A T A 0 3 , 0 F , 0 3 , 0 3 , 1 3 , 0 3 , 0 B 

1 2 4 0 D A T A 0 B , 0 3 , 0 7 , 2 7 , 0 B , 0 B , 0 B 

1 2 5 0 D A T A 0 7 , 0 B , 0 3 , 0 3 , 0 3 , 0 7 , 0 2 

1 2 6 0 D A T A 0 0 , 0 B , 0 3 , 0 7 , 0 F , O F , 0 B 

1 2 7 0 D A T A 0 0 , 0 7 , 0 B , 0 7 , 0 3 , 0 3 , 0 3 

1 2 8 0 D A T A 0 1 , 0 1 , I B , 0 3 , 0 B , 0 2 , 0 2 

1 2 9 0 D A T A 0 0 , 0 1 , 0 F , 0 F , 0 3 , 0 2 , 0 3 

1 3 0 0 D A T A 0 0 , 0 3 , 0 3 , B 7 , 0 0 , 0 0 , 0 1 

1 3 1 0 D A T A 0 0 , 0 0 , 0 1 , 0 1 , 0 0 , 0 0 , 0 0 

1 3 2 B D A T A 0 0 , 0 1 , 0 1 , 0 0 , 0 0 , 0 0 , 0 0 

1 3 3 0 R E M " N u m b e r s 0 t o 9 

1 3 4 0 D A T A 0 3 , 0 3 , 0 0 

1 3 5 0 D A T A 0 2 , 0 1 , 0 0 

1 3 6 0 D A T A 0 2 , 0 1 , 0 0 

I 3 7 0 D A T A 0 2 , 0 1 , 0 0 

1 3 8 0 D A T A 0 2 , 0 1 , 0 0 

2A,ea 
oo.oo 
2A.ee 
00,00 
2A.no, 
oo.oo, 
03.02. 
93.BO. 
30,00, 
3F.3T, 
93,93, 
AA,AA, 
00,00 

00,OO 

,»o 
oe 
00 

.00 

.00 

FF.FF 
CO, uo .oo 

, 0 B 

, 0 B 

,00 
, 00 
,00 
, 0 0 

, 0 0 

, 0 0 

, 0 0 

,00 
,00 
, 0 0 

, 0 0 

1 3 9 0 D A T A 0 2 , 0 1 , 0 0 

1 4 0 0 D A T A 0 2 , 0 1 , 0 0 

1 4 1 0 D A T A 0 3 , 0 3 , 0 0 

1 4 2 0 : 

1 4 3 0 D A T A 0 1 , 0 2 , 0 0 

1 4 4 0 D A T A 0 1 , 0 2 , 0 0 

1 4 5 0 D A T A 0 1 , 0 2 , 0 0 

1 4 6 0 D A T A 0 1 , 0 2 , 0 0 

1 4 7 0 D A T A 0 1 , 0 2 , 0 0 

1 4 8 0 D A T A 0 1 , 0 2 , 0 0 

1 4 9 0 D A T A 0 1 , 0 2 , 0 0 

1 5 0 0 D A T A 0 1 , 0 2 , 0 0 

1 5 1 0 : 

1 5 2 0 D A T A 0 3 , 0 2 , 0 0 

1 S 3 0 D A T A 0 0 , 0 1 , 0 0 

1 5 4 0 D A T A 0 0 , 0 1 , 0 0 

1 S S 0 D A T A 0 0 , 0 1 , 0 0 

1 5 6 0 D A T A 0 0 , 0 2 , 0 0 

1 5 7 0 D A T A 0 1 , 0 0 , 0 0 

1 5 8 0 D A T A 0 2 , 0 0 , 0 0 

1 5 9 0 D A T A 0 3 , 0 3 , 0 0 

1 6 0 0 : 

1 6 1 0 D A T A 0 3 , 0 3 , 0 0 

1 6 2 0 D A T A 0 0 , 0 1 , 0 0 

1 6 3 0 D A T A 0 0 , 0 1 , 0 0 

1 6 4 0 D A T A 0 3 , 0 3 , 0 0 

1 6 5 0 D A T A 0 0 , 0 1 , 0 0 

1 6 6 0 D A T A 0 Q , 0 1 , 0 0 

1 6 7 0 D A T A 0 0 , 0 1 , 0 0 

1 6 8 0 D A T A 0 3 , 0 3 , 0 0 

1 6 9 0 : 

1 7 0 0 D A T A 0 2 , 0 0 , 0 0 

1 7 1 O D A T A 0 2 , 0 0 , 0 0 

1 7 2 0 D A T A 0 2 , 0 2 , 0 0 

1 7 3 0 D A T A 0 2 , 0 2 , 0 0 

1 7 4 0 D A T A 0 3 , 0 3 , 0 0 

1 7 5 0 D A T A 0 2 , 0 2 , 0 0 

1 7 6 0 D A T A 0 2 , 0 2 , 0 0 

1 7 7 0 D A T A 0 0 , 0 0 , 0 0 

1 7 8 0 : 

1 7 9 0 D A T A 0 3 , 0 3 , 0 0 

(listing 3 continued on next 
page) 
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(listing 3 continued from 
previous page) 

1 S 0 0 D A T A 0 2 , 0 0 , 0 0 
I S 1 8 D A T A 0 2 , 0 0 , 0 0 
1 8 2 0 D A 7 A 0 3 , 0 3 , 0 0 
1 8 3 0 D A T A 0 0 , 0 1 , 0 0 
1 8 4 0 D A T A 0 0 , 0 1 , 0 0 
1 8 5 0 D A T A 0 0 , 0 1 , 0 3 
1 8 6 0 D A T A 0 3 , 0 3 , 0 0 
1 S 7 0 : 
1 S S 0 D A T A 0 2 , 0 0 , 0 0 
1 8 9 0 D A T A 0 2 , 0 0 , 0 0 
1 9 0 0 D A T A 0 2 , 0 0 , 0 0 
1 9 1 0 D A T A 0 3 , 0 3 , 0 0 

* 

1 9 2 0 D A T A 0 2 , 0 1 , 0 0 
1 9 3 0 D A T A 0 2 , 0 1 , 0 0 
1 9 4 0 D A T A 0 2 , 0 1 , 0 0 
1 9 5 0 D A T A 0 3 , 0 3 , 0 0 
1 9 6 0 : 
1 9 7 0 D A T A 0 3 , 0 3 , 0 0 
1 9 3 0 D A T A 0 0 , 0 1 , 0 0 
1 9 9 0 D A T A 0 0 , 0 1 , 0 0 
2 0 0 0 D A T A 0 0 , 0 2 , 0 0 
2 0 1 0 D A T A 0 0 , 0 2 , 0 0 
2 0 2 0 D A T A 0 1 , 0 0 , 0 0 
2 0 3 3 D A T A 0 1 , 0 0 , 0 0 
2 0 4 0 D A T A 0 2 , 0 0 , 0 0 
2 0 5 0 : 
2 0 6 0 D A T A 0 3 , 0 3 , 0 0 
2 0 7 0 D A T A 0 2 , 0 1 , 0 0 
2 0 8 0 D A T A 0 2 , 0 1 , 0 0 
2 0 9 0 D A T A 0 3 , 0 3 , 0 0 
2 1 0 0 D A T A 0 3 , 0 3 , 0 0 
2 1 1 0 D A T A 0 2 , 0 1 , 0 0 

2 i 2 0 D A T A 0 2 , 0 1 , 0 0 
2 1 3 0 D A T A 0 3 , 0 3 , 0 0 
2 1 4 0 : 
2 1 5 0 D A T A 0 3 , 0 3 , 0 0 
2 1 6 0 D A T A 0 2 , 0 1 , 0 0 
2 1 7 0 D A T A 0 2 , 0 1 , 0 0 
2 1 8 0 D A T A 0 3 , 0 3 , 0 0 
2 1 9 0 D A T A 0 0 , 0 1 , 0 0 

2 0 0 D A T A 0 0 , 0 1 , 0 0 
2 1 0 D A T A 0 0 , 0 1 , 0 0 

2 2 2 0 D A T A 0 0 , 0 1 , 0 0 
2 2 3 0 : 

n 

Listing 4. 
lohtn • • 
.-•IUT • 
m n • 
•nncn • 

*l> 
By H i f hM l Jnftn U v t V 

td i tr t hr 
W 1 H l 

to-Acc 

f P i l W f B f U - I M , W 1S3A 

I J I C C r r N Q U ^ I R I M I W - , ^ ^ 

to Mw'tWHlAHKIlL^ 

l a k - U o l f l / V l l o r K , , . , , , , ! ^ , , . . , ^ , , , , . 

^ . ' . " " • " ' " " • " ' • " " " • " • " " " • I - W l m , , , iK».nd»*uin 

• I • .pei JSITIOILV, j n 35 , • . ' ' —7 — —~" .MlniMClt-DM 

J S a l i S l i f ^ HWIBTSI t o 

W l f c I , M1 , r , „ , B , . „ , , ^ , , L 

. nwUKmLDAHi l l ,iHvMfr 

? ^ l»Ci-»»KJ..«TB, .net 111 CM 

r" IMMI J3RmrtniLMIMCk< 

i I l f ? ' ' " 1 • 1 • v • J • L 1 J c i.. 
u ™ I N C l j n a * „ . : o r s , . 1 DM! 
x s s a s s a s s K r — s ^ i 

• "-11L 3 L . 

. p ' ' p * * " ' " * 1 • « » • « » . " A , p m o , , , „ , « p , ] M o , 

- • .. 
rSltDZ."""" • ®*1*'1 L M / L W U . I , fti, n, „ 
CT.1711 .vtL Aihix 4TI rSrAL7a,i » H » , a c , « u / . , h l M / l , ^ 

j 00c 1L. 01. . 

. tT^ 1 v ™ ^ * 0 " ' 1 •1 • • , b b « < » ' » • 

w-i'wt. SSTJ 

s s i s r a s r — 

« r a » C I » » m . K J> » t c LBMIB. or A«,Ti, LOA. I . , u t n t r j , L O 

M M J l C W M S . K X M W y l . J O l M q ^ l c 1> . n r t ^ w w r T S S U l T ^ ' • 1 OA*™, a LSMl 3. CIA 

^ u r . ! . ? : ; , j a R " - -«.» 

* ' * ** o r . I fill KXd l r . , 1 o n . ! . HA* 

4TM WUI I .Ht lW^ , , ,E|I,T3, 1 1 1 M 

I I " . . I l l t ! 

K W o 
^•-UWiworcimt 

— m o . w - s i n ^ - h i - J T 

1 W M u . t ^ . . - t v i , « n i < t a M . m i M . _ « . 

H - l l B J . I O r ; »-A6ai . ( I r l h H I H BA«« 

. l I , e h 
^ J U i ^ ^ i : 1 * ' W I L I I M I I M , ^ , 

. ! i H L T T ^ " R O L « * J ' L W » — • . . h w i c o l I , „ on.,1 l . c « 3 

tl :totem.V1RTC..<.»», 1,1 ™ , c i c , c m ? o c c t t e v . , i c . - ^ B 

r ̂ f S U ; 11 BTAtTa. J W I ^ ' c ^ 

i i ^ r r ^ ^ ^ ^ r - " " ^ 

. » . , J I I V » . i U ' . B , | « „ m l K C f f l H I H i *|mso.ilOA.^iGTM7 
7| I H W i 0TA17A 

-I. . t f t t r t l L D I V l l n . p ^ ^ l l A t , . i J S f t p l n t c n ^ . E E C l L D A D r . n . 

• ^ r H i i a r i i i n c p . , , i n . w n w w r t , 

»H m H H V I t l ^ r i n U M 

™I»J'i«PAO..CPV«S !BMEtto>„„RTII,. 11 — , 
W i i n v H i . v t l W i L M t l M n i t n O f t i i M 
i ~ l » 1 l i m i M l n l l l _ I L g M V | | n t l H U , , , 
P'LNTTIM, JS«LNITIU»,T HT I , 
LCi.pf m i l IH1W# 

• 74. K i l l 

LtlA.V,)i Mntv |nt 
p* l „ t t 

U i K C t i K l m i . 
N V . Y I M ^ I . U I T I FVA.MII' 

' ' • ' "-DMI.ORA(O, . UHTJ 1 GTUBVL 

L » l . J « - . „ , R . . . „, i i O M I i l w r n r t w i j n M l , . , . , . 

i n r W J ^ M i L l M M l S I M l M t m H I M , S T A ™ « . « t » i ~ 

1 *. l ? > » — 1 « . . v . . 

I--on U A - S t t ^ . i i , y, j s n o v i m i m , o . n i , , 
"*' " • • " • L i M i n n j m . i JBto 

rvAiMM:*ai rAvurp,,.., ., 

• • ' x • • ' ' -' acvi m c « - « ! T 

. - » , I . K C w « l l l ^ , , l „ I t l . ( l 1 , IXCep . 11 l o n r . I I tNCppn . l t ! • « » . I . T"TVHIIIIK 

I I I . tony. If | 
ouciany.Itili 
ny.iiRTaiRia 

H "< tOA«»3i J » l " U l UMM, J i n v r t i . L U ( , 

T S i i f * ™ ' J • l o m ^ I 1 w u m 1LOA*. 11. 
^ J ^ r ^ 1 ^ ' • « « » « O . L O A . ! , , ! . OIV 23*11 j a i v r t l , L O A M . 

M U W . I 4 M MOO 

l .-SMt S M I M 01V »JHU..rCiAlb. . H 'w, ,LCM3/t .| . 
' — . o o p . u ^ r ; ^ : 

. E i f l i r i a i v i JWpnn . 

n i U M i . L J i n t u tar • l*IO 13*1 
1 0|V -t-.L 

S T I T ^ i ^ T ' - — . A O L A,A 

nan n t i n u i u n i i u K . - . Diw 
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iff LAST! 
A BOOK ABOUT CHOOSING 

AND USING A MICRO COMPUTER 
THAT EVERYONE UNDERSTANDS. 
This is the book that takes 
away all the mystery and 
jargon surrounding micros. 
Gives you the facts in a 
clear "user-friendly" way. 
Whether you're in a buying, bought, 
or just trying to understand mode, 
this is the book for you. Written by 
Peter Rodwell, editor of Personal 
Computer WoHd 
Magazine, and an 
internationally respected 
authority on the subject, 
this book offers a 
practical guide to 
understanding and 
using computers 
whether you want to 
store information, 
handle accounts, 
plot statistics, teach 
your children, play 
computer games 
or even write your 
own programmes. 

'The Personal 
Computer 
Handbook" 
is just one of 
many carefully 
researched 
and selected 
titles on a 
whole range 
of subjects 
offered by 

POST TODAY 
TO: NATIONWIDE BOOK SERVICE, BRUNEI HOUSE, 
NEWTON ABBOT, DEVON. TQ12 2DW 
Please enrol me as a member of the Nationwide Book Service and send 
me The PersonaI Computer Handbook at the special price of 50p (plus 
45p towards post and packing) for which you will invoke me later. 
If I keep the book I will automatically become a member. 
As c member I do not have to choose a book every month. If I wont an 
alternative to tho dub's main selection or if I want no book at all, I can say 
so on the order form provided. I do agree to buy at least 4 books during 
my first yeor of membership from the hundreds offered. After one year 
I may resign at one month's notice. If I am not satisfied with the introductory 
book I may return it within 10 days and owe nothing. 

MAKE "THE PERSONAL 
COMPUTER HANDBOOK" 

YOURS FOR JUST 
50p 

WHEN YOU JOIN 
THE NATIONWIDE BOOK 

SERVICE 

Nationwide to help you — including 
reference for home, school, and 
office, plus hobbies and pastimes to 
keep you and your family amused 
for hours. All of these books are 
offered at a fraction of their normal 
price (usually around 25% off 
publishers prices). You need only 
buy four more during your firstyear. 

I E "j To join, simply complete 
the coupon and we'll 
send you "The Personal 
Computer Handbook". 
• A straightforward 
step-by-step guide on 
how to buy and use 
a computer in your 
home or office 
• Fully and clearly 
illustrated. Over 
200 pages 
• The mysteries of 
RAM and ROM, 
bits and bytes, 
bootstraps, 
handshaking 
and nibbles 
explained. 
Published at 
£12.95. 
YOURS FOR 
ONLY 50p 
plus p&p 
when you 
join. 

Mr/Mrs/Miss m © 
Address 

Initial* Surname Plea je prim deoriy 

Town 

County Post code 

Signature 
(Musi be ngned by on odoh) 

Om MtM«t«vir rut tiouSinOiD 
OVKVtAMKOUm-S SlNbKKMTAlS YZ04 85NB' 
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HAVE YOU EVER wanted to mindlessly 
massacre millions of miserable morons, shoot 
or severely savage stupid spaceships or even 
angrily anihilatc all available aliens? I f your 
answer is yes to any o f these then this game is 
for you. In this game you may fire away at any 
alien in sight and they won't even shoot back. 
What is more once you wipe out one batch 
you get another batch to take your anger out 
on — violent isn't it? 

As the aliens don't shoot back this may 
sound like a simple game but unfortunately 
there is a certain great lumbering idiot who 
may shoot you — yourself. This is because not 
only can you shoot aliens with your bcasty 
blasting bases, you can also blast holes in your 
tracks reducing your mobility or even worse, 
you can zap your own laser base. 

This is all due to the screen layout of your 
bases. They are mounted on tracks on each of 
the four sides of the screen and controls work 
on pairs of bases. I f you move your top base 
you also move your bottom base and i f you 
fire you fire from all four bases. However i f 

SPECTRUM 

you fire and the bullet hits the opposite track, 
a hole forms and your laser base on that side 
can not move past it. I f you shoot the hole 
again it fills it in. 

T h e object of the game is to blast all the 
aliens into their component quarks, there arc 
eight screens — freaky flying saucers, docile 
dunbclls, artful asteroids, segmented cen-
tipedes, turning tops, bouncing balls, 
hysterial helicopters and slithering snakes. All 
these move in smooth pixel graphics and arc 
animated. 

On each screen there are eight aliens at a 
time. However, when you have killed, maim-
ed or destroyed those eight, another eight ap-
pear to allow you to continue your vicious 
work. Each alien is worth a number of points 
corresponding to the level you are on. This 
number is also deducted from the scored titled 
"needed". This must be reduced to zero 
before you are allowed on to the next level and 
on each level the amount o f points needed 
increases. 

I f you do nor get enough points you restart 
the same round. You can only go on to the 
next level when you have lasted for 60 seconds 
on that screen — there is a bar chart under the 

screen showing the time. The game ends 
when all four of your bases are destroyed. You 
get a new set o f four bases every four rounds 
you survive. 

T o type in the game type in listing I and 
save it with 

SAVE "CROSSFIRE-L INE 1 
Next type in listing 2 and run it. Th is pokes 

in half of the machine code. I f the program 
detects an error it will tell what line it was in. 
However, it cannot detect certain errors and 
so it is best to keep a back up copy of it in case 
the code is wrong. I f the program gives a " N o 
errors" message, save the code with 

SAVE " C O D E V C O D E 30200,2480 
Repeat this for listing 3 but save the code 

with 
SAVE"CODE2"COD£ 30300,2500 

Now clear out the computer with 
RANDOMIZE U S R 0 

and load both the codes with 

CLEAR 27899:LOAD"CODE1 "CODE 
27900:.LOAD"CODE2"CODE 30380 

Then save the whole code directly after the 
Crossfire program with 

SAVE "CODE"CODE 27900,4867 
T h e program is now ready to play. 

CROSS 

1 

Listing 1. 
5 D E F F N X $ ( a ) = " U X Y Z [ \ 3 T _ £ " ( I 

N T ( a / 1 6 ) + 1 ) + " U X Y Z : \ ] t £ " ( a - 1 6 * 1 

N T ( a / 1 6 ) + 1 ) 

1 0 B O R D E R 0 : P A P E R 0 : I N K 7 : C 

L E R R 2 7 8 9 9 : P R I N T A T 7 , 5 ; B R I G H T 

1 ; " P L E A S E W A I T , C R O S S F I R E " : R T 9 , 

1 2 ; " L O A D I N G " 

1 5 D I M a $ ( 6 , 3 ) : D I M b $ ( 6 . 6 ) : F 

O R a = 1 T O 6 : L E T a $ ( a ) = " a a a " : L E 

T b $ ( a ) = ' , U U U U U " + C H R $ ( 9 4 - a ) : N E X 

T a 

2 0 L O A D " C O D E " C O D E 2 7 9 0 0 

3 0 I N K 7 : P O K E 2 3 6 0 6 . 3 1 : P O K E 

2 3 6 0 7 . 1 2 4 : C L 5 : P R I N T I N K 6 ; " C E 

D F " ; A T 0 . 3 0 ; " C E " ; A T 1 , 3 0 ; " D F " 

; A T 1 1 1 ; I N K 5 ; B R I G H T 1 ; " c r o s s 

f i r e " 

4-0 P R I N T A T 5 , 3 : " q " ; A T 5 . 1 0 ; " t 

o " ; A T 5 , 1 3 ; " t " ; A T 5 . 2 0 ; " u p " 

5 0 P R I N T I N K 6 ; A T 7 , 3 . ; " a " ; A T 7 

, 1 0 ; " t o " ; A T 7 , 1 3 ; " a " ; A T 7 . 2 0 ; " d o 

w n " 

6 0 P R I N T I N K 5 ; A T 9 , 8 ; " U " ; A T 9 

, 1 0 ; " o r " ; A T 9 , 1 3 ; " 0 " ; A T 9 , 2 0 ; " t e 

f t " 

7 0 P R I N T I N K 4 ; A T 1 1 , 8 ; " i " ; A T 

1 1 . 1 0 ; " o r " ; A T 1 1 , 1 3 ; " P " ; A T 1 1 , 2 0 

; " r 1 q h t " 

3 0 P R I N T I N K 3 ; A T 1 3 . 8 ; " b " , A T 

1 3 , 1 0 ; " t o " ; A T 1 3 , 1 3 ; " s p a c e " ; A T 1 

3 . 2 0 ; " f i r e " 

9 0 P R I N T I N K 5 ; B R I G H T 1 ; A T 1 5 

. 8 ; " h " ; A T 1 5 . , 2 0 ; " h a i t " 

1 0 0 P R I N T I N K 5 ; B R I G H T 1 ; A T 1 7 

, 8 ; " s " , A T 1 7 , 2 0 ; " h a L t " ; R T 1 7 , 2 5 ; 

" O f f " 

1 1 0 P R I N T I N K 2 ; A T 1 9 . 8 ; " z e r o " ; 

A T 1 9 . 2 0 ; " a b o r t " 

1 3 0 F O R a = 0 T O 1 5 0 0 : I F I N K E Y $ = 

" " T H E N N E X T a : G O T O 1 0 0 0 

1 4 0 R A N D O M I Z E U S R 2 7 9 0 3 : I N K 7 : 

B E E P . 1 . 0 : B E E P . 1 , 3 

1 5 0 L E T Z $ = F N X $ ( P E E K 2 3 2 9 6 ) + F N 

X $ ( P E E K 2 3 2 9 7 ) + F N X $ ( P E E K 2 3 2 9 S 

) 
1 6 0 F O R a = 1 T O 6 : I F Z $ < = b $ i a ) 

T H E N N E X T a : G O T O 2 0 0 

1 7 0 I F a < > 6 T H E N F O R b = 6 T O a + 1 

S T E P - 1 : L E T b $ ( b ) = b $ ( b - 1 ) : L E T 

a $ ( b ) = a $ ( b - 1 ) : N E X T b 

1 8 0 G O T O 2 0 0 0 

2 0 0 C L S : P R I N T R T 0 , 8 ; I N K 6 ; " 

h i q h - c s c o r e - t t a b l e " : F O R a = l T O 6 : 

P R I N T A T a * 2 + 4 , 8 ; I N K ( 3 - a ) ; a 4 ( 

a ) ; R T a * 2 + 4 , 1 8 ; b $ ( a ) : N E X T a 

2 l 0 P R U S E 2 0 0 G O T O 3 0 

1 0 0 0 R A N D O M I Z E U S R 2 7 9 0 0 : B E E P . 

1 . 0 : B E E P . 1 , 1 2 : G O T O 3 0 

2 0 0 0 C L S : L E T C $ = " P R I N T A 

T 3 . 4 ; I N K 6 ; " w e L l i d o n e { y o u r { i n i 

t i a l s " ; R T 5 , 4 ; I N K 5 ; " m a y - C h e { e n t 

e r e d - C f o r - C t h e " ; A T 7 , 9 ; I N K 4 ; " h i s 

c o r e s t a b l e " 

2 0 1 0 F O R C - 1 T O 3 : P R I N T I N K 3 ; A 

T 1 3 , 9 ; C $ , A T 1 3 , 1 6 ; z $ ; A T 1 3 , S + c ; 

I N K 2 ; F L A S H 1 ; " { " 

2 0 2 0 L E T d $ = I N K E Y $ : 

N D d $ < = " Z " T H E N L E T 

T O 2 0 3 0 

2 0 3 0 I F d $ > = " 0 " A N D 

L E T C $ ( C ) = " U X Y Z t \ 3 t _ £ " ( U f i L d $ + l 

) : G O T O 2 0 8 0 

2 0 4 0 I F d $ = " " T H E N L E T C $ ( C ) = " { 

" : G O T O 2 0 3 0 

2 0 5 0 I F d $ = C H R $ 1 2 A N D C > 1 T H E N 

L E T c = C — 2 : L E T C $ ( C + 1 T O ) = " { { { " 

: G O T O 2 0 8 0 

2 0 6 0 G O T O 2 0 2 0 

2 0 8 0 B E E P . 1 . 3 0 : N E X T C : L E T a $ ( 

a ) = C $ : L E T b $ ( a ) $ : G O T O 2 0 0 

I F d $ > = " a " A 

C $ ( C ) = d 5 : G O 

d $ < = " 9 " T H E N 
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Jason Charlesworth does it with an 
Amstrad seven pages on, but 
here he does it with 
a Spectrum. 

sy.v 

Listing 2. 
10 CEF F-r.. a*>mi6» !C0D£ a»-43 

fine a » . l 9 " > ' fCODE 4 S -
AS- ' 39 MfJC- as (2 "9" 

20 CLEhC 30195 LET «30£0o P 
P I N T P R O G R A N 2 T*O> :FI<J -N D A T A 
• P l t J i t H4 i> , 

30 FOP a -100 TO AOO STEP 10 » 
EFLT- a s LET -=<:S6»FN «<A»I TO 2> 

•FN • T O 41 > LE" 0 > R A $ ( 5 
TO > IF L£N as 160 TrtEll GO TO 
GO 

AO FOR T"O TO 79 
50 LET Z'FU - as <b*2+l TO + 
* POKE , LET - = Y +1 LET L = 

l - r NEXT b IF NOT t THEN NEXT 
a PRINT " f j r . i i h t d . n o e r r o r s . " 
5T0F 

SO P O I N T "Er ror i n i>ne " . a 5 
TOP 

100 C'ATFL "2bdbc3c36dcdadbf cdlct> 
f t d3372Cde173td^*74td97?5t f l f 76 < c 
da670cd0»7Scd696 f3a075b fe00330f Z 
AOSSBF iOOCOCdSlSe it. 1 R?0d»13d2Cd7 

f6C fc0020C3Cdie6 rcdOb73Cdt l73 td ( 
974 c d9775 c d f76 f " 

110 O A T M "£7b" ,cda670cd0a78cd696 
f3A075bft 00230f3a03Sbfe0Oc0Cd616 
t f c ( f 20da l 3d2cd7 f 6e f too^oc&cdleft 
f Cdbb7£cde173c da 474ed9773c dI 76fc 
d i670cd0«73cd696r 3 .075bfeO0230f3 
aOSSb ftOOC0Cd61" 

IPO DATS "P3f?d6eft ( fSOda13d2cd7 
i'6C reOO20C'3Cdlefrf cd477acd3d73cds 

(listing 2 continued on page 70) 
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Instead of ten aliens, CI 
for his Commodoi 

What happened nex 
Saturday morning. 

Waltzed into my local 
(computer .shop. 

Packcd as usual with masses of kids 
enjoying the arcade games. 

Surely I could put my Commodore 64 to 
better use. I Ielpfui assistant suggests a 
Commodore Communications Modem. 

Tells me it comes with a years free 
subscription to Compunet, a new network 
service,saving me a cool thirty quid. 

A bargain not to he missed, so 1 bought a 
Modem. 

11" I knew then, what 1 know now, I d have 
thanked that assistant more. 

Saturday (one week later). 

Fantastic. 
J MY Compunet membership 

came through this morning. 
I Utn iedlv plugged the Modem into my 

64 s cartridge port, and hooked up to the 
telephone line. 

Can't wait. 
At last I can communicate with other 

Commodore 64 Modem owners and giant 
mainframes. 

What's more, 1 can also access databases 

throughout Rurope and the 1 .S.A.* 
This is what home computings all about. 

Sunday morning. 

Raining. 
Tapped in my Compunet I.D. 

and personal password. 
Wow, what a directory! 
Decide to pit my wits against other 

Modem users by entering Multi User 
Dungeon, an interactive on-line game. 

Should stretch the old grey matter a bit. 
Then a quick look in The jungle." This 

is an open area where other Modem owners 
display messages. 

.See a Commodore user in Fife wants to 
sell 'U-boat' forX3.00. 

Leave message offering him 'Mighty 
Gork' on a straight swap. 

Monday evening. 

Move on to the Compunet 
Software Park. 

What a choice. Loads of high quality 
bargain programs. 

Particularly interested in educational 
software, so I call up The Study.* 

Download free physics package to help 
with mv exams. 



Clive bought a Modem 
lore 64. 

ext changed his life. 
Tuesday evening. 

Dads turn. 
I don t get a look in as lies 

busy teleshopping. 
Actually its amazing what bargains turn 

up. He even finds a new house. 
Mum said she doesn't want to move and 

anyway his dinner's getting cold. 

Wednesday evening. 

Discover 1 can join BLAISE,* 
the computer service for 

the British Library. 
Their catalogue of books dates wav 

back to 1950. 
Should give me an interesting edge over 

mv school chums. 

Thursday evening. 

Sis has a go. 
She keys into Prestel* 

Imagine, over 300.000 pages of information 
and news. 

What does she choose? The lonely hearts 
section. 

She's disappointed. Couldn't find Simon 
le lion's private number. 

Friday evening. 

Yippee! Receive a reply from 
the guy in Fife. 

He fancies taking on Gork. 
What's more he's written a program he'd 

like my opinion on. 
Iie transfers it direct, using the free user 

to user software. 
I've made my first computer pal. 
What a week. Best one I 've had since 

getting my Commodore 64. 
Sure am glad I got the Modem instead of 

all those aliens. 

The Commodore 64 Communications 
Modem comes as a complete package with a 
year's free subscription to Compunet, for just 
£99-99 inc. VAT. 

Find out how a Modem can change your 
life. See it now at Spectrum. Curry's, Comet 
and selected Commodore dealers. CK commodore 

For further information photic or write to: 
Commodore Communications Modem. 1 Hunters Road.Vi'eldon. Corby, Northamptonshire N \ r IQX.Tel:0536 20S252 

trt'. rz." i S? 

"Require additional subscriber charges. Prestel is a regd. trademark o! British Telecom. 



(listing 2 continued from page 68) 
273Cd977Scd f76 fCda670Cd0a78Cd696 
r 3 ^075b fC00230 f 3 a035b f c00c0ed616 
C rc f f 2 0 d a l 3 d 2 C d 7 / 6 e fC0020C»Cd337 
2 c 3 0 2 6 d c d a d 6 ( 0 6 " 

130 DATA " 2 7 a O 0 2 c 5 c d l e 6 f c d 8 3 7 2 c 
dC173O60OC5CdP474CdS96C fc002652C 
110 f 2Cdlef t f c d0b73cde l 73®600c5cd f 
974cd596 f f eO02339C110 f 2Cd l e 6 f C d b 
b72cde 1730&00c5cda474cd596e f C002 
3 2 0 C 1 1 0 f 2 C d l e O f " 

14.0 DATA "231C ' d 4 7 7 2 C d 5d 730600C 
5cd8273cd5A6e fC002807C110/2C1109 
8 e 9 c l c l c 9 0 1 f e e f e d 7 8 e 6 © l c 9 3 a 6 2 5 b 0 
&10e603fe0328®2O6032115St7c fe / fc 
0 2 3 2 3 2 3 2 3 2 3 1 0 I S 3 « 1 / C 9 2 i 0 3 5 b ? e 2 3 b 
623b6 fe0OCS3a06" 

150 DATA "13S /Sbd6012732065b3 f t6 
25b3d32625b3e04c997323d5CCd6b0d2 
1090722385 c21277 f227b5C 3e45328 f 5 
C21335c110c6 f06Od l a f e202O0334180 
3Cd dd791310 /2210b©922885 C06051a c 
d a a 7 9 1 3 1 0 f 9 2 l d 7 " 

160 DATA "134c7c227b5c3e1232885 
c 3 a 0 6 5 b 4 7 e 6 f 0 l f 1 f I f 1f cdaa ?978e60 
f c d a a7921377c3e46328 f 5 c017458cd « 
r 7906647610 fd C906041320110400031 
320050611060415040b3a625b3C32625 
b3a065bc6012732 " 

170 DATA "20d9065b21035b977?237 
72377cd9d6eed727821d77c227b5c3a6 
25bC 6104.721035b3a 065b 111916e d538 
85CCd6e7910f7CdS67621635b©62036© 
02310 l 6C90111b red73e610 fe10280b© 
1 fe f d ed78c6©2 f c " 

1 3 0 DATA • i a c 3 O 2 2 8 f 8 0 l f e e f c d 7 8 e 
601FE0128053c0132035b210a5b7e /C0 
6d0237e fC06d02323237 t /C06d0237e i 
C06d03C0132035bt 921005b977723772 
37732085b32065b3d3262SbCd3372C 90 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 

190 DATA l e bdOO000000000000000 
0000000C d 7273 C d3 372C d ft173Cd3372C 
d5676cd0d78cd2474cd9?75cd f 76 f Cdf 
7 6 ) C 9 0 1 f e 7 f e d 7 3 t 6 1 f f e l f c 3 1 1 0 9 5 b 2 
16bSb l31a fcO6381806087efC0028O5P 
310 f 8180C1b1a77" 

20© DATA "17254 f 231306107OCd867 
O13217bSb l a l 3 / eO6381606087e f€005 
8 0 5 2 3 1 0 f 3 1 8 0 a 0 e e f 7 1 I a 2 3 7 7 4 7 c d 8 6 7 
01321635b131a feO6381806037e fe002 
8052310 f8180c l b l a 7 7 4 f 1 3 2 3 0 6 9 f 7 0 c 
d S 6 7 0 1 3 2 1 7 3 5 b l a " 

210 DATA l e f 3 f C 0 6 d 8 0 6 0 8 7 e f e 0 0 2 
8042310 r8c90e10712313137747CdS67 
0 c 9 c d 5 8 7 9 7 c 0 f 0 ! 0 f e 6 0 3 f 6 5 8 6 7 3 6 4 7 0 
l f e 0 0 3 c 1 0 2 0 03cd7f le110PdS0 f 997c^7 

Listing 3. 

10 DEF FN X ( a » ) » 1 6 +(CODE a J - 4 8 
- (39 AND a s < l ) >"9">>tCODE a » ( 2>-
46- (39 AND >"9"> 

20 CLEAR 30299 LET x*30300 P 
PINT; " P r 0 9 r a » 3 p o i m ? i n d a t a " ' 

P iea&c w a i t . " 
30 FOR a - TO 390 STEP 10 R 

EAD a * LET " ixaSejFN X{*$< TO 21 
1+rN x<a»<3 TO 4>> LET a l a a t i S 
T O ) I F LEU a « ( ) 1 6 0 THEN 60 TO 
60 

40 FOR b . 0 TO 79 
50 LET i t F N x i t t b+2 +1 TO 6*2 + 

2)> POKE X . 2 : LET X*X+1: LET t= 
l - I NEVT b IF NOT \ THEN NEXT 
a . PRINT F i m s h e d , n o e r r o r j - 5 
TOP 
r Q 6 0 PRINT " E r r o r i n l i n e a S 

100 DOTA "21230bSb790ee8Cd847?e 
d4b0dSb70reO&3O©bfC002O220697cda 
477181bCdde777b Ie0C2813Cdde7779d 
6084 f0604ed430dSb7S0697Cd8477cd4 
b0 f5b79 fe06300b 1e0023220c03Cd847 
7181bCd C2777b/C" 

110 -OATA " Id c 7002813cd C27778d 60 
84 7Oc0*cd4 30f 5b79Oe0Scd8477c9ed-« 
b095b7SfB063O1O f t 00230f06083d320 
a5b3C cd84771803c dde77e d4b0b5b79 f 
e063010f C00280r0ee83d320b5b3C Cd8 
4771803Cdc277ed" 

120 DATA " l c 4e4b0dSb73 fe063010 f 
e00280r06973d320eSb3ccdS4771803t 
ddc77ed4b0 f5b79 fC063010 fe00230 fO 
C083d320(563c Cd34771803cdC277C92 
I b3775 /3e04935 f16001919195*23S62 
37cc b328f5c ede f " 

130 DATA " l c l d 7 9 7 d f * 3 7 c 8 2 1 / a 0 0 1 
71717175f l600191106O0Cdb503C9577 
e47777*06977c03b77e02377c46C5Cd6 
67C975 f be28021c013*f f a c777c© f0 f0 
/C603 f658673607Clc 9c$cd667c473*8 
M M M l 71 f 10 f d 06 " 

140 DATA " 1 b 0 f 0 8 4 f l e 0 0 7 e a 128021 
c 0 i 7 e a 9 7 7 2 4 i 0 f 4 2 S 7 c o f 0 r 0 r e 6 0 3 r 6 S 
8673607c1c93o 785 c f e32d8d 63232785 
c Cd1978 c 93d©75b3d32075 ba 71717c60 
34 f0Sbb le04Cd537904cdS3790SOc ld2 
0 f 421f a00060009" 

ISO DATA " i e i 511O400cd6303c9212 
77/227b5C2163784.7fc 0028087* 23 /e f 
IPO I a 10 fa7e23 f t f f cScdaa7918 f6120 
20«1104 f fObf f0dO4O4030403f (97328 
d5ccd6b0dcd32790604cd0e7906a8CdO 
6 793*4732005821" 

160 DATA " l a32071622885c2 I d77e2 
27bSc2100Sb97cd6t792119162283Se2 
1035bCd6t79210f16S2885C3*065be 6f 
01 f 111 f i f Cda a793a065be60 fCdaa792 
1277(22/b5C2101162a885C97cd4 3/B3 
t01210c162283SC" 

170 DATA " l d 7 d C d43783e022112162 
2885CCd4378? le l5a3e4277237723770 
61623364*10 r b3e 3 C32075 b fSCd l 973 f 
13d20 f 83e3C 32075bc90c 03C d667 c 36f 

9c 921635bO6107eC S2323 f e 002809412 
b4623e5Cd5379e1" 
220 DATA " I e l 7 c l i o e c 2 1 6 3 s b l l f c 0 

0Cde470216b5b110400Cde47021735b ! 
10004Cde47O217b5b l100 f CCde470C90 
604c5d5e57e f c00233C4 f 2 3467b805 f 7 
a8157 f t 063003110000 re f a380311000 
078 f e0S30031100" 

H30 DATA " 2 l d 6 0 O f e a 8 3 8 0 3 1 1 0 0 0 0 7 
32b727bb2280C4a43cd4 I7C f *O02305e 
l e d 3471c 5C d8670e12323d1C110b3c9c 
5e51e08dd211 i 5b3a625b€603 f e03286 
bdd7e03 f e 7b285479dd9600 f e l 0304C7 
8 d d 9 6 0 1 f t 0 c 3 0 4 4 " 

240 DATA "1fObC13600233R002be5C 
dS879<td4e0Odd4601dd7e04dd36037bd 
d3604»3Cd5a753e03Cd8477210716225 
85C2Id 77C 227b5c21005b3a625b3 t Cd6 
e7933065b57Cd0072c1C Ic9dd23dd23d 
d23dd23dd231d20 " 

250 DRTA " 227693e1C l c91e10dd7e0 
3 f *7b283779dd9600 f e 08302 f 78dd960 
1 f e033027e l cS97772377ed5879dd4C0 
0dd4601dd36037bdd360403211 f7c3a6 
25be60417856 f Cd9d7tel88bdd23dd23d 
d23dd23dd231d20 " 

260 DATA " I d 7 3 b 5 e 1 c l c 9 2 1 0 3 5 b 7 e 2 
3b6fC0028 Id237c92277730O32b7ed60 
1277738 f821191622885 t21035b97Cd6 
e79c9237e f c00C8b»30dc360018e6213 
f 721109550103006d b0C 98008f 75780a 
O08S711115b0610" 

270 DATR "1C3d £d f 672783d87674 f8 
781C61C1213783de60C171717C628121 
3783d e 60C1 f1 fC6023d87121312137de 
60720043a785C3CC607121310c•C9111 
15b0608Cd f672783d87878707C628121 
37de65f C62d1213" 
28© DATA ' l d3C7d* 60 f12137ce6031 

2137de60720053a?85c f601e6071717f 
602121310CeC911115bO608Cd f672783 
dc6078787878780C6281213Td€65(C61 
412133C fd12137cadc6023d12137d84e 
6072OO33O 765cC 6 " 

290 DATA "P012O71717 f602121310C 
bC9d52a 765ccd5b735c191601191 l e10 
61922765Cd lC9dd2111560603Cd f6727 
83d17171717C628dd7700S4C65 f C61Cd 
d 77017dC 6015 f 87378383d603dd77027 
C a d e 6 0 4 d 6 0 2 d d 7 7 " 
300 DATA " I f 6 b 0 3 7 d 8 4 C 6 0 7 2 0 0 4 3 a / 

85c3ce6071717 f602dd7704dd23dd23d 
d23dd23dd2310b5c921115b061Oc54e2 
3462323237C328 f 5c23c 5211 (7e3a625 
bC604178S6f Cd9d^*bfi l c 110e 1C921115 
b 0 6 1 0 c 5 c d 9 4 7 3 c l " 
310 DfiTA " 1 f e 6232323232310(4C94 

C 2 3 4 6 2 3 5 c 2 3 5 6 2 3 7 e c d fC73e5328f5C2 

f 2436 I 124.361 f2436r f 7c0 f 0f 0 f e 6 0 3 f 
65867364779(603" 

180 DATA "222C4 f f « f 838d fC90604O 
6 0 0 c d 6 6 7 c e 5 l l l f 0 0 1 9 3 6 f 0 7 c 0 rO f0 fe 
603 f658673647233647e1360 f0478 fea 
C20df c9c5cd667cfC0O280a473e801f1 
0 f d a c 7 7 c l c 9 3 e 8 0 1 3 r 8 e 5 d 5 c s r 5 * 5 1 e 0 
32323862777300e" 

190 DATA "25c 32b7t C601277730062 
b7CC6012777c13e45328fSc7efSCSf01 
i i r i r i r c d a a 7 9 f l e 6 0 f c d a a 7 9 2 3 l d 2 0 c 
b f l c I d l e I c 9 c 5 d s c 5 f 5 e d 4 b 8 8 5 c 0 c e d 4 
3635C Oda 7c bIOC b l0C 610 C b l l C b l l C b l 
1171717cd5b7bSC" 
P00 DATA "2285333001145f Cd667c0 

6081a 77132410 t a257c 0 f 0 f 0 f • 603>f 65 
3 6 7 3 4 8 / 5 c 7 7 r i c i d l e l e g * s d s c s r s e s d 
de178Cd6122c a727acd434d7«322n7a« 
57cOf O f0 fe6O3f653673*8 f5C7723772 
37711P00OlQ772b" 
210 DATA "1C41772b77e13e1003dd5 

*00dd56100603df C b lbC b l a 1 f 1 0 f9232 
3ae772b7eaa772b7ta b77083d28I90Bd 
d23247ce b0720d701432dO35 f083c109 
38047cd667c l 8 c77c0 f 0 fO f * 603 / 6586 
73a8 f5c77237723" 
220 DATA " l f B 8 7 7 f 1 C I d l e 1 C 9 C d 4 J b 

O7d t 57c0 ( o r 0 f t 603f 653073a8 f5c772 
37711200019772b77c13c1003dd5*00d 
d5610237c 4 a772b7e a b770S3d281908d 
d23247ce60720C5085f080143673c109 
3 8 0 4 7 c d 6 6 7 c i 8 d f 
230*DATA " l e S 6 7 c 0 f O f 0 f c 603 f6586 

73a8 f5C18a0«5dde178cdb l22ca4S7bs 
d43247b32017bc57c0 f 0 f 0 re603f6586 
73a8fSc7723772377112000197726772 
b77e13C0C08dd5e00dd560C0604a f c b l 
b e b l a 1 f 1 0 f 9 2 3 2 3 " 
240 DATA " I c57a«772b7«aa772b7e a 

b77083d2Q1903dd23247cC60728d 701b 
*9*085 f083e0C 938047c d667c18C 77C0 
T0 f 0 fc 603 f658673a 8 f 5C 7723772377C 
9C d43837be 57c 0 f 0 f0 f • 6 03 f658673a8 
r5c 772377112000" 
250 DATA "220510772677e13e0c08d 

d5e00dd560c237eaa 772b7e a b77083d2 
81908dd23247cee0720cS088r060 la8O 
e3eOc933047cdCG7c iod57co f0 rore BO 
3 f658673a8 f 5c13a 4*SdSC 5 F5<SdrfC17 
8 C d b1?2C a097c e d " 
260 DATA " I d 6343*67632C»7be S7C0 

f0#0fe603f65S673a8f5C772377c13C0 
8 0 8 ^ * « t 0 0 0 6 0 4 a f t b l b l f l O f b 2 3 a e 7 7 2 
b7 t« b?7083d2S1908dd2324 7c*60 720e 
1012C78085 f033«O8938047cd667c l8d 
1 7 c 0 f 0 f 0 f c 6 0 3 f 6 " 
270 DATA "200058673a815C 772377f 

1 C I d l e 119e d43337ce 57 cO f 0 r0 fC603 f 
6S8673a8 f 5c 77c13c 0303d d 7 t00 aC 770 
83d281908dd23247c* 60720c* 085 f080 
120783e03933047cd667c l8de7c0 f0 fO 
f C603 f 658673a » f " 
.^280 DATA "24aCSC 18b4e5c5cd667c f 

-t002808477Ca71710 f c18017cc680c I t 
l c 978 c 3bl22O0000O000O0101010 f3 f 7 
i c 9 c 9 7 f 3 f 0 f01fC3030 f O f c fc 2 7 2 7 f e ( 
C f 0 800301010 f 3 f 7 / c 4e47 f 3 f 0 f 01CO3 

11 f 7e 3a 625be 60417S56(Cd9d 7b78S2 f 
e0a3003781602 f c 9 t 38037316 f C47798 
3 fC0O300379 I t 02 I CCe380379 l e f e 4 fC 
d9d 7be12b722b73" 

320 DATA "2 lC C2b702b71C90603211 
l SbcSe 54e23462323237* c d5 l 75e1C12 
32323232310e be 9c5083e7bba201e03 f 
C f f 2312 f5c53d773c c d 8 4 7 7 c l f 1 3 d f C t 
f 2 8 0 3 C d 8 4 7 7 e a 2 b 2 b 2 b 2 b c l c 9 0 6 c l c 9 2 
I l l S b 0 b 0 8 c b C d 3 6 " 
338 DATA " I d 7974c1232323232310 f 

4C94C234623Sc2356237e C d f C 73Cd5ft7 
5e6 f c577ee6033c i e03200197b2772b5 
623cb4228167ad6O28780 fe0»3003781 
603 f * 9 9 3 8 0 3 7 T * * * * * 7 i e i » 1 5 7 e 8 7 8 8 1 
481 fC0S30037910" 

340 DATA " i r 2 9 0 2 f C e 5 3 8 0 3 7 9 1 6 0 0 4 
f7b l d200«3a785CC 603573a785ce 607c 
6 0 8 S f7c CdSa752b722b732b702b71c92 
1115b0603C 5cd b674C1232323232310f 
4 C 9 4 e 2 3 4 6 2 3 5 e 2 3 5 6 2 3 7 e Cd IC73Cd5a7 
5e6 f C577C e 6033C" 

350 DATA " 1 « f f f « 0 3 2 0 O 1 9 7 b 2 7 7 2 b S 
6237882 fC0a30023C98 fe9938023e094 
77963 fC03 30023CC 74f 7* Cd5a752b2b2 
b702b71c921115b0608c5cd0675c l 232 
323232310f4C94C2346235C23S6237CC 
d r C73 td5a75c6 f c " 

360 DATA "21d3577ec6033c f eO3200 
197b2772bS67832 f e0a 3003160270 f e 9 
a380316 fC78477903 fC0a30031e0379 f 
CC638031e fd794 f237e2bCd5d75722b7 
32b702b71c9e5d5c5 f5C6 f 1 1 f 1 f 3 2 8 f 5 
C f I f 5 c 6 0 3 1 7 1 7 1 7 " 
370 DATA l c 845 f 17835 f 1600216 f 7 

c193a6P5bC b572S0411d80019e6O3171 
7 1 7 1 7 5 f 1 9 1 9 1 9 1 9 1 f 5 f l 9 c d c a 7 * f i e l d 
lC l c9cd1377Cd227621095b4C23463C0 
6 b83018798282 f c l 0 3 8 1 1 f c f0360d 4 / 0 
6 0 7 C d 4 f 7 C f * 8 0 2 0 " . , , 

330 DATA • I d 3 3 0 3 2 b ~ 1 2 3 2 3 4 e 2 j 4 6 3 
C 0 6 b 9 3 0 1 6 7 8 6 3 S 3 f e 1 0 3 3 0 / f c a 0 i O O b 4 
70e f 3 C d 4 / 7 C f c 8 0 t ! 0 0 1 7 0 2 3 4 £ 2 3 4 6 3 c 0 
6 & S 3 0 1 3 7 9 3 2 0 2 I'C 1 0 3 3 1 1 f C t O 3 0 0 d O 6 a 
34 f C d 4 f~C f C 3 0 £ 0 0 3 2 b 7 1 2 3 2 3 4 € 2 3 4 6 7 
3 f e 0 6 3 8 1 5 3 3 3 3 f t " 

3a© DATA "23c l lO330 f f€aO3OObOC0 
" 4 7 c d 4 f 7 c f e 3 0 2 0 0 1 7 0 c d 5 6 7 6 C 9 0 1 f e t 
b l l 0 O 0 i J e d 7 3 C D l f / e 1 ( 2 3 0 2 l e f f 0 1 fe f 
d C d 7 8 e 6 1 f f e 1 f 2 3 O 2 1 C 0 1 0 1 f e d f e d 7 3 e 
6 O S / C 0 S 2 3 0 2 1 6 0 1 » - d 7 3 e 6 0 a f e 0 a C 3 1 6 f 
f C 9C d 4 b 0 9 S b 7 8 ft 
400 DATA 1 f4oC6300bfCOO232206O 

3 c d S 4 7 7 1 £ l b C d d C 7 7 7 b / e 0 0 2 S 1 3 c d d e ? 
7 7 ° d 6 0 S 4 f0604 ( - d 4 3 0 9 5 b 7 8 0 6 0 3 C d S 4 7 
~ e d 4 b 0 b 5 b 7 9 t t 0 6 3 0 0 b f e 0 0 2 3 2 2 O e c 3 c 
d 3 4 7 7 l 3 l b C d C 2 7 7 7 b f e 0 0 2 8 1 3 c d C 2 7 7 7 
3 d 6 0 3 4 7 0 C 0 4 e d 43" 

030 f 0 f C f e 9393 f C" 
290 DATA " 2 1 a 6 f C f 0 8 0 0 f 0 1 0 1 0 f 3 f 7 

f d2<t27f 3 / 0 f 01308030f 0f c Zc4b4b It f 
C f 0 8 0 0 0 3 0 7 8 7 c f e / t f f f * 7c 783000OO0 
c i e 3 e 7 / f 1 i f 7 f 3 r I e 0 c 0 0 0 o i 3 3 c 7 c 7 e f 
f f f7c7e3c180000183c7*7e f f I f 7 c 7 e 3 
C13000001070/1 / " 
300 DATA 2 0 e c f f / f 1 f 0 f 0 7 0 1 0 0 C 0 3 

o c o r o r s r f r / f a foe 08000003d7©tc f9 / 
C f d737d 33 le000080700 c C1002700c c 3 
0300000 Id7c7d f3 /C f 9787d3c l a00000 
OdOOC C10827004d 30800000 la 7d 7 c /a 1 
c I9787d3c l o0O0O" 
310 DATA "19da0Oa6300509240930c 

03000010103030 f 7e7e 0/03030101308 
0c0cer©7e 7e f 0c 0c 0 8 0 3 0 0 1 0 1 0 3 0 3 3 1 
C1C0(03O3O10180B0C0C0(07870fec0c 
080800101O303O/OCO6Of03030101803 
OCOCOf06060/0C0" 

320 DATA "2364c 08080030c 0 c1 / 3 f ? 
7273 f 1 /0C 0C 03 c 070 70 r"8fcc4c4fc f37 
070C0030/Of 1723373 f 3 f I d 080d 03c Ob 
OlObSfC fCCCC4e8 ( 0 f 0 c0030 / 0b l l 3 b3 
f 3 / 3 b l l 0 b0 f 03CO /0d033dC fC f Cd C83d 
O f0C0f f 013f 4 03O" 

330 DATA " 2 7 0 c 9 0 a l a 3 7 / b f 9 2 7 / f C 0 
0O0C 2 fit?f a C2O00000301f 013 /40809 
0a l a 3 7 1 b / 9 2 7 / f 0 0 0 0 0 c l f de 7 / a c 4000 
0Q080O3O13 f 403090a l a37 f b f927 f80O 
O00c4fae7fac1OOOO008OI87e7ce 7e 77 
C7*137e9999c7c 7 " 

340 DRTA " l o 5 1 9 9 9 9 7 e 3 c a 8 9 9 l / I I 9 
9183C01010719112020f8f3202011190 
701018080c0938304041 f I f04048893c 
0803000000000000006 I d3b3b3 r I f 0d0 
00000000000000000/0C 8d C / C / C / 8 / 0 0 
000000000O00O0d 

35© DATA "18c63b3b7 /7 f 3f 3b lcO70 
0000O00OO0O0OfOecc Cfc f t I C f c /8600 
0000000000^070 11/1860c le0700dO70 
30000000080c0 /0 /006 c 3e 30f 00b0e0C 
00000000001070c180960CC C06400060 
30000000080C070" 

360 DATO "1882300643c 306 C00060c 
000003c7e666666667c3c18381818181 
33c3c7c7c063e7c607e7c7c7 f030 f0 f0 
37/7C0Cle 36667 f 7 f06067/7 /607C 7 / 0 
3 7 / 7 e 3 f 7 f 607*7 f637 /3e 7 /7 /06060C0 
C18183C 7 / 6 3 7 / 7 / " 
370 DATA "1 /15637 /3e3e 71637 f 3 f 0 

37 f7C3C7 f637 f 7 f 6363637c 7 /637e7c6 
37 I2C3 I 7f606S606O7/3f7C7f6363636 
37 /7c 3 f 7 f 607878607/3 f 317 f6078786 
060603 /7 / 6060637 /3 f036363637f 7 / 6 
363637 /7 f181818 " 

380 DATA " 1 f 4 f 1 87 / 7 f 7 / 7 / 0606666 
67*3 C 63666 C 7878C>C 666360606060606 
07 /3 f777/6bC3636363636363737b6/6 
763633c7 /636363637 /3C7*7 /63637 /7 
C60603c 7 f 6363767/3C037C7 f637 f 7c 6 
C66633 /7 /607C3 / " 
390 DATA "12d3037 /7*7 /7 /0C0C0C0 

C O c 0 C 63C 3636 3636 3 7 f 3163636363633 
61C08636363636b7/77636363361C1C 3 
6 6 3 6 3 6 3 6 3 6 3 7 / 3 / 0 3 7 / 7 c 7 f 7 r 0 c l c 3 8 7 
07f7 f000000000000000000000000000 
0000^0000000000 

70 YOUR COMPOTtH. APRIL 1985 





THERE ARE KEYBOARDS... 
AND THERE ARE MM KEYBOARDS 
SPECTRUM* COMPATIBLE - THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 

THE SAGA 1 
With 67 keys, the design ^ ^ 

incorporates 4 Symbol Shift ^ ^ 
and 2 Caps Shift keys allowing 

you easy access to every ^ L j 
available function. The ^ ^ 

SAGA 1 Emperor makes obsolete 
the "Stretch Requirement" of 
other keyboards and enhances 

EMPEROR 
the ability to speed type. For 
business or pleasure the 
Emperor will make your 
computing time more productive 

^ ^ ^ and enjoyable. 

?3S? 

SPECTRUM COMPATIBLE 
GRAPHICS TABLET 

FACILITIES: CIRCLE, DRAW, BOX, TRIANGLE 
FILL, LINE, TEXT, WINDOW, MAGNIFY, SAVE 
SCREEN, GRID MICRODRIVE COMPATIBLE 

APPLICATIONS SOFTWARE TO BE 
RELEASED - £99.95 exc VAT + £1.50 P&P 

Q Q Q Add more speech to your speech synthesizer - wri te for detai ls 

SEND YOUR ORDERS TO: 
Dept vc 4 
SAGA SYSTEMS LIMITED 
2 Eve Road, Woking, Surrey 
Please add the correct P&P and VAT. 
(When ordering please state whether you wish 
the keyboard to fit Spectrum or Spectrum+) 

Please send me the following SAGA products 

Name 

Address 

louil amount, wiclosetl £ 

Please make CHEQUES/P.O. payable to SAGA Systems Ltd. 

Please allow 28 days delivery 
FREE SSL SWEA TSHIRT FOR EVERY 100th CUSTOMER WORTH OVER £10 

YC4 



CROSS FIRE is a totally new game which 
should zap the mega zappers, freak out the 
froodics and generally blow your mind — and 
hopefully several alien nasties. T h e game 
follows the normal shoot-*em-up idea of zap, 
maim or destroy everything in sight and as 
such requires fast reflexes. 

But what do the aliens do while all this is 
going on? D o they fire back with super deadly 
plasma bolts? D o they mercilessly hunt you 
down? Or do they set hideous traps for you? 
No , all they do is continue wandering round 
the screen blundering into your bases. 

Wi th no enemies this may sound like a 
simple game but unfortunately you do have 
something far worse to contend with — your-
self. Not only can you shoot alicns> you can 
also shoot holes in your tracks or even worse, 
you can shoot yourself. 

This is all due to the layout of your bases. 
These are mounted on tracks on each of the 
four sides o f the screen and the controls move 
each pair of bases simultaneously. 

That means you cannot just move your left 
laser without also moving the right as well. 
T h e fire button works on all four lasers at 
once. However i f you shoot an opposite track 

The game where the 
most dangerous thing 
on the screen is you. 
Jason Charlesworth 
with a froody freaker for 
the CPC464. 

Listing 1. 
1 0 0 MEMORY 3 2 7 6 7 

1 1 0 DEF FN x ( n ) " 1 0 » I N T ( ( P E E K ( n ) / 1 6 ) >+PEEK ( n ) - 1 6 * I N T ( P E 

E K ( n ) / 1 6 ) 

1 2 0 BORDER 01 INK 0 , 0 i P A P E R 0 i C L S i L O A D " " 

121 POKE 3 4 2 3 7 , 1 9 6 

1 3 0 D I M N * ( 5 ) i D I M N < 5 ) i F 0 R A - l TO 5 i R E A D N * ( A ) , N ( A ) : N E X T A | 

1 4 0 GOSUB 3 2 0 

150 BOSUB 2 1 0 

1 6 0 GOSUB 1 8 0 

170 GOTO 1 4 0 

1 8 0 MODE 1 i P E N 3 i P R I N T , " C r o s s F i r a " 

1 9 0 FOR a - l TO 5 i LOCATE 3 , 2 « a + 3 t P E N 2 i P R I N T n * ( a ) i L O C 

ATE 3 0 , 2 * a + 3 1 P R I NT n ( a ) I NEXT * 

2 0 0 LOCATE 1 0 , 2 3 i P R I N T " P r » « s a n y k » y p l a a s a " i I F I N K E Y * 

THEN 2 0 0 ELSE RETURN 

2 1 0 INK 0 , 0 i I N K 1 , 0 1 INK 3 , 2 4 i I N K 8 , 1 3 i I N K 9 , 1 6 t I N K 1 1 , 

7 i I N K 1 3 , 3 i I N K 1 4 , B » I N K 1 3 , 1 

2 2 0 ENV 1 , 3 , 3 , 1 , 1 , 0 , 2 0 , 1 5 , - 1 , 2 

2 3 0 ENV 2 , 3 , 3 , 2 , 5 , - 1 , 1 , 3 , - 2 , 3 

2 4 0 CALL 3 4 0 0 0 1 « c " F N x ( 3 7 3 2 8 ) + 1 0 0 * F N x ( 3 7 3 2 9 ) + 1 0 0 0 0 * F N 

x ( 3 7 3 3 0 ) 

2 5 0 FOR a - l TO 1 0 0 i a » - I N K E Y t i N E X T a 

2 6 0 FOR a - l TD 5 i I F » c < n ( a ) THEN NEXT a i G O T O 3 0 0 

(listing 1 continued on page 75) 

a hole forms in it and your laser on that track 
cannot go past it. 

T h e object o f the game is to shoot all the 
aliens, there are eight screens — Space 
Invaders, Balls, Helicopters, centipedes, 
Dumbells, Ultra friendly aliens, Suitcases and 
a Scottish snake. Al l these move in smooth 
pixel graphics. 

On each screen eight of 16 aliens appear — 
depending on the round — though when you 
have wiped out that batch, another batch 
appears. 

Each alien shot earns you a number of 
points corresponding to the level you are on 
and this number of points is deducted from 
score titled "Needed". Th is amount must be 
reduced to zero before you are allowed on to 
the next screen and on each new screen, the 
amount of points needed increases. 

I f you do not get enough points within the 
time limit the bar at the bottom of the 
screen counts off 60 seconds — you restart the 
same screen. You can only go onto the next 
scrccn when you have lasted the 60 seconds 
and reduced the "needed" score to zero. 

The game ends when all four bases have 

(continued on page 75) 
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(continued from page 73f 

been destroyed - you do, however, get four 
new bases every four rounds. I f you want to 
see each of the levels, don't press any key 
when it lists out the keys and after about 10 
seconds it gives a demo mode. T o get out of 
this mode press 0. 

T o type in the game type in listing 1 and 
save it to tape with 

SAVE "CROSS FIRE" 

Next type in listing 2 and run it. This Pokes 
in all 5 K of code and checks it. I f it finds an 
error it wil l tell you which lines the error 
could be in. It should be noted that the 
program only uses a simple checksum and so 
care should still be taken when entering the 
code as it cannot dctcct every error. When the 
program gives a "no errors found" message, 
save the code directly after Cross Fire with 

SAVE "CODE",B,34000.5000 

T h e game should now be ready. T o run the 
game rewind the cassette and type 

RUN 

Finally a few tips for playing the game. At 
the start of the game you should move your 
base very rapidly otherwise you may find the 
aliens wipe some out. When you fire, i f you 
move the base whilst firing, it spreads the 
bullets out and so they are more likely to hit 
an alien. Perhaps the most important tip is to 
turn the sound down otherwise the constant 
tick of the clock may drive you mad. 

1 i P R I N T " P 1 e a s e 

t a b l e . " t I N P U T n « 

F i r * By J . C h a r l e s w o 

Up '*: PR I NT i PR I N T , 

(listing 1 continued from page 73) 

2 7 0 I F a < > 3 THEN FOR b - 3 TO a+1 STEP - 1 1 n * ( b ) - n * < b - l ) i 

n ( b > " n ( b - 1 ) i N E X T b 

2 8 0 FOR b - 0 TO 10001 NEXT b i P E N 3 t M 0 D E 

n t e r y o u r n a m e f o r t h e h i g h s c o r e 

<a> 

2 9 0 n ( a ) « = s c 

3 0 0 QOSUB 180 

3 1 0 GOTO 1 4 0 

3 2 0 MODE I t PEN 3s P R I N T " C r o s s 

r t h " s P E N 2 i P R I N T : P R I N T i P R I N T , " a 

" z D o w n " 

3 3 0 P R I N T i P R I N T , " / 

e f t " t P R I N T i P R I N T , " S P A C E 

3 4 0 P R I N T i P R I N T , " 0 

o l d " i P R I N T i P R I N T , " s 

3 3 0 P R I N T i P R I N T i P R I N T " 

K e y s " 

3 6 0 FOR a - 1 TO 3 0 0 0 1 a # - I N K E Y * i I F a * 

3 8 0 

3 7 0 I F a # < > " k " AND a * < > " K " THEN NEXT a i G O T O 3 9 0 E L S E P 

OKE 3 4 7 6 6 , 4 7 t P 0 K E 3 6 1 2 4 , 6 9 i P O K E 3 6 1 3 4 , 7 1 i P O K E 3 6 1 3 1 , 3 1 

I POKE 3 6 1 4 2 , 3 0 1 RETURN 

3 8 0 POKE 3 4 7 6 6 , 7 6 i P O K E 3 6 1 2 4 , 7 2 i I POKE 3 6 1 3 4 , 7 3 t P O K E 3 6 

1 3 1 , 7 4 i P O K E 3 6 1 4 2 , 7 3 1 RETURN 

3 9 0 INK 0 , 0 s INK 1 , 0 i I N K 3 , 2 4 t I N K B , 1 3 t I N K 9 , 1 6 t I N K 1 1 , 

71 INK 1 3 , 3 i I N K 1 4 , B l I N K 1 3 , 1 

4 0 0 ENV 1 , 3 , 3 , 1 , 1 , 0 , 2 0 , 1 3 , - 1 , 2 

4 1 0 ENV 2 , 3 , 3 , 2 , 3 , - 1 , 1 , 3 , - 2 , 3 

4 2 0 CALL 3 4 2 8 8 1 B O T O 3 2 0 

4 3 0 DATA D a n g e r h o u s e , 3 0 0 , P e n - f o l d , 4 0 0 , T h e B a t o u t o-f h 

e l l , 3 0 0 , S h a g g y t h e Y a k , 2 0 0 , A l b e r t A a d v a r k , 1 0 0 

R i g h t " i P R I N T i P R I N T , 

F i r e " 

A b o r t " t P R I N T c P R I N T , " h 

S t a r t ( f r o m h o l d ) " 

P r e s s J -for J o y s t i c k o r 

H 

K -for 

' J " OR • • - " J " THEN 

i 

I 

Listing 2. 
10 HCHORV 32767:RESTORE:DIM Hi7l:FOfi TO 62iREAD T<A> 
s NEXT A 
70 FOR a=0 TO 62z READ J»:t BsFOR b=0 TO 79sc-VAL<ID* 
<d*,b«2+l,2>>:t»t+c:POKE 340e0*B0*a+b,e:NEXT b 
30 IP totla! THEN PR INT "Error- in lines IB0-130 or line -
; 13B+a*10:LND 
40 NEXT a 
50 PftINT"Fioi ohetJ ,no e-rrnr*-:END 
100 DATA 12116,11042,11499,0483,10699,B515,7608,7750,7573 
,8120,5707,8003,7017,8963,9596,81 13,9136,8540,10031,7272, 
8056,9082,7433,8723,8471 
110 DATA 7387,7274,0647,7804,8967,8355,10056,7606,6253,80 
20,8863, 11218,9006,0083, 9227, 10B93 ,6613,957 ,2999 , 1232/, 1 1 
656,10011,10761,11740,11692 
120 DATA 10463,9077,I 7547,15439,14468,12867,13847,138VU,1 
5264,15198,11410,5904,0 
130 DATA CDD687CD1287CDt/BVCDBVB5CDIL8AC0Ht8CCDCD8/CD5988 
CDDA8ECD75873AD791FE00280F 3AD8?1FE00C0CD6B86F EFF20DA18D2C 
DB986rC0020C8CD1287CD3eBCCDe98SCDC68t!t;Dtlt8CCDCO87CO5V8a 
140 DATA CDDA8ECD75873AD7V1FE00280FJAD891FE00C0CD6B86FEFF 
20DA10D2CD8986FE00i:0C8CD1287CDA0BBCDB985CD438BCD8E8CCDCD8 
7CD3988CDDA8ECD73873AD791F£002B0t-3AD891FE00C0CD6B86FEFF 
150 DATA 20DA18D2CD8986FE0020C8CD1287CDA08ACDB983CDEE8ACD 
0E8CC0C.D87CD59a8CDDABEC075873AD7V1FE00280F3AD891FE00C0CD6 
B86FEFF20DA18D2CD8986F E0B2BU8CDVF BDC3D3843E1CFS6F260054 
160 DATA 1 f.040L04CD1DBtl06411361902310F BF13CF EC 320£ 7CDB38021 
0000110000C D10BDC921E 785C 3AA BIJH202006401140F1400CD B687060 
2C5CD1287CDfc/890600C3CD1C8ACDDA8ECD6186FE002832C]10EFCO 
170 DATA 1287CD3EBC0600C3CDC6BBCDDA8ECD6186FCO07839C110EF 
CD128 7CDA08B0600C5CD438BCDDABECD6186FE002820CI10EFCD1287C 
DA0BA0600C3CDEE8ACDDA8ECD61B6FE002B07C110EFC11098C9C1C! 
180 DATA C93E20CD1EBB 5E00C03CC93A45920610E603FE032002060B 
21E3917EFE00C0232323232310FS3EFFC921D3917E73B623B6FE00C83 
AD691D6012732D6913A45923D3243923E04C997CD0E BC 3E0CCD90BB 
190 DATA 21020322439111FB86860E1ACDBE901310F9210386224391 
060911098/1ACDBE901310F93AD69147E6F01F1F1F1FC630CDBF9078F 
60FC630CDBE903E0F06000E000D20FD0S20F83D20F3C950726S7061 
200 DATA 726520746F206469654F6C206C6376636C2©3A45973CFF09 
20023E013245923AD691C6012732D69121E191066236002310FB2ID39 
1977 7237 72377CDA786CD1ASF 3A4392C6104721D3913AD691110F16 
210 DATA ED534391CD969110F7CDB38D214692062036002310FB7I00 
00110000CD10BD3E3C32D791C93E2CCD1EBB78103F3CCD1EBB78F9210 
000110000CD10BD3E20C D1EBB 28053E0132D89121DA917EFE 06 D023 
220 DATA 7EFC06D02323237EFE06D0237EFF 06 D03E0132D891C921D0 
919777233600237732D8913?D691374592CD9F8DC93E4CCD1EBB(:R1ID 
99 I 214E92131AFEB6381R06087rFr007R0573I0FB180C1B1A774F23 
230 DATA 1306Bfl70CD55nfi 1371 !">F971 AI3FE06381 A0A087EFF00-.'B0Ti 
2310F 01 n«A0r 4 P7 1 1 A7"'.7747r.nT5588132146921 31AFF 06381306087K> 
F002O032310r81H091BIA7773I34F06A670132156921AFEB6D8060S 
240 DATA 7EFE00780473I0F8C90E04712313IA7747CD5388C9CD6791 
C971469706107FC52323FF007B094F784623E5CD8091E1C110EC21469 
21lFr««rD97887l4E921104B0CD97B8713692I10001CD9788215E92 
250 DATA 1100FFCD97S8C90604C5D3E37EFE002Q3C4F23467B805F7A 
8157FE01200B0E0143CDB0O1l|0000182CFE4E200B0E4E43CD8091110 

0001 8 J D78FE06 3001406034ACDB091 1 10000180DFEA8 3R0906AC4ACD 
260 DATA 8091 I10000732B727BB228114A43CD4591FFR02003EICD05 
89E5CD33RSE 12323DIC1109SC9C3E31E08DD21E1913A4 597F603FF 03 7 
052DD7F04FFR0703B 79DD9600FE09 30337BDD9601FE10302BE J 3600 
270 DATA 2376002BE3CD8091DD36040421031622439121D0913AD691 
CD969I3AD69I57CDB489CDE185EIC1C9DD23DD23DD23D073DD23ID20& 
1E1D1C91E10OD7E 04FEe0203379DD9600FE0S302B 78OD9601FE0B30 
280 DATA 23E1E597772377DD4E00DD4601DD3604043E45B93004DD36 
00453E9AD83003DD77011898DD23DD23DD23DD23DD231D20B9F1C1C92 
1D3917E2BB6FE00281D2B7C9227773008237ED601277738FE1210£16 
290 DATA 2243919721D391CD9691C92B7EFE00COBA30DC360018E621 
El9l06«Ut;iCOr4O9C110F9C97B3D87e7S7C60A77237BO7B7O7C60A772 
33A66923C 326692SFE60377237BC61CI f~ 1r772336O073C921E19106 
SWB DATA 0OCSC5CD308AE12323232323C110r2C94E2346235E233623 
7 LLDOl: OC 7BF E00200103FE0120010CFE 0 ? 200104 FE0320010D1S78FE0 
4CC 7A8AF E9CCC7A8A79FE02CC838AFC43CCO3BA7AFE00CC8D8A2B72 
310 DATA 2B732B702B71CD70OCC9r53E02935FF1160AC9F53E03933C 
5rr1160AC7C5O5CD0DBD7DD1E157E6035T7AE60FC60257C906102It1V 
1C5CDADOAC110F9C9783DE603O7O787C61077783DE6FC8787C61423 
320 DATA 77237B3DC6TCrr00r00406FF0EFFFE04200406FF0t01H.0B 
200406010EFFFE0C200406010C 0171237023368023C9061021E191C3t 
3CD02BBE12323232323C110T2C94 E2346235E2336237ECD0E8C7983 
330 DATA 4FFE022O04FE49200397935F788247FE042804FEA4200397 
92572B722B732B702B71217C973A4592FE04200321A497CD9090C9060 
821E191E5C5C D578BC1E1232323232310F 2C94E2346235t2336237E 
340 DATA CD0C8CE5793DFE01200BCD708C21FC96CD61V03E464F78B2 
rE04700O?1FC96CD61903E9AFE9C200821FC96CD61V03h0447CD708CE 
136802B777B732B702B7IC921E1910608C5788787877723C6107723 
XTM DATA 3600233A66923C326692E6023D772336B023C110E0CV21E1 
91060RC5CDD88BC1232323232310F4C94E2346233E2336237ECD0E8C7 
9834FFE0228B4FE4620043F00935F 788247Ft042B04FE9C20043E00 
360 DATA 9257CD708C2B722B732B/02fcl71CVFt80C8FE00280E3D773C 
2B2B2B7BE3CD748Et1C1CV2B2B2B2BC1C9D52A6692292929292929ED3 
B66921911290019D1CV21b1V10608k 3C3EB2A66922C226692EB788/ 
3/0 DATA 878/77872377237BE6023D77237BE60I173D77233680C1E1 
232323232310D4C9E3D3F33A4392F E 0 4 38013D1E003DA71FCB1B37217 
CV219CD61V0F1 DIE1C9CD3E8DCD188D21D9914E23463E06B8301779 
580 DATA 83FE063811FE4A300D4F0603CD4591FE8020032B7123234E 
23463E06B93016788282FE0E388FFEA4300B470E4ECD4591FE8020017 
0234E23463E06B830177983FE063811FE4A300D06AC4FCD4391FE80 
390 DATA 2003287123234E234679FE063B167B8282FE0E380FFEA430 
0B0E014 7CD459IF EB0200170C DB38DC91100003E 4BCD1E BB280313180 
B3E4VCDIE6B2801143E4BCD1EBB28021CC93E4ACD1EBBC81DC9ED4B 
400 DATA D99178FE06380AFE002B0U3D32DA9118050604CDB68EED4B 
DB9179FE06S00AFE00280&3D32DB911B050E4CCD8786ED4BDD9178FE0 
6300AFE00280B3D32DE91180506A8CDB68EEO4BDF9179FE06300AFE 
410 DATA 00280B3D32DF9118050E02CD878EC981080021ABSD11D991 
EDB0C9280C4C502SA80Aj0ED4BD99178FE06300BFE0028240604CD748 
E181D0604COB68E7BFE0028I3CDB68E79D6044F0604ED43D9917806 
420 DATA 04CD748EED4BDB9179FE06300BFE002B220E46CD748E181B 
CDB/BE/BFC0H2813CD878C78D60B470E04ED43DB91790f 46CD748EED4 
BDD9178F L06500BF L002822069CCD748E181BCDB68E 7BF E002813CD 
4 D A I A B68£79D6044F0604EO43DD9178069CCO748EFD4&nr'7179rr 
06."i00Bt L0028240U02CD748E1B1D0E02CD878E7BFE002813CO878E78D 

