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— Comrio-iorv 128: page 21. 

Fobot competition: page 51. 

Cover story — Robots: page 52. 

2 0 
N E W S : ?irs t pix of C o m m o d j r e 128 in i l Atari ST-and XE, Rocky Hor ro r hits 
Spec t rum, Oric wobble , Quick disc, sof tware th rough your television: 

Q [ " L E T T E R S : Save he D t a g o n , magic 
c. U i (Foke p r o b n g s knights . 29 
33 has a harrowing experience. 35 

F I R S T B Y T E S : W h a t is C P / M and 
how do micros store datar1 

H A R D W A R E H I T L I S T : P e n m a n 
and the Oric mocem. 

37 S O F T W A R E S H O R T L I S T : Latest c o m m e r c i d software releases — wizards versus 
lizards, choppers versus brick walls, coal-stealing m d e s versus prison warders . 

i S h a t m a ' s m a m m o t h ipacc game. 
y i r * Q U E S T C O R N E R : Hugo N o r t h / J C C B M - 5 4 S P A C E J U N K : N a l i n 
T w r e v i e w s adventure sanies . H r U ! 

51 W I N A £1100 R O B O T C O M P E T I T I O N : Last year we got you to design your dream 
or .lig'.itmare mic ro — this year c r c t t c your own Iron M a n Rc a Frankenste in . 

52 R U L E O F T H E R O B O T S — T A K E , M E T O Y O U R xMlCRO: Invest igate . the 
current market for cheap domest ic roht.ts linked to lionre computers . 

57 ZX-f t l M A D J U M P : Eredrik. Ivarson 's conveyor belt to hell. D o n ' t bor.k 
your head or fall t h rough t h e gaps in the rollerccaster cf i r icro fun . 

59 S P E C T R U M . T K R R A P I N i H iph resolution m o v e m e n t c<ilo\tr, sound, graphics — k n 
Collier sets cut to save teirorised terrapins wi thout turning turtle. 

65 B B C A N D E L E C T R O N B E L L S : It 's for yoo-hoo, Esmeralda . Quasin.odo has a ch ip 
on his shoulder bu t Bryan Lewis lias a great ga-ne for both Electron and B B C computers . 

71 S U P f c K S J ' R I T b C B M - M : G r a h a m Barbour 's p rogram tuns independent ly o f Rasic 
and piovides all the spr i te edi t ing facilities you could possibly want . 

77 A T M O S C R E E P C A S T L E : Gro tesque graphics, awesome sound. You won ' t lire of 
Mi les D u n l o p ' s new game — twelve screens and stacks o f pla t forms. 

82 D R A G O N W O R D P R O F : Full auto repeat on keys, s tcres four separate 6144-character 
files, and f i ts into only 2K. Simon T u l l y ' s word processor for the D-32. 

85 
90 

A L L A B O U T A D E — A N D B C P L : John Dawson initiates you into the rites of 
two high-level languages. 

A M S T R A D A R T I S T S O N L Y : Wai T s a n g splashe; out on a d rawing program for the 
Aras t rad . O f f e r s line drawing, circle plot t ing and a i rbrush facilities. 

92 S P E E D I N G U P B A S I C : Richard Taylor lashes :mt at slow Spect rum Basic. 
Tota l ly user t ransparent and will work with all Spect rum Basic programs. 

97 T E L S O F T : Every m o n t h at leas: two o l ' t h i ma in p rograms pub l i shed in Your Computer 
is available down your rtdephnnt1 lirif T h i . month it's RBC Rells and ZX. Securifde. 

98 E X T E N D E D V I C B A S I C : Dav id Redmond teaches the Vic-2C more words 
ond ijivcs demonst ra t ions . 

102 S P E C T R U M S E C U R I E I L E : A flexible machine-code d a a handl ing program will 
be developed i l lustrat ing many of the points ciscussed i.i this article by Jon Ellis. 

106 B B C D I S C O V E R L A Y : P . 
Andrews solves a space d i lemma. 1 1 Q E ^ v l s I B L l i z x " 8 1 T a a L K I T : 'Stuart Clarke peps u p t h e ZX-81. 

mQ L T U T O R : M o r e t>8(D8 assembly language for the Sinclair Q L , courtesy of 
Phi l Molliday — not forgett ing a b r ie f introduction to Ql")OS. 

<| 4 - J F A L L G U Y O O A I P E T I T I O N W I N N E R S : A Your Computer reader goes to 
1 I / ] 

119 
Hol lywood. D o n ' t forget about this m o n t h ' s grea robot compet i t ion , either. 

R E S P O N S E F R A M E : T i m 
Harwe l l replies to readers' queries. 

130 I N D E X : Continued frotr last 
month, 

1 9 1 S O F T W A R E F I L E : T e : 1 page* 
I £ I of software foi most micros. 

1 / I fi D A T E B A S E : Paul Bond rcunds 
I ^ U u p micro events. 

3 YOUR COMPUTER, MA^CH 1985 



That old villain sheriff Boss Hogg is up to his t icks again. The Dukes still ov/e him $5,00C which they 
borrowed to buy some new farm machinery Sheriff Hogg wants the money repaid, and he's told the 
Dukes that unless trtey pay up in 72 hours hell seize the General Lee as collateral. Bo and Luke have come 
up with the idea of entering the annual Hezzard County Cross Country Read Race - First prize $5,000, 
which starts tomorrow. Normally the Duke boys would hsve a good chance of winning hut with the 
ent re Hazzarri cnunty Police Force and Boss -logg revving up to stop them, new they're not so sjre. 
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Every single ELITE' product carries trie unique ELITE' 
Holographic sticker. Make sure your copy does, it's your 
guarantee of quality 

Mail Order: Just send a cheque or P.O. payable to 
'ELITE' or quote your visa card number 

Elite Systems Ltd., 55 Bradford Street, V/alsalL England WS13QD Telephone (0922) 6'12'5. Telex 335622 SPETEL 3 £ttent on: Elite 
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The ZX Spectrum 

Expansion System. Only £99' 

Sinclair's complete 
alternative to 
floppy discs... 

The ZX Spectrum 
Expansion System contains: 
• On? 7X Microdrive 
• On? ZX Interface 1 
• On-? wit let containing four 

programs on Microdrive cartridge 
•Microdrive demonstration cartridge 
• O n e blc.nk Microdrive c.nti ijgc 
• Fulldocumentaion 
• Connecting lead for Microdrive/ 

Interface 1 
•ZX Net .ead 

The new ZX Spectrum + 
F ully compatible with at Spcctrum 
software ard peripherals, including 
this Expansion System 

• 
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Tasword Two word processor 
Turns /our ZX Spectrum inioahigh-quality wo d 
proceibor! 

Fiiiwu LI Ttvo lidiell Ulr nv.enLal feoLumuf 
profession I word processing packages- nwv« and 
ccpy, insert, msrgrn setting;, 'help' pages, fird and 
replace. and IT uch more. 
Written by Taiman So tware Lid. 
Uiual price <RRP): £1390. 

Masterfile filing system 
A Jdress lilts. ..perconsJ liles... :lock inventories... 
stamp or dbum col1ec.ion;...dub reco'ds. recipes 
...if you Ccn fil; it, you can Martedile it! 

Mastc^iteis a menu-driver filing and rctne/al 
systen of mmens^ pewer Display fornats are user-
defined, so the rarge of applications is enotmojs. 
Written by Campbell Systems Lid 
Usual pries (RRP): £16.95. 
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Games Designer 
Now, all you necc to crcale original games are 
original iceas- and Games Designer! It ha; eight, 
veiy iJilfe it pi tf-pi u^uiii in it J ij.n Mtri fui yuu kj 
play as they are -o r modry out of all rwognition! 

There's nfverbefcre been an easier, more enjov-
(iblc, way inly games •Jesyri. 
Written L~y Quicfcsilva Ltd. 
Usual price (P.UP): f/K95. 

Ant Attack 
The all-tiirie daisc 3D strategy ga-nc. Anl Atlack 
combines stunning Esche -like graphics wth fast-
novhg actio i ard a real actical challenge. 

Vdut task is tc enter the willed city, seek out 
youroaptured pa lne ; and cscapc. At all tines yoi 
can choose from four angers of view. Eul beware: 
Lie c ly ispalrolltd by giant ants... 
Written by Quicksilva Ltd. Usual price(RRP): f 6.95. 
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fit pfogisms vn on a 43K Speasvm or Spectnm +-. Rtconmended retail prices are foresee pngram on oxscvc. 

... includes this 
great set of 
Microdrive programs! 

I 

The unique ZX Microdrive system sets 
the Spectrum aaart from all other 
home computers. 

It gives you all the advantages of 
floppy disc drives - at a fraction of the 
cost. And :ests show the Microdrives 
art; fabler than borne dibC drives. 

Now, the complete Microdrive 
system comes in one package -

together with four of the 
best-ever Spectrum 
programs, on Microdrve 
cartricges. 

This softwa-e alone would 
normally cost you over £50. 
Yet the Sinclair price for 
the complete ZX Spect'um 

Expansion Pack is just £99.95! 
Yo j'll find full details of its conterts 

in the panel opposite. 

ZX Microdrives-another Sinclair first! 
The ZX Microdrive is a revoiuiionary 
fast access/mass storage device. And 
ifs the only truly affordable aternative 
to disc drives... 
•Loads or saves up to 85K of 
program or data from Microdrive 
cartridges. 

•Just 3.5 seconds to access a typical file. 
•Only 9 seconds to load a typical 
48K program. 

The ZX Microdrive cartridge - a 
unique storage medium. 
Smaller thai a matchbox, the ZX 
Microdrive cartridge pac!<s in a mass-
ive amount of data and programs. 

Each Microdrive carlricge holds 
at least 85K bytes of data or prog-
rams (thats 30 pages of A4 text). And 
yot can store up to 50 different data 
files per cartridge, identified by tit es 
of your choice. 

Every cartriage comes in its own 
protective case. Simply remove the 
cartridge, slot i: irtothe Microdrive, 
anc its ready to use 
ZX Interface 1-adds powerful new 
capabilities to your Spectrum. 
ZX interface 1 connects to the back of 
your Spectrum and controls up to 8 
Microdrives. (Additional Micrcdrives 
ere available for £49.95 each.) 

It also gives you: 
•An RS 232 interface-to link your 
Spectrum with full-size printers, other 

computers using RS 232 (the industry 
s:andard interface) and provide data 
transmission over telephone lines, via 
modems, 
•ZX (Net - lets you set up a local area 
network of upto 64 Spectrums, for 
high-soeed data communications bet-
ween you and Spectrum-owning 
friends. 

At your local Sinclair stockist-today! 
The ZX Spectrum Expansion System 
ades an exciting new dimension to 
Spectrum and Specrum -I- computing. 
At £99.95 its superb value too. 

To find out more, ca I in at your 
local Sinclair stoc<ist now! 

Sinclair Research Ltd, 
Camberley (0276) 685311. 

S i n c l a i r - ZX 7XSpectiuoi,ZXMitrodrive.ZXNelanc 
ZX Interface are Trade Marks of Sinclair Research _td. 
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MATCH DAY 
SPECTRUM 48 k 

STRIKES BACK 
SPECTRUM 48 k 

^ , , , ^ , „ Ocean Software 
Ocean House • 6 Central Street • Manchester • M2 5NS • Telephone 061 832 6633 
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SPECTRUM 48k 

COMMODORE 64 1 
DALEY THOMPSON'S 

SPECTRUM 48k 

COMMODORE 64 
SB m 

Ocean Software is available from selected branches of: 
WOOUVORTH, W H S M I T H U J L U . LASKYS, Rumbelows. COMET, 
Spectrum Shops and all good softwar e dealers. Trade enquiries welcome. 



Have you ever neeced new eyres 
when you were flat broke? 

O r a new battery when your 
spending power was exhausted? 

It's a problem when you haven't 
got a Barclaycard. 

Suppose, for example, you 
suddenly have to spend / / -00 co get 
your car through its MO 1 at a time 
when vour bank account is scarcely / j 
in the black. 

With a Jarclavcard vou could j / 

net vour car on the road straight C * C 

away, sensibly deferring pL.yme.it to 
lit i:i with your income. It's nothing 
more than intelligent budgeting. 

Of course, a Bare lay cards 
influence goes beyond coping with 
car expenses and dealing with the 
unexpected. 

It can 30 used wherever you see 
the Bmrlaycard-Visa sign, to pay for 
countbss goods and services. 

You can even use a Barclaycard 
abroad just as easily as you can at 
home. It's welcome at over 4 million 
pi ices in 160 countries. 

1 lores how :t works. 
You simply pre sen: voir 

Barclaycard and sign a voucher each i? 
time you make a purchase. 

Facli month you'll receive a 
statement showing details of every 
n\m£ac:ion, the total amount out-
standing. :lu minimum amount you 
must repay and the care by which 
your repayment must reach us. 

And vou can rc^av in any cf * j / 

three wavs. j 

You conic. choose to settle in full 
w.ihin 25 days of the statement date 
and no interest will be payable Lit all. 

(Winch means you could have 
had up to 7 vvee^s free credit from 
the date you made your purchase.) 
O r you could pay just the minimum 

which is 5% of your statement total 
(minimum ,£5).Or. thirdly, you could 
pay any amount you wished between 
the minimum and the full amount 

It you take extended credit, 
interest is calculated on a dailv basis at 

/ 

the rate of 1.75% per monrh 'current 
at 1st January '985). This is equiv-
alent to an annual rate of- c harge oi 
23.1% for purchases and, typically, 
23.6% for Cash Advances I oi vvliicli 
a i additional handling charge is o c 
made, The monthly interest 'at.* and 
handling charge may oe varied at 
any tunc. 

In practice, the rate would 
almost certainly be less. 

Sav vou used vour Barclavcard J / 4 f 

for your ^ 1 0 3 M O T repairs two 
weeks before your s tatement date and 
paid off the ^ost in four equal 
amounts, each one bc ine received by C * 

us 15 days after each statement date. / 



You would have paid tota. 
interest charges ofabout^3.25 which 
works out at 16.9% per annum. 

If you'd like a Barclaycard and 
you're over 18, fill m the application. 
There's 110 joining fee or annual 
subscription. 

Cncc you've used your 
Barclaycard you'll wonder how you 
ever managed without one. 

\bu don't have to bank 
at Barclays to have a Barclaycard. 

BARCLAYCARD | 
4929 
M q g q 1 2 3 4 5 b 

m m 
Post )ou~ c o m p l e t e d application to : N . H . 2000 , 
Barc layci rd , D e p a r t menc SJ56, F R E E POST, 
N o r t h a m p t o n N N 1 l Y G . N c scamp n c ' d e d . 
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WOOLWORTH 

A prophecy is about to be 
fulfilled. The Dead will rise 
again to eat the flesh of the 
living...-

mm 'mi 

From the authors of ANT ATTACK 
Sandy White and Angela. 

jl l 

Softsolid 3D* from SPACEMAN 
* Patent pending 

All titles available from 

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

WARNING. These programs, are sol i according k> QUICHS1LVA Lid's terms of trad: and conditions of sale. copies of whi:h a-e arailable on request 

wh smith C232E2SZ3 H S 3 jnd Um dine tnultple rflaitai arc 
tpoculis* computer stun 



News from the world of 
Sinclair QL computing. 
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When we launched the QL last year, we knew we were starting a 
revolution. 

For the first time, the serious computer hobbyist could afford the 
same power and performance as the professional computer user. 

A year later, arid he QL is more than a unique compute", it's the 
heart of a unique system. 

And the next 12 months promise even more for QL owners... 
new software options* extra storage devices, printers, monitors... 

Read on, and see how far we've come, and how much further 
we're going! 



NIGEL 
EARLE 
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low it's the 
quantum leap for 
QL software and 

peripherals 
Without doubt the QL was the computer innovation of 1984, 
Launched to outstanding reviews, it soon gathe-ed thousands 
of happy owners, and recognition from people like ICL, who 
have incorporated QL technology and ts Microdri\/es into 
the new One Per Desk. 
The quickest glance at the QL's 
specification shows what the 
fuss was all about... 12£K RAM, 
32-bit processor architecture, 
200K built-in mass sluice, 
bundled software, They're fea-
tures that would normally cost 
you thrse or fourtimes as much! 

Eut 'hat's only half the story, 
because the QL is now the 
head: of a computer system, 
with a growing library of sot-
wars... 

As you'll see font these 
pages, 1985 is the year of the 
quantum leap for software and 
peripherals. Already there are 
no less than five Q_ lang-
uages together with special pro-
grams for software developers, 
a world-beating chess game... 
end mich more on the way! 

O n the ha rdw i re side, there's 
t special QL monitor to make 
the rnnst of that high -resolut ion 
512 x 256 pixel disolav. There 

are memory expansion boards, 
Winchester ciskdrives, printers, 
and Icw-cost Microdrive cart-
'idges. 

In fact, Lhere'sso much going 
on, we'll be unning these 
-egular Newsletters just to keep 
yoL in touch! 

If you already own a CL, 
:he next few pages will give 
yot a taste of the exciting year 
ahead. 

And if you don' t . . . take a 
look d. w idl ycu're missing. It 
should be all the persuasion 
you need! 

Now read on...the quantum 
leap into serious compjting 
starts here. 

Nigel Searle, M a g g i n g Director, 
Sinclar Research Limited. 

From sophsticatcd bus ness packages to superbannnalrd came, 
Ql software mikes the most of the computer's extraord nary specification 

New QL Software 
Utilities, languages, games and business 
packages...with more on the way! 
Tv/o things are now certain 
about Q^ software. Fi-st, there's 
going to be penty of t And 
secord, it's going to set com-
pletely new standarcs for 
mcrccomputers... 

At the momenL there are 
well over 100 scftware programs 
in development And the first 

software re leases, shown here, 
demonstra:e how exceptional 
the best QL software wi I be. 

The QL already has five 
languages, superb programs for 
software developers, a top 
qjality accounting package and 
ir Q . Chess it ha; its first game. 

QLUB:10,000 members and growing! 
QLUB is the special Users Bu-eau 
for Sinclair QL owners. There 
are now well over 10,000 QLUB 
members, and membership is 
growing all the time. 

For tieir annual subscription 
of £35, QL;JB members are en-
joying a whole range of infor-
mation and advsory services, 
exclusive offers and special 
discounts. 

One of the most important 
OLUB benefr.s is the spprbl 
news magazine, appearing six 

tim?s a year.~he magazine pro-
vides a forum f c Q L owners to 
sxenange view? and keep in 
foi r h with all the latest develop-
ments. 

Eaci issue is packed wilh 
updates on QL hardware and 
software, tips on applying the 
fou' QL P'ograms, and news of 
how o:he- people are using the 
QL. QLUE members also receive 
a range of specia discounts, 
with savings of at least 20% on 
selected software prodjets. 

Current special offers indude: 
QL Chess for £14.95 
QL Toolkit for £19.95 

QL Assembler for £31.95 
QL Cash Trader for £5495 
Speaal subscription rates 
for Personal Computer News 

and QL User. 

% i l l 
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The multilingual 
Sinclair QL 
BCPL - a forerunner of C, ECPL 
has been described as asysterrs 
programmer's delight In the 
words of QL User, II ib Lori -
piler is a 'brilliant compromise 
between a high-level language 
and a low-level systems lan-
guage'. Whilst nol for beginners, 
this is an essential buy tor any-
one with a good knowledge of 
systemsprcgramrning, Complete 
with manual. 
Available from 
Metaccmco - £59.95. 
Tel: f1272 428781. 
USP-alrecdy well-kncwn fcr 
its artificial inteligence a^pl-

cations> LISP is a powertu ard 
versatile anguage. This is a 
sophisticated implementaticn 
of LISP, by one of its leading 
exponents, Dr Arthur Norman. 
This package features full QL 
graphics, anc a full manual is 
supplied. 
Available from 
Me:acomco-£59.95. 
Tel: 0272 428781. 