(listing 2 continued on next page) 
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(listing 2 continued from previous page) 
•<>B8470F04FD4'jnF9l790F02eD74BEC95F5E0493A71FlE00C&lB572! 
44B DATA 7C9r519CD/.190CiSC37<>87SH600623EC7906FC:DlDBClEB0CD 
AABf-F E 3TJ7/23CDA68F.EE3C7/C lC97EFE00ceFEC0C8FEH0C8Ft40CaiEU 
!C9C*J79fi7r>F 168B623EC7906FCD I DliC lE008604CDA68fcEt2U7 7241;4 
•ISO DATA 24242424242410F0CIC9CD0D6D7CKt.01C07DFLrCDQl 12C01 
A/ED52CD10BDCD01 BF2lFSBECDAABCCVBI 01 00L'F00000632003AD7913 
D32D7913F1600218ACF1911001300606 3680171 OFBC93E80CD0EBC3C 
468 DATA 0606B(^"Dir,yu3EBA86B2CDl(V?e3E.020604CDlA983C04060.cj 
CDlA'?0IE0r.LDVanUrilfl»1621'4i91060D2lOD907£CDBt:90i310F93E0dC 
D90['E>210A17?r4>Vl?l 1 39006037ECCBE 7- 1WF92 10316224 3912i 
4 / 0 DAT A DU913C00CD9691 1 i)L 1622-139I21D391 3CB0CD9691210C17 
^24;.V13AD691E6F01F II- It 1 f C630CDDLV03AD691E60TC630CDIC903C0 
2CDDE18B210000114C00COCABB210000113002C DF6BB210C00I1 3002 
4OB DATA CDF6B8218C00114C00CDF6DD210080114C00CDr6DB060CC3 
3E03CDDEBB1150006Z68E3CDeABBE1118C00E3CDF6BB3E8CCDDEBBE11 
12E02CDF6BBC1783D3D4 720D6210000CD10BDC93363202820202020 
490 DATA 2020204E654C6S766S6CCDDEBB78874F78C6306F16005962 
D3C3CDEABBC1D126013E8E906FE5CSCDF6BBC1E116023E 7E913F D5C5C 
DF6BBC1D1260078C6306FE5C5CDF6BBC1E13439CDr6B93E01CDDEBB 
300 DATA C9F5C3D3E5E379871600625F3EC7906FCD1DBCDI0610C5C3 
06081AF E0028017 7132310F6E1CD26BCC110E BE1D1C1F1 C9F3C3D3EI.E 
37987160B623F3EC7906FCDIDDCD106080E05E5IAFE002801772313 
310 DATA 0D20F3E1C0268CI0ECE1DICIF1C9ESDSC3F3FE30385FFE3A 
303BD630171717FS2A43917D8787875F16003E1894878787C6076F260 
0CD1DBCF1C6CC16975F 30011406071AD30F031E00 A717CB1317CB13 
320 DATA 5797CB4B28023E08CB432802C60477237A0D20E311FR0719 
D11310D721439134FICID1E1C92A43913E1FCD5ABB2C7DCD5ABB247CC 
D5ABBF1CD5ABB 21439134C1D1E1C91416E3D3C33EC7906F26003479 
530 DATA 875FCDIDBC7EFE00280BFF0328843F80180197CID1E1C9D3 
C33EC7906F260054 79875FC D1DBC79EEFFA6F68877C1D1C9D5C5E53EC 
7906F26005479875FCD1DBC9777E1C1D1C9E5D5CSF5E5862777300E 
540 DATA 233E018627773006233E01862777E1232306037E4FE6F01F 
1FIF1FC630CDBE90/9E60FC6 30C DBE902B10EBF1CID1E1C90000000il0 
100053C002S0C 4C5028A80A303B4B020F804545030A802F45020180 
530 DATA 2A24021080302A0101601026830380QE10000480130D0102 
8008800008B000000t1000000000000000000B000000008000«B800000 
0000008000000000000008000000000000000000800000000000000 
560 DATA 00000B0B08038B0000B0000B0B880B00B00BB0080880B000 
00O00000000000000000000B0BB0342^0000B00000000O0000B00B0B0 
0000000PI00B00B0BBC0C0C0C0C0C000C0C091333362C0C0C09166CC 
570 DATA CC9962C0C066CCCCCCCC99C0C0660C4C8C0C99C0C0668C44 
884C99C0C066CC44BOCL-99C0C066CCCCCCCC99C0C091666C9C9962C0C 
0C0V19C6C62C0C0C0C066CCCC99C0C0C09ICC9966CC62C0C09ICC62 
380 DATA 91CC62C0C06699C0C06699C0C03333C0C03333C0C8C0C0C0 
C0COC0C00048C0C0CBC08000C8C090303060C8CBC090303F3F3060C0C 
O90CC9D6ECC60C0C030CC9D6ECC30C8C035D8B57AE43AC0C035D8A4 
390 DATA 58E43AC0C0353F4DBE3F3AC0C0353F4D8E3F3AC0C03SD8A4 
SOt."43AC0C035DeB57AE43AC0C030CC9D6ECC30C0C09(acC9D6ECC60C0C 

090303F3F3060C0CBC09030J060C0t:00840C0C0C0C8O000C0C0CBC0 
600 DATA C0C080003U30303030608000C0CBO4C0C0C0O000C0C084C0 
C0OB0000CB0C0C4OC0C0C0C0a4C04DQC489494C0Q4C04DCr8E4Q6CC04 
eC04OCFCFOE6OC04OO4CrcrcrCF0CC04O4DCFCFCF0C68C084CFCFCr 
610 DATA 0CCO6OC0O4CFCrOCC09494C0C00C0C48C0C8C0C0428!OlC0 
C8O00080O103030342O00000C0C0C0C0C0O00000C0C0C0C0C0C0C 0CBC 
0C0F0C0C0r0CBC0C0D03CE0D03CE0C0C0D03CE0D03CE0C0C0B43CE0 
620 DATA D03C7DC0C0B43D7AB53E7OC0C0H43FOC4C3F7OC0C0B43F4C 
GC3F78CW:0B43F4C6C3F78C0C8B4r.FOC4C3r7m;0C0D47.D7AB53E76C0C 
0B 4 3CE0 D03C 7BCBC0D03CE0D0 3CE0C0C0D03CEB D03CE0C0C0C0F0C0 
630 DATA C0F 0C0C0CBC0C0C0C 8CBC0C0C BC0C0CBC0C0C0C0C03C6894 
3C943CC0C07968941694160000296894169416C0CO29689416943CC0C 
029689416C0C0C0C02963941694 3CC0C0293C 3C169416C0C0290303 
640 DATA 169416C0I-.0293C3C169416C0C0296894169416CBC0296B94 
: 69416C0C8296894 1694 16C0C0296894 1694 l6t;Bt;B3C68943C94 JUC8C 
0C0C0C0C0C0C0C;0O000r:0C8C0C0000B08C03F3F3FC0C0000B956AC0 
650 DATA 956AC0O0C0C042C081C0C0C0D t D9E 7F 3DBE6E2C0F3D9E7F 3 
DBL6I 3C0CCF3E7F3DBF3CCC0F3F3F2F0FlF3FrC0F3F3F3F0F3F3F3C0F 
3F3F 3F3T3F 3F3C0F 3F 3F 3F3F 3F 3F 3CBF 3F3F3F3F3F3F3C 0CCF3F 3F 3 
660 DATA F3F3CCC0f ^D9C3F5» 3E6F3C8DlD9F3F3F3E6E2C0r.0r0C0r0 
C0C0CBCOC0C0C0C0C0C0t:0C0C0C0C0C0C0r:BC0C0C0C0C0C0C0C0C0C0C 
0CB909090C0r0C0r090C0906060CeC0C8C0~Kt:0D090C0r0C090C0F4 
e.7fl DATA B06«9BC0C89090DSD890CPC0C0C0DUFttFWh8C0C0C060C064 
t.0C060C0C0C 0T0K06090C0C0C090C090C0C 0C 0CBC0T 090C090C0C0C0C 
0C0C0C0C0C0C0C0C0{:BC0C0C0C0C:0C0C0C0C0C0C0C0CC}C0C0C0C0C0 
680 DATA C0C0C0C0C0C0C06090C0C0C0C090606090C09BC0C0C0C0C0 
608160C0C0R190D070C0A0C0t:060n0D0r898C:0C0r09090A 146E0B0C0C 
0r0F0s?a96468r0r0609889575?n0r0n090A07046t:0t:0C0n060n0ca 
690 DATA 60E460C0C08190C0B042C0C0C8C060C090C060C0C090C060 
60C098C0C8C0C0C06090C0C0C0C0L-0CBC0C0C0C0C0C0C0C&C8CeC0C0C 
0C090C0C0C060C0C0C0£8C:060C0C0C0C0C0C060C0?0C0C0C090C0C0 
700 DATA C0C0C0C0C0C060C4C060C0C0C0C0C06042E090C0C0C060C4 
E042C8C0C060D0C060B0C8C8C090C0C846C090C0C8C0C0D0D0C0C0C0C 
0&090C060C0C0C8CBC0C0C0C0C060C0C0C0C0C0C0C0CBC0C0t:06B90 
710 DATA C060C0C0C0C0C0C8C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0 
c0L8C0C0C0C0t0i:0t:0t;0C0t;0C0C8C0C0t;0C0i:0C0C0C0C0C0C0C0C0C0C 
0C0C0C0C0C0C0C0C0C0C0C0C0C0C8C0C0C0C0C0C0C0C0C0C0C0CBC0 
720 DATA C0C0CBt0C0C0t0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0 
C0C0CBC0C0C0C0C0C0C0C0C0C0C0C0CBC0C0C0C0C0C0C0C0C0C0C9C0C 
0C0C0C0C0C0C0C0C0C0C0C0C0C08ECC4DC0C05OF0A4C0C0D8CFE4C0 
730 DATA C0D8CFE4C0C058F0A4C0C08ECC4DC0C0C0C0C0C0C0C8C0C0 
C0C0B43C7OC8C06D9A34C0C06D9A34C0C0386S9CC0C038659EC0C0B43 
C78C0C0C0C0C0C07eO4848484847800103010I018107C0078840478 
740 DATA 80Q4FC007884043804134780818284O8888TC8808FC8480F8 
84O4 78007OO488FOO4O4/O00FCQ4040O102020007OQ4O4/OO48470087 
884847C04R 47f)080B00BB08888088BB88BB88BBn8080B88080B888B 
738 DATA 00000B800BB0B000BQ0B80BBBB0B0O0000Cm0(i00B000B0B0 
00080000008800080808000000080000088088800B0000BB00B000BBB 
8800088080800088080088000008880800800008800008800000880 • 
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LTR-1 LETTER 
QUALITY PRINTER 

A compact (12 "x 2 Wx 81 letter quality printer from Ibico with a host 
coutstanding features at the unbelievable price of £175.00 inc VAT. 
Plugs straight into most computers, with optional interface available 

for Commodore 64 and Sinclair Spectrum.Compatible with BBC A or 
B and any computer with parallel interface. 

• Prints 12 characters per second 
Elite type (12 characters per inch) 
• Bi-directional printing • Logic 
seeking • Plain paper uses your 
letterheading • Up to A4 size paper 
• Instant change ink roller 
• 96 characters, full UK ASCII code 
• 80 columns • Separate power 
switch • On/off pilot lamp 

ibico 
tBICO LIMITED, 181 SPRING GROVE ROAD, 

ISLEWORTH, MIDDLESEX 
TEL: 01-568 2379 Telex: 934364 

FULL 12 MONTHS 
PARTS & LABOUR 
GUARANTEE. FULL 
21-DAY MONEY BACK 
GUARANTEE FOR MAIL ORDER 
CUSTOMERS. CALLERS WELCOME 

Name: 

Address 

To: Ibico Ltd. 181 Spring Grove Road, Weworth, Middlesex. 
Please send Itxco LTR-1 literature and details of Printer cables 
and Interfaces. Please supply: 
.... Ibico LTR-1 letter quality printer £175.00 
.... Printer cable tor BBC A or B £9.95 
.... Interface for Commodore 64 £25.95 
.... Interface for Sinclair Spectrum £39.95 

I enclose a cheque/P.O. for £ 
(Plus £4.50 for postage and packing) 
Please debit my Access'Bardaycard Card: Expiry 
No: I I I I f t I I l l | I T ! ! ) ! date 
or telephone your credit card order 

ALL PRICES INCLUDE VAT 

Post Code 

Tel. No. 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

Telephone 0924 402337 
Access Visa order 0 9 2 4 - 4 0 9 7 5 3 

ALL PRICES INCLUDE VAT AND DELIVERY 
COmPUICAS 
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ĈAOU* l-.JUTA. <l«>1 r»» 

C30003 <MCI OG.loQQ 
OfMil l*l**to *»Ufc«M fW 

MO' I0CP. AC! f I lift 
WiUCKSTOQ t«v. 
Mb 41W 4UK • te IT Ml 

'•Htm 1*4 

r *M iV '-.* 
•rfMHww OLMM 

r— 

L«« War? 
W*alM OMA 
*Ml*<IN9 HJOun 

U*l4( 

'in 0'. » 

Ullhi 
\M ui M r -I»»HW I CH» i« 
Wr v« * DM 
H O N.TROJ L-LLL.RL W-;,. -J..,! 

If 

IwMtn 

AM .0 5at< * ai i.it Aim 
MM r.|K» An« * 

Ou-c I t . V 

A»P 

'vV f M 

I • I ̂ inpfiMK V«MV 

MVVM4 

MM* 

r̂ .j Otu 

ONHR WMUIM* a wr 

iw linplf 

PMIngit't ftWl* rVhm UllMii 
QM 

c» 

DtflfMMh 
Esjgi liiffi 

. I luiti^ f H1>< 

w 
w 
o 

w 
III 111 Itt t w 
l i t 

• K IK ir IK 
m 
In 
ir. 
in 
1*6 *«> 
»» >19 
•w • «0 I K • «> 
» » 
» 
• 

IK 

I* 

- V-
IK 
IK 
• 16 

• ti • n 
tft 
T tl 

lit 

in I r. t« 
i * 
( « 

t« tit <« 

«w 
» w 
Ittt 
tr, Jn 
11* 
in 
tn 
fR 
in 
ID 
' ITS 
it SO 
Hit 
in 
fn 
<n 
IB 
)i> 

115 t»t in t« 

iot 
tov iffV 
•at 
iot 
i n in 
IH 
• «. 
• n 
r v" t» l« i n tJ» •«t 

• » 
IK IK IK • K 471 
UI AOt IB •at 

IK > -
l o t 
* -

» » 
• 01 

IJ» IV I» IK 1 •> i n ; m • u 

in t n IB • n 
in 
in 
in 
• / 
IH 
m 
IK 
IA « 
I Jt 1.-4 
13 tn 
• a 
t» 
131 
• .X' 
110 
lit 
in 
/ it 
u 
t» 
tr. 
t ̂  
*A 
1.1 
/ ft 
t>« 
'HI 
lit 
; i> 

i II 
' i> 
I is 

' » 

tv, 
S, A 
4 A 

JOT£HCk£ ft MilnrACC5 
ChXhWHrt 11 rif 

5iw IH 
k SOW I u 

(« 
Ci -0 

104/10 V4 ruo 43T 10 io# r?<J 
1£MZ?0 IV, CHO mil 10 ftoi CJ 
504//D t>S OrD «:( 10 ux rift 
3r uu. DihUfti** % .v> 

<440 

•fOMH04t$ 
u<I«MI«C wjiuft rrm 
uM<**i4# iflm CNO 

JOM f?« 
t+twim' 1451 *40 

nos 
own KIW) MS***** 

CM— iJOl BW 
(̂ MWdm IW IV>0 

TWM»«iw «»0 
UU14 mi 

» - Ini-I* « • • (2H 
Kwwftx ln1o»?»c» . .Ill SO 
r>. TKurrm k I/.' 
OK TI*W<I Ck>«j (12 

Myrf *KK rao 
rWM lrtM«» (I* 

BUC UMS ft Ulu rf ICS 
OOOft wwirt n» rwi 

lU'W 
(« k«M*y oo* «* 

c** 
OIlA DMW 

..£»150 
t» 
177 
no 
no 
CM 
TBO 

/m >-i 
• $7 

I V» M<«n ft Ilp-wn ftron! | «0 
MUK Zyitmm 
PtwvA mtVK 

tr. 
iw 

FWNIIX IWIERFftCfS 
I pw WJU 
rw* IK MM« 
<X 1I4C 
ShtMa mm JK tn/^ 
jyw razu 

I (W 
ft :«•, 

ir wwitr cotetf. . CJS 
. oo 

C*fiW>c*Nf CO* 20 ««0 K[[ M OWiywnc* 101 Com 
f W ft/". 

Ctttfc- to IH TO 

M w v n y Mf»> ICO «0 
MC 

• At tr 
Ogw MS ilU 
0M I ; j t< io 
o.x** n Ui44t lf|4M II _ 
Ml•« ftKO tt rj 
J.m OtCD ft« 

II 
B.a»%*.M!llW tt 

mini in r*rto 
XOO thMlt al pwljwhi) 
WW V*J MC«« -Kjrt Hi4*>l | 

rvc covffts 

Atom H<4» 

4MB"0| 
ftOfl«rAN> 

MO 770 
«0 

fM.Vs" 20 
twtmn «« I 

PR-HTCH to0BOM3 
1 pvo MX v*i| x «|-

I fiVTrt MK'tXlOT' 
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Listing 1. 
IO REM HE*LOADER - ENTER THE 
20 REM STRING OF HEX DIGITS FIRST 
30 REM AND THEN THE CHECKSUM 
AO PRINT "ENTER START ADDRESS " l 1 INPUT START 
30 PRINT "ENTER FINISH ADDRESS";»INPUT FINISH 
60 FOR N - START TO FINISH STEP S 

PRINT N ; " : 
70 TT-OsINPUT A*:Z*0 

BO FOR G-l TO LEN <A* > STEP 2 
90 P-VAL(*M-r+«ID»<A*,G,2>> 
100 TT-TT*P:POKE (N+Z),P 
H O Z-Z+liNEXT 
I20 PRINT " - "» 
I 30 IWUT T* 
ISO IF VAHT*K>TT THEN PRINT "ERROR 
N - 1 6 O T O 7 0 

160 NEXT 

ENTER LINE AGAI 

SlMX IS N O T a game — it's a real story about 
power, slavery . . , and chips! On the planet 
earth, light years away, a worldwide soft war 
is going on. You, as the last surviving Dragon 
computer, have to defend the name of your 
murdered manufacturer against the powerful 
Softwar Industry. You do this by surrounding 
parts of the softwar market, thus obliging 
them to work for you. 

T h e Softwar Industry tries to stop you of 
course, by electrocuting your circuits, while 
the involved firms, struggling to avoid 
colonisation, chase your trail with their evil 
droids: the Comm, Sing, Orie and Corna 
computers. These will kill you as soon as they 
find you. Cioing backwards while you're 

surrounding a parr causes your death too. 
I f you can annexe more than 75 pcrccnt of 

the soit war market, then you will rcccivc a 
bonus chip and move to another country of 
W-Eurepo, where you will encounter more 
and stronger competitors. 

At 10,000 points, you will receive an extra 
fuse to survive an electrocution. You can 
battle with cither the keyboard or a joystick as 
help. Keyboard control uses the four arrow 
keys and the spacebar. This last key is used to 
start drawing a line while surrounding a part 
— the lire button in the case of joystick 
owners. 

A high-scorc table, and display of score, 
level, percentage of surfacc annexed and lives 

are provided. 
You can alter the maximum number of lives 

with POKE 7348.X 
Normally, X & 3 but any number between I 
and 15 will do. 

T o enter the program, type in listing 2, 
using the hex loader. Type PClearS before 
running the hexloader. Save the whole 
program when finished as 

CSAVEM"SPIX' ,
(4608113072,5941 

You can type it in in parts too, saving each 
part as described, but replacing 13072 with 
the address you reached. Make sure you have 
a copy of the program before executing it. T o 
play the game, use 

CLOADM"SPIX":EXEC 

Listing 2. 3 2 0 U : U0C00 L '0000020 3 9 6 3 0 0 0 
460U 1 0 1 B 5 4 5 4 0 0 0 0 0 0 0 0 0 _ 139 52®B : 3 0C000301- t>"Cf C-00 « 1044 3 8 0 0 
461ft X 1 5 0 0 0 0 0 0 1 5 0 4 0 4 m 3 0 3 2 1 6 t MWW76233O00233Oe 3 3 3 S 0 1 6 
4624 ; BOS454I5OOO001BO m 190 5 2 2 4 x •rS.SlAS0A0F B00O00 2 - 6 3 7 5 0 2 4 
4 6 3 2 S UUU000000B000001 - 1 3 2 3 2 t m U W M H K N M t l W W I I a 1 7 8 3 8 3 2 
4 6 4 0 • 0 1 040404HHVIVWHWIVI = 13 3 2 4 0 : 0F 0 0 0 0 0 0 0 8 0 0 0 0 0 0 - I S 5 8 4 0 
4 6 4 8 • 0 0 1 1 0 0 0 0 0 0 1 1 0 0 1 0 a SB 5 2 4 8 1 2AA3623SOB07SS62 a 7 1 0 3 0 4 8 
4 6 3 6 : 0 0 4 0 4 0 0 4 0 4 0 0 0 5 0 0 a 141 3 2 3 6 s 5536FF3FCC0CFC03 » 9 6 0 5 8 3 6 
4 6 6 4 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 * 1 5 2 6 4 x FCC0CFF3FCFF3TCF » 1671 5 8 6 4 
4 6 7 2 i 0 1 0 3 4 4 0 0 0 0 0 0 0 0 0 0 m 74 3272 : F3roCBC30t i BL0CB « 130V 5 8 7 2 
4 6 8 0 : 0 0 1 1 0 0 0 0 0 0 1 1 0 0 4 0 a 9 8 32M0 : V 3 3 3 6 2 3 3 8 0 0 9 3 3 6 ' . ' a 7 3 7 5OU0 
4 6 0 0 0 0 3 4 3 0 0 4 dmABB 10C - 1 6 7 5 7 8 8 i 5656CO3OCr3CC003 - 0 7 4 5 8 8 8 
4 6 7 6 i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 m 1 3 2 9 6 : 0CC0CC03OCC3300C a 6 /U 5896 

4 W i B 1BB4 404 0 0 0 0 D 0 0 0 m 7 3 3 3 0 4 t 330C3.X030C TUSTSM a 2 2 8 3 9 0 4 
4 7 1 2 T 00 i 100001001 IO IBO m 3 5 3 3 1 7 : 9 S S S B 2 3 6 0 0 0 2 3 5 Q 2 • 6 6 7 5 9 1 2 
4 7 2 0 a 0 0 3 4 4 0 0 4 0 4 0 0 0 1 0 0 • 7 7 5 3 2 B x 5096CF 3FCCCCFB0.'. a 1 1 5 9 5 9 2 0 
4 7 2 8 i ififmfMmMMHifMfcfrtfMaf i QvC 'wwuluvvvut lU « K 1 3 3 2 8 : 0CC0CFC3F0FC3FBF a I 176 3 9 2 8 
4 7 3 6 - 0 1 0 5 4 5 4 0 0 0 0 0 0 0 0 0 xr 1 3 9 5 3 3 6 x F 3 0 C 0 C 0 3 0 T r 0 0 C 0 B a 337 5 9 3 6 
4 7 4 4 ; 0 0 1 3 0 0 8 0 0 0 1 3 0 4 0 4 V 3 0 5 3 4 4 s 2AAA00A800U0AA02 m 5 5 2 5 V 4 4 
1732 X 0 0 5 4 5 4 0 4 0 0 0 0 0 1 0 0 £ 173 3332 I A02AC330CC0CC007. a B56 5 9 5 2 
4 7 6 0 I 0 » 0 0 0 B 0 0 0 0 0 0 0 0 0 1 a 1 3 3 6 0 t 0C330C030CC3300C a 3 4 3 3 V 6 0 
4 7 6 8 1 ( 3 0 4 1 5 1 5 1 1 1 3 1 3 1 3 • 147 5360 : 3 30COC00OC 300C0B a 147 5 9 6 8 
4 776 : 1 3 1 5 0 0 0 0 0 0 0 0 0 0 0 0 » 4 2 3 3 7 6 I B 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 « 0 3 9 7 6 
47R4 s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' ' ; m 3 33B4 : m i P W T .30CC0CFC03 a 7 7 4 5 9 0 4 
4 7 9 2 z 0 ® o 0 r c zrztarcrcrc - 1 1 1 1 3 3 9 2 x f COC0FFI0CC33FCC - 9 9 6 3 V 9 2 
4H00 • 1 1 1 4 0 ) 0 1 1 1 1 0 1 0 0 1 - 8 9 S 4 0 0 : 33F00C030t ' f 0 0 C 0 0 m 3 7 3 6 0 0 0 
4«0f l • I I 1 1 BI (W»0«A0f l«™ 2 3 2 5 4 0 0 x 0 0 0 0 7 C 2 3 3 4 7 C 2 5 3 7 a 4 6 3 60OU 
4 0 1 6 1 0A0000A00r00Q0OC • 197 5 4 1 6 : 0 0 O 0 1 5 1 D 1 5 0 5 4 0 0 7 a 147 6 0 1 6 
4 8 2 4 i C0A0303M 30C0CCCB *• 1084 3 4 2 4 s 4 0034001 -J001DO0! a 4 2 4 6 0 2 4 
4B37 < 1 1 0 4 1 5 0 5 1 5 1 5 1 5 0 1 m 111 5 4 3 2 : 5 0 5 4 7 4 5 4 0 0 0 0 0 0 0 0 m 3 6 4 6 0 3 2 
4B4B : 131S020020C000CC m 4 7 2 5 4 4 0 : 00O0006A6 I 7 9 7 3 7 4 - 5 6 V 6 0 4 0 
4 8 4 8 i w i ^ a 5 4 4 U : 6V636tH»M^ 72W06B a BV7 6 0 4 8 
4 0 3 6 5 8 A 0 0 3 O 3 C 3 0 r a r 0 r c - 0 9 0 3 4 3 6 x 6 5 7 9 6 2 6 F 6 1 7 2 6 4 8 B a 0 7 0 6 0 3 6 
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307 12904 
329 12912 
1127 12920 
734 12920 
847 12936 
924 17944 
902 12952 
697 12960 
1013 12960 
340 12976 
893 12904 
916 12992 
891 1 3000 
637 13000 
1066 13016 
797 13024 
897 13032 
723 13040 
954 1304B 
014 13056 
727 1 J064 
1384 ISO/7 

3C1 « 8 t 79OOA6O08B 
30A7A0OC754223F3 
RF1586£C84100379 
BO252610B3798876 
16tC021BS3/98A23 
1O10O3798A260REC 
041083/9SC250A30 
BA8C15B673D57F1 7 
333410BD19888C04 

8eA788flra60fl73F9 
OC1375BO90E535I0 
BF /560BOB6C527FB 
RO4067B4F 98DBBC3 
27F'B8a4«B7B4rABD 
BI*377FiK»40BI)37 
7S8T 7560301 DBF 73 
60108C 13B3A6A4A7 
2A313T10BC7S6024 
F4Bt/360FC04FVfcO 
84O604rDA7B7FC79 
OOC D03FC 790AC 005 
FC793CE0077F1733 
7C73330C9C40JO30 
1F26F BBD1606BO1A 
6R7F7546CC03E8BI3 
1683667333010A24 
088FB636BD2CFC20 
078OOA7C734620FO 
B675462/068£0635 
B02CFCS0103E0CI5 
0 AO603F6753SC 10A 
.'502C60/13DA6O387 
75A67F733A7F753B 
5C2023A6BS6F746F 
27BI022714810426 
060601A77420BAB! 
O1270AS601A72420 
04O6O1A72739]0Bt 
7530ODD710OE7332 
0DD17E1CCFA6A01F 
262BA6A823261BA6 
A9013F261SA6A901 
4 3260FA6rt9«23F26 
09O6A9074326037E 
1B667C7360B67360 
811B230U/C756186 
02B 7 75607E1B36B6 
7563011223013986 
1 239OC0BADCC00U0 
A7O900C0A7803CCI 
0H23F35FA710A784 
308B703CC10723F4 
8E 0BCC39BD2D1386 
Z5742701 3 9 6 6 / 3 6 3 
8 1 0 I 2 7 0 1 3 9 7 F 7 5 6 I 
D675630B02C6Z03D 
C306O0T37561IF01 
067567810373I2A6 
1F 810126026F1FA6 
O8IF810126036F88 
1F39A600400403BA 
153BA7884039EC84 
84F'eC43FBAI52DFA 
152CED84EC8G20G4 
rOC43FftA152FFA13 
30rOOO 20CCOO40O4 
FBC43FBA153irA15 
37FIV884039C6A4F6 
7363C1012632F673 
74262DF67562C103 
2326C68B3FC40FC I 
09260OE6863FC4FE 
CA02C 788 JF16883F 
C40FC10826OAC6S8 
3TC4rCCA02E7OO5F 
8IMF30013121E6A4 
8D07301F31217£1F 
84F6A4C100274l£6 
A4C4COC1002706E6 
84C43FE784E6A4C4 
3m: I /06t6U4C 4 
CFC7O4C6A4C40CC1 
0e7706F684C4F3t: 7 
B4E6A4C403C10027 
BOE684C4F C£ 7B4E6 
84EAA4E7843720F7 
20F5B679A98I6327 
0b8663B/ /9AV7F73 
407t 20427F734039 
OC12001 eeC780CEC 
•1CDA10C172075F7 
BE 0OA6394FC 10122 
07C6075O5O 39C10A 
23O7C0W7C733F2O 
F3F7734039B704rO 
aEC3503D3OlF26FB 
3986/36361BD2303 
A689628139A68962 
613934«68E7B*CI0 
OC06O0CC8t EDA90C 

OA84031228C 76 
2C23F033066D1683 
602*7266 /333108E 
/3338E06368D2CFC 
397C790FB6790F01 
02240686736C 7E2C 
4F7F 2C727F73467T 
79DT39A484C0aA15 
C40FCA5O3984CFBA 
10A7C840A6C9OOA0 
04CF8AI eA7C9SBAO 
A6C8A084CF8A10A7 
CB60A7C9O08O7E2A 
2«(t666M>64666466 
66FFFFFFFFFFFF -

90O 
9UB 
989 
701 
731 
760 
535 
730 
617 
1060 
033 
911 
1299 
1233 
I too 
1 137 
905 
951 
607 
1309 
1111 
1129 
959 
763 
732 
1046 
602 
/39 
723 
647 
926 
942 
790 
024 
716 
400 
313 
470 
360 
B46 
1076 
6 / 0 
628 
558 
500 
861 
673 
819 
392 
603 
1076 
875 
709 
051 
730 
368 
030 
690 
74 B 
509 
505 
773 
072 
1133 
972 
1024 
1B21 
1026 
t 184 
863 
036 
906 
936 
1093 
026 
1211 
601 
466 
1B33 
1070 
1344 
044 
1365 
1077 
957 
1416 
1279 
1016 
961 
633 
609 
1001 
720 
630 
582 
1 160 
846 
639 
9UU 
505 
931 
813 
724 
843 
089 
1 100 
621 
004 
1040 
1027 
974 
1021 
1122 
960 
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the only choice 

Holdfast Gems of Stradus Star Avengers Galaxia Music Composer 

Logo Database Home Budget ZEN Assembler EASIVAT 

An outstanding selection from Kuma's rapidly expanding range of Entertainment 
and Application Software for the Amstrad CPC 464 Micro-computer. 

BOOK # The Amstrad CPC 464 Explored. 
This superb book is designed to let 

f, every CPC 464 user, at whatever 
level, get the most from his 
computer. After an introductory 
section on the special Basic 
features, the book looks in depth at 
the excellent sound and graphic 
facilities. 

f Kuma Computers Ltd., Uni t 12, Horseshoe Park, ^ 
Horseshoe Koacl, Pangbourne. Berks RG8 7JW. 

Please send full catalogue on Amslrad CPC464 
products. 

Name .... 
Address 

Trade Enquiries Fhone U/3i)7-4335 J 

Visitors wishing to call at our Pangboume Manufacturing and Distribution Centre are advised to phone 07357-4335 first (oran early appointment. 

Now available from selected branches 
of Co-op, Granada, 
and 

Phone. 

I own dri Amstrad CPC 464 computer ; J 

Trade Enquiries Phone 07357-4335 



ow Amstrad 

over 
to play with. 
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Join in the fun. 

CPC464I 
complete 

with 

monitor 
datacorder 

Free software worth over £100 is 
the name of the game. 

Along with your new CPC 464 
(colour monitor or green screcn 
VDU) you'll receive a software 
starter pack of 12 (yes. twelve) 
cassettes absolutely free. 

There's something for everyone. 
From Roland-on-the-Ropes to Easi-
Amsword word processing. 

That's one good reason for making 
Amstrad's CPC 464 your new home 
computer. 

CPC RTM-n icn-t-n VDU(C.TM) 

Here are the others. 
The CPC 464 comes complete with 

its own colour monitor or green 
screen VDU and built-in cassette 
data recorder. (Optional disc drives 
are now available with CP/M* and 
DR. LOGO* supplied as standard.) 

It has a typewriter-style keyboard 
and numeric keypad. 64K of RAM, 
32K of ROM and a very fast extended 
BASIC with real time features. 

And it costs a great deal less than 
the price of a comparable system. 

The CPC 464 can handle the trick-
iest computer games (if you can), 

Our CPC 464 User Club is a must 
for all owners. 

As a member, you'll be the first to 
know about the additions to the 
range. Hardware and software. 

We'll provide you with your own 
privilege card and send you free, a 
year's subscription to the Amstrad 
User magazine packed with pro-
grams, features and information. 

You can enter competitions for 
valuable prizes and keep up with all 
the latest Amstrad developments. 

And with the free software pack, 
we think that's pretty good for 
starters. 

revision for exams, cataloguing and 
budgeting. 

And it comes complete and ready-
to-go. 

AmsofL A ton of software. 

Yes. Now there are over 100 titles 
from Amsoft and independent pub-
lishers. And the list is still growing. 

Arcade games, educational pro-
grams and business applications -
they're all designed to make the 
most of the CPC 464's impressive 
graphics, stereo sound and process-
ing abilities. 

And with Amstrad's speedloading 
capability, even complex programs 
can be loaded quickly. The optional 
disc system will load a game in 
around 6 seconds. 

When you feel the need to upgrade 
your Amstrad system 
to disc drive, just send 
your favourite Amsoft 
cassettes to us and 
we'll send you back 
the same Amsoft pro-

grams on Amsoft disc for just £4.95 
per cassette, the price of a blank disc 

AMSTRAD User 
club 

CPC 464 
1 hcwDcnsivNOuocn 

1 » B S ] H « | ) MAW 

1 E1PIRYOA1I 

| v)M*Av>>msii Mf wMMKvOKNHUDsMfxrmKxmv | 

ONE GREAT IDEA AFTER ANOTHER 

BOOTS comer Currys Dlxons 
S^S^CfE) 

AND OTHER 

WHSMITH WIGFALLS WOOLWORTH 
STORKS 

n •CrVM and DR I.OGO arr Tradr Mark* of Digila! Research 

I'd like to know more about the exciting C r c 464 complete computer system. 
Weasesend me literature right away. 
NAME 

ADDRKSS 

POSTCODE 

I To: Amstrad Consumer Electronics PI.C, Brentwood House. 169 King's Road. Brentwood, 
Essex CM14 4EK 

| PRICKS CORRECT AT TIME O f COINO TO PRESS. NOT ALL STORKS STOCK ALL PRODUCTS. V C 8 | 



THE FUTURE OF MANKIND IS IN YOUR HANDS! 

U.S. QOLD Ltd., Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. 
Telephone: 021-359 3020. Telex: 337268. 



Memory Map (in Hex) 
Start Finish Comments 

0800 OFFF Character set 1. 
1000 17FF Charactors for planet 

animation. 
1800 10FF Characters tor landscape. 
1E00 23FF Colours for landscape. 
2400 37FF Sprite data. 
3800 3FFF Character set 2. 
4000 7BC8 Main machine code with 

various data in between, 
this includes data for 
music and different 
sheets and text. 

Entry points to important routines 
game. 
Plot landscape on screen. Address Purposo ol Routine/ 5590 
game. 
Plot landscape on screen. 

(Hex) Description 559E Explode snip on to the screen. 
410D Start of Interrupt routine. 56FE Handle joystick control. 
4256 Start ol music operating 

system. 
5838 Set up registers tor another 

go, after losing a lite. 
43A9 Animation of satellltos. 592F Plot satellites on screen. 
443A Animation of planet 5989 Clear satellites on screen. 

characters. 5AA1 Handle the bullets (rom your 
4580 Clear screen downwards. ship. 
45EC Clear scroen upwards SB6D Handlo junkies, troopers and 
476B Scroll planet left. stoimers. 
481A Scroll planet rioht. 5FE6 Put sprites on screen if within 
4909 Start of a series of sprite range. 

manipulation routines. 6032 Plot multicoloured block on 
4AF0 Start of first title screen. radar. 
5352 Stan of sccond title screen. 6007 Clear radar 
5307 Set up registers for a new 6770 Begin game. 

SPACE 

Nalin Sharma continues 
his excellent shoot'em 
up for the CBM-64. 
SPACE JUNK WAS written with an assembler 
and it took about three months. Also I used a 
variety of graphics programs to produce the 
charactcrsj sprites and animation. 

T h e actual code for the gameplay is some-
thing extra spccial because it is almost entirely 
raster-interrupt driven. This accounts for the 
ultra-smooth graphics. Why? Because the 
interval between graphic movements is always 
equal and this makes the graphics very slick 
indeed. The sound effects during play and the 
music soundtrack arc also interrupt-driven 
which make them far more effective. 

A disassembly of the code would obviously 
be beyond the scopc of this magazine, so 
instead I will give a basic breakdown of the 
program consisting of a rough memory map 
and the addresses o f various important routines 
such as the scrolling — see memory map. 

I very much hope that the memory map 
together with the entry points to important 
routines will prove both interesting and 
useful. I also hope that it gives you an insight 
into the depth and complexity of the task of 
writing a machine-code game of this length. 

Listing 3. 
1C1F23261C1F2326 

1 9 4 0 

1 9 4 8 

1931* 
1 9 3 8 

1 9 6 0 : 

1 9 6 8 

1979 
1978 
1900 
1 9 8 6 : 

1 9 9 0 : 

1998: 
1 9 R 0 = 

1 9 8 8 

1 9 B 0 

I9B8 
1 9 C B : 

1 9 C 8 

1 9 D 0 

1908^ 
1 9 E 0 

1 9 E 8 

1 9 F 0 

1 9 F 8 

1800 
1808: 
1R10 
1818 
1820 • 
1828 
1 R 3 0 • 

1 H 3 8 

1R40 

108 
ic iF23261ClF2326 108 
iriFD420/B797H7R 3 1 9 

797EZ0P7CBCEP1C5 31D 
C8CBCEP1C3C8CBCE 638 
D1C3C8CBCEP1C3C8 633 
CBCED1C3P42020Z0 463 
E145324F4C40434F ZEJ 

4D3C3334433253E3 3 1 3 

?0E«E?2020202020 291 
7f38B8£?120Z®2020 248 
20B3B6B8BB202020 33C 
207FE47F20202020 282 
9flF3F3F3F3F3F3F5 740 
F3F3F3F3F39C20Z® 583 
2020202020946620 
202020E320202028 1C3 
OREFEFEFEF9C2020 532 
20202020202020E6 106 
9420Z0202020BDE7 2D8 
f"0C220203220207D 2B1 
ED7E20202034434E 2B2 
4E49532020202020 18" 
2020202020202020 100 
0F102020EC20207B 206 
FR76FB7C20202820 36? 
2 0 E 1 4 6 2 E 4 7 2 E 5 4 2 E 2 6 C 
482EE32020292B20 201 
203337393/332020 171 
292B2020Z0202020 
W8020320202020EH 
EBD824271D212427 
1D2124271D212427 

1848: 
1830 ; 

1R38 
1860' 
1R68 : 

1 870 
1878 
1H80 
1888 
1R90 
1898 : 

1RH0 
18R8 
IHB0 : 

1RB8 
1RC0: 

1RC8 • 
1HD0: 
1RD8 : 

1RE0 
1RE8 : 

lRFf 
1RF8 ; 

1B00 : 

1B08 
1B10 ; 

1B18 • 
1B20 : 

1B28 
1B30 ; 

1B38-
1B40» 
1B48: 

' 1B50 
I 1B58: 

1D21242 71D212427 112 
1D2124D3ED777878 38B 
77EDB8C9CCCFB2C6 638 
C9CCCFD2C6C9CCCF 660 
D2C6C9CCCFB2C6C9 63B 
rrrFwrxrvTn?*?* 
40E2E2E2E2E2E2E2 6SE 
E2E2E2E2E2E2E24U 66E 
20EREB20F6F1F0FJ 3D7 
208C3F9220202020 24D 
"70B4B7B9BC202820 360 
7DED7RED7E282020 3RF 
"BF6F6F6F6F6F6F6 
F6F6F6F6F69B2020 
2020202028952020 
2020202020202020 
9BEEEEEEEE9D2020 
2020202020202020 
952020202020BEBF 
C1C3202020207BFR 
ECFB7E2020F0F106 
20F0F17020202008 281 
020320207F 26208C 110 
2020202020202020 108 
2028202080848488 290 
2020202020202020 100 
2020202020202020 100 
2020722020202020 132 
202020202B202000 0E0 
0101040520202020 08B 
28202020Z02020Z0 100 
2020202020202020 100 
8084848488202020 2F4 
Z020702020202020 130 
20D8FZF2F2FZF2F2 6R6 

7 3 3 

388 
1 7 3 

100 
3 3 0 

100 
2B2 
3 7 B 

48C 

1B60: 
1B68 
1 B 7 0 : 

1 B 7 8 : 

1 B 8 8 

1B88 
1 B 9 0 

1 B 9 8 

1 B R 0 

1BR8 : 

1 B B 0 

1 B B 8 

1 B C 0 : 

1 B C 8 : 

1BD0: 

1BD8: 

1BE0; 

1 B E 8 = 

1 B F 0 : 

1 B F 8 ; 

1 C 0 0 ; 

1C08 • 
1 C 1 0 ; 

1 C 1 8 

1C20 
1C28 : 

1C30 • 
1 C 3 B 

1 C 4 0 : 

1 C 4 8 • 

1 C 3 0 : 

1 C 3 0 : 

1C60 : 

1 C 6 8 

1 C 7 0 : 

F23R3B3CF2F2F2F2 36B 
F2F2F2F2F2F2F2FZ 790 
F2F2F2F2FZF2DD20 689 
2020F7F7F7F7F7F7 60R 
F7F7F7F7F7F72020 60" 
2020202028202020 100 
20202B2020202020 100 
2020202020202028 100 
2020202020202020 10® 
202020R4R7Z02028 20B 
RFB1202020Z02020 228 
2020202820202020 100 
2028202020206B20 14B 
Z02020Z020202020 108 
8084846820202028 29® 
2020202020202020 100 
2020202028202820 180 
207220203C5E6007 1F3 
098B692020288001 0BE 

04032020282028 W 
2020208084848488 2F4 
2020202082878289 294 
2020201113131719 0C9 
2020682020282020 14fl 
6F20202020202020 14F 
282020206D202020 14D 
2020201113131719 0C9 
2020202020009404 228 
84840820202020Z8 230 
83F8FB8389202020 3E4 
20202020206B2020 14B 
DBF3F3F3F3F3F3F3 780 
F3F3F3F3F3F3F3F3 798 
F3F3F3F3F3737473 |1» 
F3F3F3F3F3F3F3DE 783 

1 C 7 6 = 

1 C S 0 -

1 C 8 8 

1 C 9 0 ; 

1 C 9 8 : 

1 C 8 0 

1 C R 8 

1 C B 0 : 

1 C B 8 : 

1 C C 0 : 

1 C C 0 ; 

1 C D 0 : 

1 C D 8 = 

1 C E 0 : 

1 C E 8 * 

1 C F 0 : 

1 C F 8 ; 

1D00: 

1D08 • 
1 D 1 0 

1D18-
1 D 2 0 : 

1D28 
1D30 : 

1D38: 

1 D 4 0 : 

1 D 4 8 

1 D 3 0 

1 D 3 8 -

1D60 
1D68 
1 D 7 0 

1 0 7 8 

1B80 

20F8F0F8F8F0F8F8 « 8 
FBFBF8fi8EBF.BF82B 6E8 

2 0 2 0 2 0 2 0 2 0 6 F 2 0 2 0 4 £ 

2 0 2 0 2 0 2 0 6 F 2 0 2 0 2 0 1 4 F 

2 0 2 0 2 0 9 E 9 F 9 F 9 F H 0 3 7 B 

R 1 9 F 9 F 9 F 9 F R 2 2 0 2 0 3 F F 

202083R3R8 W C R E 434 
B02020202020Z080 1F0 
8484982028202020 230 
2020202020202020 100 
2020202020202020 100 
EC86EC092020202® 367 
Z 0 Z 0 2 0 2 0 2 0 9 E 9 F 9 F 2 7 C 

9F°F9FH22020Z828 2FF 
2020205B3D3F6108 1E0 
0 f t 6 8 2 8 2 0 2 0 2 0 2 8 2 0 1 3 2 

2 8 2 0 2 0 2 0 2 0 2 0 6 F 2 0 1 4 F 

2 0 2 0 2 0 8 1 8 3 8 3 8 1 8 9 2 F 3 

Z0206C2020202020 14C 
2 0 2 0 2 0 1 2 1 4 1 6 1 8 1 R 0 C E 

2020202020712020 131 
20202020206E2020 14E 
Z06C202020202028 14C 
202020I21416181R 0CE 
6820202020324340 1CD 
415O89202020Z020 1C2 
20202820206E2020 14E 
6C2020202020Z020 14C 
20DCF4F4737473F4 334 
F4F4F4F4F4F4F4F4 7FW 
F4F4F4F4F4F4F4F4 7R0 
F4F4F4F4F4F4DF20 6B7 
F9F9F9F9F9F9F9F9 7C8 
F9F9F9F9F9F9F9F9 7C« 
/continued on page 87)_ 
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BLOCI <BU5IER5 
Blockbusters is the ratings-topping, 

button-popping, mind-stopping quiz game of 
the decade, and now it's been adapted for 
your micro computer! 

Central TV's popular programme attracts 
around 12 million fans, and now it's all set to 
become number one in the personal computer 
charts as well! Blockbusters is 'edutainment' 
of the highest level for all the family, providing 
a perfect introduction to the home computer. 

Two players pit their wits against each 
other and the clock in a game which tests 
mental agility and general knowledge - it's 
exciting, educational and intense with an 
appeal as wide as the micro itself. 

If you've got a computer in the family 
you've got to get Blockbusters. And if you 
haven't, it's worth getting one just to play 
Blockbusters! Now available from High Street 
stockists or direct from Macsen Software -

just fill in the coupon below and try to contain 
your excitement-we'll deliver within 14 days! 

This is what the experts have to say. . . 
"A surprisingly addictive family game with 
considerable educational side-benefits" -
CRASH MICRO MAGAZINE 

Mi'i k ' lMWi : 

i s . 1 1 THE ULTIMATE 
W l w CHALLENGE! 

BSV w 
MACSEN 
SOFTWARE 

MACSEN 
SOFTWARE 

CENTRAL 

Mi ' T? • Ml (' • -111 ll " f t li • 

5 



(continued from page 85) 2070 

1D80 282071202820206D 19E 2078 
ID99 : 20202020202078*8 150 2080 
1D98 2020282020202020 100 2080: 
IDH8 2028202028202020 100 2090 
1DR8 282820R6R9RBRD20 327 2098 ; 

1DB0 202028206R202882 IRC 20R0 
1DB8 8762892028209E9F 32F 20R8 
IDC8 : 9FR0R19F9FR220Z9 400 20B0 : 
1DC8; 2020202020202020 108 20B8 
1 Dl*9 ; 20Z82020206R2020 14R 20C0: 
1DD8 2020202820202020 100 20C8-
1BE0 292020202020206E 14E 20D0: 
IDE 8 ; 2020202028202028 100 20B8 
1DF0 202028206C202020 14C 20E0 
1DF8: 2071202020202820 131 20E8 
1E08 : 0707870202020202 01F 20F0 
1E08 0404040282820202 016 20F8: 
IE 10 0202020201028202 00F 2108 
1E18 ; 0202020202020281 00F 2188 
1E20 : 0203028202830202 012 2118 
1E28 8282020282020202 010 2118 
1E30: 8202020202010202 08F 2120: 
1E38 8282810707070707 028 2128 : 

1E40: 8707078707078707 038 2130: 
1E48 0707870707870707 038 2138 
1E50 : 8707070702010909 031 2140 
1E58 0102810101010101 009 2148 
1E60 0101010101010101 008 2150 
1E66 : 0101010101010101 008 215b 
1E70 0101010101010101 808 2160= 
1E78 : 0606060606060606 030 2168: 
1E80 0(506060606060606 030 2178 
1E86 0202020102020202 00F 2178= 
1E90 ; 0283030302020201 012 2180 : 

1E98 8207870707028202 824 2188 
1EH0 : 020Z028282828202 018 2190 = 
1ER8 : 0401010101010101 80B 2198 : 

1EB0 '• 0181010101040202 00D 21R9 
1EB8 : 0281820202070702 019 21R8 
1EC0: 0202010101010202 00C 21B0 
1EC8 0903030303890202 822 21B8: 
1ED8- 0202020382020207 816 21C0: 
1ED8 : 8702020202028282 013 21C8 
l£fc8 8282020202820202 010 21 D8 
1EE8 0402020202020282 812 2 ICS 
1EF0 ; 0202020202020202 010 21E0 
1EF8 ; 0202020202020202 010 21E8 
1F08- 0707070209820202 026 21F0: 
IF08 0484040202028202 016 21F8 
1F10 : 0207070707070707 033 2200 : 

IF 16 : 8707870202830582 825 2208: 
1F28 : 0203038303038202 015 2210 
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231 

2 1 9 

3 3 8 

1B2 

2BD 

2R9 

018 
33C 

6D5 

66F 

0 0 8 

0 0 9 

909 
9 9 0 

0 0 0 

33C 

728 

61C 

0 9 9 

0 9 0 

0 0 0 

0 0 9 

000 
33C 

6CC 

6 7 2 

0 9 0 

0 0 0 

090 

000 
0 8 0 

2E2 

4 9 8 

3 4 F 

2E3 

0FC 

000 
000 
9 0 0 

2CD 

4C8 

4 R 4 

2B0 
0FC 

000 
000 
000 
0FF 

0C3 

0FF 

18C 

1C3 

3 4 3 

4 8 3 

0 0 0 

129 

03F 

183 

102 

BF? 

3 4 3 

4 8 3 

099 
369 
4 2 3 

3E7 
390 

009 
9 9 0 

0 0 9 

0 0 0 

3F9 
4 2 3 

369 
3F0 

090 

900 
0 0 9 

9 9 0 

6 7 4 

3B2 

2F10 
2F18 
2FZ0 
2F28 
2F30 
2F38 
2F40 
2F48 
2F38 
2F38 
2F60 
2F68 
2F70 
2F78 
2F80 
2F88 
2F90 
2F98 
2FR0 
2FR8 
2FB0 
2FB8 
2FC0 
2FC8 
2FD0 
2FD8 
2FE0 
2FE8 
2FF9 
2FF8 
3000 
3008 
3010 
3018 
3820 
3828 
3030 
3038 
3040 
3048 
3830 
3038 

3069 
3068 
3070 
3078 
3888 
3988 
3090 
3098 
30R9 
30R8 
30B0 
30B8 
3BC0 
30C8 : 

3BD0: 
38D8 
39E0 : 

30E8: 
30F0 : 

30F8 
3100 
3108-
3110 
3118 
3120 
3128 : 

3138 
3138-
3140 
3148 
3130-
3158-
3160: 
3168 
3170 
3178: 
3180 
3188 
3190: 
3198 
31R9 : 

31R8: 
31B0: 
3 IB8* 
31C0 : 

31 C8 = 
31D8 
31D8 
31E0: 
3 I E 8 
31F9 
31F8 

mr iFFBDBEFfzreea e s i 3200 
EFCBEF DF DE1F7FFF S93 3208 
FE80000009900B00 0FE 3 2 1 0 

0000000090900800 900 3218 
0000909909900900 090 32*0 
0B000000009000FF 8FF 3228 
0098C80903999006 161 3239 
24999C390038RR00 16B 3238 
611401CR89831143 220 3240 
9622R60CB14C1128 230 3248 
98231330CRRR6019 2EF 3230 
44CeiR4R 180323390 36E 3238 
292600140C909R18 091 3260 
0003300002600099 997 3268 
0000090000909090 908 3270 
0099909909909909 080 3278 
0009009000909000 000 3280 
0000000090900000 000 3288 
8900809990089999 009 3298 
9090000009009090 890 3298 
9990089890990009 009 32R0 
0900000000909080 000 32R8 
7FFFFEFFFFFFC100 647 32B0 
07BD7377DD737FDD 47E 32B8 
0D7FDD6D7FBB7377 4 IE 32C8 
C17307F FFFFF 7FFF 5B8 32C8 
FE00000909090800 9FE 32D0 
9000090009000099 000 32D8 
0090990990090990 090 32E9 
00000009000099FF 0FF 32ES 
7FFFFEFBFE0FF27D 3F3 32F0 
EFE7BR1FF9B43FFD 398 32F8 
6BFFFB100FFBFFF7 373 3300 
FC0B37FEBF6FFD7E 4DA 3388 
DFFRFDBF7FFFFE0B 611 3310 
0000000000900800 909 3318 
0000000B00000000 000 3320 
08900800080000FF 0FF 3328 
F9FFFF8989998FEF 628 3330 
F9898989F9F98F00 313 3338 
90007FFFFEFFFFFF 379 3348 
E6F841DEF73DDE97 3BE 3348 
3D869841DE9F7DDE 4BC 3330 
FF7B86F041FFFFFF 639 3338 
7FFFFE0000090080 27C 3360 
P>0000000000000FK 9FF 3368 
FFFFFEFFFFC3DHRR 741 3379 
FEFFFFC3DBRRFEFF 740 3378 
FFC3DRRRFEFFFFC3 703 3380 
DRRRFEFFFFC3FFFF 741 3308 
FE0009097DE 7DF43 386 3398 
143143E7BF4D1430 321 3398 
7D14309600000000 0E7 33R0 
00009000080008FF (JFF 33R8 
7FFFFEC18393DEBD 33E 33B0 
7BDEBB7FBEBD7FC1 370 33B8 
837FDEBD7FPEBD7F 336 33C8 
DEBD7BC183937FFF 4BB 33C8 
FE00080000000080 8FE 
0900000900909999 089 3 3 0 8 

9000000090000090 990 33E0 
00009090009989FF BFF 33E8 
091899003C09003C 990 33F9 
0999180001E78003 183 3 3 F 0 

E7C086FF6096BB60 44D 3499 
06DB6906C369033R 2C7 3 4 0 0 

C0013R8000FF088B 29fl 3*10 
fc 70008E70000E 789 2B3 3418 
09E 79990E 78009E 7 2B3 3428 
0009C30801818098 1C3 3428 
7FFFE0FFFFF8C3E6 6FD 3<»38 
6CDFE666C2FFFEFR 630 3 ^ 3 8 
FFFFC2F01FFEF6C7 68H 3440 
FE181FFFFFFE7FFF 5R7 3448 
FC09990099009090 0FC 3*38 
0090008099900090 080 3438 
0000900090080090 800 3460 
09000090900099FF 0FF 3468 
FFFFFFFFFFFFD333 724 3*70 
1FFFFFFFP3333FFF 5R4 3 4 7 8 
FFDFD3331FFFFFFF 624 3 4 e ® 
CD331FFFFFFFD393 318 3 4 8 0 

5FFFFFFF09000029 J?C 3499 
991F2993P1F9F011 ^Wli 3*98 
2093P129991F0999 133 34R0 
0«09900W00000KF 0FF 34R8 
7FFFFEFFFFFFFFFF 777 3 4 B 0 

FFFFFFFFFFFFFFFF 7F8 3 4 s e 

FFFFFFF^FFFFFFFF 7F8 3 4 f ; 0 

FFFFFFFFFFFF7FFF 778 S 4 C 6 
FE990000099900'"O BFE 3 4 B 8 
0000099990000000 0tJ0 3 4 D 8 
0990999999090000 900 34E0 
99900990900900FF 8FF 34E8 

2946495245901332 185 
C28846333449434B 30E 
20323433902R321C 191 
8933433452434720 273 
4C44382923464932 29C 
4308333226894C44 lfcB 
412823390043322B 136 
8933344120494E43 26D 
3234494100353230 1E7 
8936484B29335441 27R 
2B302C38995D323R 19D 
89494E38906F3244 230 
8943393829234D53 239 
4C344930RR39087B 297 
324E89424E432836 234 
484B90863238894C 278 
4441202334809332 1CI 
62893354412036RR 2F3 
343999R0326C8933 27E 
54412936RR343190 21R 
RB3276894C444129 2CB 
233100B832808953 29R 
34412036RR323I90 218 
C332838933344120 30D 
36RR323990D3328R 2FR 
8933344120444952 279 
43430BE432C68933 340 
344120434F334E34 23E 
31RR3308F532D989 38E 
33344129434F554E Z3B 
3431RR34000633DR 276 
8933544128434F33 278 
4E5431RH359B1733 1FC 
E48933344120434F 307 
354E5431RR36002R 232 
33EE894C44382930 382 
524333384C413943 263 
32003D33F8894C44 2D3 
41204C4536434C31 2BR 
33302C3800433392 1R3 
8R33434309303307 1EF 
8R33424320233109 106 
3R338C8R4C535228 234 
41006233 U8R5441 296 
59807333168R4C44 231 
41294C4336434C43 21C 
4F4C2C398083331B 1F3 
8R33344128433834 283 
5241RR34099033IE 252 
8R4C443B28233109 1E6 
H3332B8M4C444128 271 
39324333304C4139 270 
433200RE332R8H43 26F 
4O3020233990BR33 1FI) 
34WR42453128RCRR 38C 
3488C6333E8R4C44 283 
5820233239090333 29C 
488R4C4441202332 218 
323198E233328R33 2R7 
544120313836342C IRC 
3808F1333 78R3334 384 
4129313B37332C38 1B0 
90FC335C8R4C4441 2E6 
2823349B8C34668R 1R7 
3334412833333333 1D8 
36ZC38901C346B8R IFF 
3334412035353334 109 
332C38002934788R 210 
4C44412023313438 1B1 
903634718H335441 240 
2032393433004334 160 
728R333441203230 266 
3434085034738033 23C 
3441203230343300 180 
3034/48R33344120 297 
32303436986R347R 1E4 
8H4C444128233130 IFF 
300977347F8R3334 28B 
412B59B9RR339984 204 
34848R5354412939 2R3 
B9HR34909134898R 36F 
4C44412023313338 1RR 
909E348E8R335441 202 
2939B9RR3598MB34 ' Fa 
938R3334412939B9 337 
RR3680B634988R4C 338 
444128233200C733 1F3 
908R533441294849 2C0 
474848B9RR3300D2 33F 
34R28R4U44412023 274 
3300E334H 78R3334 322 
41284849474848B9 282 
RR3400EE34RCBR4C 382 

444120233308FF34 230I 
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PERSONAL CALLERS WELCOME AT OOR EXTENSIVE SHOWROOMS 
MOST EQUIPMENT ON DEMONSTRATION 

Even further price reductions 
this month are indicated with an arrow -» 

The UK's Best Printer Prices 
Only a sample of our massive range of printers 

shown here — phone for further details 
DAISYWHEEL LETTER QUALITY 
Juki 6100 (P) C349 90 ' VAT- £402 .39 
Srother HR15 fP JindSi. £329 0 0 'VAT E378 .35 
Ooisvstep 2000 (P) C239 95 * VAT- C275 .94 
PRINTER/TYPEWRITERS 
Brother TP?!? Oot Matrix fS). £109 0 0 + VAT- C125 .35 
BrotherEP44(S) C 1 8 9 0 0 +VAT" EZ17 .35 
Modems available tor Easvfcnk and Tetecom Gold 
Juki 2200 Daisvwheet (P or SI... £249.90* VAT £287 .39 
DOT MATRIX PRINTERS 
Brother M l 0 0 0 IP and St £169 .00 . VAT £194 .35 
Brother HR5 (P or SI £129.90 + VAT - £149 .38 
Canon 1080A NLQ |P1 C299.90 • VAT - £344 .88 
Canon 1156A NLQ IP) C389.90 - VAT - £448 .38 
FPSON RX80 (PI £199.90 • VAT - £229 .88 
fcPSON RX80 F T PI US (PI £225.90 +• VAT £259 .78 
EPSON FX80 IPI £329.90 • VAT £379.38 
EPSON RX100 F T IP) f349 ,90 + VAT £402 .38 
EPSON FX tOO F T (P) £449.90 t VAT £517 .38 
Kago Taxan KP810 NLQ IP).. . £289.00+ VAT - £ 3 3 2 . 3 5 
Kaga Taxen KP910 NLQ (PI f379 00 . VAT £436.86 

- Seicosha GPbOOA (P) f l i ; i .OOi -VAT-£129 .95 
- Sflikosha GP700A Colour (P) £243.43+ VAT - £279.95 

Shinwa CTA80 IP) £199.90 • VAT - £229 .89 
IP)-Poiollel Ciinlronics (S) Serial RS232 
Smith Corona range of printers Now in S t o c k -
Phone or write for detail* 

SUPERDISKS 
UONOON'S LOWEST PRICES DN FLOPPY DISKS 

Prices per box of ten ex \AT 

SSDD 
40TR 

DSDD 
40TR 

SS96TP1 
BOTH 

DS96TP1 
80TR 

BASF 5',V £10.95 £18.20 £19.80 £22.50 
3M 5 V £13.55 £19.50 £20.05 £24.00 
VERBATIM Vk £14.50 £19.50 £19.50 £25.50 
DYSAN SV-i £16.80 £24.90 £24.90 £32.00 
TDK W £17.50 £25.50 — £33.00 
3M/BASF 3%" £34.90 

Add 70p for PfiP per box of 10 disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO 10D. 

12- MONITORS - GREEN SCREEN 
Sanya2l 12Mcdflcs 
SAN/OSLLSHIFR HBS 

14*MONITORS - COLOUR 
Corrimoikim 1701 OmiixHtc/Stxnl 
FtWt, CM 14 RGS/nnrnn^Wrl 
Mcrovcee 1431DS Norm Res RGB 
Mtcrmcac 1131 CIJT lor ZX Spectrin 
l.ticrcMtoc 1 <151 DS Med R»a RGB 
Mcrmcec 1 1 G U tor S«3air QL 
WiCrtMtot1441 US Hiqh lies KGB 

JIS&NormRcjRGO 
3117 Med flea RC0 
S i i 5H^n «R&B 

Commodore 
PUfi.4 NEW 64K Cumpuler 
" 16 Start®- MC- tnc cassette deck 

Sanyo! 

KW FttrUUe ire D. Drive and Col Montor 
C2NC»&rac 
154* Dif.li Dnw: 
UPS1101 UA&y*heaPnnlcrlbyJgb! 
901 True tor Printer 
902 Friction Tractor Pmtor . . . . . . . 
1701 CotCKT Mantor 
Amstrsd 

i?4e 
464 ( 

Montarirc FRFE software 
Monanrinc FRTI 'j*tMirc 

C6$QQ » V»T-
£88.00+ v a r -

r.i73nn • VAT-
riMnn+wiT 
CI 73 00+ 
E199 
C228 
C234 
£37 
ci/: 

r.l99.83tVftT-
CSSSb * UAT • • 

: i6b 17 t w 
.4/8 22 + MAT • 

";; 61 i \»T 
V t WT 

) + WVT -
I • WW 
II wr 
) • VM-

C?M 00 -t- U4T 
(-.301 00* w -

SANYO MBC S5S Ounncu Computer 
1?8K «cluino Vibrdatw Cafcttar Infostar £795 00 * 
Acorn/BBC 
Aeom Elnetran 
BBC Worts B 
l^ldOifKOisklF 
Ou«T\s«a 1.IODKDD . 
Humana 1 r?OOK on c 

;xi00 
5X200 

r j i n n v, i rwx OD PSU 
Humana ?i?OOK 00 mc PSU 
Cuiuna 2i400K • • inc PSU 
AI above Comona Drsk Drv<os ncludc Case, Manual 
Sinclair 
QL 128K Computer 
Nt W EpnOnim 4(IK PLUS 
MrjTxJriw + ImrrfAnr 1 + 4 fne* Pmnri«n*> 
1&K-43X Upgrade 
MSX Computer* 
Toshtoa HX10 (S4K 
Sanyo MFtC10 64* 
SonyH37bB t>4K 
JVUMC/UBblK 
f ull range at MSX acccsaonos ovwloWo 

f.109 90»VAT -
cpBgoo+W" 
f,3Cfl 90 + UAT 
f.99S& + «M-

£131 Sb + MHT-
e;s>A3U T VAT 

90 » W 
+ lorm d*5k 

T-334 74 +-\AT-
C1QC91 i VAT 

tPl 70 + WT -

£18990+ VAT — 
£234 M I W I -
C|4$,Q0+ W T -

• \JAX-

C74.75 
£101.20 

C19B.9S 
C1M 35 
E198.95 
C22B.B5 
£263.35 
£269.95 
£435.85 
C19B.S5 
£327.75 
£450.85 

£229.95 
£114.95 
£189.95 
£549.93 

£37.50 
£209 95 
£356.44 
£143.93 
£299.95 
£199.00 

£240.35 
£346 15 

£914.25 

£126.39 
£332.35 
£425.33 
£114.95 
£151.75 
£262.03 
£333.39 
£396.64 

£384.95 
C1Z2 9S 

ran no 
£24.95 

£216.39 
£269.95 
£281.73 
£259.95 

Apricot Computers 
Fantastic Low Prices — All models in stock: 

F1 • Apricot PC • Xi • Portable 
PHONE NOW! 

Mail Order + Export + Trade 
Hot Line Phone 01-6B6 6362 

Delivery by Se&mcor (3 day) please Add r.Ii 0 0 • VAT per item 
Delivery by T N T. Cavcrntf]ht) please arfti r,9.&0 » VAT per item 

Send oft the coupon or order hy 'phone quoting your Access 
Borclaycord No 'Phonc01 606 6363 Immediate 
despatch on rcreipt ol order or cheque clearance 

Or you can Tete* your order on: 946240 Attn 10001335 

VVff KCCpt orlrojl p-dcrs Iron PLC s. Ckwrnmem OciWrt,iT*rt̂  
and LducaUMVil cstaOft^mcms 

jtrM-.MN corrcc: until si^arrjNrtvi liy nn <t xtrarncmccK 

To Cash fi Carry Comiiuttirs. 53-33 H<jh Street. Croydnn Surrify CRO 10O 

Reuse Supply 

lenctou myi^ioowlorC^ .incfudmg dclntrv Cry Sccurieor/T NT* 

nr cKir»>- my Aco^SN/EWdtycard No 

Nvric 

Address 

•Please Odeto 

_ SflnoUiri: 

(Vmon Tectir«*w^LW) ^ 
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N MODES 6 and 7 on the RKC Micro and 
FJcctron you can't use graphics commands. 
Modes i and ft would he much more attractive 
i f graphics were available, especially i f there 

were no ugly stripes between lines. T h e use of 
graphics in Mode 7 requires tedious calcu-
lations and the awkward manipulation of 
teletext codes — a plot command would make 
fhmgs much easier. 

Wi th this in mind I decided to provide some 
graphics commands for these modes. The 
commrmds automatically adjust for the 
different modes and arc Tube-compatible. 

The screen resolutions are as follows: 
Mod« X range Y range 

3 0 to 6 3 9 0 to 199 
6 0 to 3 1 9 0 to 199 
7 0 to 73 0 to 74 

Mode 1 thus offers a similar resolution to 
Mode 0, and Mode 6 offers a similar 
resolution to Mode 4 but both at a saviny of 
4K . The new commands will accept any of 
the usually allowed variables as pnramerers. 

PLOT 69.X.Y 
sets pixels at given co-ordinntes to current 
foreground colour. Unplotting is achieved by 
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plotting in the background graphics colour 
which should always be 

GCOL.O 
T h e foreground graphics colour may be 

changed by means of the usual GCol 
command — see page 262 of the user guide. 

G C O U . 1 
sets foreground graphics colour and 

GCOLx.O 
sets background graphics colour. 

GCOLO.x 
sets ordinary plot mode, 

GCOLI .x 
sets Or plot mode, 

GCOL2.X 
sets And plot mode, and 

GCOL3.X 
sets HOr plot mode, and 

GCOL4,x 
sets inverse mode. The Colour command 
must not be used to change actual srreen 
colours but the V D U 19 command should be 
used i f the new Plot commands are to work 
properly. 

In Mode 7 * F X l , x determines whether 
Plotting will set or clear pixels. Plottinc after 

BBC( 
Chris Bowerman's 
routine allows graphics 
in Modes 3, 6 and 7. 

Table 2. 

Machine code routine to read status of 

-feadpoint 

LDA U &60:STAparamefer:LDA # 4 

f w r n f a m e , 8 r + 1 : L D A p X ' JSRpoke 

LDA S ° A P X + ' W o k e STAparametcr:LDAPY:JSRpoke 

JSRpoint:RTS 
A contains state of pixel •••I 

i p X
0 r e l h e , o w ^ <* ^ e X co-ordinate 

2. Store the high byte of the X co-
ordinate at PX + 1 . 
3. Store the Y co-ordinato at PY 
S R r Z , O S , U b r o u t i n c ' r e a d p o i n t " - i e . 

accumulator. 

* F X 1 , 1 will set pixels and Plotting after 
* F X 1,0 wil l clear them. 

A new V D U command has been provided to 
colour the Mode 7 screcn until it is next 
coloured — this command is V1>U23,2 Ctext 
start l i n t > , Ctexi finish l ine>, <teletext fore-
ground colour>, Ctelctcxt background 
colour>, <graphics start l ine>, <graphics 
finish l ine>, <tcictcxt graphics foreground 
colour>, Cteletext graphics background 
colour>. 

T h e command colours the screen in two 
sections: a text section from the text start line 
to the text finish line < in the teletext fore-
ground and background colours passed to it, 
and a graphics section in the graphics fore-
ground and background colours sent to it. 

T h e text or graphics areas may be as little as 
one line or may cover the whole screen. The 
start and finish tines are vertical screen " y " 
co-ordinates — as used by Tab{X ,Y) — from 
the origin at the top-left of the screen. 

I f the text start line is set to 255 then the 
text parameters will be ignored and only the 
graphics background area will be coloured — 
ibis allows the screcn to be used for graphics 



only. Similarly i f the graphics start line is set 
to 255, the graphics parameters will be 
ignored and only the text area wil l be coloured 
by the text commands. 

The text colours arc the usual teletext alpha 
colours, i.e., 129 to 134 — see user guide page 
151 — and the graphics colours are deter-
mined by the usual teletext graphics colour 
code numbers in the range 145 lo 151 — user 
guide page 155. 

I f the command sets text foreground colour 
to 0, the routine will set foreground to white. 
I f the background colour is set to 0 by the 
command the routine will set the background 
to black. ThLs also applies lo the graphics 
foreground and background colours. For 
examples of the use of the command see 
table I . 

T o enable printer graphics dumps and area 
fill algorithms I have also supplied a 
Point(X,Y) type command. It works in all 
modes, as do the other commands and returns 
0 i f the pixel is ofT, 1 i f the pixel is on, and - I 
— i.e., 255 — i f ihe pixel is ofTthc screen. T h e 
command is: 

X % = <X c o - o r d i n a t e : Y % = < y co-
ord inate>: 

COLOUR = (USR(Point) A N D 255) 
The state of the pixel wil l be returned in the 

variable Colour. T h e resident integer 
variables X % and Y % must contain the X and 
Y co-ordinaies respectively of the pixel to be 
examined before the U S R call is made. T h e 
new Plot commands may be accesscd from 
machine code in the normal way by sending 
the equivalent byies to O S W R C I I of the 
V1) U 25,69,xlo>xhi,ylo>yhi command. 

T h e Point routine may also be accessed 
from machine code. The assembly language 
given in table 2 returns the slate of the pixel 
whose co-ordinaies are stored at PX and 
PX + 1, PY in the accumulator. T o use the 
new Plot commands or the point subroutine 
the machine code in listing 1 musr be merged 
with your own code — user guide page 402. 

T o start you ofT with graphics in these 
modes I have provided a set of procedures to 
use in all of them. Merge them into your own 
programs as needed: 
• PROCDR AW(X1 ,Y1 ,X2,Y2) draws a line 

from co-ordinate (X1.Y1) to (X2.Y2). 
• PROCBOX(X.Y,L1.L2) draws a box with 

its left hand bottom corner at (X.Y) with a 
width of L I pixels and height of L2 
pixels. 

• PROCEUPSE(X,Y,L, INC,MF1,MF2) plots 
a circic or clipsc from (X,Y) with a radius 
of L and. for etipses, tilted INC degrees 
clockwise. MF1 is a modifying factor in 
the X direction and MF2 for the Y 
direction. This allows elipses to be 
stretched or squashed. MF factors of 1 
allow true circles in modes with square 
pixels, e.g.. Mode 6. Factors (ess than 
one will squash circles and factors 
greater than 1 will stretch circles. 

• PROCPAINT (X,Y) flood fills a shape, 

with the currently selected graphics 
colour, to a boundary, tt commences 
filling from Ihe point (X.Y). 

• PROCDUMP is a printer graphics dump 
for the Seikosha GP-100A printer. 

For other printers your favourite Mode 0 
and 4 dumps should work in Modes 3 and 6 
with little modification. The principal 
difference is I hat the screen resolution is equal 
to the actual number of screen pixels. There-
fore the number of pixels stepped in the X and 
Y directions should be 1. The actual number 
of pixels in the Y direction is only 199, not 
256 as in Modes 4 and 0. Any Point ( X , Y ) 
statements should be converted to their 
equivalent USR call given. 

The routines can easily be extended by 
assembly language programmers, so here is 
how they work. T h e Plot commands work by 
intercepting the V D U vector — advanced user 
guide, page 261. On entry to the vector the 
carry flag is set i f a V D U 2 3 f n , command 
occurred with n in the range 2 to 31. 

I f it did and n is equal to 2, control passes to 
vdu23 — my routine for colouring the Mode 7 
screen. 

This routine retrieves the parameters passed 
in the V D U call by using a Tube-compatible 
1'cck and deposits them in the array vdu 
where it can manipulate them. It then clears 
the Mode 7 screen, prints the teletext codes 
down the left-hand side of the screen and sets 

a text window ro protect them. 
I f carry is not sot a Plot command has 

occurred in a non-graphics mode and the 
accumulator will contain the plot number. I f 
this number is 69 my routine is called else an 
error message is issued. 

The plot routine first sets itself up accord-
ing to whether it is in Mode 3, 6 or 7 and then 
examines the GOol colour by Peeking. It then 
sets its colour masks accordingly. The byte 
arrays Dimmed at the start of the program are 
multiplication and division tables to make 
plotting faster. The tables are mode specific 
and arc therefore selected each time a new 
command is called. 

I f the routine is in Mode 7 i i goes to the 
Mode 7 plot otherwise it goes to the mode 3/6 
plot routine. The routine then calculates the 
address of the pixel to be set or cleared — 
depending on the current GCol — and ORs 
this with those currcnrly set. 

The point routine also sets itself up depend-
ing on the current mode and immediately 
transfers the contents o f X / and Y % to its own 
variables X I and Y l . It then calls the routine 
it shares with the Plot commands to calculate 
the address of the pixel to be examined. 

T h e accumulator is then loaded with a value 
depending on the state of the pixel reuirned 

(continued on next page) 
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(continued from previous page) 

by this routine before returning to Basic. You 
should note that the Mode 7 point routine wil l 
return the ascii value o f the charactcr at the 
co-ordinate i f it is not a graphics character. 
This enables the user to avoid Plotting over 
control codes. 

Finally, the demonstration program, listing 
I , and a few cautions. Oncc Run the program 
repeats a graphics demonstration using most 
of the graphics procedures in mode 3 then 6 
and then 7. Hitt ing any key, after the demon-
stration has finished in a particular mode, will 
send it on to the next mode. 

The code assembles from &900 onwards — 
this may be inconvenient as no user-defined 
characters and no function keys may be 
defined. The code is relocatable and may be 
assembled at any address. It may alematively 
be Dimmed as indicated on line 3060. 

IMH HOOCJ. b, 7 DKAPKICS 
tel l?0* Ovll. Bo—' 

LAOINAXCAAI .OVIMES 

wiK;tvKC3imMiiiOiiini>tf7iii|i|iini IOBHOIBI 
>i 

WM-ttT 
TmictivwsivitiiiiiiiiXiiiuiTiiidiisi issitaiai 

•lIV.A.Iltltt.l ,7(>|iWOCrt»Bnn»lf»mv\<H ,̂lWI 

I H K I I V » S ; > : , 3 S , i , t , a , ( . : I . » I . I T I I W I I , ! 
t»«C»t<mtfni» l7 l , J« 
n 

.1 .Hlvual itcir 
I 34OCTTHOC0Monfttr*tlon inn* 
i *«rcmn-«ToiMi njor», IWOI > 
i aamoooi (•,«. . i 

CllMl/S.VM/S.VMl/lf.l.J.lllfflCCILtPtf {HBu/J.yMN/ 

T 7«M0C*0«< 4-M*/3>«? ,YW74.***-74,V4W/41 
tHPKECLirat I <•»•/:) >3.3 /1. / ia,«, 1.11 
tWKOCrWIMTI 1 .'I.rr5« 11 

nwoiri twuw U.TMLCM 4«.»*r*»«l*f- 4,»t 7 ,TMLC 
7 74.HH] 74,vdu 7 

N T ' D O F W O W N T U M I - M N 
; « « M RO « I T M « » » - « . T M I T N T M I I I : I I 
»«:- lirofuv-a TO « CTtRiC-C-lml-OKiTMLCU'k-

v*i R O E N J T . I - V . L O I V N I . K I I 
l U C - n m i M TO 4* NCNIOC<tl«l<C4li rHUK?»-

v*j xnrOitr^LtariA*] i-v-t B i r a m c i i 
Z7«C-BirtRM TO 74 «H7JlM:-mMIXr«iniU7?( 

A* I • TML£77( A<2| iCl t ex t 
2MO-lirtM4 TO lOUiMtll 

1 P > • -A70: t *. 1 »-4.J 1I uv»-*73i vml . w k-*74. • 
crtfn-47Vipl1l«IHM 

aiyt^tTnuiM i?Ci~»tHT»i.tmi r4«wni-lltiT 
! -wo. tut» m • en*"*TS 

31 KR-M-1741 *U! 4771 lnd*> »*781 I G 4 » i .«47ln.M -171. > 
»«73ir*-*74ic(iunt-47l|p»ll l»-*72 

Hlf tRKrHnt-l TO tl IF tcrxnl < • TICK CrX-OllX-M 
•H n«! m-mrrmrnnX'7 

swn-tiiiirT ox 
39MCChwl 

371. • 

111-411 Art 
I M . H I I <U>I l l t un i JWTNT I 
4»ITI it*myif 1 *l 
441ft. OMIM.LDIMTV, J HO,I IV4 
47WW.ru Yt 
«A»ilDiJi«w>H 
47»<»Y»7| M J U W N I 1 OT 7 
4MO. >t«VO» CTV43 
tvswr nap) 
WWIHHMy 
M U m i i r l i W n l 

c n « 

MiWnr tv 

M«. JunO 
97nat« 
• « » . I I » T I TMUL U T I H I L D N M T jtmieTT* 
m > IHl HOrplnrirDllIMUl STAC prrtoii ISMIUl BT» 

tarrrOUjiLMHiillPmxul-lijlTilur 
tPPYQliMiv.i I OMim>1llr>rrnv»I.Mmi<TlharrW. 

*3 . LD*M33| r k M M t • I 
lll.rit>r UMlMlLtlHTIiJMl'M'l 
Awn.r iMni .Hyi 

LD*M23TSTM>lda 

AT«LMT(JR«VIPTU]MP4 
tHOmiiiS).>|i< 
tPtOmilM luapS 
/ Ml wi*4 rt»»t ft* 1 n* 
IIP.EMlftillluii 
rmwuniPTa^ip 
7MMT* 
'•t.N«< LPMUSiKIMl. 

litTtaHl 
Tr*- r T 

7M.1W3 >tl 
.'IH.™ lUHmiTkig. 
74ILMMFF: H lAuik 

Hiii iMiMiiNiuiijmnr* 
•»TUi»*>>iM'Mt 

ram 
B3». C W I I . I T O M I I ) 
MO*H||K|»lttl 
87T. |U*> LMHIJLPLHIAM 
en. i»tbtt 
H V . F H I JTOCILCDLITA 
m . M x ' — ' i l ' K ^ — t ' 

n u i ^ i u i 
l » .M i i fOhMi 
•W.am OMtitl 
OMKTB 
17«.CllCulatl LMltllKClWTIiaMun 
KftHWlil MiLgMiUHUITIhilia 
1HIM1I*1>MM17 

i n u H i n 

n m w t 
im i ' t 
I | IH MltOlil ,» 
IITMlIWk 
I IWIW 
1I4*.M<1*1>I>I .* 
na»t i*«i . t 
II 
117 
I <• 
11* 

LC 

l? lMCw»l 

17TMN Hi<r««n 
17Aai.lMiU«AiLtMAiLI»MlLtSHA 
! '/.'MMWrw.. 1 
IHMItacrHlMI 

1 Al MR.lt 
1 3 IWTAVfAlA 
t^mwuv* 

l)7MIAvr«An 

-.WrAvrMftH 
Mini: 

1«« DAI t 

tuastAoi.vi 
I47ILOM? 

IIKWllf i l 
tTWHT̂ II 

liMI. 0Ypl.nl 

isancoiuwe 
lanp.iuowi LDOI«W 

iMUntP 

IManfApl**! 
IUWV (Jftac-wiOTApiriAttf 

IAlft.[IA|[r«.>llllTltiriMlir>l 
li.rurjipi*. 
>AUK(At>yt« 
IVMHTfl 
l7H.<nrtr UMUtltlhlAH 
• 71* sMiNuu naorw. 
ITaSlMltll 
179«.AMTA*LT4» CTVTU 
I7WIMHUH 
mm* 
174#.«iQHlr I PAHIPiBtlli — 

i7maiAtu>i« 
I ; M M A I M I C R T PIV}SA 
IIMSIMAlilaM 
miHin 
I i*vv* 

lIHaLBMS 
HO«.tii*|)«rwtif flBWlA 
IMHIIlDirwII' PtWM 
iB/unMfrrt 

•htm 

|VM.»TULHI|I I I|WAMA>> 
I1.W.MM 

IT" OIPpvwtar (l|W5A 
II I 

M L T K H A I I I ' M M I L " 

rmm.'+X'* 
/ iwir im 
?W». t*M nt 
t*omI»W> LUUVMIAPIRA 
TFWNHA OIV7NAII1IYVA • I 

2MUUI 
7tPftPMI»ll m/UiKfApi'Maic 
lllHMPIiill gUMAilMpi'Mili'*! 

71MUIMI.I 
714* M*v m»!U>l*T*pv*«t»<-
1I3«.DM> DIVihllllpi'lvla'H 
-J I 
IDWWI 
i i m i M t » i j w i i < 
> L M W P 7 > M L W » > 
nm. I—in-.— wri! 
.ciao* ji^V 

1 
M4». juapl CTWA 

1 J***point7 

l lAWiivrv 

jj*m. >.)«f>i# mil 
JTV4I. J,«(ill 10**1 

MHUMfi) • msrwn 
V-IK (map 17 t DYIi 

744*JI» M l ) 
M M . W I J I V S K K R I W 
74A4.four IIMII't 

74(WfChu. 

7311 
ran 

7 5 » . M i l ! JK1I<<1IAI< 
Tinm RU*''. .1 
N N W T I I I 

U l l . W I M I MP I 

uornn 
:tsa.p|pi7 janiriiJ9h.uiA>i 
: M * ) M l l n g i L M f n r i . [ P K H l t c m u i . l i r r y t n O M c n v i O 

AMiiaijmrra: 
IB^OFTCURLOMLRTC 
r u « . p s l n t 7 L B « ! l C « 7 l l ( e ( p u M H P 
I » 7 ( L » i n o r p 7 3 i i c » i i n i i i i 4 i J r » » » i ' p i > i i i t 7 
iboa .out i i oa L w r a n ' s 
?M.RPPTPOLNT7 JMFIRIAV* 
W H i i M i u M u i D n u i w m M i i i o n i H i i u •>• 

mnrti.imriwi m(iH»io*>i>ri»4i»mJ««c>rioA4iL 

77 l » . nol J l h ^ l M P l l P M t i H T * 
?7».IIM IBUIiiM AlPIA-P 
77M.UVY11LNM ,11 >»r mm 
7 74(1 DAHiKCiUICr.iMl.intTta.1 
77W DAIIiAMHI • CLUI I\CCm.I iSTAlAd** 
?74«IAVtLIMai>l'.Y>flT*r<ir 
77»0YY| i l .MLL« . l 7 ,V l « I IVFLLH» IPJ I lJ|M"WH.»>P lJ I«< 

M I I I >1 Oftypi JS»I» IFF 
77ML PAS I UL JIMFFT 41 ST IC HIR «WT S 
M A U N 
M . i v u o UWIMlJ»WFfllSTIiilBI»VAI»1B 
N I B . W L U D LOA43HJTKLWTTR.LBH...JOOWRTIILO*V«.J» 

IF IUITRT 
L M H i C t t l A M i ll(ML[CLBTACUUR.| 

» M . LENPR L_OMlUll.Q>CAjntlI.DV« l JMTMITIALLDVLAD 

:imiur<wji.,vi ihciiwiiiowiiu«i.a<mOrpniiiwn 
"PJ 

V » » L M 2 A < J WW • I t IL 0 » 1 'J > J t » U f I t 
.>uui itAv4.icntn%>MiiiiwiJirirApniii 
»1.I|U lUHiniETMitpOUAcpliWllllP 
7 M , ) R « « M L M « l i i m c i n » 3 i H D l i i J W > I M I > I 
'.VA.OL LM^IU-LICLLKAUL HLWV*L<tlIT 

AVDU'L.L DAvau>7>|;IAV<TU-; 
: u m i f t p u m i v i i i i J B u p i W ' A i 
»IP..inP« L UH»>JtnUI II ilSMlUEni IIXUIM7IIJBI 

U N C I I M J I I J KBV RTTIIIMTI ;TNRRTCILIM»T JBPWF CC • R 
r » 
T N P . R A L W H M IPVvttil 
nu . iov i LMMiumiruiLMMiJSRirniiniijMifTi 

c 
:'H«J>Mi'SlOIWIirpa'i lilMvdo-;iCI«-HilMj»rl1iL 

uw.imiitMiKii.pA'ti Ji»#rCCiJnrtivt3 
M I . p t r l l LMVGU>7ITMI I«W»RT3LLM<ILMLSLLV«I* ; 
» H . p v t 7 KFC*H3iJomTtriLMII37iJBllrfrXllll4v«L' 

I I J M V F K 
IWitT^vduMilHloap} 

M I L 
Wll i l l mrrmmnt • • ll«M H.14WIPD1 or Din t.Xm-1. 

XI 
i i i i im r i ' t a i n Dii'tnA wivrrrHii 
J I LKKP IKC 
roa 

'Mnm ipwrnct wnouwG • 
T U N ** I** I*«»*4 I N 

W * 
' ! ' » » » I I«R OAMIIHA H a i r iw 
JaU*».IP«0(!MAWIXlX.VIX.II7X,VZX1 
M V n . Q C M . l X . T X . L X . n X 
J I A R N N M . I I I . M I 
3iiaix-i2x->ixirx*m-vix 
J I H L M W I u u - i a n » i m - m i i i i if t M ritw DCT 

HOC 
Z1 JWOfMl-1 TO LllKOIM, 111-IHn'I.1,11 lHHTl/LII IC 

II 
iiHKiiTA«.m,ni>i)iimr 
Maa 
3lb4nH M Iruwm W1MM r* IMTPh Dtpr 
I L F P U I N W A I R I A N M I 
31RB1F Mr>] l*» IliUfWI CUE IF MOP4 TXM alon 

g-iJl UA vnu7itnnax: 
lll» j lUJ . I .W 
3IW0RIIX-A TO 371 STIT'iUI" 443 In f*>.3 
3VIPPUM*« TO I N 

u.wn>M to * 

T T M I W N - A I I 11 UM( IMIA IT I 
J7AI C IT 

i l W M i - l THtu k r t i 4 r » - l 

3274VDU1.ByT17M 
JTHWIT 
JMAVEUI. M 
1! IT 
»L*VDUt.LS.3 
I S I I U W M I : 
U U 

Mil OMHIHI «™wnn, 
JSJiOWMWOmi IIX.TX.LIX.LTXI 
J M I I I I W - I I TO n < 4 . t v i i P u n i T . « t , m p i [ i i 4 v , « , * i > i ; 

L I K I I 
X37«F0MX-rx Til n x . 7 I I 1 l ! 7 » , n i « i ( l l l 1 » i l » H I ( , l | i 

M i l 

33<W 
34MH.H CLBCLL UUMIMI K K R I I W 
M i i m p < K N I . I P « M L V T , L , I K I I R I , I R 7 I 
. U W H / W ••»X-L'H'7|KX-I«L 
.|AW-:'»|'1 / LUX—11 
344aCI-CI1CI INCI>«T-9|M< IHCI 
J «TC?< l i l l l > l ||7>U1IIPI 

T I I W U C - A 
34 7k - l«X*C 11 • v • AX*4I I-1 
I W K I H O ' I TO MX 
34 VAT 1 ̂ X-CJ • Y 1 
nnn« iw i i i . . n i r i n , i nn i- im i> . n , i i n »mmi i 

i vx i 

S N E M I 
MA»( ) I>CI-YI« IT><Y-<I I4BI .Y I4CT) 

I J I M I I M N 
J17«0]H0X IK> .OYLHI 

J31«KI,»|BI|IIIII| .linUII.VHiMMl.THilMfl.ni 

C ( • , KC, YC1 
W.HL0CALT 
W A A T I M . T T 
34JAR(MT-I*TAMOTLI-IA 
i b i K P t M C •R.COUIMJJI r) I ,Yc.»« « im<uw>i 111 
» j a m 

IHl 
1 M » C H «RCI FIU. R0UTJ«: 

17W-11 L-«| N » W LEI . « * I 
i 7HHn« i t i-CI I I I IV« i rnr>IF* i i K S I 
i 7 W « o i i . Y i i n r < n c r i i , Y - i i i r n a c r i i > i , v i ( r 

Y> 
37MUITILF - (L111 PWOil 
i i m r n t t a ' i i . i n i t - i i Y i ' i i i r l u m i p o t n t i PM> ! » I > 

a TICN CMorfCC 
tnwuiTit. i .TinuaKi.Ti I IMHK 
nAttxrnuaiii.Ti IL-IL-II imanaiiLiMiiir(Li>«icwp 

I« I . 
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We'll take you beyond 
the Spectrum. 

QUICKSHOTII AUTO RAPID-FIRE JOYSTICK 

SPECTRUM INTERFACE 

j \ JfiF^ 
1 T ^ r / 

/ / 

/ / 
fURBO INTERFA 

\\\\ 

Four great new add-ons from Ram, Number One in everything for the 
Spectrum... 

TURBO INTERFACE 
Outperforms any other Spectrum interface. Supports Kempston, 

Protek, Interface 2 and ROM cartridge software, with a full expansion bus at 
the rear. The Turbo works with two standard joysticks, making the most of the 
Quickshot ll's rapid-fire action. Features a unique built-in power safety 
device. Amazing value at £22.95. 

QUICKSHOT II AUTO RAPID-FIRE JOYSTICK 
The top games joystick with its sleek trigger fire button and an aulo-f ire 

switch for continuous shooting-a snip at only £9.95. 

SPECTRUM INTERFACE 
This Kempston-compatible interface adds real games power to your 

Spectrum. Costs just £9.95. 

SPECTRUM UPGRADE KIT 
Boost your 16K Spectrum to a full 48K, allowing you to run all the latest 

and greatest software. Only £21.95 
Where can you get your hands on Ram's amazing Spectrum add-ons? 

You can see them at branches of Boots, Menzies, Greens, Spectrum Group 
computer centres, and good computer stores everywhere. 

Ram Electronics (Fleet) Ltd (Dept YC ), 106 Fleet Road, Fleet. Hampshire GU13 8PA. 
Credit Card ho t line: 025)4 25252 (Access & Visa). 

Please send me Spectrum Turbo Inter face(s) at £22.95. j 
Quickshot II Joystick(s) at £9.95. 
Spectrum Interface® at £9.95 
Spectrum Upgrade Kit(s) at £21.95, 
(Please state issue 2 n <x 3 • ) 

+£ 1 per order P+P(£3 Overseas) TOTAL £ 

• I enclose cheque/postal order • charge my Access/Visa 

naci i i i i i i i ii i i i rrn 
Expiry Date / / 

Name 
Address 

.Postcode. 
Telephone 
24 Hour despatch for credit cards and posta; order;, (7 days for clteques.) 
All products are f uly compatible with the Sped rum. Spectrum •<• 
and Sinclair Mtrodr ives-

Ram Electronics {Fleet) Ltd 
(Dept YC ),106 Fleet Road. 
Fleet, Hampshire GU13 8PA. 

fade and Export enqunes welcome. 



^ J 
f l e n s e i m r r u t i i ^ e i s t o o c f o s « e 
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J 
p-_e«ie U A I T UH:- . 

o 
z )TOBC FNFLFF 

Not quite up 
to the standard of 
Channel 4's animation 
but getting there. 
Timothy Closs keeps 
things moving. 

PIKCHACHANJA 
FOR YOUR 

Available on 

0 0 
Telsoft. 

SPECTRUM 
Picture 1. 

1 
Picture 1. Picture 2. 

4 2 

Picture 2. 

4 
4 

2 + 3 / . \ 
2 / \ 1 

3 1 / ; \ 
3 2 3 4 

Example 1. If the two pictures do not have equal numbers of lines, Example 2. 
superimposing two or more lines will complete the picture without 
changing its appearance. 
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4 GO SUB 3500 
5 POKE 23650,8: PAPER 7: INK. 

0: BORDER 7: BRIGHT 0: FLASH 0: 
CLS 

6 PRINJ "PRESS S TO SAVE PRES 
ENT DATA": PRINT : PRINT " 
L TO LOAD DATA": PRINT : PRINT " 

A TO SEE ANIMATION": PRINT 
: PRINT " ANY OTHER KEY TO 
CONTINUE" 

7 PAUSE 0: IF INKEY*="L" THEN 
GO TO 3400 

8 IF INKEY*=HS" THEN GO TO 33 
00 

9 IF INKEY*="A" THEN GO TO 30 
00 

10 CLS : LET KO-0: INPUT "NUMB 
ER OF LINES *? " ;N 

11 DIM D (N> : DIM E(N>: DIM Z(N 
>: DIM V(N) 

12 POKE 3I000+N»8+1,N 
17 LET 2 -150: LET X-150 
18 LET NN-10 
20 FOR G-0 TO N - l 
25 LET T I - l s GO SUB 2000: POKE 

31000*G»4,Z: POKE 31000+G*4+1,X 
: LET T I - 2 : GO CUB 2000; POKE 31 
000+6*4+2,Z: POKE 31000+6*4+3,X 

30 NEXT G 
31 LET HU-USR 32024: LET HU-US 

R 32036 
32 FOR G=0 TO N - l 
35 LET T I - I : GO SUB 7000: POKE 

3100O+N*4+G*4,Z: POKE 31000+N*4 
• G»4 +1,X: LET T l - 2 : GO SUB 2000: 
POKE 31000+N*4+G*4+2,Z: POKE 31 

000+N*4+G«4+3,X 
40 NEXT G 
41 FOR G»10 TO 20: BEEP . 0 5 , 6 : 

NEXT G 
42 CLS 
50 FOR G-0 TO N - l 
60 LET D(G+1)«(PEEK (31000+N»4 

• 6*4) -PEEK (31000+6*4) ) /14 
70 LET E(6+1>+(PEEK (31000+N*4 

+6*4+1> —PEEK (31000+G*4+1>)/14 
72 LET Z(G+1 > ™(PEEK (31000+N*4 

+G»4+2>-PEEK (31000+6*4+2)>/14 
75 LET V(G+l> = (PEEK <31000+N*4 

+G*4+3)-PEEK (31000+6*4+3))714 
76 NEXT G 
00 DIM C(N>i DIM U(N): DIM 5(N 

) : DIM N(N> 
V0 FOR 6=0 TO N - l : LET C(6+l>= 

PEEK C51lfliaYHGn4> : LET U (6+ 1 ) ~PEE 
K (31000+G»4+1): LET S(G+1)=PEEK 

(3l000+G*4+2): LET N(G+1)=PEEK 
(31B00+G«4+3) 

100 NEXT 6 
105 LET NUM—128 
110 FOR M=1 TO 15 
115 PRINT AT 12,0;"PLEASE WAIT 

WHILE I STORE FRAME ";AT 14,14;M 
120 FOR 6 - 1 TO N 
130 PLOT C ( G ) , U ( 6 ) : DRAW S(G) -C 

(G) ,N(G) -U (6) 
140 NEXT 6 
150 FOR G - l TO N 
160 LET C(G) -C(G)+D(6> 
170 LET U(G) -U(G)+E(G) 
180 LET S(G)=S(G)+Z<6) 
190 LET N(G)-N(G)+V(G> 
200 NEXT G 
205 POKE 32002,NUM: LET A=USR 3 

2000 
706 LET NUM-NUM+8 
210 LET HU=USR 32036: NEXT M 
211 CLS 
215 GO TO 3000 
220 GO TO 50 

1000 FOR G=1 TO N: PRINT G;" " ; : 
PRINT X(G> ,Y(G) ,A (G) ,B (G) 

1010 NFXT 6 
1020 STOP 
2000 IF INKCY*-"5" AND Z>NN-1 TH 
EN LET Z-Z-NN 
2005 IF KO-10 THEN GO TO 3210 
2010 IF INKEY*="6" AND X>111+NN 
THEN LET X«X-NN 
2020 IF INKEY*=I"7" AND X<176-NN 
THEN LET X=X+NN 
2030 IF INKEY*="8" AND Z<256-NN 
THEN LET Z-Z+NN 
2035 IF INKEY»--1" 
2036 IF INKEY*="2" 
0 
2040 IF INKEY***"0" 
20: GO TO 3230 
2045 IF INKEY*="9" 
25: PLOT Z,X: DRAW LZ-Z,LX-X: GO 

TO 3200 
2050 PLOT Z,X 
2052 PRINT AT 10,0;"X COORD - " ; 
Z;~ " ;AT 10,16;"Y COORD - " ; X ; " 
" ; AT 12,8; "JUMP VALUE - " ; NN; " " 
2053 PRINT AT 14,8 ;"LINE NUMBER 
- - ; G ; - " : PAUSE 0 
2055 OVER 1: PLOT Z,X: OVER 0 
2060 GO TO 2000 
3000 FOR H - l TO 20: NEXT Ht FOR 
G - l TO 15 
3010 POKE 32017,6*8+120: LET A-U 
S R 3 2 0 1 2 

3011 IF INKEY*< >'*" THEN 60 TO 5 
3015 PAUSE 2 
3020 NEXT G 

THEN LET NN-1 
THEN LET NN—1 

THEN BEEP . 2 , 

THEN BEEP . 2 , 

3030 PAUSE 20 
3040 FOR G-15 TO 1 STEP - 1 
3050 POKE 32017,G*8+120: LET A-U 
SR 32012 
3051 IF INKEY*<>"" THEN GO TO 5 
3055 PAUSE 2 
3060 NEXT 6 
3070 PAUSE 5 
3080 GO TO 3000 
3200 LET NZ-Z: LET NX-X: LET Z-L 
I : LET X'LX: LET KO-10: RETURN 
3210 LET Z*NZ: LET X-NX: LET LZ -
Z: LET LX=X: LET KO-0: RETURN 
3230 IF T I - 2 THEN PLOT 2,X: DRAW 

LZ-Z,LX-X 
3240 LET LZ=Z: LET LX=X: RETURN 
3300 CLS : INPUT "NAME OF FILE ? 

" ;N* : IF LEN (N*>>10 THEN GO TO 
3300 

3310 POKE 30999,N: SAVE N*LOD£ 3 
0999,N»8+1 
3320 VERIFY NSCODE 
3330 GO TO 5 
3400 CLS t INPUT "FILE NAME ? " ; 
N*: IF-LEN (N*>>10 THEN GO TO 34 
(90 
3410 LOAD NSCODE 
3411 LET N-PEEK (30999) : DIM D(N 
) : DIM E <N): DIM Z(N) : DIM V(N> 
3420 GO TO 41 
3500 FOR G-32000 TO 32049: READ 
A: POKE G,A: NEXT G 
3505 RESTORE 
3510 RETURN 
3520 DATA 1 7 , 0 , 2 4 0 , 3 3 , 0 , 6 4 , 1 , 0 , 8 
, 2 3 7 , 1 7 & , 2 0 1 , 1 7 , 0 , 6 4 , 3 3 , 0 , 2 0 8 . 1 , 
0 , 8 , 2 3 7 , 1 7 6 , 2 0 1 , 1 7 , 0 , 8 0 , 3 3 , 0 , 6 4 , 
1 , 0 , 8 , 2 3 7 , 1 7 6 , 2 0 1 , 3 3 , 0 , 6 4 , 5 4 , 0 , 1 
7 , 1 , 6 4 , 1 , 2 5 5 , 7 , 2 3 7 , I 7 6 , 2 0 1 

T H A N K S T O A technique like ihc one 
A m e r i c a n a n i m a t i o n e x p e r t s u s e , 
Pikchachanja allows one picture to be trans-
formed into another in a smooth, 15-frame 
animation sequence. 

The pictures consist of a series of straight 
lines, with each line having a partner in the 
other picture. By changing cach line into its 
partner you can achieve up to 125 lines, and 
by paring lines differently the animation can 
be changcd, so prior planning can add a lot to 
the finished product. 

When you've finished typing in the 
program, run it and you'll sec the main menu: 

PRESS S TO SAVE PRESENT DATA 
L TO LOAD DATA 
A TO SEE ANIMATION 
ANY OTHER KEY TO CONTINUE 

Press any key other than S, L and A and the 
computer will ask how many lines arc 
required in the pictures — it must be the same 
number for each picturc as every line must 
have one partner, but see note with example 
1. 

T h e screen will then clear and the cursor 
will appear, together with information 
concerning the cursor position, the number of 

lines entered and the present cursor jump in 
pixels. 

The pictures arc confined to the upper third 
of the scrccn for memory reasons. Now you 
can enter the first picture lines in one of two 
ways: 
1. Plot a point, move cursor and.plol another 

point. A line is drawn from one point to 
the other. 

2. Draw a line from the last point plotted on 
the previous line to the cursor. 

Apart from using the cursor keys to move the 
cursor, here are the other controls: 

• 1 sets cursor jump to one pixel 
• 2 sets cursor jump to 10 pixels 
• 0 plots a point 
• 9 draws a line from last point plotted 

When all the lines have been entered, a 
short beep transfers the first picturc to the 
lower third of the screen. Now you can draw 
the second picture in the same way, entering 
lines in the appropriate order so that pairing is 
automatic. 

The Spectrum wil l then proceed to draw up 
each intermediate frame on the screen and 
store them in its memory. When all 15 frames 
have been stored, the screen will clear and the 

pictures are transformed back and forth in a 
smooth sequence, during which the main 
menu can be recalled by the touch of a button. 

The Spectrum will then proceed to draw up 
each intermediate frame on the screen and 
store them in its memory. When all 15 frames 
have been stored, the screen will clear and the 
pictures are transformed back and forth in a 
smooth sequence, during which the main 
menu can be recalled by the touch ofa button. 

T h e d3ta held in the computer can be saved 
by pressing S while the main menu is dis-
played. 

Data can be loaded by pressing L while the 
menu is displayed. Having entered the file 
name the Spectrum will search for the file 
and, i f found, will begin to draw up the frames 
and store them in its memory as mentioned 
earlier. The animation sequence present in 
memory can be viewed by pressing A. 

For a copy of Pikchachanja together with 
many oilier novel applications, contact mc at 
5 Western Drive, Shepperton, Middlesex, 
T W 1 7 8HJ. Simply send a blank tape and an 
SAE together with 99p for recorded data 
which can be loaded directly into your 
Spectrum. H 
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Listing 1. 

r -749? *r<=S«l7 cte»S9229 «J»chrJ<34 

29 sm=s»+a nexT 

38 i-fotOehktfteflprirYt'dftta trror" end 

190 dl-' l " ro*»«ctt«*,3" »or d i * t . t 

lie prir-fg 

120 pol«63l.i9 n><*:«632,l3l p<*el98,2 
138 frrul 
10OOO ^ i t? 165. 248. 74. 74. 41, 254 

10019 (lata 168, 135 236- 38, 133- 252 

10829 data 135, 235 30, 133, 251 165 

10939 data 243- 41. 7. 168, 250 

10049 data 41 7, j ig , 250. 41 

19059 data 246- 24. lOl, 251, 133, 25: 

19069 data 165, 252 191 24? 133, 252 

10970 data 32, " j . 29 189 2? 

KWW data 31 17 . 251, 145 . 251 96 

19090 data 32- 73, 29. 189, 37. 31 

101?<3 data 4? 251, 145. 251, 96- 169 

191. data 9, 133, 245, 133, 251. 169 

19120 data 32. 133. 252, 165, 259- 19 

19139 dat* 19- 10, 24- 105- 64, 133 

18J40 data 160. H. 177. 251. 145 

19150 data 2-, 169, 9. 145 251. 230 

10160 data 249, 239 251, 298. 242, 239 

19170 data 250 . 239, 252, 165, 252, 291 

I0ISO data 48, 298. 232 56, 165. 1 

10196 data 41, 254, 133- 1- 169 6 

1 0 ^ data 133, 249- 133 - 251. 169, 32 

10210 data 133, 251 165. 259. 10. 19 

10220 data 10, 24, 195, 64. 133. 250 

10230 data 168, 0, 177. 249. 145 251 

10240 data 230, 249 - 230, 251, ^<J8, 246 

1025O data 230, 250, 230. 252. 165, 252 

18260 data 201, 49, 288, 236. 165. 1 

16270 data ?• I 133, 1- 96- 169 

18239 data 0, 133. 251, 169- 32, 133 

10290 data 252, 169. 192, 133, 249, 169 

16366 d*?a 40, 133, 250, 160, 0, 177 

10319 data 251, 145, 249- 165. 249- 24 

10329 data 105. ! 133, 249- 165, 258 

10339 data 105. 9 133, 250- 238, 251 

19348 data 28$, 235. 239. 252 165, 252 

10359 data 201, 48, 288, 22?. 96, 32 

10369 data 189, 30. 32, 162. 30 129 

19379 data 16? 81, 141- 20 3, 169 

19589 data 38. 141, 21. 3 169- I 

10399 data 133, 247 141, 26, 298. 173 

10490 data 17 21®. 41, 127 141, 17 

10410 data 20t> 169. 162. 141. (8, 29$ 

10429 data 169- 255, 141, 25, 208, 169 

10430 data 0- 141 14. 220, 38, 96 

10440 dan 165 . 247 201. 2- 249. 36 

10459 djr? P3, 17 208 - 41-223. 141 

10466 data 17, 288, 169, 21, 141, 24 

19470 data 288 235 247. 169- 129, 141 

10480 da+i 25 203. 173- 17. 28$ 41 

19499 ds+j 127. 141 17, 283, 169 49 

19590 141, 18, 298. "V, 49- 234 

19519 data 173. 17- 288, 9, 32, 141 

19520 data 17. 298, 169. 29- 141, 24 

18530 data 298- 198, 247, 169, 129- 141 

19540 data 25- 298, 173, 17. 298. 41 

10550 djT» 127. 141- 17, 298. 169 162 

18560 d>+i 141, 18, 288- 194, 168, 194 

19570 data 170, 194. 64, 169. 0- 133 

19538 data 251, 169, 32, 133. 252. 160 

10590 dat* 0. 169- 0 145, 251- 239 

10600 data 251. 208- 248 238, 252, 165 

10619 data 252, 201 64. 280. 249 96 

10629 data 169, 9- 133, 251, 169- 4 

10630 data 133, 252, 165, 249, 19. 10 

10649 data 19 10. 5, 248, 133- 248 

10S59 data 165- 248. 145- 251- 165- 251 

10660 data 24 195, 1, 133, 251, 165 

19679 data 252, 105 9, 133, 252, 201 

10680 data 6- 208. 235, 165, 251, 201 

19690 data 48 293- 229, 96- 0- 32 

107O0 data 64 33, 125, 34, 192, 35 

Channel 4 spent £50,000 
to get that pixel-
spinning logo. Nalin 
Sharma adapts Tim 
Closs' program for an 
economy version for 
your CBM-64. 
So LM PRESSED were we by Timothy Closs' 
Pikchachanja program for the Spectrum — on 
page 94 — that we asked Nal in Sharma to 
convert it for the C B M - 6 4 . His version works 
in the same way as the Spectrum program 
cxcept that it offers 18 rather than 15 frames 

19710 data 9, 37, 64. 38 128- 39 

10720 data 192, 40- 9, 42 64 43 

10730 daU 128- 44, 192 , 45, 0, 47 

10740 data 64 48, 128, 49.- 192, 50 

10750 data 0, 52, 64. 53- 128, 54 

10769 data 192- 55, 0, 57, 64. 58 

10770 data 128. 59, 192, 60, 0. 62 

10789 data 128, 64, 32, 16, 8, 4 

10799 data 2, !• 127 191, 223, 239 

10890 data 247- 251 253. 254. 129- 169 

18310 data 49, 141, 29- 3, 169, 234 

19820 data 141, 21, 3, 88, 169, 1 

19838 data 141. 14, 229. 169- 21, 141 

19840 data 24, 203- 173. 17. 298 41 

1085e data 223, 141 17. 288, 169, 0 

19860 data 141, 26, 298- 96. 253 

Listing 2. 

18 P0KE5328i ,15 

40 POKtt.5,70 P0KE51,79 P0KE56.29 
P0KE52,29:CLR 

58 PQKC658,128 
58 MOUEDN-7664 
68 L0DFRAME"7683 
62 PL0T=7548 
6-1 SAUFRAME"7562 
66 UHPL0T=755i 
68 SETUP-7712 
70 ZP=248 
80 N«78 

188 REM** X.Y " LAST POINT * * 
110 REM** X I , Y i = NEXT POINT * * 
120 REM** T-TAN6ENT V ' / X ' * * 
130 REM** N - NUMBER OF POINTS * 
¥ 

169 REM** D1 = PIXEL INCREMENTS 
* * 

165 REM** F = NUM8ER OF FRAMES * 
* 

170 REM** 
175 REM** 
180 REM** 
185 REM** 
288 0I MftX< N,4> 
218 FORCP=8TON F0RJ-8T04 
228 AX< CP , J > =8 NEXT NEXT 

238 X=58X1«X :V-25 :Y1=V :01=5F=1 
7 
248 PR IM T'V-n.l.M.M.l.l.l.l.l.l.t.l.l.: 

1-DRAU PICTURES" 
258 P0KEZP,1 P0JCEZP+i,8SYS SETU 
P REM***PAPER(ZP > * * * ! NIC C2P • ! > * * * 

278 PRINT" 

288 PRINT" 

2*SAUE DATA 

3-LOAD DATA 

4-SEE AN IMA 290 PRINT" 
TI0N" 
388 6EIAS IFAS=""THE»3e0 
318 A=UAL < AS ) : IF AC 1ORA>4THEN308 
313 P R I N T ' V P0KEZP. 1 :P0KEZP*1,8 
SYS SETUP REM***PAPER(ZP>***1NK 

<ZP+1>*** 

317 C-XO=Y:GOSUB180e 
328 ON A 605882318 ,4888 ,5888 ,688 
0 
338 60T02-48 
358 END 
368 REM * * * 

36b KfcM * * * DRAM 1ST PICTURE * * * 

368 REM * * * 

376 FORCP~8T0N PRINT'L'L*L'l'I 'l11'l* 
Uiiil^]"TAB<25)CP"|| "PR INTTAB(25 
>01"|| • " 
488 G0SUB788 
485 IFAS="£"THEN 485:REM**f INISH 
<H> 

418 IFAS^'TT'THEN 458:REM**LINE<F 
5>** 
41b REM*** HANDLE PLOT <F1> * * * 
420 C=X1:D-Y1:S0SUB1888 
438 AX<CP,4>=8:REM**JUST PLOT** 
448 G0TU488 
445 RrM*** HANDLE LINE (F5> * * * 
450 IF CP'=8THEN420: REM**CHECK** 
455 G0SUB88B 
468 AXCCP,4>=1•REM**PLOI B LINE* 
* 

488 X = X1: V = V1: AX.CCP, B>"X : AX(CP . 1 
>«Y NEXT 
•185 AX(CP,4»=2:CP = N+1:RETURN 
432 REM * * * 
495 REM * * * DRAU LAST PICTURE * * 
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' 0 of animation. 

When the program is run, a menu appears 
with four options: I Draw Picture; 2 Save 
Data; 3 Load Data; 4 See Animation. Details 
of these options are given below. For a more 
general introduction to this cartoon facility 
you arc advised to consult Timothy Closs' 
article. 

Controls for drawing are: 
A/Z = Up/Down 
Cursor up/Cursor left = Left/Right 
' = Decrease Pixel Jump 
't = Increase Pixel Jump 
£ = Finish 
Fl = Plot Point 
F5 = Draw line from last point 

Once the £ key has been pressed, you must 
draw the last picture using the same number 
of points. However, this time the £, F l and F5 
keys will have the same function — either a 
point wil l be plotted, a line wil l be drawn or 
the program wilt return to the menu 
according to how the first picture was drawn. 
Once completed, the program will draw and 
store frames 1 to 16 and will then return to the 

menu. 
Save da ta — saves the contents of the array 
A % (CP,G) to tape or disc. Then it returns 
you to the menu. 
Load da ta loads data from tape or disc, 
and then draws or stores frames 0-17, followed 
by a return to the menu. 
See a n i m a t i o n — shows all 13 frames in 
forward and then backward sequence. This 
continues until Return is pressed. 

T o enter the program: 
1. Type in listing 1 — check and alter for 

cassette/disc and then save "CLOADER". 
2. Type in listing 2 — check and save 

"CART" after "CLOADER". Please note in 
line 80 in listing 2. N is the maximum 
number of points available, ft can be 
increased from 70 by cutting out all the 
Rem statements. Each frame takes up 
2,048 bytes. Four frames are stored under 
the Basic Rom. 

Memory map. 
$0800—$1D45 = Basic program 
$1D49—$1F51 - Machine code 
$2000—$3FFF = Hi-res screen 
$4000—$CFFF = Storage for 18 frames 

iCHANJA 
498 REM *** 
580 r0RCP = flT0H : PR t HT - s f f f f f f ft'L'f 
tfcl!l!l!]"TAB<25>CP"H " PRINTTAB<25 
J D I ' H r 
518 IFA/i<CP,4>=2THEN620 
528 G0SU8788 
S38 IFA>C<CP,4)-1 THEN598 
540 REM*** HANDLE PLOT <fl> *** 
5se c - x i o = v i G o s u e i e e 0 
578 G0T0618 
580 REM*** HANDLE LINE <F5> *** 
59ft IFCP=8THF«S5B:RFM**CHFnK** 
595 GOSUB' 
610 X-Xl: ,:AX<CP,2>-X:AX(CP,3 
)-Y.NEXT 
628 CP=N*1:RETURN 
692 REM *** 
696 REM *** GET KEY SUB *** 
699 REM *** 
700 GETAS:IFA5=""THEN708 
705 C">Xl-D*Vi:GOSUB2000:REMw*UNP 
LOT** 
710 IFAS=,,fi"THENVi=Yi-DI - G0T077-1 
: KIM **UP** 
720 IFAS-="Z"THFNYl-Yl+Dl G0T0776 
:REM **DK** 
738 IFAS = "|]"IHEHXl = Xi*DI GOTOT72 
REM **RT** 

740 iFft$~*'lU"THENXi~Xi-DI: GOTQ770 
:REM **LF** 
750 IFAS="i"0RAS-"H"0RAS="t"THEN 
RETURNREM **F1~PL0T & F5=LINE 

& t -FINISH ** 
755 IFAS="*"TH£NDI = 01-1: IFDK1TH 
ENDI-1 
768 IFA$-"f"THENDI-DI+l IFDI>10T 
HLNOI-10 
762 PRINTTAB<25)&1"!I O" 
765 C=X1:D = Y1:GOSU81880:60T0788 
778 IFX1C0THE«X1=319 G0T0782 
772 IFXl>319THEl4Xl-e GQT0782 
774 IFYl<8THtf1Yi = 0: GOT0782 
776 IFV1>47THENY1"47:GOT0782 
782 C=X1D=Y1 GOSUB1000 REM**PL0 
T*» 
784 GOTO700 
798 REM *** 799 REM *** DRAW LINE SUB *** 

888 IF XIX THEH 86S 
005 IF Vl-Y THEN 988 
818 T-<Y1 Y>/<Xl X>:H=SQR<CX1 X> 
t2+<Yl-Y>t2> 
828 S=(X1-X>/H REM **AUT0 STEP 0 
IFF** 
83ft FORI-XTOXISTEP S 
848 Y3-I NT <Y•(T*(I X>>».5> 
850 C=I:D=Y3GOSUB1800 
860 NEXT RETURN 
862 REM *** HORIZONTAL LINE *** 
865 IF V1=Y THEN RETURN 
870 FOR Y3-YT0Y1STEI* SGN(Y1 V) 
880 Ĉ X:D~Y3 G0SUB1808 
890 NEXT RETURN 
895 REM *** VERTICAL LINE *** 
900 FOR I =XT0X1STEP SGN(Xl-X) 
910 C'I:D»Y GOSUB1008 
920 NEXT RETURN 
990 REM*** PLOT SUB »**<C,D>»** 
1688 POKCZP.DPOKEZP+l̂  IFCC256 
THEN1828 
181B PI)KCZP+t,i C=C-25G 
1828 P0XEZP»2,C:SVSPLOT RETURN 
1990 REM*** UNPL0T SUB ***<C,0>* ** 
2000 PQKEZP,D POKEZP+1,0 IFC<256 
THEN2820 
2818 POKEZP+1,1-C=C-256 
2020 POKEZP+2,C SYSUNPLOT RETURN 

290e REM*** DRAW PICTURES *** 
2910 PBlHT'Vt'l't'l'ljpfffr1'1't'l'HI't'i 

POINT NUM8FR=" 
2920 PRINT" PIXEL JUMP 

3000 G0SU8370 SYSMOVEDN 
3818 POKEZP+2,0:SYSSAUFRAMt 
3816 C=X O-Y:68$Uet0e0 
3820 G8SUB588 
3838 POKEZP+2,17 SYSSAVFRAME 
3099 FORH-1 TO < F 1> 
3108 F0RCP=0T0N 
3118 IFAX<CP,4>̂ 2THEN3185 
3120 X1=AX<CP, 0) + INT<<<A/.<CP,2>-
A^(CP,0>)*H/17)•.5) 
3130 YlAXtCP, 1 > • INT<((A/;<CP,3> 
AX<CP,l>>*H^17> + .rt> 

4040 
4050 

3148 IFft>:<CP,4)=eTHENC-Xl D^Yl G 
0SUB1088 
3160 IFAXCCP,4)~1THENGOSUB80O 
3180 X=X1:Y=Y1 NEXT 
3185 CP=N+1•SYSMOUEDN 
3190 POKEZP+2,H:SYSSAUFRAME 
3200 NEXTHRETURH 
3990 REM*** SAOE DATA *** 
4080 SYS7981 
4002 PRINT-Li-'tL'tttL'tL'tttttt! SAU 
ING DATA " 
1005 PRINT-ENTER FILE NAME" 
4010 INPUTNM5 
4820 PRINT"UJT?APE OR !J0*lSK ?" 
4830 GETXS:IFX$=""THEN4838 

IFX$="T"THEN4888 
IFX$O"D**THEN4830 

40GO OPEH1,8,4,"8:"+NM$*", S, H" 
4078 GOTO4090 
4080 OPEN!,1,1,NHS 
1030 FORCP 0TON:FORG=8TO4 
4180 BT-AX<CP,G) PRINT*1,BT 
4110 NEXT 
4128 NEXT CLOSEl 
4130 RETURN 
4990 REM*** LOAD DATA *** 
5000 SYS7981 
5002 PRmfll'I'I'fl'IiM'I'HHHHHHi LOA 
DING DATA " 
5005 PRINf'ENTER FILE NAME" 
5010 INPUTNM5 
5020 PRINT'UTJAPE OR JD"ISK ?" 
5030 GETXS:IFXS-""THEN5038 
5848 IFXS-"T"THFN5O80 
5850 IFXS<>"D"THEH5838 
5060 OPEN1,8,4,"0:"+NMS+",S,R" 
5070 GOTO5890 
5080 0PEN1,1,0,NHS 
5090 F0RCP̂ 8T0NF0RG=6T04 
5100 INPUT«1,BT:AX<CP,G)-BT 
5110 NEXT 
5120 NEXT:CLOSEl 
5125 POKEZP,1 POKEZP+1.0 SYS SET 
UP 
5130 K0RU-6T0F 
51-10 F0RCP-8T0N 
5150 IFA (̂CP,4)-2THE(t5210 
5160 X1=AX(CP,0)+ l«T(<(A/;<CP,2)-
AX<CP,8))*W/17>+.5) 
5170 V1-AZ(CP,1>+INT<<<AX<CP,3)-
A/C<CP,1>) *H/17> • , 5> 
5180 IFAX<CP,4> 0THENC-X1 D=Y1G 
OSUB1000 
5190 IFft/C(CP, 4)-lTH£N60SUB888 
5280 X=Xl:Y=Y1.NEXT 
5210 CP = N + 1: SYStlOUEDH 
5228 P0KEZP+2,U-SYSSAUFRftME 
5238 NEXTH:RETURN 
5998 REM*** SEE AN I MA I I ON *** 
6808 PRIHT"H!Mll!iail!lllilliaiIUllij AN I 
MOTION " 
6O05 F0RW-8T0F 
6010 P0KEZP+2,H SYSLODFRftME 
6038 NEXT 
6035 GETAS:IFAS=CHRS(13JTHENRETU 
RN 
6848 FORU=FTOOSTEP-1 
6858 P0KEZP+2,U SYSLODFRAME 
6878 NEXT 
6106 GOTO6O05 m 
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Ctae you bnave enough 
to enfeR the savage would 

of mighty Conanl 
Ye* 
Ms 
the 
ore 

i 
You've experienced his 

barbaric world in movies, 
novels and comics. Now Conan 
is ready to spring to life in 
your home. 

So flex your muscles and 
prepare to do battle. 

Your mission is to slay Conans 
wicked rival and bring home a 
bounty of gems. Blocking your 
way are fire-breathing dragons, 
poisonous scorpions, vicious 
bats and other deadly 
adversaries. 

If that wasn't enough, you also 
have to fight your way through 
dark caves and dangerous 
dungeons, while looking out for 
mysterious creatures waiting 
their moment to attack! 

A 
ATARI 

Commodore 64/ 
Atari Disk 
Commodore 64/ 
Atari Cassette 

£14.95 
£9.95 

4 

from Dabttoft 
THE LEGENDARY 

BRace Lee 
> Twenty Secret Chambers • Dazzling Graphics 

• Unique Multiple Player Options 
Spectrum 48K £7.95 
Commodore 64 Cassette £9.95 
Commodore 64 Disk £14.95 
Atari Disk/Cassette £14.95 m: !®@HJ)J U.S. Gold Limited. Unit 10. 
Parkway Industrial Centre. Hcncagc Street. 

Birmingham B7 4LY. Tel: 021-359 3020. 

SMiV ». >>' !•!• I l fl ^ • ' - -*• !•> iw 
j « . IK. I. rk. rj f n 



SCREEN IS A machine-code program for the 
16K. ZX-81 , enabling the creation, editing, 
moving and storing of any rectangular block 
of the screen. The following facilities are 
included. 
• Any block size from one character to a 

lull screen may be defined on the screen. 
• There is full on-screen editing, and all 

single characters — including graphics 
and inverse — are available directly from 
the keyboard. 

• The whole block is stored in a Rem which 
is automatically adjusted in size. 

• Cursor movement may be sclectcd as 
either automatic increment which is 
useful for text input and character 
repeats, or cursor key dependent which 
will assist in the creation of graphic 
designs. 

• Once defined, the block may be moved 
on screen using the cursor keys. It may 
be erased, printed in its last position, or 
the print position may be altered to any 
part of the screen. 

• Also included is a fast screen clear. 
Possible uses for Screen include creating 

and storing graphics pictures, animation of 
games, saving and printing text and data. 

T h e program is 1,066 bytes long and is 
contained in two Rem statements. T o enter 
the program, first type in 1 Rem and 535 
characters. This is best done in fast mode, 
repeating one character until three short of a 
full line on the 17th line. 

I f correct, Print Peek 17049 should give 
118. Edit this line to 2 Rem and delete four 
characters. Print Peek 17586 should give 118. 
Type in the hex loader program in listing 1. 

Using this, first enter the machine code in 
listing 2 — start 16514, finish 17048. Then 
run again to enter listing 3 — start 17055, 
finish 17585. 

T o save time in the event o f a crash it is wise 
to save the program at this stage. 

Testing can only be effectively carried out 
by following the instructions. 

I f a crash or problems occur, then the 
machine code may be checked using the 
program in listing 4. Hold down any key and 
listing will progress. The program line follow-
ing 2 Rem cannot be removed at any time, but 
it may be edited to a minimum length or used 
with this program, e.g., 3 Rem. 

T o enable the program to run, an existing 
Rem statement must be specified. T h e Rem 

(continued on page 101) 
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Announcing for the AMSTRAD CPC464 
The start of a complete Expansion System.. 

SIDEWAYS ROMS at lastl 
No more loading . 
Leaves 40K free! 

The perfcct system: 
•All powerful Assembler 
'Complete Disassembler 
*Full screen editor 
•Multi function Adaptor 
*Huge expansion potential 
in one simple unitl 

So easy to use and learn . 

10 MEMORY HIMFM-10 
20 s t a r t " H I MEM*1 
30 iASSEMBLE,*tart 
40 "get s t a r t 
SO ' l i m i t StFFFF 
60 'ORG - i t a r t 
70 'CP lO:SCF:Kt T Z 
SO 'RSI 1.&B/H2 
tO ' 0 * 3 &bis2B 
lOO'JP s t a r t 
I 10'END 

Meet MAXAM a new full-feature no-compromise 
Assembler/Disasscmbler/Editor - with a difference. It's in 
a very full 16K EPROM which plugs directly into the 
AMSTRAD. No waiting while it loads — it's always there! 
You can still use the Disc unit. You also get, as a bonus, a 
new expansion socket for Amor's new range of Sideways 
ROM cartridges (containing, for example, our forthcoming 
Word Processor). 
MAXAM uses no BASIC RAM space. It lets you mix BASIC 
and Machine Code just like the 8EEB! Or, you can 
assemble direct from the Editor, and you can even use the 
Editor to edit BASIC programs! 
MAXAM is ESSENTIAL softwae for the AMSTRAD 
enthusiast. 

Cassetto (reduced specification): C I3 .50 
Disc: £26.90. All prices include p. & p. 

MAXAM in ROM £59.9° 

7 y J y l l J . l l M ^ 
/ / / / / / / / / • / / 

High Quality Software 

Software Houses: We have the perfect low cost system for software in ROM! Talk to us! 

Technical Data 
'Supcf f«t 3000 hwitoitn mcnbly "Con 
fidoniul Assembly "PIEnglah tnet 
mnsaget "FtJ Eiprnuon evaluation "Un 
lejliieted tabd names *Dir«ctiv« m etude: 
Ofifi. BYTE, WORD. TEXT. RMFM. I FT. IF, 
GET. PUT. IIMIT. CODE. MJCODE. ftEAU 
Command: include: tlSl. NULtSI. tlSTP, 
TITLE. PACE. PtEN. WIDTH, DUMP. 
"Moiudnvtn Set«n Editor includes move 
COPY MKI delete bloc. lata, search and 
replace, print alfevt ol kit. Load Save 
allfeart ef I til. DaciflQM vtuion onlv: 
Roister diipijy. Memory Edit commands, 
bi<J*poNii, siiimj search in RAM link to 
AMSDOS 
Technical Enquiries 01 85? 2174. 

Cheques/P.O.s to: Arnor Ltd, PO Box 6 1 9 , London SE25 6JL. Order Hotline 
0 1 - 6 5 3 1 4 8 3 (2pm-6pm) 

line r.a 
used. 

T o • 
than 2 

P 

I f N 

L aJ 
Vffco 
must I 
mode 
appear 
the f d 
by p d 
and 

Fur* 
screen 
coprti 
posa* 

bUrJc 
p m : a 
scrtm 
shift 

M M 

SPECTRUM 
THE MACHINE CODE 

SYSTEM 
. . one of the all too few jewels of 

Spectrum programming... 
deserves a placc in every serious 
programmer's library" 
(Simon Spnngett—Popular 
Computing Weekly—June 1984) 
" .. the whole package is very 
friendly and easy to use . . . can be 
highly recommended for those who 
arejusl about to start programming 
in Machine Code." 
(Phil Holliday—Your Computer 

May 1983) 
Fully compatible with 
MICRODRIVES/NETWORK/RS232 
(with Interface 1) and most 
popular Centronics interfaces for 
80 col. printout. 

AMSTRAD 
THE MACHINE CODE SYSTEM 

* Both programs in one packagc 
* Many NF.W FEATURES 
* Compatible with CASSETTE and 

DISC 
AVAILABLE SHORTLY 

* Send SA.E. for fully detailed leaflet 
* Available from many computer 

shops, or by hASI mail ojdur by 
sending a chevjutyp.G o. 

ri isB 
PiCTURESQUI 
PICTURESQUE 
^ICTURESOUF 

Dcpt VC, Pictures^-, b Hill. Wtsi Witkham, Kent BR4 9BB 

POOLSWIN 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poolswouior is a sophisticated Poobt 

prediction aid It comes completo with the largest database 
available 22000 matches over 10 yearn. Tlw daiahas* update* 
automatically as results come in 

• PKKDICTS Nor mstSCOREDRAWS, but AWAYS. HOMES 
Md NO SCORES 

• SUCCESSFUL StLtC guarantee that Kjoiswuuwr pcitorms 
ngnifcuitly better than chance 

• ADAPTABLE Probabilities are given on eveiv iuluie 
choose as many selections as you need (or your bet The 
ptociso prediction formula Can be set by the mer you can 
develop and lest your own unique method 

• SIMPLE DATA ENTRY All English and Scottish tuam namox 
are in the prooram Simply type it-. Iho infetimr* numb*»r( from I h e O r u»> FIXOFN 
lo pioducti Cucture list automatically (see below). 

• DISC MICRODRIVE COMPATIBLE All versions (except Apple and IBM > art! npptwd 
on tape, with .-ample instructions tor conversion to disc*miaodrtve operation 

(This seasons results are supplied with the package so that predictions can vUrl iminedjaiuly.) 
AVAILABLE FOR Spcctrim (48X1. Commodore 64, VIC 201I I6K), AMSTRAD 
CPC 464. BBC B. Atari (48K>, ZX81<16K>. Dragon. Apple IL IBM pc 

PRICE £15.00 (all inclusive) 

Komi, n t drtiijw 

FTXGEN84/5 
AT LAST No more isruggting for hours la get the 
tunuie list into the computer ITXCEN has been 
programmed with «U Ewjlrnh and Scottish 

fixtures for 1984 S. Simply type in the date, and the full fixtuie lui u 
generated in second*. FuQv compatible with Poolswinner 
POOLSWINNER with FIXGEN £16.50 (all inclmuvc) 

rixgen alone £5.50 

COURSE WINNER V3 Goursowinner is designed to 
allow you to develop and test 

THE PUNTERS COMPUTER PROGRAM ^ T v ^ Z Z Z u e t n 
daily newspapers or 'Sporting Lite', the most important factors can bo input and 
analysed. The program is supplied with a database detailing bevt trainers and 
jockeys, and •(fleet of the draw loz all British cotutec (Flat & National Hunt.) 
AVAILUU. IOK Spectrum (MCj, CDemsdeto M, BBC(II, Dnece. AtariMMl Apple R 

PRICE £12.50 (all inclusive) 

AVAILAB1F. (RETURN OF POST) FROM 

phone 24 hrs SOI'TWARM phone 24 hr» 
37 COUNCILLOR LANE. CHEADLE. CHESHIRE. S 061-428 7425 
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(continued from page 99) 
should initially contain no characters, and any 
line number, except 1 and 2 of course, may be 
used. 

T o specify the line number N , i f N is less 
than 256, then enter: 

POKE 17055, N 
POKE 17056, 0 (DEFAULT 0) 

I f N is greater than 255 then enter: 
POKE 17055, N — 2 5 6 * INT (N/256) 
POKE 17056, INT (N/256) 

Call the program with Rand USR 17254. 
When m Rem is used for the first time, key 1 
must be pressed next to enter the edit screen 
mode. Subsequently, when a qucsiton mark 
appears in the bottom left-hand corner one o f 
the following 1 to 6 functions may be selected 
by pressing the corresponding number key 
and 7 by pressing Ncwlinc. 

1. Edit screen 
2. Erase and move block 
3 Move block without erase 
4. Erase block 
5. Erase screen 
6. Print block 
7. Return to Basic 

Function 1 enables the editing of the whole 
screen, definition of the block size and 
copying the block into a Rem. T h e cursor 
position is shown by a flashing character, a 
blank wil l flash as a black square. This 
position may be moved anywhere on the 
screen using the cursor control keys with 
shift. 

Moving horizontally, on reaching the end of 
a line, the next position will be at the opposite 
end of the next line vertically, depending on 
the direction of travel. Initially, when a 
charactcr is entered the cursor wil l move to 

Listing 2. 1 Rem. 

16514 1D011E021F872004 = 264 
16522 2105228323032485 = 410 
16530 36813C822A073784 = 609 
16538 39063E862608380A = 371 
16546 29092B8A2C892D88 = 593 
16554 2A0C40233E33CDF5 = 716 
16562 41CD29411803CD1A = 634 
16570 41FE7520F9CD2241 = 1021 
16578 3EAECDF541CD2941 = 1062 
16586 1803CD1A41FE7720 = 728 
16594 03CD2241E63FC680 926 
16602 18F03EACCDF541CD = 1218 
16610 29411803CD1A41FE = 683 
16618 742003CD2241E506 = 690 
16626 1621814023BE2328 = 548 
16634 0410F918017EE118 = 669 
16642 E3211C413E00BE20 = 637 
16650 023E0C77E11818C1 = 661 
16658 18C8C11897C118A8 = 977 
16666 771800CDA9411807 = 613 
16674 E3010700ED42E3CD = 970 
16682 7941E5CD9B4128DC = 1100 

the next print position thus allowing faster 
inpur of text and data and also resulting in 
charactcr repeat at flash speed i f the key is 
held down. 

By pressing shift and function together, this 
automatic increment is cancellcd and move-
ment is by cursor control keys only. This will ( 

enable easier construction of graphic figures 
etc. Pressing shift and function again will 
return to automatic increment. The cursor 
will not move out of the confines of the 
scrccn. 

The mode letter will appear in the bottom 
left-hand corner of the screen. Initially N , this 
indicates that the normal singlc-charactcr face 
values of all keys arc available. Pressing shift 
and graphics characters will have those as facc 
value. 

Shift and rub out will give an inverse I , 
indicating that all keys arc now the inverse of 
facc value. Shift and edit will return mode to 
N . The mode may be changcd at any stage 
and in any sequence. 

The definitiuti of the print position and 
block size is achieved as follows. T o the right 
of the mode letter is a number, 1-3, which 
indicates the next print position or block size 
value that is to be defined. A I indicates the 
top left-hand corner of the block. T o define 
this, move the cursor to the required position 
and press Ncwline. A2 will now appear, 
indicating that following this last procedure 
you may define the lop right-hand corncr of 
the block. A2 then indicates that you may 
define the height or number of lines in the 
block and only vertical movement is necessary 
for this. 

Once the 3 has appeared, editing the screen 
can be carried out at any stage up to Ncwline, 

16690 FE7928C0E147C640 
16698 7838EC112100FE70 
1.6706 2821FE712822FE72 
16714 2823FE732824FE74 
16722 28B0FE7528BCFE77 
16730 28BB3DFE7528023C 
16738 C9C1C9CDE44118BF 
16746 CDD64118BACDBE41 
16754 18B5CDA94118B07E 
16762 F5FE0028043E0018 
16770 023E80770E300600 
16778 10FE0D20F9F1770E 
16786 30060010FE0D20F9 
16794 C9CDBB02444D5114 
16802 C8CDBD077E15C9FD 
16810 7E3EFE1F2009CDD3 
16818 41D823F0363EFF23 
16826 F0343EC9FD7E3EFE 
16834 002009CDE1410828 
16842 FD363E202BFD353E 
16850 C9110000FD7E3DC6 
16858 EBD819FD343DC911 
16866 0000FD7E3DD60108 

when the block is copied into the designated 
Rem which is adjusted in size to suit. 

Once entered, the whole procedure must be 
completed. Any attempt to define impossible 
positions in stages 2 and 3 will result in a 
return to stage 1, but all data on scrccn will be 
retained. T h e block size may range from a 
single character through any rectangular form 
to a full screcn. After Newline on 3 there is a 
return to a choice of function. 

On pressing the key, for function 2, " M , E . " 
will appear in the bottom left-hand corner and 
the top leli-hand comer character of the block 
will flash. Using Shift and the cursor keys the 
whole block is moved and the previous 
position is erased. 

T h e block will disappear off the right-hand 
edge of the screen until the flashing character 
is at the extreme right. T h e next move wil l 
result in the whole block being printed one 
line down at the far left of the scrccn. 

Wi th left-hand movement the reverse wilt 
(continued on next page) 

1178 16874 ED52F O353DC901F A = 1138 
828 16882 0?180301F802E52A = 551 
882 16890 0C400977E1C93E15 s 713 
890 16898 4690D8233E1F4690 - 772 

1201 16906 D8237E060190D83E = 806 
761 16914 204690D8237E0601 630 

1308 16922 90D83E164690C9CD 1064 
1154 16930 A142E506047E3DFE 907 
970 16938 75286A2310F7E1E5 = 1015 
629 16946 CD004230052E16CD = 597 
379 16954 BF42F.146E5112100 = 831 
938 16962 2A0C402378FE0028 = 567 
618 16970 031910FOEBE1234E = 870 
841 16978 EB09FB47234E237E = 824 

1202 16986 2X9CD2142F5D504 = 1002 
930 16994 C506007EFE76282B = 784 
975 17002 EDA0E280421A3DFE = 1158 

1263 17010 75280218EE41237E = 647 
795 17018 FE76281710F8C1D1 - 1101 
812 17026 F1ERD511210019EB - 999 
856 17034 El3DC8F53E159038 - 1014 

1060 17042 0418CBC1C1C1C9 m 1011 
871 
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(continued from previous page) 
occur. Also the block wil l disappear from rhc 
bottom of the screen, but only until the top 
line is on the bottom line of the screen. The 
print position is automatically altered so sub-
sequent printing of the block will be in the 
last position. I f the block is only partly shown 
on scrccn, the whole block is retained. 

Ncwlinc will exit from the routine and 
return to the choice of function. 

Function 3 is the same as function 2 except 
that the previous position is not erased. An M 
will appear at the bottom left-hand corner. 
Function 4 erases only the specified block. 
Function 5 fasr-crascs rhc whole screen. 
Function 6 prints the block at the specified 
position. Function 7 exits from the routine 
and returns to Basic control. 

Delete the hex loader 
At this stage, if all of the routines have been 

checked then the hex loader program may be 
deleted but do not remove the line following 
line 2. 

Several of the routines in the program may 
be used directly and therefore be of assistance 
in programs. Their addresses are as follows: 
16554 Screen edit and block definition 

only 
16988 Prints block 
17057 Returns address of the first 

character in the designated Rem 
17197 Clears screen 
17216 Erases block 

The following are useful addresses: 
17254 Start of main program 
17055, 17056 Designate Rem — low, high 
16775, 16786 Flash speed — off. on 

T h e Rem statements containing a block wil l 

have an extra four characters 31 the beginning. 
T h e first two define the top left-hand corner 
of the block and use the same values as a Print 
At command. T h e third is the length of the 
line, width, and the fourth is the number of 
lines, height. 

These numbers may be altered directly and 
a routine is included to find the address of the 
first number, therefore 

LET X = USR 17057 
will give X that value and so Poke X , Peck (X 
+ 1) wil l print the block one step down the 
next time the print routine is called and Poke 
(X + l ) , Peek <X+ 1) + 1 wil l print the block 
one step to the right. A blank line included 
when the block is defined will provide trailing 

Listing 4. Hex check. 

290 GOSUB 240 
300 FOR A=S TO F STEP 8 
310 SCROLL 
320 PRINT A: H 

330 IF INKEY$ = "" THEN GOTO 
330 

340 FOR G=0 TO 7 
350 LET P=PEEK (A+G) 
360 LET 8=INT CP/IB) 
370 LET C=P-16*B 
380 LET A$=CHR$(B+28)+CHR$<C+ 

28) 
390 PRINT A$: 
400 NEXT G 
410 NEXT A 

blanks to erase the previous position. Out-of-
range values wil l stop the program and give an 
error N . 

The flash speed may be altered to suit you. 
T h e byte address 16775 controls the character 
off time and 16786 the on time. Initially both 
have the value 48 but may be Poked with any 
number between 1 and 255 — the larger, the 
slower. 

Controlled by timing 
Other functions are controlled by this 

timing and so too fast a speed may result in 
loss of program control. Although the 
program is essentially crash-proof, beware of 
the following. When using a Rem for the first 
time, always use the F.dii screen mode, key I , 
first and do not use the program while scroll is 
cffcctivc. 

Cassette including a copy of Screen and a 
full renumber program may be obtained for 
£3 from K M Stcnlake. 162 Brooks I-anc, 
Whitwick, Leicester L E 6 4 D F . • 

Listing 3. 2 Rem. 17231 7EFE76280210F6E1 = 1027 17415 
17055 0000217D40ED5B9F = 709 17239 19C1043E16903805 = 511 17423 
17063 4246234EEBA7E042 = 954 17247 F13DC818E4C1C9CD = 1353 17431 
17071 2816EB234E234609 = 524 17255 5C42210000223D40 - 350 17439 
17079 237EFE7620E72E1A = 868 17263 3E00CDF0413E0FCD = 854 17447 
17087 FD7500ED7B0240C9 = 997 17271 F541CD7941E5CD9B = 1290 17455 
17095 210300193EEABE20 = 579 17279 41E128F6FE1DCCA7 = 1230 17463 
17103 ED23444DC93E2ACD = 927 17287 43FE1ECCD442FE1F = 1118 17471 
17111 F0410600180206C9 = 544 17295 CCDD42FE20CC4043 = 1112 17479 
17119 213F43703E32CDF5 = 837 17303 FE21CC2D43FE2228 = 931 17487 
17127 41CD5C42CDA1424E = 938 17311 C63DFE7520C4C9E1 = 1284 17495 
17135 2346ED433D40CO21 = 772 17319 210000223D40CD5C s 489 17503 
17143 42EBCD7941E5C09B = 1281 17327 423E1DCDF041CDAA = 1042 17511 
17151 41E128F6112100FE = 880 17335 40E5FD4E3EFD463D = 1070 17519 
17159 70CCE441FE71CCD6 = 1394 17343 C53E1ECDF041CDAE = 1178 17527 
17167 41FE72CCBE41FE73 - 1261 17351 40C1FD7E3E913807 = 1114 17535 
17175 CCA9413DFE75C8CD = 1275 17359 5714C5D53E1FCDF0 - 1055 17543 
17183 3F43CDA142ED4B3D = 935 17367 41CDAE40D1C1FD7E - 1289 17551 
17191 4071237018B82A0C = 589 17375 3D9038C33C5FD5C5 = 1021 17559 
17199 40230E1606203600 s 227 17383 435AI60021000019 = 237 17567 
17207 2310FB230DC818F4 - 818 17391 10FD1E0619E5E522 = 822 17575 
17215 00CD2142EB041121 = 593 17399 3F40CDA1422B2B46 - 715 17583 
17223 00F5C541E5360023 — 825 17407 2B4EED434140E3ED = 1018 

4B1C400923A7ED72 
300AE101732372CD 
230F1807060A3310 
FD1884ED4B41402A 
3F40A7ED42E5282A 
E5F5CDA1422A4140 
092B2BEB2A1C40A7 
ED52444D03F1380A 
19D1EB19EB03EDB8 
1808E1D5EB19D1EB 
EDB0010209210C40 
5E235623E5C5D5CD 
A142D1C1A7ED5230 
0FE1E3E519EBE1E3 
2B722B7323231801 
El10DD2129400D06 
0120D5CDA142C1D1 
7223730123722373 
C506004A7B23D1E3 
19D1C5E5EDB00121 
00E109C13D20F3CD 
2B0FC9 

V 

\ i 
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Meet the Gang! 

ST EVER MULTI-ROLE ARCADE ADVENTURE 
Includes Hit Single on reverse "Everyone's A Wally" performed by Mike Berry 

Spectrum 48K £9.95 

Commodore 64 £9.95 

Available shortly on Amstrad CPC 464 44 The Broadway, Bracknell, Berks. 0344 427317 



QllCmOT 
Program 1. 
10 REM 
-•0 Ren * * C64 CJUICKPLOT * * 
30 REM • « G.HATTO JAH'85 »» 
40 REM 
5 0 : 
60 s 
7 0 P 0 K E 6 3 1 , 1 3 1 : P O K E 1 9 8 , 1 
8 0 P O K E 6 4 * 2 3 6 , 0 : P 0 K E 4 4 , 6 4 : N F C U 

Program 2. 
io htn . • • • • • » « « • • • • » * • • • * * • • * * • * 

F^N QUICKPUIT LOADER 

30 REM •* n.HATTO JAN 03 •» , -a B C r l 

MB t 
60 I 
7» HAXNUM&ER « 4fl m , . , , . « r r n 
80 DEF FN L I H E W I t t i m A ) " P«K<63 ) .PEEKl 

64> >256 
9© S 

1 3 I S ^ e S S S 6 T O MA*Nl*«eR«eOEll8 230. R 

120 ^ ( ^ f O ^ C K S U t l ThCN P*1NT"CHECKS 
UH FRROfi IN L!NENU«eER<0>»LNU 
I • FN L1N£N<.*1&ER»0>IP«1N1 L 

! « IE ADDRESS <5 L+B THtN PR INT"L INE WJ 
l ibe f t - | L ) - NOT IN ORKR-IEND 

130 NOT COUNT 
160 : 
170 Ph lNI :P« lNT - H I R E S -
I BO PRINT- 8V84»»6. PAPER.GCLEAR 

I'M) PRINtsPRINT- PLOT - -
200 PRINT" SYS431S.*,Y.PL0T/UNPL0T-
J10 END 
220 : 
250 SUM " 0 
240 FOFC 1-1 TO B: READ ENTRY* 

230 EiOSUb 310 
260 POKE ADDRES3,ENTRY 
770 ADDRESS - ADDRESS, 11 SUM - SUM* EN TRY 
20® NEXI 1 
290 RETURN 

7.10 IF LEN<ENTRY*> <> 2 TMtN 320 A. - RIGHT»(ENTRY».l>«bOSUB 360.ENTK 
V • V 

330 AI - LEFT* (FNTftY»,l):li03Uf 360.CNTR 
Y - ENTRY*VII16 

T.4B RETURN 

IF A»<-0" OR A. -F- OR <A«>-9- AIID A 

* "A") IHEN 400 
370 V » ASC<A»>-4B*7»lA*>"9-> 
ittB RETURN 

40C PR1N1-DATA ERROR IN "I FN LINENUMB£R< 
Oil END 

410 i 
420 DATA 4096 , . m , 
4096 DATA AD.B6.02.B5.9b,AD,21,DO, 1011 
4104 DATA 29.0T.83.9C,2«, 19, 10 ,20 ,^0 
4112 DATA 62,ie.28,TO,10,20,OA.10,303 
4120 DATA 6e,A0,00,A9,2C,Dl,7A,D0,100O 
4128 DATA 
413* DATA A9,2C,D1,7A,DB,17,20,98.96* 
4144 DATA b7.OA,29.BF,O5.9C.A0.00,B26 
4132 DATA A9.2C.D1.7A.00,07.20,96,946 
4160 DATA 07,E0.00,F0.03.20,49.10,7^1 
4168 DATA ^.A9.00,A0,2O.e3,4E,B4.ftO0 
41/6 DATA 4f.A9.MI.AA.AB.91.4r.CB. 00V 
41R4 DATA D0,F6.E6.4f.EB.E0.20,W.1464 
4192 DATA F4.60.A3,9D,0A,W,0A,0A,70O 
4200 DATA 03,9C,A0.0«.99.00,»8,99,6~ 
4200 DATA 4216 DATA CB,D0.Fl,60,A9,14.eO. 8.1B99 
4224 DATA AD, 11,DO,29.DF,nD. 11,10213 
4232 DA1A W»,6O.AD,lfl.D0,29,O8.09./67 
4240 DATA 28,OD.18.D0.AD.Il.DO.09,P-0 
4240 DATA 20.00.11.00,60,70.A9,DS,996 
4236 OAT A A0,10.OD.00.B:-,eC.01,0^.464 
4264 DATA A9 .64 . A0 . 10 ,BD . 1 4 .0^ 8*9 
4272 DATA 13.03,38,60,20.1^,10,41..^18 
42(30 DATA '>,CA.A3.C3.L3^t.83.FC, 40-
4-8B DAI A FO.ISC,C9.BJ,1M.0A.A».1».UA6 
4296 DATA D0.29,2O.r0,O4 .20,7C. 10, f j 
4304 DAI A 6O,20.OA,lO,60.BA,30,0.>,-67 
4J12 DATA 4 ^ 0 ^ . 2 0 . ^ , 8 9 9 
4320 DATA AE.2U,E*.*7,86,96.20.M. 
4328 DATA r.7,86,03,30.A9.C/.E3.9P,1127 
4336 DATA DO.03.A2.0L.4C.D3.10.0^.793 
4344 DATA 9C.4A,4A,4A,*a,A3,l3.4A.B06 
47S2 DATA DO,(0.AS.14,90.06,2C,L-,1021 
4760 DATA F1,D0,C7.18.29^8,79,30,1134 
4768 DATA U.TO,4E.A3,15,79,51,11,633 
4776 DATA 83,41 ,A3,9C.29,0/.AG,A3,»l4 
4384 DATA 14,29,07,AA.A3.02,^0.06.6.^ 
4392 DATA OD,6A,11.11.4E.91,4C.60./^6 
4400 DATA 61),72,1 I ,31.4C.91,4t.60.766 
440b DAI A OO,40,00,CO.«B.40.80.C0.760 
4416 DATA OO.40.B0.CO.00.40.80.C0./6B 
4424 DAT A 00,40.UO.Ce,00.40.80.CO./68 
4432 DAIA 00.20,21.22,23,23,26.27,240 
4440 DATA 2G,2A.28.2i:.2D,2F.30,vl,^3O 
4440 DATA 32,i4,33.36.37,39,3A,-8.438 
4436 DATA JC,3£,80,40.20,10.08.04.374 
4464 DATA e;-,0l./F OF,E^,f7.f 0.1.81 
4472 DATA FU ,f t.(MS . 00 .OO, 00 , 00 .00. -,H7 

WHEN A BASIC error occurs in the high-
resolution mode on some Basic extension 
packages, the resulting error message is dis-
played in an unreadable form because of the 
way in which the video chip works. This can 
be a real problem when developing Basic 
programs. I ' is also difficult to switch between 
one display mode and another withut remem-
bering a long series of Pokes. 