Psion trouble-
shooting service 
All QLUB members can obtain 
spedai assistance from Psion 
on ising the QL Quili, Abacus, 
Archive and Easel programs 
supplied with the computer. 
Psion will normally answer an/ 
queries within 48 hours. 

i 

I 

Pascal probably the mo;t 
popular hgh-level language of 
all. Pascal is particularly well-
suited to structured p-ogram-
ming, sophisticated data manipu-
la te and algorithmic problerrs. 
Pascal interpre:er complete 
with 87-page manual. 
Available ;rom 
Computer One-£39.95. 
Tel: 0223 862616. 

• • m 
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Forth - this 'rew generation' 
language is proving both popular 
and easy to earn. ~he program 
provides a full implementation 
of the latest Forth 83 standard 
wr.h graphics and sound exten-
sion. 
Available from 
Computer One -£29 .95 . 
Tel: 0223 862616. 

APL - the compact mathema-
tics-based irterpreted larguage 
designed for saentists and 
mathematicians 

APL keyword interpreter 
complete with manual. 
Available f r o m 
MicroAPL -£99.95. 
Tel: 01-622 0395. 

Programmer's 
packs 
Q L Assem bier - two jf u^i di r ib 
operating ir tandem. The first 
is a fu l-screen editor for creating 
and altering program fies. 
The second,a Motorola-format 
compatible 68000 assembler 
which convers source fles 
written in MfeBOUO assembly 
language irto machine ccde 
files which can run on the QL. 

Both asserroler and editor 
are writ ten in machine code 
and can be multi-tasked with 
SuperBASIC sc you can swi:ch 

between editor, assembler and 
SuperBASIC instantly. 
Written by GST Computer 
Systems-£39.95* 

QL Toolkit - a programmer's 
toolkit with over 70 programs, 
and extensions to SuperBASIC. 
Most are linked to SuperBASIC 
iritially and can .hen be used 
from commands or from within 
a program Enhancements in-
clude printer spooling (print a 
file while running a SuperBASIC 
p-og-am); improved file access 
(with fu I random inpub'ou:put 
command); job control (allows 
management of multi-tascing 
p'og'ams including the ability 
to d splay, alter priorities, and 
delete jobs from the QL); and 
SupcrBASIC screen editor. 
Written by Q Jump - £24.95.* 

World-beating 
chess! 
QL Che;s-fresh f'om its victory 
at the World Microcompjte-
Chess Championship. This pro-
gram sets a completely new 
standard for games software. 

There's a high resoluton dis-
pay, animated 3-D graphic^ 
and 28 levels of play from 
novice to champion Features 
include an opening"; hnok of 
nearly 4003 moves, HINT and 
TAKEBACK functions that help 
you earn fron your mistake^ 
and the optionto play a human 
opponent or the computer. 
Written by Psion - £19.95* 

Software at work 
QL Touch 'n' Co - a unique 
approach to learning touch-
typing skills. The p-ogram is 
designed to give you mas:ery 
of the standard QWERTY key-
board in just 24 hours. With 
practice,you should soon reach 
40 worcs per minjtc, with over 
95% accuracy. 
Written by Harcourt- £24.95.* 

QL Cash Trader - a unique 
cumputsribed buck-keeping 
system for small businesses. The 
p'og'am provide; a complete 
course in the principles of ac-
countarcy, and goes on to 
become ar essential aid in the 
day-to-day running of a busi-
ness. Cormlete with comDre-
hensive manual. 
Written by Accountancy 
Software of Torquay-£S9.95.+ 

*This title is available from 
Sinclair Research on 
0276 686100, and selected 
Sinclair stockists nationw de. 



New QL Hardware 
An industry is born 

From the moment of its ainch, the revolutions r/QI attracted 
massive interest from all quarters. 

In cne area, the interest quickly tuned to action, as high-
tech hardware manufacturers realised the immense potential 
of the QL for vast expansion, for system development ard for 

widespread networking. Already the list of peripherals for 
theQL is very exciting-and lengthening by the day! 

Here, we've covered many nf ;he latest, riost importarr 
devebprients. 

As more appear, be sure to keep in touch with OL News! 

The dedicated Sinclair 
Vision QL monitor 

Once VOL see :he incredible 
graphics capabilities of the QL 
you may decide en ordinary TV 
just can't do them justice. 

If thaf*; the c,i<¥>. 3 high-
rssolutbn monitor is needed. 
(And if you're creating presenta-
tion-quality charts, for example, 
it's quite essential.) 

The new Visicn QL monitor 
is SDedally designed for the 
corrputcr by Kaga Electronics, 
with full support from Sinclair 
Research. 

So it exploits the QL's rnax-

mum 512 x 256 pixel resolution 
to the full with a pin-sha-p 85 
column d splay. 

t's alsospeciclly styled lo suit 
the QL - in looks, and in use. 
There's a 12" non-glare tube, 
and etchsd screen to ciffuse 
redactions. 

So the display is bright, sharp, 
much easier to loo< a: . . . and 
invaluable for those late-night 
programming sessions 

And like the QL, the Vision 
monitor is designed wth space 
in mind: i: has a compact foot-

print of just 12 V by 15" - no 
more than a typical portable 
typewriter. 

It's available from MBS Data 
Efficiency on 0442 60155 and 
seleded Sinclair stockists. 

Trie ULs smert graphics capabilities -
mcnito: 

a< demonstrated by Ite Sinclair Vision QL 



Microdrive 
Now 

Microdrive cartridges are the 
QLsovw uniqje storage media. 
Each stores uo to 1D0K of in-
formation. on a cairidgc no 

cartridges, 
only £1.99! 

bigger than a matchbox! 
Over 500000 cartridges are 

now oeing used throughout 
Britain. And QL Microdrives 

themselves are standard equip-
ment on the new ICL Cne Per 
Desk micro. 

Now ihe'e's mere good news 
for QL enhuiiasts: fron Feb-
ruary 1, the cost of QL Micro-
drive cartridge} are down frorr 
£4.95 to £1.99each! 

S ncJrir MirrnHriv* rartrido*?- up to 100Kol progtami and data on a nedi.im <10 rnmp,irt you can pop it into your pockoL 

Powerful hard-
disk system 
For (he QL business user, the 
new Firefly QL Wincnester disk 
will ooost the QL's power in 
one huge leap 

Designed by Quest, it uses 
CP/M and offers all the benefits 
o ; Winchester technology: fas: 
access, eliability, compact size 
and quiet cperation. 

With 7.5 Mb storage, the 
Quest Firefly is ideal for large 
databases such as stock or cus-

:omer lists And at under £1,200, 
t represents exceptional value 
for money. 

The Firefly will be available 
very shoily from Quest on 
04215 GG48G. 

Winchester harddisli drw;<; jppnment 
/our QLs built-in iruss storage. 

Interface options 
H i e Q L comcs cor rp lc tc wi th 
two built-in RS-232C interfaces. 

Ir addition, nterfa^es for 
Centronics prnters are widely 
available fron manufacturers 
such as CST, Miracle Systems 
and Sigma Research . . . with 

a t>-

orices from only £35. 
And that's just the beginnir 

;or attaching scientific and 
aboratorv instruments to the 
QL CST even of'eran I5EE-488 
nterface, wheh can handle up 
o ' 6 c o n n e d e d devices simul 

:ansously! 

Expansion boards 
for up to 4 times 
more memory! 
Also f r o n QuesL a s t r i p e a n d 
inexpensive way to expand :he 
Q l ' s RAM- w i th memory ex-
pansion boards. 

These compact jnits conrect 
to the standard CL expanson 
pert, using the QL's irtemal 
pewer souxe or, for larger 
beards, an external power source 

The units range from C4K 
and 128K RAM beards to mas-
sively powerful 256 K .=mH 512K 
FIAM boards, so there's some-
thing for every jse-. 

Co tlpari pxpanwnn twirck 
Pri:es start at £117, and the 

512K board is a very cost-effec-
tive investment at just £537. 

With affo'daole memcry ike 
this, the QL is more thar a 
match for any other micro 
under £2.000! 

A Centronics nte-tace slips discrcclly into Jlacs. 

Where to find the QL . The Sinciai' GL is available at sclectcd branches of Dixons, 
W H Smith, John Lewis Partnership, Currys Greens in Debenhams and Ultimate, and larger 
branches of Boots, John Menzies and specialist cornputer stores nationwide. 
sir II lair - CL. Q.UB. ant Oajj, Iridemaî s of jmdji Reicdrdi L:J Quit ^ i ivr mil Al.Mi.ni jir UoiJtfutdiki yl Piuti Lid Cue It) air oolicyol continue t produ:t improvement, bndai- Research Ltd'eseve (tie right :c alter sperificrtiom at any lime 

The spec 
behind the 
spectacle 
C^U - Central Processing Unit 
hast, powerful Motorola 68008 
chip. A second processor, an 
Intel 8C49, controls the key-
board, generates the sound, and 
arts,is an RS-232C receiver. 

RAM 
128K Now expandabe to 64 OK 

ROM 
48K. 

Cperating system 
Gdos-revolutionery single-user, 
rrultl-tasking, windowing opera-
ting system 

Storage 
Twit i built-in QL Miuudr iveb U[ j 
to 100K storage each - transfer 
rale, j p :o 15K per secord. 

Keyboard 
Full moving 65-key QWERTY 
five lundion keys, (our arsor 
keys. 

Language 
Sinclair structured SuperBASIC 

Applicatior software 
G L Quil l - w o r d processor 
QL Abacus-spreadsheet 
QL Easel-graphics 
GL Archive-database 

All four packages supplied 
with theQL. 

Interfaces 
Two serial RS-232C interfaces 
Microdrive expansion port (up 
to 6 rray be added), RCM 
cartridge port, local area net-
work 2 joystick ports, RGB 
montorand TV output 

Text screer 
Various modes - up to 85 col-
umns by 25 rows on monitor. 
On TV, up 60 columns. 

Graphics resolution 
512 >: 256 pixels (four co ou'), 
256 x 256 pixels (eight colo.tr). 

Sinclair Research Ltd 
Camberley, Surrey GU15 3BR. 
Teh Camberley (0276) 686100. 



» 



I 

p 

¥)u should see what he's just seen. 

Micronet 800. 
Stretching the mind of your micro 

far beyond its limits. 
Micro evolution continues with 

this un.qi:e communications, informa-
tion and software system. Set. on our 
mainframes nationwide. 

Includes 30,000 pages and access 
to PiestelJ with its full range of services. 

A t remendous Communicat ions 
section thai networks you to thousands 
of other members across the country. 
Send and receive electronic messages 
and graphics at a (ouch of a button. 

A n d there's the Chatline service, 
Swapshop and Telrshopping. 

Check with daily updates on the 
very latest computer news. 

.Micronet also has its own huge 
facts data base. 

A nd a choice of up- to-the - m i nu te 
software tc download absolutely free. 

f j r 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. 

T h e only accessory you need is a 
Modern. 

A small price to pay to join the 
other visionaries on this exciting new 
system 

1 ill n the coupon for mort details 
and send to Micronet 800, Durrant 
1 louse. 8 Herbal Hi l l .London EC1R5EJ. 

bu t be warned, Micronat 8 0 0 s 
features are almost limitless and 
constantly updating. So maybe youd be 
better to call in at Laskys.John Lewis, 
main Boots or your local Micronel 8 0 0 
Action Station 

To feast your eyes o r all the 
amazing things it can do. 

Fro : MICRONI'T 8( f). Duna III Houie, 8 Heibal litiTl 
London KCl K .Sty.Tcfcplioiw 01-278 31U. 
PtftW wml ti.' ih.- loll facts itxjul Micro-iei SOO. 

Nam: 
NlaU'.'K'odd of Vlicio 

Aik.ivss 

Telephone _ 

Kn">7%e» khphant Mki'p 
''"I't'.p.'l ..«'./..ii !..•(. • 1 i'Iu • lmtifn ilK.rv 

: c i i 

Oil I'resk'l 



DOUBTS FROM 
ACORNS GROW 
Thfc - I K S r S I G N S for Acorn's employees that 
Cambridge wasn't sll growth and glittering prizes was 
wlien ihcy opened the Daily Mail tc find an exclusive 
interview with rhcir boss Chris Curry. There, among 
the revelations abort Curry's steamy sex life, fast cars 
and million-pound mansion was rhe first mention of 
redundancies. 

Meanwhile, next door but one to Acorn's customer 
service department, the familiar sound of gently bursting 
bubbles could be heard as Oric sank beneath rhe waves. 

Still within :he city limits a surprisingly rufllsd Sir 
Give Sinclair launched an unprovoked attack on Atari's 
QL-bashing S T computers — claiming they were a 
figment of Jack TramiePs imagination. Wishful thinking 
perhaps, giver the QL's disappointing sabs of 50,000 in 
a year which celebrated the production of th ; f.ve-
millionih Sinclair-designed micro. 

Could the cjrtains be closing on the stars of the great 
British micro incustry? So far 1935 has b:cn a bad year 
for everybody, but don'r expect to see Sir Clive tracing 
in his Porsche for a C-5 quite yet. 

Sinclair dominates the U.K. marker as much todav as J 
he did in 1981. But gone are the innovations. Even the 
1982 mode, of Cliva Sinclair wouldn't have been 
content with rcboxing an exist:ng machine. However 
good the Spectrum and despite his coiumnrr.cnr to the 
6800C, Sinclair now runs the risk of becoming a cne-
compnter company. Yci whereas that oouid be a 
problem in the making, Accrn has an immediate and 
deep crisis on its hands. 

Irs shares had fallen from a high of 193p last year to 
23p before they were temporarily suspended on llic 
Stock Exchange at 28p. job cuts and a major 
reorganisation are part of pcying the pricc fcr t poor 
Chris:mas anc the disastrous foray into the U .S. marke:. 
The abortive American project may have cost the 
company as rr.uch as £ l2mi l ion and its recent £20,000 
sales to Russia won't make much of a dent in that. 
Apart from that, the BBC Micro isn't getting any 
younger or appreciably cheaper, and Arorn may learn 
:hat producing business machines isn't really as etsv as 
ABC. 

But despite the pall of gloom, spending or home 
computers should rise sharply this year — up to a 
record £590million according to stockbrokers Wood 
Mackenzie. All the British companies have to do is go 
out and gr^b their share. 

Creasey controlling Douclas Herd's muscle moTeroent. 
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D R GKAHAAI CRHASHVS plea for 
government funding to "give the 
disabled as much access to micros 
as people in s :hools" is being 
ignored - by the Department of 
H e a l f i and Social Security. 

' A micro can be at least us JSC 
fu . as a wheelchair ' ' , says Creasey 
who uses BBC Micros in his 
sp innl uni t at E d i n b u r g h ' s 
Edenhall !4cspi:al to improve his 
pal Sens' manual dexlcrily whik 
entertain.ng them. 

H e is also using mic_os for 
research into overcoming paral-

ysis by controlling a sencs of 
electrical shocks to stimulate the 
muscles. 

T h e Depar tment of T r a c e and 
Indvmi: y alrcidy tnukts £2million 
a year available From its inform-
ation technology budge : for 
schemes i n d u c i n g iuiuiinmil 
electronic stimulation and remnte 
work t nits for the disabled, 

Bui lie D H S S says it h t s "no 
p lans" to e i t e i d iliis sort of 
scheme to make micros available 
IO all the disabled who might 
benefit . 

Oric slides 
O R I C HAS CRASHED , t long with 
Pr ism which dif t r ibuted the 
Atmos as \v;ll as the Spectrum 
anJ the Eillcrprise. 

.Sinclair and hn t e rpnse have 
made alternative arrangements 
an t the receivers are now looking 
for buyers for Ork: and Pr ism. 
Barry Moncaster of Oric is ;ug-
g e s n i u a manigement buy out 
and a multinational company is 
:ilsn I v l i w r d In hi* interested. 

O r i c ' s n o r m a l l y t a l k a t i v e 

M a r k e t i n g Consu l tan t Bruce 
Rvcriss, who last vear jumped 
beiore Imagine fell, will on.v s,iv: 
" I f I !ud a c rys td ball I wou ldn ' t 
be sitting here now . Jlui he 
admits that French A m o s sales 
have collapsed iu the last cour>lc 
of months — " the Amstrad is :he 
cult machine in France j t he 
momen t " . 

In Brit i in 0 " i c has blamed 
Pr ism foi failir.g :o d is i r iba ic 
properly. 
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PRICE FIGHTS 
Sinclair and Acorn war 

Comnmdore 128: Can CBM duck the price war? 

M A S S I V E m i e n CUTS, £ > O ULT LIE 

Sped r a m Plus and £70 cfl~ he 
Electron, have left the two old 
rivals rquarint; up to each «:her hi 
the £130 marc. T h e first casualty 
of the war I'.as been the "dead 
f lesh" keyboard of the old 
Spect rum which has been buried 
witliimt ceremony — only 'he 
click keyboard Plus will continue. 

TOUCH.SCREENS are. the ultimate 
in megapriced accessories fur the 
executive who has everyth n g — 
except the ability to communicate 

A Pius upgrade f ioin Sinclair 
for in old Spcctrum will cost £30 
— or £20 for a kit which may put 
other keyboard makers out of 
business. Sinclair, w h o celebrated 
ilie manufacture of the five 
mill onth Sinc.air designed micro 
list month , has als."> taken on 
Commodore by chopping the 
price of Microdrive cartridges to 

with a micro through its key-
board . 

N o w Microvhec is introducing 
the first bucget-priced touch-

£.2 ar.d claiming that the M.cro-
drive saves and loads faster :hau 
rhi* nntn-iovsly slow C B M ;54 
disc drive. 

But C o m m o c o r c insists it will 
not cut prices yet Nevertheless 
expect a cheaper 64 to make room 
fnr rhr C R M .28 this summer . 
This may leave the C-16 and 
Plus-4 in no-msn 's land. 

screen, the Touch tech 501, which 
will allow the idea to be used to 
teach youngsters and c.ie dis-
abled T h e 501 is a frame w.iich 
fits Over :he screen of sn ordinary 
14in. Microvkec i ron it or . 

The frame contains a grid o:' 
12x16 infra red bearr.s anc 
sensors which are h t c r n i p t e d if a 
fin«er is i laced on .he screen. T o 
improve resolution each beair, 
fans out across three rcceptors 
which can dis.inguish it troir. 
o n e r beams — this gives up to 
m llimeitv resolution ir. die cenirt 
of the screer.. 

Touchtech comes w. th a pack-
age cf programs ranging Iron: 
ncughts and crosses to a:i artisl 
program whirl- a'lows you ic 
paint on screen with your fniget 
using a paleite of s.x colours. 

Open the 
box for 
C4's telly 
software 
T c u . V soi- I SVA-IH illowc you to 
dotvnloac programs straight l lom 
vo ir television. All vou need is a >f 
home made l.ght pen to stick ever 
the pulsating cursor square which 
will b'j appearing in rhc. corncr of 
the screen on Channel 4's new 
show, 1 Compute r Bull's, every 
Monday night. 

Mike T h o r n e of University 
College, Cardiff hoe produced a 
design for a pen which you could 
niLke yourself for less than £5. All 
you need to do is plug it in:o your 
computer — Spectrum and BBC 
p rog rams will he broadcast 
initial.y and attach the l i ' h t c e l l 
end to the screen where it can 
pick up the binary code flashing 
through. 

Because the speed of data uano 
mission is limited by die scan -aie 
o f t h e lelcvis on screen it can take 
five n'.inutes to b a d each kilobyte 
of program. 

Quickdisc 
takes on 
Microd rives 
Q n c . K DISCS fcr t.ne Spectrum 
should be available from April for 
around £100. T h e Cresccnt 
Quickies ase a spiral disc like a 
record which cannot be randomly 
accesscd I ke the concentric discs 
wh.ch make most disc drive* so 
fast. However according to the 
C r e s c e n t ' s make r s , Serv icon 
Dynamics, it is u p to 20 times 
faster ihan a Microdrive. 