T h e following machine-code program runs 
_ •a ;fooo 

M i 
.'•It I 
40 I 
M I 
»« I 
/ • I 
M I 
"a i 

100 i 
uu i 
ire i 
13a i 
148 
lia i 
• 6B | 
l i t VASEADD* 

C64 UUIOFVUT L». MA?TO 

20/1/03 

Pnoviscs A HUT CONHMNS 
IN I»A>;1C TOO»IL*L, HUM 
FUN CCNIKOL M M THC 
HI-ftt9DLUTI0H SCRCCN. 

0*0 tiauo 

row »5»t»B 

400 | 
[ 

UXI : 
SID I 
z,2e i 
- -B t 

i d ] 
lio I 

i 
'.to • 
MJO t»lpth 
S90 (UTDVTe 
'..v I 

: 
IS'.-* C< H 

CCTJ-ARAHU 

GLTS ftHnnt TlftO ( Qft The. 
INT , -NECR. DUTL HIGH-
RC9W.OTION SCOCCM CLTAK 

LOU t/ti 
ECU •DTVb 

<.*o 
634 • 110 HSCWEN rou 0 1 1V0 viixiacHiP too •MM 670 1 

roo i 600 no i fcVW t i • mmi • HIRES •••• 700 t 
• 710 i IjO i SC'ti MIGH-HCSOLUTICM e 
• HCHtO AMC CNADlTC Tic 740 t 270 • WOOL >EY (F7I AND tRW 7S0 mo i •UNOLC*. 760 .-va t //B •Ml i 'DO 310 CCt. COU *02Ob 790 | 370 INK COU l«t HSU1 V.U KJHh LWJ tllO t*a 1 ÔO 310 1 070 360 Mioes LOA COL U4S 

SI* IMC I'M 300 LDA VICCOCMlP**2l 060 J10 AND • •OF U70 400 SIA IWEK GOO I 410 t M'AJ GtXN 4 IS) JUN UClPAitARS V0H G»T.xir «;o Jon 5ETC0LRC 910 i 440 JSR ttfTVTCTS 910 1 l » JSR SftbllriAt- 930 1 4C4) RTS 940 t 4 7® 1 910 I 

LDv (too 
LM , 
enf (TlIflMi.y 
hW tCU 
JC* oer»vTf 
ST» im 
LDV ••«! 
'. OA • , 
€>*• <HtMR>.Y 
I'M. UCLA 
JSN c-Mi-yri 
HA 
rthl> >II> 
STrt PM'tK 
LDY 
LI>A • ' , 

CT>TPTR1 , Y 
mi tin» 
Jfift OCTRVTE 
Cf-Jt its; 
H I) LL« 11 1 

JbH UU.1.AH 
• TC 

CCI-CAT. . . . . 

V<H) I 
?79 I 
VIM I 
we i 

tvev : 
ieie i jjNrt.fi 
i e» i 
IOT.S s 
1C4U bCLt AC 
1 czo 
IMS 
I* 74 
lotw t 
ItTV© 
t too 
m a 
I:zb LCLK 
1136 
I 140 
MM 
1160 
1170 
I J OO 
I IV0 
t.'lM i 
ISIS t 

i 
I2J« t 
1240 | 
t.'̂ O 1 

i 
ir70 i 
l .m i 
;--ve | 
izee STTCOLUS 
ISW 
IJ20 
1330 
1740 
I -.60 
! '-MS t 
i;/o 
izoe niico.il 
I ".TO 
i«ae 
141fl 
M2B 
H'4 

CUEAfiE HICH-RCSOLUtlON 
KMtN. 

IDA •BASCADDfi 
LBV IBAOtASCH 
SI A fillHUS 
sir roiNrctfttii 
LUA (ICQ 
• AX 
IAV 
SM IPOINTCH),V 
1MV 
Wl LCI* 
INC HIlNttK.lOl 
INI 
CI'* •». 'J 
WF. Ltx* 
h i t 

ftIS 1440 
I4M) S 
I4MI 1 
I47B t 
1400 i 
14V0 , 

™ | 
1-10 i 
is?a ; IT5MB | 

GCKCENOtr L D A 

.... 
3CTE OUXU.1 TFIR NOST. 

ijio 
177a 

1TA UIDFOCHII-.IIH 
I OA VIMOCHIP-*i: 
amo •»:+ 
3TA vIDCOCHIP-tll 
RTS 15W 

lf.«W I 
1410 i 
162* I 
K.J6 1 
1640 I 
Jco« I 
1AA0 I 
W.70 | 
1600 : 
iftwo s m i i i w LDA vioeocHiH.tia 

• •• SCTl.tTWU" •• 

SCT8 OIlnAT NOOT. 

* 
I» 
It • 
a 
a * 

1 
a 

a 

§ 

«•• sticoifts 

OCIA CONXURTI ON IHI 
MU.H-I.ISOLUT taw SCMIB. 

LDA IU 
Ml 
ASL 
ASL 
ASL 

n*A PAPFK 
LDV 4103 3TA HSCKCCN., 
ST A 
S1A MUCFTCCNXROE.Y 

:wv 
1*4 ' m a n . 

1 7eo 
1710 
17» 
1730 i 
1740 
L7S0 
1760 
I 770 
1 'BO I 
l'/1?® I 
• W I S I 
1U1U : 
1020 • 
1IU0 | 
HUB CIHV 
I0&0 :tw< 
1060 ; 
I07» i 
•una scTvcciB 

1400 
1910 

AND >(00 
caa >t:o 
•UA viQFnrniotin 

LDA YIW:OCHIP<tl 1 
OKA 
niA vicrocMicin 
RTS 

•••• SeTvtCTB 

eou <a;i4 
rou i f its 

LDA *C*R 
LOY "C** 
BtA IERR 

a 

t 

\ 
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Program 3. tee 1 
10 KLM 1 IB HIRES*4096:PLOT-4318 
"J0 REM 
its REM 

120 P0KE532ee,6:SYS H IRES,1 ,6 ,1 "J0 REM 
its REM • QUILKPLOT DEMO GH'8 i * 130 

l i e 
OEF FNA(X>-1-2«Y»Y/<X»X> 
: 

40 REM • • 150 FOR X-0 TO 31V STEP 0 . 1 
5C REM » ITERATIVE SOLUTION OF • 160 Y»FNA<X/1000+1) 
f>0 REM * 1—2*Y*Y/(X*X) 170 SYS PLOT.X,100»8r>Y,1 
70 REM * » 160 NEXT X 
00 REM 190 END 

Geoff Hatto heips you plot points 
and switch quickly between hires 
and character displays. 

on a standard Commodore 64 computer and 
allows Basic to plot pixels on a high-resolution 
screen without any of these problems 
described. The first routine sets up the high-
resolution display, I R Q and error handler. 
The sccond is the plot/unplot routine itself. 
T o increase the overall speed of the pixel 
plotting, I chose a direct call to the machine-
code routines, rather than trying to 
implement two new commands in Basic. 

T o initialise the high-resolution screcn and 
the mode key — function key F7 — the 
following command is required; 

SYS 4096, ink, paper, gclear 
Where ink and paper are the colour values 0 

to 15. A non-zero value for gclcar will clear 
the high-resolution screen, a value of zero will 
leave the current scrccn intact. These para-
meters may be completely or partly eliminated 
to obtain default values — that is, SYS4096 

would assume current screen editor colours 
and would cl.car the existing high-resolution 
scrccn. Gclcar is assumed to be 1. 

After this command has bcrcn issued, the 
function key F7 allows switching in and out of 
high-resolution mode — even i f a Rasic 
program is running. I f any Basic error should 
occur, the scrccn will automatically revert to 
text mode, displaying the error message. 

The plot command has tghe usual syntax, 
although all of the parameters must be 
specified: 

SY543l8,x ,y ,p 
Where x and y are the pixel co-ordinates and 

p is either zero, (unplot), or non-zero, plot. 
T o enter Quick plot, type in program 1 and 

save it, followed by program 2. Program 1 
automatically loads and runs program 2. 
Simple error-checking is performed on 
program 2's data statements. I f typing errors 
arc found, they are reported and must be 
corrected. The final copy of program 2 is then 
resaved on tape. 

Program 3 demonstrates the use of both the 
Hires and Plot facilities given by the quick-
plot program. The demonstration will only 
work i f programs 1 and 2 have been pre-
viously loaded and executed. 

An assembly listing of the mam program is 
also included and has been written in a struc-
tured maimer lu allow for future piugiaiu 
development. • 

t-720 ST* IOVt'1 JS* SCRtfNOI' 7B*.a ST* 1 33 JO l-OA M,orsr 
193B i 24CS NOFVE* ft IS 2070 JSR 0CTFX0T6T 3340 bCQ IWI 1 

LOA • IKO 241C I 2oue Six TLOTST 5 ISO ivje LOY TISO 2«20 SCIOHM JEft OCTOITIW 2<JV0 | 3K.0 LOA TBttJ,* 
1960 BTA CSHV 24JO RIS 1 337» OftA iMi m .Y l"»T0 BTY C1W/M 24*0 1 2VJ0 HACH1ML COOt LNThY. STA (ncm ,v 
lYWt CLI 2410 1 2»2» 1 1S90 RTS I wo »»6 246« 1 2ViO 1 J4«C i ".'iWiP i 74 TO 1 • • • • H f • • • • 2V40 HOT S4.C 34 IP t IOA TNI TV a X 2010 i 24aa S SO LOrt • tC7 14 20 AND <nrn>.y jam i 24V0 1 21bB BDC Y 3430 STA imn) ,v 2<t3e t • • • • > ino •••• 25CO 1 nniN ennon inwa.cn. TV/O tea ITTSLt J440 RT3 2&40 t 2SIO 1 79S0 1 34ao 1 i 2520 I lLt.OUAHT t 0* • •IK Mt0 1 i NAIN IFTO RtXJTlNt. 2 Ma ER» TXA -,ooo JHP- 1470 YTAfiLCL DC 61 •co,i4D,<so,i[:o 2071S i »*a en; r«tw -A IB 1 DFD tat,»4O,»OC,«CE 
2aee I sssa JSFi SCJVtCNDCF 3020 fi ibi.r S1A VI 34VO DH-

STOLFIO coo »rA31 2560 1 TOJO LRft 3500 Off) IAI, •(», ire vipe I 2570 NOCftft Jr» *C3«» S.3K 33JO oro ioa.'4o,>o«,tco 21 Id 1 7M0 1 IS»( 3520 DFD 2120 1R0 JCft r?o«o s • AY 553« - 1 H)» 
21TB IftOCHT JMP STOIRO 2600 1 -.070 t 1140 1 2140 1 261* 1 * • . . PLOT -one LDA XH 3550 1 

) 2620 < 7ovo LSft 3560 VTAIlLCM ore BS.FrS- 1 21441 1 76 .M 1 - LOO ĥ rt tLLCUAHT DFD K'J.BS'T 2I7B 1 2*4,3 1 K.OTH A UltL OH IK 11 to i Z'joa UFb 
2IOO 1 2450 t nlCH-RCSOLUTCQN SChtLN, 3170 LDA 359D Df'K US.7,liS»0 2iv» 1 2ft 60 i 51 '.0 bCC HOTH 3AOO wo OO.IO,llQ<t 1 2200 1 OCCkC ron nooc KCY mo> /era ; mi tt t> BS'l^.M.t.-. 2210 1 T0G0LE5 RrrWEXK BITHAT 24.es M COU DMISDM D1V »IO0 3150 CNt ILLOUANT 20 two H9>I3,MI*U 222* 1 AKP Ttlet nOOt IF KCYFO. 26<>0 TLOTOT COU 102 Jl&O O.C 36 JO wo WM7.00-10 2230 1 77Oil »L tOU • 14 51 70 i 3*40 WP na«20.na*2i =240 1 CCIJ *cz 

a EOU 415 JLUO N01H ivio ••fa 15 » u K1.22.BU.23 LOT* CCIJ *cz 2720 V COU ><76 it "JO 
N01H 

ADC YTATLCL.Y 3U0 W6 oy.25.05-26 22*0 LSTKC* tou ore 273C vt COO >7C -TOO STA 3670 WO D3<27,0u>:u 22 ra I 2740 new ECU i4t J210 LOA VH JA0O t»» BS+30 2200 1 
Leu 2/5a otcxcun TOO >A|>0 3220 ADC Yr«n.EM,Y JftVO t 

1 27V® F 7CMF CK LH Leu 2?te or. rn.OTffl COU F07F1 1230 OTA Km i Z700 
t 
1 'OO c » LSI KEY 2770 CCT»Y tou »07CB 1240 1 37IB TBI T I OfB 2110 liirt LBIKEY 2700 cou »nc7 3-J40 

1 
LOA *i 3770 WW •OB,104,107,iai 

232« CCD HOfKCV i-/va j Z2<M AH 0 ••07 37 W> 1 253® Cf» • w: • IKK i J270 TA* 3740 1 2MB Kt* WHtir 2til0 t 0AC1C CWTftV POlHl. K M ( 3730 TBIT2 DFB •7i ,»6r.»or.icr 2350 LOA VJ0E0CHIP»»I1 re To i I7VO ( LOA IL ".7b » tub ir7.#ro,»rD,»rr 
Ma ; SUdO •19/ S//0 1 237B SCO SCTHW 2840 KUE1C.PVQ! CK.CKCW1 3-10 TA1 3700 1 I 2034 JS» tlCTlY 3IJO 1 37™ 1 
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commodore 

Upon escaping the crumbling ruins of 
Snadowguara the black fortress of Minax. 
you lay your weary body on the now-sacred 
ground As you rest, you remember your 
First encounter with rhe evil wizard of 
Mondam. whom you later tracked down 
and destroyed The existence of his 
apprentice. Minax. was soon revealed and 
the crusade was begun again. Younger and 
more cunning than ner mentor, she nas 
been much more difficult to vanquish But 
now your sense of accomplishment is 
touched by a chilling fear. Have all vestiges 
of evil been removed? Somehow, you sense-
that your treacherous foes have not been 
eliminated. Without further feats of skill, 
daring, and perseverance, all of your past 
accomplishments may be lost. You stand 
up, prepare your armour, and walk to the 
dimension door. Stepping in. the hunt 
resumes. 

DISK 
£19.95 

W w w w W W W W U V , w u W W W W w v-V w V ^ W 

W W Vh VVVV -U Vh U V* V* U U u U U Vi ^ U K U W U 

All American Adventures Ltd.. Unit 10. Parkway Industrial Estate. 
Heneage Street. Birmingham B7 4LY. Telephone: 021-359 3020. 



Listing 1. 
6 0 0 0 0 ; 3 3 v 5 0 0 1 7 : 0 
6 0 0 0 1 : 0 5 0 0 1 3 : 9 5 
5 0 0 0 2 : 5 4 5 0 0 1 9 : 2 5 
b 0 0 0 3 : 5 5 b 0 0 2 Q : 3 
6 0 0 0 J- : 2 5 4 6 0 0 2 1 : — © j <-/ 

6 0 0 0 5 : 2 5 5 5 0 0 2 2 : 2 5 2 
6 0 0 0 6 7 1 5 0 0 2 3 : 2 5 5 
£ > 0 0 0 7 : 5 5 5 0 0 2 4 : 1 5 4 -
6 0 0 0 S : 2 5 5 5 0 0 2 5 : 3 2 
6 0 0 0 9 . 2 5 5 6 0 0 2 5 : 2 4 - 0 
5 0 0 1 0 : 7 9 5 0 0 2 7 : 5 5 
6 0 0 1 1 ' 1 0 5 0 0 2 5 • 2 5 3 
6 0 0 1 2 . 1 1 9 5 0 0 2 9 ; 2 5 5 
6 0 0 1 3 : o 6 0 0 3 0 1 3 5 
& 0 0 1 4 - : 1 0 6 0 0 3 1 : 3 2 
6 0 0 1 5 . 6 0 5 0 0 3 2 . 2 3 4 
5 0 0 1 6 • 2 2 

— . 
2 0 1 

A l:t:\X MONTHS ago, several routines which 
Stored a scrccn in memory and then rccallcd it 
were published. This takes up much memory, 
and only three screens may be stored on a 48K 
Spectrum in this way. This routine compacts 
the screen by not storing all the blank spaces, 
but by counting up how many of them there 
ar i he resulting data is stored by a Basic 
pi ^ram, and then recalled from any area of 
memory by the machinc-codc routine. 

The advantages of this technique are that it 
takes up about a tenth of the memory for a 
normal picture, is faster to draw, and several 
images may be superimposed. 

T o store a picture, the Basic program must 
be run — use Goto 100, as Run will wipe the 
scrccn. T h e compacted data will be put into 
locations 50000 onwards, depending on the 
complexity of the picture. 

T h e length of the data will be indicated by 
the final value of the number at the bottom 
left-hand corner of the screen. T h e data may 
then be saved using 

SAVE "data" CODE 50000 
and the length number. 

Oncc the data has been saved it may be 

James Higgo steals 
space on the Spectrum. 

Listing 2. 
10 LET I.=O 

FOR > - 6 C 0 S C TO &00J3 
30 INPUT - v a V V C " • x ) , . • . a 
AO POKE .FT 
50 PR INT - : • .A 
C-0 L FT - i t . , 
- o NEXT .. 
SO I F T 3962 THEN PPINT EPPC'R 
- ; t a 1 j O j i r -

reloaded into a new location using 
LOAD "data" CODE 

and the value of the desired location. 
T o recall the picture, the machine-code 

routine must be loaded, and the values of the 
start and finish addresses of the data must be 
Poked into the locations 65532 to 66535, by 
converting the number to hex and Poking the 
high and low bytes as follows: 
65532: end location high byte 
65533; end location low byte 
65534: start location high byte 
65533: start location low byte 
For example, i f the data is left at location 
50000 — not saved and reloaded — 
POKE 65532.200 end locations (ave. picture 
length) 
POKE 65533,180 
POKE 65534.195 
POKE 65535.000 start locations 

Using these values for the end locations may 
chop off or add on something to your picture 
i f it is longer or shorter than the average. Oncc 
this had been done, to recall tile picturc, you 
need only type 

' RANDOMISE USR 60000 
Listing I is the data for the machine-code 

i j i f 
rab'tumr ; I ^ ^ 

Listing 3. 
1 0 O L E T • - 1 6 3 3 - I F O R ¥ - 5 0 0 0 0 T O 
5 0 O O G P R I N T AT 2 0 . 0 ; O V E R 0 : U -

soeoo 
1 0 5 I P • - - 2 2 5 2 3 T H E N 5 T 0 P 

1 1 0 P O K E V . P E E 1 - ' 1 P O K E . 2 5 3 

L E T U S ; + I L E T - J ^ M T I L E T I N - 0 

1 2 0 I F I N = £ 5 5 O R P E E K ' ) O T H 

E N P O K E M I N N E X T Y G O T O 14-0 

1 3 0 L E T > n * t n 2 I K • ' 2 2 5 2 5 T H F 

N LET ; s x + l GO TO 120 
l a o P R I N T " E N D E D " 

14-5 P O K E Y + 1 . 6 6 POKE Y P 
OKfc y + 3 . 6 d 

I S O S T O P 

2 0 0 R E M 

L I N E ' 2 0 0 C N U R P D P E R * 

O R M T H E S H M E F U N C T I O N R S " H E M A C 

N I N E C O D E R O U T I N E B U T M U C H S L O U E 

« R N L ' 3 H M C 

2 0 5 C L S L L T ; = 1 6 3 4 4 . . P O P = 5 

0 0 0 0 T O aoooo 
2 1 0 P O K E XS P E E K (X > 

3 2 3 L E T ( J R - - P E E K +1 • + 1 

2 2 5 I F X S ; = 2 2 5 2 5 T H E N S T O P 

2 3 0 L E T = x + l N E X T x 

routine. Listing 2 is a loader for listing 1. 
Listing 3 is the compacting program. 

Here's how to enter the program: 
t . T y p e in machine-code loader and enter 

data by running it 
2. Delete the loader line by tine, and type in 

the compacter program 
3. Draw a picture, then run the computer by 

typing Goto 100. Commands for drawing 
the picture may be entered in lines 1-99. 
or a picturc may be loaded from tape 

4 Save the compacted code on lape by 
typing SAVE "data" CODE 50000 and the 
length of the data, which is given at the 
b o t t o m le f t of t h e s c r c c n a f t e r 
compacting 

5. Reload the data into the desired area, and 
Poke the start and finish locations into 
stores 65532 to 65534, as described 
earlier. 

6. Type RANDOMISE USR 60000 
I f the start and end locations have not been 

calculated correctly, the screen will be filled 
with a portion of the picture, or garbage. The 
locations lor finish are different for each 
screen, and arc found by hexing the length of 
the data plus 50000, or whatever the start 
location is. 
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Demo listing. 
i e REM* •THIS LINE Kt_L BE REHO'.'E 
D C U H P L E T E L v » » * • » « » * * • • • • » » • • * • * 
% > 

26 "« 7 I 
36 iFV>i98THtNi36 
•s« • i - j S u E i e e e • s o 
l i '0 PPlfc ^ 
L-O P P S N T W H F ' F - L S L I N E - < _ 

T H E " 

i?e PPIHT-FOL_CWIN3 PRU-;-
S T T ' E M E N T S H I L L 3 E " 

i 6e pRiM-REDucEr TO « SINSLE 
1 " 0 P P I N T " L I N E " 

289 T l - T l FPaPRE8 
2 1 6 P R I M a t - H i ! D E M O n S T R A T ! V ) 

220 P R I M FRC-3RAM MnS '-it EN 
230 P P I M < T 1 - T . 68 "SE:onr»s TO R 
UN" 
2 5 3 P R I M 

266 PRIM"A«D ,JSES , ,199«7-F i BY" 
E S " 

2 7 0 E N D 

lSSe PEK- + *THIS LINE WILL EE °E 
t - u : E T TO TMEMORD REM 

lO ie pgi iT i i n i i i i i i n n i PEM• 
R E M M I L L C-O 

1 8 2 8 R E T U R N 

Program' f. 
I REM * • * * t « « « • • • * + * * * * * f * • + + »FEM 
: .-E SPACES P.J .MEw 9 I 3 l H » i » » 
»»».». I M I f O * ' t * 
5 PPinT"kiQi LOADIN5 DAT* 
us i»e n=s cs=e 
2e PEAr>M IFA>2r-THEM5,e 
36 F0KE24399+ I CS-CS+r-
45 ' jvToaa 
56 i r i o i i J T H E f ^ R i n * 
NG NUMBER :F K DATA STATEHE 
NTSB" EHD 
6 9 tF:S<>23583THEi iPPINT L2M&? 

ERRORS" INI-
79 FRINT LiSfciai SYS24390 

£ TO REMOVE SPACE5B' EN: 
169 DATA165 . 1 2 2 . 7 2 165 1 2 3 , 7 2 . - 6 
5 -43 
H O DATA131 . 122 . 165 1 3 3 , 1 2 3 , 3 
2 , 1 9 ? 
120 DAT»V?5 . 197 5 5 - 3 1 15? r i 1 
6 5 , 4 5 
139 r A T A l ? - 165 4 6 , 2 2 9 . 1 2 3 1 

146 r>nTA32 197 95 1 6 2 , 3 2 , 3 2 . 1 1 2 
0 1 . 3 2 
150 D A T A 2 5 1 , 2 . 32 , £03 . 9 5 . 263 - 6 , 
3 2 , I f 7 
160 D A T A 9 5 7 6 , 3 4 , 9 ? 165 1 2 2 , 1 3 3 
3 6 , 1 6 5 
170 DATA123,133 3 7 , 3 2 , 1 3 7 , 9 5 , 2 6 1 
, 3 2 
l £ 0 : - *T^24e 1 6 5 , 1 2 2 , 1 3 3 34 i 

190 TA 133 • 35 56 165 36 233 1 1 
33 
2e© DATA165 37 2 3 3 . 9 , 1 3 3 . 1 2 3 ! 2 
2 6 8 , 9 5 
210 D A T A 7 6 , 9 3 , 9 5 , 3 2 , 5 1 , 1 9 7 , 1 9 4 1 
3 3 , 1 2 3 
229 DATA19^ 133 122 1 6 5 , 5 5 164 5 
5.. 133 
239 0ATA51 132 52 1 6 5 , 4 5 . 1 6 4 4 6 , 
1 3 3 , 4 7 
24e I 'ATAi32 4$ 133 4 9 , 1 3 2 . 5 6 , 9 6 , 
230 
259 D A T A 1 2 2 , £ 6 5 , £ £ 3 6 . 1 2 3 , 1 6 9 . 9 
1 7 7 

269 DATA122,96 169 9 , 1 6 5 45 19" 
3 4 . 1 6 5 
2 7 9 D A T A 4 6 , 2 2 9 , 3 5 , 1 4 4 , 1 ? . 1 7 7 . 3 4 , 

1 4 5 , 3 6 

289 DMTA236,34 2Q6 2 , 2 3 9 , 3 5 , 2 3 0 , 
3 6 , 2 6 8 
290 DA T A 2 , 2 3 9 . 3 7 , 7 6 , 2 1 9 , 9 5 , 5 6 16 
5 36 
399 DATA233,1 1 3 3 , 4 5 , 1 6 5 , 3 7 , 2 3 3 , 
9 , 1 3 3 
3 1 0 D A T A 4 6 5 6 2 9 5 6 3 REMCHECKSUM 

P J Mew squeezes: -
— in to your'-l 

Demo listing. 
zz t«T: 
E0 180TME'JiSe 
4e (josuBieee 

ppri.'" m m s ' - " 
^(D ALL THE P»I»«T"F->LLvMrrw 

IflT ••.TMTCIE!.*-;. WILL EE' PP 
iNT -REruCCI- Trt r. 3"fK<LE ' PP!n: L 

t(C" • l - ' I F- -fCt •} FRJT4T 2JB 
:•: :-E»;-f4STRriT: PRINT" »S.:"3RAM 

Tn-E;r- PRIriT' * i - T , SECvN 
*. RUN- PRINT P» in 

BV T£s" EN I' 

L E I S = ? I N T • T M M M M M I • : - : PC--. 

P I ; 

Program 2. 
1 REf>+ • t M I H t t ' t i U M O d H i 
MOVE PEHr P. j ,MEW ? 1 3 5 * • » + » • » * 

5 5P:NT"L«IS L0A&1K6 I'ATn" 
i d : = 0 . * = e •:£=;• 

39 P O K E £ 4 C 5 0 * ; ^ - O S + A 
JPI T-MO20 

I0337THENPR- ! " WF ; 
ri.J iUMBER OF K 2 TATCMil 
M S B ' END 
6Z I - : - : < > - a ; .inewa 

DATm ERRORS ENI' 
79 PPINT"Lafla» SV324950 

J£ TO REMOVE REKSE END 
169 r « A T n l 6 r , 1 2 ; 72 165 1 2 3 . 7 2 , 16 
r 43 « 
l i e & A T A 1 3 3 . 1 2 2 . 1 6 5 , 4 4 152 12 3 3 
2 . 2 3 6 
120 I - -7A94 3 2 . 2 3 6 94 l:-3 3 , 3 2 , 2 3 
6 . 9 4 
1:9 * ~ ' * L 5 3 • 4 • 1 6 5 45 197 1 2 2 . 1 6 5 
, 4s 
143 . 2 3 . 1 4 4 32 236 ?4 
.240 

143 ,208 41 32 123 
, 94 
160 Di=iTAl65 • 2 5 1 2 4 9 , 1 5 32 236 94 
, 3 2 
170 & f i T * 2 4 - . 9 4 . 5 2 . 2 2 . 9 5 , 3 2 236 9 
* . 7 6 . 9 
139 t'fi T«94 , 56 . 165 . 1 2 2 , 2 3 3 , 5 . 1 3 3 . 
36 165 
190 I 'nT«l2? 2 3 i 9 1 3 3 . 3 7 22 255 
9 4 , 7 6 
250 DATA45 ?4 3 2 . 2 3 6 , 9 4 , 2 4 6 , 2 2 i 
201 
210 D A T A 1 4 3 , 2 0 3 , 2 4 7 , 5 6 , 1 6 5 , 1 2 2 2 
3 3 , 1 
229 DATn133 .122 .165 123 ,233 9 13 
3 . 1 2 3 
239 DrtTA76 . 42 , 94 3 2 . 5 1 . 197, 104 . 1 
3 3 , 1 2 3 
249 r-r-Tnie4, 1 3 3 . 1 2 2 1 6 5 . 5 5 , 1 6 4 . 5 
6 133 
258 DATA51.132 r 2 . 1 6 5 . 4 5 , 1 6 4 . 4 6 , 
133 47 

269 Di=>Tnl32 . 48 133 , 49 . 132 , 59 96 . 
165 
270 DATA122.72 165 12 3 7 2 . 1 6 9 . 9 
132 
2S9 DATA251,161 - : 13? 1 2 2 . 1 6 5 4 
4 133 
259 DATA 1 2 3 , 3 2 . 2 3 6 54 12 2 3 6 . 3 4 
3 2 , 2 3 6 
390 DnTri94 165 45 .197 122 165 46 
.229 
310 D«TAl23 ,144 4 7 , 3 2 , 2 3 6 , 9 4 2 0 1 
, 1 3 7 
320 t ' n T n 2 4 0 , 1 8 . 2 9 1 1 4 1 , 2 4 e 14 ,26 
1 .167 
339 D A T A 2 4 9 , 1 0 , 2 6 1 9 , 2 9 8 , 2 2 7 . 3 2 
2 3 6 , 9 4 
340 DriTn76 1 4 6 . 5 4 , 3 2 , 1 1 5 - 0 . 3 2 , 1 © 
7 , 2 0 1 
356 DATA165.3 ,19? 2 9 , 2 0 8 . 1 7 , 1 6 5 , 
4 .197 
360 DrTA21 2 0 5 . 1 1 , 1 6 9 , 2 5 5 , 1 3 3 , 2 5 
1 ,194 
379 DATA133 r 1 2 3 . 1 6 4 , 1 3 3 , 1 2 2 , 9 6 , 3 
2 . 2 4 2 
330 I -ATA94,261 44 240 2 2 0 , 2 9 1 58 
.240 
355 I , * T * i e 1 , 3 2 2 3 6 , 9 4 , 7 6 , 1 4 6 , 9 4 . 
239 
466 r ^ r A l 2 2 . 2 0 £ . 2 239 12; 169 9 . 
177 
419 I-ATA 1 2 2 , 9 6 165 1 2 2 , 1 3 3 , 3 6 16 
5 , 1 2 3 
426 I 'nT^.133,37 3 2 , 9 , 2 6 1 , 3 2 2 5 1 2 
6 0 , 1 6 5 
433 DATA122 .133 .34 165 I 2 r 13 : 3 
r i ^ c 
^40 I-HTH36. 1 3 3 , 1 2 £ . 1 6 5 , 3 7 1 3 3 . 1 2 
3 , 9 6 
450 I 'n 'n 160, 9 . 1 6 5 . 45 , 197 2 4 . 1 8 5 
46 .22? 
469 D A T A 3 5 , 1 4 4 , 1 9 , 1 7 7 , 3 4 . 1 4 5 . 3 6 , 
2 3 9 . 3 4 
476 DA TA263 , 2 . 239 , .35 ,238 3 6 , 2 6 8 
2 , 2 3 0 
439 DATA37 " 6 . 2 4 9 5 , 5 6 , 1 6 5 . 3 6 . 2 2 
3 . 1 
499 D A T M 3 3 , 4 5 1 6 5 . 3 7 2 3 3 , 0 , 1 3 3 , 
46 9 6 . 3 9 9 3 3 RE^IHECKSUM 
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ezestore 
our V20. 

THESE THREE programs allow you to compact 
your Basic programs into much less memory 
than they would normally take. 

The advantages of compressing your pro-
I grams are that they use up fewer bytes 

F' of memory, on average about lOper-
cent less, they run faster becausc the 

interpreter docs not have to search 
through so many line numbers, and, 

becausc lines longer than characters 
: almost impossible to edit, a compacted 

. program oilers a measure of security 
against unauthorised tampering. 

T h e three programs printed here may be 
used individually or together for various 

'stages of text compression. 
Program 1 is a simple space remover. I t 

cmovcs all spaces outside quotes but leaves 
spaces inside quotes intact. 

The second program is used for removing 
Rem statements. However, rather than just 
remove all Rems regardless of their position in 
the program, a selective approach has been 
adopted, and this works as follows: 

• Any line containing only a Rem 
statement and which is not the target 
line of a Goto or Gosub is removed 
completely. 

• A line containing only a Rem state-
ment but which is the target for a Goto 
or Gosub. is reduced to the word Rem 
only, the line number being retained. 

• Any l ine conta in ing Basic text 
followed by a Rem on the same line, 
has the Rem removed. 

l'hc third and most complex program 
actually joins the lines of Basic text together 
to make new lines which can contain up to 
250 Basic characters. These 250 characters 
plus the 2 byte link address, the 2 byte line 
number and the zero byte at the end of the 
line make up a total maximum length of 255 
bytes per Basic line. 

Th is limit of 255 bytes is imposed by the 
Rom routine Rechain Lines at $C533 which is 
used by the operating system during editing 
and loading and by these programs to relink 
the new longer lines together. 

Lines of Basic cannot just be joined together 
without taking into account certain conditions 
which would alter the structure of the 
program, so the following situations are 
allowed for: 
• Line numbers which are the targets tor 

Gotos and Gosubs are retained. 

• Lines containing the keywords If, 
Then, Goto, Return. End. Rem have 
nothing.added to the ends of them. 

• Lines which would become longer 
than 255 characters are not allowed. 
There is no built in protection for the 

machine code so i f you want the code to stay 
in memory and not be overwritten by Basic it 
is ncccssary to enter the following: 

POKE56,92:POKE52,92:POKE55,75: 
POKE51.75 

This lowers the top of Basic below ihe code. 
When the programs have been entered and 

run and the machine code is in memory, you 

can if you wish, save the code as a file, saving 
you the bother of reloading the Basic loaders 
each time. Th is is done by entering the 
following instructions: 

POKE43,75:POKE44,92:POKE45,0: 
POKE46.96 

SAVE'FILENAME',1,1 
This saves the area from 23627 to 24576 as 

a program with a header specifying a forced 
loud, so that any Load instruction will reload 
the code back into the area it was saved from. 
After saving in this way it is necessary to enter 
SYS64802 to reset all the Basic pointers, 
however the code will stay in memory. 

T h e before and after demonstration 
programs show some of the features of the 
compactor programs and if entered and run 
will indicate a time saving of about 5.5 
percent and a reduction in memory useage of 
about 30 percent. 

These programs arc designed to locate into 
the top of Rani on a 16K expanded Vic-20 but 
can easily be moved elsewhere in memory, tor 
example to start at SA000 i f you have a 32K. 
expanded Vic-20, using my program machine-
code Mover in the January 1985 issue of Your 
Computer. T h e programs use a number of the 
Vic Rom routines between 50,000 and 
SDITT". I f these are isolated and changed to 
the corresponding Rom locations for the 
C B M - 6 4 . between SS000 and SBI-FF the 
programs should also run on that machine. 

In spite of being in machine code the third 
program in particular may take several 
minutes to nin. 

Program 3. 

M ? A ' " . ; = = . ; . M E - I R ; S 5 * * * * * * * * * * 

5 PS I N ' ' il*M «.vnl> IN 5 
10 1=5 -^='3 73=0 

- i ^ l - n !Fp02t ' - "HEN50 
I c - E23638+ ; - 1 = 1 *1 TS* ' !?-^ 
45 507028 

; - K > 4 i 7 7 H E ' - F t h - J f f m ? ••= 
ON i '»'.!«£!£» >F s DATA ST*TE*-
EN" -EtiD 
r * ' « E N " i - | - ' J t m P 

DATA EPR09" Er,i' 
"3 - R l n T ' ' . j a f i a 3VS23633 

K •?•:• :C:-:?nCT BAS1 2" "EME 
: 8 8 DATA;65 «22 " M i : 123 .6 
T .43 
11* 1 2 2 , 1 6 ? 44 153 123 : 
69 .9 
126 DA7A133 .252 32 158 93 .• 12 1 :8 
. 9 3 , 3 2 
130 S r i - * i r e 93 = 2 , 1 5 0 . 9 3 3 2 . ? . 2 8 
1 288 
140 2 5 2 . 1 6 5 45 197 122 i 
65 45 
15* Dpi 7 *229 . 1 2 3 . 1 7 6 . 3 . 7 6 .250 ?2 
162 8 
16B i 'A"A134.253 1 3 9 . 2 3 3 93 1~9 . ; 
2 .11 
i~8 :a-a28i i ~ i22.2es,96,i6€.2 
52 232 
138 D A T A 2 2 4 , 6 . 2 9 8 , 2 3 6 . 3 2 . 9 , 2 6 1 3 
2 2 5 1 
196 DHTfi2«.j 1 6 5 , 1 2 2 1 3 3 , 3 6 , 1 6 5 I 
23 .133 
280 DA "A3" 3 2 . 1 5 8 9 3 , 1 3 3 , 3 3 2 . 1 ? 
0 , 9 3 , 5 

216 D A T A 3 , 2 4 8 . 7 f 3 2 , 1 5 6 . 9 3 1 3 3 - 3 
32 

2 2 * D f t T A 1 5 8 , 9 3 . 1 3 3 , 4 3 2 . 2 0 6 , 9 3 . 1 
6 5 . 2 5 2 
230 D A T A £ 4 9 , 1 7 £ , 3 2 2 4 , 9 3 , 1 6 5 . 2 5 1 

246 7 
240 DATA16? ,0 ,133 2 5 2 , 7 6 , 1 8 3 , 9 2 , 
165 
250 D A 7 * 1 2 2 . 1 3 2 34 1 6 5 , 1 2 3 1 3 3 . 3 
r . i 6 ? 
26« DA7A58 145 36 230 36 2 8 8 . 2 . 2 
30 ,27 
270 DATA165 , 36 1 3 3 . 1 2 2 , 1 6 5 3" , 13 
3 , 1 2 3 
280 0 * T * 3 2 1 6 1 rt 7 6 , 1 1 4 9 2 , 3 2 , 9 
,201 
298 D A T A 3 2 . 2 5 1 . 2 0 0 3 2 . 1 5 6 , 9 3 . 7 6 
9 6 , 9 2 
380 D A T A 3 2 , 5 1 . 1 = 7 i s * 1 3 3 , 1 2 3 . 1 0 
4 . 123 
319 D A T A 1 2 2 , 1 6 5 , 5 5 , 1 6 4 5 6 , 1 3 3 , 5 1 
, 1 3 2 
328 DATA52.16- 45.164 46,133,4" 
1 3 2 , 4 6 
338 DATA133 . 49 132 5 6 . 9 6 , 1 6 5 , 1 2 2 
, 7 2 
348 D A T A 1 6 S , 1 2 3 , 7 2 , 1 6 9 , 0 1 3 3 . 2 5 1 
, 1 6 5 
359 DATA43 1 3 3 , 1 2 2 1 6 5 . 4 4 , 1 3 3 , 1 2 
3 . 3 2 
369 DATA 159 . 93 32 . 158 . 9 3 , 3 2 150 . 
9 3 . 1 6 5 
3 7 * DATA45 197 122 1 6 5 . 4 6 2 2 9 , 1 2 
3 . 144 
3S6 DA f r 4 7 32 159 93 2 0 1 , 1 3 7 2 4 * 
.13 
350 DA T A2ei 1 4 i . 2 4 e . 1 4 5 8 1 i £ 7 2 
40 , 10 

490 DATA281 9 2 0 8 , 2 2 " 3 2 , 1 5 0 , ?3 
7 6 . 4 2 
418 DATA93,32 1 1 5 , 0 , 3 2 , 1 0 7 , 2 0 1 1 
6 5 . 3 
4 2 * Dnr«19" 2 * 2 0 8 , 1 7 , 1 6 5 , 4 , 1 9 7 
2 1 . 2 8 8 
430 DATAl l 1 6 9 . 2 5 5 1 3 3 . 2 5 1 . 1 0 4 1 
33 .123 
440 D A T A 1 8 4 . 1 3 2 , 1 2 2 , 9 6 , 3 2 , 1 5 6 . 9 3 
, 2 9 1 
4^0 DA7A44,240 _ 2 0 . 2 ' 0 i 5 3 - 2 4 ? IS 
1 . 2 8 1 

Dr ' r - 137 A4* 2 1 2 , 2 8 1 1 4 1 . 3 4 * . 
288 
4?8 P A ' A 2 8 l 8 2 4 0 , 6 32 158 9 3 . 7 6 
. 1 1 8 
4=8 D A T A 9 3 , 3 2 , 1 5 0 , 9 3 , 7 6 , 4 £ , 9 3 , 2 3 
8 , 1 2 2 
498 DM Trt20t!, 2 . 2 3 8 , 1 2 3 , 1 6 0 , 0 , 1 7 7 . 
122 96 
588 D A T A i 6 8 , 9 , 1 6 5 , 4 5 , 1 9 7 3 4 , 1 6 5 
46 229 
518 DATA35 14 - 1 9 , 1 7 7 3 4 , 1 4 5 , 3 6 
2 3 8 . 3 4 
528 DA TA28 = , 2 , 2 3 0 , 3 5 , 2 3 8 , 3 6 , 2 8 3 . 
2 236 
53© D A 7 A 3 7 . 7 6 . 1 6 3 , 9 3 , 5 6 . 1 6 5 . 3 6 , 2 
3 3 , 1 
549 DATA 1 3 3 . 4 5 , 1 6 5 • 3 7 . 2 3 3 , 9 , 1 3 3 . 
4 6 , 9 6 
558 DATA 3 2 , 1 5 0 3 3 , 3 2 , 9 , 2 9 1 . 2 8 8 , 1 
52 ,24 
568 DATA 1 0 1 , £ 5 2 1 3 3 , 2 5 2 1 7 6 , 7 . 1 6 
5 , 2 5 2 
578 DATA281,24 = . 1 7 6 , 1 96 1 6 9 . 8 . 1 
3 3 . 2 5 2 
530~DnTA96 1 3 9 , 1 6 7 , 1 3 7 , 1 2 8 , 1 4 2 1 
4:-- 49685 REKCHECKSU« 
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Listing 1. The loader program. 
10 DATA 0 ,255.£55.0.0.£16,£14 6. 
a o r . s e , 9 2 . o . o . i . i e . o . o . p . O . 1 3 0 7 
20 DATA 0.0.0.0 0 0.0.0 0.0.0.0 
0 0.0 205 . 154 209 .6.2, 576 
30 DATA 126.31,31.31 3 1 230.15 2 
*6. AS 254.56 3 6 - 2 . 1 9 8 . 7 . 215.126 . 
lb . . 201 .2104. 
4.0 DATA 62,2 .205, 1 .22 . 33 .34. .20-
£21 - 33 , 2 0 ? 14..7,221 94.0.221 
,35.221.2094 
50 DATA 36 .0 2 0 3 . 43 . 207 . 20 20 20 
.20 ,205 . 154 .209 .213 . 197 . 94. .22 .0 
229 .235.30.2209 
CO C'ATH 32 .1 .24 .252 .205 .42 .25 .1 
1S6 . 235 . 205 , 48,85.14. 246 205 .42 . 
2 5 . 1 2 5 . 2 0 5 . 2 1 2 " 
70 DATA 2 3 9 . 2 1 . 2 2 5 193,209.221.3 
6 . O . 2 2 1 , 3 S , 2 9 . 2 0 S . 154 . 209 . 175 , 36 
,6,3,62 .4.3,2432 
60 DATA 2 0 3 . 2 . 4 3 . 1 60 .215,16 24c 
4 3 . 1 3 . 3 2 . 1 7 3 . 4 2 , 1 3 , 2 0 7 1,12 0.9 
. 30 . 1371 
90 DATR 21,22 30 .205 ,43.207.43.2 
9 , 3 2 , ^ 4 9 , 3 0 . £ . 2 2 . 1 14.4.33.19.20 

35 2.24-3 
100 DATA 8 0 5 4 3 • 2 0 " . 4 3 , 2 0 .20.205 
4 3 . 2 0 7 . 4 3 . 2 0 . 2 0 , 2 0 . 1 3 . 3 2 . £ 4 0 . 3 3 
.27.207.175.1323 
110 DATA 70,30.16.22,11.205.24.2. 
2 0 ? . 2 0 . 2 0 . 2 0 5 .242.£0" £0 .20.20.2 
0 3 . 0 - P 0 3 . 0 . 1 9 6 5 
120 DATft £ 0 3 , © 2 0 5 . 2 4 2 . 2 0 7 . 2 0 . 8 0 
2 0 . 2 O 3 . O . 2 0 5 2 4 2 . 2 0 - 201.205.15 

4.209 62.43.203 2556 
.30 DATA 0.46.1 60 215.201.6 1 c 
.11.10,1,10,11 14 1,14.11.13.1.6 
40 
"40 DATA 62.J.24, 2 6 2 . 0 . 5 0 . 2 1 . 2 0 
7 , 3 3 , i : . 2 0 7 . 5 2 . 2 0 1 . 1 9 . 7 1 . 2 6 . 2 5 4 
2 3 3 . 1 9 4 . 1 7 3 2 
IbO DATA ££0 2 0 9 . 1 2 0 . 2 5 4 .253 40 
Z . 221 .110.0. 221 102.1 24.. 6, £53.1 
1 0 . 0 , 2 5 3 . 1 0 2 . 2 5 0 " 
ISO DATA 1.34-13.207 201.237.75. 
13.20? 62 2 5 5 . 2 * . S . 2 3 7 . 7 5 . 13.20? 
.3.42.15,1926 
1-0 DATA 207.43 1 1 2 . 4 3 . 1 1 3 . 3 4 . 1 5 
2 0 7 . 2 3 0 . 5 6 . I l l 3d.O.34.13,SO".2 

01 .237 . -si . 13 ,2005 
ISO DATA £07,2C 254 .251.40.1-0.2 
54.243 40.170 254 . 16 .40.102.254 
£33.40.123.254 3.2979 
190 DATA £O2,GO.20i 2 5 4 . 2 1 7 . 2 0 2 . 
34. .£09 . 33 ..97 ,211 .1.5 0 .237 177 4 
0 115 . 1 . 1(5,2372 
£00 DATA 0.237 1 7 7 . 2 0 2 . £ 5 4 £ 1 0 . 1 
. 2 . 0 . 2 3 7 , 1 7 7 , 4 0 1 3 7 . 1 , 9 . 0 . 2 3 7 . 1 7 
7.£02 . 2 5 4 . 2 5 5 4 
210 DATA 210,1 c . 0 , 2 3 7 . 1 7 7 . 4 0 . 1 6 
1 254 £ 3 7 . 1 9 4 . 2 2 0 . £ 0 9 . 1 9 . 2 6 . 2 5 4 . 
70.6.0.40.2363 
220 DATA 25.254 do. 6 1.4.0.19,254 
.94. .6 .2 . 40, 13 .254 , 77 ,202 .235, 210 
.254.69 .2141 
230 DATA 2 0 2 . 2 3 5 . 2 1 0 . 1 9 5 , 2 2 0 , 2 0 9 
. 1 2 0 , 5 0 . 2 2 , 2 0 7 , 3 3 , 1 3 . 2 0 7 . 5 2 . 5 2 . 2 
0 1 . S S . 2 7 .207.111,2531 
240 DATA £ 2 9 . 2 4 1 . 5 3 . 3 0 , 2 0 7 . 6 1 . 5 0 
.30.207.245.225 123/50 .27 . 20 / <iO 
3 . 119 . 40 6 6 . 2 4 , 2 4 4 4 
2S0 DATA 5 5 . 3 3 33 207.17,13.207, 
1 . 2 . 0 . 2 3 7 . 1 7 6 . 2 0 1 . 3 3 . 2 7 . 207.25A , 
£4. ,40 ,4S. 1312 
2b0 DHTA 254,56 3 2 . 6 , 2 0 3 . 7 0 . 4 0 , 2 
e .24,35 ,254 .48. _-2 .6 ,203 .70.40 ,27 
.24.16.1463 
270 DATA 264 V0 32.6.203 11S,40. 
3 .24,IS .203.11® 40.11 .24 .0,42.13 
.207 .35 . 1433 
£80 DATA 3 5 , 3 4 . 1 3 . 2 0 7 . 2 0 1 . 4 2 . 1 3 . 
2 0 7 . 3 5 . 7 6 . 3 5 . b , 0 . 2 0 3 , 1 2 1 . 4 0 . 2 .6 . 
2 5 5 . 9 . 1 5 4 2 
290 DATA 3 4 , 1 3 , 2 0 7 . 2 0 1 , 6 2 . £ , £ 0 5 . 
1 . 2 2 . 6 . 2 , 3 3 . 2 7 , 2 0 7 . 1 7 , 3 5 , 2 0 7 , £ O S 
.138,209.1333 
300 DATA 33.134 2 0 9 . 8 , 2 . 1 9 5 . 1 0 5 . 
209 . 6 2 . 2 , 2 0 5 , 1 , 2 2 . 5 . 6 . 3 3 . 2 9 . 2 0 7 . 
17.37.1520 
310 DATA 2 0 7 , 2 0 5 , 1 3 3 , 2 0 9 , 3 3 . 1 2 2 . 
209 . 6 - 6 . 9 4 . 3 5 . 3 6 . 3 5 . 2 0 5 . 1 4 3 , £ 0 9 . 
6 2 , 3 9 . 2 1 5 . 1 6 . 2 2 7 9 
320 DATA 2 4 4 . 3 3 . 1 3 , 2 0 - . 5 2 . 2 0 1 12 
. 1 4 . 1 2 . 4 , 8 . 1 4 . 3 4 i . 1 4 4 4 16 14 
.382 
330 DATA 16.4.26 75.235 13 113 • 
5 . 1 9 , 1 6 . 2 4 7 iO..62.^1 .215.62,1,2 
15.62 22.1668 
340 DATA 2 1 5 . 1 2 3 . 2 1 C 122 215.201 
,237.75.13.207 42 . IS.207.43.112 
4 3 , 1 1 3 . 3 4 . i s 20-.2454 
350 DATA 237 3 7 103.SS,23.20~.I1 
1 . 73 ,35.-0.237.67. 13.207 201. ii 
13.207 .33. 4«! iOc-2 
360 DATA 13.207.34 £ 4 . 2 0 " 186.50 
. 2 6 , 2 0 7 5 3 . 2 3 2 0 7 . 1 1 9 . 2 0 5 . 8 9 2 0 ? 
42.24 207.55 2134 

370 DATA 26.207 119 201.205 104. 
2 1 0 . 4 2 . 1 3 . 2 0 7 . 1 7 10.210 .£37.176 
34,13,£07.£21 42,2501 
380 DATA 19 .207 .253.42.17 20" £3 
- . 75.29 2 0 - .£3- 91.31.20-.42.27. 
207.££9.24 1.42 264 
390 DATA 33.£0- £3 
37 . 123.15.207 0 0 . 0 . 0 . 2 5 1 .23 
5 .15.20".237.2454 
400 DATA 123,11 £ 0 7 . 2 2 1 . 3 4 . 1 9 . 2 0 
7.2S3.34 17.207 2 3 7 . 6 7 , 2 9 . 2 0 7 23 
7 83-31.£07.34 2 4 6 S 
410 DATA 33 .20- .245.225.34.27.20 

Ian Potts with a small 
step for your micro, a 
giant leap for you. 
SlNGLESTEP ALLOWS VOU to run through 
machinc-codc routines one instruction at a 
time, thus helping you to learn machine-code 
programming or to de-bug machinc-codc 
routines. 

T h e contents of the main registers arc 
displayed in hex, decimal and binary and thus 
the elTecr of any operation, especially the 
logical operations, is easily seen. Register 
contents, program counter and the (lag 
register can be changed at any stage, with 
numbers being input in either hex or decimal. 

One breakpoint address can be set which 
allows a long routine or loop to be executed at 
full speed. Interrupts in all three modes can 
be simulated. A simple machinc-codc loader is 
included which allows machine-code routines 
to be inserted at the program counter address. 

Type in the machine-code loader program 
which can then be run and saved i f correct. 
Now type New, T h e Basic can now be typed 
in, and both Basic and machine code can be 
saved by entering Go T o 9900. 

The A, B, C , F), E, H and L registers each 
have their contents displayed in binary, hex 
and decimal, the I X , I Y , SI ' — stack pointer 
— and PC — program counter — register 
contents arc displayed in the boxes in hex. 
Down the right-hand side of the display is a 
printout of some of the contents of memory in 
hex with the current value of the program 
counter displayed in dccimal and pointing to 
the correct memory location — sec figure I . 

Also displayed is the current value of the 
breakpoint address, BR. T h e F or Flag 
register shows the current status of the sign 
flag, S, zero flag Z , parity or overflow flag 
P/V, and the carry flag C . I f 3n exchange 
register instruction is carried out then an 
apostrophe will be displayed by the registers 
affected. 

First, let's look at the single-letter 
commands: -
S S i n g l e s t e p , i .e., carry out next 

machine-code instruction. 

SINGLE 
R Restart program. Clear ail registers 

and reset SP and PC. 
Q Quit program and exil to basic. Go To 

Start will restart the program. 
I Simulate an interrupt. 
K Continue program at full speed up to 

breakpoint address. 

Here are the commands requiring a value to 
be input: 
P Change program counter to valuo 

input 
P + Add value to program counter. 
P - Subtract value from program counter. 
BR Set breakpoint address to value input. 
HEX Inserts hex code starting at program 

counter address. 
F Set flag register to value input — this 

.2 .0 . 19 £ 

£ 0 1 . 3 3 
2 . 0 .£0 

1 1 5 . 1 1 , 2 0 ? . 2 
11 

-.33.0.0.34 10 210 34.12.210 201 
.42.9.207.1930 
420 DATA 1 2 6 5 0 d . 2 0 ? 54.201 2 3 " 
.75.13.£07.34,1:,207.62.£05.50.1 
0 .£10.£3".67 2 2 " 3 
430 DATA 11.210 205 .234.209.53.5 
.207 ,42 . 13.207,119.201 ,53.27.207 
,230 .55 .246.0.2550 
440 DATA 5 0 . 2 " . 2 0 ? 201,23".91 .13 
.207.26.£54.23".32.1J " " " 
6 . £ 3 0 . 1 9 9 . 2 0 - 3 
430 DATA 2 5 4 , 6 7 192.1.4. 
.139 211.1 20.0 £37 177, 
0.1. 1741 
460 DATA e 0 . 2 3 " 17?,1 . 3,0.£00.1 
.2,0,23-.177,1,1 0.192 19 £ 6 3 3 . 
1315 
4-0 DATA 1 6 9 , 2 1 1 , 1 , 5 . 0 . 2 3 7 , 1 7 7 . 1 
, 4 , 0 , 2 0 0 , 1 1 1 0 . 2 3 7 . 1 7 7 . 1 . 3 , 0 . 1 9 
2 . 1627 
430 DATA 1 ,2,0.201,42.13,207 35 
2 0 3 . 7 2 , 3 2 . 2 . 3 S . 3 S . 3 4 . 1 3 . 2 0 7 . 2 0 : 
203.72.1610 
490 DATA 32 3 3 . 2 0 3 , 6 4 . 4 0 . 1 7 . 8 3 7 . 
75 .13 .20".3 3.3 .42,15.£0 7 43.112 
,43 . 113 .150S 
500 DATA 3 4 . 1 5 . 2 0 7 , 4 2 . 1 3 . 2 0 7 . 3 5 
73 .35 , 70.237.67.13.£07.201 42 IS 
.207,78.35.1335 
510 DATA 70.3S 34.15.207,237,67. 
13 .207,201.24 165 £4,£00 .6.0 2 0 3 
.79.32.S.1350 
520 DATA 6 . 1 , 2 0 3 , 3 7 . 3 2 , 2 , 6 . 2 . 2 0 3 
.71.32,236.230 5 6 . 3 3 . 2 ? . 2 0 7 . 2 5 4 . 
0,32,1720 
530 DATA 6 . 2 0 3 , 1 1 S , 4 0 . 2 2 3 . 2 4 , £ 1 9 
.254,8.32.5 .20:- .113.40.211.24 .£1 
1 .254.16,32 2£4£ 
54 0 DATA 6 . £ 0 3 . " O 4 0 . 2 0 3 , 2 4 . 1 9 9 . 

254 .24,32.6 . £03 . 70.40,191.24 191 
,254.32.32.2095 
550 DATA 6 . 2 0 3 3 6 . 4 0 . 1 3 3 . 2 4 . 1 7 9 . 
£54 .40,32.6.203.36,40.171.24.171 
,254,45.32,2032 
560 DATA 6.203.126 .40.163.24 .159 
,203.126.40 155 2 4 . 1 5 5 . 2 4 , 3 2 . 4 0 . 
43.56.194 195 £ 0 1 3 
570 DATA 196 2 0 2 . 2 0 4 . 2 0 5 . 2 1 0 . £ 1 2 
. £13 .220.226,228.234.236.24£.244 
.250.252,221 .253 ,201 .216 ,44 70 
530 DATA £ 0 6 . 2 O 0 . 1 9 2 . 2 3 2 , £ 2 4 , £ 4 3 
. 240.19Q 2 0 7 . 2 1 5 . 2 2 3 . 2 3 1 .239.24 7 
2S5.6 1 4 . 1 6 . 2 2 . 3 0 . 3 4 4 8 

590 DATA 33.46 5.1 6£, 193 .203,206 
2 1 1 . £ 1 4 . £ 1 9 2 2 2 . 2 3 0 . 2 3 3 . 2 4 6 . 2 5 4 
,1,1".33,34.42,2768 
600 DATA 4 9 , b 0 , 5 8 . 2 £ 1 , £ 5 3 . £ 0 3 , 3 3 

34 4 2 , 5 4 . 9 . 2 5 , 3 5 . 4 1 , 4 3 . 5 7 . £ 4 9 . £ 
3 3 , 2 £ S , 2 2 7 , 2 1 4 1 
610 DATA P2Q.0 0 . 0 , 0 , 0 . 0 . 0 , 0 , 0 , 0 
. 0 . 0 . 0 . 0 . 0 . 0 . 0 0 . 0 . 2 2 Q 
1000. REM 4of LOADER P R O G R A M 
1010 CLEAR 52999 R E S T O R E 
1020 FOR i=0 T O 600 STEP 10 
1030 LET t —0 
1040 FOR j*0 T O 19 
1050 READ a P O K E (33000+j+i+j> . 
a 
1060 LET tit+a 
1070 NEXT j 
1030 READ a IP •< > t T H E N PRINT 
FLASH l;"ERROR AT LINE ";i+10 W 
L A S H 0 STOP 
1090 NEXT i 
1100 CLS 
111® SflUB "s /i ltP48K"CQ0E B3999, 

9 VERIFY "'•CODE 
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I I x , £10O0 
IV 

5C3fi 

H r t g 
oiooeoeot 
4.0H C i d 

D re? 
0 0 0 0 0 0 0 0 b 
00H Od 

6 
I 0 0 1 1 1 1 0 0 b 
3CH 60d 

fl re9 
I l l i l l l i l b 

FFH 250d 

SP 
CFO-3 

PC 
ER6C 

L reg 
0 0 0 0 0 0 0 0 b 
00H Od 

E r e ? 
0 0 0 0 0 0 0 0 b 
O0H 0d 

c reg 
0 0 0 0 0 0 0 0 b 
00H 0d 

F reo 
S Z P/Kf 
0 0 0 

BP 
65S35d 

FE 
FF 
4-7 
3 0 
FF 
FF 
J.F 

PC 0fl 
&0012d > 

0 3 
Ofl 
3C 
16 
00 
5F 
19 
0 3 
3fl 
FC 
FF 
es 

PECTRUM 
) IESTEP 

must be four digits, each digit either 0 
or 1. 

Any register letter or register pair will set 
that register to the value input. If the value 
input ends in H then the number is inter-
preted as hex, otherwise it is taken to be 
decimal. Help will display a summary of the 
commands. 

The stack pointer is initially set to point to 
the start of the code. The machinc code is not 
relocatable. 

On entry, interrupts are enabled and IM1 is 
sclcctcd. Interrupts ran be disabled in a 
program — Singlestep will still work. When 
I MO or 1M2 is selected in a program then ii an 
interrupt is simulated, the data that the 

interrupting device supplies must be input. It 
is assumed that the Spectrum supplies FF 
when in IM2 or IM3. 

Here arc some simple programs to illustrate 
tile use of Singlestep. First, load the program. 
This will produce a display similar to the one 
shown in figure 1. 
Hex Mnemonic Comment 
06 02 LD B,2 Load B with 2 
00 LOOP: NOP Do nothing 
10 FD DJNZ LOOP Subtract 1 from B, if 

result is non-zero jump 
FD, i.e. - 3 

To enter this program type Hex followed by 
Enter. Then type 06020010FD, F.nter. The 
machine code will now be inserted. Note that 
each byte must be entered as two digits, i.e. 02 
for 2 ctc. Now type P , Enter followed by 5 
to move back to the start of the program. Press 
S, Enter and the B register will now contain 2. 
Press S, Enter and all that will happen is that 
the program counter increases by 1. Press S, 
Enter and the program counter will now point 
to the start of the loop, and the B register will 
now contain 1. 

Continue pressing S followed by lintcr until 
the program counter contains 55005. You 
have now exited from the loop. 

Here is another example program. 
Hex Mnemonic Comment 
06 FF LD e.255 Load B with 255 
00 LOOP: NOP Do nothing 
10 FD DJNZ LOOP Loop as before 

To change the first example program, type 
in P 55001. This moves PC to point to the 
byte to be changed. HEX FF — FF is now 
inserted. P - 2 means that PC now points to 
start of the program. 

Enter S several times. As you can see it will 
take a long time to exit from the loop. To 
execute the code at speed, enter BR 55005, 
which sets the breakpoint address. K. now 
executes the program at full speed. 

Now for the third example: 
D9 EXX Exchange registers 
D9 EXX Exchange registers 

To enter this program type HEX D9D9 
H 32 — puts 32 decimal into register H 
D 32H — puts 32 Hex into register D 
P - 2 — moves PC to point to start of 
program 

Now singlesicp twice, observing the 
display. 

This fourth program simulates an interrupt 
in Mode 2. 
3E09 LDA.9 
ED 47 LD I,A Load 1 with the value 9 
ED 5E IM2 Set interrupt Mode 2 

Load this program starting at address 54994 
so that it precedes the second program. When 
you simulate an interrupt you will supply the 
byte FF so that the interrupt is vectored via 
the contents of 09FF to FE69. So enter the 
following: 
P FE69H PC now points to FE69 
HEX 00ED4D mfcode NOP, RETI is 

loaded. 
P 54994 Return to start of 

program 4 

Singlestep through the loop 
Enter S three times to set up interrupt 

values. Now singlestep some way through the 
loop of the second program and enter I. In 
response to the prompt, enter FF. You will 
now jump to 65129, FE69, you can now 
continue singlcslcpping and you will return to 
the point where the routine was called. 

For those who baulk at typing in all the 
data, I would be prepared to supply copies of 
the tape at £3 each provided the name and 
address is clear. Ian Potts, 1 Bramston Close, 
Oundle, Peterborough PES 4DP. • 

Figure 2. The memory map. 

48 K 
Low memory 

Basic 

29500 
program 

53000 
Stack 

Machine 

54202 
code 

55000 -

Initial value 
of program counter 

Listing 2. The Basic program. 

; o ,'CF *ij H>> . ;HT . J J G I 

10 DEF Pll L i - > «X-256*PN Mto 50 CEf 'tl .COCC HI I I 7. HI x-ft • 100 LET P?2SO«PEtf liddf »>S' •I'tt t • i J J f I 120 PR IS" AT 2 22 " .AT i 2--LEN STO» [it ISO BCIir AT • -.d- t 27-i pri 5TP1 t o 1*0 PANCOMIZE jo >*adr«60' PC TUPH 3000 GO SOP iOP 3100 POIT 23630,-3 INPUT ccmmoi: c-- • Line 3110 PEjTOPE 3500 PRINT (1T_J1 0 
3120 'OR 1=1 TC 3 REPC- f>3 » 3130 IP Zf.Ai TME'i GO ~0 A 3140 NEXT I 3 ISO FOC 1-1 Ti 13 REOC (It n.c 
3LFRO I r Z1 Its 'HKH NI:-T I pp;PI 
1 RIY I I . O ; " U R O H V COMMAND GO ID 3100 
3170 input •JALUF •. LINĴ  .'•itso If- f«= ••• !HtH u: 1L' :l;i) 3J00 Zt - 'F" TMPH CO TO A .1210 IF t « «"H TnCN GO T L> SS0O t<l TO LEN ft I F V t I X »' I f" THEN GO TO 601 3220 FOP •p- oc 
o 3230 NEXT I 

LET eivOL. . 1 
32SC 0 JI OP I* 05333 THEN 00 T o eooc 3260 GO TO A 3300 ir 0 J3S THEM CO TO COOO 3310 POKE tlddf+C' B GO TO 3000 3340 LET e.P>P IF P tos THE-. _E T P.P-D CO TO 60JM3 3350 LET B«P CO TO 34SO 33feO LETT P.P-8 IF P:0 Then lET 
P.D.3 GO TO SCOO 3370 i-£T SrP GO TC 3450 3360 IF 8 IOC 'HEN CO TO 6000 

3 3 9 0 LET PCB 50 TO 34S0 
. 4 0 0 S 10P THEN TIO TO DOOO j4io LET et»e 
34S0 PflKC uajf .Ci FN L S PU! t iaddr«Ctl' f" "IB' GO ro 3000 3EOO data •".r.iL'fl, K ,aaj0. ' i ' M 
IOO . "O" • i ",.«soo, > • 4iio 
W L K -500 "ME • 5 0 0 0 3610 DATA P. 3340.5,"P.".3360 5."P .33P0.S,-:>P -3100.1 SS£0 C" ATA F f?00 0.-JO-.3450.7 "DC .3450.21, T-E" 3480. 23. "ML 3450 25. 'IX' 3iE3. l l T' ' 3150.9 3530 DATA o 3300 . EO 'C" . 3300 ... 1. D .3300.32. r .3300 .33."P • . 33 00 .21 . "L " . 3"<w ,2S "M" . 3300 . HOC I..int'0nl2t USR tidal-»J37 G O TO 3000 1110 RANDOMIZE U3P i4dJC«S17' 0 TO 3000 isoo IF ptt>. t i j m ) THEN CC 

TO 6010 ;r Pfifcn '.aedrtl4)«l TriEN 
HC-0MI3E USR ' I A I R T J O S ' GO TO 3 0 00 4505 INPUT "Device OUTA (in ntv . Line 4520 LET B»lfr«FH HIZS'llllFN M12 H i ' 1330 IF BPSS TMfN GO TO 1540 POKE (»<J<JC »15> .8 IF ppri< I 4ddI*14l-0 Tf«CN GO TO 1COC inso nANDOMIie USB tddr«606k G 0 TO 3000 1600 PGNDOHTZt U3R Udf*695> O 
0 TO 3 0 0 0 SOOO IVPUT ••CODC . LINE VI oOC3 TOP 1*1 TO LCH V S IF V I C 

'O OP C » l I » - " F " OP I V » ( I 1< " 0 " ANC- * ' ! ' '9' THEN GO TO 6020 3007 NCAT I 5010 POR N»1 TO LtN VI.'2 LET bt •VI '2«N- 1 Tu 30120 -CT B«16«FN niDll l lMFH H'H S<2S) 502S ^ B'iSi SfEN 00 TO 60,10 3030 POKE P,»' LET P-P,l Nt XT H 5010 POKE laddi- »(j) .FN mpi POKE liddrtb'.FN L<P' GO TO 3000 

.iT i *•. » • I'u ^t.. 
LKII 4 If" i I »" OP A *HEN oo TO eoifo 

3 3 0 J u L l »-l • 
SCO i C 0 P 1-1 TO 0" OR » •: Mlti . | i l tJt • ' I hSIO FC'P 1«0 ~C LEU . * - l S520 LET i• 1'LEN I 
5530 H f T I S? TO "2T0 

•'.J10 - -7'. • M H I H I GO "C C1.00 
Sfjp pf."intTatwI!I^o 

_ GC To 31 
n a m ) go to iioo" 
• ' : 00 i r L£N . i i Trt-N GO TO 603 
C '.501 POP 1 -11 : 1 If o M V |U ' 'I TnfH GO TO U30 6IS 02 Nt • T I 6507 LET • I il - l̂ O.-.'rtL ' H l n W ' K HL '2--A.UAL /II31+VAL ('»>4.) 4510 POKF idddf+aS9' ' 

'AutOMlZE -'in 'jjjr.o;; G .. TO 3000 7Pi»0 CLS PLOT 1.20 C'SA1- O 151 C-PAU 155 0 OPAU O -1C1 CPnU O -010 POP r-52 lis STCC 3t 7020 Pi-OT 4,1 C'CAU 150.0 IICXT 
PLOT 81 20 DRAU O 1S1 7050 »LOT 41 118 OPOU 0,23 

raso PLOT ioi iis CPAU 0 , 2 3 7070 -ET • £'. RE>TOBt '1*0 7050 ""OP 1-0 TO t PEAC' Bt • . PPINT AT y..Y+a.et-Ai -100 PRINT HI i » l . . , 8 , t POIfiT ,1T * . 1 +2. H PR INT AT ,»,*,,» a 3 NE:'T I 'ii'O 0«t« H l . i . ' L .1.11. l- a i , - c - , e 11. f 11 1 ••e", l2. l l . • A" . 16, 1 
7 1 3 0 PR INT «R 16 1 3 . F 1 

7140 T-RIN" AT 1 D . I » ' . HT 1 , ,• 1 '.AT i . 12. "5P A- 11-. PC 
" I SO POTMT AT > . J 1 . RB . JT 
A AT 8 , 2 1 'PR . AT A , 2 7 D 7lfiO PR TNT t-' 17.11 5 2 p C ' 

7 1 7 0 PFTL'PN 
C L : P P I K T AT 0 . 9 •irtTTTi 

-5P0 BOTHT QT • O O OUIT• N PFiTAPT" ' I SIMULATE AH XNTEftRU PT" 7330 PRINT A-r r. o • : INCLC3TCP - "K CONTINUE AT SPEet-" 7540 POINT ilT O. f SET FLAGJ '8P SET BOFAh POINT" "P SET P C Ou-'NTEP p« Of p- INCREMENT P-C 
OL'NTCU MS* INSERT COOE -sso PRINT AT 14 .P CPCIfTPP I FT TEP(5> THEN ^ "Nuneen LOAOS mt 

PtliljTEK twnatki DECIMAL UNL1-.-5' f.NDlNG IN M" 7i,BO PP INT AT £0,0. OPE35 AN. KC 1 TO CONTINUE" rS70 PAU5F 0 pr- TO flOAO aooo Ĉ EJP 2U5P0 HOBOtP 1 PAPC B I i-.L.'j IHi " PORC 23630,0 POKE .'300*. 100 LE~ 3TAPT.0100 3010 LET top-05333 LET *ddr«530 oo 1020 PPINT AT 3.3. PLASM l.'OO N JT STOP TAPE AT 10.10. LOAOINS COtC' i_CAO "CODE iddr 3030 POP I Odd r TO addr*3l POKE I ,0 NEXT I 8010 PC3T0RE j^ili FOP I.*ddr»l TO lJdr>14 Reno A POKC I.fl. NE XT I 8050 LET 6P--.0P LET P.5S000 6100 GO SUB '000 GO TO 3000 9200 LATH 0.0.216,214.8. 
207,sa,oj.o o . i . i 9900 CL5 SAUI* " » / S T e P 4 8K" LINE 

SU00 9910 SAUE " t / m m n 'COOt BUflOO 120? PPINT AT 10.a 
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M l 
Towffy dertucoffd to writing very 

fast. video gomes. BASiC Lghtm/w is i 
is a fully structured extension to the 
CnminadO'z HASlf which (Kiefs <j 
staggering 200 reserved wordi ft 
oCom up to five tos; s (o ru'i 
concurirntly fonv m foreground and 
four m background). Most of ihe 
COfftmands ore dfdicotcd tonnes 
writing orxf tfii* sound ond graphics 
commands off unporoUehi 
Procedures and PASCAL type strut r«rcd 
programming co/rmom/i ore a/so a 
feature of BASIC. Lightning. 

As wetf os the Commodore's own 8 
lur bvarf MSIC Lightning /IOS 
as own software spr.tt-s. Up in 255 can 
l>e defined wf h user selector 
dimensions riw»w can even t» ••••veral 
screens wide, They con be scrolled, 
spun, m irronxl. enlarged or inver.al 
*uh phenomenal speed find 
smoothness 

A Sprite Generator Program 
(written in RAS/C Lightning) iscko 
supp/jedand con (x> used to design. 
edit ant] store all your sp/ites for use irt 
your mom program 

SS f 

White tî ncning o coflnpfetp 
gomes <wwmgpactosccomposing a 
rw£hlevel, f orth based, mult' ta&og 

JiomtS vmtmg Isrttvoge. the e x t e n d 
JSlCfsee BASiC lGWmiNC,)(inda 

pos/erfi! sprite Generator Program 
Progrnnrs cor) evff 6e written in a 
combmatioti (if Fonh and Commodore 
SASIC and the firiafprcgtam. which will 
run t.ndefH'ndentty of White Lgnminc. 
ron fcc marketed /,L*JI norestrlabns 
whatsoever. 