Commodore 
on Telsoft 
NEXT MONTH our Telsof t service 
kicks off the aew C o m m o c o r e 64 
facility with the Space Junk 
progrem which starts i.i this 
issue. 

So far 12,000 calls hav.: b :en 
made to the free downloading ser-
vice s l ice Te.soft opened u p with 
BBC and Spcctrum programs 
f rom cur December ikkuc. Details 
of transmission times for your 
machine on (0206) M68. 

TOUCHING BYEBYE 
TO THE KEYBOARD 

Toochiech turns screen into paper. 
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AN 

-Miles Better Software-
2 2 1 C a n n o c k R o a d , C b a d s m o o r , C a n n o c k 

S t a f f s W S 1 1 2 D D . T e l : ( 0 5 1 3 1 ) 3 5 7 7 

U«S» Gold Software 
ZX CBM or A TARI 

CASS CASS DISC 
Beach Head* 6.95 3.95 11.95 
Raid on Moscow 6.95 3.95 11.95 
Strip Foker 6.95 3.95 11.95 
Forbiddor Foresl* 7.95 11.00 
Aztec Challenge" 7.95 11.00 
Slinky* 7.95 11.00 
Caserns Khafka4 7.95 11.00 
Posyan 1 1.95 
Bruce Lee* 6.95 3.95 12.95 
Dallas Qcest' 12.95 
S n u k i v * f.95 11.93 
Flck* 3.95 12.95 
Stellar 7 3.95 11,95 
M y o t i c M a n s i o n 7 .95 11.00 
Solo F ight* 8.95 12.95 12.95 
Sp tf ire A:e* 3.95 11.95 
FlIEaglo* 8.95 li.9S 12.95 
NATO Commander* 3.95 11.95 
Indianu Jones 3.95 
Tapppr A 9<i 3.9S 11.95 
Congo Bongo 6.95 3.95 11.95 
Up n Down 6.95 3.95 11.95 
Sp/ Hunter 6.95 3.95 11 95 
Bu:k Rogers 6.95 3.95 11.95 
Knighis Desert* 12.95 12.95 
Combot Laader* 12.95 12.95 
Battle No-mandy* 12.95 12.95 
Fort Apocalypse* 6.95 3.95 12.95 
Drelbs* 6.95 3.95 12.95 
Blue Mox* 6.95 3.95 12.95 
Sentinal 3.95 12.95 
ZaKxon* 6.95 3.95 12.95 

'Avcifabh lor iho Afoii 
Pleoie phone for lof lware ovoi obilry o r d s e f l w a e lul l (<r t h i 64 and Alnri 

AOD t) (or o-erseo* O der!. ACCBS/V15A 

THE VIKINGS 
ARE COMING!!! 

SWESCOT are proud to announce that we 
wil l soon be releasing severe! top cuality 
programmes on the international marke:, 
made by some of Sweden's most 
proficient programmers. 
And best of all PRICES FROM £1.99 
Du som bo" i Skandinavien och soker bia 

program till din hemdator. 

KONTAKTA OS!!! 
Vi har det mesta som finns i denna tidning 
till samma laga priser som gailer i England. 
Dessutom far vi in alia ryheter samtidigr 

som de slapps i England. 
0 3 S H ! V id ka ta logbes la l ln ing v .g . medsand 5: Sk-

i f r i n a r k e n fo r po r to t . 

SWESCOT 
Box 213 

121 02 Johanneshov 
Sweden 

08/39 27 CO - 08/81 18 01 
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" lHh'CJUV i h i e a e i u d 10 hrea.t 
niv k rees las: week" jokes Br .ice 
Ev;riss , well we hope i: was a 
joke, t t tei talking to Fire iron'5 
new tracker, scrfp dealing 
iiii.liuiiuirr TalbDi Smith, 
Fiteiron homs of Imagine 
refugees like F.u/ene Evans and 
Dave Law son — has been 
plagued with practical okts . 
Oi:e week six driving schools 
t u m e c up to give one-time 
Lotus driver, new Beetle owner , 
Eugene his first driving lesson. 
For s e m e reason frying pan to 
fire specialist Biuce — w h o 
m c v e t f rom Imagine to Oric — 
fell under suspicion and was 
warned 01T by someone he 
describes as "Ta lbo t Smith 's 
g o p l i c . M i l d - m a n n e r e d Bruce 
replied by sending him a bunch 
of daffodils which provoked t i e 
call f rom the breaker 's yard. 

Eye PATCH firmly in place and 
parrot on shoulder 1 r ing up ;i 
M r Ramsder. of P y ; Greave 
Fa - m near Darnsley who i.-> 
offering C o m m c d o r e 64 
software for sale "a.l copied h i t 
excellent" from tape, disc or 
cartricge. His "b ro the r " 
answers, Mr Ramsden is 1101 
there. I identify myself and SEV I 
will be b tek in touch. "Just you 
be carefu l" , ihe " b r o t h e r " 
replies, "or I'll be back, in touch 
with you good and p rupe r" . 

Aaist<ai: bcss Man Sugar has 
been stirring rumours of new 
Arastrads essentially difTerent 
versions of the current machine 
with hiilt-in drives anc. more 
memory — but Amstrad is 
keeping muni a l o u i the dUai lv 
Amsof t ' s William Poel — the 
man who offered to eat an 
Amsirad in Trafalgar Square .f 
the machine * a s la t ; — says 
Sugar 's guiding principle to 
"don ' t stimulate until you can 
consuQimite". 

I know sales of the Q L could 
be better but does Sinclair have 
to gn :o the extreme of giving 
away hundreds of thent to 
Slialli ' .lyee University in order 
to win the lukewarm tribute that 
vetv few have gone w o n 2 ? 

ACORMSOFT'S David Jchnson 
Davics will be surprised to hear 
himself described as " a cross 
between Ivan Lend l and an 
Egyptian m u m r r y " , particularly 
by someone who is about '.0 
launch his. Flite on :he CBM.-64. 
Allegedly David " i s good at 
tennis, g e s as far as the semi-
finals and chen trips over the 
bandages". What can this mean? 

ANGRY ATARI 
lack's boys hit back 
ATARI IS ACCUSING Sinclair o f 
sour grapes after his attacks on 
the n e v S T micros. "Sir Clive 
tried with the Q ^ and it hasn't 
succeeded ' , says Atari's U . K . 
mink r i i n g d i r e c t o r R o b e r t 
Harding. 

Sinclair adn.its lha: " ' 5 4 was a 
tough year lor the Q L " but 
insists that " ' 8 5 is go ng to be the 
year o f :he Q L " rathur than of the 
rival 68000-based Atari S T ran-e 
which bir Clive claims w.ll he late 
a i d d i s jppo innng . 

Hard.ng 's schedule for this 
yf-nr is ro introduce the Inf ini ty 
package on the 800 X L f.ir 
around jCIOO 1 his spring — ihis 
includes w o r d processor, spelling 
checker, database £.nd spread-
sheer, launch rhe If-bir S T \ in 
the summer ; nd the 8-bit £ 1 7 0 
128K X E replacement for the X L 
in the autumn. 

T h e 128K 130ST will cost no 
mon- than Q1. and the 520 ST 

•it"-W'M^? / ' / v fy-t r T 7 " i 

T p T E t 

a t ' r U i H i / 1 
m r n L t i : ' 'U ' M l , 

Tramiel's new Atari ST, and behind, XE micros. 

with half megabyte Ram, T V I answer the 68()(i()-hnsed question 
i roni tor , 3.5in. drive, mouse, — Jack Tranriel 's o r Sir Cl.ve's 
printer anc Lifinity less Ihan or will :hey settle it over 15 
£1,0C0. VPhoK-j rn;iehin3E will | rouncb ir. the Baron of Beef. 

ROCKY HORROR 
A SMALL SCREAM 

Rocky Horror: Can Brae and Janet 
B a n n e d in South Africa on t i c 
grounds thai repeated showings 
would c o r r u p t the nat ior . ' s 
y o u t h , a n d e v e n m o r e 
mysteriously deleted f rpm Cliff 
Richard 's memory the Rnr<y 
Horror Show is aoout to ne 
unleased cn t e t h ; small screens 
of a million Spect ru .ns . 

R i c h a r d O ' B r i e n ' s c a m p , 
gochic, glam-rock. fantasy horror 
spoof musical wh ich s p u n off the 
stage in'.o f i lms, records, hooks . 

survive? 
;>nd ;wirir«t in the mid 1970'; 
will be a C R L computer game by 
iV.arch. 

But writer Richard wil net be 
playing much part in the project 
s i ' i re hf is "t i ' r r if ied cf tech-
nology" — he does not use a 
word processor, nor even a type-
writer. " I ' d ra .her work with a 
pad and a penci l . " H e ' s leaving 
1 hi* programming to long-ume 
Horror fan Ian Ellery. 

You can be Brad or Janet , 

c l e m cut Amer ican teenagers as 
you -nam rhp hnnmed mH 
decidedly decadent house t ry .ng 
to free your companion w h o nas 
been turned :o ston?, encounter-
ing such wicky characters as 
b d d v — the force from he 
freezer. Whi le the S p c c t n i m 
does not give full range to songs 
l i k e Scictuc Fiction-Double 
Feature C R L is already wnrk ng 
nn -a C o m m o d o r e 64 vers.on 
with the declared aim o f better-
ing Act iv i sbn ' s render ing of 
t ihos tbus tc r s — but t hen C R L 
also clain:s that Rocky Horror is 
"good wholesome family fun." 

Cliff Richard? - 0 ' 3 r i e n was 
wa'.ching T V the other day w h e n 
he heard CJliit talking about Boy 
Genrg^, "No-o: ic would have 
theught ten years ago lhai a mon 
dressed up as a girl would b ; a 
h i t " . " W r o n g , C l i f f was 
O ' B r i e n ' s reaction — in 1975 
Ro~ky Hor ro r ' s show sropper 
T i m Cur ry in his h g h hee ls e n d 
fishnet stock.ngs was the lalk of 
the town. 
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PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS 
MOST EQUIPMENT ON DEMONSTRATION 

-+-*-+ Even further price reductions 
this month are indicated with an arrow 

The UK's Bes t Printer Pr ices 
Only a sample of Dur massive range of printers 

shown here - phone for further details 
DAISYWHEELLETTEfi QUALITY 
Juk 6100 (P) C3<9.9D +VAT= £402 39 
BretiierHRISU'ardSJ C3S9.00 + WiT- £378 35 UatsyswpyJUUlP) . . . L2:S.RS + VAT= £275 94 
PRINTER/TYPEWRITERS 
Brother-EP22 Dot A/atrii (S! C109.03 - VAT - £12535 RrrthnrTP/.̂  IŜ  C'89 00 -iVAT- C217.35 Modems availnbft for Easylinl ard Te:ecorn Gdd Juk 2200 Eaisywhoal fPcir f! £245.00 + VAT- £281 75 
DOT MATRIX PRINTERS 
nrcther M1009CPu *J 31 . C1C9.00 - VAT- E 134.33 
BrctherHR5(PorSi . . 01£5.00 + VAT= E14375 
Canon 1060A MLO CP) 0309,90 + VAT- E35B 39 Canon 1156A NLQCP) . C3S6.9Q +VAT= E456 44 EPS0iMPX80tnj .. cits.co i vat- geeies FPSOMRXflC FT PLUS !P) C220.00 + VAT- EZ53.00 EPSON FX80 IP! . . . C3E4.C0 + VAT- E372 60 EPSONRX100 F T fP) £339 96 - VAT- £390.95 FPSniMFXIIG F T IP) C4S0 OD - VAt - C <19-150 KacaTman <F310 M.QiP) C289 00 + VAT= £332 33 Kaca Taican <P910 M.O IP). £379 00 + VAT= £435.85 

- Seicosha GPSOO A CP) D113.0Q-VAT= £129.95 » Soitnsh* GP7H0A Onlnir (PI P.P4R a + VflT= C77S95 Shin.va 2TA9Q PI. £199 90 • VAT- £229.89 
(PJ=Parallel-Centronics [S;-Seral 3S2DP Smith Corona rango of priittors lUaw in Stack — PHenn op Mritn forrintails 

SUPERDISKS 
LONDON'S LOWEST PRICES ON FLOPPY DISKS 

P r i c e s pen box of ten ex W3T 

SSDD 
4HTB 

DSLU 
i o n 

SS9E1H1 
OO'R 

USBblPI 
83TR 

BASF 5 V £10.95 £18.20 £19.80 £22.50 
3M 574 £13.55 £19.50 C2a05 £24.00 
VERBATIM 5M" £14.50 £19.50 CIS. 50 £25.50 
DYSAN 5s4 £16.80 £24.90 £24.90 £32.00 
TDK Vk" £17.50 £25.50 — £33.00 

3M/BASF3r £34.10 

Add 70p for FfiP per box of 10 disks 

CASH S CARRY COMPUTERS 
53-59 High Street 

Croydon, Surrey CR0100. 

12-MONITORS - GREEU SCREEM Sanyo 211? vler! Sanyo <1112 -linhRes 
14" MONITORS - COLOUR Con̂ cicre "70' Cnmposte/Sfluifl "irî lif/ CM 14 PG3/ Conp/Sounc 
Vliu V.*<VJ<, ' -10' C j Nil I >, P jB . McmvilBC 1 -I S1DZ for ZX Speeiruitt, VSiSfQYiten 1 4!;1 l!S Vied RIJI Mismvrtrn: 1451 DO Sinclair Ot McrcvittC 14410S Hidh Acs RGB . . Snir-rj 3125 Murin riesnGP S<my3 ai 17 Vtc F:GO Sanyo 3115 High Res RGB Commcdort 

-i r.rw G/'K ZV-ixim-C 'G Sorter jack inc. cassof-edrck 
Conmodore 3<s fiXrW FVUitioircD CSvu ;.n<J Oil Mtntcr CossoUe. (5-11 C:< O.vo . . . . . . DPS" 101 Dtisyrthesi >nnwr (l)> Juki . . 30" "•n:Hlr Pr -itr-GCJE Jricbon Tractor =rintcr 17D1 Colour Iv'o-K" Am»trsa CgJifW Grtui Wonder inc. FREE software CPC-.C'I Colour Mcnifcr inc .:REE sofcwar* 
SANYO MBC 5SS Business Compjtor 
1£DI< - Juijt.i'j '.'.Sil ; I'.Li CflOblU ll nbbldi 
Acorn/SBC 
Acjrn Eectron BBC Mcdel E Vlrrlr- ninrll.sklF Cunans 1xlCOKOOC3XlOO CuriÂ  1jdk :ir: rsxp:t" Cunnn-r 3*1C0K DO ire PS J SuTianE 2xS3DK DDircPSJ 

PvinnK in yRj 
Allobavc C-jnanaOist: Drives mdur-: âb i. N'̂nual 
Siactnir 
n i Cow*-MP.',1 StPrtfurn div PLUS (vlicrod-oG + incErace ' + 1 F-se Prrqrams. . 16<-4BK(J[))rhrk M5X CampiitBri TO5h>3aHX10 64K. S31V0WHU1UH4K. Sow H0750 64K JVjHC7G9G4K Ful r>int« of MSXACCi>»Sdr«l av»t.ilil» 

T.Bfi nn i wr= 

r.i7;oo -ClliS) 03 VA"= : 17: CO-VAT-
vai-IS'Ji 74-VAl = :37ccc - VM -r. 11: do - VA- -Viiil 00 • '/AT -

ctat 95 - VAT -,~16S 1 / I WV 
C32.61 FVttT= 

•30? 95 • VAT-;i JC 39- VAT= u2G0.83 F WM • r. 17.'00- VAT-
L23S!DD + VW= r,30i VAI 

C7d.7£ E101.EC 
C198 95 C194.3E ciao.a; L22B.8E C2B3 3E CHB9.9S £435.8! C138.3: E3E7.7E C4S8.SE 
C230.BG E110.9S C1B9.8E CS09.9S C37.3C caoa.os C3S6.44 C149.3E C299.8J C19S.OC 
£240.3! £348.IE 

:79:co-v/vt- caii.es 
:',lC-r 90 • VAI = 00 - VAI= en + 'Av -Hi; • '.'A! uljl 95 - VAT= 
IBS', r.Pi]'- 90 . VAT= 9'J+ VA"= - forn !J>S* 
C33t 1A VAI= C106.Q1 (-VSM-cap.60' vai ES' 70'•VAT" 
El 89.901 VAI 1 VAI-£245.001- VAT= 

E1E6.3S £332.35 raps at E114.9E E151.7S CS62.0E E333.3E C396.e« 

£364.95 ciaa.os C95.DC1 
CE4.95 

E081.7i £259.85 

Apricot Computers 
Fantastic Low Prices - All models in stock: 

F1 • Apr icot PC • Xi • Portable i 
PHONE MOW! 

M a i l O r d e r + E x p o r t + T r a d e 
H o t L i n e P h o n e 0 1 - G B B 6 3 6 2 

Delivery by Sectricor CJday) pi esse acid r.5 ,Hj vat per ir.cn 
Delivery ny I N. T. (overnght!please arid f,9.!iC 4 VAT per terr. 

Scr*c pff the ôupo-i or orcJerby 'yhunc q joting v0,-lr ̂ ocjco 
QarclaycardNo. Pnonn 111 -6BHfi;J6? InrriBdiatn 
cespntch nr recBipr. it arrfer or chec.ue rlearanr.3. 
Ur you can Telex your order on. 046G4CAUn 19001325 

'At! aocfin! i:IIi::«I.ti: t:; Irrim PI Hi Rr.-.̂ rr--=nr otd EducotJjnal e5:attis':r:s!v.f, 
IhesAprir-ffi ' 'T-r.l.ll '! :.ii:rn f ii'U !r. ncKlodw- strnET̂  

"ci C»hCiWfAitft-ft,53-MSlmrt Crwymn furi»-. i1K(i 11)11 
Pll!US:! Mil |' V 

t-nctec nv chtqjc iĉ Ĉ  . inclttSrgoali'̂ .-y n/ Setufictf/T N T • 
:r cr.jrqp rv, Access/ Barrlavcsi ri Wn 

iritlresA 

•PIlJUSI! ()l.!l«l. _— Yuy | 'MlOn h;nhn;)kr|v l)jJ) 

24 YOUR COMPUTER, MARCH 1335 



POP* 
TOPS 

SOFTWARE 
TOP 20 

Cane Company Mcchire 
t 1 Ghostbuslsrs Aclivisbn Sp 

QLIMI S|> 2 Daley 
rtiompson'u 
Decathlon 

* a M,n:li Ouy Ocean S|> 
1 A Booty Firebird Sp 
* h fi ll Ir.irn Hip 

Gods 
Or.ian Rp 

6 Select 1 Conpolei Rfwnrrt̂  Sp 

• 7 Ainvuif Elite Sp 
1 6 Knight Low Oit mote Sp 
t 9 Combat L>nx M t̂cci Sp 
1 10 Under̂ urlde UI1 mate Sp 
* tl Elite Acorn Be 
- 12 Siarte- Pack Tynescft 16 
- 13 Pu iil Aiyus ei 
4 14 Fill Gj>' Elite Sp 

lb vwid bunci Kinbiid So 
• 16 Hjrietback 11 Ocjan Sp 

17 O/erdrive Superior El 
1 16 Stooltfaze Microsoho-

re Sp 
I 

1 -, 
» 

i 

10 f,iavo Davis 
Snoohcr 

CDS Sp I 

1 -, 
» 

i 
20 Danget Mousa 

in ix>i i>io 
Tiouble 

Creaiivs 
Sp»rha Sp 

So = Spectrum-Go s BBC/15 = Ct6 
El = Electronic = Vic 20 
Or •= D-agoi.'64 ^ CBM 64 
Am = Amatrad/Or i OrlcfAt Atari 
* = New ruloasf/— - Eaint position 
Sovrc«:WH SMtrn 

SOFTWARE 
IOP 3 BY 
MACHINE 

Game Conpany Machine 
— I Siool-er Visions Vc 
_ Z Aniiog Vc J 3 CXick Shoot M "ro:ic Vc 
— ! Kong Strikes Octan <14 

Back 
nuncnoac. n Uecan K4 

•3 Ghofilbusers Acl visioo 64 
— t Match Day Ocdan Sp t > Rifl rinm lh» O i4at\ Sp 

Cods 
Sp 

1 i hunchĥ rk 11 Occan Sp 
t \ Chuctle Egg A&F Dr 
t 2 Hunchback Ocean Or 
— 3 CulhtOII ri Mierodcal D' 

Spacf-
1 747 eimutotor PoctorsoU Pc 

— 2 Mr EE Micro pcuvtr 0c 
- i horse Lord Ccnfury Be 
t t Encounlei Hi-lecn At 

l Zaxxcn Certresnf! Al 
3 Solo Flight Ccr.tro»fi At 

t 1 Crazy Golf Conirioioie 16 I i Stellar War/ Qui inmost: 10 
BittZ 

t 3 Flight 015 Ĉag Comm 16 
t 1 Carfi 5rvi Mrlll>r'»ii Jî  PI 

Connis housn 
— I Chuctle Egg ASF El 
1 J Soooke' Vlsons El 
t 1 honlCSlI AdcictKo Am 

Manager 
— 2 Star Terminal Am 

Commando 
3 Gltout; MicTspĝeT Am 

Source - Websters Sotiwar-j 

MTX IS OK! 
WHEN w i l l games writes and micro 
buyers realise I le -xit'Titial of tha 
Memalcdl series? Consider the 
iV.enwieci MTX 505, bottom of the 
jaiigc. Ai <t piivt of £199 il is MSX 
quality, Though is not compatible with 
the MSX micros 

It you considct it is only /2t) mote 
than the Spectrum + , at £179, which 
would you buy? The MTX 500 has as 
much as the Spectrum +• and more, 
i.e.: 
• Hiahe - colour resolu'lon 
• Bull in assembler/disassembler. 
• Sprite graphics. 
• A far superior keyboard. 
• 16 colours ccmparec to ihe 

Spectrum + '5 eight. 
• BLilt in text tDrmatthcj— 

Noddy 
• Faster oparatlng speed 
• Louder and batter sound, played 

throuch the TV's loudspeaker. 
• Logo type graphic comrrancs. 
• Two joystick ports. 
• CentronicSfftGb/Hil-i etc. pcrts. 
I Separate Marti reserved tor 

graphics. 
So come on all you games writers 

and micro buyers — Think. 
M F. Hodgefj 

Shif.hani, 
Sotr.erta. 

DATACALC BUGS 
Tmank YOU for publishing my aiicle 
Ditacilc. There arc evo or three 
errors pointed oat to rue sincc the 
publication, and perhaps you would 
be k.nd e iougl to -jub.tsh the 
fo.lowing amendments. 
• If DFS is fitted then lino 100 

shoulc read: "00 1 - -55: etc. 
• To use trigorretri;al junctions in 

the formulae ho ine 1725 
snouic ne adderl, 
1725 IF MID J (BS. x, 3) = "SIN" 
OR MID $(B$. x, 3) = "COS 
TMENCS = C$ + X. 

3) : x = x 3: GDTO 1720. 
• In line 1770 I have used the 

function VAL to evaluate he 
uali.'1 o ' f, I shoulc of ;ourso 
have used EV£L, therefore Lhe 
1770 
c$ = ns - fvai mids + 
x $ + "V" + STRS EVAL "(F)" 
+ 8)". 

• I have omitted to return the 
printing width to its defai It 
vake a ' t c r a printing operation, 
thersfo'e line £876 should be: 
4875 VDU3: WIDTHC 

Brian 
Leicester. 

SCREEN STORE 
I HAVE SEfK many programs for the 
Spectrum which More the screen in 
memory ar.d then iepr nt il on request 
very quick.y, The following j.iui;iuui 
will do the sair.e tiling on the Atns.rud 
CPC 46-1 computer. I adv se that you 
Only use the routine to store one 
scr;ni as .hese screens, beinc more 
complex than their Sptctrum counter-
parts, require mon: mcmcry. Do nor 
be fooled by the size of the routine as 
it uses one of (he jxiwrrfiil fratiirm nf 
the 7.-Hi), thai being its ability lo n.ove 
blocks of memory about. The routine 
wilt mvc any scrccn in any mode 
including colours if they are vsed. 

To use the routine s.mply Call 
(ad+9)m store a screen and then Call 

KNIGHT LORE —UNLIMITED LIVES 
ON£ POK£ FROW VC'0.YP 
H£ TNt^S J/S'S 

I'M WRITING to you bccause af.er spending two hours totally 
. so l i te t hacking my way through over 10K of machine ccde I ci.n 
finally reveal a way of making U l t m a t e ' s ni3steipic:e K.nieht Lo. e 
easier. 

Just load the code from t a p e , e n t ; r Poke 51567,0 and rur. it using 
USR. Now play the game and — surprise! — you won't lose any 
lives. 

I can also reveal how to finish Jet Set Willy easily. I .oad the code 
jsing Cletr 32767 :Load""Cpde and enter Poka 41983,255: Print 
USX 337S2. T h e r e will be just one object .n the nouse — b the 
oathroom — ;o pick it u p a n t go to bed. 

Pedro I'trncndts, 
Portugal. 

iad) to reprint it. The rouiine is 
especially useful when chan^in^ mede 
after drawing J complex scrcen, know-
ng that returninij to tbst Simi; scricn 
>viH require teciout redrawing of it. 
;jnre should be taien lot to tet the 
Call number mixcc up as calling ihe 
itorc rouiine nstead of the d n w 
-outine will result in the prccious 
screen heini; replaced w th whalcvcr is 
3ii the screen at till lime of the Call. 

Type in the program as below but 
when you have tested it you miy save 
n in rhe mrhod described on page 42 
jf | lie i iMimul. Oncc the n>uLine h'jt 
:veeti saved in the form of bytes it can 
.>e loaded and aided to your program 
Jll iJS UA'tl. 
10 LET ad = 24550, 
20 FOR n = 0 TO SPREAD a:POKE 

n f ad.atNC.KT 
30 REM Pnnt = ad " Store 

= ad + '0 
<0 DATA &f3,33,00,96,1 7.00,192, 

&18 8.&I3,33,00,192,17,00,96. 
0.0," ,00 64,ied,&bc.&f b,201 

/Jat'ii,1 Ckamr/rif 
Wclrn. Park, 

C'Fitld. 

ERROR NEWS 
ThcRE HAS been an error ir the article 
,vith my program Newsmonger. '\n 
.inprtrtait Poke connrmnd has been 
nmirted and there w.-b a misprint. 
After the senten:e Poke 16511,66 N. l . 
"here should be printed: 

POKE 16512,2 N/L 
and you luve created line tl with a 
Rem containing 576 bytes. 

Frjlll /lyitt, 
Holland. 

"BBC IS BEST" 
1 READ WITH some Lrauscmcnt Steven 
Hill's answer to a reader's letter 
concerning the QL ind BBC. Having 
used bo h nachinw where I vork 1 
feel * can oet the record ytruigl*. 

For a start the claim that the Ql. 's 
grapnics are fou: times faster than the 
BBC's iiLiiseiiae. Fuihaps Mi Hill 
made ar. cr_or and read his time in 
days insteac of secondi, because the 
BBC's grapncs and Basic in gencal 
ire much tester thtn the QI. ' j. The 
scrolling is j case in print. Although 
the QL's Pin aid iScroll commands 
ire easi:r 'o use rhan rhe KBC's 
1/DU23. the loner's scrolling is 
instantaneous cuc to its hardware 
nature. The QL scrolling is very 
sluggish ant in srdcr to oichicvc some 
semblance of srr.ootnnejs the u;er has 
lo resort lo tnachinc code. 

How do you do that:1 basy on a 
BBC, ill: excellent buib-in asscrnb er 
allows assembly mnemon.es to be 
mixed with Basic. QL user? wi I have 
prohlems. 

As for the "nutManding technii-.il 
achievement" ine. Mr Hill has 

(continued on page 27) 
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mm GIGHNTIC 
Many of the top cassette based titles 
for ail the popular makes cf comput-
ers offered with over 50% discount. 
No messing, full money hack guarantee if not highly delighted. 

||U> > No llll. 
RSI SJfc 
>.IV VA1 f c 

Cassis i C>\S£STT? 53 •>91 IM 
2 BC 3f-L i j) 

inarm* sfono S51 ?59 
MuwPow 0VIGEBUS® 1V> 
Miff) Povtf 5 II •£ V11NC /91 1 79 
Occcn e unv.iw/'Y G JJ 
OIC 7 UOJliYLiALfc-! 5 51 3,2) 
Cudtflva R SEEHAm u)S 7 9D 

I MIJ5IC PFOCFSSOF 14 != 7.99 
5» iftfrtv 1ft COSMIC mo 7 15 579 
VffiH 1) Ĉ CKOJT 7.P5 5.11) 

1? ncuoiAron 3 91 3 29 
Vi»lftl 13 PEWJ1 S St 3.29 

14 fiitsrOLEnuf/p t.% a n 

1 COMMODORE 
Vi wa 16 •O vSO * » 
Anwi 15 CVSCTRJK 4 99 
•Vi fig 17 PET CM 691 3®9 
Mr«j SPACE "'.oi ; 4 29 
CRt 19 oeibycay 7 01 429 
"J HI 20 oi.er>4 Fji. 7 as 4.29 
HRl II iV-tni vpmn 7^1 420 
OKTryriK 22 SPEecm?i S9) J » 
C»iiie5M*l*iite 23 SX'JLL 7 9) 379 

£4 AH^ACV 
Itr̂ orc 29 DSOILL •J'JJ 2!t9 
(majinc 25 cosmic :nu-.iER i.S) 219 
irkceglv 27 1 =)>-'. ICWALUE >UJ 3.'9 
HlctccgU' 21! W/*.Ut'*HVM: L-SIO 7.0) 3 79 
(rlci:c3l2i 29 Wlt(-'l iWLUVL'J 7D: 3.79 
MnlMitrrinHokiti) 30 ClASSICADV6Nrufi fifli 3 99 
JAMtcuf-AM.ii.fi) 11 sn; 3.59 
MtattPowir 32 FAXP sn; 4 29 

11 f os 3 49 
Pfioiriic 34 QI.FST fOnOiR^FliC* FT.rK S9> 3 49 
Ph«riJi 35 *H" sorCE^Ensyif PP EircE t fir 3.40 
Qj*k»tva J6 ACJAf'LXNC 4 29 
Ouî stva 37 DCOSAEOOTHCF'.tA •1.29 
Uji:kstvs 30 1 H.J 'Si 4.29 
QuCksitoi 39 m i n e 754 4.29 

40 li'rtlOP̂ O B35 3.29 
TAAIMN 41 .IAMH1N 3.29 
TaimrMi 42 HJMTFfl TK 3.79 T̂ rfli f\(t 43 S1,KFn£KIW,PI F 370 
TtfinisJ 44 3.79 
I f c 45 Ly:i0iLio:Nri;>i S<6 2.99 
Vir̂ r •16 •M.CIJSH 7S4 >.59 
vi ran ijy* 4.W 

C O M M O D O R E & VIC 20 I 
Anrag IB S I 3.M 
Arson •iff TCur>iuwu 3.59 
Carrie 53 C.\SSElTE!.a • 9 4 S9 

51 ycBi.i 5» 2.59 
Najifto 52 2 59 
^nsjr t̂i S3 PEinrj SS) 2.59 

Wirt Pftttt' 5t niww SIR SJ9 
Lmiivit«4i SS JC-NHVREB «(fi 3,49 
W-tBf'CW H 'C.IK INTVIC r-\CTOT!V 9 09 
IVKipSO-. 57 BUGS 3.29 

ill ĴJU 329 
J SPECTRUM 
Aimg 5» iti 3.29 
AtCniv SO RlBBlE'ROlKLt s i 2.99 
A't'lll*? 61 7h- '-"ir' ^ w 2 99 
Ait)* 62 VIF -ACKJ s ̂ tUliOlY t% 3.29 
ftJUOyir M c«coi>nonxcp 3 on 3 1« 
BUQ&VIC 64 CCMPO;ckkiok BSC S.19 
Loxajc 65 CAOOtrcy: 4 69 
COS 66 PKt 2.99 
CDS 67 w iijLUV.AH.uHL'j 5.B 2.99 
CRI sa 3t:DFSfarp4iF>rx 4.SS 2.99 
CR 69 A t̂UI'l F!K 3.39 

T R A D E 
kt, F 

13S GOPIERCWbFVi 
140 MAUMEDA8SE' 

GOO 
fi SO 

339 
3.19 

jrochure on all :itles available. 
HSP llnff' mc V*T pTOllwCf He Till* t t 

COL 70 (iUXKiL'-K 595 3-39 
CRL 71 HANtlfiAP F Hm 3.39 
CUi T> rn VMPirS 505 110 
cm 73 PAI.rCMC™4 i.96 319 

71 7HECMEGAPUH S91 IB 
Ctysrti 7> HHLI.SLIF H'fc li:rJiiS ; w 3.t9 
CrfSial 76 TPEamGfOWWASlP̂  •JKIronrs 77 SPFF10UFI 2.(9 
Dkfreclis. 7ft 

Mrir.u 1.1 79 SKW. 3.49 
Gd'Qf̂ lA 00 AO 2 >9 

»1 A&r-AtilA 3 19 Imripi 82 0CDHL s a i. 
Inaiji't) W CCHfcCCEUISEA SM 2.19 
Ir̂ gtr- 94 JL'W(tiJ4CK 3 W 2.S9 
•nanrr» SS 19) 2.i9 IClNcrer. 95 MIL'M'JMCISS 5 95 213 

47 ^ftl 3)9 
Hcltxtnc BB PcNFTFATlH >95 3 n 
Hrrofcc.'. 41 OFAHCH46F 3!9 
Oroai 90 r.nKf.iE .ur/ii 5 93 I « 
OCINVI 91 f.-.kii.'o Frrnr 5 » 219 
O^ai 0} On i WANTGa.B 5»0 O ÂI 93 MCX3B A.1 F«r 
Pnr̂ ici 94 .CKE'SW.O 3>9 

« J.'V 
Qu^stvj 99 BOOG.\BOO IKE FLEA 5 35 3.'9 
Ojcktli-a 97 UHAb'JNSLANE 595 3*9 
Ouckalva OB Ha=o 5 35 

99 LAF?R7ni.= 5 95 l.'O 
OuKhava 100 RW.A1AH 5 9S 
•.Vgia 101 RAJir.O 595 •1f» 
>i'Qin 102 soncrnv 5 95 *>9 Vtiinnj 103 19?' 595 3» 
"'••ir.pj OCX J3J an 

VIC 20 | 
>rirog 1P5 MAX 4 95 2.19 
EllQ R'/A inn 11 n w 

t07 CASScmai 395 4.19 
l ^ r - loo •\MCVO A 5.50 2 >9 
to'ctnitH 109 C«V>'l«1ll(i cr.ts 3.19 

l-iî C^OIor 110 WUhOpXIV'LTEH 5.30 3.19 
Pf tit n,1.1 M b tut 
Ujtikstva 112 JiKYHWK 'fS 4 19 
Ct.ir:<ova 113 siiBfPArF.-.-niKFn 795. 4)9 
Ouî slva 114 5 9S 3.19 
"nrmrA 11S c.nicocn B.Si 3.19 
TffiiMil 116 PIHDiiLWMRC CU5 3.J9 

117 SKCWMULE C.95 2.29 
"'rjr 113 3DStCONflfiH sns 2.19 
"tier 119 LUV fJS 5K : .» 
"IJI no OLLV eM Ma v"rqn 121 595 4,19 
>)r#cft 122 SNfKlKFB 6 96 4.N 

ORIC-ATMOS j 
CHL >M HS^EÎ NHAIAK 665 3.79 
Oiirrr.t 124 Hî riFn. AT"AC< 329 

125 695 3 29 
126 oio;:p 6.95 329 

1-Jl'lOWI 127 5FUWY MMialUI. 695 329 
Ccesn 129 »lUht'lUACK 329 
Occur 129 WS WIMPY f,m 3 29 

130 UVK 9.95 329 
^arri*. 131 1 OOUFSSMTAF.TFPl ft 44 374 

ZXB1 
Wrtltoton 132 U'CnJMOUSE 5.95 299 
OjcMtlva 13.1 oS'V.Anms "J.SS 2.19 

134 OSSCflAMJlE 3.95 219 
flri-ik 131 (SAMt! MUUIILH 4 59 249 

135 GAlWvj,vi.UHe/.K ' 3!) 2« 
A VIST Pi AD 

137 ci<;w.s 595 4.19 
"triniat 130 STAPCQMvlAfXO 95S 4.19 
| BBC 

R5P 5« liliITt * v VAJ 
ftodutvl He "Hie r C 

141 FJlCENAKbK 1.55 an 
Atntirrt 142 K3E/h3SfFK 3 35 5.9D 
ir.ovtl 141 1 tT'5*vv njr 1 r. 00 
A: nn ^ 144 hVIMRinChHSFF 995 S.« 
Aiwnscll MS MWB:PG.LPEP )9S 5.99 

146 IJJMU=f> PUZZLER J 95 599 
A'rr1«11 147 -ableaimenture 3 35 593 
Asomiĉ  146 ViOHCSWCHDSV̂OFIOS 995 590 
Airjw 149 MAP-RIISTFR 115 5.2) 
A iso DOUBLE ADVEMUflF 4 ID 

151 soNOFfiiA-.r.rr '95 4 19 
15* ^rurre Fi. OI-T jimoiatcc J to 

'lean 1» ST*osi'.P3sco'.criY : •!•> 4.19 
Akcsu IM TAfU/N 4.19 
Aiusa 155 L'-jCLtCLAUJL .'95 4 19 
B:c Bp: 156 nVIN K1N3001.I VAL LEY 5 53 5 13 
U êtS 157 OUUWtMLADVbltrUM 3 93 5.a 
1 p,[H 156 lOBRiOFTMF 903 S 39 

159 ) 93 531 
LKhlvitl 160 r rit,-rr;i,7ir<.-.h 7 95 3« 

161 CYHFPfTFlOfl MISSION 1 Ht 
Ufi FIIAM 162 C.W Ar.TICTOMVUHDFl 
f.'CIOPl*!' 163 ? 95 4 W 
MCD 164 i-.7en:;ALA(.nc iRAptn 4(9 
VwPlA?' 165 HHLERGOHLU ,'95 «.<8 Mc-ê wef IW 510C-VCAI' i 4M 
ftllTK 167 ALIENBHEÂIN 5 99 3.21 
ftuni* 163 OIHQSOF «1LY «99 3-29 
S^Kt-lll- 169 HJf.CHHAtt 

170 OVFHWIVF 
ifw-in 171 STansTniK-n ;»5 ) » 

S.twrj 172 ViALUBY 795 3.99 
173 nificxviLDcr.Nis .'95 358 

Vseoi 174 8 95 4.19 
Wluv 175 OL'.'E 1 lUMiLfl 4 3Z3 

1 ELECTRON 
A4 F 176 CYCi.0M7.rACK : w 4 13 
A iqaU 177 7 9S 4.1? 
Mens IJt&r 176 OLVMPlCfi 595 299 
LV.;I.I--« 179 HUMCH3ACK (•« 
Fanni* 180 *IIFMi3FA<IN 0 *> 3 29 

!•< ATOM iS) 5.3 
f^liri. IS? ftir-ri j o f Pfltv 5 99 3.S 
PJ' H n "83 CATEnniL/R 0 99 3 29 
ffeirii IM SI'Aflt ATTACK 999 3,a 