The fifls'f U?»tfjmof'the 
pcjrJtfljiecon be used to expermwrtt 
qwcWycwcf wi'.y be/ore tlx- forh 
program is developed 

The speed of WJnte L ightning f>m 
to be '.tten to be believed (trtdo fuil 
demo is i,*)C*Vdtfd. As witn posit 
Lighting, hardware '-l-rci-i <xe 
supponod, together with 25Ssctf!w;nc 

wJtiCh Crtn I*- '.dolled spun, 
reflected, enlarged or inverted. 

MULTI-TASKING Wnhc..: <?ouix 
the most powerful feature of the 
Ughtr.iny ser-es ofltjngtxipcs n the 
mu/fi tustang fodfiy. ThaaHows two 
programs ;ot>c tun concurrent̂  and 
makes those smooth kiivlxape scroSs 
etc effortless. 

r he BASIC hghtmng 
( 'icntrotor Program is ako included m 
the package. 

II 

Commodore 64 Machine lightning 
is probably the most advancerl games 
wining utility ova i la Me on any micro h 
comes n •) parts 

MACRO ASSEMBLER/ 
MONITOR/DISASSEMBLER Ii 
pr ufwMy the most ccuv/yehernvc 
machine code development system 
available for ihe Commodore 64 wen 
feature*, too numerous to mention. 

BASIC LIGHTNING '.4SJ< 
Lightning. the multi-toskiiK BASIC is a'so 
provideSlo facilitate expenmeniacion in 
jyepciution for kiter assembly 

SPRITE GENERATOR Med to 
dew'op oil the gropbes for the fun 
game. Ihe Sprite Generator Itas numer-
ous function* including enlargenwn. 
rotation and re/'«tnvi 

f OBJECT LIBRARY 'r.r. > Mod no 
Lightning's most powerful feature. I Ok 
of e entrant code with more than 110 

documented entry pomts rheseore 
the routines that provirle all the 
-.uperfau graphics routines White 
andBovr lightning, hteycontan 
virtually every routine you'll ever need 
to wnte tin Araide Came and 
multitasking m Machine Ughnnmgis 
covered in the comprehcoslvf? 
ocrornjwnying manual, 

u l u o u r 

IF 

k I . • 
r 

CK 

iO 
0\' 

X' 

j 

mi 
AVAILABLE ON TAPE OR DISK 

o^cigaoisofwve suppers. ASOTSs'e'pcm y 

o 
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TELSO 
A reminder of how to use the Telsoft service. 

THE PROGRAMS given here will enable 

Spectrum and BBC owners to download via 

Your Computer's Telsoft service. First type 

the hexloader for your machine — figure 1 — 

and then enter the machinc code figure 2. 

On the BBC you call the scrvice by entering 

CALL &6A00 

while Spectrum owners must type 

RANDOMIZE USR 60000 

So far O t Ltd's Telemod 2 and V T X 5000 

modems have been tested with the service, but 

it also works with a number of other makes. 

To find out what is available on Telsoft and 

how to receive software dial up Colchester 

(0206) 8068. This audio recorded information 

line will also advise you which telephone 

numbers to ring for the 300 and 1200 bit/s 

scrviccs. 

When a program you want to download is 

available, make sure yout modem is set up and 

dial the number appropriate to your modem's 

speed. As soon as you hear the modem iont-^ 

switch the modem to line and replace the 

receiver. Select Option 1 from the menu 

Receive. After a block of data is received, you 

will see " O K " printed i f there were no error?, 

otherwise the program will wait for the blocks 

to come round again. 

When the "Program loaded O K " messai;o 

appears return to the Telsoft menu and sclec: 

Option 5. You can now save and run the 

program. 

Figure 1. BBC. 

lis RLH DOC ICX COCC LOADCR 
15 MH*.H»FCA9FF 
20 a.BiPftINT 
38 INPUT " START ADDAESS I H n l ^ A I 
4B A-tVAl i-fc-.I'n. 
so i r I ICN i w 

'•a IF A. L.-ACM OR A.lrj.17 tWN M 

70 miNT -A-
HIS INF-UT - I " B».C» 
90 ir UXIOII <>16 THCM 30 

ICW T-0 
HO FOK N-B TO 7 
128 *«» MID*<U*.2<N>t.I>: GOCUO 30O 
130 tr C-l T1*N 7tM 

>»- niD»l»*,2*N-2.1)l GOSOD JOO 
Ir C-l TICN 260 

II- LVAL < - l . - < n i D t t f l » , 2 > N ' l , / > > 
I / B >A-FII A-A»t I T-T-fl 
IO0 NCXT 

I M TOR N - I TO LCN <C») 
van x t -n io t ic t i I iGostm JOO 
21U II £ >1 1W.N n-A-li GOTO 260 
72a NClT 
230 IF I - tVAt l»N rM 
240 PRINT -CRCCKUUI ERROR ' -

:-SO A-A N.GOTO 50 
2BQ PRINT "TYPING ERROR -
770 A-nxA DIV (HIOOTO "SO 
200 »SAWR "OOWM OAIJ- F.APO 6T07 
790 LNO 
*,OO c-Oiir ACC<X*K40 THEN L-HKETURN 
3TO IT- AKC(X*>-:3H THFH RETURN 
520 II A S C U T K B S r>CM C-L l RE TURN 
330 IF A5C(X»>>7I THCN R-L 
3*0 RFLURN 

Figure 2. BBC 

t-fioo 
6AOO 
hAin 
•>»I u 
6A20 
AA/O 
6A30 
AA30 
6A4U 
&A30 
AA3U 
iMIl 
AAbO 
aa/B 
UI70 
6AO0 
AA90 
44VIJ 
AAAO 

6AA0 
aA*0 
AAHU 
6ACO 
AAca 
AACO 
6AC9 
AA*« 

6AL0 
fjVB 
AAFH 
imao 

t A<K:HA» I Are i 4 
I Ff 20;. I AC?04fi/.or<3 
! MFOOOC* 14F0f!C9 
: o06*i:a<:6A4t;* r 
I 6MVW. .Dt3t I (I'd U 
: IWW0A/FF70F4FFA9 
s0-.AVIXJ.-W 4f rAVO2 
:A?or?ar4rrA'JcoAffl 
I I L A2OO70F 4FI 60A9 
: BLJilC 3FF 20F 7A0A9 
1 ISA20170F4(TA«1B1 
I A9FF BH99«3AF OOF A 
:AVI5A2O120T4rr2O 
I0C6C.VW H.'OeCACHO 
II HA Jt>i!H4 7 7H4 7 H04 
. 79114 7604 70037020 
: DSiDAT.'B.'Vf.tirWW 
11*» ttoocacooduw 
1710®CO2OO5i,UC4»V 
i txjFsia«ioeAr,747viui 
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"Phil Holliday 
concludes his 
short course on 

assembly 
language. 

T H I S A R T I U . I - : on QI- assembly language-

rounds off the scries by presenting a long pro-

gram example. Il is machine code monitor 

which allows you to examine and alter 

registers and memory, and test another pro-

gram by stepping ihrough it one instruction at 

a time. You can even single step through the 

routines in Rom. 

The program is position independent and is 

l o a d e d b y t y p i n g ' E X E C W 

MDV1_ D E B U G EXC* assuming that it is 

on a cartridge in Microdrive I. Note th3t~thc 

QL should be in monitor mode rather than 

TV mode. (I find the resolution perfectly 

satisfactory when used with a TV however). 

All numbers are entered and piinted in hex, 

and all commands and numbers can be 

entered in either upper or lower ease. Spaces 

between command/parameter fields in general 

are not necessary and will be ignored. The 

program accepts the following commands: 

Display registers — R or r. This com-

mand takes no arguments and displays the 

contents of all address and data registers, the 

program counter and the status registers. The 

status register is displayed in binary. 

C mge address register — A or a. This 

c and takes the form An = x where n is the 

iv! iter number, between 0 and 7, and x is the 

new contentsd of the register in hex. So the 

command A 7 " 40000 will set the stack 

pointer (i.e. address rcg 7) to point to top of 

memory in the QL , i.e. $-10000. 

Change data register D or d. The syn-

tax for this command is identical to the 

change address register command above. 

Change program counter — P or p. The 

syntax for this command is of the form l '-x 

where x is the new contents ol' the program 

counter e.g. P « 34000 sets the program 

counter to $34000. 

Change flags F or f. This command tog-

gles the stage of one of the five flags and takes 

the form FX,FN,FZ,FV and FC to change the 

extend, negative, zero, ovcrvlow or carry flag 

as appropriate. 

Change/Display memory — M or m. 

This conunand can have an optional suffix, of 

.b, ,w or .1 to indicate the size of the memory 

location to be changed, or the size of the loca-

tion or block of memory to be displayed. Si/.e 

word is assumed when no size specifier is 

given. Only one mrmoey location can be 

changed at a time. The command is in the 

form M(.s) a-x where .s is the optional size 

specifier, a is the address of the memory loca-

tion and x is the new contents of that location. 

So the command M .b 26000 " F F will change 

the byte at $26000 to SFF. The commands to 

display a single memory location or a block of 

memory are of the form M(.s) a and M(.s) a,b 

where a and b arc start and end addresses. If a 

is greater than b iheti the block from b to a 

will be displayed. A dump of a block of 

memory can be interrupted by hitting any 

key. 

Load an cxccutable program I. or 1. 

This enables a program to be loaded into the 

transient program area. It lakes the form L 

M D V I PROG TEST. After it has been 

loaded the program counter will be loaded 

with the start address of the program and A7 

(the stack pointer) will be loaded with the top 

address of the associated data area. To ex-

amine these type R. If the program is loaded 

correctly then 'ok . . is printed to the screen, 

else one ol the normal Q D O S error messages 

will be printed. To try it vou can even type I. 

M D V I D E B U G FXC and single step 

through the debug program! 

Siugte step — S or s. This command takes 

no parameters. Every time it is used the a 

single instruction will be executed. Usinj; the 

R command enables a display of the new state 

of rhc processor after cxccuring the command. 

Qui t - Q or q. Takes no arguments but 

just returns you to basic. 

For those of you who do not wish to type it 

all out, or for those of you who do not have an 

assembler, I will be happy to provide a copy of 

both rhc source and executable program on 

your supplied Microdrive cartridge. Just send 

three pounds to cover my time, postage and 

packing to P.A. Ilollidav, 44 Lcnnard Road, 

London SE20 7I.X. 
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WAFERS 
INCLUDING 
SPECTRAL 

WRITER WORD 
i PROCESSOR 

As a result of 
SMT's purchasing 
power, we are now 
able to offer the 
superb Rotronics 
Wafadrive data 
storage system for 
only £99.95*. But 
hurry! Stocks will 
not East long. 
You've read the 
reviews. Now's your 
best chance to buy! 

t V 1. 
t. « 

H. 

ROTRONICS WAFADRIVE 

SMT Special offer! 
Wafadrive only £99-95 

Integrated System 
The Wafadrive is a 

complete system which 
contains the micro interface, 
two 128K drives, RS232 and 
Centronics ports.all in one 
attractively-styled, compact 
unit. There is a minimum of 
connecting leads and no extra 
boxes to clutter the desk top. 
Like the majority of profes-
sional systems, the units are 
dual drive. This offers the opti-
mum balance between system 
flexibility and cost. Built-in 
serial and parallel interfaces 
allow the direct connection of 
just about any popular printer. 

Fast and Reliable 
The Wafadrive achieves 

very fast loading and saving, 
but not at the expense of 
reliability. Extensive research 
and the use of high grade 
materials ensure that the 
Wafadrive will give years of 
dependable operation. Data 
integrity is on a par with 

floppy disk. Three fully 
interchangeable blank 
wafers in three sizes -
128K, 6 4 K a n d 1 6 K - a r e 
also included. Low capacity 
wafers give faster access. 
They are therefore most 
suitable for program develop-
ment applications. The high 
capacity wafers are suitable 
for moregeneral data storage. 
Loading rate is well over ten 
times as fast as cassette! 

Software 

Armed with the 
comprehensive user 
manuals, blank wafers and 
superb Spectral Writer 
word processor, you'll have 
a professional system to be 
proud of. See the coupon 
below for details of the 
rapidly growing range of 
software to enable the 

' P l u s VAT and £2 .00 pos t a n d pack i ng 

programmer and games 
player to exploit the 
Wafadrive system to the full. 

Buy Now! 
Cheap,reliabie mass data 

storage for the Spectrum has 
finally arrived - make sure 
you benefit from SMT's 
special offer. Clip the coupon 
below and your order will 
receive immediate attention. 

FOR USE WITH THE SINCLAIR SPECTRUM 

Pita Ml ivrHt m * (*••)*' » apfMOfXJJIC I: 

1 = 
l = 

l = 
I _ 

ttOTROMCS Spectrum Watadrl»el»> 
I6K w«trr<*) 
WKwlloilt) 
i;«Kwitil>) 
Heathrow 'Hiiihiii rtc II 
Space War«.Seiddab Attach/Luna 
Attack 
Ocar Oown Wong i L oopy I sundry 
World Cup 
Surbrke 
£AP mac hmo code 
Sherlock 
RS717kad 
Canirontc* lead ii 

I All pr ices include VAT and P* P 

I • I enc l osc a cheque . PO* m a d e payable to SMT 

| J debit my Access^ Barclay card* accoun t no . 

(•'CMSeacft 
« t M 5 » d i 
<» CL9Seacti 

tii CUMrach 
IH.'Jicach 

« x f 9 « S « K h 

yCr.«eacft 
^CWtteach 

each 

TOTAL C 

i 'delete as applicable) 

Signature: 

Name: 

Addrrss: 

Send to (no stamp required): SMT, FREEPOST, Greens 
Norton, Tow c * * t e r . Nor th»nU .NH12aBR 

Please allow 28 
days lot delivery. 

M54 SMT 
i l • 

Mail Ofdef Protection Socioly registered number 3282/152 
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%>k* 1i|f t l f t H n w d l B f 

* «a » At *NV*T 4IRII4 
• » . 1 

-

I I M rbfc. r-^t *r. •« •"Al. Illl* 
4- r̂.l 41 4 * 
4 -— A .'#• A/i a 
4".l>4 #.4« M. l 
r.b* 

rw* 44t«* U1 a. I .y Mimylv l ivit iui i 
-w tw M 1*44 1. 

b*4 * , M . 4 
I. ' ' a ..44 

Til a **k. la • ,J4 
'la* 14a — ' 
" t**l 4 . .<J4 
7|4 1-4.1 ** m 4 
7IS 
"14- *4«l " 4*ll .a* Hul 4a*a4.4 ,4. .4 

ttP I.W »|4*4« 

4 
4 '4k\ 

4 1*^' * . T *0 a a 
4 IKS 444 M l I M 4M* uttaaa^a ,1* * f»t* 
+U t **.'i tuli*. I «At*4 

Br; WHIP a.. Il4kl,ta' 
a l l f * i m.' i M . . f » 1 •'4*1 ms/ 

4 i v «r?4 i-j i*r* 
4mm ar; . *-» i +m 
< i < 4 # M 44/ ' 144 4M I.*.— a *|*f«,4f 

i f J 

ir#i 
A * T * 4 ' A 4 . 

rr ii* 
.•*.*• .144 4 J .U -4.V 

4>* «•*»» -
•V/ >«•.» • r ,«4 

A . . , -

414* 

r-.»*. AIM " I f 

118 YOUR COMPUTER. APRIL 1985 



Write programs to unlock the multitasking power of your QL! 
Use Metacomco' s much acclaimed Development Kits to create the soft-
ware for your QL: Use Assembler for its speed, and for access to the QL's 
many features; use BCPL for systems programming; writing games, 
utilities, and applications packages; use LISP for manipulating data 

structures, and for exploring the world of artificial intelligence. 

ASSEMBLER £39.95 % 
> Standard Motorola 68000 
mnemonics. 
> English error messages. 
> Produces code which can be 
EXECed,and run as a 
concurrent job. 
> External references allow linkage 
to high level languages. 
> Integral linker allows assembler 
programs to be linked together. 
> Macro expansions. 
> Position independent, absolute 
or relocatable code can be produced 
> Conditional assembly. 
> Large range of directives. 
> Fully formatted listings. 
> 30 character variable names and 
32-bit values. 

£59.95,NCVAT 

> True compiler. 
> Multiple BCPL programs can run 
concurrently. 
> Full runtime library includes 
interfaces to QDQS graphics, file 
operations, window handling, etc. 
> Exception handling provides 
diagnostics for debugging. 
> Link loader allows linkage of 
separately compiled segments. 
> Assembler and BCPL modules 
can be linked together. 
> 32-bit variables use the full QL 
address space. 

1 

£39.95 

The Metacomco Development Kits 
are available from HMV, Menzies 
and many other leading retailers, or 
direct from Metacomco. 

PV-TiiC C I 

Each language is supplied as a 
complete Development Kit 
which includes the software 
(on a Microdrive Cartridge), 

Metacomco's popular full 
screen editor, and user 
manual. 

LISP £59.95 INC VAT 
+ P&P 

NAME 

I ADDRESS 

POSTCODE 

26 Portland Square, Bristol BS2 8RZ. 
Tel: Bristol (0272)428781 

"Exiting registered users can obtain an upgrade. 
Contact Metacomco for details 
QL i QDOS are the trade names of Sinclair Revea«h Ltd 

I I 
1EL. NO 

> Full support of QL features 
including window graphics, and 
screen handling. 
> Compatible with Acornsoft Lisp 
for the BBC micro. 
> Interpreter. 
> Turtle graphics. 
> Structure editor allows alteration 
of data structures. 
> Prettyprinter displays programs 
in structured format. 
> Tracer to aid in debugging. 
> Garbage collector automatically 
recovers spare memory space. 
> 28-bit integers and 250-character 
names. 

Phone today, or post this coupon 
to: Metacomco, 26 Portland Square, 
Bristol BS2 8RZ. 
Please send me: 
The Assembler 
Development Kit at £39.95 
The BCPL 
Development Kit at £59.95 
The LISP 
Development Kit at £59.95 
I enclose a cheque for £ or 

SIGNATURE 
debit my ACCESS/VISA Account No. 

i l l I I I1111 

Card expiry date: 
Price includes VAT. postage «tiKJ p^t kimj UK mainland only Ddivcty j l k w u|> to 28 d a p Y C 3 | 
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Listing 2. 
1 1 V<4? 
t 1 7>"7 
4 I 7 0 ? 
4 1 V 9 7 
-) l o o - * 
1 1 M I 7 
n o r ? 
1 1 B 3 7 
4 1 0 4 7 
-1 x CJ37 
l i o n ? 
1 1 0 7 7 
4 1 O S ? 
4 t O V 7 
1 1 -JO? 
4 1 » 1 7 
4 1 T ? 
4 1 V 3 7 
4 1 9 4 7 
4 1 
4 1 
4 1 V 7 ? 
H 7 0 7 
4 | 
4 ? 0 0 7 
4 7 0 I 7 
4 2 0 2 7 
4 ? 0 3 7 
1 7 0 4 ? 
4 2 0 3 7 
4 a O A 7 
4 2 0 7 ^ 
' 1 7 0 0 7 
4 2 0 0 7 
4 V I O 7 
4 2 1 1 7 
4 ? 1 = 7 
4 2 1 3 7 
4 S 1 4 7 
4S< I 3 7 
4 3 1 7 
4 2 1 7 7 
4 2 1 W 7 
4 K P 0 7 
4 2 2 1 7 

4 2 3 4 7 
4 2 2 6 7 
4 V 2 7 7 

4 " * 0 7 3 L O / 2 r 0 7 2 H 0 7 2 6 0 ^ -
o c o ^ 0 7 0 7 0 i o / r D O A i - c o t — n - j o 
C l l 0 6 0 r O A n 3 0 6 f l r 0 6 A O O o — 9 3 7 
OP O A . , C 0 6 r > « 0 6 4 , ? 0 6 4 3 0 4 — 
^ D 0 A 3 O O A 3 3 O A i ' w 0 A 2 3 0 i 4 — 2 7 < i 
L ' 0 0 r t 7 c 0 5 / 1 OSC.OOTMSSOS — 3 0 3 
^ p o s s e o s s i o s s s o s s f i o a - 3 0 1 
t l l 0 3 r 9 0 0 l a 0 4 D r . 0 4 D 9 0 1 — 9 U 2 
D a Q U : i - 0 4 C n 0 4 0 9 0 4 B 2 0 4 — 1 0 0 = " 
A 0 0 4 A 0 0 4 A 5 0 4 ' 7 0 0 4 I ? 0 0 4 = ( J 3 3 
• ? 3 0 4 « J 0 0 4 0 B 0 4 7 r 0 4 v r » 0 4 » V J 
? S 0 4 3 A t > 4 3 2 0 4 ' l A 0 4 4 0 0 4 — 4 4 7 
3 A 0 4 7 0 0 4 1 t»04 t 2 0 4 0 n 0 4 — 1 AO 
O 3 O 4 r c o ^ C 9 0 3 n C 0 3 C D 0 3 » 
e n o 1 7 C O 1 >>OOJL A1>U 1 0 7 0 1 — 
A 2 0 1 ^ f o i n s o i 4 3 0 1 3 C O ! — 4 0 7 
3 3 0 1 2 9 0 1 2 3 0 1 2 0 0 1 1 DQ 1 • 1 9 3 
i o o i i s o u z o i o D O i o a o i — a 7 
o s o i o a o i r o o o ^ A 0 0 r 7 0 0 - 7 S ? 
r i o o r n o o D M O O D ^ O O R C O O — 1 <> V 7 
O A 0 0 6 C 0 0 A 4 O 0 3 U 0 0 3 1 OO — 4 ( 3 o 
2 C 0 0 2 9 0 0 2 4 0 0 2 1 O O O O O O — 1 3 4 
Z l 2 4 t F ( ? 4 C S 3 4 4 2 3 7 B B 1 — 0 4 4 
7 B 1 4 C 3 < , . H n ^ O , ? 4 | - ? 3 4 6 C 3 - V 1 3 
t D 0 2 0 W 4 D 4 ' l l , 1 7 0 2 U 7 1 L 1 — 1 O 7 7 
l 0 i : 4 0 l 2 9 0 0 2 1 n i 0 3 C 3 D 1 — v l l 
D C A 4 0 1 C 3 4 3 0 0 0 6 0 C I 1 "Ji-I - <304 
O l C D 7 e » 8 2 S 3 0 O 4 O S O a > 3 - A 1 S 
1 3 1 A C 0 3 A B 0 1 3 1 0 f - ' V C 9 D l ) - 1 2 3 3 
E 3 C l H C . 0 2 3 0 r a o t O O ^ O O V - 1 0 7 3 
1 U O ^ ^ T O D ^ - j r — 1 0 7 0 
3 a c r f n c u n v 3 r 2 3 3 i i ( . i ) ! 5 3 - i n s 7 
H 9 0 3 2 3 3 E 2 3 3 i l D 3 3 I I 3 0 3 - V 4 2 
C D 4 1 7 0 1 7 C U I I » C B 0 ^ r : 0 7 - 1 0 1 0 
C D I 3 4 D H 4 7 C S 2 1 O O O O l 1 1 O » 9 1 4 

OiMi.111": 1 i ( 1 1 3 2 i 7 0 0 7 - VJ> X 
3 3 7 C F E i - k p 2 0 O A O i b 4 D C : o y u — l OA v 
i i D M j r s i o ^ f C v c s c n o i D - ? - 1 = 4 7 
5 7 C D 1 9 C C 0 9 B V C D 1 2 l i v r v r — 1 
C » 3 1 2 0 0 A C » 3 ' ? 0 r 0 1 7 0 0 1 — A O S 
O D C D O F £ I7C I n i c s c u o r o o - 1 4 4 0 
C l C n 4 l H O O C C 0 7 0 H D 7 0 t n - 1 3 4 A 
C I > « a n D C l C D 7 » 0 » C 1 C 3 1 0 - I >>1(5 

r> — 1 3 1 3 
4 2 C 9 0 6 4 0 t : H H 1 2 0 0 : ' D i ' . 1 0 • U.74 
C S C D A C D B C 1 D r o 3 7 C — 1 4 4 o 
U A C C 7 7 S A I i " 1 0 3 i , i ' I > ^ 0 3 S l — 1 0 3 2 
3 C O ' ? l ' D D C I 3 f ) i : F C C D l 1 0 4 — D 1 v 
2 1 4 7 0 7 2 2 n » 0 3 C I > t > 3 0 0 3 > i - - ' 9 1 
2 3 0 9 r D 4 3 B 3 0 3 2 2 H 7 0 3 C D - 0 3 7 
r A O i l 7 A I I D 0 3 2 3 7 3 2 : D P 0 3 — 7 4 4 
r 3 A > - C D u e O 6 D l C B 0 i O O 2 t l - 1 4 7 0 

4 2 S 0 7 
4 2 2 9 ' 
4 7 3 0 7 
4 2 3 I 7 
4 2 3 2 7 
4 2 3 3 7 
4 2 3 4 7 
4 7 3 3 7 
4 2 3 4 7 
4 7 3 7 7 

4 7 4 O 7 
4 2 4 » 7 
4 1T4 2 7 
4 7 4 3 7 
4 2 4 4 7 
1"J i l " !7 
4 2 4 A 7 
4 7 4 7 7 
4 2 4 ( 1 7 
4 2 4 7 7 
4 2 1 0 7 
4 i 7 
4 2 7 1 2 7 
4 2 S 3 7 
4 2 3 4 7 

0 3 1 I I 2 3 2 3 1 R E ' B 2 A B V 0 3 0 D - l l l O 
rD42C I 3 0 0 3 3 A D I 0 3 C A O C — 1 0 4 3 
7 0 7 I ) C D 6 t - 0 J t 0 4 3 0 A , , ) 0 3 1 0 - A 3 0 
A O C X 4 1 2 D O r 3 t 0 7 C D 9 0 0 1 — 9 0 2 
C D 1 0 D D C > l A r F ' C 4 3 2 a 0 1 C V - 1 4 0 3 
2 1 f S 0 0 7 2 2 1 l » 0 3 » C 7 3 C D 0 9 - 0 3 3 
O A O D C O A F O l 1 0 t 3 2 1 4 7 0 7 - 7 0 0 
J 4 7 « 7 C 3 6 I O C » ' l 1 7 M 0 3 C O - 7 9 2 
O O O l 1 0 0 3 C D 3 A n 0 2 3 1 3 2 0 - 7 4 2 
n i><: p 4 i c n ^ e . 2 3 c P 9 Q O I 7 C — 1 3 4 2 

4 2 3 0 7 T l f f S B J T B S O r H ^ V O D O A T i a V — 1 l a > i 
4 2 3 9 7 i - . | - 7 4 < i l 7 0 2 0 l ! , 3 7 2 7 ^ A r 7 2 - 1 0 2 9 

4 4 4 9 3 3 4 1 3 3 S 3 4 ^ V 4 I > 4 2 4 C — 7 4 3 
1 3 D ? O O O O C I C W 4 C 3 C B C C — 1 3 9 3 
? U 4 0 4 C A 9 < ; I C 1 4 0 C C C 1 4 2 - 1 2 7 0 
C 3 4 4 f : i n A 3 3 D 0 4 1 C A Z B * > 2 - 1 7 3 0 
4 ^ A 9 2 O 4 4 4 3 A 9 2 0 O 4 A 9 2 » — 0 3 3 
0 4 « w o r D A D A 4 E C 3 C ^ 3 0 c r — 1 4 4 2 
3 0 C 3 D O < " . D - I 1 4 4 1 4 7 0 A 0 4 I - 1 1 4 fci 
4 4 4 3 2 ( J A O T i 3 « 3 4 2 2 0 A 0 3 3 -
4 2 4 3 2 0 A 0 4 1 4 I 4 4 2 0 A O 3 O - © 1 4 
4 l - - 3 2 I ' O A O 4 r 3 2 7 0 i ' 0 A O 4 * — O O I 
3 O 2 0 2 0 A O 3 2 4 3 3 4 V O A O 4 3 - OOO 
3 B D 0 4 A 3 0 2 0 2 0 V 0 2 0 0 A A 9 — 7 7 - 1 
4 C 4 4 X O 2 0 9 O 3 3 3 0 2 C H A 4 A — A 3 9 
3 0 2 0 2 0 2 0 0 4 4 1 3 4 1 4 C D 4 4 I - O 1 2 
S r > - i . » 2 0 2 0 1 ' 0 0 2 2 9 2 C C 1 4 9 - A 2 A 
J C 2 0 2 0 ^ 0 1 1 2 C 7 0 0 V r t 9 4 3 5 — 

4 V* n 4 7 r M i 7 0 2 0 ? 0 2 0 ~ 3 « O 7 9 2 C 0 A — 6 1 0 
4 2 S 7 7 4 3 3 H 7 0 2 0 2 0 4 4 4 3 2 C 4 H C C - 7 1 O 
4 2 3 ( 1 7 4 4 C V - > _ . C 9 4 r 4 l " U 0 4 3 3 l " > i f 0 - > O v a 
4 7 3 9 7 2 0 ^ 0 4 1 4 A 2 C 4 1 4 A A 7 4 4 4 A -
4 2 4 0 7 4 C 3 A 7 0 e 3 i n » l ' 2 0 2 0 ? 0 0 3 - 7 1 4 
4 2 A 1 7 4 A - * 2 2 0 2 0 " 0 4 A 3 0 1 " 0 2 O A O » 7 3 0 
4 : - A 7 7 4 3 4 1 i r 4 C A O ' I C 4 4 2 O 5 ' O A 0 " O 1 2 
4 7 4 3 7 4 9 4 r 4 3 2 O A O 4 4 ' l 1 4 3 2 0 A 0 •- C» O 4 
4 2 A 4 7 3 0 4 F 3 O ; O A O ^ O S 3 S 3 4 8 A O » 9 1 1 

4 w 4 C 2 O V O A 0 4 r 3 3 3 4 2 O A O - O 1 - l 
3 2 4 R 4 3 2 0 A 0 3 2 3 2 4 ^ i : 0 A 0 - '14 O 
• ^ : f 4 C 2 O 2 O A 0 3 2 3 i : 2 O ? O A O - 7 7 0 
3 3 4 r . 4 1 2 0 A 0 3 3 3 2 4 1 2 0 A 0 « 0 3 W 
4 9 4 C ^ 4 4 1 4 C 4 V 4 4 2 0 4 ^ 4 T — 4 9 7 
< I 4 C 1 3 3 a 7 4 C S O A 0 7 0 4 ? 3 U - 0 9 9 
2 I 3 0 7 / * 9 7 0 4 9 3 9 7 D 0 2 i » 9 3 2 — . ' 1 2 
—I 1 3 4 2 0 A 0 4 9 0 0 4 W D 9 4 C C 4 — 1 2 1 O 
4 3 D 0 4 9 C C 4 I - D 4 C 9 C 4 4 9 D 2 - I 3 2 3 

4 2 7 4 7 4 4 t l 2 t l O f 1 0 2 0 3 0 4 0 ^ 0 / 1 1 * 7 - 1 ^ 1 4 
4 7 7 3 7 4 2 4 V 3 . 1 2 0 A 0 3 2 4 S 3 3 2 0 A O - 0 4 1 
4 2 7 0 ^ 3 J 4 3 - 1 4 7 O A 0 4 9 4 D 2 0 2 0 A 0 -
4 ir 7 7 7 3 2 1 V C 4 3 2 4 C C 4 C L C V D 2 2 0 - 1 3 7 1 
4 2 7 0 7 4 3 A 9 4 4 4 1 3 4 C 1 3 2 4 C 4 3 C 1 — 1 O 4 4 
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THIS DISASSEMBLER occupies less than 2K 
once loaded and can be located anywhere in 
memory, h can be called from within Basic as 
an external command and (a) correctly 
disassembles all 280 op codes using standard 
mnemonics including the R S T instructions as 
implemented in the 161 Operating System 
(OS); (b) disassembles routines in Rom or 
Ram; (c) sends output in hex or decimal to 
either screen or printer. 

Those who have tried to Peck the Rom to 
get a glimpse of the O.S. will appreciate 
option (b) since Peek always returns the 
contents of Ram. The program can be altered 
to a ccrtain degree to suit user requirements. 

The program has been implemented as an 

RSX — Resident System Extension — and 
once loaded sits above Himem. However, 
since Hiuicm can vary dependent on space 
reserved for expansion Roms, for example, 
disc Rom or user machine-code routines then 
an RSX needs to be relocatable. This is 
achieved by an additional routine which is 
called before the program is "logged on" with 
the OS and makes use of the fact that a Call 
from within Basic enters the routine with the 
D H register pair containing the argument o f 
the Call instruction. For those interested in 
using the RSX facility, the following 
illustrates how "logging on" is achieved-
LO BC.NNNN Address of Command 

Table Pointer 
LO H L . N N N N Address of 4 bytes for 

OS to use as 
Table 1. 

Bit 0 (1) 
Bit 1 (2) 
Bit 2 (4) 
Bit 3 (8) 
Bit 4 (16) 
Bit 5 {32) 
Bit 6 (64) 
Bit 7 (128) 

Bit 0. Self-explanatory. 
Bit 1. Selects what will be disassembled 

(LRom or Ram) when addressing 
memory b e t w e e n OOOOh and 
3FFFh. 

Bit 2. Selects what will be disassembled 
(URom or Ram) when addressing 
memory be tween COOOh and 
FFFFh. 

SET (1) 
Output to printer 
LROM On 
UROM On 
Disc ROM 
Not used 
Not used 
Output as DATA 
Output in decimal 

RESET (0) 
Output to screen 
LROM Off 
UROM Off 
BASIC ROM 

Output as code 
Output in hex 

Bit 3. When Bit 2 is Reset, this Bit is 
ignored. When Bit 2 is Set, this Bit 
selects the URom which will be 
addressed. 

Bit 6. When Reset memory between the 
start and finish addresses is dis-
assembled; when Set this memory 
area is output as Data. 

Bit 7. Self-explanatory. 

JP BCD1 

COM TAB 
POINTER 

JP N N N N 
JP N N N N 
etc 
FLAS H + 80h 

INV6RS E + 80h 
etc 
0 

workspace 
Log on external 
command(s) with OS 

2 bytes holding start 
address of keyword 
table 
FLASH routine 
INVERSE routine 

Last letter in each 
keyword has bit 7 set 

End of keywords 
marker 

Once logged on an external command server is 
recognised by preceding the kevword with 
shifted @ 

:FLASH 
Parameters can also be passed to the external 
command server routine in the following 
fashion: 

:FLASH,400.23 
On entry to the routine the A register holds 
the number of parameters being passed, the 
index register I X points to an area in memory 
where the parameters are stored in two-byte 
integer form in the reverse order to thai in 
which they were entered, that is, from the 
above example: 

A = 2 
IX + 0 = 23 
IX + 1 = 0 
IX + 2 o 144 
IX + 3 = 1 ( 1 * 2 5 6 + 1 4 4 = 400) 

Strings can also be passed to the external 
command server routine: in this case I X 

(continued on page 123) 
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Listing 3. 
300 MODE 1 
310 LOCATE 1, 23ZINPUT1 
320 LOCATE 1 , 2 3 
330 e « » * • : e h » c k » 0 
3 4 0 FOR n-O TO 9 

START ADDRESS " ; a U d r t i s : C L S 

330 A'PEEKIiddrtmn) 
3 6 0 c h * c k - c h * c k + a : c * * c f t H E X * ( a . 2 ) 
370 NEXT 
380 PRINT « d d r * « « I T A S ( l O ) I c * l T A B ( 3 2 ) f * » 
3 9 0 » * = I N K E Y A : I F • * THEN 390 
400 a d d r t i i * - a d d r t i s < 10: GOTO 330 

! ch»ck 

(continued from page 121) 
points 10 an address which in turn points to a 
three-byte string describer where byte 0 holds 
the length of the string, bytes 1 and 2 hold the 
address where the string is stored. 

I have selected a method of entering the 
program often seen in this magazine, because 
I have found this method to produce the least 
number of errors. The program should be 
entered with al) expansion Roms dis-
connected. This can be chcckcd by: 

PRINT H IMEM 
which should return the value 43903. Enter 
the hex loader program in listing 1 and when 
complete type Run 100. Input as prompted 
the code in listing 2, code and Checksum 
being separated by a comma. T h e code can be 
Saved at any stage o f its development by 
Escaping from the loader program and typing 
Run 20. It can then be reloaded at a later date 
by 

RUN" 
Once all code has been entered, delete the 

loader program and enter the Basic Load/Save 
program in listing t. Save the completed 
program to tape by typing Run 4. F.nter as a 
direct command 

CALL 41987 
and i f the ready prompt appears go on to use 
the program as described later in this article. 
I f the system crashes, reset the system then 
enter: 

MEMORY 41766: LOAD 
"D!SASSEMBLER":LOAD " ! C O D E ' \ 41767 

Oncc Loaded, check the code by entering 
listing 3 and Run 300. Compart the results to 
listing 2 and, after all errors have been 
corrccted, reSavc as above. 

Once the program has been Saved in its 

final form it can be recalled by 
RUN" 

i f no other program is in memory or by 
CHAIN MERGE "DISASSEMBLER" 

i f a program in memory is to be retained. T o 
use the disassembler the following syntax is 
required: 

Idisassembler, <start address>, 
<finish address>, coutput state> 

T h e start and finish addresses are 
mandatory, the output state optional default-
ing to zero i f omitted. All parameters can be 
either numeric or variable expressions. 

For example, i f it is required to send output 
to the printer, I .Rom on, U R o m ofT, as code 
in decimal, then the output state value is as 
follows: 
(1 • 1) + (1 * 2) + (0*4) + (0-64) + (1-128) = 131 
When output to the screen is selected, the 

disassembler uses stream 7 and sets a window 
size on this stream 40 characters wide and 25 
high. The disassembler must be used in Mode 
I or 2 or it wil l not operate. 

As it stands, the disassembler produces 
mnemonics using upper case. For those who 
prefer mnemonics in lower ease the program 
in listing 5 should be entered and run before 
saving the disassembler in its final form. 

For those who intend to use a printer with 
the disassembler, various options are avail-
able. I f using cut sheet paper then the number 
of lines per sheet can be set by Poking the 
value to 42210 — A4E2h. T h e disassembler 
will then wait at the end of the sheet for " C " 

Listing 4. 
I i-HIHIN'II37 Jh[NOR* ,!LOA1 ' 'COII'.,.1ECLOIIIH I can. **>7i:,it, tfioCATr LH OH Dl»,u,iirfl a HfHtMPV ••hl lHLIf l |.«tlH| 
« , «Vt ' S I , « l , t , I L t * ' ; « * V ( - ' C O P * - * ! ' « / , X I 3 * 1 t « B 

to be pressed giving lime to change the sheet. 
I f using continuous paper this value should 

be set to 255 — FFh. T h e area from 43893 
(AB75h) to 43903 (AB7Fh) has been set aside 
for up to 10 control codes which the user can 
enter and arc sent before printing starts. The 
control codes must be terminated by a marker 
byte 255 — FFh. 

T h e only non-standard results produced by 
the disassembler are those o f the R S T 08h, 
lOh, 18h and 28h instructions. T h e 464 OS 
implements these op codes as "extensions" to 
the instruction set. When executed, the 
following two bytes arc taken as an inline 
address; the R S T 08h uses bits 14 and 15 to 
select the Rom state, the R S T I Oh uses these 
bits for Rom select. 

The R S T 18h instruction takes a third byte 
for Rom state/select but is thus able to jump 
to any location in memory in any Rom. 
Typical examples of the output produced by 
the disassembler for cach of these R S T 
instructions are given below plus their 
interpretation. 

Mnemonic 
RST 08.3B0F 
UROM OFF LROM 
O N 

RST 10.DFCC 
ROM + 2 

RST 18.0D17 
UROM ON LROM 
OFF 

ROM 199 
RST 28.224C 
LROM ON 

Remark 
JP 3B0F 

Upper ROM disabled, 
Lower ROM enabled 

CALL DFCC 
Side CALL to an 
expansion ROM 
CALL OD17 

Upper ROM enabled, 
Lower ROM disabled 
Select ROM 199 
JP 224C 
Lower ROM enabled I 

Listing 5. 
10 FOR a d d r « S E « 4 2 4 2 1 
2 0 a-PEEK(address) 
30 I F ( a > 6 4 AND a < 9 1 

TO 4 2 8 2 8 

) OR ( a > 1 9 2 

AND a < 2 1 9 ) THEN 40 E L S E 5 0 
40 a * a + 3 2 : P O K E a d d r e s s , a 
50 NEXT 

Memory map. 
Address 
41767(A327h) 

41987(A403h) 
42019(A423h) 

42028 <A42Ctl) 
42033(A431h) 
42056(A448h) 

42074 (A4bAh) 

42101 <A475h) 

42124 (A48Ch) 

42143(A49Fh) 

42174 (A4BEh) 
42177 (A4Clh) 

42198 (A4D6h) 

42209 (A4Elh) 

Routine 
Data for relocating 
routine. 
Relocating routine. 
Log on disassembler 
with OS. 
Data for log-on. 
Print syntax error. 
Entry to disassembler: 
check syntax. 
Set up output state, 
finish and start address. 
Set up stream and 
window size. 
Check if printer 
connected: send control 
codes. 
Set up required rom 
state. 
Call disassember start. 
Restore previous Rom 
state and stream: return. 
Check if start = current 
address. 
Disassembler start: set 
up No. of lines for 
screenfprinter. 

42236 (A4FCh) 

42244(A504h) 

42253 (A50Dh) 

42327 (A557h> 
42354(A572h) 

42393(A599h) 
42407 (A5A7h) 

42420 (A5B4h) 

42892 (A78Ch) 

42924 (A7ACh) 

42932 <A7B4h) 
42936 <A7B8h) 

42942 <A7BEh) 

42944 (A7COh) 
42946 (A7C2h) 
42947 (A7C3h) 

Set up print position in 
print buffer. 
Call build up mnemonic 
in print buffer. 
Print address, op code 
and operand to print 
b u f f e r . 
Wait for key press. 
Copy print buffer to 
current screen 
line/printer: return. 
Data for syntax error. 
Data for log-on 
assembler. 
Mnemonic keyword 
list/control codes. 
Data for valid IX/IY op 
codes. 
Data lor valid ed op 
codes. 
Workspace for OS. 
Start, current and finish 
addresses. 
Print position in print 
buffer. 
RST (lags. 
Disassembler flag. 
Conversion routines. 

42958 (A7CEh) 

42980 <A7E4h) 
43009(A801h) 
43028<A814h) 

43035(A81Bh) 
43114 (A86Ah) 
43175 (A8A7h) 
43195 (A8BBh) 
43253 <A8F5h) 

43295 (A9lFh) 
43332(944h) 

43419 (A998h) 
43488 (A9EOh) 
43575 (AA37h) 
43660 (AA8CH) 

43713 (AAC1h) 

43850 (A84Ah) 
43890 <AB72h) 

43892 (AB74h) 
43903 <AB7Fh) 

Check for valid IX/IY and 
ed op codes routine. 
RST 18/28 handler. 
Data handler. 
Entry to build up 
mnemonic in print 
buffer. 
RST 08/10 handler. 
CB op code handler. 
IX/IY op code handler, 
Ed op code handler. 
Check for CB.ED and 
IX/IY op codes. 
Op codes <64. 
Data for op codes 
> = 1 9 2 . 
Data for ed op codes. 
Data for op codes <64. 
Various print routines. 
Find mnemonic keyword 
and print to print buffer. 
Print decimal/hex 
number to print buffer. 
Print buffer. 
Carriage return: line 
feed. 
Control codes. 
End. 
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software that' 
hard to beat, 

s 

TASWORD TWO 
The Word Processor* 

"If you have been looking for a word 
processor, then look no further ? 

CRASH June 1984 
"The number of on-screen prompts, 
together with the excellent manual, make it 
ideal even for an absolute beginner." 

PERSONAL COMPUTER WORLD 
September 1983 

"Without doubt, the best utility I have 
reviewed for the Spectrum " 

HOME COMPUTING WEEKLY April 1984 

TASWORD TWO ZX 48K Spectrum £13.90 

TASWORD MSX 
The Word Processor 

The Tasman Word Processor for MSX 
microcomputers. 
All the features of the Spectrum version. 

TASWORD MSX MSX Computers £13.90 

TASCOPY 
The Screen Copier 

Screen copy software for Spectrum with 
Interface 1 and Amstrad CPC464. Print hiqh 
resolution screen copies (in a choice of 
sizes), and also large 'shaded' copies wi th 
different dot densities for the various 
screen colours. Tascopy supports all eight 
pin dot matrix printers w i th Epson type 
control codes, e.g. Epson RX-80 and FX-80, 
Shinwa CP-80, Mannesmann Tally MT-80, 
Star D M P 510/515, Brother HR5, and also 
Amstrad D M P 1 w i th the CPC 464. 

TASCOPY ZX Spectrum £9.90 
TASCOPY 464 Amstrad CP 464 £9.90 

TASWORD 464 
The Word Processor 

The Amstrad implementat ion of Tasword 
Two plus many extra features. 

TASWORD 464 Amstrad CPC 464 £19.95 

TASMERGE 
The Mail Merger 

Transfer data f rom MASTERFILE to 
TASWORD TWO! Letters and forms typed 
on TASWORD T W O can be printed w i th 
addresses and data taken f rom 
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 microd rives as wel l as TASWORD 
T W O and MASTERFILE by Campbell 
Systems, (version 9 or later). 

TASMERGE ZX 48K Spectrum £10.90 

TASPRINT 
The Style Writer 

A must for dot-matrix printer owners! Print 
your program output and listings in a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities of dot-
matrix printers to form, wi th a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writ ing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix printers wi th 
bit image graphics capabilities and can be 

used to print TASWORD text files. TASPRINT 
gives your output originality and style! 
TASPRINT ZX 48K Spectrum £9.90 
TASPRINT Amstrad CPC 464 £9.90 

TASWIDE 
The Screen Stretcher 

With this machine code utility you can write 
your own Basic programs that will, with 
normal PRINT statements, print onto the 
screen in the compact lettering used by 
TASWORD TWO. Wi th TASWIDE you can 
double the information shown on the 
screen! 

TASWIDE ZX 48K Spectrum £5.50 

TASMAN PRINTER INTERFACE 
Plug into your Spectrum and drive any 
printer f i t ted w i th the Centronics standard 
parallel interface. Supplied complete wi th 
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 
wi th TASWORD TWO. The cassette also 
contains fast machine code high resolution 
full width SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tolly, Seikosha, 
Shinwa, Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible wi th 
microdrives and ZX Interface 1. 

PRICE £39.90 
TASMAN SOFTWARE 

Atl prices include VAT and post and packaging 
Telephone orders: Leeds (053?) 438301 

# Available from larger branches of Boots. 

c: I D C 

c ]SOFTWARE [ 
Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 

If you d o not want to cut this magaz ine just wtitc 
your order and post to: 
TASMAN SOFTWARE, dept. YC, Springfield 
House, Hyde Terrace, Leeds LS2 9LN. 
I enclose a choqucf.O. made payable to Tasman 
Software Ltd. OR chargc my ACCESS number 

COMPUTER ITEM PRICE 

Oul>3e Europe add £ 1 for each item 
airmail f TOTAL f 
Send me the FREE tasman brochure |—, 
describing your products. tick here: I I 
I would tike to know more about your 
programs for; 
ZX Spectrum Q MSX Q Amst/ad CPC 464 Q 

I 
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SINCLA 
RESULTS 
MODEI. T FORD, Volkswagen Beetle, l i -Type 
Jaguar, Austin M i n i , Rolls R o y c e . . . Sinclair 
C5? Perhaps not. Sinclair's electric vehicle 
seems unlike to take its place in the pantheon 
of automaiive greats. Ii has already received a 
buffeting at the hands of the national press 
which has gleefully reported its mishaps — 
from the first case of drunken driving on a C5 
to the first accident on a C5. 

But the company can take comfort in the 
fact that almost 2,000 Your Computer readers 
would like to own a C5. That is how many 
people entered our February competition 
which offered the supcrtrikc as a prize. We 
asked them to place five features in order of 
preference and then to invent a computerised 
gadget which would make driving easier or 
more fun. Our panel's per fere nee were as 
follows: I . Low purchase price; 2. Low 
running costs, 3. Can be driven by M-year 
olds; 1. Hasy to park; 5. Lightweight. 

The great majority of the entries made 
serious sounding suggestions. They included 
radar devices to warn of other cars, satellite-
based navigation systems, gadgets to assist 
parking, devices to monitor the slate of the 
vehicle, and a variety of V D U units — P. 
Kolenbrander's Super Guide consists of a flat 
screen display linked to database containing 
information on Britain's motorways. Its 
purpose is to direct the driver along the 

quickest and most economical route. 
Other entries were aimed mainly ai the C5 

rather than motoring in general and tooi £ 
lighter and more irreverent approach. A 
Hartley's gadget — named the Pinking . 

is a programmable squeaker cum knockcr 
and muffled sound generator, designed 
restore character to the vehicle. K. Ciscombc 
suggested a pump for bailing out the C5 when 
it rains. There were also several mother-in-law 
jokes which we mention here only to exp:- -
our disapproval — The Worslev Patent. for 
example, feeds back mother-in-law's vo;:e. 
anti-phase, lo the back seat. 

Best of all, we thought, was the RoacS.' 
from P. Carrahar Gwynfa, Llanarmon R.:. 
I.lanferres Mold, Clwyd, which wins hirr. the 

prize. Roadbot takes us back to the dr . s 
around the turn of the century when cars 
restricted to a fast walking pace, l l is robot 
which walks in front of the C5 waving a 
flag. 

Software-Huge selection for BBC, SPECTRUM, COMMODORE 64, DRAGON, 
VIC-20 and ATARI 

( f RRP up to £4.99 now 

only 60p 
RRP from £5.00 to £7.99 now RRP £8.00 and upwards now^N 

only 99p only £1.50 
HARDWARE 
BBC A (Basic 2 O.S 1.2) £150.00 
Spectrum 48k including 
software 
Oric Atmos 

£ 75.00 
£ 49.00 

Texas Disk drive+ 
Controller £ 99.00 
Commodore 1541 
Disk drive £110.00 
Epson FX100 Printer £250.00 

Epson FX80 
GP100 Printer 
Oric Printer 
Amber Printer 

£150.00 
£120.00 
£ 49.00 
£ 20.00 

Books up to 25% off Wide Selections 

PLUS+PLUS+PLUS+PLUS+PLUS+PLUS+PLUS+PLUS 
Miscellaneous peripherals for all popular home computers at bargain prices 
All offers are subject to availability. Prices include VAT. open Monday to Friday, 10am lo 6 30pm Saturday 10.30am to 5.30pm 

AAiCRO ANSWERS 
70-71 Wilton Road. Victoria. SW1 Telephone 01-630 5995 



MMM^m 
FOR 

ZX SPECTRUM 
"One of th© roosf comprehensive printer interfeces 
available for the Spectrum. With o choice of both 
Centronics ond RS232 in the one interface it wil 
satisfy most" (SINCLAIR USER MAGAZINE) 
"A remarkable devire which pocks considerable ingenuity 
into o small box. Should be almost irresistable'' 
(COMPUTING TODAY] 
"1 will keep looking for the perfect interface but m ihe 
meantime 111 use the next best thing - ZXLpnnt III" (ZX COMPU1ING) 

ZXLprint III interface enables your Spectrum computer (16 or 48K} to 
print on almost any dol matrix or daisy wheel printer with RS232 or 
Centronics inpul. Just plug in ZXLprint III ond LPRINT ond LLIST 
commands will work. COPY works without ony software on Epson, Slor 
Dellu, Brother HR5& 1009, Gemini, Walters WM80,MonnesmonMT80, 
KagaToxan, Cannon, Shinwa, Seikosha 100,250 & 500. Plus Seikosha 
GP700 in FULI COLOUR Also available is optional COPY in 4 colours 
on CGP115, MCP40 & 80 and SCP80. 
No addilionat software needed - RAM is free to lakeTasword 2, 
Mosterfite, OCP ' 80 software, Kemp Business Accounts etc. 

• WORD PROCESSING • PLUG IN FOR LUST, LPRINT & COPY 
• PRINTS SPECTRUM GRAPHICS &UDG's • HIGH RESOLUTION 
SCREEN DUMPS «TWO COPY SIZES ON EPSON & COMPATIBLES 

i PRINTS PRESTEL FRAMES WTTH SUITABLE MODEM 
> COMPATIBLE WITH MICRODRIVES & INTERFACE 1 

ra 
lb [fl r ORDER to: EUROELECTRONICS, 26 CLARENCE SQUARE 

CHELTENHAM, GLOS GL502JPTEL (0684) 292448 
I From: Nome 
| Address ... . 

I This order is for: (Qiyl (Qiy) I 
I ZXLprint III at £34.95 
1 RS 232 Coble at €9.95 
| Tasword2ol£13.90 

I Chequet,/PO payable to 
EUROELECTRONICS 

I PleoSC specify make of your printer 

Centronics Coble at £9.95 
4 Colour Option al £5 00 
Plcose add £1.45 p&p 

Amount enclosed 
Credit Card Sales Tel. 089 283 4783 

FREE 
SOFTWARE 

FOR 
LIFE! 

New Gold Star life membership of 
Tho Software Library is your key to a vast 

treasure trove of tapes costing up to £18 each. They 
are yours whenever you want them, three at a t ime.. . and 

a full week's rental won't ever cost you a penny In hire fees! 
Only tho original Software Library has tho resources lo make such an amazing 
offer—free sollware for life! Our ton megabyte computer ensures fast service: 
out illustrated, descriptive catalogue makes it lun lo choose from over 80 top 
arcadc games, 124 Adventures. simulations and other games, and ovor 120 groat 
utilities and serious applications, 65% aro for ttvo Spectium, the rest divided 
between Commodore 64 and ZX81. Now roloasos aro constantly being added 
Joining this money-saving scheme should cost you (24; as an Introductory oiler, 
you can join this month at halt price— E12. From then on, you can tako away 
three lafm* irom our shop whenever you wish; or If you order by post, all we ask I* 
30p post I packing per tape The rental la porfoctly free In either case 
What's more, you can sell your surplus software to other members (we have over 
5.0001) and recoup ttio cost of membership in no time at all. Wo Offer huge 
accounts on peripherals and tapes and so much more Phone us now on 
0730 892732. quoting your Access number, or return Ihc coupon without delay! 

GuA&wreeb to save you more than 
any other software, library scheme I 

S O F T W A R E L I B R A R Y f a r n h a m ROAD,USS. HANT$GU»6JU 
IS* int'MuCHry ofl«». w") ifrf i w r t o ^ p paa By >«utn 

NAME. I enclose cheque'P.O forf 

.ooness. 

OVERSEAS «ilt iwe to' ttS. w nm ant & om (wcigx w k i m Mjsli*'! Joji trtXI 0<CW<<ICI. W OwmMlY JacoblsW^W 7S. 
B ?*00 WJ IMplum <•»» COVOH Heflind 12J S Oculv fl Dublin » Lillnxi JJ .'300 Copnhigan S tta> 1 

„ $wull*nd fVtnc* & llatf won Mi«<-£fi m m A'Ha<l«ifc hitwi w If Iu|>;. *IV > VC 

ZX Spcclrum is a registered trade rnork of Sinclair Rewrarch Ltd 

THE VIKINGS 
ARE COMING!!! 

SWESCOT are proud to announce that we 
will soon be releasing several top quality 
programmes on the international market, 
made by some of Sweden's most 
proficient programmers. 
And best of all PRICES FROM £1.99 
Du som bor i Skandinavien och soker bra 

program till din hemdator. 

KONTAKTA OS!!! 
Vi har det mesta som finns i denna tidning 
till samma laga priser som galler i England. 
Dessutom far vi in alia nyheter samtidigt 

som de slapps i England. 
O B S ! ! ! V i d k a t a l o g b e s t a l l n i n g v . g . m e d s a n d 5 : - Skr 

i f r i m a r k e n for p o r t o t . 

SWESCOT 
Box 213 

121 02 Johanneshov 
Sweden 

08/39 27 00 - 08/81 18 01 
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TOP* 
TIPS 
REM-LITE 
Ever wr i t ten a program on a 
C o m m o d o r e 64, f i l led it w i th 
R e m s t a t e m e n t s for easy 
reading and then tried to 
find the relevant s ta tement 
as it Mashes by on l ist ing? 

Sure, you can surround 
your remarks by l ines of 
a s t e r i s k s , but w h a t a n 
unnecessary waste . Here is 
a Basic program wh ich wil l 
g e n e r a t e s o m e m a c h i n e 
code to sit in memory , away 
f rom Basic, and solve this 
problem. 

Having loaded and run 
th is p r o g r a m , t h e n any 
B a s i c p r o g r a m m a y be 
loaded, and by typing S Y S 
50000 all of the R e m state-
m e n t s wil l be inverted. Try 
l isting it and see l ! The 
program may then be saved 
as normal , its R e m state-
m e m e n t s wilt a lways show 
as inverted whenever the 
program is subsequent ly 
loaded and l isted. 
Richard Lievers 
3 PFINT W . W J " srra U S * 

Ht-**.KK!5 HxTltHl;," 
iti utrn KI-VM. its 

t«TH H.13J K, 1(3,-JO » t«TH W.<.tO>»/i<« *e WTW ft, It*, i JOT, 177 W.Dl .e.;«». ;J « V-b .MMU.M Kt .'M 

00 IB, MI,TO 1 0 . « 

MO ri«,iw.?i i»*.:M 1W trtli- iW.JOT.X 

LINE DELETE 
The fo l lowing mach ine -code 
program for the Spec t rum 
m a k e s the job of de let ing a 
block of Basic program 
lines a lmost instantaneous. 
To use this facil i ty s imply 
merge l ines 9000 to 9090 
with the program you want 
lo tr im and type G O T O 9000. 
Alternatively you could save 
the mach ine c o d e itself w i th 

SAVE "DELETE" CODE 
32000,53 

and then type in l ines 9030 
to 9080. 

The code is re locatable 
and can be loaded Into any 
o t h e r pa r t of R a m by 
changing line 9005. As it 
s tands Clear 31999 should 
be e n t e r e d as a direct 
c o m m a n d b e f o r e t h e 
program is run. 
Rodney Francis 

H M . r " T it" BOOT fOi noiOPJ TJ ooio t rM J f1.'1" E - * i r '<+ • r n jc.r • ' - IN -GIUT ritcoK • sTot 0030 ' i -sa tin* 
SOtO I«!'>/T . l: ' i 
i ,-jii(- i - r ( tit 
•joe-o tnsrr. 

PAtif-OMIZE -.toeo m:C C>«A i i v J: . j oi i . ' i iKS 
-e.' 4v od.i-
>otn> cfl-.i sat . ' it £ i : ; 0 2S,*0i - -J a®! i: .OK lie . - 3S j" 
AOSf.aO? IM.iS « i 

RESP 
SPRITE CONTROL 
• I have recently acquired a 

Commodore 64, and have been 

w r i t i n g p r o g r a m s i n vo l v i ng 

sprites. I've come up against the 

problem of being able to control 

the sprite by using the keyboard. 

I want to press, for example, the 

Z key to move left and the X to 

move right. 

R K.ng, 
Rochester, Kins;. 

1*4 

LO _ 

THIS IS FAIRLY easy to do. You read 

(he keyboard with Gct$, and then 

Poke the relevant charactcr and 

colour locations of your object with 

their addresses plus one, to move 

right, and minus one to move left If 

char was the current character 

address, and col was the current 

colour address, your program could 

look like this: 

10 GET AS 

20 tF A t O " Z " AND A5<>*'X" 
THEN 10 

30 IF AS= "Z" THEN POKE chat 
1,n:POKE col - 1,nn 

40 IF AS "X" THEN POKE char 
+ 1,n:POKE col + 1,nn 

50 GOTO 10 

NO PRINT 
• I have had a Vic-20 Tor some 

t ime, and have written a number 

of program* for it. I have 

recently bought a I6K expansion, 

and found that the games which 

i n c l u d e d s c r e c n m e m o r y 

mapp ing do not print anything 

where a scrccn character is 

supposed to be. Why is this, and 

how can I fix it? 

N <7 irarAm, 

Dereham, Norfolk. 

WHEN YOU AI>I> 8K or more to the 

Vic, the screen locations change. The 

charactcr memory map moves from 

7680 to -1096. Therefore, to get your 

old program* to run, you need to 

subtract 3584 from each character 

Poke to the scrccn. Colour Pokes do 

not change. 

ZX-81 DATABASE 
• 1 have a 16K ZX-81 and would 

like to be able to keep records of 

my b i rd 's breeding sessions on 

it. 1 don ' t realty know a lot about 

p r o g r a m m i n g , a n d w o u l d 

appreciate it i f you could suggest 

a way of storing my records on 

computer . 1 have enclosed a 

r e c o r d c a r d s h o w i n g ( h e 

informat ion I keep. I have 20 

pairs of birds. 

Ralph Martin, 

GiUingham, Kent. 

THE IMPORTANT question to settle, 

when trying to set up a database, is 

what you want to be able to get out of 

it. This is not meant to be facetious. 1 

assume vou would need to store 

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? 
information so it could be accessed 

by the identity of its parents, so you 

could ask, in effect, questions like 

"How many eggs have birds A and R 

laid this year?", and then go on to 

find out such things as how many 

female chicks were born, and so on. 

A database is essentially, a multi-

dimensional array, which can be 

cross-rcfcrenccd. Youi ptimc arrays 

could hold the identity of ihe 

parents, with the other information 

you need tagged to these, "llie 

subject is too vast for mc to be able to 

answer adequately in a column like 

this one, but I can point you in ihc 

right direction. Three books on data-

bases which I rccommcnd arc The 

Database Primer, Rose Dcakin 

(Century, 1983); Data lute, A Primer, 

C ] Date (Addison-Wesley, 1983); 

and the rather oddly titled Database J 

for Pun anJ Profit, Nigel Freestone 

(Granada, 1983). 1 hope these can 

help. 

SHARP MOVES 
H I am the owner of a Sharp 

MZ-80K and am interested in 

mak ing up my own games. I 

can't find out how to do such 

things as move a base cannon, 

fire a laser, and move alien 

ships. I would be very pleased if 

you could help mc, 

Nigel Russell, 

Beckingham. 

Doncaster. 

THE SHAKI* has tittle arrow characters 

which you can include in Print state-

ments to locate objects at particular 

positions on the screcn, and move 

them around. The simplest way to 

achieve the movement you want 

would be to go to a subroutine which 

prints in the arrows, ending with a 

semicolon. So the subroutine 

includes, say, 

FOR J = 1 TO 10 PRINT 

"arrow-righl"; NEXT J 

before returning to ihc main program 

where the actual character is printed. 

If the end of the loop — the 10 in the 

example line - was a variable, then 

you could assign it before calling the 

subroutine, and thus get it to move 

— in this ease the charactcr as 

many positions to the right as you 

want. You can emulate a firing laser 

by moving a full stop, or a dash, 

across the screen, again with the 

embedded arrow characters. 

BREAK-PROOFING 
• I own an Atari 400. I am 

writ ing a program in which a 

password must be entered to run 

a n o t h e r p r o g r a m . As the 

program is written in Atari 

Basic, it is easy for someone to 

list the p rogram, and discover 

the password. Could you please 

tell m e how to prevent the listing 

of the program? 

Philip Chandler, 

Mostley Hill, Liverpool. 

THERE is so way, in Basic, to force 

an 3uto-run on the Atari machines. 

However you can ensure that once 

running — the program can't be 

listed by adding the line 

POKE 16,64:POKE 53774,6< 

into the program. This must appear 

in the program after each and every 

use of a Graphics call. I suggest you 

hide the code in some way. perhaps 

hy checking half of the ASCII code 

ofcach letter, and adding a value to it 

which comes from somewhere else 

(such as hidden within a long set of 

data) Make it so that the password 

cannot be instantly spotted when the 

program is listed, and you'll have a 

good chance of ensuring it is secure. 

ATARI MERGE 
• I have an Atari 600X1. and am 

very happy with it. Unfor-

tunately, 1 cannot make it merge 

•A program from tape, with one 

which is already in the com-

puter's memory , 

A S Dev.kiney, 

Durham. 

STMPLY SAVE the second program 

listing with List "<".", filename for 

cassette or l.ist " D " , filename for 

disc Then, get the first program 

back in the computer, and load in the 

sccond one with the command Enter 

" C " , or " D " , filename. This should 

do the trick. 
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"Macbeth, 
THE Adventure of the Year" 

Personal Computer News, November'84 

"An extremely well-presented adventure with highly 
atmospheric graphics." Observer, December'84 

*Macbeth Is something special" 
Personal Computer World, December '84 

Macbeth ranks as one of the most varied, inventive 
and original computer games." 

Times Literary Supplement, December'84 

"Exciting graphics and sound are the highlights of 
these masterpieces " Commodore Computing, January'85 

"Contains no less than four separate adventures for 
£14.95, excellent value." Daily Express, December'84 

"Macbeth Is superb-a programming tour de force." 
Micro Adventurer, February'85 

Macbeth THE Computer Adventure 
For Commodore 64 

FROM ALL GOOD SOFTWARE 
STOCKISTS, OR DIRECT 



* PEM - - • '-.>* -iriina --
- C = M irr'f 

10 — - I . : - - A L I : A T I O N — 
11 E o p d e r 2 PAPER 5 INK 0 C 

L5 
12 PRINT i - ; A. »LEH5£ UAIT-P 

O M N G DATA 00 TO 9900 
15 PRINT A* 0 1- "=-SSH 1. B B 

1 1 1 BM: FLS5* 0; " KUNC F_ 
-i n n n n n n cxrxMDf 

5 REM -- f^iht 5 ^ h i M J * < < 
~ PEM -- 1 3 3 5 

1© PEM INITIALISATION 
_ 1 1 BORDER 2 POPES S INK C C 

~ 1 2 P R I N T AT 0- 4 U A I T - P 
OK IMC DATA C-C TO = 3 3 0 

IS PRINT AT 0,1, FLASH I B B 
O R B D ' FLA3f7 o, KUNG FU = 
.-A5M I m i l • < D " RETURN 

17 SI 5UB 15 PRINT AT 14,5, '-
IE-J CONTROL KE- 5 ('. N1 ' IF I'lr E 
I 'Js"-'" OP INK.E THE*. GO 
9 0 0 0 

19 IF INK t i ' $ : " N DF INKC,$:f. 
THEN PRINT p - 14.S. ' 

GO TO 2 2 
21 CO TO 17 
2 2 PRINT AT 5 C . " B L U E PLAYER, 

AT e . ""ENTER CHARACTER ; N-ME 
'(•»••• . 14 :hafi . > PCK F 

2 3 6 1 7 . 2 3 8 - POKE 2 3 6 5 S . 8 INPUT 
LINE gs IF LlT". 14 "HEM 50 ~0 
22 

2 4 P R I N T A~ 9 C . "PEC P I . A V E R , 
INPUT w INE h * I F LEN n j 14 T'H 

EN GO TO 24 
4 0 R E M 3 E ~ U A R I A B L E ; * * - -
4 1 L E T h b - 5 - b » Z O 
4 2 L E T h e - 2 5 - E T v r - ' 2 0 
4 3 LET K p t s ^ s r-. P f s 2 0 
45 Le~ J H ' P LET b $ = " I " 
4 6 LET C S = ' H ' - E T d S = " A 
45 V =C L E - =0 
50 REM **T. SET uP SCREEN - - --
60 BORDER 0 PAP£P 6 INK ~ C 

L S 
55 P0R f=0 TO 255 PRINT INK I 

NT .'ANC'-d' ; " G" N E • ~ ( 
70 FOR /-0 TO 95 -PIN"* PAPER 

1, " ••; NEXT f FOR i »0 TO P 
RINT PAPER 2: *• . NEXT I 

75 PRINT 9 1 . INK 7 PFLP£P 
1.9$. AT * . 16 "HIT POINTS -PC-
' " ;A - 12 .1 PAPER £ hS.AT 12 1 

fr."HIT POINTS ".her:" " 
se FOP F=3 TO 27 PRINT AT 21 

f. INK C O ' NEXT ( 
35 PRINT A T £1.0; PAPER 0, 

".AT 21,25. " 
87 FOP 9=1 TO 4 FOP f T O 4 

PRINT AT 16,10, INK 0;"BEGIN CO 
MEAT"; BEEP .05 .20 SEEP .05.10 
NEXT I: PRINT AT 16.16, INK 7 " e 0 R hil TO 12 HE 

XT h NEXT 9 
SO IF yv^.0 THEN PRINT AT V b . U 
Hit' C.OJ.AT . b-1, h b, INK l.b$ 
95 IF XV«0 T H E N PRINT AT vr.hr 
INK C ; c $ : AT V • -1 , h f , INK 2,<J* 

100 GC TO 4000 
500 REM ***** MOUE L B -* + ** 
510 LET hb=hb-'hb>3J IF '.hb.<3J 

-0 THEN GO TU 530 
SP© PRINT AT vb.hb INK 0.»t;AT 
Vb-l .hb: INK 1. bS.AT u b h b + 1 . I 

NK 7, " " .AT vb-1 hb + 1," " 
530 PRINT AT Vb.hb + 1, INK 7; " 

, AT vb-1-hfr + 1, "" " RETURN 
600 REM MOVE R B 
510 LET Kpihb-lh b 2~ IF (hb 2 

THEN GC T C 630 
620 PRINT AT .C,hb. INK O.AJ.AT j b-1, h b, ir.f 1 bS AT .b.hb-1. I 

NK 7;" ";AT u b - 1 b - i , 
530 PRINT AT 6 , h b - l : INK 7 ; " 

; A T V B - 1 . H B - 1 ; • : RETURN 
700 REM MOUE L R * * * * * 
710 LET F.R : h r - I HR > 3 ) . I F 'HF>31 

= 0 THEN GO TO 7 3 0 
720 PRINT AT v r . H R ; INK O , C 3 . A T 
v r - l . h r . INK 2 , D * ; A T V R . H R + 1 I 

NK 7, " '• AT vr-1 .hr + i; •• 
730 PRINT AT Vf,hr+l INK 7. 
• AT vr-l hf+1. • •• RETURN 
S0O REM MOUE P P 
S10 LET hf Shf M h r 27) IF (nr.2 

•7>»e THEN GO 330 
320 PRINT A" » r ,hr INK 13; cl AT 
- r -1 K r ; IrU 2 d«.A- -r hr-l. I 

NK 7, " , AT vr-1.hr-l. " •• 
430 PRINT AT - " ,hr-l; INK 7." " 
; AT v - l . h r - 1 , RETURN 
1000 REM SLJE DEAD 
1010 PRINT AT 16,3 INK O.QS.AT 
16,13. 15 DEFEATED" AT 17 3,hJ.A 
T 17,18, "IS '.'ICT0RIOUS" 
1020 GO TO It .'0 
1250 REM ***** RED DEAD --»•-* 
1260 PRINT AT 16,3• INK 0,hS.AT 
1 6 . I S ; " I S DEFEATED" AT 17.3,Q».A 
T 17,18;"IS UICTORIOUS" 
1265 REM KEY SCAN + » 
12*"0 PRINT AT 21,6 INK 0; "ANOTM 
ER GAME T (Y/N1 

1230 FOR f=10 TO 30 BEEP .Ol.f 
1235 IF INKE/S-"Y" OP INKEYtr "u ; 
THEN GO TO 40 

1290 INKE i i N " OR INKEYi»"ft 
THEN STOP 

1295 NEXT f 
1300 GO TO 1230 
-5CC REM PUNCH E 

SOFTWi 
Programs for Software File 
should be 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 to Your Computer exclusively. 
Kung Fu 
Michael Sutherland. 
Aberdeen. 
KUN<J Ft: ts A game for two players on the 
48K Z X Spectrum. It is based on the ap,c-old 
martial art of Kung Fu. Each player controls 
his own character which can kick, punch and 
duck as well as move left and right. 

You can only punch your opponent when 
he is right next to you. hut when he is further 
away you can send him skidding over the 
sand-pit on his back with a flying kick. I f you 
knock your opponent out of the sand pit you 

cannot hit him further and he £eis a chance to 
clamt>er back in lu the arena. 

Each lime the character is hit he loses a hit 
point until eventually he is defeated when his 
hit points arc reduced to zero. The control 
keys for cach player are given in the program. 

Type in the program as listed and secure on 
tape with 

SAVE ' KUNG FU" LINE 1 
For any reader who does not wish to type in 

ihe program, a cassette o f it may be obtained 
by sending your name and address togethei 
wiih a cheque lor £1,50 to Michael Suther-
land, 23 Forest Avenue, Abe.dcen AIJ1 6 T U . 