105 KftWIi 705 3.711 

SPECTRUM 
A4F «6 CWCKIEEGG fiSO 3.7» 
/.PC n; rnr,ir,-Fnn IVIPTI- fU". 3 21 
Arc 60 ILMP-YMTHCGSPDEI 3 2) 
AJ1« 69 1 JMP Y VILifSf (95 32) 
Afir. !» tOl'MECC-t (95 3.2) 
Arte >91 •»tlHLUCUPF'lXJ'U,\LL '.95 4 7) 

w UiKUb LJF MhlNr.̂ ll iitlr J.tl 
IM PSYIFON 1.95 3.73 

'Jf.erd 19* SPF11 '.OUT = 3S 2,9) 
Ujg Bvit 195 ' . - i r e ; (S5 3.29 

I<H; rw»jirMiun ' 95 3 1 ) 
Rig Fi)ii 197 (CCL 3.79 
BigHvlt 190 HAPSCAlLittM 1.9V 3 79 
Pjij 199 SIAft'SAUEP 0 95 3.79 
0J« 5,1- K W IV.! N KIMiCOM VAlLfcY 795 4.19 
Cioul Ml r.nMt-nrinlt 7 » 4.19 

D?ilal >02 MOKTQUNHEP SM 3.79 
UU'M H*f»ncn ATAf!K 2,99 
Qircll SCUDlClVE J 95 2.99 
tfl»9i11A 235 SIONFLH-j >50 2.39 
'O'CPllry 706 fO=«=ST.Vi<ftlUfiENU S 53 2.SD 
1' lure it ry 207 "IIFR ISO 299 

Xlft "URSOCHfjS SftS 291 
L:vcl9 209 COlOjS'VV inVFHTUH- 160 S 29 
Liveis flu .c*M:;5or r.\ir • «r 3 rt 
li'velB 311 SHOi'.OAtL »» 
LilMamr 212 OONI iONTVIICr- 3.79 
J '.INHSl 213 ixiKtJOui'.rcflsCE'i >95 2,19 
LXWowi 214 SPECIAL CFtH-MION >95 2S9 ).irm il ̂ fir 21S 01 YM3|CE 195 2.ra 

216 CODE N A F4E MAI 6 95 3.:s 

AND EXPORT ENQUIRIES WELCOME 
* 

PRIORITY ORDER FORM > 6 SOFTWARE 
Please rush to me: 
FREE descriptive' cataogue (please licki Y t S • NO • 
Compiler maks art rmrioi Postage ana Peeking FREE witi orders over E10 

Orrtore iinci v CI(1 - r.itrriarjo pfr nrrior 
Please lincfcncoscd full remiitenceof £ 
Please3et)l my Access-'&a claycard Nn 

The rot'owtig tt'tes: (Otiose item numse*) 
Item No. Urit Prce Quantity To;o< 

01 446 5648 s tCIAL 

Sigiatire 
Nano 

Address 

Tel No, 

PHILIPS & PHILIPS CO LTD Scriptomatic House, Torrington Park. Fmchley, _ondon N12 9QL 
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I N * 
TOUCH 
How to write 
tor Your 
Computer 
We called this magazine 
Yow Computer precise y 
because we v.elcoms your 
views, t ips and hints a rd 
pv«n ycur nritmisms of 
nachines and software in 
general. Here's (TOW you go 
cbout gett ing your name 
h t o print. Vour article 
should be typsd, double-
ipacttd, ui! A*- paper. A 
name and adcress on each 
sheet would help. Don'l 
forget to tell us which 
machine it runs on. With 
programs please include a 
cassette or disc anc seme 
indication of how long t is. 
Please put what machine 
it 's : o r o n the envelope 
Don't forget f j l l 
inst*uc: iors to us how to 
b a d and list your program 
and how to enter it for the 
reacers. 

Telsoft 
Telsofl is Your Computer's 
software downloading 
service. Anv program for 
the Spectrum or the B8C — 
and soon Ihe Comrrodore 
— which has a talephona 
symbol next to i l is 
available cn tne service. 
Doth 1200 and COO baud 
speeds are catered for. For 
more details call Cclchestar 
(020b) 8068. No more lonely 
nights typing in endless 
pages of hex digits. 

Message 
service 
You can gst messages to 
us in two Aravs. Either use 
the Prestel Telex L h k :o 
892084 BISPRES G or you 
can us? our very own 
modem, day or night on 
01-661 8978. The modem is 
V21, 300 baud, even parity, 
10 bits pe' character. You 
simply transmit in upper 
case "YRG" — our adcress 
code, and wait for tne 
acceptance code " - + + 
STF GO". Then off you go. 
Don't forget to tall us whe 
it 's for Sign off wi th 
"NNNN" — again in uppe' 
cass. 

'continued from page 25) 
obv:ously never looked underneath a 
BBC Micro. With its muliinde of 
.nterfaccs and ports th; BBC allows 
:hc connect.on of virtually any peri-
pheral. 

The BBC beats the QL ir. otner 
areas too — better sound, higher 
resolution, better keyboard, more 
reliable; more inbuilt features such as. 
interrupt software and Ron routines 
and much herer after-sales serv.ee. 

Grc-ham Vi'alkden, 
&&tchery3 

Kincardine. 

DIGGER DIG 
IK M O N S T E R D I G G E R Your 
Computer, Deccmaer 1984' — the 
author, Mi:hacl Pike, warns against 
typing .ti the line number of the line 
iilimediatclv aflci llic Kchi its Liis «vlt] 
cause line 0 to be listed over and over 
again. I le ascribes this to a "bug in the 
Kotn". li is notluiig of the sort ana is, 
in fact, the normal response of the 
ZX-81 when you Poke an incorrect 
line length into a program line. 

The nine Rem statements as des-
rrihprt (hr Imps I n 4 — If! n il linps 
of leroes would each consist of 
Rem followed by 314 — nor 320 — 
Ecroco, and cac.i line would contain a 
total of 323 bvtes tnide up of line 
number, lire length, Roti, 314 zeroes 
and Newline, Combining ihae nine 
lines irvo a single Rem staement n ill 
produce a line containng 2876 bytes 
— not 2816 as staisd in the article — 
and this will be achieved I k Poke 

16511,60; Poke 165.2,11. 
If an invalid line length is Poked 

into to-j l t / l^, then repcuuvc listing 
of the son dcscribcd will occur on 
arte^i.pt it.g tc delete the follo.vinE lice. 
I- is probably worth checking, when 
o m b i n k g lines in t iis way. chin 
PRINT PEEK (16512 + PEEK 16511 
+ 2b6 * PEEK 16512) 
does give the correct answer IIS for 
the Newline character nr rhr end of rK<> 
line. 

N FCumtyham, 
Utp!,-.yt 

Sttrrty. 

ASCII FILES 
I KKCttNTi.YHAti contac: wi:h Sinclar 
Research regarding a particular 
phenomenon with the QL und Micro 
chives. I lud created and saved a 
]irogr«m onto Microdrive and. on 
reading the number of sectors used — 
namely 42, assumed tha' the program 
vas 21K in length. However, wlun 
the .irogram was loaded bach, the 
Basic pointer liad moved luilf as m t r h 

CORRECTIONS 
Lines 2266 to 229-1 end me 2185 
we left out ol the listing for Mais 
Buggy in the -eb'uary issue. 
They are giv->n below. Enter the 
letters In upper coo;. 
2266 irt*ff ,J-f ,-ff ,-f-f, ff.-f-f/f-f ,-ff 
226? Jat37c.-e,c6,-fe,c6.c6,c6,e0 

iatatc,MS,a>,+c,c6.e6,tc,80 
2269 iata7c,*e.c0,cf,ce.e6,7o,88 
2278 ia-ta7S.*c,c6.ce.c6.ec,78,60 
2i7L aata7e.ee.ca.f£.ce.ee,7e,ee 
2272 *ata7e,e8.c0,-tt,ce.c0,c0.80 
2273 iata7c,e£,ce.ct,c6,e6,7c,e0 
2i74 3atac6,«;,c6,tf,c6.e6,ce.se 
2275 datifc.30/30.36.30.30^0,0C 
2276 dat47e,3c,0c.0c,0c.6c,38,00 
a.// 3a£ticb.K,-fBf«JfB,«:,c6J«J 
2278 « 0 , o e . e e , 7 e , 0 6 
2279 daU*4,«,-f<?,dfc.c6.c6,c6,e0 
2/38 Satî S,tc.-W,-re,iW.ws.'W,98 
2281 dati7c,T€,t€,e6.*6,e6,7c,08 

2282 
2283 
i254 
2285 
2286 
£267 
2288 
2289 
2250 
2251 
2292 
2233 
2294 

data7c. 

data7c. 
datafe. 
datd+t. 
data0O 
da1ac6 
datac6. 
da-ta6£ 
daia44 
ddtdfiC 
daiafle-

•f6,&6.-fc,e8, 

c6,20,-to,06, 
98,18.16,16» 

c6.c6,c6,e6, 

66.3c, JS,3c, 
-f-f,80,-ff,M 

00,08.W.03, 

60,00 
3e..0e,00 
w, 46.ee 
e6,7c,00 
18,18,00 

00,00.06 
7c,38.00 

66,66.00 

00,06.00 
21S5 datiie- 03,ac, 56.83,b9,08 48 
In the same issue 'He nex loader 
for Spectrum Synsounds £nd 
Spravmania contains a few er-
rors. Tc co-rect it nsert lines 75 
and 115, and change ine 10C: 
75 LE" x = 0 
100 PO<E i + <,2 
H 5 L E " x = x - 1 

again, some 31K. The explanation 
was given as follows: 

"A program is saved on xMicrodrive 
as an ASCII file, therefore when it is 
ftiaded it is !okeni;cd and routine 
acdressed appended. For exaiipb, the 
ward Prinr (five byres) is lokenised 
into :wo b>tes, plus a lour byte 
acdicis mc;u i uu e.\Ua jyK i.i used. 
Ir fa a , i. appears that ihe user hrs 
8<>K bytes available ibr urogram sbc 
as long as no new cbanr.cls arc used 
and certain [iiini options not used." 

You COD build i piogrsm as a data 
file, and il" no line numbers are used 
and the file is LRun, the program 
runs, jut cannot be listed nothing 
to list. To dc this create the follow-
ing piogrun: 
t INPUT NAME', t!le£ 
2 OPEN-NEW #5;'mdvl-' &fileS 
4 RE Peat bu Id 
fi INPt IT 1 $•[" L S - - 'STOP':EXIT 
bLild 
6 PRINT # 5 L$ 
7 END REPeat fcuild 
8 Close * S 

Mote line 5, two points, the first is 
die double = , this make tile entry cat.-
independent, and secondly, a colon 
can be usid instead of Then, If yon 
run riie .nofiiani iiiid ,'ui cAiuuplr 
iniut ihe following: 
PsperO: INK 6: els 
Fi I 1. uirclc -oo.ao.aj.lill o 
Stop 
ard you called the file "rest ': if you 
Lain mdvl-test a filed circle will 
appear. This idea cat; tic extended: 
1 INPUT -NAME'. fil*£ 
2 OPEN-NEW #5;'rndvh StlileS 
3 lno= 10 
4 REPeal build 
5 INFUT(no)r-;L$:if LS= = 'ST0P' : 

EXIT build 
6 PRINT * 5;lno " 

I n o - lro + 10 
7 END RzPeat tuile 
8 Close 
9 MRUN'mdv|.: &filoS 

Your program is lacked unto the 
end of the one, 

B G Cor-thilt, 
Ayiesoun, 

ti THE DRAGON ISN'T PUFFED OUT". 
ONr. WONDERS A'here the stiftware houses hir.k we Dm^un 
owr.ers have gone to, W h e n the manufac tu re ; goes bust and is 
sold o r to so:nc Spanish company , the hapless computer owner 
doesn ' t throw liis tiiacliinc in the bin and replace it wi .h ilie luiesi 
offering. N o , he carries on as normal 

J here is n o al ternative. In the case of the D i a u o r . the computer 
represenls a capital cost of somewhere between i'15t) ar.d £230, 
depend ing on the t ime of purchase and ihe model . 

Second, there is no obviously better computer . I own a Dragcn 
64 r u n n i n g i n OS-y. Th i s Unix-based, multi tasking operat ing 
system has no eqiKl in the .lome compurer world, l .kin^ rhe 
stylograph word processor 1 can do in 20 seconds :hai it took 
Kathleen Pee. over i h r c j minutes in do u s i n j Quill on a Q L . 

David Ferguson, 
WenJovw, 

lil/r.kiftgitotr <htn> 
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Y 

a 
Programmable 
Joystick Interlace for 
the Spectrum 

£19.95 

I-» m '.mi (to iTiNmi Mifn 
jiit Cn-nf, \r .O'ttiffc wilf 

vj.,rrt and ifuvch I At iir rr^re 
j. JC1 
C:>Ti>a:it:r %vi'b .1* Ar.i*< ivP* 
Iffyl'ifM iKhdiflf Ou'ClîOl 'I 
',V4 ftMiul i;jnJI •»• I.' *»••' 
1niPtl.VTifVM.N-. r.vif l«> 
•ii A.»yV <K.IKIM uui'i-

^hninr Rlavivt anrl M* BOTita p*,! •>> w,ih .jry Aiid-ont nc cd.nj 
.it iom^O1 v)ui f •Micnrtn.ri 

QUICKSHOT 2+2 JOVSTICK 
'-lnrliltcri n incttvpotiiii* - f l " } QC 

.nd na *«hr cu ion MC! VAT jrul P & r* 

F1 ir.HTI INK JOYSTICK 
nrilh t ifd»(V><jaii: 

kiV'i 
£10.50 
"r VA I ,n.j l' S I1 

CUP RAH JJSPEECH UNIT f V U UU 
III! i*itu COMCOf. ununiion K 

Dealer Enquiries Mtelccmft 
Piorii Ludlow (0E84I 4894 

itt VAT in d PiP 
ALSO AVAILABLE HKOM 
SELECTED RETAIL 
OUTLETS 

FREL LTD. Hocke>s Mill, Temeside, 
Lltclow. Stvopshiri Stf8 1PD 

M" V- Vi-.s , 
AdJ'Ull 

Qty Code Item 
• i 
02 
OJ 
01 
OS 
OS 

InUr'.M 
Higbrt.-il Joy.t.c* 
Ou.fi,hoi 2-2 Juvsi'cl. 
Consul) * OucMlol 
Corrcon • Flifhtlitlk 

f cL CulMh 

itemPnce j Tolal f 
n ctgjs 
£ £10 jO 
V £13.tS j 
I? £31.90 
(> C28.15 

Educational Software 

: MICRO 
INGUSH 

BBC Micro T.ptj, 40'80 Hack Disc. 
Econct cornpstib e. 

2X Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 • Apple • PET ^ 

* N.E.C.-P.C. 8 2 0 1 A * ® X 
Dragon (book only J ^ ^ 
All software for the 
above computers . 

MICRO ENCLISH (B6C. Bcctronl. Complete English Lar$u3£e s e t M i r i w i arrt revision coutfiii, lo O-Lo'el. of 24 progra-rts Includes "spftak and spdl" rsal speech (iw tlx rua luqured). C21 SO. MICRO MATHS 24 |ituj.rum fovsion 01 lelf-IUITicn coursc lo U-LfWii! £24 50 ioxcopt ZX31 t:i2.00> 
SIR FRANCIS DRAKE ADVENTURE GAME. Ajnenic. hstor.cal, graphics advemuie garno, C6 50. ANIMATED ARITHMETIC TcaOll::' ibirlg rn<wng colou* lliul 
wo dsl AgOi 3-E. te.00 Idise £7 HO) GIIAINTE ASERS Book of 1Q iissis A pjzzle pogrtms CC 96 ". . ĉe«?nt"EDlCATIOIMM COMPUTNG. 
*lmmficiaie dispatch Mirro Mains. Mlcto English ard MiSlftt M.nhs Phcne a send oidr:isor tdqueils fst fi«e f;>hibi1ion leaflft I30G [lton'amsl lo; 

LCL Id Owcforf in adiMitiir.TKilcoftwA'G 
(diitribjtors In 24 counties.) 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 
24 hrs. Ofdeis 

ACC»U "" wmmm 
A , VISA 

I f l H H I 
TRADE OlSCOUflTS *AS SEEN ON* 

HOTUNt SERVICS TV 

ALL MAKES 
OF 

MICROCOMPUTERS 
PRINTERS 

PERIPHERALS 
AND 

SOFTWARE 
SUPPLIED AT 

DISCOUNT PRICES 

IMICR0G0LD 
UNICOM HOUSE 

162 ROYAL COLLEGE STREET 
LONDON NW1 9NN 

Tetex: 295931 UNICOM G Tel:01-4€21711 
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I could 
do 

t h f l t t t i 
January's problem asked 
yrm In writs a 10 linft 
program whicn c e a t e d an 
interesting or art stic 
pattern. We awarded the 
£15 orize to P. Duyvesteyn, 
Wijnrui lgaarde 30. 3436 HR 
M e t w e g e n , the 
Ketherlancs. His program 
is w i t t e n in Simons Basic 
for the Commodore 64. 

It al lows you to create a 
variety ot different patterns 
by altering a few 
parame;ers. Adapting it to 
run other nach inco ohould 
not prove too d i f l i cU t . Vou 
wil l need to change line 
i r o which takes .wc pairs 
of coordinates and draws a 
l ine between them. The 
Commodore 64 has a 
resolution of 320 by 200 so 
the figures 163 and 100 
posit ion the pattern in the 
centre of the scrcen. 

For th is month 's 
compel t ion we would tike 
you to write a program 
which modif ies itself. To 
do this you wi l l need to 
f ind out how you ' version 
of basic stores its program 
lines, and you wi I 
undoubtedly have to use 
Peeks and Po<es. 

Programming purists wi l l 
tell you that se l f -nodi fy inc 
cade is a "d i r t y " 
programming technique. 
But t can p r o d u c e s o m e 
entertaining ef fects such 
as a program that ex te rds 
itself by a given number o i 
lines every l ime it is run. 
Your program should not 
have more than 20 sing e 
statement lines. 
IM 1M!UT ..l»,r;Tl -11. 

(H<UrGKIHn CF LfH3TH'iQ 
113 IH.'IJT*«MLe 1*1 IN'UI iiTCutk a-IH'uT hi* illttS ISI IHHIT'tDTflTtO', (WEL-: 13; c-ryiw tn-flvti-: >-K: ..leum-m jjoirt-w: n» : 

• HIRES!.» IS; !:;:IFO!Ji«IOP SIEP :rOBMTOl |M Jxi-w.L'fffitstH*... ^Utt-LHISWW. fluvmrtn) 
i?} : l irtcxe-KW .s ,yb> .3 .x i - iee.:. YIM0E.3.I 
IB! I»B-n:LK1..H«GU 

i:i::N-« :MEKT ai; tc;c2«i> 

L= 35 :GL=~1.5 62.5 
GA= 0 65 ;RA= 60 

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. 

me out of tsjv cp/n pncfcfHjes 
CAN'T T£LL Tft£ 

What does 
CP/M do? 
Oi'KEA riN<> SYSTEMS w e r e d i scus sed 
h January's First Bytes where it was 
e x p l a i n e d how they c.= • i ) c.i kin I a l l 

tnc coring housekeeping functions 
on a micro. One of the most widely-
used operating systcir.s i> CP/M, 
And for eight-bit home and business 
micros u definitely rules the roost. 

CP/M siauds foi Control Program 
lor Microcomputer! — which suns 
up neat'y iust wliat .1 and other 
Operating systems do. The-siory of its 
development is one of those fairy 
tales ihut stem 30 commcn in the 
magic world of micros. 

CP/M was written bccause irs in-
venror, Gary Kildall, wanted tuhook 
up some eaily floppy disc drives lo 
an equally carl} eight-bit miciopro-
c„'sscr system. In those far-ofF early 
diys of micros • hat is ;iho.it 0 
years age — if you wanted something 
like ihis you had to write ii yourse f. 
Which is. w'nat young Gary d.d, .n 
hit g a r d e n sliud n fiiei. The resulting 
prodict was not very cicgantj dui ii 
worked. 

It occurred tu Kjkkill tkut ulhii 
micro enthusiasts might be in-
terested, so he told the big serri-

ccnductor fiim Intel, vho he was 
working for at the l ine, about h:s lit-
tit idea. Tlie/ SCjfieJ at the prepos-
terous suggestion cf bolhrrin* to 
W'itf nrs npprarinp. systrti for :i nurc 
micro. After all, IBM iisslf had let it 
be known that it thought micros were 
m;r t l / a casting fad 

Hut like all good laity stories, the 
CP/M story has a happy endirg — 
thougn not fcr Intel. Kitdall tus put 
a few ads Ii computer magazines, 
and sold increasing numbeis of hi* 
system. 

In feet he started selling >o many 
that l ie St! l»p h i s own f i r m , H i n t t a ! 

Research, just to narkct and sell 
C?/M. Tocay he is a n.ulti-
m i l l i o n a i r e , a n d ' u s f i r m p r o d u c e s i 

whole rar.ge of software p ro iucs . 
So why did everyone — apart from 

Intel — get sd excited about CF,'MJ 

Mostly because ii happened to be in 
the r i 'ht place at (lie riijht time. Ii 
certainly wasn't a stunningly beauti-
fut pi:cc of programming: even to-
day, the proiuci is not very iser-
friendly, a n j can be bafilingly 
otscure. AnJ i. c:rta.nly wjsn'i 
eimply beeau.e of hype «nd brilliant 
marketing: to b;gir with, Kildall 
almost had to be coaxed into selling it 
at all. 

But CP.'M offered first the possi-
bility of u;ing disc-drives with one of 

the nev prjccssori. Ai Jaiua-y's ar-
ticle explained, Inok n ; afl»r -lii» 
discs and ii put ant ouiput of inforni-
aiion is on: of the prime job; of an 
operating Dyetem, soni«iim«b uluo 
known as a disc opera*ing system. 

But the second big idvantagc was 
ihai C f / M offered for he first tin e u 
genrral standard that everyone cojld 
use to swap discs and therefore pro-
grams. Before Cl ' /M, everybody ind 
every nan j f ac tun r concocted their 
own veir.1 ind wonderful cisc 
operating systems. 

Unfortunately, t.nis meant mat he 
nvr-r vi.ry much lorked in to t.nat 
pariicu ar lystcm. Tocav only giants 
like Apple can still use the.r own 
non-standa.'d opcutiti^ iysicm iiid 
get away w.th i:. P'acticallv everyone 
else uses one like CP/M. 

In this way % huge iibrary i t soti-
ware ri.nning under CP/M has been 
built up; it currcnily stands ai some-
thing over 3000 packages. R jnn .ng 
"u ide r " CP 'M simply neans tnat 
while ihe softwarr rrnta n'; .nil "he 
interesting parts that make il a 
shO'V-'em-up or a wonl-processor, it 
leaves :he a c t u a l dtliiii^ of ge t ! iig 
data in and out of tht micro to he 
operating system. 

Theoretically, if.en once yoii have 
got a Cl'/M system you can ran £ny 

(coruinjeo on pzge 31) 
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LTR-1 LETTER 
HUGO QUALITY PRINTER 

A compact x 2 ' / / ' x 8"). letter quality printer from Ibico with a host 
of outstanding features at the unbelievable price of £175.00 ini. VAT. 

Plugs straight into most computerswith 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 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 MAI*. ORDER 
CUSTOMERS. CALLERS WELCOME. 

To- Ibico ltd., 181 Spring Grove toad.lslevfortK Middlesex, 
'lease sord IbkoLTR-l lUeretureano details of Printer cables 
and inter aces. Please supply: 

quality printer 
BBC A or R 

.... Ibicc LTR-1 etter 

.... Prinler cable for ei 

.... Interface for Commodore 54 

.... Interface fo r Sinclair Spect rum 
tendose a cheqje/P.O. for £ 

(Plus £4 50 for postage and packing) 
Please debil myAccess'BarclavcardCard: 
NO: j m I 1111 i r r r : r 
or telepione ycur cred t card crde-

ALL PRICES INC.UDE VAT 

£175.00 
£9.95 

E2S.95 
£39.95 

Expiry 
date 

Name; .. 

Address: 

Post t .ode 

Tel. No. 

POOLSWIN 
THE ULTIMATE PCOL3 PREDICTION PROGRAM 
• MJlJSIVi DJITAJSASE PcdIcwnr.oi Ic a jophjrtioucd foolt 

predictico aid. li comes corrpleii wiihiht; atgcst dstafcaw? 
jvautliJi: •• 22000 rnalchDS over 10 years. Tie daiabaie updates 
autanaucally w Miuhxconw in. 

• PlUDlCrs Not just SCORtUfUf.Vi'i.Iiui AWAKs, ItUMI-a 
WidNO SCOWS 

• SUCCESSnJl SELECquar»me«!haiPoobwirtier perfomi 
siyrifjcantly botlci than chaice 

• ADAPTABLE Ptobai±t]et aregiven oneveij; fuiute 
clioow; at miiy iidcdions as yoi neei (or your bet. The 
precise (redmloi'.fortruh can b«sciby lho usor - jou em 
rfnvnlnp and last y«ir own un^pi* m^h/wl 

• SIMPLE DATA ENTRY All Englishand Scolu-iti K.irr. turnirj 
m<; 11 thcprocram Simply ty^e in the reference iuml«rs1 osn ihe scucn. Or i so nXCEN 
to produce tueruio jjei itioiruiicaly Csto below) 

• oDOrvtiCRCErRiyE COMPATHHjE AUveiaons .ejtctpt Apple iml miw;»riisuppltja 
on Upe, vllhitmph ins radians far ccnvonion :o diic.rnicrodriveopewwn. 

(Tlis sessoru resilis aie supplied win ihepacVage to ilui piodictijns can stir inimedatelt.) 
/IVALABIE FCR Specnun C43K). Commodore 6'. VIC 20 O 1GE). AMSTEAD 
CPC4&4, B3CB Alan <40K). 2X51 (lGK>.Dlairoi<, Appli tt. IBM t<r 

PRICE £15.00 (all inclusive) 

BOXKI. wtll rlrtUIca 
uunntiai fcooOt 

. f_ AT LAST: No :nct« forfceura 10 qetthe 
FTY f l rW Xdi'K IbTureIl3t iito tte compuKr. FIX GEN haj been 
i LAULlM U 7/ V programmed wih ill Er.cilsh a.id Seotiufl 
bxtvitet (or 1984/1 Simply iypi> in ih* dat*. and the full txturt list s 
generated tiseconds. Fully conjiai htn wiih PrmlcTrinr̂ r 
POOLS WINNER with FIXGEN £13.50 (all inclusive) 

Fixgen alone £5 50 

CODRSEWINNERva 
THE PUNTERS COMPUTER PROGRAM 

Couucwnnut is df .uju-d tc 
allow you to <1 ivirtap arc) Irr* 
yom own unique wncuiij 
system. Usina intomution liom 

dailv newspapers or'Sponjno jile'.lhe mos! tmpoitanr tart«-s ran hoinpni and 
jn j lwani. rho program ii supplied wilha dj'ibiat detailing best iniiors uid 
jockiyn, utd elfodof the driw for all Brmsicoutses.tna 4 Niuonil Hurl) 
AVA t.ABtEFÔ Sp«1r\im(̂ BFQ Ccrrmtxkrei-l tillC UJL Uraqan, A'jr.KHK; Appi-tl 

PRICE £12.50 i all inclusive) 
AVAILABLE: < RJETURN' OF POST) KIOM 

phtni: M lu?: SO'^FI'WARK phonf 24 hrs 
37 COUNC1LLCR LANE. CHEAELE, CHESHIRE. TS 061-<^28 7425 

SPECTRUM 
THE MACHINE CODE 

SYSTEM 
" . . one of the all too few jewels of 
Spec'run programming... 
deserutTA « i>ta<jK itteuzry se/ioui 
programmer's l,brary' 
(Simon Springett—Popular 
Comuut ng WeeKly—June 1984) 
" . . the ivhole packagz is very 
friendly and easy Lo use... can be. 
highly rccorvnended [or those who 
are just <.bout lo start prograrnm'ng 
inMcchhe Cooe." 
(Phil Holl iday—Your Computer 
- M a y 1983) 
Fully c o m p a t i b l e with 
MICRODRIVES/NETWORK/RS232 
(with In ter face l ) a n d inost 
popu la r Cent ronics in te r faces for 
80 ccl . pr in tout . 

AMSTKAD 
THE MACHINE CODE SYSTEM 

* Boll) programs in one package 
* Many NEW FEATURES 
* Co-npatible with CASSETTE and 

DISC 
AVAILABLE SHORTLY 

* Send S.A.I. for fully detailed leaflet 
* Available :rom rrany co np j t e i 

shops, or by hASI rrai l order by 
sending a cheque/P.O. ta— 

Dcpt YC. Cicturcaqu!.. 6 Corl.acrtw Hill. Wcs: Wkkhom, Kent L5IM y j U 

U K ^ U U l URESGUE 
RESQUE CTURESOUF 
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(continued fro IT page 29) 

of ihis softwirc straightaway. As 
evet, though, life is doi quile that 
simple. Cl'. 'M was lirsi developed on 
ihe nov ahnoH extinct 8 in. discs. 
Later the standard 5.25 in, floppies 
were u;ed. No*v of course, w : have 
3.5 in. and 1 in, discs, Obviously you 
cannot run programs fror.i the 
wrong-sized discs. Bur you also have 
to chec'< that the format ol" t h : discs 
are the sanic. This can vary from 
machine to machir.e, even if t.icy all 
run CP/M. 

You normally boot, that is lead up, 
C P ' M ftotu a disc. As the drive 
whirrs, the operating system pro-
gram is being loaded imc the main 
working memory .if the nicro, he 
R a n — random access memory. 
Booting — short for bootstrapping — 
require! some very sinipl: program 
already in the micro to carry out this 
first op:rat:on. It i; ojdy after CP.'M 
itself has teen loaded tha" it can be 
used f r r more complex operations. 
This processing is callcd U;ui-
strapping by analogy with someone 

pulling a im or herself up by their 
cwn bootstraps. 

C P / M signals that it is ready to ac-
cept your cotnmandi by means of the 
simple prompt a>. 

The a refers lo the disc drive you 
arc currently using. If you have a sc-
cond drive it would be called b, and 
so on. 

There is a certain class of com-
nands that are alwtys available, and 
can be run immediately. second 
class, cillcd rathei grandly "tran-
sients", have to be pul.cd .n off tlie 
Cl ' /M master disc to Ram before 
( ley can be run. 

O r e oi 'the most usefal o f t h ; fust 
d a s s i s DIR Entering this command 
produce! a dircaory of all the files on 
t ie current disc. You can copy files 
f-om disc to ilisc using copy, which is 
a transient comnund , tnd has to 
loaded each time yen wish to use it. 
This cannot, however,, be used to 
copy the C P / M program ittclf. Thir. 
has to be located ri[;ht at the outside 
of a disc and requites a sptcial com-
mand SYSOEN, slion fo- System 
Generator, anot.ner trar.siert. 

8£©1 

CP/.Vl is mainly used .vith mcros 
based on the 1-80 processor. Popular 
machines which are built around this 
chip include the Sinclair Spectrum 
and the MSX machines. As yet, 
however, these do not run under 
CP/M. 

T h e Amstrad, wh.ch also uses a 
Z-80, Joes plan lo offer CP/M when 
i ie di^c drive oppeiira. I :cr ether 
machines you normally have to buy 
an adc-on which contains a 2-80 as a 
second processor running in paiallc: 
wiih t.nc nair. chip, ' f h i s is the tech 

nique usee with the KBC micro and 
iis /.-SO second processor unit. 

As well as offciiu^ C1VM lui uiuie 
advanced 16-bit machines, Digital 
Research .nas also produced some-
thing callcd Concurrent C P ' M . As 
its nair.e suggests, this allows you to 
run several programs under CP/M 
concurrently, tha: is at the same 
time. Obviously, you r.ccd mnch 
more inte-nal memory for this to 
hold all t h ; programs simul-
taneously. 

Even i f it is unlikely therefore to 
filter down to the cheapest home 
micros; it is stilt an exciting develop-
ment, and shows that there is life in 
CP.'M vet. 

Recording, storing and retrieving program data 
T H E VERY EARLIEST computers had 
programs laboriously entered by 
hand, machine code bit by trachine 
cods bit. T h e program was stored 
simply by existing physically as a 
series of small peg* inserted in holes 
on a beard 

Later, technology progressed to 
allow streams of bits to be bcld in 
what was callcd a delay lire which 
did exactly tha.. A Ion* tube was fill-
ed witt fluid, and crystal oscillators 
and receivers used to send pulses 
along i s lengt'n. An amplifier could 
keep a set of Jigils flowing around 
the n i b ; for later use. Unfortunately, 
whfn von switched that power j iT, 
the information was lost. In this 
rcspcct, these car.y storage devices 
were rather like the modem dty Ram 
that dies \»hcn the micro is turned 
olT. 

t r u e stcrage of programs began 
with the punched cards and i t r c jms 
of paper tape. Series of holes in them 
were read, first meciau.cally, and 
later optically, to produce corres-
ponding electrical i igi s a binary 1 
for a hole, and a binary 0 for no hole. 
Ultimately magnetic media were 
developed, that albwed much higher 
storage densities and far swifter 
retrieval times. 

The commonest form of cata 
stoiage found in home micros is the 
audio cassette tape, l 'rcgranis are 
simply converted into a scries of 
audio s.gnals that can be recorded on-
to ihc magnetic tape like am- other 
noise. A beep is used lo represent a 
binary 1 and the absence of a beep a 
binary 0. 

When a program is loaded from a 
tape a similar process of translation is 
uscJ lw cuuvc.t these au l iu signals 
back a series of electrical irapu.ses 
which he mic-o can deal with. 

There are obvicus problems with 
this technique, Hirst, t he audio 
cassette is ha.dly a hig.i-precision 

piece of equipment "l iny faults that 
wou d be unioticeaole n audit pky-
hacks could cause changes in sincle 
bits that would oe fatal in a program. 

The medium :s also slow. Ordinary 
cassette recorders just cannot handle 
very fast changes between beep and 
non-beep. 

I'i wily, <nul in >oiiie most 
inconveniently, to fine a particular 
iiem on a tape you may have lo run 
through nearly all of it. Similarly, 
you cannot go toc< to a particular 
spot without rewinding the whole 
tape. T h e Micmdrives f r o n Sinclair 
try to get round this by using i con-
tinuous loop of tape, rather like tiie 
eld tape cartridge. 

'("his type of mcc.iuni is called se-
quential. lecaase yuu muM 
ihro igh the information stored in it 
in sequence You cannot jump from 
one part to another. Tie lu te - type 
sre called lancom access, and arc 
both faster a id generally more 
expensive than sequential systems. 

T h e most familiar type cf random 
access storage is Ram, rvhii-h gpts ts 
nam; from random access mcmoty. 
But like the delay 1 ncs, it is volat.le 

thai is, it; contents arc lest as soon 
as you switch off the machire. 
However, the floppy disc i; also ran-
dom access, anc. retains its data. 

Floppy discs use t h : ssine basic 
kind of recording tcchaolcgy found 
in audio cassettes, but instead of hav-
ing a long thin strip they spread tine 
mannciic coating over ihe surf ice of 
a plastic disc. Tine disc lotates at high 
speed — typically I'll) rpm — under-
r.eath the reading and wri t ing h i a d o f 
the unit. This is very similar ro the 
lead of a cassette deck. 

But the tiigh speed of rotation, and 
the precision tooling which allcw tiie 
l ead lo touch lightly t i e cisc's sur-
tace mean :hat about 10 times as 
i.iucii information can be stored on a 
typical cisc. It is also possible to up 

ar.d download progrtms f r o n it very 
much faster. 

The discs are civiccd up into con-
centric trjeks, and the t neks in t e sec-
tors. These tracks are net physically 
visible on a record, but aie dctcr-
minec by the process of formatting. 

Before using ciscs, you normally 
ha-c to ase a formatting program 
wi ich places small magnsrie marker; 
on its surface setting out the possible 
positions for data lo be stored. Most 
discs nowadays .uc sofl-seuuiud iu 
this way, t houg i a few are bard-
scciorcd: they have sma'l physically 
marks that divide u p the surface into 
regior.s. 

Manv differenl manufacturers lay 
down the ma-ks on t neir discs in dif-
ferent vay t . This means thai 
at'hoi gh -ht- oiirro could ihcorrtical-
ly run a program wri.ten in say 
Basic, it might not be able to read 
from ihc disc because the formats are 
different. Another fictor to be con-
sidered in i his area of compatibility is 
wnetfcer a disc is single or double sitl-
cc, ard what ihe density is. 

These ire the new 3,5in. floppies. 
O.dcr versions were 5.25in. and 
before that even 8iu. Even though 
tiie physical .'iie has comc dowr. this 

dra.mat.eally, capacities for floppies 
are well u p into the Megabyte 
region. 

Them is a more expensive version 
of (lopnics that is ius: beginning to 
filter down to t h : home computer 
market This is the hare disc. 
Whereas floppies allow you to 
remove and replace the disc system, 
which me;us that t h e whole design 
must be t in t much more robust, hard 
disc systems ate completely enclosed 
in airtight containers. Par higher 
rotation speeds can be employed, 
allowing faster tccess and much 
hig.ner densities. Hard ciscs — or 
Winches te r as they are sometimes 
known — can sio -e 100 Megabytes 
and over. 

Looking into the future, there a 
tprhnnlngy jmr beginning tn r r m r 
through which promises even more 
fantastic storage capacities than those 
of hard discs. Th is is the optical disc. 

T iny pits are burnt into a plastic 
disc by a laser bean . T h i s same beam 
can be used to read th tm: a pit repre-
sents a binary I, and the absence of a 
pit a 0. Systems lutvc been designed 
thai can si ore about 1 Gigabyte of 
data tha: is 1000 Megabytes — on 
a 12in. disc. 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us nn 
01-661 3144. 

Local 
news 
Gruningen 
T i e newly-tounded Swiss 
Sinclair Ussr Club seeks 
merrDers. " h e / are keen to 
establish links wi th similar 
ciubs in Germany and 
Austria. Msin anguage of 
the dub , apart f rom Basic, 
looks iikft fiprman, hut 
since it 's Switzerland, a i 
you French, I ta l ia i and 
Rsmanech speakers should 
write to Sinclair User Club 
Schweiz, Post 'ach 16, 
CH-8627 GrOnlngen. Tel: 01 
241 "9 C8 cr 01 948 00 25. 

Blackburn 
B a c k b u r n Conpu tc r C lub 
meets on altemata 
Mondays al the Fermurs t 
Hjlei, Bjlton Road. 
Blackburn, at 7.30 in the 
evening. All machines 
welcome, Membership is 
aboul £5 for adults and £3 
for Juniors. For more details 
contact John Schofield on 
0254 20 27. 

Lincoln 
Lincoln Computer Club Is 
part of Lincolnshire Micro-
processor Society and has 
some interesting evenings 
billec fo ' the future 
inr.li iiirng "Music and 
Computers" and a visit to 
the Computer Cortrol Unit 
at the NatWesl Dank. The 
c ) j b meets at the 
Cardinal's Hat, 263 High 
street, Lincoln More 
details fronr Doug as 
Gri f f i ths 659 Newark Road. 
Swallowbeck, Lincoln LN6 
8SA. Telephone: 0522 
600578. 

Colwyn 
Colwyn Computer Club 
m e e t s al Ilia Gi t tens Hoie l , 
Colw /n Bay. Contact 
D Bevan. c/o Abergele Road, 
Co lw /n Bay, U wyd LL29 
7 PA. 