1 5 1 0 Z r A 
_ INF 

6 T*EN _£" 
- • 2 AND - ' 
Nr 2 . "F 

P R I N T AT 
I e A P <vfc-I -

• hp, v . r - 1 i.51" 
3 < P P I T AT 

' - h r * i :>-i- o 
E h ( - i IN- " AT - " -

i n r t i , A " ' - ' • " - I . h r . BEEP 
. 1 , 2 0 5 E E P 1 0 SO 5U£ 3 1 0 0 
P R I N T A- r . n r I N f 0 ; c $ { r. 
r + 1 , IN f ~ • ' AT - - l . h r I W 2 

i i GO TO 1530 
112D 1= t t- I ' 'HEN PCIH- AT -t-
1 h f . i N f 1 11L ATTR b - 1 -
p * l h p r a h p r - l _ E ~ 
K I « n : - * 2 7 ' P R I N T A " 

' • I W « f; AT r . h f - i . INK C 
"M A" • .K - -2 INI ~ " . A T 

-l.K. .--2, a - ( - 1 , h r • '. b E E P 
. 1 CC £E£P , . 1 0 GC 3 uf 3100 
PPI:RR AT * . - M C :i .FIT 

r i f - 1 INK 7 AT f - l . h r . I l l ' 
i . d S GC " C . 5 3 0 
1 5 3 0 I P Kt -0 THEN JO TC 1 2 5 0 
1 5 4 0 RETURN 
1 7 5 0 PEM = •:.!•: H p - - - - -
1 7 6 0 a i = - I E ' . P R I N T AT 
l . h r , INt 2 X' i ' A T ' R v r - l r. 
r - l - 4 i TMEN r p b a h p c - 1 L C 
f i b = h b - 2 ANt- h t C P R l N r AT b 
K b ; II.K 1 " F ' A~ fc.hb*l If;". 0 . 
" E " • AT ' J b . h t + S IN- • AT . b -
l , h b * 2 ,AT - 5 - 1 l b . ' BEEP 
. 1 . 2 0 BEEF . 1 10 30 }UE C-OOO 
P & I N T AT v b . K b * i I N f 7 " . A T 
b . h f c . i m 0 . 3 $ AT fc-l.hfc INK 1 

b $ GO TO l ~ c O 
1 - 7 0 I F -MEN P P I f i - AT v r -
l . h r , INK 2 'L I * ATTP i v . ' - l n 
f - r l THEN L * ~ LET 
n b = h j - £ flNC- K c 2 - P P l r ; T AT V b 
• h b . INK i : " N " ST - b . h b - 1 ; INK 0 

A - v e . h b - 2 INK 7 " ' AT VC 
- 1 . h b - 2 . " AT e - i , h b " BEEP 

. 1 2C EEEP . . 1 0 GO ' j E 3 0 0 0 
P R I N T AT V b . M - i INK A" 

• f c . h r INK C i l AT p - : hfc IN-
I- s i C-0 ' 0 1 ~30 
1~3C I F hp b * 0 " H E N GO TO 1 0 0 0 

RETURN 
2 0 0 0 REM * * * - - ; .UCf 6 * * * * * 
2 0 1 C P R I N T A T •c h b INK l . f c i A T 

- s . h b . INK - " 
2 0 2 0 RETURN 
2 2 5 0 REM IUCI- R - - - - -
2 2 6 C PR I f JT AT . h r INK 2 d t A~ 

V F - L , H F INK 7 ; " V 
2 2 ^ 0 RETURN 
2 5 0 0 PEM - * - * - - I C - T 
2 5 1 0 I F b$- ' "A" —HEN P P I N T AT ; 
h e INK AT v b - 1 hfc. INK 1 

: AT v b - 1 . n b - 1 I ! i t 0 . 'E " L E T 

' -0=0 GO TO 2 5 4 0 
^ E ^ E I F B J - : T H E ' I P R I N T AT 
R.T- INK ~ AT " S - L h b INR 1 

- AT V b - 1 h b + 1 ; IR.K 0 , " J " L 5~ 
- O = 0 GO TO 2 ^ 5 0 

2 E 3 0 I F h p . ' = 0 THEN GC TO 1 2 5 0 
2 5 3 5 RETURN 
2 5 4 0 I F h b - l ' B T H £ N F P I t i T AT c . 
h b . INK fc-1,h b . INK 1 b 

PETUP I AT t--I r. b - 1 I ' l-
N 
2 5 4 2 P R I N T c t - 'b-1 . r. b - 1 . I N I 0 
5 " . A T v p - 1 hfc i n k 1 " C " . A T b - 1 
• h b + 1 I n r • I F ATTR . v t - 1 
• t - 2 ' = 5 0 THEN uET M . f = h p r - I BEE 
" . 1 . 2 0 . 1 1 0 LET h k « k t -
r.b 3 > P ^ I ' i T : b INK 0 » f 

V b - l . K . fc INK 1 t-S AT -..-b-l h 6 + 
1 . INK - P R I N T AT f r . h r I N 
> 0 " E AT h . - 1 INK 2 . " F AT 

r - l h r : IN< 7 " F O P f - 1 TO 
4 H M I P R I N T A* v f , h r - l ; INK 

0 " E " . AT V- K. --2 . INK " F AT 
- r . h f INK 7 . FOR t i l TO £ 
riE-.T i P R I N T A - V : - . h f - 3 , INK O . 
" E " , A T v f , h r - 3 INK 2 . 1 F .AT r 
n f 1 , INK 7 GO 3U0 3 1 0 0 LE 
T h f s h f - 3 FOR i-s l ~C 2 0 I I E . T i 

P R I N T AT h " . INK O . C $ . A T 
- l . h r , I N K ; . d i . A T ^ r . h r t i INK 

• . GO TO 2 5 : 0 
2 5 4 4 LET n o * n o - l I F r,o =3 THEN L 
ET h b i h b - 1 GO ; U B - S 3 0 P R I f . T fi 
T . b . h h TNK 0 - » . A - . b - l . h b IM 
K 1 b t , A T v b - 1 h b + 1 INK - " 
RETURN 
2 5 4 6 LET h b = h f c - l FOP f f l TO 4 
'IE * T f GO TC 2 5 4 2 
2 5 5 0 I F h b + i H THEN P R I N T AT t 
. h b INK O . a ® AT . b - l . h b INK 1 

bt AT v b - l h b * : I N K ~ " " RETU 
RN 
2 5 5 2 P R I N T AT > t - l , h b INK 1 Y " 

AT v b - 1 . h b + 1 . INK, 0 " J " AT - b - 1 
, h b - l , INK 7 . ' I F ATTR ( V b - 1 

h b + i " = 5 0 THEN .-ET h p f 5 h P f - l EEE 
P . 1 . P 0 BEEP . 1 10 I FT h b a h b + L 
h e 2 7 , P R I N T AT V b . h b INK 0 S I 

AT b - l . h b . I t : ' I . i i AT ..• b - 1 h b 
- 1 INK, 7 , " P R I N T AT v f . h r , 1 
N K 0 ; " M " ; A T V f h f + 1 . INK 2 . " I 4 ' , , A 
T v r - l . h r , INK " ' FOR f e l TO 

4 NEXT f P R I N T . ' f . h f + l I I I 
K 0 . " M " . RT v.- h r + 2 INK. 2 . " N AT 

• f . h f . INK FOP f : l TO o 
NEXT f P R I N T AT V f . h f + 2 . INK 0 
" M " ; AT v f . h f + J- INK Z ' N " AT v f 

, h f + l , INK 7 GO SUB 3 1 0 0 L 
ET h r =h r +3 " O R 1 - 1 TO 2 0 NEXT 
f P R I N T AT J r t\ r . INK 0 , C $ , AT v 
r - i . h f . INK i . J J . H T . r , h f - i . INK 

- • " . A T v r . h • - 1 ; GO TO 2 5 3 
0 

2554 _E"" no I F ' C - 3 THEN ^ 
ET " i . i h b + 1 . - : : . E 2 5 3 0 PRINT A 
T 6 "fc INK O : ! AT T > - : . h b I* ; 
- L I I ' 1 - B - : - R - 1 , IN1- - " • 
RETURN 
2 5 5 6 _ET K , b » h t * ; FOR f a l TO J. 
NE-~ -" TC = 
i " 5 0 ~ 
£750 :=• " --E1. PPI' .- AT 

1';- 7 - ' - 1 - " IN* 2 
C " ST -1 - INK 0 £ . . S " 
no ro 

2 - 7 0 I F 3 $ S " X " - H E N P P I t r AT 
I'lK - AT u f . J . h r , INK 2 

(continued on next page) 
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SOFTWARE/^. 
(continued from previous page) 

o. • j - .£T S •• ; OT • c - i . h r + i , INK 
- . 0 - 0 ' J O T O 2 B 0 0 

" S O I P i f t - p " ' " H p s ; G O T O 1 0 0 0 

2 7 3 5 R E T U R N 

£ - 9 0 I F f . r ~ 1 6 T M G H P R I N T A T 

h r . INS O.C$ AT - i he Iti" 1 o 
J . O T v r - I . h r - a R > 7 , » E T U P 

N 
2 7 9 2 P R I N T ftT - - i . h r INK 2 • • ; • • 
,AT r - 1 , h r - 1 , INS 0 " E " HT / f - i 

K r + i I N ! - 7 " I F fi—P • - r - i 
h r - 2 = 4 9 T H E N _ E T h p b = - . p b - l B E E 

P . 1 , 2 0 B E E P . 1 1 0 L r - h r = h r - • 

h e . 5 P R I N T m * v r , h r I N K . Q . : % , 

A T - f - i K r ; l r > 2 d « ft- u - - l . h r * 

1 I N K 7 . " " P R I N T A T . b . h b I N 

- 0 E " R T I ' S R . T . - L I N S 1 " F " A T 

v b - I . h b . INS ~ F S L T O 
4 N E X T r P R I < ; T fl7 . f c . h b - 1 ; ITLS 

0 E ' A T v b . h r - 2 I N S 1 " F " , R T 

' b . h b I N S ~ " ' F O R t = I T O 5 

M E - T f P R I N T A T E . h b - 2 . I N - 0 

' ST (ST r . h b - 3 , 1 . " F " . A T : 

n b - 1 I N s 7 , ' S O S U E ^ O O C L E 

- h b s h t - j f - C ' P • - - T O 2 0 N E - T f 

P R I N T A T w e . h t I N S * 0 . a 5 ; fiT v b 

- l . h t I N K , l . B J A " v b . h b » 1 I N s 
7 . " G O T O 3 7 3 0 

£ 7 5 4 . _ E T r , o - n o * I I F n o - 2 T H E N L 

E T H R I S . " - L G O " U S 2 7 3 0 P R I N T A 

T V I " h r . I N K 0 . 1 A T • - - i . h r I N 

K 2 - J i . A T v r - 1 - r • 1 . I N S 7 , " " 

R E T U R N 

2 7 9 £ L E T h r = - r - 1 F C S f = i TC> 4 

N E X T f G O T O £ 7 9 2 

2 3 0 0 I F h r + 1 2 - T H £ f . P R I N T A - . " 

, h ' . I N K O . C J . A T - l . h r , I N " 2 

d S • A T V f - l , h r + l I N S 7 . " - R E T U 

P N 

2 3 0 2 P R I N T A T V F r - i h r ; I N S 2 

A T v r - l h r + 1 , I N K O . - J " A - v r - l 

. h r - i ; I N S 7 . I F A T T R l v r - 1 . 

h f j i = 4 . 5 T H E N L E T h p b a h p b - 1 " E E 

P . 1 . 2 0 S E E P . 1 1 0 L E T K r . h f . l 

n 2"') PRINT AT • r .hr, INr 0 CJ 
AT V r -1, h r INK 2 . d $ . AT v - 1 . h r 
i: INK 7 PRINT RT Vfc.hb. I 

MS- 0 "M" AT ub.hb+1 IMS 1 "N" A 
T vb-l.hb INK 7.-- " FOP • =1 TO 

4. I 4 E - T ' PRINT AT Wb.hb + 1, IN 
S o. -M" A ' V t . h S+2; IN'-. 1 "N* AT 
Vb.ftt INK - FOP fsl TO 3 
NEXT f PRISIT Vb,hb+2; INK 0 

. "M-- AT vb.hb + 3 INS. i ' N" . AT vb 
•hb+1; INK 7 GO SU5 30OO L 
ET hb=hb+j FOR f«l TO 20 NEXT 
f PRIS/T AT /b.hb; INK 0 jJ.flT 
b - l . h b . INK I.bSlAT v b . h b - J , INK 
7. " SO TO 2730 

2804 LET hoano + l IF no=3 THEfJ L 
ET h r r +1 PRINT AT vr.hr. INS 
0 . c s AT vf -l.hr INK 2.JS.RT vr-
1.hr-1, INh 7, PETURN 
2i06 LET hr.hr.l SO TO 2302 
3000 PEM PRINT 5 5C0RE ---
3010 PRINT AT 9.25 INK 7. PAPER 
1.hp b. " ' RETURN 

3100 REM ... PRINT R SCORE 
3110 PPINT AT 12.29; INK 7 RAPE 
R 2,hp r. ' " RETURN 
4000 PEM -EYBOAPC + -
4005 LET :v-0 _£T yvsO 
4010 LET a«IN 6" 436 LET b = Ill 61 
4 33 
401S LET *=IN £3022 
4020 LET C=IN S4510 LET d=IN 57 
342 
4030 LET C-IN 6527® LET ftlM O 
ISO 
4038 IF b=i-1 THEN GO SUB 2250 
LET XV=1 
4040 IF a=1-1 THEN GO SUB 2000 
LET yv »1 GO TO 4060 
4 C 4 2 I F C 1 - 2 t h e n L E T a S r - ' H " L 
ET b$a'A- GO rUP 500 
4044 I c C=»-4 "" — EN LET a$»"P" L 
ET bS= I GO jU6 600 
4046 IF £=t-l THEN GO 5UB 2500 
404.8 IF e»S -2 THEN GO SUB 1700 

4060 IF v=l T H E N GO TO 4140 
4070 IF d = S-3 THEN LET C$ = 'H" L 
ET GO SUE 700 
4.0«0 IF d = r -4 T H E N L E T C$-"P": L 

ET d$a"I" GO SUE 800 
4110 IF faH-1 THEN GO SUB 2750 
4 1 3 0 I F f . n - 2 THEM G O S U B 1 7 S 0 
4140 GO TO 90 
9000 CLS GO SUB IS PRINT AT 1 
.8.' CONTROL KEYS .AT 3,3 ' 
BLUE P L a y « r R£0 P i a y C f AT 5 1. 
"LEFT U U";PT 7 
,0."RIGHT E I"; 
AT 9.1,"DUCK 1 
O" 
9010 PRINT AT 11,1, " K I C K . C/S 
HIFT E N T E R : A T 13.0,"PUNCH 

Z L" 
9020 POKE 23659 0: PRINT AT 22,3 
. iNsi a, PAPER 7; "PRESS ANY KEr 
TO CONTINUE" POKE 23659,2 
9030 i r I N I \ E . $ - • T H E N GO TO 903 
0 
9040 CLS GO SUB IS GO TO 22 
9900 REM iiiii U.D.G.'s - * + + -
9905 RESTORE 9920 
9910 "Of> < a" to USR "P -7 
READ a POK E ( .b NEXT I 

9915 CO TO 17 
9920 DATA 12,10,12.30,26,26.26.2 
2.0,0.123 255,3,9.15.0.6.15.6.25 
4.190,196.252,0,12,30,12.1SS,250 
. 2 o , 2 b , 2 2 
9930 &AT.A 0,0, 1, 15,248,193 207,2 
AS ,0 ,06 . 24.0 , 06,127 .12E . 35 . 63 , SC 
34 . ICS . 124 56 . 124. . S54 ,254 . 30 , 30 
54.93.67.65,195.0 
9940 DATA 43-120 43,120,33 .SS ,33 
.104,0,0 1.255 192.144,240.0.96. 
240.96 127,125 35.63.0.43,120.4.8 
, 121 95 63,8S,104 
99SO 0fiT£ O . O , i£ 3 .240,31 131.24.0 
.31,0.5 IS,6,2S4.190,196.252,132 
.32,73.4 48 133 36.255 120,120 1 
03, 70. 19-t. 130,195.0 

Backpack Bozo 
J Powell and J Burman, 
Cape Town. 
South Africa. 

B A C K P A C K Bozo is a game for the BBC Micro 
Model B or Mode! A with 32K. It is mostly 
written in BBC Basic with a small section of 

machine code. Due to the advanced nature of 
the BBC Basic it will be difficult to convert to 
any other computer. 

T h e aim of the game is to fly Backpack Bozo 
around the screen squashing the mutated 
scorpions and landing on the bonus fuel tanks. 
Your fuel will decrease as you jet around the 
screen. When your score reaches 4,000, the 
gravity will double and you wil l get an extra 

man. It is advisable not to land on the ground 
as it is highly acidic and will cat through 
your suit. As the game progresses the 
scorpions will move faster and faster. 

Before you enter the program, type in the 
following line 

• K E Y O i l u 
Whenever you see an italic " u " in lines 350, 

370 and 1370, press the red function key fi). 

u s MODt ' »4B IB raiNI I I -A4| . | ON f U I K I H . A B . H l - f . 4 l - l C1H BO I73C I3.4. .7T. 
10 v t > j - ' 3 i d . ' 0 r r C i 0 i e i I N H I H , H I ^ 4 ) I | i-fiocaouB !7f,B V 0 U I ' S , 7 , I I , B , B , B 
70 1, AX-B 1 I *N l-ROTTttia CHOPDOC I77B V I H J | V . » . 7 , B , B . B 
l«> a i m > i r n U O DCrr f lOCCOKMir I .tti1 H * F I " 1 III " H i M t l , , 
VM I, I B VCl -v tL WiAv iTva v D u i * . * . a , e , 4 i , e 

!M> D IR-aaOOIR-a I f 13 t ICM VTL* 13 i ; I M fUMH-l IU J-BBO:r«.IITH 
LID 21-0 I f UH iMtH V S l ' I J H I B r n r j i - i TO I-M:NC'T H 
1?0 rflOCASS M l . H 1 * Vf i > ; 70 V K J S f . 7 . 2 , S , B . B 
ISO la MI . v / a in t .h H i - w n m n I I J H n o w i r , H i ; i V 0 f f 7 4 e . t i | B r m t v H 7 , » i ; - 1 7 i V t t J J 4 | . | n N 
1 40 ?7B I I C M t C 1 -.40 L t H . t - 1 

o c r m c o t - r t ' l i w |f ( 1--I 1141, V0O4 . rM i>«>7>r<'|HI I A | U * , i e > 1 - U K 
t Ml U-15-5 MO I I l » C * l TO! ( - 1 ? l l ! f U t l , J - l ( L O i O l K - J i G O l O OVtf l-iFNINT.Pf i l f tTiCOLCUr' l I M I N T ; * P « t 5 S »~ftCC B.Vl f W 

D M V I ' W u r n 
I IM • f t i » . r I f l l * r v i - « 7 l I I 4M l * I * 3 « l f U I L « f U f L - 8 l O I I | . ? - • o o t a n-SB 4 
i ™ • f w , ; i f I W I I { - ; ( I r « M t r i . - v £ t . . 4 l ! t u w , - u . t . A i r u c i . - l ^ r f l VHM lCO l 01*11 I f BtNIT4B I B , n i l ••! Ivt • -|LI 

• 1 « H , 1 t i a i - i l ( LS I 
•OOC1 TJO i r I ^ t TffCN |MU4VHHI V0U3 
COIOLPII 700 i r f >1710 I - I 7 1 B 1 ' i in 1 w t v i i r 
, -H IMt fAK lC . e ) ! T- IV tS J i t tUrt - CNOrncr 1 A-ct,f 

? 4 0 c c - s rwo t t > f f lUtASS i 4 oe i r A - j ? n « c m r i c e 13»B 
?SO • r * 11 .1 N I C f l - W W i 4 t o o c r m u c r u C L 
r M j • f l l l . t WTO ( O P t e n OAf l f l i J S « » ' ft* 14:>B II n i l l . l l f« .N TSHINOI 

v t > 0 T ? . I 4 » . » t . 1 r t . m . i m , 1 7 * . 1 7 4 . 7 3 ? , 1 SAO 1 14 IB o c a B . 1 
V W 7 1 .741 , 1 17 , 1 17 , 1 1 7 4 , 1 a n , m .- , | »7 , n o Q46 r o w - i r o » l « » H M 1 1*1 , IMniO'.AN f UiL , |VS:f1UVt f lit 1 . 4 , IAS, tif-AW 
V 6 0 7 3 . 7 4 ? , i , l J . n . « * , < - - . ' , 1 4 u s e RtAD A r u C L * 4 , t « B 

M M M ( o r r a n o A c A i j S d t f m K U C N I « t o : 
v c w 7 3 . ; 4 4 , a , < i , v . 1 2 6 , I M u r o 1 14r,o o r r r f j o C K > C ( A i 
v u n t . 7 4 r.. 7r.r.. , . . , ran i WW K I I N I 4TO CCOLB , : 

I M VDU7 J|H7»7| « ; 0 : 0 : l .vc [ V T l t D T I 1 ' IW I t » « - i w ; i 10 r u t L - A 
1 I4VJI * JXWD7 . - 1B • ,*4B, 1 

H i J M r i A a i S , 74> t 'wuuwyitu .ovi .gdi , i iuutfy i i i iuui iu i i i l l jvuuu • ) i o ( "M-F IK I M M B M >., 1 hOMH.rt«N, 1VO 
' 7 B i s i s • r i i a . n 

aUUUMUUMUUUUUU4lWWMWUWWUVUWVl,UUWMW- 1 V . * NI • 1 
ZbO COLOURS v i a K f P H O C 7 I O I S JO r u r t - r u c i . ' A » o 
3TW PHIMT , ' .MvnwummuwJ i n iBMy .w , - •J 4 0 OCOL J , I 1340 I f rUCI ' I 7 J O TtlfN ' U U - l . i f U 
• IM V D U l f , } , } , ^ , ! , ! me I f s r-s T i ck 1BCM 
Ave •tie i r e * j p t i 3> -J i t c N r n p F » n c I%AB w » f * o r . p o f , 
I H V I L - * 170 = r - i I 3 ' B If- IBB l t « H t r t t f f t u c 
a i a I t M VUP t l I - l 7 t B 136* If f O B - l 1.4 f l b70 
« r o >(II-»|J w e W l - n i i M K t V I . .'WMVDU744 i 3 « a e t c - 1 i H r i c e / i o o > > . 1 0 0 

soue S I T S I - S f I S ! U H 11 !SC( ' S M I - ixr I S C C / y » ' TI4.N LNDfflUL 
a a o V M S m i n i w l u - n . i v t - 1 i n * i ' IBO i t 10 r oc-1 

l iOT 1 . 7 i r 3~ I3 IO TiCM :.l '11-40 147B 1 LRT-0 
*tM M M I , n l l v 0 U 7 4 O . O I f t l M O U t ' I , H I - 3 3 , V 0 U 7 4 1 * D I H I O I C f , las i v e o ; 44 l a t a f-Ot —l,frf.< 1 ' *7CI 

IHUCTW :B4o M!»VRS« .7831VDU744 1A4B If AOS .POI 11- IBB IIILH I6A0 
I I H m o c e o f r u f r WJL-S,! 1(.*J« T i f U M T t K , 7 0 4 l V D u 7 4 i ; t ^ , ( * I I . H i l l W P H I , 7 » 4 , P 

i r r u n . —WOCKCVP i x s r IBM) i r 7«i I H H f, 1 n t 1 - r • 
-.CO r w n t i l O / B KMOBAOC ITCB LNOBROC 
9 1 * I 'HOCWIO IBIHI OCRBMOCSOUA IA7B I f T IN 1111 N I77B 

I M I ' I B IDVLL I f I H I ' - I I ' I B I f f I K P I M . M . i f f 1 1 4 -.1 - l ia l I N B II I I I '4V I X .-LION B O I I >10 T'ILN T>WFOC: 
i r SC--4TNA AM. ChAV-t 11ITN >«OCGftAV -.X, IO 

I f I H I ' - I I ' I B I f f I K P I M . M . i f f 1 1 4 -.1 - l ia l 
i f v r i - 11 i m h o c a . ; . 7 i r R i i c c i C i ( M » o ' ' t ) e 

540 U0T04ft 1 1IV V t l K l C a n f i l i H i INI IABI l f . , « ! tCTtVOffS 1 700 N— 1779 r u r i 
DCFPRO&ra l i l t 5OJHE0. 1 3 , 1 . 7 : J 71B PfcCCDUM. 1 Nl 

MQ 0 C 0 L 7 . 2 1 t TO 1 W W | TO 10 1 770 QUA : , . ' 1 1 M rO f , 7 0 4 t M l INI 1 " t H M f l l l . V0U743 
17-41 i-nc , « -\T>IH-I7 W D 01V75*1 7 M H A . M I 7 « « > 7 11 'B r ( t t n - l 10 73 IM .1TH 

1 770 QUA : , . ' 1 1 M rO f , 7 0 4 t M l INI 1 " t H M f l l l . V0U743 
17-41 i-nc , « 

M i ' H i r - M i : i / i v rm r ^ t i - ' . f ' o - i r D ivr- .n i 1 H P v r » l l " " . l . 4 . B . B . O I 74(1 KT-W • 11W 

- m i i - j j i TOO . n o I ' 1 N > ' H I V e i v 73& 1 IT." . I» tr t-I i l l . T i w 11« I VUU4I UH OtBtl i r t l l N I I I M " 14 ,B l I ' jC I VDl/i 

n u t - L K 4 J . / 4 l « m i h ! ' " r « . . . l i l . ! H M ! ' " I n 1 I h> VCHJIV.I , 1 ,0 .11 ,0 i 7 t « LN t r eoe 

D-/41 • t l lK i i r e I 1 N 1770 o r r r o o C T i r i r 
- vfl '. - * nuo TTSHI 0 »V73* i ' l i « .B-H« >«D TSfcl I I OO V 0 O I » , l , 1 , 3 ,3 .61 >7o» n i - t 

Lfl.S-111 b l V • ' « . ?«- ) ( WIO J i H - i P T l - " O I V I S A i - t M T - 1 I f O 0CCL3 . I i fvtt i f t l N I . I - h l N T i P ^ t N l i a a r l f f r i V H l N t 

<1,1 T-> w i n — - f . r a w . IMI i n n i v I7BB « n v t fv», 7 rn 1 voi.77 4 4 IUB« M t lN I ) O l A * 1 4 l i O I ' I K M " b A C f B A C f B O 

6 0 0 CALLtt-WJ 1 7 I B 7 O-

« I B 11 Ml 7—H] I 7 7 S VMX'MIINt ( I 7 H » 1 i i i l a r N i H I | i : > « a i 4 i , c > « a i 4 A i - B A C > . P A C t 1 . 0 

OP IH-DI* I7SO I o-

I f M I- J7B l » * M >T<J«: t l l l i ,« )1u J ,v» 1740 O t r r n o c o i t IB7B i n i N i . r n i N T . p f t [ N T | C v a ! « ! - i , C h « t i i a : - i t « i3 J . 
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SOFTWARE 
« M U «« J . W « » ' 

mm MtlWI.I-HIWT, (PRINT I OA* 1311 - INCTHUCridH 
G<v/N>• 

1040 Ai~GtUi[< TKK ivm 
103© CL3tP«llNIr'»*ly h «nfl iquKD th» Hit* 

nt MDrplOn* a* Itwy rriKt Krotk lh* bettua ul t 
h* K f M . tr»» luflhif to tnt l i f t yuu Wtutth I t . t 

Ifrwr iminliyM get. AVMIII tinxhirig tho r̂tMH) a 
r«INIi*lt la iMjhl, Kimc —I >111 ••« tvnugDv 

Ac vill Lilt vtiu.' 
PKINIiPRINIj -Vour lutl upplT -111 g«ruM W V 

uu )»* I'w W W . You tntra ItMl Hlv 
rt« lh« KOfpiunb. ltt«4cl I 11 en you I « fiM-1 
t»*v ever , jOO p«iml>, It vw Uid vlwly oa thi*" 
lOOO IKIKT^.Ill'ln ro mund> rour <iwl —wl > >111 ti 

•» rnpftl»t»ly rcplwtithnl. t*wi yn»i m Kor> c 
4 I0«9 tha gravity "i l l double V4 YOu >111 «•< an " 
( ' * AAA. " two mtNtimiKTi-cOKrnaiSi ti «> HI -
l-JOO "itKTr PHIKTirniMT J • t.y to • I f f 
ivie A-utt 
iv?» rNimrnr 

IVIO FORK-I TO -TM S I W IBIMKMOI. 13.H. 11WXWD7. - 13 
M*L. 1 I &OUMD.'.. I3,N*2,IIMC>T 

I no CKAV-? 
1»M1 5> f . l « J 
t«ra » 6 « 
1 i t»(.l-t 
IWO VIMXiCOlOlRI !rBI«TtA0(0,01 | " H M O - I invtui 

CHOMSOC 

Life on 64 
Michael Morris Franks, 
Maida Vale, 
London. 

LIFE IS ONI; of the most famous computer 
games and certainly is more interesting than 
space invaders. T h e idea is to simulate the 
growth of a cell colony on a large two-
dimensional surface which is arranged like a 
chessboard. Bach square touches eight others. 
At the beginning each square is either full or 
empty — you can scatter cells all over the 
board as you wish. 

T h e rules of I ,ife then take over, I f a ceil has 
two or three cells touching it, it survives to the 
next generation. A full cell dies from loneli-
ness if there are less than two cells touching. 

I i also dies from overcrowding i f more than 
four cells touch it. The cells also reproduce — 
if there is an empty square which has exactly 
three cells touching it, a cell is born in it. 

These simple rules can producc lively and 
complex patterns. Mathematical zoologists 
have identified a number o f Life animals such 
as caters, guns and gliders. Although Basic 
can be used to generate the patterns it is 
exceedingly slow and on a Commodore 61 
using an array of 38 dots by 23 dots can take 
over five minutes to generate each generation. 
This program uses machine code to produce 
the new generation and can producc 100 
generations in under 90 seconds. It also uses 
multi-colour graphics and sound. 

The code looks at each space in lutu and 
decides whether there will be a cell there in 
the next generation. I f there is to be a cell 

there it sets the colour of the space — by 
I'oking the colour into the colour matrix — 
with the live cell colour. I f not, it sets the 
colour matrix to the dead cell colour. Once it 
lias looked at all the squares in turn it goes back 
and puts a dot — Poke code 81 — if there is a 
live ccll colour for that space, and if not it puts 
a space there — Poke code 32. 

The program allows you to choose the live 
and dead cell colours. It also allows you to 
either place the cells yourself with the 
keyboard or joystick, or i f you are lazy the 
computer can do it for you. 

The program checks to see i f there has been 
any change from one generation to the next. I f 
the ccll pattern has become stable the program 
will ccll you how many cell generations there 
have been and then allows you either to rc-run 
the program or end it. 

The listing for the program has been 
produced by a printer using a special program 
which replaces the cursor control characters 
with a code which should make the program 
easier 10 type in, i.e. instead of a reversed 
heart symbol the program produces C I . R 
which means clear the screen. This is 
produced by pressing the shift key and the 
C L R / H o m e Key. 

1U Il>lu24 CuoMiW 
IW tJWMJll I WW 
nt) uosw. mv*> 

W Nil PVlNI-lH*fti VW.l..44.VKtJlH|l "M tg StLf 
12?' f'*.e M / ^ I S 
lis t-L*.E 34z/b25» PWE 54/.ri.H 5*276.1? 
lit! sva Bift 
140 M.M*r IF I f l X N>j44 IHtN lta-t< 
1*1 K* t 3427b.0 POKE t.4Z/. .U fi.f.t 5427S,« 
150 stri IFPtEK(2V9TH€Mi(M 

IF PEEH<KB,>4 IHE* 
i/e !)-<>•: ooio 123 
20* PRINT-[Hote.K»*<i4jstow»;r HFTLR-.o.-(»8-,c»»<»<i57)c*h»<i4tt,> t-
216 PRINT-£KOME.bMlTE,S»>«CE3.RVSJ((lRvOPME-KUN OR [RvSJECRvOFF 1ND ' 
220 MSUt AJfO 
ijO it- m»-K-TMtti <31 
iJS K*.t 1,1 
230 t-VINT-l'.Lcf* XWUH.RIGHŶ .SriHK.fc i.JT:hC*>E YVUt'lWlVH. IT' t><D 
«TM t'fi-iKT-[i;t.Et*'.:tiWt<2.VI'jHl.l!.WH4,fIGHf4 W*lti. RyS. YELLLW 3" T«f-' 14 i-N(ft-.riFF) 

tu 
i f im lW*M»',WHiTtJ0R- RVIHT 

«VtrjLCV0fF)Lli Cut-CMfS' 
WSJJB Ĵ flv 

l34 If 1*»-H"THtN 1 It* 
JSti If ri«.-0"THtN OOSOB 2100 WJTO Irf 
iVC WJTO 
IWQ POKE • 2 Mjtt 9J2W.4 H>.E 
tew 16 
101C ri:InT-CUtfK( towl lfc/"tWMItEJL I * t -

UTIHT tftliili^-IVtLLOMl— 
ICJtl mint int. Hv-i:flW3J*l»*j£MTd,SPKEJLty»DIHCi Mint C014. 

PVIHt THi|<t5)-(KWH)Pt.Ea« WSIT-
io*u joiijt 

PRlNT"lCLtt»,'5fT»CS.,Rli>n,SfT<.tl2 ft'^S.vtLLW.S'>«CE]« E H D v l(tvi>> . 
Sf-HttjJ" 

f̂ tHT '[DW,,WHITE,SvHCtS.KIOHtSlMH wv KEV tO SOtRT" 
lOiT) WSVii jvw KttijKW 

miMi-CC<.EMft,mww,vfcU0U i^WAiJVit t̂ Sfc KIVS to TME CELLS-
151(1 T"8tl9i~CI'wVIH.vti.LCMH.»'llWV«,LE>TiJ UOtfcW.LEUT.i»UTEJS" 

PCInT IHBUiJ-tlK.t^ vtLL&MlLEFT-tuMlTEK >tvtLL0u)-RIGnr" 
I5I-J V̂IHT TflB<li""lV«ITE OOuKJXtLOWI.LEFT.vELLOWl UDOm.L£J-13JO<J«*<-

W!1HT-L10kr(.!>ivit,tll •KMlTtJ^Kt-l>«1' trELmilF..«t Ctu." 
PfclNl-CWMH. Jt^ltue IOHMK0R U6t PI JOV-ST IOt>" 
PKIN1 -UiQm.St'MCM* JMti H«v ktv -

lise oo-iijn 300e t»ETi;(m 
' 'W f*]NI-l'„Lt«(J- •<* i T O 7 PWE t>4«.l KRIHT- Hfcxr PR*«T 
.iOlu HdNt-LIiOHN.ytLLOuJLI-.t •aELL CWL0LW 

n*tjr-<!-8>-,LC IF LC<I of T*N t^im-iuf^j- ooto »t>se 
2C-<a LOLt-:n»fc smfj.u. t,4t..LC:PfcIHi TKKtli-etDOWKJ)* 
£040 ^ 10 u KCltt 6*b : ORIHT" , PRINT 
iOW) HRIHT-lMNN YtLLOWJ-IWlHO' .ELL LtXi.'Jf(-

It*UT-<l-lS^-,lii. If 'JR UCsiC OR X-l^-C TMtH PKtin-tt.^2) 0010 
PL-!-COKE PVSNI T«J< !!>-#-

itJAI WHMI-CDOUN2 RI(lMTi.l*<nE]OK 
1* K|..J-VT<N 

20*6 fOKE rf/l Lt JWJ LL Pt*E <*/-DL 
^INt-CCLEf* BOUH? I*I:TE Vv^|-1MB(13>,-»'1R-Ajft-)0>I''[0H CELLS" 

putit inBatt'-tiMwic.vtLLCmOR-
Pfrim thj. H i M W 

»i io iji;isu» 
t'lt\i Mt»-|--It*n C.ISI.I* RtH*N 

wro 
iieu Pt-Illl"LLl0u^.l*i[TE CVCU.CM)<.V/H>->' OViUk JtW 
2910 IF H*.-V-1»«H C.iS>.'i 150H 

'̂̂ .•|M^,•̂ l,Lt̂ *r•MMIIt•S^>lCEJ'F/• WHEN FlMiimj" x*i v«t 
ZiJQ P"lL*4t)»V-* U^tEKtF 'J.»PttKi.LU»K> 

IF K>]«J3 THIN 
J536 If K<.10f>J THEN f.R>64 
jsa. IF tK>« HHO 1X̂ 61 iHtu 

fVJ C0*K.t 

iiZVl If K* 3 T*.H 0OS>Jfc 
J.Z'-j IP »,-3 THEN K».t F• u KOKfc tU*R.UC RE'UKM 

IF ijhtJl HNS THEM u«bl Lt'LC OOTO 2333 
tw-x»<«-47 orui RW 4>>«/-<K-44 OR<JI 
vf/av*fK»ij ORiJi i*)!1 i OR̂ JI iht' 
IF HX*X M'il' K.--V I * KX<I C«< myjv OR HV<| OB NV>23 'HEN i-34B 

iwe r-LKt f ,0 H>t CO .̂UC 
J6iV) X-MK V***-1 GOTO 

f f t lK f tK JH fc J-
i /e i Ff.1k iS»l TO u 
iTVZ ^ftjNt- -SK'iSt" ILEFTJ". 

NEXT 
2/10 RITtrfm 
mod ffti»r-tci.e<*'r 
2SI0 FOR v»l TO i3 FOR 10 M 
itwu IF iMtN f"IC»*t)»r>'*x CCK.E C0*P.LC'RC«E 

NEXT tCXT 
Ofc 1 ;»• Hi»--lHtN jeww 

jOlfc fcEtuRN 
3«e0 I-Bifi 
WJLI) HI IP MF-<" I I * ,N atl2« H-fl?L!Hti-48.L»«?C<K]0«Ti 

H«H4.-*(H>S> L«L*7»<L>9> 
V3*V I.I»i»H«L 1-1-1 UQ10 X l d 

P0R J'O IU liLHt X HJKt KXT 
SfTi.CH 

StWJ EWTR rtS.^.tfi.'JJ.^Ft Hi-,i.'4,rt.L4.K?.llH.trt,iC,ft5,02-i1Sl.Otl,®L.Hl .tfi.SD 
Hi tv.wi 

5!10 DHIrt iB.nj Oi.ivi. f l . tv, >Jj .' U.0S. L0 t) 
LIMA OA OO I E . O J . K S . I W . ^ L . F B . W . L C ^ J . M ^ . M I . T F I . L S . I R W . E I 

S I J 0 W I N -to U4,b-3,C4 
514V [Hlft ur.>:-9.<W.F6.94 FO.2e.D0.e2 B9.3L.Dl,C3.P0.BiK4,02.si,C3. 
3iw [tiin wj-te eo 
317U MIA A2.0/.84,FI>.H),ft3,G^!«.«,FE.etS.FE,?¥.t>. tt>.Ff,Sl,FE 

C1».3I t*).Oi-.E%-.Fl'.LH, 10.b^. 
i l io lt(H At.Hi -iv'-fct .EO.io.M. W-04.Eb.L4 

£t Fl. 
tod inn i . i i . t 

Hex data pad 
Tony Arrowsmith, 
Leigh, 
Lancashire. Biff lSi 
T H E AMSTRAD CPC-464 provides the useful 
facility of re-defining keys to the user's require-
ments and assigning a string of characters to a 
given expansion character. Unfortunately, the 
user manual is so concise that it is difficult to 

quickly grasp how lo go about this procedure. 
For example in chapter 8, page 23 we arc-

told how to make " n " print "?". W h y on earth 
would anyone want to do that? Expansion 
characters 128 to 140 have default locations 
on the numeric keypad — but how do you find 
numbers 141 to 152? And what i f I want to 
keep the keypad as it is? 

The cluc to the answer lies in rhc diagram 
on page 16 of Appendix I I I , where the 
physical key numbers arc listed. This is used 

as the first parameter in a Key D e f statement. 
Different A S C I I or expansion character 
numbers can be assigned to the normal, 
shifted or control depressions of each key 
The syntax is Key Def key number, repeat (0 
or 1), normal, shift, control. 

T h e following short program sets up the 
numeric keypad as a hexadecimal data entry 
pad. Existing functions are retained but when 
shift 1-6 is typed the letters a-f are printed. 

(continued on next page) 
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(continued from previous page) 

Shift " . " is shift 7, 8 and 9 expand to the 
keywords Data, Edit and Auto. 

The relcveni line number should be 
insened after Edit and Auto. Control 7, 8 or 9 
arc nil assigned the same function — to escape 
from a possibly colour-scrambled screcn and 
List in a readable format. Change the ink 
colours in line 28 to your own favourite 
combination. 

SOFTWARE 

Riski 
K Freeman, 
Mansfield, 
Nottinghamshire. 

• 
i 

RlSKI IS A machine-codc game which is run 
from Basic. It was written on a 48K Oric 1 but 
should run on the I 6 K Oric and also the 
Atmos. T h e object of the game is to ski down 
the slope as quickly as possible — use up and 
down cursor keys to go faster or slower res-
pectively. T h e n ski through 30 of the 
approaching gates to complete the course. 

Use the cursor keys 
Use the Tight and left cursor keys to control 

your movement — but be careful, hitting a 
pole stops the game. T h e fastest time, elapsed 
time and gates entered are shown at the top of 

Amstrad hex data pad. 
1(3 r i = p e a t - 0 
11 DATA 7 , 4 6 , 4 4 , 4 6 
12 DATA 1 3 , 4 9 , 9 7 , 4 9 
1 3 DATA 14 , 5 ( 5 , 9 B , 5 0 
14 DATA 5 , 5 1 , 9 9 , 5 1 
15 DATA 2 0 , 5 2 , 1 0 0 , 5 2 
16 DATA 1 2 , 5 3 , 1 0 1 , 5 3 
1 7 DATA 4 , 5 4 , 1 0 2 , 5 4 
1 8 DATA 1 0 , 5 5 , 1 4 1 , 1 4 4 
19 DATA 1 1 , 5 6 , 1 4 2 , 1 4 4 
2 0 DATA 3 , 5 7 , 1 4 3 , 1 4 4 
2 1 FOR k - 1 TO 10 
2 2 READ k e y n u m b e r , n o r m a 1 , s h i f t , c o n t r o l 
2 3 KEY DEF k e y n u m b e r , r e p e a t , n o r m a l , s h i f t , c o n t r o l 
2 4 NEXT k 
2 5 KEY 1 4 1 , " d a t a " 
2 6 KEY 1 4 2 , " e d i t " 
2 7 KEY 1 4 3 , " a u t o " 
2 8 KEY 1 4 4 , " m o d e 2 : t a o r d « r 0 : i n k 0 , 0 : i n k 1 , 1 5 : 1 i S t " + C H R * < 1 3 ) 
2 9 SPEED WRITE 1 
3 0 END:REM * # » * c h a n g e t o NEW * * * * 
3 1 SPEED W R I T E 1 : S A V E " h e x p a d " : S P E E D W R I T E 0 : S A V E " ! h e x p a d " 

the screen. 

T o load the game first type in program 1, 
which holds the machine code and Pokes it 
into memory. After entering program I , run it 
and i f any errors arc found you will be 
informed at which line it lies in — so use the 
same line numbers, it will help. 

I f everything is correct then save ii and type 
New but don't switch of f the machine. Now 
enter program 2 and save it. Type 

D O K E * 9C,# 265F 
Locations * 9C and # 9 D hold the end of 

address of a program for the Oric I . N o w save 
it with 

CSAVE "RISKI",AUTO 
It is now ready to run. I f you can't be 

bothered to type it in and would like a copy 
then send £1.75 to K Freeman, 46 Station 
Road, Rainworth, Mansfield, Nottingham-
shire. 

Program 1 

I RTO RISfcl 
' HI M . . . f K O C U I . . . . . . . . . . . . . 

ll» Rtn itocJiinu Code I w d o r 
rftrtuei tMCicia 

17 WlBT'Plmw Unit leudinc Hal*." 
MWSK-l till 1 ADAt.Wi 

mi t •»<> - i icr.W.rf p; 
iia A-va <-r-<mni<Ai,ni,3>> 
I I a H»l 1 .-WW<N,«|H-H- I iCf-CK-A 
1 •/» tt'l TMK 
122 ir«S<>C*TiCmjo 
ITS CK*«IW1<T5R 
I i f I Nil 
1 J » I>FILKT-P1_LFTSC C>CCR DATA IH 1 INT 

112 Cup 
IMC CAT A «Direv:9ncFMi'.inB?iBMiinM. 
ioav DATA / N X » ^ 4 C : E 2 E C * D R ! » « S « C £ F : U A U . 
I » E 4 OA!A 00 IC4RRSA06C ; IC J I I RCRACT< .C : I . 

DATA AIW74F" M I T W A O A * ' / L - . ' I F FTL . 
DATA 7IAK1I I L ' J R 0 * C ? L ( W W -

IRTIU DA IA F,VBWJ|>I,DJLRTMDCOR.'19CO7RIR0. 
1017 DATA DTRM«CA4C4O:QAC3; ; IA;E<, IOT>D. 
l « I A DATA 4AVL»1VLWD4A; '|B0497;AV«»D4L>. 

tat* DAIA .•]i ™«nwvcACA4n>,e?a!eAt>6Ci:. 
iuiu onin tv/Luo4B;,iA060rit.'Jeeoi>4->;ino. 

DATA BCZLOOCITIIGDB^TWWHI.D^IUDC/.-E. 
li?V TLATA I I N 1 ? M W W 1 C . V . W » M 1 3 I M . 
1074 DATA A?»T«^ : IC ? ^K»LSMUBV(»BLCV7T : . 
1076 DATA rM4684Ct*?0Mt4[X37W>ar|irca. 
1070 DATA 
iw« DATA Kv»iai-.'iin<DTD7iA(ui<?a4aor<7acr. 
IB311 DATA JC-'K OAft4("A'ir«<l.nAr 7D710C3221. 
1074 DATA AT 7A71SD4D71 B07 171OIMA7 I P04O. 
IU26 DATA ;-IHC7??IHI>«ll<7IA7iMt<va/;,>14llt>D. 

Program 2. 
1 REM RISKI 
2 REM. . . . program 2 
10 CLSIPOKE6I8, 10: PAPER0: INI 2 
12 GOSU6500:CLS:PAPER4 
IB CALL£2580:CALL£25E9 
20 POKE£400,0:CALL£228A:POfcE£22lD,0 
22 CALL£24DEj CALL£22F9iCALL£252S 
24 IRQ-DEE* <£FFFE>->-1 :STI=DEEK< IRO) 
26 N*:E£22F7,STI 
40 cAt i.r:>0«0 
50 FOftT-lTn4:MUSICl,2>2,0:Ft.AYl 1 , 3K0 
52 WAIT50:N£XT 
54 HIJSIC1 , 2 , 6 , 0 : PI-AY 1 , 0 , 1 , 550 
56 WAIT50 
•JS PLAV0, I . 7 ,50 
99 DOKE IRD,£22C0 
100 REPEAT 
110 CAl I.C2180: C ALL £ 20001 OAl L £2470 
120 CALL£25/5 
145 PK-P€EK<£400l 
150 UNTILPK>e 
155 DOfrF IRO.STT 
160 IFP».:«2S5THENPLAY0,7,1 ,350:GOTO250 

loss DATA 
I04B DATA 
1047 DATA 
1 (144 DATA 

DATA 
1 61411 DATA 
m e DATA 

DATA 
IOT>4 DATA 

DATA 
IBSfl DATA 
I«A<1 DATA 
I I M UAIA 
IU.4 DATA 
I B M DATA 

DATA 
141B 10 /« DATA 

- , I t 0 4 1B72 DATA 
IftIB IB74 DATA 

- . l O l IB 'A DATA 
- . 1 5 5 3 1B/U DATA 
- , 1 '.'Ml lOOO DATA 

114ft 1 007 DATA 
- . 1 4 4 0 ! H 4 DAtA 
- . 1 3 1 1 ieu& DAI A 
>, i :.«si ; l!tft«i DATA 
• , i a i a M i l 
- . 1 7 5 9 DATA 
- , 1 7 6 3 m - j j DATA 
- , I B M IOVJK DATA 
- . I S I S ittvr. DATA 
- . 1 4 4 3 i inn HATA 

I td? DATA 
" ,1134 1IH4 DATA 

MA I869*A4C2«21 ttlVDC 7» LIM61 a. . 
a5C0co*c«;n>c7»2ico»4F»«ccc.. 
7B2IEI.7A2lt f 7A214Ct H.-aA.'IMHlt . . , 
CTBranooa«>oae7a70j.7j»<.nJOJO.., 
At-[*BF7fl6l7B6763647«63?e662«.. , 
oeeeewvM VIAC BC».., 
«.M»;4CU:I i0A04crs4.»r<»D4c.., 
??An4t>;>7AveeH04D7?4Cft37l 1BAO. , , 
AC ?2£ VV«tt>4C',VAn4D'.'V«®<I[I4 [). . , 
22ltlAV4L/VlL -̂IHJCOi'lAVi'I'&VEB. . , 
ooDiriADAcrinDooriAtwoi'.'iini)-/.,. 
7iw -.-^/ABMHViH'.^'owvrmncHCia,,, 
BMW B7318ADD521 69«A. . , 
0DD32I AODA716'Kl®0DD4ri 10ACD0. . , 
216^20000021 ADD?; io-KMUIIHW:;!.,, 
4m77IATI077rntA[HMH'̂ UUAVVA«. . , 
»»<ei<r77eaaciD7?Ai!Kii»Ao/wAUA.., 
BAeeoeaeeoaeeoweoaeeaaweea.., 

'•». B 1 . 
vr.Bweiejeiww.'a^oi'ttrawcTw,,. 

»/jtJt J, KAI. J.V.iiio:it.v/C,,, 
'C.-onKKKa»:ig:oic WKaue.. 
EH«rn<DBA'.-'/A.-04HDK/>:".*<ID(>77,-(:A. , , 
l » 'i'Vlf larviBM* IM70ML.7, , 
'WMx.ioeoMDrrijMMirinctiie.. 
cw:»7:->-«»w.n.77r4i ( r 77A9"̂ JI,. ,, 

• t l » 5 3 i in/. "Al A •fcn " . VI V . 'V - / - J'.TCCH'.. ̂ fjlAIMil . . - K ' l 
- . 1 4 1 1 DATA AA6u4ca ; i ( A L W i ' u r . M :-'_L&o-.... ,11.14 

m o RATA roiT4i n4 cf nrr.'-: i-siAw-aprt . ,1763 
- , i^at. H I . ilnl A i , (>»-] I ! NT>>i no><UM i i e r , f BOH . . , :I4B4 
« , |7«? 1114 OAT,', MC.K . M a s s j u u u . . . * ,1477 

1 1 14, DATA ;.l.-r..'T'j(M4(iti/lOLJ (OO4C04C2C2J.. , 17P7 
11 ID DATA liBBCII 'J- I f BC If TJ-BtOlSAn"! . . - .4.17. 

- , 1 1 1 / 11 .'1* IIA 1A . ' ' . W H I > ItiKJOO.-O.ie 1H. . . V , 1 M 
112V LAI A .4.-=^<lOO:OOr>B6e6KDCIISlC3070. . 

- . 1 1 4 ? 1 124 DATA i n i r»ror»60/jji7707n7nrfi7n7Ti ?n . . ,".71 
- , 1 1 I7A RATA . * 
- . 1 3 * 9 1 T.U CAT A . » .114 
- , 1 ICS I I I ® OATA ,133 

1 132 UATA .11 «;TJ>I>A1 414^U2U1B, ' r tWWWW. . ,1A6 
1 T « RATA .HHI.WkXVMHllU7litV»S4t-.iAAl 4 « l l (1. . . -. i e 

- . 1 7 2 4 CAT A 

- , 1 7 1 3 1 l".0 rat f i . . ,137 
1 I 4 0 BAIM |I4H4<|4.'4|4|4.1 . . m . l « 4 

- , 1 3 4 a 1 147 CAT A M O 4 74I 4 7CMOLBC<R»I4<R»I .OSEC. . , itn 
- , 6 7 5 1 144 DATA |4147C2C1474A404040404CI4B404. . . -. R IA 
- . 1 0 1 146 CATA SI«A-.AA0*^30R>AH47RI47474»4EB. . . « . . a s 

1 I4U LAI A <IWMA!MIHTI«MTTLL<E4LLT«4«T«4 . . ,20 
I 13B OATA S40C«L0OI»O<KIA0:077C'>NDDTIA'''4C. . , -. 741 

" , O L 4 1 137 M T A 7T..-4.,«WOr4 71 l l l A W A A M i 7 a W !".•». . . 1444 
- . 6 3 7 1 134 TATA 71 r»«irFC«>(:'.'ll.tM4CA4C^2244l.VI,. . . -. I S94 

1 136 CAIA 7 4 0 A 4 Q A 0 i C 2 4 1 UiOOL7 lAOn' i . . . -. I .T4Jt 
,774 I ISA DATA 7w)vAistin.oe;i «>« .04C4» ;403rA . . . -.147? 

- , 11 Ml 1 i6n DA 1A '.'•'-.T'rMUUvrrvDa.'M.QOCAKFAtxtet. • . 11177 
1167 DATA <11 NF .'lHVX:;'4VLF. -'W 744D1A. . . — . 1 0 1 4 

. 1 5 " 1 154 LAI A W UW.-.'49D47FCU T0O7TEECC0C04C. . ,i<>2a 
- . 1 3 4 5 1 106 LATA 7i 747-74r37<.77707*: ,A;n»'/l 1110, . , IWha 
- . 1 4 6 7 1 1 At) OATA ;1<W4 *.OJfV"J ? 1 UmwJWpI l . 'OH c v . . . -, 1 4V4-

i : ni CATA tt 1- MAC C6C21K4M4CA4CA2246OII0. . . 1 7 3 0 
" ,144? 1172 OATA 71 OCC>7COWOCCrA24CC» V24ADP9.. , 2 3 3 ! 

170 CALL£2300 
205 ZAP:PIN6 
250 Pl_OT10,4 ,CHRC<6> 4-" ANOTHER GO Y/N" 
255 REPEAT : Q*«t<EY# 
260 UNT1LQ*-"Y"0RQ*-"N" 
265 1FQ«-"Y"THEN260 
270 END 
2G0 CLS:GOTO1Q 
500 REM TITLE PAGE 
505 PLOT 14,3,CHR*<10>+CHR« <3>+"RISKI" 
510 PLOT 14,4,CHR*(10)«CHR*<6)•"RISK I " 
515 PLOT 12,6,CHR*t5>+-INSTRUCTIONS-
520 PLOTS,b,"Ski down the slope as i s you" 
525 PLOT3,9,"can p iss ing through 30 gates to " 
530 PLOTS,10,"complete the course-" 
540 PLOT 14,12,CHR*(5> CONTROL" 
545 PLOTS, 14, "MOVE RIGHT"*CHR« (3) * " CURSOR RIGHT" 
550 PLOTS, 16, "MOVE LEFT -*CHR*<3>+" CURSOR LEFT" 
555 PLOTS, 18, "FASTER "+CHR*<3>+" CURSOR UP" 
560 PLOTS, 20, "SLOWER -*CHR«<3>*" CURSOR nOUN" 
5R0 PLOT10,25,"Prcss"~CHR*(6)*"SPACE-*CHR«<2>«-"to play" 
5V0 H«~KEV« 
S95 IF0«v >" " T I * N 5 V 0 
600 RETURN 
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SOFTWARE 
IJ74 DATA 74C>lADOoonTn74A<r3*w>nr74Ai>..tn<K. i n * OATA 
t i ' / . EVATA rA?4r.«ur<Nr.A«ri i.i>«wm4cro'.'4. . . - . t i i o 1194 I>AIA 
l i r a daia c i ^ B » t H D t - n ; . 4 A I » ^ « ) P r o i ' 4 u r t 9 r 4 A p . 1 1 vh hat a 
1IIIO E1ATA F . . - . I«4S | 2 M ME A 
110? DATA IHS!355SawnBpfflfW??i!W4 - , 13SS i:«I OAIA 
1104 DATA IT«4 DAEA 
l lKh DAI A 1WJ . . I4a2 OAIA 
n o g OAtA n 4 C i H r A n i M n n > i > * n M W / H i . . 1 4 * 1 i>on WITA 
U K ! M I A i W i . M i W n W . | W ' t » i l i « l | 1 . , M l l l 171C DATA 
I EXIIA 1.»<:(«:(»4C;C'.~|I.OT07.130T.534. . 177? • -• -• EJATA 

rw7Dooj4Cw.SW»i» H I ?APOcn.. 
C'"tJ I I H lUr.T>4C7*2SAOeC73r*. . 
14Fiw'i w •.•VW«IML-4K: OA4 . 
ACiX, .l-.UOCOOODOf IM'<m0rM|7CAAC. . 
OC754C 7p7itl»64A700Pt>Al 7590 III. . 

iHK«hlM[ W2»;i«2A?3«<MT. . 
(Wict f 37?I;I;I<,IJ«:WWI«M>. . 

;'Booo«W7J<-.0T0"!0r-j.".i i iaw w .. 
14141 A37*7 S r V MJDlfc IF 7701 iK>.. 
omwioiqui.-I :i 1 . 

1047 i;i4 EWE A - . i OATA 
t?in IM1A 

-,1991 i .-.'O OAIA 
irrr TATA - . 1 4-.H1 1714 DAT A 
1 77 A EMU A 

• ,41* PATA 
PAT A 

in? 

jrociAv.TritBc^^i-Ttvwni iw-.. ..-,•.97 
,' 1 .HWWKVSA 7Awiaitit. HWI 1... -. 1437 
n4"«i 1 . »kwr i . ( « ' ' :o«MMci» : . . . -. 107" 
1 oorcB4o:ors4T4ir.44o<e.*ir,T-n ,. 1 w i 
414 D4^4OMW>07C; M D 1 I /WWMJSG.. . • , IBI 4 
?t>/<vtiri v . r-AeeaovffltADi 7et**eir... - , 13*3 
AOOIOinjH CKJf o t DIOAiP2C26** sail 
500MC3*e05irAA020z»AeBwo/0...-, 1*1-1) 
?MI)':V4fll»f7+:WW| IHDAflHhA. . . . - ,14 / ; 
H '.ut)A«W»M>-.Vi:5:SMr.SW5S5}3M... - . l V, 1 

1 REM IPLRCC OO CHARACTER* ME 
S E ) 

1© PRINT "SIMON COLLIHSON PRCS 
CNTJ " 

- O LET 3R.PCCK 16396+230»PEEK 
DC* POKE SR*16S , 200 
4 1' PRINT AT 3 , 3 ; " J f I 
S E P R I N T fir B i l l 

PRINT RT 7 , 3 ; " f ^ J h 
i 1 • 

7 ® P R I N T AT 1 6 , 4 ; " A F I G H T O F 5 
U R V I U J V L . " 

72 COR F»1 TO SW 
NEXT F 

6 0 I-OH I ml TO 3 8 
<A® L E T P » « J 3 P . L 6 3 3 T 

1 0 0 N E X T I 
1 1 0 F O R 1 * 1 T O 5 
U W IJE.T L 6 5 6 S 
1 3 0 N E X T I 
1 4 ® P R I N T A T 3 , 0 ; " A G A M E F O R T H 

E 1 6 K Z X 8 1 C O M P U T E R " 
1 5 ® P O K E 1 6 B J « - , 0 
1 6 0 P O K E 1 6 3 2 3 , 1 2 3 
1 7 0 L T T H - U 5 I ; 1 6 S 1 4 
I O O P O K E 1 D G 2 4 , 1 2 S 
1 9 0 P O K E 1 6 3 2 8 , 0 
200 L E T A - U S R 1 6 3 1 4 
2 0 2 T O R F T O 3 0 
2 0 3 NEXT F 

F O R 1=1 T O 2 0 
a a » L S A - U S A l e t c a 
a.-3<A «JC.KT T 
2 4 0 POKE 1 6 3 2 4 , 0 
ase POKE 1 0 3 2 8 , 1 2 8 
2 6 1 C L S 
26© LET A-USR 16314 
270 PRINT AT 1 1 , B ' 
2 0 © l J ^ ^ R S ^ I N K E Y * 
20© i r A4 - " N " THEN GOTO SOB 
3©® I F flI<>"Y" THEN GOTO 
3©1 PRINT RT 1 8 , • • ( ' — 
31© FOR I - l TO 2 2 
32© LET R-USR 16562 
330 NEXT I 
34.0 PRINT AT 2 , 0 ; "USE THE RRROU 
KEYS TO MOVE 5 I D THE UORM ACRO 

35 THE MINE F I E L D . ' 

HR INT , , " r u e m o n M B nrr 
THE TOP OP TMt SCBCEM WILL TE 

LL YOU I F RNY MINES RRE NERR <1. 
E . W E . RTOVT O U F I Y . I , S O U S E T H I S 

U I 3 E L Y . " 

XN THE MINE-F IFLDSO GET R MOUC 
ON . " 

3 7 1 RP.IKT 
FOP. X - l TO 2 1 

S?4 <_tr R-U5R 16362 
r4C .Tr X 

B E t l w f i l j t 
» , UNTIL EOEWTIJRLLY YOU UXLL REPC 
H SAUCTY . " 

- v o u A t r 
^ iOfl DTE> YOUR ROUTE U I L L BC 

•IMOUN AOH1N.. BUT TMIS T IME UZTH THE MIMES v i s i m x 
S B I T , O U S T PRESS 5 

W^Xfff A ! 

.TO 3 K I P T M I 

I . E . YOU HAt 

420 PAUSE 400OO 
4 3 0 FOR 1 - 1 TO 2 2 
44© LET RNU3R 1656R 
4 3 0 LET R-USR 13337 
460 NEXT I 
3QO CLS 
3 0 1 LET L E - L 
31© LET L I « 

5O»B0O0" 
33© LET K M . M 
5 4 0 LET SCtB 
3 4 1 G034JB 'J000 
!530 LET RC-13 
3 3 1 OlM P t 3 © . 2 > 
5S2 LET CO=0 
5 6 8 LET U P » 2 t 
» V PRINT AT UP^ACi -S" 

LET A»=IMKEY* 
I f R « < " 3 " OR f t * > " S " THEN GO 

TO 37© 
36® LET R l - A C 

LET U l i U P 
60O L t T R C . f l C t l f t * . - ® - ) 
6 1 9 LET < « » - - « - > 7~> 
SS I I F RND IRC.'14. A»t> AC 11 

S) THEN GOTO S0OO 
62© I F UP <>22 THEN GOTO of>0 
830 FOR 1=1 TO 10 
640 PRINT AT Q , 0 , "URUNG' URY 

" ;RT 0 , © ; " | -
643 NEXT I 
846 PRINT RT 0 , 0 ; " I 
6 4 7 LET RC =441 
648 LLT UP-U1 
C49 GOTO S7© 
66© LET SR»PEEK 

1 6 3 9 7 
6 3 1 IK H C i l OR RC>30 OR <UP>20 

f;)-IL> RC<>13) OR ( U F - 1 Al-tO IRC<15 
OR RC > 1 7 ) ) THEN GOTO C-500 

6 5 2 Ih PEEK ( SR + (UP -»33) tflC +1) - 2 
33 THEN GOTO 80CI0 

©60 LET MNs© 

16396+236(PEEK 

Sid Worm 
Simon Paul Collinson, 
Mirfield, 
West Yorkshire. Ml .y j.1,1. . [ifilHllillL 

THIS PROGRAM is called Sid Worm and is for 
the 16K ZX-81. As well as ii being interesting 
il is also informative as to the uses of machine-
code to enhance games. The I'oke on line 30 
creates the high-resolution style graphics for 
the title page. 

The idea of the game is to move Sid W o r m 
past the hidden mines. T h e only way you can 
tell that there is a mine near, ready to turn you 
into worm pike, is by observing the mine-
sensor at the top of the scrccn which will icll 

you i f any mines are one slither away — that's 
one character. After seven sheets of these you 
eventually reach the far side of the mine field. 

The program works by hiding the mines as 
character 25 i , which are Poked onto the 
screen. T h e machine code contains a routine 
which turns these into asterisks. 

The machine code is arranged as follows. 
165 M changes all the characters on the scrccn 
which have the same code as the number in 
address 16524 into the characters whose 
address is 16528. 

165^7 scrolls the screen left, taking the end 
characters, and putting them at the right. 
16562 scrolls the screen down one line, 
leaving the top line intact, and 16595 makes 
the mines visible. 

6 7 © I F P E E K C S R * I < U P * 1 > + 3 3 ) * R C + 
1 ) * 2 5 3 T H E N L E T H N - 4 

68© I F PEEK tSR+- f fUP-1) * 3 3 ) +RC + 
3 1 - 2 5 3 T H E N L E T M N - M N + 1 

6 9 © I F P E E K ( S R + I U P I 3 3 ) + R C + 2 J - 2 
5 3 T H E N L E T H N = M N + 1 

7 0 O I T P E E K ( S R t I U P » 3 3 J + R C > = £ 3 3 
T H E N L E T M N - M N + 1 
7 1 0 I F M N < > 0 T H E N P R I N T R 1 » > , © , 

CHR* rin111—ri •^^^lM^"^^^^T^ 
7gg I r HN.y THEN PRINT rtT 0 , l » . " 

7 4 0 L E T P ( C O ? i f » U P 
7 5 © L E T P « C O , 2 ) - R C 
7 6 © I F C O » 3 © T H E N G O T O 7 0 0 0 
7 7 0 P R Z N T R T U I . B Z ; " " 
7 8 0 G O T O S « 1 

3 O 0 0 F O R I « 1 T O 2 1 
3 0 1 0 L E T R w U S R 1 8 S 6 2 
3 0 2 O N E X T I 
3 0 3 0 C L S 
3 0 4 0 P R I N T A T 6 . 1 1 , * 
T 1 4 , 1 1 ; J 
3 0 3 0 F O R I « 9 T O 1 3 
3 0 6 © P R I N T A T X , 1 1 ; " I " ; A T 1 , 1 9 ; " 

3 © 7 © N E X T I 
3 0 8 © P R I N T R T 1 0 , 1 8 

" A T 1 1 , 1 4 , " ^ " , A T 1 2 , 1 4 ; I " ; 
A T L S , 1 4 , 
3083 P R I N T A T 7 , i i . " s i o O O R M . " 
3 0 9 0 F O R 1 - 1 T O 1 © 
3 1 0 0 P R I N T R T 1 2 , 1 7 ; " I " 
3 1 1 © F O R F - L T O 3 
3 1 2 © N E X T F 

3 1 3 0 P R I N T A T 1 2 , 1 7 ; " M " 
3 1 4 D F O R F - 1 T O 3 
3 1 3 0 N E * T F 
3 1 6 0 N E X T I 
3 1 7 © P R I N T R T 2 1 , 0 , " W E L L D O N E . . U 
F L I . D O N E . . D E L L D O N E . " 
3 1 8 0 T O R I » 1 T O 3 2 
3 1 9 0 L E T A - U S R 1 8 3 3 7 
3 2 0 0 N E X T I 
" 2 1 0 P R I N T A T 0 , © ; ' 

» " . O H" , AT UP-',RC 

S " 2© FOR 1 - 1 TO 2 2 
3230 LET REUSR 16382 
324© NEXT I 
J230 LET SC-SC+100 
3 2 3 3 LET NM>NM+2©© 
328© GOTO 318© 
400© CLS 
401© POKE 1SS24,® 
4 020 POKE 1 6 3 2 8 . 1 2 S 
403© LET A=USR 16314. 
4040 PRINT AT 0 , 1 2 , ~ 
4043 PRINT AT 1 , 1 2 ; " S C O R E - " ; S C 
4030 FOR I « 1 TO 3© 
408© NEXT I 
4 0 7 0 FOR I » 1 TO 2 1 
4©80 LET A-USR 16362 
4090 NEXT I 
410© CLS 
411© RUN 
3©0© rOR 1 * 1 TO 3 2 
5010 LET R-U3R 16S37 
5 0 2 0 NEXT I 
3030 PRINT RT U P , A C ;"S" ; A T U 1 , R 1 
GB4.« LET R'USR 10S9S 
303© FOR I - l TO CO 
3 0 8 0 PRINT «T P ( I , 1 ) , P I I , 2 ) ; 
8070 I F I N K E Y « - " S " THEN FRST 
300© NEXT I 
5 0 9 0 SLOW 
310© LET 3C«SC+C30-COI 
311© PRINT AT © . 2 2 ; " S C O R E - " ; S C 
312© LET NH»NH+100 
3130 LET L E - L E + 1 
3140 I F L E - 7 THEN COTO 3 0 0 0 
613© FOR 1 - 1 TO 2 1 
316© LET A-USR 1S382 
FS17® NEXT I 
518© GOSU8 2©00 
3190 LET AC-13 
320© LET U P - 2 1 
321© GOTO 8 8 2 
6 0 0 0 LET A*-"WORM" 
; .«10 SAVE A* 
tf.020 RUN 
8 5 0 0 FOR I - l TO 2 0 
6310 PRINT RT 0 , © . "HRQSg. . H I T UR 
LL"-, OT O-, 
632© NEXT I 
6 5 3 0 LET A C - A l 

6 3 4 0 LET UP-U1 
6 3 4 5 PRINT RT 0 , 0 ; " 
6 3 5 0 GOTO 6 8 0 
7000 PRINT AT 0 , ® , " O U T Or T IME' 
7 0 0 1 PRINT RT U l . R l ; " " 
701® FOR 1 - 1 TO 2© 
702® PRIWT RT UP,AC, 
: " 3 " 
7030 NEXT I 
7 0 3 1 LET L I - L I - 1 
7©32 I F L I - 0 THEN GC 
7 0 4 0 PRINT RT O ,0 ; " f f 
7030 FOR F - l TO 30 
*.'0b0 NEXT F 
/ 0 7 0 GOSUE 9O0O 
" C o © L E T U P = 2 1 
: a i o L E T RC-15 
710© GOTO 3S2 
S000 PRINT AT U 1 , A 1 , 
S01O FOR I - l TO 10 
802© PRINT AT UP.f iC. 
, "S" 
a 0 i > 0 N E X T I 
» 0 4 0 PRINT RT UP, f lC ;"B" 
803© LET A-USR 16595 
O0G0 FOR I - l TO CO 
8 0 7 0 PRINT RT P ( I , 1 ) , P I I . S ) 
8 0 8 0 NEXT I 
8 0 8 5 rOR 1=1 TO 10 
CO-DO POKE 1 6 3 2 4 , 0 
(1100 POKE 1 6 3 2 8 , 1 2 0 
811© LET A^USR 
OliiO POKE 1 6 5 2 4 , 1 2 0 
6130 POKE 1 6 3 2 0 , O 
8140 LET R-USR 16314 
eiSW NEXT I 
a i o o TOR i » i TO £ i 
t) 170 LET R —USR 16362 
0 1 8 0 NEXT I 
©ISO LET L I - L I - 1 
0200 I F L I - 0 THEN GOTO 4 0 0 0 
3210 GOTO 7040 
900© REM :~ ~ 
9 0 1 0 FOR 1 * 1 TO 2 
O020 PRINT RT 1 , 3 1 ; ' 
9030 NEXT I 

PRINT RT ! , © , " > 
. J * " * ^ - . "T 2 1 . 8 , -J 

1 6 3 9 7 • 1 
^ 0 5 1 PRINT RT ©,©; "LAYING MINES 

1 - 1 TO Nil 
3 0 6 1 I F INKEY»a"S" THEN FRST 
9 0 7 0 LET P a S R + K I M T (RND*17>+3>* 
3 3 ) + ( I N T (RND+29)+2) 
OQQO POKE P , 2 3 3 
910© NEXT I 
O110 5LOU 
9 i a « < P R X M R FLRR 2 , i + , " ( B f f i H T S O 

9136 F O * ( I " 0 TO 11 
914© PRINT RT 2 , 1 3 - 1 , • ; A T 2 , 1 9 
» X; AT 2 0 . 1 3 - X ; • ' • ' • ; AT 2 0 , 1 « + I 1)130 NEXT I 
9 1 6 0 PRINT RT 2 , 1 ; " 

" ; R T 2 0 , 1 ; " 
9 1 6 3 PRINT RT 0 , 0 ; " • M S B H B H E M 
^L66 PRINT AT 0 , 2 1 ; " S C O R E • " ; S C 
9 17© RfcTUHN 

THE rOLLOUING HEX NUMBERS SHOULD 
OE POKED INTO THE REM ON L I N E 1 

2R 0C 40 23 e t 16 06 2 0 
7E HE 00 20 ea 38 8© 23 
10 F6 23 ©D 20 F0 C9 2A 
VC 4 0 we 16 7E 23 06 
\.r 36 i l l 7a 23 1 9 F 9 
S B 77 23 23 © D 2 0 EE C9 
3 1 D6 02 SR 0 C 4.0 ©9 34. 
5 D 0 1 83 02 2R 0C 4© 0 9 
E D ea ^R ©C 40 O l 2a 0© 
1)9 0 6 2 0 36 00 23 l© FB 
C 9 £R 0C 40 23 0E l * ©6 
2© 7C FE FD 2© 0 2 36 17 
23 10 " 6 ?3 00 20 F0 C9 
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Monitor 
D P Riley. 
Nuneaton, 
Warwickshire. 
THE MONITOR IS unusual in thai il is written 
in Basic, but it provides some of the more 
fundamental facilities which are handy if you 
arc new to machine code. The program 
provides the following facilities: 
• Query Memory — displays a row of eight 

bytes ol data in hex, starting with the 
spec i f i ed address . H i t t i n g Space 
displays the next eight bytes, and Enter 
will terminate the command. 

• Edit memory — displays the specified 

SOFTWARE M . 
address in hex and the data held there, 
also in hex. Enter will step to the next 
address without changing any data, and 
t — unshifted £ — will step backwards 

to the previous address, again without 
changing any data. Entering a byte of 
data, i.e. two hex digits, will cause that 
value to be entered at the current 
address. The two digits aro entered 
without a preceding &. Entering a q will 
terminate the command, 

I Breakpoint — sets or clears a breakpoint. 
If setting, then a four-digit hex address is 
requested, if clearing, the address is 
remembered and cleared automatically. 
On encountering the breakpoint, the 
contents of all the registers are displayed 

— except for the alternate register set, 
which Amstrad discourages the use of. 

• Goto — executes a machine-code 
program from a specified address. 

• Load — loads a named binary file from 
cassettc. 

• Save — saves a named binary file to 
cassette. 
Except for data entry during the edit 

command, all values musi be entered in hex 
and preceded by the & character. As 
programmed, the monitor uses Window * 1 
on rows 20 to 25 of the screen. Window J 0 is 
set to the remainder. Altering lines 25 and 30 
will adjust this to your own requirements. 
The program occupies 2,700 Bytes. 