COMPUTER 
Paul Bond discovers one 
of the great grandaddies 
of computer clubs with 
modern ideas in Harrow. 
THE Hakkuw COMPUTER t iroup 
musi surely be one of the great gran-
dadcics of the fraternal programming 
phcromenon. I tan claim to I w e 
stared meeting informally in late 1%8 
— y<K, and wto formally 
cons,stilted i:i early ,96<3. Scmeofour 
your.ger readers may irragine that the 
biggest problem ihc original members 
had to conlcnc with was dodging 
pterodactyls on .he <vay bac< heme — 
I'ui die pioneeri:ig hom; computer of 
t.nis 'ime was ih; Nascom I. 

"Machines seem to go in phases 
here," opined one club member. 
"First there was the Nascotr., then the 
Commodore PF.T, then th; BBC.. 1 
don't know what'll be nex:". Many 
naior computer industry figures 
:iimost cerninlj shun; ihii; inctr 
uiniy. 

Wednesday night ur al least n e 
jlicnutc W'tJiioJuv uiylii — is robot 
night at Harrow, at leas; in theory. 
Eazyle Butcher, self-styled ex-cha.r-
man of t ic dub, had brought along a 
prototype turtle-iiid devi:c that he was 
working jn, m d o n previous evenings 
various types of robots had been 
known to make in appearance. 

Mr Hi irhrr wn<; ir pain* 10 poi:u 
out that while he himself is a micro-
wave en'inter, membership of the 
c u b is drawn fiom all waits of tile. 
This was csrtanly eviden: on the 
night Your Comptrer attended the 
ciub. One mcnibir, a lintish 1 e.ecom 

iVt 

i" i 

manager, had acquired a 3BC ro learn 
Risk:. Other members included u 
gentleman who worked for a builder's 
firm and maintained thai nc itscdit for 
rewiing :hr i.ui ipauy toll" club, a 
member of the Metropolitan police 
force, and a lady who displayed s jch a 
remarkable lilucuince to reveal her 
none or occupation o the press thst 
she raust be as; tuned to wort (or 
some secret deptriment of govern-
m.-nt. Ore would have thought w: 
wi-rc piinff rr make bin of h i t . 

Some of the younger members of 
tli: club were engaged in a gam: 
entitled "BMX on the Moon", but 
Cr.ticiirn of games software fdt the 
BBC machine was not jestraincd — 
certain companies, like Aardvark Soft-
ware, however, .vere considered to 
have produced some quality material. 

Recent club lecturer have ir.cluded :t 
talk on iel .-software by Btb Tidy and 
a dismission of Commodore pro-
gramming technique* led by Pete-
Culver of Supersoft, Dcubtless this, 
will ;titra:t members of ihe ?F.T 
group, who cuireivly meet in i 
membir's house. Th t Harrow Com-
putet Group nas plars fcr a star.d ai 
usjal ui ihe London Festival of Com-
puling to be held April 9-21. inquiries 
about the Fes tval should be directed 

I j:|' M J H £ - J P M M^L/ 
JF^mr R* 
rn WR m 01-7W ?W7 

Apart froir. lectures, hardware 
evenings, ind attendance at exhibi-
tions, the club o p e r a t e s j n u u U n ' 
libiary. This contau's British and 
An entan magazines, technical bcoks 
anc alio a Buzzbox modem. 

The Harrow Computer Group is a 
member of the Association of London 
Compi ler Cluos — Buylc Butcher is 
an ex-lresiburci of tht Ai.CC as 
well as heing nftiliarH ly ihe 
Association of Computer Clubs 
national group 

Membership of llie club also entitles 
you to i'isit Croydon Micro Club, the 
Independent Commodore Products 
Uses Group clubs, Sutton Libiary 
C l u h , N o r t h K e n t A m a t e u r 
Computer Club — and this is to name 
but a few. 

KCC- meets at 7.30 pm on Wednes-
days in the Keivon Kooni at the 
Harrow Arts Centre, opposite the 
Alma I'ublic House in Hartow 
Wold Membership is £5 per vcai or 
you cat visit fcr 5t)p a meeting. BBC 
useis should :oniact H I.ondy on 
01-V07 74 30. ILT uw-is should con-
tact P Burson on 01-9C7 S^on 

l o r information about r u i r f.ioup 
meetings telepiione N Merlon on 
01-201 9127 or A Diston on 01-904 
2553. Club Secretary ii Norman 
Campbell, .eacnable on 0I-8<>1 5241. 
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4SS°)BBC MICRO 
- USER SUPPORT -

10 ISSUES OF BEEBUG MAGAZINE MAILED FREE TO MEMBERS • 30 
EXCITING GAMES AND VISUAL PROGRAMS • 43 SOFTWARE REVIEWS • 33 
HARDWARE REVIEWS • 16 BOOK REVIEWS • 150 HINTS AND TIPS • 25 
APPLICATION PROGRAMS • SERIES OF ARTICLES FOR BEGINNERS • MANY 
ADVANCED TECHNICAL ARTICLES • NEWS AND PRODUCT INFORMATION 
• PLUS SPECIAL OFFERS • BIG DISCOUNTS ON A WIDE RANGE OF 
PRODUCTS • EVENTS • BRAIN TEASERS • LOCAL CLUBS • FULL 

MAGAZINE INDEX 

A TEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS 
figures based on the 10 issues of BEEBUG Voiwr.e 2. 

BUT IT'S NOT TOO LATE TO JOIN FOR VOLUME THREE 

BEEBUG PUBLICATIONS LTD. P O BOX 109, HIGH WYCOMBE, BUCKS 

iPIEASE ENROL HE FOR VOLUME 3 of BEEBUG A t £11.90 (10 ISSUES) BEEBUG HAS BEEN ESTABLISHED 
NAME FOR TWO YEARS AND NOW HAS 

OVER 25,000 MEMBERS. IT OFFERS 
A D D R E S S TOTAL USER SUPPORT TO ALL BBC 

AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 
AND SEND TO:- DEFT4 PO BOX 10y, HIGH WYCOMBE, BUCKS. 

(DISTRIBUTION A CENTS FOR BEEBUG) 

Self Adhesive 
Cassette & Disk Labels 

+ 24 HOUR SFRVICE FROM STOCK 
i t AVAILABLE WHITE OR TINTED 
i t 46 HOUR SERVICE ON PRINTED LABELS 

CASSETTE LABELS ON M SHEETS • Wh to oily. milat-o fcr srretl-oMaoi print ng cr 
photccop*ing: 100 bbols f3.50. 200 - £6.», 300 £6.25, 50) - EI2.0C. 1000 £21.85 

CA3STTT; L/iOtLS IN ROLLS • Contpmit wuh im;tor roed Dac»rsg paper for over-
printing b> c&rnputa printer. Available «hlti or tniodhlue, pirn, green, jiange. giey or 
yellow. Minimum order 5(0 labels. 

WHITE: GO) - £14.66,1000 f2t70.2000 £3105 
TINTED: 500-£l6.9Ct 1000 £2*15.2000-£37.95 

DISK LABELS Ava tabic in 117 b $6 mm wieih (a eomrmtcnal (loppy dim i36mm doepl. 
or 71 x ©rvm (or tho MSX style ccinpftit llopyv disk. Thoso labels aie all on l-«el<y <nnrt 
backhg peper with a <an(» ol :ims at aoave. 

WHITE. 96nm: 500 :12.73,1000 • E17.7E, 20CB ra 56 
TINTE3.96-nm:500-C1S.M. 1000- C24.66. 20X1 E34 3« 
WHITf ITTmmft Ctmpact di4-.: feOO C1B.66 1000 £22.05, X»0 £2570 
TINTED. 127mm& Compac; diik: SCO t'71 35.1(X» - £31.05.2000- £4" 65 

Ail Frinfts indtrlr> VA~ and postage/ packing 
Excellent discounts for targe quantities 

Please send stamp fo i printing price lisis and sample labels 

JnocfloosGFoan 

Sell Adhesive Computer Labels 

LIMIT Ad 
SMEEC-DEAN CENTRE 

EUFOIINK INDUSTRIAL EST Alt 
SI l nU(jbJUH(Mt 

<ENf MEI031N 
SiWix/bovrne 0795> 28415 

FREE 
SOFTWARE 

New Gold Star life membership ol 
I he Software Library is your kay to a vast 

treasure trove of tapes costing up 10 £16 each. The) 
are yours whenever you want them, three at a lime... and 

a full week's rental won I eter mat you a pttmiy in lilr» tees! 
Only Ihe nngina Software Llxar/ hae Ihc rusourtus to mike such an am®ing 
olloi — Ireo sultwirw ui I lu! Our ten megabyte computer ensures fast service; 
nur iiliiolrnterl. roArrifitkB rjmlnjue mnta?i h tur lo Chooso Irom ovor 3C top 
arcado games, 124 Adventures, simulations and other carries, and o^er 120freal 
utilises and serious appl cations; 65% are fcr ihi Sfectrum. tlio rest divided 
between Commodore 64 and ZX81 N«w rcluasus are cuiistantly being added. 
Joining this rnoniy-aavinj scheme ihould <0»t you EZ*>, an inti lflulIu y uI(ki , 
you can join this month at hall price— £12. Frorr then nn, yfu can t.-kc iway 
three tafes from pur fhopwhenever yai wiin; cr K you crtler by post, all kg ask is 
30p post i packing pertapt TTc ronlalis pcrluclly (too in either case. 
What's nore, you car sel your su'pius software tootner m«m&«rs («a rave over 
5.000I) and ecojp tie cdsi of memtership in no time at all We ot'er huge 
discounts on peripherals and tares anil so much more Hiune us now on 
0730 fiG;732, ruioling your Aoccss number, or return Ihe wupen without delay1 

Gua&wte£C> to save you more than 
'arty other software, library scheme! 

SOFTWARE LIBRARY FARNHAM HOAD.LISS, HANTS GU33 6JU 
Picked" ul •rul It*: n il Jill., i* )T k.n n . ' "Y"'** ' >" I *l\ltn> 
NAME I encl010d0Uu?i'P.O. for £ 

CDRESS. . 

OVEHSEAS uii 'ir-t lor VIC. o' jinjieo ou- lote HjkMi; PasltKh UWl l.p.rnnld W fiirmiry ,lKOt»llllt!imn 76, u K̂C Mr Uebium <u Ditvat E C' su'fli RoftJ, Dutilh R Prvi Lyt.<.?!.•<; 0) 2X0 Coptnlnmr 5 Qoi I'W, t/ji'.-ivi Swultond Franm Knly ̂ cn-i Brnch loin! 
vl; 
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ADD-ON 
Softex 
Printer interface 
CBM 64/Vic-2d 
£20.95 
Now that the price of the 
A t p h a n n m a ? the rmal 
printer has dropped to 
£54.95 Sof:ex s Frlnierface 
looks very g o o d value 
indeed. It al lows Vic and 
CBM 64 owners to take list-
ings on the A phacom 32 
across 32, 42, or 63 
columns. This represents a 
saving of £t least E130 over 
the cost ot a Commodore 
dot matrix prhte- . 

The Printertace consists 
of a cable which plugs into 
the user port, and tho 
software on tape needed to 
drive it. As well as ef fe ' ing 
a double height opt ion It 
handles Commodore 
graphics cnaracters and 
screen dumps. S nee the 
Alphacom uses four inch 
wide paper it is p robaby 
not suitable for word-
processinc purposes but h 
ever/ other respect 
compares well w t h 
Cor rmodote printers. For 
an e x a m p l e ot itc print 
quali ty see the l i s t i rg for 
the Vic Basic Extensions 
article In this I ss j e . 

Printerface can also be 
connected to the Sinclair 
ZX'Frin.er. It is available by 
mail order only f rom Scftex 
Computer,®, Rni imfirnouth 
Tel: D202 422028. 

Oric Products 
Bus Cover 
Gric.'Atmos 
Free 

A smal t p i e c e of e l a s t i c is 
available from Oric 
products to s top owners 
f r o m b lowing up their Cries 
whilst groping arourd t i e 
back of the machine to f ind 
the socket for the power 
j£ck. It covers the 
expansion bus and can be 
removed when ycu v/ant tc 
p u g some lh i r g in. 

Ram 
Joystick interlace 
Spectrum 
£11.50 
The joystick mterfann is 
Kempston oonpa t ib e, and 
wil l take any sort of "a ta r i " 
typo joyutiok, including 
quickshot il and rapid fire. 
Unfortunately there is no 
cu i l l i i ua l i u r i of Hie 
expansion bus. Available 
from retailers. 

HAR 
Penman 
• BBC 
• Pennan Products Ltd. 
• £21/ 
Is IT A plotter? Is it a robot? Is ii a 
mouse? No, its Penman. Set this 
handy little gacget down on a piece 
of paper and away it goes plotting 
smooth lini-s in fh r r r m inors Y i n 
tan dso draw curvcs using po'ar co-
ordinates. 

With a juiubly white piece of 
paper on a black background, the 
l'cnman will in.tial.se itself and lind 
the corner o' thc paper using its light 
sensors. T h ; three pens drop in to 
their holders and the mobile robot is 
connected to iis base by a ribbon 
cable. Despite hs si<e it is capable of 
pood resolution — O.C3iiim — and 
t iglr circles. Its performance 
certainly compares well with 
conventional flat bed pbt te-s. 

Not conte.it with this, the Penman 
can be used like i "mouse", or a 
*'ial* to be exact as it J.as no a.Tuttc 
button. Two lif;ht sensors are built-
in to enable the uni: to fine the edge 
Cf the paper and these can be used to 
cigiiise pictures although the 
resolution) is rather low. 

The software is only available on 
dsc and has a number of demonstra-
tion murine* anH ittilit t*s Tine 
utilities show ycu how lo incorporate 
commands to he Penman into a 
Basic program, is writ as usiilgdiitcl 

single letter instruciions. The soft-
wire car also be used with th : 
Acomsofl Lugo language. 

Standard ploticr pens are used 
w.nich ate widely available in a 
variety of widrhs ard colours. You 
can even use a tumble Pentel! 

In theory, Penman could be used 
with any ccmputer with a serial 
iiueifice JUL stnne information ii 

g i v e n in t h e m a n u a l o n 
programming. However, it seems 
likely :hat the machine's big market 
will be in schonls where it can 
demonstrate the simple jwinciples of 
robotics, vnd miphr come ir. handy 
for plotting results or char s. The 
unit appears rugged and s.nould stand 
u p w e l l to : h c c l a s s r o o m 
environment, 
Belovr and left: Examples of 
Penman s worfi. 

Qv 
Oric Modem 
• Oric/Atmos 
• Oric Products 
U £99.95 
WINNER OF t he • ' c o m i t y IOOD" 
award far late arrival two years 
r u n n i n g , t h e O r i : m o d e m , 
announced at the launch of the 
Oric. I has finally arrived. Oric have 
stucfc with their policy cf badging-up 
a tried and tested product and design-
ing custom iiiicifacc. The uude.il 
i; plugged into a new-style ET phone 
socket and the pione is plugged in :o 
the modem. The phone can still be 
used normally. 

A short piccc of tibbon cable 
coniiicts the expansion port tn rhe 
small, slim box :oniaining 'he inter-
face wllicb is minrrn-d rn rtip 
modem by an RS432 cable. This 
interface wi.l be built-in to One's 
new IQI64 :on".putir which con be 
connxtcd :o a wide range of 
modems. 

The system software is available cn 

tape or disc and contains all the soft 
ware nectssaiy lo use the computer 
as a Prcstel terminal. Although i 
half-duplex 1200 baud mode is avail-
able this is not used by t ie software, 
and insufficient technical detail ia 
given for .he user to attempt to write 
such software himself. Oric do say 
that some communications software 
is under development. The Prette. 
software is p easant :o use with the 
keyboard convenient y redefined for 
Pies id t t u im lands. 

The computer's memo-y i: used as 
a builbr so that pages the user wants 
lo store am tiled, and then dumped to 
rape or disc cflline. 

For business users, a separate 
comprny, Cytcl is also marketing the 
modem. For a i extra £45 you ge: the 
"ianr hardware hut with the Cyte. 
software. This is an improvement on 
th: Oric software, although it is only 
nvnilable for the Atmos. It features 
auto I D and password transmission 
and has an offline message buffer, 
allowing ma:lboi messages tc be 

prepared tcfoie legging on. 
This software is obviously enly 

worth it if you plan to use Prestel 
very extensively. One gripe is that 
you can't v.ew a catalogue of 
programs stored on disc. However, 
Cytel do wy nar IICPTH will get soft-
ware upgrades w'nen these become 
available. 

Eothscn ofaoftwarc allow pages to 
be recalled and printed on an Epson-
type printer, double size. The 
modem was completely relible 
during testing and the snftware 
performed compctantly, occasionally 
getting tied up wiih hamfisted treat-
ment. 3ut for the price, i: looks nad 
value for money beside some new 
releases. However, this is the only 
mo:lcir with software designed for 
the Oric, although Protek have >ne 
in the pipeline which will liave 
communications software as well. 
Micror.et has no plans lu suppuil the 
Oric it tile moment, but much 
depends o.n the demand from Oric 
owners. 
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L O S i r ^ K I N G D O 
The artifact is just too tempting. 
Sure, no one has ever returned 
with it but they didn't have your ^ ,, 
brains and courage. • 
This treasure is worth any risk. 
An artifact containing Die total 
history and knowledge of a tost, 
forgotten civilization! Just think 
what that could do for your career, 
for the university museum, and for 
your bank balance! 
Of course, there is the smal matter 
of finding i t The perils en route are 
sure to be the most fiendishly 
clever traps and puzzles you've j 
ever faced. You'll need all your skill 
and daring just to survive. 
Then there's the ancient cursc . . . ^ 
but what the heck; if it were easy, 
it wouldn't interest you. 
Dr. Jones-would it? 
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Distributed in the U.K. by U.S. Gold Limited, 
Unit 10, The Parkway Industrial Centre, 

~ Heneage Street, Birmingham B7 4LY. 
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Star* 
chart 
Maze 
BBC B 
Acornsoff 

game 
£9.95 * * * 

3-D mazes nave been 
around on n o n e micros 
almost as long as bat 'n ba I 
games, Acornsof i 's is a 
high y superior version 
which enlivens the bast ; 
concept wi th bullet-fir ing 
robots, i f ts, and fas: scene 
changes. Equally pleasing 
is ths way it mixes colours 
to decorate the corr idors in 
a r a r g o o f socthmg oactcl 
shades. 

Labyrinth 
BBC B 
Acornsoft 
Arcade adventure 
€9.9$ + * • 

Roam seven levels of a 
labyrinth in search of the 
extraorcinary sevenn 
crystal. On route you can 
shoct o- crush a variety of 
exotic creatures, or 
replenish yourself by 
eating fruit. The idea 
behind Ihe game is far 
f rom novel bu: the v.ay it is 
executed — smooth scrol l 
i rg , superb animation — 
l i f ts it out of tne ordinary: 
anotnerconf i rma: ion of 
Acomsof t ' s return to form. 

Break Fever 
CBM64 
Interceptor Software 
Educational 
£7 
+ • * 
Hey you! No matter what 
your crew this is the 
plastic with a program tor 
you. Break d a n c i n g on 
c o m p u t e r with a Dre-
recorded track — arc yuu 
bad news or just slack? 
Crucial, well hard, cronic 
man too sryley, murder — 
maybe that's you. 

Stylo, wacked, they've 
gat all the terms; try some 
wi ld style and bum bab/ 
h irn Wri t ten -jy Harelip 
^othad^i and Dernis Reilly, 
this game consists of 
manipulat ing a break 
dancing figure using a 
joystick. You can do 
donkey Kicks, space 
shutt les, headspins. f l ips, 
back slams a rd fcacksp ns. 

SOFT 
Match Day 
• Sptf jlium 48K 
• Football Action 
• Ocean 
• iv.as * + • • 
THF TH JILLS of Match >( the Day and 
— no Jimmy Hill. To some extent 
Ocean his realised :hat football fans* 
dream with Match Day; For well 
over a year International Soccer for 
the Commodore fc-l has been un-
chal.cngcd J.I the top football action 
gam? for any corapuler. Now the 
Spectrum is back in the running. 