10 REM ba<vic m a c h i n e c o d e m o n i t o r 

2 0 REM (c> D . P . R i l e y 1 9 0 5 

2 5 W1NOCIM H 0 . 1 , 4 0 , 1 , 1 9 

30 WINDOH * 1 , 1 , 4 0 . 2 0 , 2 5 

3 5 FOR p o i n t e r '!<ABC0 TO &ABDF: READ a : P O K E p o i n t or , a : NE 

X I 

3 6 DATA e , e 5 , M 5 , ( . e l ,S<22 ,S<o0 ,4ab ,8<e l , fced 

3 7 DATA & 4 3 , & e 2 , S i d b . l i e d , &53 ,S>e4 , &ab , &22 

3 8 DATA !<o6 ,&ab , & d d . & 2 2 , & e 8 , Stab , M d ,&22 

3 9 DATA J . ( r a , t . nb , t . «-d , f c73 , f c«c , fcab , « . e l , l c 9 

40 CLS K l i LOCATE HI , I , I : PR I NT #1 , " Command - C q l u e r y 

n a r y : ( e ) d i t nu-mor y - j PR I NT # 1 , " ( b r e a k p o i n t 

a c t : (g> o t o " ; P R I N T H i , " 

( l ) o a d c o d e : ( s l a v e c o d e 

5 0 INPUT M l , " c o m m a n d ? " . c o m m a n d * 

b e I F command*"••*(}" THEN 100 ELSE IF c o m m a n d * - " * " THEN 

200 ELSE I F c o m m a n d * = " b " THEN 3 0 0 ELSE IF c o m m a n d * = " g " 

THEN 4 0 0 ELSE IF comman 

d * - " l " THEN 5 0 0 ELSE I F c o n v m a n d * - " s " THEN 6 0 0 

70 GOTO 4 0 

100 REM q u e r y memory r o u t i n e 

110 CLS #11GOSUB 1000 :REM g e t s t a r t a d d r e s s 

120 b y t e . c o u n t > 0 : P R I N T * 1 , H E X * ( a d d r e s s ) } " " J I W H I L E b y 

t e . c o u n t < 8 : I F PEEK ( a dd r ew-s+by t e . c o u n t )< 16 THEN PR INT M 

1,"0" f 
125 PR INT Hi , HEX* (PEEK ( a d d r e s « * b y t « r . c o u n t ) ) ; " " ; : b y t » . 

e o u n t = b y t e . c o u n t • 1 : W E N D 

130 I F I N K E Y ( 1 8 ) 1 AND I N K E Y ( 4 7 > - - 1 THEN 130 ELSE I F 

I N K E Y ( 4 7 ) = 0 THEN PR INT * 1 : a d d r e s s = a d d r c c s + 8 : G O T O 120 

140 INPUT ft I , a * : I F a * « " B THEN 40 ELSE 4 0 

2 0 0 REM e d i t memory r o u t i w 

2 1 0 CLS H I :GOSUB 1000 

2 2 0 PR INT H I . H E X * ( a d d r e s s ) ; • H E X * ( P E E K ( a d d r e s s ) > ; " 

i I N P U T # l , d * t « : I F d a t * « " q " THEN 4 0 ELSE I F d a t * " " " T 

HEN a d d r a d d r e s s * I 3 GO 

TO 2 2 0 ELSE 2 3 0 

2 3 0 I F d a t * - " ~ " THEN a d d r e s » » « d d r e s s - 1 : G O T O 220 

2 4 0 i - 0 i W H I L E U P P E R * ( L E F T * ( d a t * , 1 ) ) < > H E X * ( l ) AND 1 < 1 6 : 

i • » * 1 : W E N D : I F i > 1 3 THEN 2 2 0 ELSE d a t - l « 1 6 

2 5 0 I = 0 : W H I L E U P P E R * ( R I G H T * ( d a t * , 1 ) ) < > H E X * ( i > AND i < 1 6 

: i - i + l : W E N D : IF i > 1 5 THEN 2 2 0 ELSE d a t - d a t + i : F > O K E a d d r e 

9 9 , d a t : a d d r e s » « a d d r e s s + 1 

:GOTO 2 2 0 

3 0 0 REM b r e a k p o i n t r o u t i n e 

3 1 0 CLS H i s INPUT • l , " ( s ) e t OR ( c ) I e a r " , b r e a k * : I F b r e a 

k * - " s " THEN GOSUB 1000 :GOTO 3 2 0 ELSE I F b r e a k * « " c " THE 

N 3 5 0 ELSE 3 1 0 

3 2 0 b r e a k , a d d r e s s - a d d r e ^ r . : s a v e d . d a t a - P F E K ( b r e a k , a d d r e s 

» ) : P O K E b r e a k . a d d r e s s , & F 7 : R E M s e t b r e a k 

3 3 0 POKE & 3 0 . & C 3 : POKE !<31 ,&C0 : POKC 8.32 ,t<AB: REM s e t r e s 

t a r t 6 r e a d y t o J u m p t o b r e a k p o i n t h a n d l e r a t &ABC0 

3 4 0 GOTO 40 

3 5 0 POKE b r e a k . a d d r e s s , s a v e d . d a t a : 5 0 T 0 40 

4 0 0 REM g o t o r o u t i n e 

410 CLS M l :GOSUB 1000 

4 2 0 CALL a d d r e s s 

4 3 0 r e g . s t o r e = f c A B E 0 : C L S H I ; P R I N T ft 1 , " A F B C D E H 

L IX I Y SP P C " 

4 4 0 FOR l - r e g . s t o r e TO r o g . « t t o r * + 1 3 STEP 2 : a »PEEK ( i + 1) 

t b - P E E K ( i ) i I F a< 16 THEN PRINT 411, " 0 " ; 

4 5 0 PR INT M1 ,HEX* < a ) ; I I F b < 1 6 THEN PRINT H 1 , " 0 " ; 

4 6 0 PRINT H I , H E X * ( b ) j " " ; : N E X T : P R I N T H 1 , H E X * ( b r e a k . a d d 

r e s s ) ; : P R I N t H l : LOCATE * 1 , I 1 , 5 : P R I N T H l , " < H i t a n y k e y 

when r e a d y > " ; 

4 7 0 a * = I N K E Y * : I F THEN 4 7 0 ELSE 40 

5 0 0 REM l o a d c o d e r o u t i n e 

5 1 0 CLS H I : I N P U T H I , " T i t l e ? " . t i t l e * 

S 2 0 WINDOW SWAP 0 , 1 : L O A D 1 1 t l e * :WINDOW SWAP 0 , 1 : G O T O 4 

0 
6 0 0 REM s a v e c o d e r o u t i n e 

6 1 0 CLS H I : G O S U B 1 0 0 0 : I N P U T H I , " l e n g t h ? " , I e n g t h : I N P U 

T H I , " e n t r y p o i n t ? " , « n t r y 

6 2 0 INPUT H I , " t i t l e 7 " . t i t l e * 

6 3 0 WINDOW SWAP 0 , 1 : S A V E t i t l e * , B , a d d r e s s , 1 e n g t h , e n t r y 

:WINDOW SWAP 0 , 1 

6 4 0 GOTO 40 

1000 INPUT H I , " S t a r t A d d r e s s 7 " . a d d r e s s 

1010 RETURN 

9 9 9 9 LOCATE 1 , 1 8 

Hi-res dump 
N Kimberley, 
Coal Aston, 
Sheffield. 
THIS PROGRAM DUMPS the entire hi-res screen 
to a CGP-115 or MCP-40. It first asks what 
colour foreground and background you want 
it copied in. Then it copies it and asks i f you 
want another copy. The copying routine is in 
machine code and is not relocatable. 

I first tried to do a scrccn dump using Basic 
but it took some 20 minutes to do one copy. 
The machine code speeds this up about 10 
times. 

To enter the machine code first type in the 
hex loader. Run it and enter the machine codc 
in listing 1. Then save the machine codc. 
Then run it and type in listing 2 and save this 
after the machine code. T o save the machine 
codc type: 

CSAVE -M/COOE". 32000,32134,32000 
For anyone warning IO know how to output 

to any printer connccted to a Dragon in 
machine code, load A with the number and JSR 
$800E. 

Hex loader. 
10 REM HEXLOADER - ENTER THE 
20 REM STRING Of HEX DIGITS FIRST 
30 REM AND THEN THE CHECKSUM 
40 PRINT -ENTER START ADDRESS " : : I N P U T START 
SO PRINT "ENTER F IN ISH ADDRESS";:INPUT F IN ISH 
60 FOR N » START TO F INISH STEP 8 
65 PRINT N ; " i 
70 TT-O: INPUT A« :Z=0 
80 FOR 6«1 TO LEN<A*> STEP 2 
90 P=VAL<"l iH"+MID«(A*,G,2>> 
lOO TT-TT+PtPOKE <N+Z) ,P 
1 I O 2 = 2 + 1 i N E X T 
120 PRINT - -
130 Ihff>UT T# 
150 I F V A L ( T * ) O T T THEN PRINT "ERROR - ENTER LINE AGAI 
N"s GOTO 70 
160 NEXT 

Listing 1. 
3 2 0 0 0 : 8648BD800F860DBD 
3 2 0 0 6 : 8 0 0 F 8 E 0 6 0 0 C 6 0 0 A 6 
3 7 0 1 6 : 80B77D638D0D5CC1 
3 2 0 2 4 : 2 0 2 6 F 4 8 D 2 3 8 C I E 0 0 
3 2 0 3 2 : 26EB39B67D63817F 
3 2 0 4 0 : 2 A 2 0 8 D 2 6 B 6 7 D 6 3 4 9 
3 2 0 4 8 : B77D63B67D648107 
3 2 0 5 6 : 270C4CB77D6420E3 

3 2 0 6 4 : 108E 7D6F8D137F7D = 6 0 6 
• 874 3 2 0 7 2 I 6 4 3 9 1 0 8 E 7 D 6 5 8 D 0 9 - 691 
- 6 5 5 3 2 0 8 0 I 20 DA 108F 7 D6A8D01 781 
— 974 3 2 0 8 8 I 39A6A0BD800F810D 8 5 7 
- 6 6 0 3 2 0 9 6 : 2 6 F 7 3 9 0 0 0 0 4 A 3 1 2 C m 5 0 9 

9 9 2 3 2 1 0 4 • 3 0 0 D 3 2 3 1 2 C 3 0 0 D 5 2 m 379 
- 732 3 2 1 1 2 : 2 D 3 2 3 5 3 6 2 C 2 D 3 1 0 D 3 5 3 
- 9 5 0 3 2 1 2 0 I 8 E 0 6 0 0 A 6 8 4 4 3 A 7 8 0 - 806 
- 794 3 2 1 2 8 : 8 C 1 E 0 0 2 6 F 6 3 9 0 0 - 5 1 1 
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SOFTWARE fti. 
10 P M 0 D E 4 , l i P R I N T * -2.CHRJ: (171 : PR I NT#-2 . CHR* ( 1 8 ) 130 I F FC*4 THEN GOTO160 

2 0 C L S : P R INT&9 , "SCREEN DUMP" 140 P R I N T S - 2 , " C " ; F C 
3 0 P R I N T S 1 , " » . - — - - mmmrn- 130 EXEC32000 
4 0 PR INT :PRTNT" FOR THE DRAGON 32 b C G P 1 1 5 " 160 I F BC-4 THEN 190 
5 0 P R I N T " BY N . K I M B E R L E Y " 170 P R I N T * - 2 , " C " ; B C 
6 0 PR INT : INPUT"LOAD I N A SCREEN ( Y / N J " ; Y N * 1U0 E X E C 3 2 1 2 0 : E X E C 3 2 0 0 0 
70 IF Y N * « " N " THEN 9 0 190 EXEC32120 :CLS : INPUT"ANOTHER COPY ( Y / N ) " ; Y N * 
0 0 S C R E E N 1 , 1 : P C L S : T.LOADM 2 0 0 I F Y N * » " N " THEN CLS :END 

90 C L S : P R I N T i P R I N T " E N T E R FORGROUND C O L O U R " : G O S U B 2 3 0 : I N 2 1 0 P R I N T # - 2 , " A " : P R I N T * - 2 , S T R I N 6 * < 5 , 1 1 ) : P R I N T « - 2 ,CHR«< 

RUTFC 16) 

100 P R I N T : P R I N T " F N T £ R BACKGRT11IND C O L O U R " : S O S U B 2 3 0 : I N P U 2 2 0 GOTO130 

TBC 2 3 0 P R I N T " 0 B L A C K " , " ! B L U E " , " 2 G R E E N " , " 3 R E D " , " 4 PRINT 

110 I F FC»BC OR F C « 4 AND BC-4 THEN P R I N T " I N V A L I D INPUT ER PAPER COLOUR" 

" : S O U N D 1 , A : G O T O 9 0 2 4 0 RETURN 

120 SCREEN1 ,1 

Image Edit 
C Denning, 
Wilmslow, 
Cheshire. 

HAVE VOL* EVER wished you could combine 
the individual pictures you have creatcd and 
srored on casscttc? Th is is difficult in Basic as 
you cannot merge two screens or load one 
with Over on. Th is program. Image Edit for 
the 48K. Spectrum lets you combine pictures. 

First type in program 1. Save it using the 
command 

SAVE " Image Edit" LINE 9000 
T h e n Verify it. Next , to enter the machine 

codc, type in and Run the hex loader. Type in 
the hex codc and save with 

SAVE " Image Edit" CODE 23296.188 
Now Verify the code. 

Once both parts of the program have been 
saved, enter 

RANDOMIZE USRO 
to reset the computer. Then rewind the 
cassette and load the complete program. 

You should be shown a menu. I f you want 
to combine 2, 3 or 4 images, load them into 
different screens. T o combine more than four 
images, load them in stages o f four, Saving the 
composite on cassette each time. I.atcr, 
combine the composite images. 

When you have loaded all the images you 
want, press S to start the machine-code 
program. There arc two different ways of 
combining images, using the machine code 
commands O R or X O R . 

X O R puts the images together in the same 
way as the Basic command Over. Where there 
is an overlap, a spacc is made. O R adds the 
images completely, leaving the overlap black. 
When using the machine-code program, press 

I , 2, 3 or 4 to put an image on the screen. It 
will be added to what is already on the screen 
according to the mode — X O R or OR. 

• 8 and 9 put the program in XOR and OR 
modes respectively. 

• 6 returns to the Basic program. 

• 0 clears the screen. 
When returning to the Basic program, you 

will be given the opportunity of Saving the 
composite or Loading more images. 

It is possible to create some other effects by 
combinations of the two modes. For example, 
you can subtract an image from what is 
already on the scrccii adding it first in OR 
mode, then in X O R mode. 

When combining the pictures, colours are 
ignored as they would be jumbled when 
combined. The final image is Saved as black 
on white. 

Hex loader. 
10 DEF FN h 

-4.3-'? A N D hS 
i - 4 .6 - (7 AND h 

£ 0 INPUT "3 
S O I N P I . I T F 

r, =: 
LE~ to-.= 
IKP ' .T h S 

7 0 L E T X=0 
5 0 FOP b * l 

4 0 FOP 
5 0 
6 0 

9 0 
t l 

ICC-
l i e 
120 
130 

T t 
14-0 

POrE r. + 
i_E~ K j a r . 
NEXT b 
PRINT " 

IhJ • = i e + I C O D E h$ 1 n 
t ; • " 9 " ( ) + C O D E h S i 2 
1 > 2 ) > " 9 " ) 

t a r t " , i 
: M I h " . f 
T f STEP 3 
0 PRINT ft;" 

P R I N T b » . 

"u LEN STEP £ 
h > . « ' LET t O t s t O t 

1 1 3 T O J : L E T ~ = T ! 

= I N P U T I : P R I N 

t T H E N P P I N T " i n p u t 
o 5 i ; r i " GO TO 50 

I F t O t O 
e r r o r - t r y 
150 NEXT n 
16P PEM t r . t fc r STOP to S t o p 

Program 1. 
1 0 POKE £3©RRE 3 CLS P R I N T H 

T 5 . 1 4 ; N E N U 1 2 / 3 / 4 . 

i c r e e n " "3 S t a r t E d i l O 
r 0 Ou: t " 

£ 0 I F I N K E I S ^ 0 " T H E N S T O P 

3 0 I F I M K E . T - T H E N G O T O 1 0 

0 
4.0 _ET CSCODE INKERS I F C 4 5 

H M D ; 5* T HEN LET s : = RC0DE I Nr. EN 
5 -4.9 P P I N T 3 0 . "START T A P E . - L 
ORC- . "ODE I C V 5 1 4 . A T J . 0 O 0 0 G O T O 
10 

5 0 GO TO £ 0 

LOO "RNOOHIZE USR 232SG P P l r r -

C I '^ag* / / N ~ " 
: 1 0 I F INKEV®="V" THEN INPUT "N 

SFCFC? " S SRI.'E r ,$SCREENS GO T 
0 1 0 

120 I - INHE'I"5- "N" THEN GO TO 10 
130 GC 70 1113 

9C00 BORDER 7 PAPER 7 INK 0 C 
LEP.R 3 5 5 9 9 PRINT SG. "L- .S' /T TAPE 

r u n n i n g . " LOSC , , " C 0 0 E 23£9E G 
0 TO 10 

The machine code. 
2 3 2 5 6 0 6 F 7 0 E F E 7 3 E D 7 3 E 6 = 1 2 2 3 
23304- 0 1 2 8 3 5 7 3 E D 7 3 E 3 O 2 = S 0 3 
2 3 3 1 2 2 S 4 5 7 8 E D 7 8 E 6 0 4 . 2 3 = 5 6 0 
2 3 3 2 0 5 S 7 8 E C - 7 3 E S 0 3 2 3 6 6 = 9 4 - 1 
2 3 3 2 : 0 6 E F 7 3 E D 7 8 E 6 1 0 C 8 a 1 1 5 3 
2 3 3 2 = 7 8 E D 7 S E 6 0 A 2 8 7 0 7 3 = 9 9 5 
£ 3 3 4 4 . E D 7 8 E 6 0 2 2 3 7 E 7 3 E D =• 1 1 1 2 
2 3 3 5 2 7 3 E 6 0 1 C C 6 B 0 D 1 3 C 0 = 5 9 1 
2 3 3 6 0 1 1 0 0 4 - 0 2 1 J-09 C 0 1 0 0 = 3 3 5 
2 3 3 6 3 1 3 1 A C D 9 E 5 B 1 2 1 3 2 3 = 5 7 6 
2 3 3 7 5 0 B 7 8 B 1 2 0 F 4 . 1 3 f l 9 1 1 = 794. 
2 i 3 o 4. 004 .0214 . O B 4 0 1 0 0 1 3 = 3 6 6 
2 3 3 9 2 l f i C O 9 E 5 B 1 2 1 3 2 3 0 B = S 6 3 
2 3 4 . 0 0 7 c B 1 2 O F i l S 9 2 1 1 0 O = 7 6 0 
2 3 4 . 0 3 4 .O214 .OCC010O131A = 4-16 
234 -16 C D 9 E S B 1 2 1 3 2 3 0 B 7 5 = 6 S ~ 
2 3 4 . 2 a B12OF4 .C30O5B11OO - 7 5 6 
2 3 4 - 3 2 4 . 0 2 1 4 . 0 E 4 . 0 1 0 0 1 3 1 A = 4.4.0 
234.4.0 C D 9 E 5 B 1 2 1 3 2 3 0 B 7 3 =• 6 5 " 
234.4.3 5 1 2 0 F 4 C 3 e 0 5 B F S 3 f i = 104-2 
2 3 4 . 5 6 8 1 5 C C B 4 . 7 2 3 0 3 F 1 B 6 - 9 6 1 
234.64. C 9 F 1 PEC 9 3 E 0 0 3 2 3 1 = 1 0 5 8 
2 3 4 7 2 5 C C 3 0 0 5 E 3 E 0 1 3 2 3 1 = 6 2 0 
2 3 4 . 3 0 5 C C 3 0 0 5 B 5 B = 4.69 

Turtles 
Ian $ Gibson. 
Maidstone,  
Kent. KSfti&itta: 
T i n s PROGRAM E K A B I . E S the BBC B or 
Electron to per form several features 
associated with Turt le graphics. When you 
run the program, the micro's name appears 
with a prompt. Electron users should 
change Mode 7 statement to Mode 6 when 
typing in. T h e following commands arc 
available in memory from the start. They can 
be used to build up other user defined woids. 
These resident words are as follows: 

Word Abbreviation Meaning 
Circle C Draws a circle, 

centre graphics 
cursor, radius R. 
F is 0 for unfilled, 
1 for filled. 

Fill — Fill area Of screen 
above and bo low 
graphics cursor. 

Left X L Rotate cursor X* 
left — anti-
clockwise. 

Right X R Rotate X* right — 
clockwise. 

Forward X F Draw line forward 
X units. 

Pencil X P Change colour of 
graphics. 0-3. 

Clean — Clear the screen. 
Save XS — Save all user* 

defined words 
under the name. 
X$. 

Load X$ — Load program 
marked XS. 

New — Erases all user-
defined words. 

Move X — Move cursor 
forward X units 
without drawing. 

Plot 

Home 

Colour XY 

Wait X 
Triangle X 

Scale X 

Dot 

Plot cursor 
position. 
Return cursor to 
bottom left-hand 
corner 
Change logical 
colour X to actual 
colour Y. 
Pause for X units. 

r Make a triangle; 
the third point is 
X units ahead, 
and the other two 
are the last two 
points plotted or 
moved to. 
Changes the 
scale of future 
drawing — 1 is 
default. 

- Makes future 
lines dotted. 

(continued on next page) 
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(continued from previous page) 
SOFTWARE M 

Line 

Forget XS 

Text X$ 

— Makes future 
lines undotted. 

— Forgets the user 
defined word, XS. 

— Writes text at 
graphics cursor. 

The following commands may not be used 
in user-defined words. 
List — Lists all user-

defined words. 
Goodbye Bye Returns to 8asic. 
Build X$ B Creates or edits a 

user-defined word 
with the name XS. 

Save completed picture 
T o save a completed picture without the 

user defined words, type Bye and Return 
followed by 

•SAVE"nomc"5800 7FFF 
and reloading by 

•Load 'Name". 

T o create a user-defined word, XS, the 
following procedure should be used. 
BUILD XS — whore X$ is a name 
Select a tine number 1-20. 

T h e contents o f that line may be any user-
defined, or resident word in Turtle's 
dictionary, for example F 100. In addition, 
after selecting a line number, Insert F0 or 
Delete F9 arc available. Insert moves all lines 
after and including the selected line up one 
place. Line 20 is lost. Delete deletes the 
selected line thus moving all subsequent lines 
down one place. Return exils the editor when 
used instead of a line number. 

Here is an example of a user-defined word: 
BUILD STEP 
1 (RETURN) 
FORWARD 50 (RETURN) 
2 (RETURN) 
RIGHT 90 (RETURN) 
3 (RETURN) 
FORWARD 50 (RETURN) 
4 (RETURN) 
LEFT 90 (RETURN) (RETURN) 

Type 
H O M E (RETURN) 
STEP (RETURN) 
should produce a step. 

User-defined words repeated 
User-defined words can be repealed by 

putting a number after them. For example 
Step S and Return produces five more steps. 
Once a word has been defined, it may be used 
in any other uscr-delined word. For example, 
BUILD STEPS (RETURN) 
1 (RETURN) 
H O M E (RETURN) 
2 (RETURN) 
STEP 5 (RETURN) (RETURN) 
STEPS (RETURN) 
produces five steps. 

Complex patterns can be built up in this 
way very easily. Programs may be merged 
simply by loading and running two sets of 
saved words to produce a final picture. 

IBW PI tUhTIt GRAPHICI! 
TORfn 'or th. MC u or Clactron 
3BRtn hy Ian S. lilOton 
««lviOO.omiH:ii 
satta cnfiOR GOTO itio 
wane 7 
nMC-Hintn 
ooumy s 
•rtMXI 7A,B,3I,IV,7/ 

laa mm 
IIUIF HX-31744 TICN PRINT-UK. ni<r«(Wut« • U-H PK 

IHT'ftcwn Llocunn' 
I20PTUNT 
IJWWINT-(, 8.O. TUNUE* 
•«amtMT 
ISW4.K Initial!** u r i a i M 
i4*-»YO-IB:H-
i / i w i w r n i r 
imuin B«(iaa.20>.N*iiaa> 
I9axx-«i ai-oi m-o, i~t 
mvtu 20 ll,3l il1,I7 
:i8vco 34.ai If,a, 1774, 1073, 
220VTU 
?JBI»tlT I lra:->- I I 
241111 1*--- TMLK V.la 
^Hlll ll- 'UHHIl * OR K-'SVX- 1ICN I17S 
.-f.«i-ht)i:rto<tt)tii rx-nu: not iso 
j ' t i r H«--BUILO- OH t.t--n - i H reor 7iM«oc&uiMGw: 

3IOGT1Q SM 
2001r Ilt-"L|ST" THEN KJDF 7l PttKl I I MODE ̂ lOOTO TUB 

11*1 
ro 

3IHIFI HUKtrllil 
'..TBI l*V4 IX.JX.M.LX.DX.CX.C* 
SML'i-lHAIHII*,- ") 
»«1F LX<>a TICN CX-VAL INtOtl l»,Ll-ll 1 I I t-i 11 rtt lt,L 

X II D_BC CX-I 
55B0X-B 
36BOX-OX. I 
37aix-a 
M l t - I X I 
'Vim Nt(IX)-I* TICN 420 
taau ix-ion ami NttixiO" lien Ma 
41VfttNT-Tha MTd - | I t ' *<Umn t .nkl'iKWrvriOQrt 

OC 
47BJX-B 
<1M>II»1 
44K«-D*IIX,JXI 
4Sai(. I t - * " iHt.N 4tia 
i w i n c n w i 
4/Oir TX-rAI.SC TICN PROCIrtltl 
4B01F JX02B n o 43a 
4vair KOCI Tien Ma 

WOWHUC 
TJ-TUWT PRQCTLTXI 
OGBLCT AX—AX.fx 
OMIL «X<B 1MN HI II AT AX-3M-AXI1W1II A1<U< 
iiraAx-«x wi> im 
UMtKmw; 
•ramf HKICMIUI 
VBBPNQCha 
VIBIF <ix<o O« xix>I27? OH VIX<« OR . I T * ; IW< PHI 

MX -In. I Mvn oil* Ot KrHn ' lMCrr 
vzarx-itx 
MBYX-YH 
wiwvt. ix,rt VM»I WPFTOC 
»*aoii inoci <rxi 
V / V R Q Q m 
•MIL «IX<0 CM XIX>17SV UK V1X<« ON VIX>B63 TLTFN 1*1 

"T -Can 't 1 • N» o«» - '-ADG* R>« WHN-TNUCIRR IU« IHOC n n * i i t 
idoavx-Yix 
ICIINIF MX-I T»«N PI OT TV.IX.VX CLDC DRAM IX,YX 
laQKMWNOC 
I ( I ' . « * I PROCPI IFXI 

3iact> pftnr.noiA*! 
Siaix-fAita 
3401.X-1NUIK I AT. - - I 

-n i n < At ,sx< i > 
SA«B-VAL<H«1 
3W«>VN.lMI 
soaiu-l UTKAT.SX-LL 
svooix-iHSTRtRt,- -,2i 
A4MR I • -Ml 04 <*• , 2M.I N <STR« iffill > I 
6IHKIX-VM. "M I • I 
i'.HIF MI-CldQj;- W l*--e - n w mocclrdallt.vt.ll 

X*7 ,H1X) I TX-TRlf iCHOTRDC 
'.Mil Hf-Clu." »*N PSOClitl tXX.YXIltX-TNUtttMOPROC 
btatr t.l--L - OA HI--IEFT- M a IKOCt 1-RX1 • IX-1 WjCl E 

Monsoc 
(.pair I.»--H • of) rtJ-'HiGHI- TMLN PROCttRXliTX-TRUClC 

Mhnc 
nnatt i «•-» - on i«--roRw*Ao- ticn pftoct <RX)>TX-T«ut 

iCMPRDC 
ft'an I I--H - OR NF-IXNCH- TirN oca B.RXI TX-IMU.I 

L NWFIOC 
fcOOir IH--CUCAM- T1CM O.UICL.SLTX-LHT« I IKWKIC 
Mltf M»--rORCtT- IHt.h func.tt IW4I , iX-lHUf ifHWROC 
7aair I»--CAVE- Iran »<OCUIK*I • TX-THULICWMROC 
7IB1I K4--10A0- i m M<OCIalll>ltTX-THUi:il.lC<VOC 
77«IF in--Mill- IHN PROCnai TX-rnuClCMPftOC 
rimII- Mt-'fOVt- OR Ll-'n - TICK fWCaolBXI iTX-TRir it 

HQpaor 
/4BIF II*-*N_TRR- IICN PROCBI IRXI i t x - M R > I N W O C 
7WII • ( •--MM- TICH U - » I N « T I 4 I H M a .ANX - rMur 

•exontoe 
7<AII m.'ca n * ' M a nn iv.wx.aix.o.a.ei i l - l»« it 
>/en m . ' i t * f itwK moetatmi iTx-TRoriCMornoc 
• oatt IW'-HAIT- nca r n I—i 10 KXINCIT PITX-IRUCICH 

ontoc 
7vair W-'TOIWLC* OR I»--T - RN.K n n t r i IKXI 11x-t 

KUCICWDMWC 
w i i n»«-scALe- naN i-«i ix-fsucirMomoe 
KIATI H*--OOI* I H H NX-IITX-INUTILKSMOR. 
dTaii. m-'Liw:- THCN «T-OITX-TBUCICWN0C 

InlMtF RHHOI7 IMCH IJ.HL 
1A7BIF Hlrarlc >73379 IMtN nooi 3:l-HINTTAaia.3Bl| 
1634FHIN1 -KK.AH.-
tiiaooTo;aa 
l iweaf 7 
liifniNT 
lA7flATPOA 11 mi l l l ' i t Una -|IM 
IAMOOID287I 

m t u i u i i 

I0-.MII MX 'A on «tx , I j r r ON YIX<:B OR VIX>IM>3 IICN PT.I 
Ml t - pint OIC--4IH>m at U r I I W A R r > CNONOI: 

I M I M I I 
1070YX-Y1X 
laoar-LOT ^,xx,vx 
I BTOTNOF-FCLX 
i IBBOCF PRDCt't n i l 
tttamncna 
II.•vlll XlK<a t» KIX)1279 0(1 V1X<B OR VIX>Oa3 1KN I'HI 

Mt "Can t ert4n0te- -o<l »do» o< v m - i l N U W 
113BIX-X1X 
114BYX—VIX 
IISOOVOT 03.IX.VX 
IIMCWmSC 
II /H"»INI 
1 I IW» IN1 -OAS IC" 
i ivanini 
l/WUUIU .M70 
iziaocr Kocih, 
l?7B|r R4--0UIIB- IMtN «fHSll IWIII"Sul 1 a rfiil -|W*lut4 

ML R»<>-- *Mt> RtO-nilLO-lCLS 
ujawNi'miit i -1let 
•24BUX-a 
ITSBOX-OX.l 
i.Miii t*tiux>-itt new 
17/Bir OX<IOO AND MStCTXlO— n o 173a 
iTOBir OX—IBB AM) Mtoxio-- 1MI.N ntlNI-tlvt l« no • 

orb root to *tor* any p«rdt. "itNOVHOC 
trtaron rx-i TO ;-<• 
I.IMHVmi TABta.FX-l I |FXl" I -|D><ox,rxi 
II1CIM IT 
t .̂'WK INI I AH < B, 7311WC I 3VI I tMPUT TAB IB.2311 "totar 1 in. 
"Uttit or prnt ftETUttl i-T» 
I330TT Tt--- THCN HlimiMHIKWimt: 
iMmMMLIKl 
:»»ir TX<I OR TX>S» run I37B 
i3&ar«iHiTAatB.24i|-ia - iwutT-.-n - otn 11-• lAMia, 

TXtl)tGFC(3*llTA*t«,TX«ll|TXl" I - I 
137B1WUT l_IW.--Ut 
lioa IIIHI 1 At! IB,241 iSPCl̂ ai | 
l)1«tr LM--10- Ttoi moClnieOTOUT* 
:4BBir Ut-'l'j- i m MOCUaiSOTOlSTB 
t4iaoa<ox,rx)-u* 
l4L-ai«)TO 137« 
14WDIV PHOCftlUtl 
144B1X-B 
14MIX-1X.1 
ItbBir Mi l l ion TVCN 14TO 
147B1F IX<1D9 ANtl NtllXIO*- MA l « t 
I4BOPRIMT-TH* mora -,ll* -S0MA't f . I tt -• PROCarrIOCPfl 

OC 
I4WIIF ix-iaa iKfn iMia 
ISASTOTT RX-IX TO « 
IS t BMt tux I -Kt 1HX« 1 > 
l-iTWOB SX-1 TO 2B 
ISHIDt t<tX,SI)-M (RX* 1 ,T>XI 
|34«C(T 
I99MI1 
IMWt l lM l - " 
IVWW OX—1 TO 7a 
i-aactiina.sxt---lSTOCXT 

l/WBIF Ut'-SAVf' l»CI< RCPCATl IMPtlT-dtY* -1UtlUNTI 
L U»<>-- AND U*<>"JAVI.-
iTian-flKMXirim i 
1770111 IWt "Savlnu -|Ut 
173BrfltNT4VX.Ut 
17l»ol IX-1 TO IM 
irMiit W|< IX)--- nt i inaa 
!7aM>«INr*vx,Ht 11XI 
1 //*»|]N BX-I TO M 
17oa»iHiavx.ot ux.sx) 
I79WCXT 
IMONCXT 
101BCl0EC»VX 
IR7BTNOMOC 
IU3BEC7 HttOCIolllt) 
IA4WVIH1 -Search in?-
• OSCir Ut-'IMO* TI<X ut---
latarfOPfMiMcuti 
IS7B1NPljr*YX.LH 
I t U m l l f l "LOtdlng "|U» 
1 0 9 B I X - a 

ivaair coravx ma iv/b 
191B1X-IX-1 
ivwlwul>rx.»t< IXI 
ivamoH TX-I TO ra 
I MOIMPUTtYX .Dt IIX. TXl 
t«MCll 
i9i,aootu i'iaa 
IV7BO OSF4YX 
IWIWNW-HOC 
IWUtt b Kiiltna 
LWIMtllNT-HCU Ar» nu 
2B1BHCPCAT 
»̂itx>t-oct« 

ut--v UK «. -«• 
laaniMtr.t 

vanaii ot--N- u a i.nct̂ ftoc 
»7t*»i imjcii 

i N T - L I S T — s t u n to « r 0 n n t « v r ' 
3MWBU14 
7IBero(t IX-1 TO lae 
71: a 11 N i i i i K V i * « HIIKIWIHI 
7t7BW«T 
2I3BVDU13 
7I4BWINT "IV-nt IH TIAM 
7l3Bh7l-TA« IMITL UL I-H 

71 /BDt* IKOCin 
710Bir tX-28 1IILH Dl <OX,201-*" 1PRINI TABtV.II I IBPCI.IVI 

t IAUte.2t) I'TO .-tt NOtltllt 
M-JWtTR IIJ-.TA rn TX»1 strf- I 
7:-MOt IOX ,UX I-S t tox, UX-11 
.-7IIM. |«1 IAIIia,UX-l I |SfCt3»l •TABta.lA'll lUXl " I 'lOlt 

Ol.UXl 
•.'i'JBDtlOX.TXl---
?;4CVRIMt (AtltB.TX'l I lSRC<3911 I AKia. 1X»I I t '* l " t -lilt I 

OX.TXl 
7?AB0t> ntQCdv 
7770If TX-7B IHLN miHI IAU(B.21I sS»>CtS9l tTABtB,7l It-2 

a i-io»«a.i'i»---irNDMtoc 
*.'.1 llfll UK UX-I7. TO 19 
727001 lOX.UXI-DtlOX.UXi I I 
ĴBBPhlNTTABiB.UX-ll tB«(3ai ]TAH(B,UX»l HUXl" I "|DM 

OX.UX) 
73iwa.lt 
737BTX-.-ai<K]TO 22J» 
•.•Mow* «ioct»<i:«i 
2340VBU9 
•.•33BPH TNTT t 
2i7«n0VT XX,YX 
naecNepnoc 
.. '.wa > i-fcnrj-« 
740OXIX-«X.JTTFX»l8INIBA«)tAXl I) 1 
/4iaviX-YX./« H-X-TTUFCLKAOTAX)11 I 
74MCMMUC 
7430CCF lUOCtrr 
244BP«ttNT-RCTtMN to tontinoe *t 
;43B<-.ERTNT LMTIL W T - 1 3 
24f,0(HtNT 
747BtNE«tOC 
V4HW)T> noieeirclXXX.YX.OX.UX) 
74vat IX'AT IX.JX.OI1X.OI7X 
TTMOI IX-IXi017X-tX 
231BH0VL XX.YX.OX 
TSTBTOft IX-VX«0X 4 TO VX OX Ottf 4 
71»JX-S0RTA»5<0Xt0X IIX-YXI 11IX-VXI 1> 
«4(l|l UX-B IKN PLOT A4,0tlX.IX-4 
.'"4101 IX-H-JX 
i i u f i o i n .o i ix . ix 
23/BII- WX"B PLOI «|4,0I2X.IX<4 
TtMWOlTX-KX.JX 
219BPL0T 3,0X2X,1X 

CUT 
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itinraM. ix.vie 
itjeocr w c i i n i n . n ) 

II.jx.tr*,PI 
i t x i i - t i i j i - i i m w a i H K j i t . m 
.•AJjfctPT/VT 

: I .nnnn i i - iar; on POINT ux, ix><>rx 

r n w r u l 
m w n s u O M 
: r a u - l i < 
774HMT IL lt<l OR POINT CJX.IXIOTX 
27&0RTPTAT 
7TTBJX-JX-0 
/ S W M I I I . R U M R I J T . I T I O N OH jxt»« 

I799F1.0I A.V.JX-0.IX 
mo«jx-«x 
I S I M P U T 

JMMWMtll FU1KT <JX, 1X1'. TPX OR JX>-127V 
/H4BDMH JX'IV. IX 

2CI7W.HD 

Microdrive 
catalogue 
Per Arne Jen seen, 
Aalesund, Norway. 

T H E PROGRAM for ihc 7.X 16/48K Spectrum 
generates a list of programs on a Microdrive 
cartridge together with the usual information 
from the Cat command. It also helps you to 
Load and Erase programs on your cartridge 
plus some more functions. 

Saved on Microdrive cartridge 
T h e program should be Saved on a cartridge 

like this: 
SAVE •••m";1;°run" LINE 1:0PEN 
* 4;"m";1;CHR$ 0 + "cat":CAT 
* 4;1:CLOSE # 4 

Type New and then Run. The program will 

then autoload and give you the opportunity to 
use your Microdrive with a minimum of 
effort. You will be presented with a list o f 
programs on the cartridge. Pressing the 
symbol in front of each program name will 
automatically load it. I f the name ends with a 
full stop, the program will believe it's a block 
of code, and wil l ask you for a clear address. 
This can be skipped by pressing the enter key. 
The program wil l then not New itself thus 
presenting the codc block. 

I f you want to delete a program press delete 
and the program symbol on the list. T h e 
program will then be erased. 

You can operate more than one Microdrive 
by pressing Enter. A prompt will appear at 
the bottom of the screen to tell you when you 
can do this. Caps+ 6 will bring you back to 
drive 1. 

T o add a program to the cartridge, Save the 

program as normal. Then type N e w and Run. 
Press Edit and the new program will be 
handled by the program. You can also use the 
Edit after doing a normal erase from Basic as 
ihe program will believe the other program is 
still 011 the cartridge. 

You can scroll the list 
I f the cartridge is very full and the list is 

long, then you can scroll the list by using the 
enter and (Japs+ 7. 

The program must be held 111 Microdrive 1. 
T o use other drives you must create a Cat file 
on ihe other cartridge. This is done by the 
same procedure described, but cancclling rhc 
Saving. Use drive I when doing this. 

I f you do I his you can have my program on 
one cartridge only and Cat files on all the 
others. 

1 

.0 L 
- F I T S-

E P O E 
i o c$ Sd. 
10 .z" = -

— — Or 1 ' C A T : 
11 ~. =E'i a- • t s , ,'Hft| C« C i ' 

' 30 INPUT S i I S ' S " 
35 I p 1 : i i ' 1 = 7 -

= L=T a n = a n » i z± «N 
CLOSE 3A 1-0 " I EC' 

AO _ET »r, iar. '-C- T2 20 
tO F=M 
5 5 CL 5 -
6 0 G C S J C :eoo 
R E F O P - I R 

s o I ? - 1 2 P S : > , - -
E $ • R G o ~ c 2 2 0 

jO PRINT 2 rtft i f Si. - * -

100 I " SCREEN* 2 0 1C -US 
r. a f . -a T-lE'. P P I K " so . IM'/EPSE . 
AT 0 . 3 ; " P R E S S ^OP "JE'.-T - ' 

REEK GO z L t 2 . : 
_10 'lE^T n 
111 s-PiriT s : I N V E R S E -

£ f . 7 E = F Np • T •• = r 
-'em B n a s n t f - t i t 

l ie- _ E T > - r 
H E ="AiJ3E 0 . E T = - 5 T" 

: $ CMP* 12 THEM GO SUE 1500 
. 1 0 I F , S = C H R S 1 0 A N : - = I P - I -

'JO In i & THEM :_£T • ; 
£ 0 

125 I F i « *CHPS 13 RUC- ri » * n - 2 T 
HEN PUN 

120 IF -3 T H E M CLS : 
3 E 1600 PET.'S:; 
-AO I P i l i C M R t ~ 7HEH P R I N T A~ 

>1 lC -L«5H s r r 
O 

GO TO i c o 
150 i f :S=C(-Fs 10 "MEN Put. 

I F I $ I C N K L 11 - H E N SC TC 50 
ICS IF , i - C « f I 11 "*HEr: PRIM" AT 
CL E FLASH 1 UHAT DO (OKI RNT 
TO c P A S E " DI.=SL GO TO LLF 
. 7 0 I F CODE I S OP CODE ; S 

- - o THEN GO r c . 1 5 
ISO I F 20DE IF 57 AND C ODE : S C 

S THE'1 GO 7 0 113 
= 00 - C M 
210 I F CODE - S " THEM LET 

3 - - . s c-o 
I_ET 10 = : : . £ . s - S 1 
L E T FCS=:S .V 

i j . 0 r o p r = i o 2 ^ s p - 2 
£ 5 C I r 5 1 - " T Hfit 1 M E - T r. 

LET TO n 
I - 3C=1 P C I M - -LAIR- 1 

A - 2 : : ERASE : S EPA3E '.R 
4 t s TC ^ o e 

Z5Z PEM WTELI^IRI 
R63 POKE I Z : • 0 
5:65 PRIF.T ^ ^ ^ I H 1 I . 1 . 7 UOA; 

ING .BS 
2 7 0 1= &*I. ' - . • "HEM 22 TC 2SO : "sr - • ; d . M 

INPUT ILEA? ' . LINE q * 
300 IF CODE \S -EC At-iC CODE <15 

-5HD LEN rrrE'. GO ~ 0 220 
J10 LOAD «••»' md.DSCOEE =T0P 
320 LOAD -"fi. ii. 3 • t'$COC-E . AL 

1 CLERR .AL =.S FnUiE 2:0 fiEU 

L O O O 
1010 
2020 
1 0 3 0 
1 0 A 0 
2 0 A E 
1 0 5 0 
1 5 0 0 
1 5 0 5 

2 3 E 
1 5 0 0 

1 S A 0 
iC.00 
16 20 
1-5 3 0 
£ = LT 
3 6 4 . 0 
1650 
t n = 
litO 
C * I 1 
t o r, 

P = H _ 
ERASE "fi' t.,d:CHRs 0 - - - : j T 
0 E !. 84 , "ft ted.CHfii 3 t " : s ' . 
C P̂ T H i . K3 
CLOSE SA 
G O 5 U B 1 5 0 0 
GO TO ^ 

FT RF» « P E E K 2 3 S 3 5 - 2 S 6 * P E c > 
3 6 + 5 = U 5 P ' C ! 

P R I N T A T 2 1 0 " 

R E T U R N 
pcm rcriOTMrp 
^ E T C ^ : 
I F c * tan . i 1 

- 1 GO 70 2530 
7 ,er:=_0 

I F c * 11 . '.er 1 = 
e r , - 1 G O T O 1 6 5 0 

P R I N T M I C R O D R I V E " ; U A " 
TO Ltn) . " . FLA2H i . v'AL : 
TO vt - i K L i f t FLA5M 0 

s Graph i •: I n 

T H E M L E T 

rHEN LET 

PEM The 
•-•trie 3 
ls70 R E T U R N 

RtM FIRST -|JH LINU 3^)98 Th!C 
li D E L E T E L I N E 9 9 9 7 - 9 9 9 9 

R E S T O R E - ft*-PEEK 
5-25C.-PEEK 2 352f »5 FOR H - r c s "0 
-Eta+ 21 READ A P O K E M.fi NEV~ 

N 
9 9 9 9 DATA 3S.2^A 30.62 6 3 . 6 . 3 1 . 1 
19 35 16.252 201 

Symbol Print 
M J Bennett. 
Jeddah 21452. 
Saudi Arabia. 

DECIPHERING the Commodore 61 graphics/ 
control symbols printed in listings is often very 
difficult. This program is designed to make 
them more readable. 

It has been written for the Epson RX-80, but 

would run on any standard printer with very 
few alterations. 

The program is designed to read only from 
disc, but it would be easy to transfer taped 
programs to disc for this purpose. 

„v m i «•:.>•!•.<• i ' i i s—'vi-n s-v;in• .*,' 
K» l«l« l^.H ' I.' :s,'.lt,. U. . Jfi. I4«-141 ff 
I IO A>-T.IJLW»I U K W 
UV l»iT»> i w . i r . . - . |4.14/.ia».lvt 
I ••.< iwl» IK 
I4t> Kl-M Vt- 'Jin.l-
l » tnln 144,S -t.llJ.lSti JO• J1 
HM l«I.I H.-. I : . . ) f I ,4. l.ej, J 1 ..• 1 . 14.1 
!t,l frttd 'v-Si.Se.l' -SB'W-lOO. 101. 104 111-, lih. 10/'. I««. J0-. I HI 

rtiT't i II • i i l - i i3 . ii4, i i v nt . . \ i r . ns. ib.u») I Z I . I ^ . I ^ i<!4.i.-> i... 
It iHlft !•>! . I* , - I-..: 1*4,1(4. I-..'. Iw !/«.»• :••!. I": 1/4 J/V l,t : 

PMIH i.-a. I / - . IWTJ. IKI . INV. I» . i . ITF4. LAS. 16/. IJM. IYI 
L.'W [HLRT MJ«{.,>:LTL*.TLIL»L.L>'.FLO"L,!.TM.HV5.T'VCLFR MX LLFSTI FM'L 
IW DHItt won**. tnvw«,u.fttl». W<tVI "»hV.; Itw [)|<>»HI' •l.ai'Eew.L.IU.t 
I JV TMLH 1/L.TVJ 

WfM t .uHlit kti>.i;vm.i»K>ti<th ••n.LM.int vt.llw. 
110 I>H!M L.0L,T;.LH.IX>.H.T-J,FJL>4,L-S,HO>7,HJ 
111 •WIlr.Ltl-" >*kv»l,Wlt '/n SMH "/» SHIFT. X ni l": ' M i n i 
21/ SHIPI/T.SHlFT/tt.iHIH.H.VHIH, J .MlFT/.t, vlitFT/K '.fir t. L . VHI<- r. ft 
213 firt̂ H t-HI1-SHirT,t). irnr: p.-M1H, ..< j<|i.T, f . •-«!>• ,hih/w 
?14 OflTft SM!FVV.^J»r/U.',HIM^,i*tM/V,SMIMy'i,SHll.|/»,<.ljM/- WIM/'-
i f i tiHTn Mtih r, T,L'.«I. • '.'.in.-> . • 1 .(.yrvt ujn/ij.L'.tv- LUn ri 
/!» LIN IH (.UVtMWII H[l-l.l-tH ÎJ.t^H. H. 'J tWI. U-W- CffVC . COM P.CO" V 
ii7 I»ITH CCNA-OXI^,UN'M.CO»I'«.CCTVJ.CTIIVI..I.(J»I'V.A»I,U.U>N.II HIFT » 
218 UHTFL TCT^T. CON/C. C0H/X.CYRT^V, C0IV> 
J.'U Sin »' 
/ W U K LAW RN 11*4 M-.N1J N- )T I 

HIT.' J»0 to T«4 1-I.RIR- HI \J.' 
wiTn t«l>,H*t,l«.".r.4«tM. iM^ur*. INPUT,01il.«EA:..̂ CT,COTO.«W<. IF.«£ST0R£ uÔ Ui 

/bV Um:k HCVJRli.RCn. STOP. OH, UHI I. LOHD.SWVl- VEPJPV. MP. Pi>e.P!flHT W>l MT-COMT 
Pft'fi LIS' CLt.Cnn.5.V->.C»*M.a.0SE.0£r.»Aii. rflfc. . 10,m i f f . I I«I. I0I - i t f 
CWTft *.-.•.,-, t,flNJ,<«,>.«,<• SOH. IHT.HIRj.ySK.H?t.f̂ S.S.««.HU'.LOO titP.tVS 

JBF» SIM TFW.FLTM.PT£K.|,LN.N>F» VH . . . , I I » I , I W I K I I IHTt . l l l I K .W . ' nr.HI 
LULU K L O I F C . . > * . H L T V LULLFCLT . ITTU*.LUKV.RT^-TH;I IR^FC T«_0*li 

Jlt' I«lM ryfV 
.•-V J-V TLI SB *TNU M<J J TEXT 
4UU U.0st I fNf-UT HHWR IJF FVK*H- FJL£ ' .0« 

T*LHT PRJNT'L«|VT • 
4>.*4 CTL U-1F . I - ' " 1H£I1 *KM 
41>». IF C»V-|>- IK I»*H 4«4 
41.̂  :«<-vt4.'c»' kkin! t.» 
410 WTJJ 1,BH.3,G**-.P,K* 
44-U [» 
4JO i t N A «»<>••- TKI. 40* 

It « « » • • l i t n i r t - ' H W i l ) ( * ! • ! . X » 
43t) |t*^r-LlHt W-tlbtK HHUjt -nil ,£t 

4RT) TOK J-L TO VT»FLJ 'Jt<£t. J . I > 

4«Y v»«sc<v»< ir Y>»4A FTTO ¥<•57' IH£II JIW 
4'JV IV V ' JS IHFCM 310 

Ltf*J IF THt.K 
SIO J 

IF LFRXTHTIL? TNTH U » V H . 1 « I S H « , U » ' I » IF LJ-ITV 
SJW IF 'FTH 
540 IF (.0-0 tlCM 1.1-TI 
•WW P3t--f r4I--r- PtflNT It*HT"l.lST 10 WlHltR • • • • L / I 

Y J IF HW.-£»)•«» RUTW R»4 (.»•-»• N K H T T I X F L F WAUI <WM 
- TVE-J " FVIN! IP^JI-WMT-NLTS W< LTXI '-4MT.Z< 

F-SINI LH»»tl42>, IF >F,(.(/»J-..'B4 TI4N 640 
HVIHT CT*ILL4), NI«LI PIJ«F.J< T/»«F41 

636 PUJNT PVlHi"0»*«5T INTERP«T;E TFCN PRCSS FURY »E¥" F*rl«T 
Ott Aitl-" l l tn w ' 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 
vx* p v : N I - IT 
640 «>|N( IR#"JI "IVBHST-BTF CUBVJB NOVTS 

It '<V.'V» •-t" 
» » ' . n i l h i f f W l f IFPM.4 l i t * PRlNT»P,CHR*<jr>,-C' .CMR»<0>.CI«»<I0*PL>>[>»I»H 

b 'V > 0 0 tF P O J TM£H 
too rv I HI\T J'riv^<tl3/'l 

evi>n •.mttf l«it '(l-W-yvj-
<>S1 lt*>ul Pit 

If LtH-.BH.'̂ B l*fcrl 6.S1 
< • « L?*.' P«tll<T»4. 'PKGf&rt -,g*,DT» 
«5»4 WIMI-.-JT.EHSJ: J O I T . , . . -
~00 M:H I.INF 
M 0 WftUt U-0 ' -- l U « - I Ofcltl K t l i t IF nMfli 

IF (•»•-- L«t» ; » W 
" ',-Ltm -ti tt 
u. I .KM,. Ml- H U . I " . I I . I . M - H H ' " 

;'*> :i i i i iHtu |vw 
X> It L.t,-' I Hit! AW 
• •'»• PYII>I*4. tt|. t ( P U M i i K L ' * " " 
!w 'tn ',1^1 it ;i Mtn: 
tl0v4.Tlll.nl If «»«-- THtti ;w 
: v I -<• H-M.- M| r«f n - ' ,- IMtW -My 
H>»" IF !»»(• >» • M (*<[l tHttl .AXJ 

;.. . . .» T-,; . . . . [I H^H • THTN I J . M - J . 0010 
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Autodata 2 
A S Burbidge, 
Reigate, 
Surrey. 
AUTOMATA : IS a shon machine-cotic utility 
program designed to overcome the extremely 
tiresome task of converting data stored in Ram 
into Basic Data statements with the minimum 
fuss and effort. 

1 have found this program invaluable. It 
converts large lumps of memory, such as 
characters, into printed Data statements, 
leaving the user with complete control over 
the very good line editing facilities already 
available on the basic Vic-20. T h e program is 
very compact, and occupies an area of 512 
bytes still leaving the user with 3K to use for 
storage. 

In fact the program produced the Data 
statements in the program used to load the 

program itself. Using the utility, this 
operation took just over a minute — that 
would normally take over an hour, even for 
the fastest typist. 

The program is designed lor use with the 
unexpanded Vic-20, but can easily be 
relocated to any other part of Ram. It resides 
from 1C00 or 7168 to 1K00 or 7680, and all 
that needs to be changed are a few JSRs and 
the relocation of the interrupt vector. 

Be careful when typing in the program, as it 
is machine code and a single mistake could 
crash the system. It is best to save the 
program before running it, or at least to check 
your typing thoroughly. 

Once you have typed in the program and 
successfully run it, type Sys 7408 and Return. 
Nothing will appear to happen, but i f you 
look carefully you will notice slight distur 
bances in your T V picture. This is because 
the 60H/. interrupt vector has been altered. 

Now all that you have to do to get your first 
line of data printed is to press I-1. 

When you hit F l , the line is printed, and 
you arc free to edit the line as if you had just 
typed it, and you can hit Return to enter it as a 
Basic program line. Once you have done this, 
you can hit F l again to get the next line 
printed. For example, to get data from 7680 to 
8192 starting at line 100 with 14 items per 
line at a 10-linc interval run the Autodata 
program and then: 

START LINE ? 100 
START ADDRESS ? 7680 
END ADDRESS ? 8192 
ITEMS/LINE ? 14 
LINE # INTERVAL ? 10 
SYS 7408. then hit F1 
100 data etc. 

You may experience inverse spaces at the 
ends of lines. This is due to the cursor doing 
weird things. 

1 PE>1 I 'nTn F j S 
5 PEM nUTvDtiTf i 1C06 
3 RE1 3 Y S 7 4 6 S T : 
4 REM iTnRT 

REM HQ <C• n . 5 . 
£ BURS I D 5 £ 

I'mTh 1 7 2 . 6 0 , i ? 3 S i 3 
3E l - T £ 1 1 168 

110 E>«Tr! 3 , 162 6 8 , 1 3 3 . 7 4 1 ; 
2 " 3 . 3 2 , 2 1 5 . 2 1 9 
1 2 0 l-n~n 16? 3 1 7 2 . 6 7 , 3 , 31 

1 4 5 , 2 1 1 , 1 6 0 . 3 
138 DATA 162 1 3 2 . 7 4 . 13-; 
7 3 3 2 2 1 5 , 2 1 9 9 6 
140 DATA 6 . 2T f 8 , 2, 0 , 2 5 5 8 

2 5 5 . 1 6 0 , 3 
1 5 0 DATA 165 63 3 2 . 1 6 2 . 2 1 3 
3 2 , 12 - 2 2 0 , 3 2 . 2 2 1 
168 DATA 2 2 1 1 6 2 . 0 . I S ? , 6 1 

2 4 8 , 6 . 32 21© 
178 DATA 2 5 5 2 3 2 , 2 0 3 2 4 5 1 6 0 

3 . 1 6 5 6 8 . 3 2 148 
130 DATA 2 1 3 1 6 8 3 1 6 9 75 3 
2 . 162 2 1 9 , 32 1 3 6 
1 9 0 DmTM 2 1 6 1 6 0 . 3 , 162 6 3 1 
3 2 , 74 1 3 4 . 7 3 3 2 
2 0 0 DATA 2 1 5 , 2 1 3 . 1 6 9 . 6 3 , 3 2 
2 1 8 2 5 5 1 6 9 , 9 " 32 

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

2 5 5 , 0 , 173 6 3 
2 3 0 DATA 3 . 17£ 6 2 , 3 32 145 

2 1 1 , 5 2 . 1 3 , 2 1 6 
2 4 0 DATA 3 2 , 2 2 1 2 2 1 , 1 6 2 . 0 1 
8 9 0 , 1 , 2 4 8 . 6 
2 5 0 DATA 32 2 1 0 2 5 5 2 3 2 . 2 0 5 . 

2 4 5 , 2 4 , 1 7 3 , 6 2 , 3 
2 6 0 DATA 105 1 . 1 4 1 , 6 2 3 , 169 
, 0 , 1 0 9 . 6 3 . 3 
2 7 8 DATA 1 4 1 63 3 , 3 2 . 1 0 6 . 2 1 
6 , 3 2 , 1 2 , 2 2 8 9 6 
2 3 0 DATA 2 . 0 2 5 5 0 2 2 3 16 
2 5 5 0 , 2 5 5 , 8 
2 5 0 DATA 2 5 5 8 2 - 1 7 4 . 6 6 . 3 
8 , " 2 , 3 2 , 43 2 3 
3G0 6ATA 169 8 . 1 6 0 . 0 . 3 2 , 145 
. 2 1 1 , 3 2 , 12 2 2 0 
3 1 0 DATA 3 2 . 1 2 3 2 8 . 104 1 7 0 
2 0 2 , 1 3 8 , 72 2 4 6 , 7 
3 2 8 DATA 1 6 9 4 4 . 3 2 . 2 1 0 , 2 5 5 . 
2 0 3 , 2 3 5 184 5 6 , 162 
3 3 0 DATA 0 . 1 8 9 0 . 1 , 2 4 a . 3 3 
2 , 2 1 0 2 5 5 , 2 3 2 
3 4 0 DATA 3 2 , 0 . 2 8 . 1 2 8 . 169 2 5 

1 6 8 , 8 , 1 4 1 , 2 1 

3 5 0 DATA 3 , 140 2 8 , 3 , 8 8 , 9 6 , 
1 6 5 , 137 20? 5 6 
3 6 0 DATA 3 , 2 0 9 3 7 6 . 1 9 1 2 3 4 
, 1 4 1 , 5 6 , 3 2 0 1 
3 7 0 DATA 3 9 . 2 8 8 , 2 4 6 , 3 2 , 1 9 2 , 
2 8 , 1 7 3 . 6-3, 3 , 2 8 5 
3 8 0 DATA 6 5 , 3 , 240 , . 2 16 . 1 1 
1 7 3 , 6 4 , 3 2 8 5 
3 9 8 DATA 6 2 , 3 4 3 , 3 , 7 6 , 1 9 1 , 
2 3 4 , 1 6 5 , 15 1 4 1 
4 8 8 DATA 1 4 . 1 4 4 , 1 6 9 , 1 7 6 , 1 4 1 

1 1 , 144, 7 6 . 1 9 1 , 2 3 4 
4 1 0 DATA 165 1 9 7 . 2 8 5 . 9 6 . 3 , 2 
4 8 , 2 6 , 1 4 1 , 9 6 . 3 
4 2 0 DATA 2 0 1 . 15 2 0 3 , 2 5 5 , 2 2 
5 5 , 2 , 2 5 5 , 167 144 
4 3 8 DATA 0 , 2 5 5 0 , 2 4 4 , 1 2 8 , 3 , 

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

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

9 , 2 4 7 , 2 5 5 
500 FOP N = 71&5 TO "63I> P2AE/ A 
POKE N.A NEXT N 

? 
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Space Scan 
A must for every would-be astronomer. 
Discover the key stars, nebulae and 
galax ie* of the Northern Skies. 
-t8K Spectrum 
£5.95 

Quiztimer 
A unique multi-feature qui7 game for one 
or two players. Ten huge quu files pro-
vider! - or make your own. Superb 
graphics. 
48K Spectrum BBCB 
£5.95 £6.95 

The Sunflower Number 
Show 
Baltic against drought, a deadly weevil or 
poison ivy to save your garden from 
disaster! A colourful test ot mental arilh 
metre for all ages. 
48K Spectrum BBC B 
£5.95 £6.95 

All reconvyH-mMrvtdilf>rk es including VA T 
Spectrum \-criions jrcmicrodnve compatible. 

Snapple Hopper 
Tops and Tails 
Castles and Clowns 
Cats and kings, frogs and clowns all add up 
to fun-packed games giving kids a head 
start in reading. Devised by Betty Root, 
one of Britain's top reading experts 
Unbeatable value Iwo games on each 
cassette. 
48K Spectrum BB(. IVllectron 
£5.95 £6.95 

Available f r o m your local sof tware dealer . In case of di f f icul ty contact M a r t i n Ne i ld o n the M a c m i l l a n Sof tware hot l ine 0 1 8 3 6 6 6 3 3 

MACMILLAN SOFTWARE J 



TAKE A TEST 
FROM THE 

RANGE 

I • 
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So now you have got your home computer, you're ready to talk 
to Cumana - the best name in memory. Already a market 

leader throughout Europe for their range of disk drives 
Cumana now have other products on offer, all to the 

same exacting standards that have made their 1 
. disk drives the number one choice in the 

home and in education. 

The Touch Pad 
The Touch Pad is a low-cost graphic 
plotting aid for the BBC micro. This 

compact display cursor moving device 
simplifies programming with the touch of the | 

stylus. 

\-i~i. 

xo 

The product comes complete with an instruction 
booklet, basic software, stylus and connecting cable. 

Its uses are in graphics, computer aided design, 
education and games. 

£69.95 
including VAT. 
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Disk Drives 
Cumana have spent years on 
research, development and marketing 
a range of drives second to none. 
Their drives are compatible with BBC. 
Spectrum. Dragon. Oric, Tandy 
Models III and 4 and Video Genie. 
They are fully guaranteed for 12 
months and approved for electrical 

safety by the D.M.E.E. and are 
extensively used in GLC and ILEA 
establishments. Cumana were the 
first independent disk drive supplier 
and are now Europe's market leader. 
Their products have been proven in 
the schools, universities and homes 
throughout Europe. Let us drive you in 
the right direction, send now for 
further details of the Cumana range, 
or see them at our distributors and at 
selected branches of W.H. Smith, 
Lasky s. Greens. Currys, and 
Spectrum UK. 
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The Acorn Electron Computer 
A microcomputer with a proven track record. Using 
BBC Basic, the Electron was developed out of the 
Micro that has been chosen for over 80% of schools 
participating in the Government's current Micros In 
Schools project. It connects into almost any TV set 
and cassette player and is supplied with a 
comprehensive User Guide which runs through, in 
a simple to follow manner, the basic principles of 
programming. A wide range of software is available, 
including games, 
educational packages 
and home 
accounts. 
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Disk interface " 
now available for the 
Acorn Electron, Spectrum and 
Spectrum + Dragon 32/64, 
details from Cumana. 
Electron Interface £149.95 inc. VAT. 

Diskettes 
Only when Cumana found a double 
density diskette up to their stringent 
quality control requirements, and at a 
price that made sense to the end user, 
were Cumana ready to put their name 
to it. 

The result was a top quality diskette, 
complete with a plastic protective 
case for the ten-pack (they are also 
sold in two-packs!) together with 
index stickers. 

Cumana diskettes are available now 
in both 5V4 inch and 3V? inch as 
single or double-sided. 40 or 80 track, 
from your local computer dealer. Don t 
trust it to chance, go for the best name 
on record. 

Cumana BBC Microcomputer compalibto chsk drives 
Cumana drakdnves supplied wilh formal ting diskolie. 
drive connecting cable end Cumana user guide 
Independent powor supply, ma ns lead and moulded 
plug included. 
CS100 40 Track single sided (TOOK) £164.95 
CS200D 40 Track double sided (20OK) £169.95 
CS200 80 Track single S'dod (200K) £192.95 
CS400 60 Ttack dOuMe s>ded (40CK) E219 95 

C0200 2 x 40 Tracfc single sxJ»d<200K) £294.95 
C0400D 2 x 40 Thick doublo sided <400K) £325.95 
CD-I 00/S 2 it 60 Track single sided (400K) £359.95 
CD800/S 2 x 80 "Rack double sidod (800K) £414.95 
Cumana disk dnvas wilh independent power suppty. 
mains lead and plug. Excluding other aecetiormr. 
CS100E 40 Track smgle sided I TOOK) £149.55 
C$20080 40 TUckdouW* sided (200K) £192.95 
CS200E 80 *ack single sidod (200K) £180.95 
CS400fc 80 Vac* double skied (400K) £208.95 
Cumana disk drives supplied with formatting diskette 
and Cumana us«r guide. Power supply taken from 
BBC Microcomputer, with lead supplied. 
CSXi.100 40 Track single sidod (100K) £115.95 
CSX100 40 Track singlo sided < TOOK) £124.95 
CSX200D 40 "Buck double Sided (200K) £134.95 
CSX200 80 Thick single sided (200K) £159.95 
CSX400 80 Track Double s.ded (400K) £189.95 
3Vi INCH DRIVES 
CSX351 40 Track single sided (TOOK) El 39.95 
CSX354 80 Track double sided (400K) £199.95 
CDX352 2 X 40 Track singlo sidod (200K) £256.95 
COX358 2 x 80 DoublO sided (8Q0K1 £383.95 
The X' range lakes its power trom your microcomputer 

CS351 40 Track single sided (100K) £169.95 
CS354 80 Track double sided (400K) £229.95 
C0352 Dual 40 Track single sided (200K) £299.95 
CD358 Dual 80 Track double sided (800K) £429.95 
The 'CS' range comes compile with power supply. 

DISTRIBUTORS/RETAIL 
Available from the following retail outlets: 
W.H.Smith, John Lewis Partnership, 
Greens Leisure. Laskys, Spectrum UK. 

Area distributors: 
Addons Ltd (Southampton) 0703 34775/6. 
Audio & Computer Centre Ltd (Jersey) 
0534 74000. Eltec Home & Business 
Computers (Bradford) 0274 722512. 
Fairhurst Instruments (Wilmslow) 0625 
525694. HCCS Associates (Gateshead) 
0632 821924. Hugh-Symons Distribution 
Services Ltd (Bournmouth) 0202 26535. 
Kingdom Design (Belfast) 0232 643720. 
Lightning (Harrow) 01 969 5255. Microage 
Distribution Ltd (North London) 01 205 
7688. Microworld (Edinburgh) 031 228 
1111. National Micro Centre (Stockport) 061 
429 8080. Northamber PLC (Chessington). 
Silicon Express (Leicester) 0533 374917 
Thompson Cook Distribution Ltd 
(Birmingham) 021 328 3895. J. S. Simnett 
Computers (Kingston-upon-Thames) 
01 541 1495. 
+ National Dealer Network 

CUMANA 
Cumana Limited. Pines Trading Estate. 
Broad Street. Guildford, Surrey GU3 3BH 
Telephone: 0483 503121 

All Prices Inclusive of VAT. 
All 80 Track 5'A'Drives are 

Switchabto to 40 7tack Mode 
M prcu in tvAject tocnango i "v>ji ngtca. 



T h e M S X Micro that ' s paid its 
Yamaha manufacture probably the most successful 

range of electronic musical instruments in the world. 
Their new CX5M Music Computer is no exception. 

The CX5M is a fully-fledged MSX micro-computer 
offering the exciting advantages of its breed; an ever-
growing array of standardised software. 16-colour 
graphics, cassette and printer interfaces, twin joystick 
ports and expansion slot. 

But that's not all. 
Inside the CX5 is a polyphonic, programmable FM 

Digital synthesiser that can be played with its own music 
keyboard or, via its industry-standard MIDI port, control a 
network of compatible musical equipment. 

In 1984 Yamaha's DX Series FM Synthesizers revolu-
tionised the voice of music synthesis with their stunning 
reproduction of natural and electronic sounds. Now the 
CX5 gives you that same musical fidelity simply by 
h'ooking-up through your TV monitor or Hi-Fi system. For 
the first time a computer is a real musical instrument, 

Yamaha also offer a number of music-based software 
ROMs. Music Macro for instance is designed specifically 
for the computer hobbyist. It enables you to access the 
CX5's superb FM sounds from MSX BASIC and from this, 
program games and AV sequences using music and 
sound effects. 

Or try the FM Music Composer Program which pro-
vides an on-screen musical stave for fully expressive, 
computer assisted composition and arrangement. 

So when you ve completed your modorn day answer 
to Beethoven's piano concerto... you could always start 
cataloguing yuui record collection, work out your home 
account-, and discover why you have that ovcrdidlt at the 
hank, or p u t jusi bit Dack and play thr latest arcade 
gamp' 

• 
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i its musical dues 
Yamaha C X 5 M - Outline Features 

• CPU Z80A: 32K ROM; 32K RAM; 16K VRAM 
• 16-colour graphics 
• MIDI (Musical Instrument Digital Interlace) 
• Programmable FM voice generator (46 voice, 8-

octave, 8 note poly) 
• Music keyboard split & swap voice and mono poly) 
• 8-voice multitimbral 
• Built-in real time performance recorder 
• Auto-accompaniment with rhythm 
• Yamaha Software ROMs: 

F M Music Macro 
CM Music Composer 
I'M Voicing Program 
DX7 Voicing Program 
(Coming Soon) 
RX Rhythm Editor 
4-track Real Tfme Sequencer 

• Price: From £534rrp (CX5M + YK01 music keyboard) 
• YK10 music keyboard (full-size keys) also available 

Y. II i itil'i; i ( JXLJM - Hearinn hntinvfi u j 

Yamaha CX5M - 'Hearing is Believing' 
F R E E Demonstration tape. Fill in the 
coupon NOW! 

See and hear the C X 5 M 
only at the following 
Yamaha Hi-Tech Centres. 
London 
Rod Arsent's Keyboards, 20 Denmark St WC2 
ClVfwrf ol Bond Street, 50 New Bond St. W1 
Chrom3tat,OakRd,W5 
Freedmans, 629 High Rd. E11 
F uture Music. 202 New Km& fid, SW6 
Gigsouods. 86-88Mitcham Lane. SW16 
Gigsounds. 22 Rushey Gr«r. SE6 
Lofsoon Rock Shop. 26 Chaik Farm Rd. NW1 
Rose Moms. 11 Denmar k St WC2 
Soho Soandhouse. 18a Soho So. W1 
Syco Systems, 2G Conduit PL W? 
Addlestone: ABC Music. 14/16 St 
Bamet:ESS.230Hi^St 
Belfast: Bard Sound Systems. 208 York St. 
Bingley: JSG Music, 104 Mam St 
Birmingham: Jones&Crcsslarc 6Sma;t>rookQueensw3y 
M u s c a l bfchange. 8 9 O l d S n o w H.II 
B l a c k b u r n : Roid/s, 9 1 3 P e n n y S t 
Bournemouth: Eckfe; Moors Muy.., 679 Of c4ctnjrJi Rd 
Bristol: Bristol Guitar Workshopt. l b / S l M e f a e f s H i t 
London Rock Shop, 7 Unon St 
C a m b r i d g e : Cambocgc Rock. 8 Burleigh S t 

C a r d i f f : Mus. tsnc 1 4 8 - 1 5 4 N o r t h R t L 
Chelmsford: Future Music, 10 Baddow Rd 
Colchester: Axe Muse. % High Si 
Croydon: Rockbottom. 74 London Rd 
Derby: Derby Organ Centre 62 Babtwigton Lane 
Ounfermline: Sound Control. Ejgir SI 
Eastbourne: Petef Bonner, 12a Grove Rd 
Edinburgh: James Grant. 53 Home St. 
Exeter: Qty Must 4 Stn. Ores. Queen st 
Fleet: Kpgfisher M u s i c 2 0 Kings R d 
Glasgow: James Grant 404 Byres Rd. G12 
McCcmiacte 29-33 Bath Street G2 
Guildford: Arcsertons 91 Haydor. Race 
Hadleigh (Esse*): Honky Tonk 300London Rd 
Harrow: City M u s t 1 4 a Broadwslk. 
Heald Green (Cheshire): Sounds Great. 182 WJmsJow Rd 
Ipswich: Axe Muse, 41-3 St Nicholas St 
Leicester: Cartabro'. 22-32 Humberstone Rd 
Liverpool: Frank Hessy, 62 Stanley St 
Maidstone: Sharon Must 65 H#t St 
Mansfield: Carisbro', 1 8 2 C h f 5 t e r f e i d R d Nin 
Middlesbrough: GmtarTanA Bongo &fi 23/27 Middlesbrough Road 
Milton Keynes: Chappell of Bond St. Stxjry Boulevard 
Nevicastle-upon-Tyne: Rock City. 10 MoseieySl 
Norwich: C3(tebro', 2 Sovereign Way, An̂ a Sq 
Nottingham: Carfebrtf 11-13 • locWey 
Peterborough: S t * 6 0 3 Lincoln R d 
Plymouth: G i y M u s t 2 9 - 3 1 E a s t l a k e S t 
Portsmouth: Future MUSK, 1 0 4 - 1 0 6 Elm Grove, Scxrthsea 
P o m ford: Music Village ( B A J ) 1 0 H t f i R d ChadweN H c o t h 
Sheffield: Cartsbro'. 720 Gty Rd 
Slough: ABC Must 324! amham Rd 
S o u t h a m p t o n : Future Muse 85 S; Mary's St 
Sunderland: Wtvte Sounds, 1 8 1 H y t o n Rd. 
Swansea: P c t c n M u s e , 9 - 1 5 Arcade 
Torquay: City Music. 65 Market St 
Truro: City M u s t 8 P y d e f S t 
Warrington: D a w s o n s M u s t 0 5 S s n k e y S t 
Wolverhampton: O n e W a y M u s e . 1 0 0 S c h o w S t 
I istog correct at time of gpmg t o press .aid subject t o change 

©YAMAHA 
MUSICAL INSTRUMENTS 

• MOUNT AVENUE. BLETCĤ V. MILTCM KEYNES. BUCKS. MKi V* 
* 10008164020C 3Hv Anssehofie 10008) G432S2 

I 
I 
I 
I 
I 
I 

Please send me full details about the Yamaha 
CXSM Music Computer and your FREE 
demonstration tape. 
Name 
Address 

DEPTJU.l 
Yamaha-Kemble Music (UK) Ltd, 
Mount Avenue, Bletchley. Milton 
Keynes, Bucks, MK11JE 





You should see what he's just seen. 

Micronet 800. 

Stretching the mind ofyoui micro 
far beyond its limits. 

Micro evolution continues with 
this unique communications, informa-
tion and software system. Set on our 
mainframes nationwide. 

Includes 30,000 pages and access 

to PresteP with its full range of services. 

A tremendous Communications 
section that networks you to thousands 
of Other members across the country. 
Send and receive electronic messages 
and graphics at a touch ol a button. 

And there's the Chatline service, 
Swapshop and 'leleshopping. 

Check with daily updates on the 

very latest computer news. 

Micronet also has its own huge 

facts data base. 

And a choice of up-to-the-minute 
software to down load absolutely free 

For only £13 a quarter and just a 
local telephone call whenever you 
want to connect up (that's only 22p per 
half hour at cheap rates) you could be 
part of Micronet. 

The only accessory you need is a 
Modem. 

A small price to pay to join the 
other visionaries on this exciting new 
system. 

Fill in the coupon for more details 
and send to Micronet 800, Durrant 
House,8 Herbal Hill, London EC1R5EJ. 

But be warned, Micronet 800's 
features are almost limitless and 
constantly updating. So maybe you'd be 
better to call in at Laskys, John Lewis, 
main Boots or your local Micronet 800 
Action Station. 

To least your eyes on all the 

amazing things it can do. 

P L MIGRONI-TSOO.Omranl Hou*-. H H.iImI H-mH 
Ivomlw KCIk .SI-J,T.-U-|Oumi- 01 27K .<14.* 
I V . L W send mi- tin- lull l.ii u .il»jul V IKU. IH ' I 800. 

NJIIK 

VhU'/MixlH i>( Micio 

Ailiitvss 

'̂ l̂ fiBct u J tr̂ lvnufk cf Bull? 
On Prcsicl 
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COMMODORE 64 

DALEY THOMPSON'S 
DECATHLON 
SPECTRUM 48k 

COMMODORE 64 
7-90 

Ocean Software is available from selected branches of: 
WOOlMfCRtH WHSMITH . ® * J L m m LASKYS, Rumbelows, 
bpectrum Shops and all good software dealers. Trade enquiries welcome. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

A 
I I I I ELE CTRON S & I I 

Itfir eles. w ork 
a 
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j t e l - f i b f 

l e m u n i c e 
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Fiectronics and Wireless World is 
ihe only electronics magazine to really 
tempt the professionals. 

i fs the only one t hey ta ke t he I ro u ble 
lo pick up for themselves. 

That's because it's written lor the 
engineer who sees electronics not only as 
a job. bul also as a hobby. 

It's whiten on a technical level lhat 
doesn't talk down to you. 

Il keeps you up lo dale with ail the 
Idlest products and processes, applica-
tions and equipment. 

And it covers every industry where 
electronics is involved. 

lust one louk at I lie new look 
magazine and you'll see why il gets pro-
fessionals like you out ol the olfice, and 
down to the newsagents. 
• • I | ELECTRONICS & J • Wirelessworld 
The leading magazine tor electronics engineers. 

tS 
» 
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Bounty Bob--* returns In this new and exciting follow-up 
adventure to Miner 2049er. This time arotrfid it's eveo^.. 
tougher than before and Bob needs your help more than ever 
to guide him througbthe mine. The mutant organisms have 
multiplied and over-run ̂ he mine entirely, making it extremely 
difficult to survive the hazards of th^ugdetground 
passageways. Using the high-powereaspfectal equipment in 
the twenty-five new caverns is Bob's only hope of achieving 
his objective of securing the mine and defeating the ptans of 
the evil Yukon Yohan!'y 

DISK £*|4-95 



A v a i l a b l e SPECTRUM 4 8 K £6.95 COMMODORE 6 4 e z s s 

NOW for AMSTRAD CPC 464 £7.95 

i ' 

SOFTWARE STAR is the NEW 
game from Kevin Toms, who 
designed the Software Classic -
FOOTBALL MANAGER. 
SOFTWARE STAR allows you to 
try your hand at running a 
successful software company. You 
have to cope with staff problems, 

game launches, advertising, 
financial problems and more while 
trying to produce chart 
topping successful games. 
One other thing, SOFTWARE 
STAR has that gripping 
Addictive quality that all 
Kevin's games have! 

I J 
f M 
r \ 

•m 

NOW AVAILABLE FOR YOUR COMPUTER! 

mm U i t J u t l H 

Will 

XL M V 

by KEVIN TOMS IV'fit 

Absorbing a n d realistic Highly r e c o m m e n d e d " Sunday rimes, February 1984 
Completely fantastic - I want one! ' - Lnadia Nicholas, Arsenalsrikerin BigK,Apnl1984 

Some out*landing features of the game 
• rarttter niirnei • ->ron:otio' una mtoyainHi 

• FA C. p "laiches * Injury probtems • Fui> 
• ' ' jr Divisions • iC' youi own loam for .acJi 

• As mart, >eascm as you .i«e • Manage >.<• rati: 
• /Skil' itweb- • Sflvusjame :ao"ty • Financial m< 

• can even oe sacked 

NEED WE SAY MORE 

i m m 

FOOTBALL MANAGER 
is available tor the following 
computers: -
AMSTRAD CPC 464 . £7.95 
COMMODORE 64 . £7.95 
SPECTRUM 48K . £6.95 
ELECTRON . £7.95 
BBC MODEL B . £7.95 
ORIC 48K & ATMOS . £7.95 
DRAGON ,..£5.95 
2X81 16K . £5.95 
VIC 20+16K . £5.95 
(soon for MSX) 

A v a i l a b l e f » m W H S M I T H a n d ' , (selected titles) 

mm 

In case of difficulty buy by mail order. 
Send Cheques/P.O.s to: -

ADDICTIVE GAMES 
7a Richmond Hill. Bournemouth, Dorset 8H26HE. 

U 
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10 ISSUES OF BEEBUC • 
EXCITING GAMES AND VISUAL 
HARDWARE REVIEWS • 16 BC 
APPLICATION PROGRAMS • SEh 
ADVANCED TECHNICAL ARTICLi 
• PLUS SPECIAL OFFERS • Bi 
PRODUCTS • EVENTS • BRAL 

MAGI. 

BBC M1^ -usr; 

A YEARS SUBSCRIPTION WOL 
figures based on the 10 

BUT IT'S NOT TOO LATE TC 

a * * ^ o £ 

v s o W * ? . 

(REE 

BEEBUG PUBLICATIONS LTD. PO Bt rCOMBE, BUCKS 

PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £11.90 (10 ISSUES) BEEBUG HAS BEEN ESTABLISHED 
NAME pOR TWO YEARS A N D N O W HAS 

OVER 25,000 MEMBERS. IT OFFERS 
ADDRESS TOTAL USER SUPPORT TO ALL BBC 

AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 
AND SEND TO:- DEPT6 PO BOX 109. HIGH WYCOMBE, BUCKS. 

(DISTRIBUTION AGENTS FOR BEEBUC) 

BBC Micro 
Tope, 40/00 Itack Disc. 
Econct compatible. 
ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
2X81 • Apple • PET 

* N.EC.-P.C. 8201A 
Dragon (book only) 
All software for the 
above computers. 

MICKO ENGLISH I BBC. Electron), Complete English 1 anguoge salt (uitxjn 
and ><rv<3ton course, 10 O-Levei. of 2* programs. Includes "spco* and 
spell" teal speech (no extras requited). f J J 50 
MICRO MATHS ?4 |Hoo'<*ni ie vision w wH i.mlon couiso co O Level. 
t24 50 (oxecoi 2X61 C12.O0I. 
SIR FRANCIS DRAKE AOVFNTURE GAME Authentic, historical. graphics 
adventuru yamo. £0.̂ 0 
ANIMATED ARITHMETIC Tc«tl»w u w j rnovrrg colour (Kiuras Irtoi 
word-.I An<". 3 8 EO.SO (disc C / . W I . 
BR A IN TEASERS Rook of 10 IPII* A pn//l.i programs. £S.9b 

VXCEIIVNI" EDUCATIONAL COMPUTING . 

'Imrrwdiair dispatch Micro Maths Micro €R>JJTIS(I and Master Maths. 
Phono or sond orders or rrvgucsis lor free exhibition Irjnflrri (3O0 progmms) 
IO: 

I ^^ I WotM leaders m oduMMViaf sotzwan. 
1_ L. (distributors • n ?4 countnt**. > 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 
24 hn Orders 

TRADE DISCOUNTS 
StW HOTLINE SERVICE •AS SEEN ON' 

TV 

ORIC AND SINCLAIR 
COMPUTERS 

One t compute. 4SK C5 (£ 7t) tat One Alnui computer 4RK £171 (flOft f 111 CCP40 One colour punier £12,t[£l IS) £132 Sinclair pocket TV 1113 (£104)1114 Sinclair UL LOmputer H'js (£3*4) £410 Ol Floppy due intaitae* (tW (£138) t1« Sinclair Spectrum Plus Compulor xeiK cm atji) ktaj Kit 10 uoaraoi.- im Speclrvm to Spectrum Plu-. wo t t» M0 Miciodnra til (£40) £« IIinlertaco I £41 (IM)) M/j Spccui olfor. Microdrive * interface 
1 • 4 cartridge! Et« ItlOOl CI20 Olank rmcrodrrie cartndoes £2-50 (£3) fJ Spectrum floppy disc mtcfUCC (IW Cwranj (Hot wc.i'or res -.uil*t>lc <MC dmrtn) £10? {Vizi [ I I ! fult« ("00 keyboard for spectrum 14? (TfJl f*J F„il« rtilllc- unit I*? (T47) f5? Inl̂ rtjKa } f70-« (£20) (.'i 3tK mwoi, upgrade Mi ror ttK DtwelnHn f.«.tu» ? n̂d S C31 CT1K} f » SpKlrum Crnlronlen print*! ImedacotSl IH ZX primer CHion rvpi«e«a Dy lt>C 
Alphacom JJ t r I (T«0) t S7 5 printer roll! Inlaid wlwtlMM Sincliir or aJpfuKDirj 113 (TI6) £21. ZXS1 conHhi1rr£S6(t35it4i i4k rjm packi ror 2X«l (?»(£»)£» 
COMMODORE COMPUTERS 
Commodore CIS Sl»rter P«k £144 (E142) £152. 
Commodcro l>lol'* tJOi (1231) £301 
Commooorc M £222 (£2I5i £2Si. Convenor to allow moat otdmarr rnooo CAurtle recordan to 
tw used with the v« 20 and lh« Commodore M £9-78 (M) ttl e*<c«n 
converlor - compatible cMnrtle recorder 
(£381 Commodore euveiie locorde* f '3 
(CU) £S0 P'ir.tri inlmtaeea lol Vk ?0 and IHa 
commodore B4 C*lronci«.ra»(t4i)f4«1RS?JJ 
£ « (£41) £46 ()iM dn.e £233 (£209i 12-'M IS20 
p4,rv1erJp4olIer CM £111 MPM0I Printer trw (f««) «as 
ATARI, ENTERPRISE, MSX 
AND ACORN COMPUTERS 
Atjrl BOOXL com|«iier £13S Iti3ij £1MJ Atif. dala recorder £37 (£37) £47 Alan due dn»e £206 l£!89f| £200 Alarl 1020 IKinler CIW |f«) Cl I'. 

Lntefprise M computer £241 (I2iO> I B « MSX 
(Goldstar com put* r £203 I tmll £21] Acorn , 
bxctron £119 l£ 119) £139. BBC Model U £404 
(£3SO £36/ BBC Model 0 wilh <ik mlerljcc 
L4UC l£423) £443 Colour (nonilor £220 (C728> 
£268 Konfla SOuDie demity disk interface 
system £H9(£131) £1*1. S « t>«kw« lor uxiaMe 
dix drtYoa. 

CUMANA DISC DRIVES 
lo lull disc interfaces o" Sinclair OL. Spectrum. 
bBC B and Videogenie. Single: *0 track urgio 
uded£170(£1U»£in. 40 tr dowcoe vUed £71C 
(£196) £214. 901 r » £207 itt»0l £20C SOU di 
£234(£209»£229 OvW: 40tr u £299 (£280) £320. 
40!' di C39S (L3W) £393. 601 r « £372 (£334) 
£374, «0tr di £«7 (£390l £*30 

P R I N T E R S 

Brothe- HR4 £167 (£146) £170. S*.nwa CTl 
C^A60 £237 (122(f) £248 Cannon PW1090* £382 
(£344) £374 Cpion nxeo £277 |£241| £282 
Cpaon OX0OF/T £314 (f2«tj £316 Fpvon FXM 
£339 (£2981 £32®. Combined maliu poolers and 
-Kj. lrn lypewilleri. 0'oilier EP22 £163 (£156) 
£176. O.olhe. TP*4 £248 (£2»)£7«0 lnl«.t*c.s 
IO lun lha alxin, prlnlart from VIC and the 
Commodora 64 £44 (£41) £46 

UK101, SUPERBOARD AND 
VIDE0GENIE 
We >MB aupport l ime Compulani Wnta lor out I.U 

COMPUTER REPAIRS 
We oiler a world-widn repair service Wrlle lor a 
quota! lo" 

S W A N L E Y E L E C T R O N I C S 
The Computer Export Special ists 

Dept YC, 32 Goldsel Rd., Swanley , Kent BR8 8EZ 
England 

Tel: S W A N L E Y (0322) 64851 
Offeejaf omen w k g n v UK prteee are JTHM I frnt and rnelude pml and VAT, fry. mono pnee in 
OraekeM rt lor t*DOn eujiomera bl Europe and mcft/dea injured a.rma.1 pO4la0* Tn# Ih;,<J p^Kr • 1 lor etport Cvtlomtri evtf de Cvnm frnctud'ng Xuifrafia ere; and include* mavred amnil petuage 
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The excitement of a 
DACC 747 t a k e off fires the adrena l in 

^ l ike no other computer simulation. The 3D 
pilot's view and full a r r a y of instrumentation 
challenges y o u to t a k e the role of piloting a 
Jumbo Jet.. .and once in control and taxi ing down 
the runway , there's no turning back. 
Take off achieved. Full f lying control at your 
fingertips and seven British Airports to fly to. . .the 
d r a m a of landing is wait ing to unfold as you sit in 
the hot seat of a 747 flight deck. 
O"" ll- lK<l"' " ' I'"- ' '• * itvlllpinlurpf>l(Mlm'Anliili,,lh FHIII," In-
IOQ*"-M<vh.'i>-t ml-.riCi.— ,-.(^—,1,.. |-» 
AHO»MMLAM»HKN><»T« C M ?•».•, CF J% WK M..W H I IL~» A*„, «0 <40 0UC> 
C n v w ^ c « W > - ) V * l „ , . . i , v « • • • » • iw f rv i (<- - - n vl f • 1 " »•• 

747 FLIGHT 
SIMULATOR 
FROM DACC 

Engines on. . .check... 
flaps to 10 degrees... 

check...increase 
throttle, release 

brakes. Increase 
throttle to full power 

..watch airspeed 
indicator. Aircraft 

taxiing, increasing 
speed... 170 knots... 

rotate, observe 
vertical speed 

indicator... 
increase elevator 

angle. 
Take off achieved!' 

® LIMITED ® 
Name woe- imr»s 
A' ii ll 

Counly 
PiiYIU* *JTi(j mo 

To: DACC Ltd. (Dept. YC<1), 
23 Wovei ley Road, Hindley 
Wigan, Lancashire WN2 3E 

Po'.lt odr 

I 

The leaders in Flight Simulation, L 

.,,..- ., ,1 it,.. OA( f Ti7 I In|hiSnt>.>!< .to. 

(it lt<iKliy>cclH!i)iif-llmliilC)idC' loi 
I Ii'* Mini of My compute r .o 

YotinXiy.Otiti'i by Ai i i^y mlh« liy I*>••' i m ^4li t olri^hoor I f J-l J yiTOQv 
K wiling JMt. P lnwf lr t i i ' 'i»y Af ft", ottou"' 

c m i u r n a r n cn n 

I s M 

i\V 

I 
is 

A: .IRO:» N»-«T<» » > MK.KO ALL» • HOB IFC-Y LI>—. C J. WJII.•>0V>N 
T-I <W7VIL4LL'W30 



AVAILABLE FROM W.H. SMITHS, BOOTS, WOOLWORTHS AND MOST COMPUTER RETAILERS OR FROM 
LLAMASOFT 49 MOUNT PLEASANT, TADLEY, HANTS (TEL. 07356 4478) SAE FOR CATALOGUE 8. NEWSLETTER 

THE NATURE OF THE BEAST! 
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1 FREE COLOUR 
POSTER AVAILABLE 
WITH DISK VERSION 

FIGHTER 
PILOT BY D.K. MARSHALL 

ADAPTED BY DARRELL D. 

AMSTRAD CPC 464 
A S P E C T A C U L A R F L I G H T 

S I M U L A T I O N O F T H E 
W O R L D S M O S T E X C I T I N G 

J E T F I G H T E R W I T H 
S T U N N I N G 3 D C O C K P I T V I E W 

A N D D E A D L Y 3 D A I R T O A I R 
C O M B A T . 

The SUPREME SIMULA TlON .. 
if loaves the rest at the runway threshold! 

S P E C T R U M V E R S I O N V O T E D 
'Simulation of the year - f964 ' 
by C R A S H M I C R O R E A D E R S . 

KKi 

Tv" 

— _ " -

AMSTRAO CPC 464 

Fighter Pilot 

COMMODORE 64 

Ftghtcr Pilot Disk 

Fig her Pilot Cassette 
LOADING TIMES 
OISK I47SECS 

CASSETTE 300SECS 
SPECTRUM 
Ntght Gunner 48K 
Fighter Pilot 48K 
Tomahawk 48K 
TT Raccr 48K 

Cheques payable to Digital Integration Ltd 

• £8 95 lencloseacheque/P.O. for 

Name 

• £14 9b Address 

• £995 

_Toiat 

Or debit my Accoss Account No. 

• £6.35 

DIGITAL 
INTEGRATION 

Watchmoor T r a d e Centre , 
Walchmoor Road . 

Camber ley , Surrey 
G U 1 5 3 A J 

Tele Sates 
(0276) 684959 • £7 95 Please send lo Digital Integration, Oept 

Coming Watchmoor Trade Centre. Watchmoor Road. Camberley. Surrey GU15 3AJ. 
Soon VAT and p i p inclusive within UK (Overseas mc. 55p. per cassette) 

Trade and Export enquiries 

welcome. Lifetime Guarantee. 

d 

. 1 



GREMLINS 
venture 

Gremlins the Adventure, 
available early April on 
Spectrum, Commodore 64, C16 
BBC and Electron. 

Dealers contact: Nkjel Banford, Adventure International 
85 New Summer Street, Birmingham. 
Telephone: 021-359 0801 

©WARNER BROS INC 1983 



mm 
g p j j g g g 6 6 1 3 0 3 6 CLASSIFIED Contact: Susan Platts 
ADVERTISEMENT RATES Copy Date April 29th 

Lineage: 50p per w o r d 
( M i n 20 w o r d s ) 
Box No: £4 .00 e x t r a 
L inage 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 a n d tho o r d e r f o r m 
publ ished in this sect ion should 
be c o m p l e t e d a n d r e t u r n e d 
w i th remi t tance . Credi t Cord 
facil it ies a r e a v a i l a b l e . 

Display — rates per see {Min. 2scc) 

O n e insert ion : £ 9 . 0 0 
Three insertions . : £ 8 . 7 0 
Six insertions : £ 8 . 5 0 
Twe lve insert ions : £ 8 . 0 0 
Display adver t isers should 
p re fe rab ly r e s e r v e space by p h o n e . 

Closing dole lor Classified 
advertisements is the 99th 
April for the June edition 

Post to 
Your Compute r , Classi f ied 
D e p a r t m e n t . R o o m H211. 
Q u a d r a n t House . Tho Q u a d r a n t , 
Sutton, Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
WDSoftware 

Utilities for the QL (f 10 on Microdrivel 
Tlw package offers wnok; key loading 
runrwno or deletion ot files. multiple 
formatting of cartndgos, and 9utO backup 
ol tiles from one or more cartridges lo 
another win optional ovoi writing of 
rumookH Ineddition.iiriittictnrvofSO * 
f*w can be viewed without screen 
overflow. NB a VERIFY program <s 
unnecessary QDOS does this 
automatically. Now include* directory 
print out end 'aprinl' to pr«it any Of all files 
on a cartridge with optional dated titles 
Owner* of tho earlier packago can update 
by tonding OUR cartridge and 25p 

Morse Tutor for QL C8.M) 
As for 48K Spectrum without spoech 

Currant Spectrum Software 
Tredewind ICS Cassertol 

Buya ship. provisions and cargoes to trade 
between the harbours of the Coral Islands 
Make a lonune if the weather and fxratei 
let you kve long enough to master 
seamanship and econonves, A strategy' 
adventure game with graphics for 48K 

Jenny Qumt ICS Cassette) 
Following an accident, you are strandod in 
the labyrinth ol lime and must find your 
own way back to the present with the ax! ol 
persons and objects from Jersey Folklore. 
Wool tho Black Horse of St Quen. the 
Dragon Knight of La Hougue 8«. the 
Black Cat of Carro'our a Cendie. the 
Witches ol Rocqwrburg end many others. 
A Text only adventure for 48K in machine 
code iQinUi. 

Morse Tutor (£4 Cassette) 
The one has il all1 4-19 words/minute, 
variable spacing, vanaWo number of 
groups of random letters number* or 
mixed, random sentences, own message, 
tingle clwaclers (including punctuation), 
variable pitch. FEEDBACK vu screen, 
printer or SPEECH (phonetic alphabet via 
Currah u'Speech on 48K version only), 
and repeat facility. Takes you to and 
beyond KYA and Amateur Rad«o receiving 
standards. 16K and 46K versions un one 
cassette. 48K only on Microdrive 
«• art ridge 

Spectium Programs on Microdrive 
All the above are available on Microdrive, 
canndges at * price ot f J.50 for one 
carnitine < the ptico of each program as 
•ftcwti above E.G., a cartridge with 
Tradewind and Morse Tutor would bo 
f 13 50 As a bonus, Gavin Monk's 
Indexed Loader is included tree wtth each 
cartridge 

available from 
WDSottwara. 

Hilltop. St. Mary. Jenny. C.I. 
Tel 10534) 81392 

MpB 

AMSTRAD 
AUSTHAO OWNERS 

Join INs oogirul arc be* uk< dub lor IM 
AMSCLUi' lout »mi M* - M lo ellf UMUIUy 
tape maoiCHio. ntwe. fthrtewt wit 

lfescouatA. ••cr-jn^n club jnd 
much irioti Wt .lnMv 'ihc nwnsc", Iron* all 
•wm turner BHinn. Seem 

JOW THru. >01N OS. 
} THI 4 u iuwmm til t-vU 

AHSClUn tt WOUHI SILWAAT STMCT. 
CAM.UKF. LANARKSHIRE flM 

REFORM SOFTWARE 
announce 

PAGLW0HO and PAGECODE 
DIRECT RFPlACfMfNT modules for 
the Fasword Two BASIC program. No 
Changes to Ihtr machine code arc 
required. 
PAGE/UNF'AGE text; page NUMBEH 
wilh TOTAL option; multiline indo 
(mmloni HCA0ERS and FOOTERS; 
OPEN out/CLOSE up !in.:S. SAVE/ 
iNSERT/DFl FT! .1 block: LOA&'SAVE 
(a/lrom nncrodnve or casselte NOR-
MAL/ALTERNATE printer conirol COCO 
mullipto COPIES, RFCONFlGURAOLE 
10 Suit most USIff requirements 
S«(jp/r«r on rasscire wi l l instructions 
ft" sor.d cartridge lot return! f9 99 

REFORM SOFTWARE 
4 Evelegh Road 
Farlington Hants 

P06 1DL 
030 

STOP-REVEAL 

A urvquc caudle for the 48* Spectrum 
Genuinely lets you 
1 S I OP virtually oil programs. BASIC. 
M A C H I N E - C O D E ind even 
HCADERLESS FILLS. protected or noi 
2 REVEALv the hidden flu^t. in Vochin.-
Code programs (Could be duos in 
advervum gainesl 
3 LISTS actual Machine Code on youi 
video 
Now vou can STOP. UST. MODIFY. 
STl iny m « l Spectrum programs at vour 
leisure I And cassette is Microdrive 
compatible) 
Includes a DISASSEMBLER so can 
even study Sinclair ROM, etc. plus the 
most Advanced HFAOFR RFADFR «v»r 
written plus pages ol SECRETS OF THE 
TRADL e»plainirig proiesvonal methods 
used 10 hide hncs programs, etc. 

YOU CANNOl GtTA MOW 
rowituuL CASStrrt 

I Even STOPS Rf VEALS programs which 
arc a rjenume 48K long) 

POST rs 96 FREE 
tturopo MS (1. Other areas add 171 

KERR 1 3 HIGH STflEET, 
KING'S LYNN. PE20 1BX 337 

MEMOTCCH 
BRUNWORD CI 9 iO mc Sunpiy tho besl' 
User cJiih — "I wa*. .vrin/ed how much 
power ihc programmer has managed to 
cram into the tape pnOuKje.. Loads in 
31 sec. Files m memory. CUl & paste. 
sMKh, block delete etc 
OATAriLC E13.S0 inc. Now relets" 
Powerful card lil.ng syslum Very last 
nlphabotica!. numerical 01 dale sort User 
lit-.-idinq-j A print formals 
NCWCWG tb 00 mc Now releasrj Fte-
locaifc youi <isM»mt>iy [rfogrammcs 

(Orcrzoas add £2 00 per ortl#t) 
SAr lor rteifliK or ciwquc lo 

BRUNNING SOFTWARE 
34 Heist on Road. Chelmsford. 
Essex CMt 5JF 0245 2S26S4 607 

SPECIAL A G E N T 
DE-LUXE SPECTRUM 

COPIER 

A multi purpose yet extremely 
easy to use tape copier. Ideal 
for the experienced or absolute 
beginner. 

" " 5 STAR RATINGS " " 

1. Copies multipart programs 
all in one Icuiding. 
2. Copies Basic. M/Code and 
even the Headerless programs 
upto 51K. 
3. Cannot be fooled by weird 
names or false Headers. (Oiher 
copiers would crash). 
4. Can remove Autostart from 
Basic. 
5. You can determine Pauses 
between sec lions it desired. 
Onco you've experienced this 
Super DE LUXE silk smooth 
copicr, you'll never want to use 
any other. 

£5.95 
0/scas, Europe • 50p 

Others +n.50 
(Order as SPECIAL AGENT) 

K E R R . 24/2S H i g h Street 
K ing 's Lynn. Norfolk. PE30 I B P 

Sll 

THE ULTIMATE Spectrum tape Back 
up You've scon llie i « l now buy lha 
t»:%t Menu driven with on screen 
header information. In dccim.ii and 
hex only E6 9S inc p&p. ASK Software. 
2ii Mow) Ffynnon, Hawaiden, Clwyd 
CH53JU 629 

A M S T R A D 
Super dctuxc tap<3 copicr. 

Copies all your Amstrad tapes ai 
your selected speed. Removes 

protection. 
£5.95 

Please order as A M I 
O/scas Europe • GOp 
elsewhere + C1.60 
ZX Guaranteed 

29 Chadderton Drive, 
Unsworth, Bury, 
Lanes, BL98NL. 6 ? 7 

* BAC'K-l I ' SYSTKMS FOR * 
• CBM-64 & V K - 2 0 * 

NCW ii.-U'KI rmiAKDMk it M « 
llw* IK'K II'IWA 111 1̂11 !,iitiiilii u.lik up IhurO 
nt** mink. Su,ulx\l iii fcHW I il 
.ifvi jt.« f helm, i f ii'u « oWf l * unmil 
r list IJW1IC I|. t. îi \'IC 1-, U ̂ aj rrvA. u ii'|i\iit jpii^lam .. W C. 1 JL>. it «ill|-4ifi\ n\ ...-I. 
I...I fik>tlv. Bt iKilrlUjC rhc K-wr.1 

' f»r i"Hiir.>.in urfi- i *('i-><il irjmlrr 
^.n^jic to r cpcrtcrnrj i»f jpnipom î i rN: 
vv.^t iV-.L ,i\ii kwiS Iron Ihc lir.l Ihr. fndlXHl 

jS'ittf, ^uMyiK.iiiihriyifiii.il 
I iWvtXK* Krtvrn înir nijlftjl 11.i.[i 
It,. ..J ||. h,- inn ! 1.1 Ml It !.« (J M" 
II,.11 u)> Ik.,i'.1 Mt II «illi tHIMlIf 

rlJ 111 uu pAp 
I h i up It...ill VI, | (Itfci .l... « M.xV 11 Mill 
imh t in til Ilk' p 

VT.7 I^ir rhf^nr fl) 

T U K B O l ' R O N K 
Ki Kiprm Mrnt. I'jrkiiiMiii Iaar, 

ll.ilit.ix, Wnl ^iwkvfiirt l l \ l J I G . 

MULTIPLY your income/pi of i1s NOW wth 
the breakthrough ENTREPHENtUR ASSO 
CIATION Discover new. lasting success Act 
today! and send for lull, frte ctato^v 
FNTRFPRFNEUR ASSOCIATION. Dcot A4. 9 
Cork Street. Maylan. London W1 

4/3 

DHAr.ONMndinealc Sprr-nd Sli«-«1 75CcolIs 
f /*%»». Average total fi&Cors. All (unc-
tions supported with menu and instruc-
tions Only t'9.39. Media Magnetics, 
Free post. Wfst Bromwicli B70 GBR ' 'j36 

ASTROLOGY 
for beginners 

only £11.50 
A Starter Pack conipriiung a simple 
program lo caSculntr a horoscope, an 
introductory tmoklel & 2 sell-toachinq 
progianis (how to irrtCtpret the horo 
scopo). 

No previous knowledge 
required 

4»K Spectrum. BBC/Electron, 48K 
Otic, Diagon, Tandy Color, Tandy 
TRS80, Commodore 64/Ptl. Atari. 

Amsnad, Sharp MX80A/K/700. Colour 
Genie. Video Gcnic/System 80'PMC 80 

many mora programs for 
experienced jslroloyots 

afso other micros 
Dei progiantrumn /,jn lhans in 

Nederlandslalign vermes vcrkriigbaar 
voor Spectrum. Vraag Documentalic! 
Cash with O lde r (add bOp Outside UKI 
or large sae tor the tree catalogue to: 

ASTROCALC (Dept YC) 
67 Pcascroft Road 
Hemel Hempstead, 

Herts HP3 8ER 
Tel: 0442 51809 M : 

s 

n 
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11985 VERSION! 
Would you like to transfer your Spectrum programs from 
Q MICRODRIVE TO MICRODRIVE © TAPE TO TAPE 
<D TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 

Then do it with 

TRANS-EXPRESS is thn m»t comprehmwivw p*ck*g* of four m/e utiM»~. to' 
transferring Spectrum programs Thcry are user-friendly, simpl« to use. rcrabie £t 
very efficient 

Tliey will enable you 10 iiaoslcf any lonctof programs ud to '.he fu» 48.OK length 
TAPE TO M'ORfVC wfl obo automatically, t< nccewery. fr<xJi(v. restructuio >>inl | 
relocate both BASIC and M 'C to run from m'dnves 

You can buy any ol the 4 programs leu C5.50 or TAPE TO M/OBlVE AND I 
MyOmvE TO MVDRIVE together for £7. SO. Of all the 4 programs on a tape lor 
C9.95 or on a m'dnve cartridge 'Or f 14.95. 

MICRODRIVE TO MICRODRIVE 
NEWI . . . A M S T R A O version of TAPE T O TAPE at £5.95 only. NEW! 
Transfers program* ol *ny tength. any speed. twadedess. with unorthodox loaders, 
etc Continuous lOADfSAVE, repealed SAVE, lull abort., full header, reader, 
unpioiett, etc. 

(*ost seres me i m r i u n s o m M 0 ) © 0 ® 
Nome 

' •noon crtrrjur'Ki to 
IHRMMLEIOQIVFL YC 

; | C 77 Dyne Rd. London NW6 7DS ip^oa 

COMPUTES REPAIR CENTRE 
tUVf you got problems with your 

computer? 
THEN CALL US 

BBC. Spix-nrum. CUM, Dragon 
Mailorder or c*Uin 

ENFIEIJ l 
COMMUNIC ATIONS LTD 
135 High St, Pondera End. 

Enfield, Middx 
01-805 7772 

024 

M1CR0DRIVEWAFADRIVE 
TRANSFER TAPES 

Transfer majority ol your games to 
WAFAORtVE or MICRODRIVE using the 
007WD or 007 MD taper. Those use tho 
Semi-Automatic method proved to be 
the MOST suewsslul available. In-
cludes transferrin!) ol Mcodetlcss pro-
grams Sr program? in map area. 
Tno Waladnve 00/WL> includes system 
to greatly roduco Loading lime for 
multipart progress. 
Longer program&ttypor Load* can bo 
transferred to WAFACARTRIOGE 
using techniques printed in Newsletter 
ol MICRODRIVE & WAFADRlVE EX 
CHANCE Scrabble. I utl throttle. etc. 
etc. 
00/WO or 00 /M on cassette £5.95 
007WD oil WAF A £8 95 
007MD on CARTRIDGE £7 95 
O/soas, Europe • 55p Others »f 1.05 

MICRODRIVE/WAFADRlVE 
EXCHANGE CLU8 

Membership is |usi E6 lor 
12 i ssues (C9 Europe, 

£12 elsewhere) 
ZXGUARANTEED (SPU) 

29 Chadderton Drive, Unsworth, 
Bury. Lanes, BL9 8NL. 

Tel: 061-766 5712 

C M SWAP 
lA <fvni<v, of Cr'nnuTMracs iiwr™nysi</ 
T»I»e eicliange dull Iw Commode** W 

• f'e*1 ' f r, • h.Kî v 
" Free Postage " t Jtr-l.1 d.mn 
* 2 lor mure) for 1 pruuilt 

II CyrtthM Head. FOOLF. Uorwt 
<02021 nvsy\ 

026 

Spectrum Repairs 
116.3a inclusive ol labour, pari*. pAp 
etc. ZXfil fur i t t. Kn>t reliable service. 
(Av. repair 24 hrs) by qualified cilfim 
eers. Srnd computer only to: 

HS COMPUTER SERVICES 
2 The Orrhiird. War ton. Prrxton. Unc«i 

PK4 I BE. Tel. 0772 6326S6 or 634897 

The Publishers take an 
reasonable care to 
ensure that classified 
advertisements are 
genuine, but readers 
must satisfy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they involve 
large sums of money. 

»2tlrt28 

» U1 -

BIAflH CASSETTES 
Rely onlhn profasilorwl* for guaranteed lop quality computer1 audio caisanei at grti l valua 
budget price* Pecked in boxes of 10 complete with labels inlay curd* and library case 
Pr<*i wJi/tit VAT, pott ft 04 
Length 
5 mmstc 51 
10 mint Ic.tOl 
12 mint te.121 
I5mm(e.l5t 
» min» (c 301 
€0 nuns (c.601 
90 mmi (c 90: 

Box Price 1101 
M.35 
£4.40 
£4.45 
£4 50 
£4 70 
£5 30 
€7.00 

Qry Value 

Cheque Poitat Order enclosed for 
TRAOC ENQUIRIES WELCOME , GET BEST tenwr,. SERVICE(TPFTOOUCR, ouv CHHCCT FROM 
MANUFACTURFRS OF PROFESSIONAL BRAND CASSETTES 

NAME 

AOORFSS 

PROFESSIONAL MAGNETICS LTD 
(Dept. CCOI. Cassette Mouse. J » Huntlet Road. Lcodi LSI0 3YV 
FREEPOST Tet IOS33) 70«)« 

r Road. Leeds LS10 3YY A 

l\a/wV 
MICRODRIVE BACK-UP 

"THE PRINCE" 
Tr.insiorsall uitinviir!gMif-s including Underworlds and "Knight lioro' 
"'r.msSoxs "Oecaihton "O/rion^" '<3iostbrj8rrt' "Lordfe of Midnight", 
"Ntoniy Mote", "Ccdcretrnc Maf, Trashmait". "Pygamarama", 'Sciab 
ble". "Cnoqurrnd flaa". mx-s imnaitio aimf-i and roany more 
Absolutely auuKinieed lo v;oik' Incicdiblc ystuc at £6.95 
Cheques to M. Alexander, Alexander Computinq Systems. 67 Laiu-
downs Lane, Charlton, London SET. 

Alexander Computing Systems 198S 493 

UNLOCK YOUR AMSTRAD £ 
with AMSKEY 

Easy to use, utility program removes protection 
and allows listing, studying and copying of your 
precious software. You choose, loading speed 
and protection of your back-up copies. Fully 
automatic, header reader with on-screen instruc-
tions and prompts. 
FREE PEAK AT PROGRAMME. Allows you to find 
the messages and words in your machine code 
games (very useful for adventures). 

Only £6.99 including p&p 
Overseas orders please add CI postage 

Interlock Services Ltd. 
Dept YC 

37B New Cavendish St. 
London W 1 M 8JR. 
Tel: 01-609 8301 014 

•VORLD Series Cricket Captain England 
ogamst Wejt Indies or World XI. Includes 
speech 48K Spectrum. C4.95. Bosofl. Lyn-
twook, Borth, Dytcd. 604 

SOf TWARf uxchangr Swap youi used 
programs. fHEt membership. Spectrum/ 
Droaon. Huge |i'ttgr;im base SAE for 
dntaif* UKSFClYCi IS Tunwoll Gr«.-ave 
Sheffield, S5 9GB. 60? 

•ACCOUNTS". 48K Spcctrum. maintains 
LJish and bank accounts, analysing l.OCO 
entries under ?6headings m full dnt.nl. plus 
trial balance. £3.75. Also "Address" holds 
200 addresses 12.50. Che(]iies/PO to lunn 
lAbcuuritiug Set vices) Box 621 021 

ZX81 Learner Labi. 110.00. ZXWI MK RAM 
p.n:ks f?5 00, 7X81 32K RAM packs £15.00. 
<;X81 1 bit HAM pack 110.00. Lcnton 0t>l 4»t2 
6041. 019 

MAGIC-MESSAGE 

Put YOUH name in Machine-Co<Ie 
game or simply alter existing mess-
ages. Could also reveal hidden words 
MI Adventures. All this is possible with 
MAGIC MESSAGE wh i ch lots you look 
at and chango messages in a Bytes or 
"disguised" Basic program Even 
Commercial and ihc Hcartcrless pro 
grams can t>e changed 
tood MAGIC MLSSAGt. play <n pio 
gram & like Magic mossugos wilt 
HppeM on your video 

Post £5.95 Free 
OltC3i. Europe • Vjp 

Otlw's ' f ) 55 
IPIcaso order as Maqic Ml 

ZX-GUARANTEED (SPU) 
29 Chadderton Drive, 

Unsworth. Bury, Lanes, 
BL9 8NL. 
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ATARI 
400/600/800/XL 

Cartridge Transfer System 
Wars tor vaw CiHlnOQi'l lo line o' djc Simply 
dUxj the sukMO cartrntje jmwaiw txvuo imo 
the camagc sockct ana load « tie lactydrv: copy 
an yOu * x « I«rr rHI»— piogiam JSK RW.I 
nwwiirt lequtnl tape of du VMWWI 
Mo moofcabartA to you> (arfUf ifO»Ml 

OinUul 400BOO %y«>»'n t(5 00 
WW MMOXL version C»00 
Tup* to 0>«c Pansier utility 

CX>R baud ulgk. up* le due transJer 

rap* 10 «K « » 
Tup* Oufllicilflr 

(Xpkuir alnvMi a* ol y«» HASiOi-iwctun.. cor* 
rje>s arwivw e»y srtjlu or mda^iagc <W 
MAW recommended 
Taps Oupuuw rs oo 

Fail l 
RHu» lape loader ww oy re-roe<*dieg JITWI 
an Ol your mglomutli irary. ttASCmaeriine 
COOT. t»o« a lavif ctsli W I * 10 W . I 

f 9»l Loader » 00 
Pncosinciuonpap SonsSAferureieiecitaiSOl 
Tlx-io VXt Other i/ldcac 
S. Terrell, 17 Cock Close Road. 
Yaxley. Peterborough PE7 3HJ. 

U.S.A. — C-*4 (.roup would 
like to exchange snflwarr and ide*\ 
wilh Ktiropcan groups or indivi-
duals. Prefer disk, bul will enntidrr 
(apt. Respond lo: Metro-Area 
Commodore Club. Box M, 
Mendolu, Minnesota. 5SI50 — 
U.S.A. Or call: (612) 778-8188. „ , 

DUST COVERS FOR 
AMSTRAD 

CPC 464 £6.95 
• Matching proofed nylon, treated wrh 
antistatic mhibitoi 
• Piped in green wUhAMST RAD CPC 464 
on keyboord. 
• State Single or twopiaca, colour or 
mono. 

COVERS FOR OTHER 
COMPUTERS 

BBC. DRAGON, COMMODORE, in beige, 
piped in red or blown. GOLD STAR, 
SANYO, SONY, and TOSHIBA in mack 
piped in grey f3.60 SPCCTRUM PLUS 
und QL in black £2.50 each with name on 
keyboard. 

MATCHING COVERS 
FOR PRINTERS 

AMSTRAO DMP I. CANON PW 1080A. 
COMMOOORE MPS 801, EPSON 
FX80/RX80, MANNESMAN MT80. 
PANTHER DXI09. TAXAN KP810. 
BHOtHfcR HRi. Ail at 13.SO. JUKI 6100 
otC4.50. 

48 hr turn round, brtt C/ass ponagc 
88D Computer Dust Covers 

39 Manse Avenue. 
Wrightington WNf 9RP iightingi 

Tel 02! 57 422968 598 

HOME ACCOUNTS. Put your house in order I 
Probably the best hone use (or vour 
computer1 Comprehensrvfl coverage o( bank 
accounts, credit card;. HP. etc. Inbuilt 
occurocy check (or ell liaioectionft Projoet 
tmhriow (Of any period ahead Available for 
CAM 64 or VIC-20 f 7.SO or (toe details from 
DISCUS SOFTWARE. FRELPOST. Wmdnuii 
Hill. 0i.»h9m T05 98R. Tr 08045 55532 

477 

KKEK T K A C H Y O U R S E L F M A C H I N E CODE LESSONS 
Wilh Ihe ROYBOT 1HK Sprtlnim Machine Code System. Simply type m 
instructions, dynamic displav-. Allow CPt' memory iiit.rimt workiiu Svs-
lom comprise*full scalc ASSK.Mtll.KK, DlJv ASSKMULKK DKIUKMiKK, 
TESTKH. ON-L INE L E A R N I N G AID with advance easy to use rucililK 
opium* includ.' umiik printer, microdrive. hex or decimal number*. 

Ca inctU (7.IS, C a r t r i d i c tS.7t. O w r s c v • El.oo 
R O Y B O T 

IK-pl YC3. 45 Hull bridge Road. Itavlrigh. 
Essex SS6 9NL. l et 026K 77166:1 for leaflets. 

611 

Amstrad Computer with 
Colour Monitor. New 

December 1984. Little used. 
Includes Four Popular 

Games and 
Wordprocessor. 

Bargain £239. 
01-6484445 623 

Serious Software for 
AMSTRAD & SHARP 

Eg O fcvpt rrutlrt f t . fXiiaiiavr f 10. SiOCk 
C rvvrol E6. Slurp Compiler t M. Amstrad 
One to 0t«. Tr.vn/ff £9. 

Vt£ tor c.v.voqur {State mxnmei 
DCS (YC1, 

South Parade. Br.nnh.-tll. 
Stockport. SK7 3RJ. 

622 

BORED WITH JUST PLAYING 
COMPUTER GAMES? 

Wish you could do something more useful with your 
computer? Well now you can! And it's so simple! 

No cum) to urKjMMarxl nuchiiw cod* o> purchaco oxponeivo interface 
cQuilwnT Withthenew 'LITAC' liQht-activatedconiiollor you can control 
main* or butter y operated B<iwpnwni diroctly. The "inAC" controller, wtHCha 
suitable tor use with any home computer, uses atigmactivated transducer 
mounted within « special suction cup which can be positioned anywhere on vour 
TV screen. The detector isact.vatcd simply by programming.) while spot to 
appear in fiont of it. The 'LITAC' detector connoti a high tjMudchnngeovur 
hinged armature rolav. the contacts of which are fully isolated unrlr "i be used to 
turn f l*ct rical equipment on or of ( 
Typical applications include control of lights, motors, pumps, taperecoiders. 
robot arms. etc. 
Up to four 'LIT AC' controllers can be powered from a separate mams operated 
power supply, or alternatively a 6V battery may be used. 

CXAMPUS 

( 
T.V. 

ROBOT ARM 

'LIT A C controltois £6.9Deach. Powei supply u n i i f4 SOeacii PAP f l .00. Ctiegue/PO lo 

PHOTON ELECTRONICS, 90 Lower Road, Hednesford, 
Cannock, Staffs WS12 5NB. 

orS.A.C tor luilhei information 610 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 
ORIC 
ORIC 0UUBRY £24 
1 ol 11> channel controller 
ORIC ADC C34 
Superfas: 8 channel analog (fcgital 
scanner. 8 bit reso<ui>on. 
OBtCI/Opon f 39 
t£ programriuble channels 
ORIC PRINTER £9S 
26 col, malrn. yiaphics doubkj sî Od 
prml, ink & ntibons 

2X81 
ZX81 OUU9RY £22.50 
t of 16 channel controller 
SX81 ADC £34 
Superfast 8 clunnct analog — digital 
scanner. 8 bit resolution 
2X81 I/O poti £34 
16 programmable channels 
7X81 HI RESOLUTION 
GRAPHICS £28 
stunning results, 

ITEXT SOFTWARE o new range o< educational programs. 

TOODLERS Ipro school) 
LCARN your ALPHABET 
1 EARN to COUNT 
LEARN your COLOURS 
LfcARN youf SHAPES 
ABOUT Ihe HOUSE 
ABOUT Ihe KITCHEN 
ABOUT CLOTHES 
£3 96 each 

Send checjuc or Postal Order to: 

MUMS & DADS 
ITEXT cookbook (English) 
ITf XT cookbook (Chinese) 
ITEXT cook boo* (Italian) 
ITEXT cookbook (Indian] 
llfcXI Wine & Beer Making 
IT EXT Cookbook Desserts 
ITfcXT Cookbook ConfectKin 
f 5 65 each 

TECTEL 
Telford Opportunities Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952-581738 

PftPft 50 fot control boatds fl lor lupcs 651112 

H M b T R H D 
T A P E COPIER 
CHOICE of SRVE SPEEDS 

PRODUCES UNPROTECTED COPIES 
OP ALL PR0CR»HS TESTED 

O N L Y J E T * . C O SPpWfAifi CO#1»irTf 
Hf »t l>KlH»IRH X, 

n 
VIC 20/CBM SOFTWARE HIRE 

Free member snip 
Dozens ol tille* le y 3D Time Trek. 

Ph.voah'-. Tombl Irom 60p per 
wer** Send SAF Inr yoni Hireiit lo 

Vic-20 Software Hire (YCl 
242 Ransom Road. Mapperltiy, 

Nottingham. 
Sfjfc ivfl.1 (*, /|//MV 4OH 

COMMODORE 64 AMSTRAD MSX OWNERS 
MIDLAND COMPUTER LIBRARY 

I Ail tne men titles on casnwie on 
and cartridge. 

3 lî fl v6ur I ' l l t ao 0 . 
afttoimtfv tree 

3 rwnwitiii ce 00 
a llrt charge from only f I ec pftp 

lor ti* 7 dan 
t> So howl lo tria a#T«ix>t of gmn 

voo c*» 1"—̂  
6 Al earn*! or.jtrialv iwh lull 

OocvnnerilatMrv 
Send crtKM of pona! oracr ror i«.tri >ov' liw M<(clian] or Itt&t SAr lor 'urlfier <*rt»ii> 10 

MIDLAND COMPUTER LIBRARY 
The first and Largost Commodoie 6 4 library in the wor ld 

3 1 Cvenlode Close. Lodge Park 
Reddilch B9B 7NA Telephone 0 5 2 7 2 3 5 8 4 

7 &)enet. 8usr«S3 trvi Cducal̂ nal 
sol i ware 

8 Rci.«N ol PHI . . . v . . GUTIMLML. 
9 Lovnest ivHw hard ae<l soflware 

(ŷ ea «i llw UK 
10 now . . < money back 

tfMumrr 
11 Over t 000 ijaras n sMCX K . 

many US imporla 

ATARI 
400/600.'800/800XL 

Tape lo Disk Ulilily 
Transfer single AND mulfi r.tage 
"tiool" tapes to disk and then run tnem 
from a last, autoload menu. Ihc only 
one thai can handle up to five Mages. 
£12.95 me. 
Tape Copter 
Easily dupl caic single and multi stage. 
MfC, BASIC, even non-standard formal 
topes option lo Wrvo copics al faster 
I>JIHJ rales. £G 95 inc. 
Chequas/PO to C Gibbons. 1/0 
Brad well Common Boulevard. Milton 
Keynes. Ruck« MK13 88G. 

544 

DUBROVNIK 
FOR LONDON 

I want to spend 30 days in July 
in London. For ihis you spend 
rest in Dubrovnik, I am 28 
young man Inq, Elektrotech-
nics. Tel. 050-24-229, 

P A R E Z A N I N S L A V K O 
M. Maror ice 19 

50000 Dubrovnik 
Yugoslavia. 

617 

C O M M O D O R E ! 
SUPER BREAKER BACK-UP BOARD 
For the Commodore 6 4 and Vic-20 

W h w a second C 6 M type cassette unit is connectod to the board i( will 
make hack-up copies of cassette based software including lurbo rfast 
loaders. Basic and/or machine code and data liles. Priced al f '9 .50 plus 
50p p&p UK (Europe add C i .00. elsewhere add £2.00) . A n optional 
R E S E T S W I T C H c a n also be fitted tor only C 2 . 0 0 extra inclusive. Send 
chcque/PO or stamp for full details to: 

C. KENT, 15 Bjmburg Close 
Dunesholme. Corby. Northdnts NN 18 9PA 

% t 

i 
i ] 

C O M M O D O R E 
I 
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The definitive role playing 
adventure from the pen of the 
world's leading author and the ^ 
keys of the world's leading A m « . 
software house R j y l a v e n t u r e 
In your High Street shortly, S^fir I N T E R N A T I O N A L ™ 

85 New Summer Street, Birmingham B19 3TE Tel: 021-359 0801 
480 

SINCLAIR 
Service Centre 

Wo have mo spares (or all repairs lo 
Speclrum, 7X81, Inlortaco I. (Actotkivo, 
Ram Pack. 
You ptty E10.0D ami parts and return 
postage All unH3 repawed to the original 
htriiul.ird iiurvg rjeni j ino Sinclair spates by 
our HNC qualified Staff 
Also HVriitabl« Spocltum memory update 
16K 4BK fitted by us C28.S0. 

Quantum. 33 City Arcade. 
Coventry 

(0203) 24632 
565 

ORIC 
A D V A N C E D USER GUIDE 

For (ho One -1/Atmos, this book 
gives a 
complete description ol the operation 
of those conipulais, plus a complete 
HUM disassembly and circuit diayram. 

287 PP ISBN 0 947929 01 0 
Avjilabiclrom bookshops O'hymjilat 
riO 45 One it&p) from. 

A D D E R P U B L I S H I N G LTD. , 
P O B O X 148 . 

C A M B R I D G E CB1 2 E Q . 

•Rewt/^^ry Md&L fixt^vbu ve,— 

O x x o y c ^ keep yc^r computer 

Qi^ / e s s ^ 

For further information on 
our computer work station 
and display/storage 
module, please write to: 
Cass Richards. Remploy 
Metal Furniture, Neath 
Abbey Road, Neath, West 
Glamorgan. SA10 78L. 
Telephone 0639 3812, 
Telex 48229. 

Remploy 

AMSTRAD SOFTWARE in ROM! 
Mrtl MAXAM — A new lull-feature n» 
compromise Assembler/Disassembler/ 
tditor with a difference It's in a very 
lull 16K LPFTOM which plugs directly 
into ihn AMSTRAD Nn waiting while il 
loads — it's always Ihem You can still 
use the Disc uml. You also QOt. as a 
bonus, a new oxpanjron socket lor 
Amor's range of Sideways ROM 
cartridges (containing, for «sample, pur 
forthcoming Word Processor). 
MAXAM uses no BASIC RAM space it 
lets you mi> BASIC and Machine Cod* 

just like the BEEB Or. vou can 
assemble direct from the tditor. and 
you can even use the Editor to edit 
BASIC PROGRAMS, 

MAXAM >s ESSENTIAL software lot 
the serious AMSTRAD usor 

MAXAM 
MAXAM. including Adaptor Ct>3.90 
On Cassette (simplified) C I3 50 On 
Oisc (full-feature) £26,90 Prices 
mcludc noil pacmng Full handbook 
Mooted. 
Order Hotline 01-653 1483 l?pm-
(jpml 

Technical Data 
•Super fast 3000bncs.min assembly 
'Conditional A**embiv 'ftain English 
error messages 'Full Enpr*\von 
evaluation. * Unrestricted lable names 
•Directives include ORG. BYTR, 
WORD, TEXT. RMEM. LET. IF. GCT, 
PUT. LIMIT, CODE. MOCODE. RF AD 
Command! include: LIST. NOLIST. 
LISTP. TITLE, PAGE, PLtN. WIDTH. 
DUMP 
•Menu-driven Screen Editor includes 
move copy and delete block, tabs, 
search and roplace, print all/pfl't of 
IMI. Load Save all'pait o< tent. 
Disc,ROM version only. Register 
display. Memory Edit commands, 
breakpoint, string soarch in RAM. Link 
to AMSDOS 

Cheques/Postal Orders to: 
Arnor Limited, PO Box 619, London SE25 6JL. 
592 Technical Enquiries: 01-852 2174 i S i 

POWERFUL UTILITIES 
UlSllfU 

vrroMuii *<t J upr <•»« ..dH 
r***n<*. ,i y*t to law re ropy 
tc. a choice «f rtiree ifiirti nenvul 

Uf *ei> *** exî pnutes * 
i w i n r«*a« n i 4ep.e*en bur 
won C w v » DM jec v * Ino 

I IVue | U « leen, lulaiiM <Vi 
<a*u»le r.e. r rr icrt* xt 

0 « y (7.TS 
Tape iodic uum, due inorvy 

TAft coritnt 
iraqur nvttvrr code proqrâ -s to 
* » • v(uney back up iepm c' me 
mtanryof p-crrnW sotwaie 

Av,«x»c for 
VK n /liewi wc. 

C lunar, .1.W . 

TATt TO DISC cm u n c i 
BBC 
A very uveTut utiKy to tie*. wilt 
llfc-v UuOOOrn tape po r̂wm onto 
yowr own dltri Orrtrt1.i l 
ATAJTL 
A ,uui purpote prcoram mar HtrMi 
Ui«e •A'<5e ooot tusgrjms to be 
V«Bed onto doc ncUJOes Output to 
tape Mwkl on all nKxieti 

ONLY te.es 

COMMODORE 64 
Tttf nr IT nANCC or uiatni i fon rut H wmrriN BV <*MO#« tt»o**ALl tOiDurmorrtuoNMi 

one otfccrofv vi.o 
Al Utt > r**Uy pvwt'lui •>. ((.v^ jrrJi.tWy^.g',1' ». tf r-.«Aflm a 
'jnqc Zf SOnWAll prOCfjm tVtCrv*Y»t<opy MM 4 WlHWtW IC 

anS *-w;wf»lt <MK ' t>R« Copy* .vxrj::jlvrf >as >13 
* I I « L F P Q P R V A 0 I * Y « U T J N I R U M » iliH%JHytiM* Op 

OviftdiK mw run h*hr«f du kucrq w w»y 
wiHu' Cep4ff -Ji^-. wWfthw copyng r •*> Trj** 
FWLMTO* -Mr^n F T . R . A K . R • W- !(•*• T I, 

j-ii-.r VicwtMm.Fjil format. UnurjUh.Ohi WonttM 
Mem Mataf, I D * < l ( l * . Rffwmr. krMdw. DIk m T*p< 
•vert IVJI mtMt«m 

(2t,tJ 

QUKKDAC 
r*Cm/ iirtH»Ainu 

lpi»d v yttp 1S4 • ilv tfm iww 
Iwdsi'itM k • 41ICW1 • vm-
A fiJkkJtjr tn̂ i yn, i -

rxorriv.iT % mtnu f«t hv»<Mng O" 
yow#ewndto<i oc i f# r u ijr 
If i 'OT^l J/. D" i x AO "DIlCO TMI 
U|*» w OV uUC,\. JfWW ol 

<ftv A null *or t* OIK -Invc 
o M v t i i . n 

fATTOACK 
'mm LM< MIMfy 

< yur mow «tftrfrJTfe tc 
Ngh ip#«d t«Jd tiMWfn T^ 
HK>»T wpMill(il«d .. **. 
oWv; vmov. rf mo-4 Mwillptfl . .•tw-krr |rv» LM3 MtfC 
prrvlanllyw JjtfSJfi Simpl* I u-/ 
««« ifeW 
fa--v.e- tckAl TlirliXW M*H 

«» IW MO T'll *vJ I 
.-AT" »000 WC: 
A VMy ^^itofwlproywn. 

OMIT H.tJ 

ROCKET 
F*d up waiting 'or to 
Kvy .v>3 JJVT' ft a wt̂ ty hy 
Ene uoqfw**. u>«!Ji JO 
am ty Aou: • timvt *tw 

,vti>wv3 'Ĉ  rcjrwv* liwcJ c<«r 
m ^ Doet not i w ! 
i/ 6A&< « ft uvd r»t> 
grjvm (in «ho tf v w J wKn 
"4W1 t' • reload Indtprrv 
Oantly A f> « ^O* 

ONLY C7.OT 

DISCO 
T H E ( A M I O O O C v m m 

a ' gww«nlf« tN\ rt 6»«l 
U- utiity in !fif 

V#fy Mty I* ui# no program 
lUrtg kiiowlftt^* n«*M 
Ac/orunr Jly rwntrv Orw* 
:ir\ tr,) rrwt- pjin (fi^Mm Ao-
j-̂ nv »uto run Off 
ujrtfmrJ ^ cjn ̂ o br ir>ar to 
r«tilo*d OukkdHt wrv-y 
<nr iMtn) (Mn (Av 

fLJft ONLY <t,n 

HIGMOUTM 
If* lupefb i*w ipwch 
lynthetii atx)(.«n for trv 

• iMMr corrv 
fTMfi.i V r r y N i y t o u t e 
mtcrpore»tC<J *HO ) W WyC pfO 
tjr.vns ^rc cn?c*dj m 
ph«vf K f rvjfcV-. ^ ttwy 
VKjnd ihrrrlorf votXKiUfy n 
unlimited Great fun Jrtd 
QC<X> 'or ftJiXJfOAH pl̂ pOVOi 

ONLVC7.W 

7«p« BMh lip Oevfce 

IJkW pm 4 
IO "An- c ' "iwfco 

*S0t • e, « • n' H (i-SŴ  C ,V» 11 flw 
.-TT'/t • CVe.'- /-'»-• ar a- - I 
MtaeKln* eu^f » SA » |*\A. «h«f »( 

hn « r fal a 
omr<Ui«t 

utcmuM 
A" s on lA 

» 'CW w V< iv 
ItVMaMtMkhat. 

OMVIIf.fl 
MIIV AntpfO* 

s -k-̂ , » r- • I** 4» I I I p̂ u I 
» ".inn|»»J A«. KAM*«*>IWI ' Willi 

i(nw AK wvrw irajun 
llnpli W aw Mri Hf) riHA<vMry 

(MiTtii.n 

3M S C O T C H O I S C S 
lifriifiejLiiiarcfrB:! often | ( 
WTGtllM RirTl OJ^O ^ J - J 

DiATA *Cf OA04 • 
« CIV ^ . ,-p ••jr-.V ».a. a. . I. -I*- r+ F-E I* M RIW -I 

MICRO CENTRE MICRO CENTRE 
aitKKU iretti, (vsihah i i m h h i h m i HOAO 

woKiirmvwti corrtitiPM. (IUMHAU Tai:e>aa4HAi r n o i I H U M 

STtL) LKARMNG 
INFO-SIRE AM Olliirspver 200 QUALIFY EDUCATIONAL CASSt I T t S and l>: 

COMPUTER ASSL!: 
ALU Y t 

20 lor Ihii Spectrum. BBC. Election Si C8M64, w th SPtC'AL OhFtHS for tho VI 
Si zxai 
Our new rango covers VIDtO CASStltES and BOOKS on BASIC, Assembly 
Language jni^ Advanced Programming, togethei with inioductions to (otih. 
•LC^DL/JP0SAL I0'"IWE IMORMATION PACK lo: INFO-STREAM (Dnpl ' 
36A Chase Groon Avnnuo. 
welcome 

Enfii.fl, M.if.| .••,.•», f \ ? 8F0 . YC06 I . 
Cxporl entpiirios 

Join The 
Commodore 64 Cassette 

Library 
I. All Hie Ijtcvf tgndlc Ki-cd Snl'lum. 
^ <lnh iin- price in hire: (1.541 pet 
imdir . iiK*. for full "Jaiv 
J. No Jiurfi- on Hue ol lirsi eatuc. 
J. \lailhct-.htp i'Mtyc WOOniilv. 
5. Qukk return 
Vwf cAct/trr ," t ••,..',,/ v /,,, (ft.no 
irh'*ttltfr\hifi /i '̂. /,, i' S J I1 1ttr Jurthft 
r/rtwh w: 

C o m m o d o r e 64 Cassette 
I , ihrar> 

19 Darre l l VVa% 
A b i n g d o n O X 14 I H Q . 

T e l . N o . 0235 1 1 1 M «* 

SINCLAIR QL 
Only £379.99 

QL COLOUR MONITOR 
Only £255.95 

COMMODORE SX-64 
PORTABLE 

(Disk Drive & Col. Monitor 
Built in) only £795.95 

PHILIPS 12' Green Monitor 
(Composite video & Sound) 

£85.95 
SINCLAIR FLAT SCREEN TV 

£99 95 
All prices include VAT & Fast 
Free Delivery (UK only) 

Plcaie send cheques/PO's 
to: COMPUTER PLUS 

45 Bridge Streei. Newcastle. 
Staffs. ST5 1RT. 
Tel 0782 622333 

v i c . » I'SFHs: 
Cartridge and Cassette Backup. tS 
waysl In tape or disc using !h« VICTRIX 
data booklet. Also contains 
information on addmii RCSCT, SLOT 
POWFR ft WRITE PROTECT switches 
lo your VIC-20, 

Sonet C3.49 una SQp Q&p 
M Parker. 5? Laurie Avenue, 

forest Fields. Nottingham 
Ng8 1DY. 

(Mat! Or dor only please) 
S7® 

• NOW AVAHAtLI to* tht AMltHAD C K W 

WIN THE POOLS? 
lainiuUAi I«*Iuuttrvttvoaoi t"i ow.HU uo HVI roevirwtxw. 
M0GAAV10* r»t 4*1« wtcn JV 

• A'Ti i w << +•. "xrr / lXr.i-.-n 
rmy 

) VOg^U|»7alUAMMliMk n JIV j, 
n̂rr, wnv\ a*r*<+r r zrrKjr^ 

' U W - w J * « O v p ^ q i t ' v c k w 
» <i*i%re*mtrts* MXI WX fturpTyr-

A*- NEW* I nw •VFOMĈAOQ' 

•̂nJoiJtf*1 

* Corrp#1 br CtAT> Vtovitmn-tv ÔQUI*! u 
•«ud rw m twktu-i• • 

1 l,r vf '• J" 
a *r*rih»0 ( «t 4U (4 *•. nijv-1 

J UJkiltV 

•»dDJCl4J>J?C JĴ T -'a • 
V*< IA1WAM 0M* C OL. U MWTMW*. OWN*. OASCRD OMTD 

fW0»M-»W) 530 

160 YOUR COMPUTER. APRIL 1985 



TAPE C O P I E R 6 

Make MNN essential B A ( K I'l'CNPRO mitt OUT SECOND feneration IIIPWI I'AIKAJV 
rC'h. (l Willi the mounts "I pr>'*ranrs ssiih ih» t ' N I Q t ' l i d M n a i l 
le.ilures 4>k Siviirum only Makes s*Kir old (Mpicr redundant'.' 

Make 
T O 
ts'.ilurcs Ask S|xiiruni only Makes your old nipier i 

Deals with last k i d c n * m m r i l i ilnrn l>< it *|ieiil fu< i lm< tiansli r 
L O A D S in pmgran) parts C O N I 1NUOUSI \ even when there isnosotitwliesr. 

short tunc k-.idcrs. labcTilfcgal headers.ck • niafcingthe pti loess simple .mil effect is e 
t'ser fnenJIv 

(\»pcs with i . Iiinj piojraiiis (s.iy fi.'Umi i byto) 
F.ura features e c integral hcaucf reader. pause. delete. abort, repeat copies. 

MM I. manual 
COST ONLY t> lor in vnth M In vrcbcli™> 
MLUB \M)LB for T A P E T O T J R I V T T R A S S F F R 

JMS Spectrum owners wilh Murn WJIJ (JIM drisescan S<)V\ funster the M AX IR-
111 ol then proclaim One hc.nk-iic«. I.mi' piojitams. • those with I (>\V addresses 

« y IWM> «nh inn iicmly I M P R O V E D package (iad hvtcs tftopkplii in one pi. 
V A I creator (reduced tasword l>v IIKII< bjics in 2 sees) leuikill. make visible.elc. 
etc.). • • • • ^ • ^ • • ^ • • • • • • • • • • i 
tn transfer trnm tape unj nuiM convert the ptuftam atul then l u n t r i thenmicrteif 
bytes M D l h (or WD I b) has the proguim eninc you the tool 

ilwns in cet il 
closing. and T R U E cat 

hn auk-Is Jtvlaimnl piocram (see Your Speet No 9p|4) IS HSSI-.N I I A I , il vim 
C pine 10 transfer MOST til your [Viipiarus in VIHII iltise. Tlx it aiitl w h« 

tools in ili» tbr 
nnvhticatiims in cet them tunninp MIX has cxltk iHafnm lot easy multiple 

fhcv base J new manual with example transfers and 
exercacs. 
ThK i 
ate come to I taluk r MOST 
ymiiscll — no risk' 
MIXb f W D I h tor disc or W.il.idnvc imners) costs a mere (f> .09 
As an I X I K A option In cotucmenily transJet converted hvicv with integrated 
header tcJdct. ojniisntn.diet ptogi.im names. STOPSptn^taiiis. etc. »v liavc M l<« 
at f t (for M'tlrive). w W i l i M j i c a t-H!oi Wjladi»c)i"«ncrs . <M Iti can be supplied 
on vime tape at ICti fut an extra i l l 
1 l p D A T l S I R V K T OKI customers can cet the Latest scrsmn on any product with a 
12 reduction bv scndmt>. okl I API: onlv. » S A T (large-) 
A1 I I'ROIM < rsr \RRYOl<RMONLY IIA< K(illAKANIEElOOlupdates). 
€>v K R S L A S : add l l l.utopc, t j nthcr. loi eaeli pwdtici S A I (oi enquiries 

IJER.M. UEPT Y C . 10 BRUNSWICK UDNS. C O R B Y . NORTHANTS . 

AMS1RAD video and power extension 
- load C5I 95 line p&pl. Amware, 43 

Millord Court, Galo Moor Avonu», 
Alverstoke. Hants. P017?TN. 628 

SFtCTBUM MAttKBOOK I4«K) 
AtLilllr^^fr'smiMilloirt on 

conputcr HoiiKiilvourdasw. 
c.iiir updated; auionuiictouis. 

P#*C#A1>'MIS, ORDERS OT NTRITRNMRIFT 
S u graphs, ate It SO 

MEOIOR Soltware. 69 BEECH Road. 
Kaltoo. Lancaster. 

ftoa 

SPECTRUM 4SK 
11 tfO ClSaiŜ OOS J*l -.il I Li"i Clatrt. I "/^t 
Ct.WL r«l«. S--.li*!. kl,HfI Mail 
•wi. Ô  iSTOs't Cveef Oaî . WisildCut, fixitSall. 
(1 J) Candor Ucro l>t"CKW Carpet Cefm. 
Pir-tuttM. l#-fw Oam-. Cefd. j 
f ; «Wh > ligMHvnp ImpiM ,1,11 tl» 9i' 

P&2 tew Dm- M.lrr NAT tar I -a 
AT. t t VKtwla ST (UMtbuia 1 a n 

DO YOU write your own programs? Want 
to know how to turn them into money 
makers? Send SAE to 33 Marlborouyh 
Road, Mansfield. Notts. 615 

SPECTRUM KOPYKAT 
Simply the best. Copying any 16/48K 
Spectrum program it at easy as 
LOAOing 4 S A V E i n g your o w n 
program* Even unstoppable programs 
can now be backed up onto a fresh 
tape. Only C4.95. 

IT CAN EVEN COPY ITSELF 

NEW 

MICRODRIVE KOPYKAT 
Traniter your cassette based software 
onto the ZX Microdrive RELOCATES 
programs. Stops & reveals programs 
ESSENTIAL for M/0 transfer. Only 
E4 95 
Both with FREE Header Reader 
Despatched by Return of Post 

MEDSOFT 
PO Box 84, Basingstoke. 

Hants 

Ouolity discount so'tv»ai c hit 

AMSTRAOORMTX 
including Amsolt. Kuma, Level9 

e g Snowball 9 95 7 SO 
Send 17p stamp . SAE to: 

RAMSES 
1? Winsley Rd, Colchester. 

Essex. C012DG 

COMMODORE tape-to-tape back up Dupli-
cates any program, needs two C8M cosset 
tcs sepo rate from computer, leaves compu-
ter (ice. Money rolunCCd il unsatisfactory. 
DotailsctC.Wigan7Z5029.f20. 670 

MSX USER GROUP 
I tyouownanMSXmicroorare 

thinking of lniying one. send S A E for 
dotailsot new, independentusor 

group. 
MSX USER GROUP 

14 Moor Stroet. Ormskirk. Lanes. 

801 

RETAILERS 
For fast speedy distribution service contact 

Drake Distribution on 0752 500951/2 

We can olfor you 
• 24 hour drlivnry in UK 
• The Best Discounts 
- Starter packs avaitotite 
- AB the Idlest soltwwo 
• Personal svookly delivery iervice thiougtKXil the UK 
- Export enquiries welcome 

48 Hour delivery can tin .vrangnd 
As rataders ourselves we know tho titles that sell Phone or write for a price list now. 

DRAKE DISTRIBUTION 
Unit 45, Enterprise Plymouth, 

Somerset Place, Plymouth PL3 4BB 

S&T/FWn̂  CLASSIFIED 
ORDER FORM 

C l a s s i f i e d R a l e s 
llneee: 40p per ward (Mln 10 urordi) 
prapoyebla 

lirsopa mJmtiiari ihovkf cempJar* rfca form 
pro»dad m SiOCK GWffAlS. fhofit 
tovnn ot 2 wonfi. Nam* and oddr»u *o be 
pxf lot J i,imd tn Ik^niwiiwil lg , 
d rvQuttmd ft Cd 00 »,rro 
Display — roles per K( (Mln J«c) 
One insertion (4.00 
Three insertion* L4.70 
Six Insertiorsi U.HI 
Twelve MStensont Ct 00 
OspHy MSv+ritifi sitould pfCtvrOt j w a r e 
copy *r*t ptt<it.jo** reserve iptce bv pf>ooe 
<0>-661 3036/ 

M e t h o d ot P o y m e n t 
ChoQuoy «tc. ihouk) bo made oovobie 
to Bueeseee Prese International Ltd. and 
crossed I enclose herewith 
Ch*Qu*.PO (Or 

Pioaio debit my ACCOM. vuo 8otciay 
Card American Exprou.'Dinerj Club Inl 
at below 

Please Insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£10.00 
£12.50 
£15.00 
£17.50 

£20.00 
£22.50 
£25.00 

No. of insertions requl redQBox No. required YES/NO 

NAME iPletie tncludt mtuli) 

ADDRESS 

Post to: 
Cut out the order form and return 
together wrth your remrtunce to 
Ctetarfied Depertment. Your Computer. 
Room H2H. Quadrant House. The 
Ouedrent, Sutton. Surrey SM2 5AS 
(0H 661 3036 

Paymenl by credit card please state address card is registered 

Daytimetel.no 

T H I S F O R M S H O U L D BE R E T U R N E D B Y M A R C H 2 5 t h F O R M A Y I S S U E P U B L I C A T I O N 

J 

Company Jtererf JVv/nOer. )$I53? ICngltrtdl fleffirererf Office. Qmd/tnt Hotam. Tht QuDrtnt, Sutton. Surrey SMI SAS 
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Hot* 
lines 
Acorn Computers 
Telephone Cambridge 0323 2101 t l 

Atari 
Totophonc: Slough 0753 24561 

Amstrad 
Telephone: 8ren!wocxJ 02/7 2288SJ 

Commodore CBM 
Telephone Northampton 0536 205252 

Enterprise 
Telephone, 01-739 42t>2 

Oric 
Telephone1 Teversham 02205 5141 

Sinclair 
Telephone: Cambcrtoy 0276 685311 

Tandy Corporation 
Telephone Birmingham 021 5566101 
0*133 

Toshiba 
Tdcohone: Cambertey 02/$ 62222 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 
London Festival 
of Computing 
Organised by ALCC and Inlcr-

Action, together with lhe 1-ondori 

New Technology Network, with 

G l .C sponsorship. Takes place all 

over London from April 9 to April 20. 

Includes seminars for businessmen 

and a special venue for handicapped 

people at ihe Tara Hold from April 

14-19. Invents all over London. 

Contact organisers on 01-240 8206. or 

write to 99 I.onRacre, WC2. 

Microcity 
Computers, Business Sys tems and 

Communications Equipment Exhibition 

takes place at the Bristol Exhibition 

Centre from May 14-16. Organised 

hy Argus Specialist Exhibitions, I 

Park View, Berkhamsted, Ilertford-

Paul and David Cunningham were the two brothers to solve 
Melbourne House's Sherlock computer adventure game. They are 
pictured here with the runner up, who shot himself after receiving 
the complete range of Melbourne House books and soft ware for the 
CBMS4. 

shire. Telephone 01427 73291 lor 

more details. 

Northern 
Computer Show 
"l akes place at the Belle Vuc Centre, 

Manchester from April Kt-18. Busi-

ness users only. Not open to the 

general public. More details from 

Reed Exhibitions, Surrey House, 1 

Throwley Way, Sutton, Surrey, Tele-

phone 01-643 8040. 

EXPORT 
ALL MAKES 

OF 
MICROCOMPUTERS 

PRINTERS 
PERIPHERALS 

AND 
SOFTWARE 

SUPPLIED AT 
DISCOUNT PRICES 

MICR0G0LD 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET 
LONDON NW1 9NN 

Telex: 295932 U N I C O M G Tel: 01-482 1711 

INDEX OF ADVERTISERS 
Addictive Games 150 
Adventure International 1S6 
Amstrad 8 2 , 8 3 
Annoy l&C 
Amor Lid 100 
B«ebuy 151 
Sotasofl 3 8 
Bugbyte 74 
Commodoiu 4 . 5 
Commodore (58,69 
Creative Sparks 128 
Currumu 140. 141 
D A C C 153 
Digital Iniorjjrotion 155 
Ourrult Sot I waro 10 
ElectronicsA Wireless World 148 
Enterprise 
Euro Electronic:; 
Fr«l Ltd 
Gomes Workshop 
Gremlin Graphics 
Hisoft 
Ibico 
Interlace 
Kuma Computers 
L C L 
Llamasolt 
Macmittan Software 
Melbourne House 
Memoiex 
Metacomco 
Micro X 
Microanswers 
Micronet 8 0 0 
Microvitec 
Mikrogcn 
Myrrdin 

60,61 
126 

38 
2 6 , 2 7 
2 4 , 2 5 

4 2 
76 
3 6 
81 

151 
1S4 
139 

19 
20,21 

119 
32 

125 
1 4 4 , 1 4 5 

5 0 
103 

34 

New Generation Software 3 0 
Oasis Software 112 
Ocean Games BC 
Ocean Software 146. 147 
Opus Supplies 4 8 
Picturosquo 1 0 0 
Postsoft 8 6 
Ouicksilva 9 
R S D Connections 3 2 
Ram Electronics 9 3 
Readers Union 6 5 
SMT 11 7 
Saga Systems 7 2 
Sc lec Software 100 
Shards Software 32 
Sinclair Research 11-18 
Software Communications IPC. 71 
Software Library 
Swanluy Electronics 
S w e s c o l 
Tansoft 
Tasman 
Thu Micio work shop 
Thought & C iosses 
Transform 
U S Gold 
U S Gold 
USGotd 
U S Gold 
Vector 
Virgin Games 
Visionstorc 
Vortex 
Vulcan Electronics 
Wotiham 
Wi/riKl SotlWdlu 
Yamaha 

126 
151 
126 

7 
124 

38 
77 
4 2 

6 . 4 6 , 57 
8 4 . 9 8 . 106 

114. 122. 149 
152 

22. 23 
44 
8 9 

9 
4 0 
5 6 
4 2 

142. 1-43 
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FAST AND FURIOUS 

ALL ACTION ICE HOCKEY 
SLAPSHOT from Anirog is a two player, fast action, ice hockey program. Also 
in this thril l ing game there is included a smoothly running speech synthesis 
system of the very highest quality. Before the actual game starts each player 
must select an international hockey team to represent. After doing this you 
must quickly and skilfully manoeuvre your man across the glistening ice 
whilst your other team-mates move automatically around the rink waiting for 
you to pass the puck to them. If you do manage to race past the opposi ng defence 
then you have a chance to shoot for goal and score. However, you still have the 
goalie to beat who is able to dive in all directions. Also included in this 
amazingly quick and totally original game is the ability to actually physically 
bodyclieck your 'opponents. Never the less, do not be too aggressive otherwise 
you could incur a " r o u g h i n g penalty", resulting in a faceoff in your own end. 
giving the opposing side an easy chance of scoring. Also other extra features 
available include: Pause mode, and three levels of play ranging from fast to 
slow as well as a re-start option. Slapshot from Anirog is a totally original two 
player game with lightning fast action never seen before on the Commodore 64. 

Two J.S. Commodore 64 Cassette £ 8 . . 9 5 Disk £10.95 
Trade Enquiries: A N I R O G SOFTWARE LTD UNIT 10 VICTORIA IND. PARK VICTORIA R O A D D A R T F O R D KENT ( 0 3 2 2 J 9 2 S 1 3 / 8 

Mail Order 8 HIGH STREET HORLEY S U R R E Y 24 HOUR C R r SALES HORLEY 0 2 9 3 4 6 0 8 3 J 



imagine Software is available from: 
WOOU/VORTH, WHSMITH ^EffiE3B3,LASKYS, Rumbelows, C 0 M & T G R E E M 

Spectrum Sf| ds and all good dealers. 