Of course the limitations of Ihe 
Spectrum's screen handling makes 
Matrh Day's graphics nfe-ior to the 
CBM-G4 game. But Ocean's program 
compensates for th ; poore- graphics 
with subtler ennirols which allow 
*ou in develop ;t whole variety of 
ball-playing skills. 

Imagine .vutchin^ a match from 
the l"V camera's gantry high up in 
the main siand. That 's the view you 
have of the acticn which scrctls 
•monthly as the play nuves from one 
end of the field to :hc other. 

Match Dry is a two-player game or 
if you wint sone really tough 
opposition try cut your own brand of 
total fcotbill on the cjmputer 's 
Inre-naiional level. It's the top lc\rcl 
of thref- aid il n-ver pLtn i foot 
wrong. 

Tne program's Amaicur and 
Professional games art also very good 
but beatable, and ihey are th> only 
plac: to start if you've never nlayed 
betore — cspcnaliy when you are 
trying :o perfect the penetrating 
throughball. 

Set pieces like earners, throw-ins 
and god kicks can be very finely 
timed and crushir.gly efT;ciive. In 
situations li.ee tnese, as in the normal 
run of play, you can vary the angle 
and t h i pace of the ball. Probubly 
one of the mos difficult techniques 
to master usinj the joystick is the 
diaguua! uussfield j rss Jlorg the 
ground. But once you have got the 
hang of it it really can cut the 
computer's defences to shreds. 

Contnl passes from on; team to 
another according to whxhever is 
closest to th ; ball. Although that may 
sound s i m p l e , t r a p p i n g and 
controlling jht» hnl iist'lf .s another 
matter. The only way to do thai 
effectively is :o watch :hc ball's 
:hocow and move your man to where 
*ou cxp:ct it to lard. 

As the slightly arihritic-looking 
players troop out on to the pitch to a 
icnderir.g cf the March of the Hay 
music, you might wonder what 
Jimmy Hill would mate cf seme of 
the rcfcreeing d;cis.ons the compu.er 
allows. The goals scored directly 
front throw-ins would ceruinly nuke 
that fainou> chin drop in disbelief. 
And mour wmmen'ato-B would soon 

run out of cl.cites if in teal maichc; 
the bo l l wcic t» slick u n m o v a b l v 

behind the goalleeper ,br a whole 
half at a lime. 

But you scon get used tc that — 
just a> y>)u learn to live with bad 

jccisior.s on Saturday afternoons. In 
mycaEC there arc enough nice detoilr. 
in mis program to rnrke j p :'or ihe 
shortcomings. It's ^oud to be able to 
nane your own uams, chocsc the 
:oluurs they'll be wearing as >vcll as 
the competition ihey ;.re playing in. 
AH in all, E crcdit to t i e fame. 
Toby Woipc 

1985 The 
Day After 
• CBM-64 
• Mastertroniz 
• Tvnn^l twister 
• £1.99 • • * * 

T Cis :;AMI-. t.trrs four siars because 
it's value for money 'cheap). 
Compared ra other Mastercioni i 
programs: this one shows great style 
— so much >o that I thought they 
would have it on a ditierent price 
scale. Bui no, it'> still gjod baigain 
basement stuff. The game ! self h.n 
nothing to do with Anthcny Burgess, 
George Orwell or American TV 
mnvies about the third vorld war. 

You flv a unar module lookalike 
off its launch pad, s:dcways along a 
tunne., then up und ou. into outer 

space. Position the lunar bug over 
one of ihe brightly coloured moons 
hanging in the sky and you insrartly 
tcsscract into a different landscape. 

Here yo.tr jab is to collcct li tle 
pint dots or nuclear plasma, as :hc 
t e c h n i c a l . y - n i n d e d term this 
phenomenon. Passing UFOs — 
exactly like tlie ones in the classic 
Gerry ;\ncerr.on TV leritr, "UFD" 
— hinder trie garnering process. 

Using tlx; lunar tclcports you can 
iaunt off to 12 .tlicn laudscaJCS 
according to the inlay — I only-
managed tnree rhit looked r:dically 
dillercnt. It you arc an ace spacer, 
you qualify to collect the fusion care 
from the last mosi difficult cavern. 
The main problem for he novicc 
spa:c truc.cer is getting out of the 
harccr. One: you've mastered 
att i tude and thruster connol , 
together with the use of the tractor 

fcortinirca on page 30} 

YOUn COMPUTCn, MAnCl I 19CS 07 



7 busy characters, 10 lost chords, 12 hours, 48 Traffic Wardens, 
95 London Tube Stations, 126,720 square feet of London, 
7 million Londoners ••• 943 action filled screens. 

PAUL MCCARTNEY'S 

music stops 
the mysteiy 

COMMODORE 64-£7.99 



Penetrator 
CBM-64 
Melbourne 
Arcade 
£6.95 * * 

Mailed as the best version 
ol Skramble for the 
Spectrum. Peretrator now 
makes a belated appear 
ance on the C 3 M 64 a 
machine al 'eady wel 
catered for Skrarrble-wise. 
Nat one of the great CBM 
Skrambles perhaps hut 
deserves a place in the top 
10 for its excellent 
graphics, roucing 
soundtrack, training mode, 
and - a new Mature — an 
o p t i u i for redesigning the 
landscape. 

Pyjamararna 
Amstrad CPC-464 
Amnn ft/Mikro-Gen 
Arcade advemure 
£12.95 
A A A A 

Excellent graphics, a 
reincarnation of the g a n e 
that attracted so muuh 
p-aise w h e i it first 
appeared on the Spectrum 
Find the alarm clock and 
wind it up :o end Wally's 
n ; gh mare. YOJ have to 
p 'Ck up objects to achieve 
this goal, and an inlerest-
i rg faature is the way you 
can change the objects by 
passing over them. Makes 
some software houses look 
like wallies by comparison 

Finders 
Keeepers 
Spectrum 48K 
Mas'ertronic 
Platform 
£1.99 
• * * * 

If yn.i'vf> neve- played a 
patfDrni game, then this 
o i e might ae .vorth 3 try. 
Your quest i3 to travel 
round the cas:le of 
Spriteland, co lect ing up 
treasures which the King 
has carelessly left 
scattered a ro i nd his 
castle. 

There are the usual 
col lect ion of baddies trying 
to kill you, a maze and a 
lergc numte r Df screens. 
You car only Garry f vc 
objects at a t i ne , and you 
can then trade thsm for 
cash, or be a good fellow 
and eturn them to t i e 
king. 

(continued from page 37) 
beam, th;.- name becomes a r;al tooth-
clencher — an ordinal approach :o 
ihe Lunar l.ander stereotype. This 
pamf p u s sulwanee in itir image 
rhar Mastenronic rnec so hard o 
create in their fust days; tha: of being 
a real threat to the established 
pricing structure of the liorne 
computer software market. 
Paul B o n o 

SOFTW 

CV 

• CBM-64 
N Beyond 
I AtVcnJe AJvvn'uit; 
• £3.95 
* -k * 
ESPIONAGE HAS COME o n a long w a y 
since th ; cartoon strip Spy vs Soy 
iirsi went undercover in a 1960 cdi-
tion of MaJ magazine. Buckets of 
water, iretal springs and guns sttach-
td to pieces of string are hardly the 
tools of the cbak-and'dagger trade 
that iSrr.iley or any cf his people 
would rccosmisc. 

Hut together with anarchist-type 
bombs with fuses and ;xp!odi:ig 
darm clocks they make up t i e ar-
moury you use to outwit your cp-
posix- number and to escape from the 
embassy with a briefcase full of secret 
documents. 

T V o players car play this maze 
gam: or you car try your luck gainst 
ihe black spy controlled by the cooi-
I ' u l e i . You vail evei. sta.k the ixlda in 
tavo.ir of your spy's mission by g v-
ing the computer a low IQ. Game cp-
tions also include maze difficulty as 
well as keeping the dcor leading to 
the get-away p ane hidden ur.ril all 
ihe objects have been collected. 

Attl:ou{;h Spy vs Spy is no niore 
than a maze advemute of the collect-
ilii-ubietii-aud-escap: variety, the 
split-screen graphics and animation 
are very goo*. You can watch ivha: 
nasty suiprues your opponent is 
preparing for you on his screen and 
take evasive ;.eticn b\' colleclitit the 
right object to pnrect you from it — 
umbrellas hidden txhind coal tack:-
an* fhe only msw^r rn rhf oM hin"lfi»r-
behind-th:-dcor trick. 

To the right of the TWO screens are 
the Tropclaters. Spies switch over to 
them to select the booby-tiap the j 
need or to look ai the map. They also 
show the obects you are tarrying, 
and r.ie -ime le t to complete the 
missicn. 

When you stumfclc across your 
rival secr;i ttgen. searching tor ob-
jects. it's hand-to-hand combat time. 
T.ie only other option is to run and if 
ycu do, you risk losing hems. 

These cooibat sequences arc 
fought out with wooden clubs, and 
the joystick movement you adop-
dei ermines wiether you £.re goin» for 
a jab to the stomach or the head' 
smash Tiie loset dies and not only 
has ihe indignity ol fluttering oil to 
heaven in the form jf an angel bu: 
also loses precious time. 
To by Wolpe • 
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Stellar 7 
• CBM-64 
• US Gold 
M 3D Metchstick Tanks 
• €9.95 * * * 

I WAS A .rnt.i-: surprised to lind 
myself earlhbound in an Atzriesque 
Battle Zone scenario when the 
prcgra.11 evcmually 1 jaded — f rom 
the cover picture I deduced that 1 
would be thrown headlong in.o some 
ihrcc- i in :cns ional o u e r space' 
shcot-'im-.ip, wreaking chaos in die 
vascness o" the cosmos. But gening 
around between the seven star 
systems in the game is achieved by 
driving your XCV Ac 1-2 Raven 
vehicle straight inio a Warplink. You 
only get to sec one of thes: when you 
have vanquished everybody bea l ly . 

Grabbing a statistic out of rhe air, 
only three ordinal games have been 
written foi l ie Cuuuuudeue Ci'l 
and this is obv.ously nr>t one of them. 
Bu: th:n most machines, except for 
ttie proud and haughty HHC: Micro, 
now have a ccmn'.onalty of software 
that extendi far beyond the 
uhiquilous Space Invcdcn. This is a 
slyish implementation with some 
nic: toochis. The rassctrc- contains a 
Raven Manual — an essential proo to 
these intent on living out the 
delusion that they are an intcr-
planetiry tans commander. Quite 
mad and so ycung. 

Once y o j lu ve got your code r.ine 
security clearance you'll be able to 
apprcc.ate some of die fne r control 
features. There is a zoom lens opiion 
on the vicvscrcen which enables you 
to identify distant obiccts. Naturally, 
yon have protoric shields whose 
curreni stienglh is indicated on the 
blue gaugt loeated on t h r r i ^ h t jide 
of vour viewscreen i:i ihe letimost 
position. You can also render ihe 
Raven invisible — n well kno\*n spin-
off of protonic sbie'd technology. 
Once you've gnt t ie hang of ill this, 
you can =;o in for rhe advanced 
driving lest. 

l ips and hints sjre provided: don't 
refuel al a fue bay un.il i: is time to 
warp out, fuel-bays can only je used 
once. There are lots of tactical 
manoeuvres to maser like "the 
move" and "tiring in the interin 

Why all this technology if neces-
sary vhen the enemy is plainly 
reduced to constructing its hardware 
inn of ma chsiicks h: s a'ways teen 
beyond me. Still they ptck a nasty 
punch, and as it says in me manual, 
ihe guiding principle o: aU these 
manoeuvres is simple: hit your taiget 
without getting hit. Receiving you 
louJ and dear. Over and out 
Paul Bond 

l'continued or pege 41) 
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MICROCOSM 
— the exciting computer competition book 

for all the family 

Somewhere in the UK or USA, there is a room in which 
there s a telephone, and an envelope containing a persons 

name. The winner of the prize is the first person to ring the 
room, and state the name sealed in the envelope. 

It sounds simple—try it and see! 

Getting Started 
Microcosm contains thirteen verses and 
stunning colour illustrations. At the back of the 
book is a simple computer program. Getting 
started is easy: 
1 Type the program into your computer 

Study the-13 verses, searching for a 
common theme linking one line from each 
— use the illustrations ror clues 
Type in the 13 lines you have chosen, 
together with a letter key taken from one of 
the illustrations 
If you've chosen correctly, the computer 
will print a message. When you've got 13 
messages, you'll be led on to the next part 
of the puzzle. 

2 

3 

4 

New Clues 
For the first time s.nce Microcosm's launch, 
we're releasing two cues to hplp yon on your 
way : 
Each page contains a l ire incorporating the 
name of a personal computer —there's one 
theme! Only 12 more to goII 
How much do you know about George 
Washington? — he fceturcs in every page! 

£6.95 
Mcrocosm is available from W H Smith, Boots, 
Dillons, Hudsons and a l l good booksellers. 

Buy your copy today — and get your friends ?.nd 
family to take up the Microcosm Challenge. 

Pitman Publishing, 128 Long Acre, London WC2E 9AN 

40 YOUR C0MFUTER, MARCH 1935 



Star* 
chart 
Mr Wong's 
Loopy Laundry 
ATisirad CPC 464 
A'lie 
Platform game 
FSnn * * 

Average game in which Mr 
Wong hae to col loot hie 
laundry whilst being 
pursued by a f lying i on a 
bauK uf aundr / and soap 
suds that are definitely not 
soft. The hardpressed 
uhinaman moves right and 
left and up and down the 
ladders dodging the 
hazards and col lect ing the 
washing. A platfo-m g a n e 
is a plat ;orm gam= is a 
platform game. 

Brian Bloodaxe 
Spectrum 48K 
Tne Edge 
Arcale adventure 
f? 95 
• * 

O^er hyped l i t t le number 
f rom the cut t ing Edge of 
Softek. Features over 100 
screens, wi th more tnan 
300 foes weapons a r d 
surprises. Every screen 
presents a logical problem 
— but what computer 
game doesn't? Graphically 
pedestrian, shnnlri have 
been released on the 
Softek label at a more 
reasonable price. Playe 
Sousa march, as per Monty 
Python — an old BBC TV 
comedy series, apparently, 

Sentinal 
CBM-64 
U.S. 3o!d 
Arcade/Strateoy 
£9.95 * * * 

Star Raiders is w ide! / 
reqarded as a classic. Unti l 
now only a\ai lable for the 
Atari, Sentinal is a 
ccnvarsion to the 
Commodore. Your job is to 
destroy the alien bases 
whilst S topping t h e ship® 
f rom attacking your bases 
a r d t o m e planet — their 
ui-.imate goal. 

This requires a nice 
balance of defence and 
atiac<p as well as speed 
and reflexes. Despite being 
a classic in i ts t ime, it dries 
look a l i t t le da:ed next to 
seme more recenl re eases 

(continued frcm page 39) 

Zaga Miss ion 
I CBM-64 
I Anirog 
I Cfiopper hopper 
I £7.95 

TtlCHIi ABC so many hclicoprcr jumca 
on the market now that software 
reviewers leaving tbeir ofTtrcs adopt 
t i e crouching run peculiar to 
hcav.ly-armtd people Jise;nb;.rking 
from Belt Hucyt in open country. 

Za?a Mission, slicing two quid c-lT 
your average Commodore cassette 
software price, hover; seme'where 
between the ger.rc of Choptifter and 
Zaxxon, but owes more lo the a tur , 
die scresn display being a "hret 
quarter >11 scro ling view of a 3ontb 
Alley dutl;rc<_ with convoluted 
brickwal.j. gi.iiiutccd U w.e^k youi 
cyclic pitch. 

Main carps shout this program? 
l o u can t tly backyards — unlike a 
real rotcrcrafr — and it's kind of 
s ow: you'd expect the inhabitants of 
planet Ziga to come up with some-
thing a ittle more nifty. For those 
with u d.-strtniu'r hrnr rhprp nr? no 
fuel durrps to torch; ncr can you do 
your soul good by v inching 
distraught matcHslick f'.gurcs out :>f 
hostile territory. 

Pltisscs? Great sounc — turn the 
volume up and pu: your ejr 
defender) on. Toe grapnics are great 
too, but it is sometimes hard to figure 
out exactly where you are in re.ation 
to obstacles — the ' coptc cists a 
shadow on the ground though, arid 

Drive-in 
• Spectrum 
• Fantasy 
I Arcade advent J re 
• £5.5C 
* * 

GOOD STOCK Fantasy stuff — 18? 
screens, 28 different aliens and 
vrrious objccis tc be collided. I "litis 
software .nouse were a movie star it 
would he Clint Kastwnnr — thrtip isa 
st:ici unvary.ng formula to all their 
products which mus' prisumably be 
popular with the user. 

This is one of those games where 
you hive :o reassnnble your spaceship 
by coltecling all the various bi's. A 
slight rwisi is added by the fact thu 
ll>e central character — the one coinj 
al. the zippinj about and zapping is a 
supernercine called Dezry. Beautiful 
she tray be hut a bit space suit and 
only z fev pixels mate it hard tc tcL 

What happenid to Ziggy, thi 
customary stor of Pun.uay ^amca? 
Well, Dczzy is on her way to h e b 
him. Lured into an abandoned drive 
iu by the villain of the piecc she has 
to piece together an ole starshp to 
escape. This must be assembled in 
the corrtct sequence inside room 
189. 

You COD us: a oysick or keyboard 

SOFTW 

this helps a bit. The aerial minouevr-
ing faithfully rcflccis rhe tendency of 
early helicopters to swing or torque 

in wnrrh you don*-, baih your tail, 
rotor against I wall LIS ycu go round 
comer*, or else it's DIK-DIK-DIK-
KA-BOOM-3FLAT! (Tc t lu iua. 
tetm used by mature adult computer 
journalist; while iclaxing with a glass 
of I.uco?.ide alter p.ckiug over the 
firer points cf a nice juicy piece of 
machine code.) 

No saving, no slaughter — what 
then? The reason you are atcempt.ng 
these maze} is maybe to kc:p up your 
flight piy? Mo way, Jove — yntir f^inl 
is i t reich ".he malfunctioning power 
plant that keeps planet Zaga 1 sife 
from liurut.ul cosmic bombardment. 
As i result of the fault, sco.mty doors 
arc opening and clusing erratically — 
uno'lier liHf.arU Ycu can gas up after 
each mize — bui the limitat ons of 
your operational range are a further 
handicap in your attempt to save 
your world. A helicopter of a game. 
Paul Bonl 

' — n t o / i j 

to control :hc ihcuactcr and there is .1 
keyboard redefining cpticn. You use 
keys 1 "1 to pick up and drop objects 
when Dcziy is direct y over ;hcm. 

You can also score by shoo.ing the 
aliens, of course, tu t when th> points 
sccre reaches 10,C0l) .t resets to y.ero 
and thi percentage comp.cred of rhe 
game increases. You don't just 
collect objects — you can also trade 
them for other objects and soma of 
the rooms hove l uKmmic garages, 
banks and time machines. These can 
all e used to assist you compete the 
game. It's a little bit like a poor 
man's Atit At.ic, but for people who 
like compiling maps and puzzling 
over functions of gadgets, I 'm sure 
it'll be a great hit 
Paul Bor.d 

Monty is 
innocent 

• Spectmm 48K 
• Gremlin Graphics 
I Arcade aoverturs 
• £6.95 
• • 

GKKMI.IN G r a p h i c s ' charac ter 
Monty firm came to prominence in 
Monty Mole — a gime which trod on 
3 few nerves with its references to tine 
millers' strike — especially in view of 
rhe fact that the author was the son of 
3 pi . safely officer. 

In an i t tenpi to redress the 
balance: w; find Monty has been 

(continued on next pace) 
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Automan 
CBM-64 
Bug byte 
Flatiorn and maze 
£9.50 
* * 

Cne of i series of average 
gamss being boosted by a 
link with a i v senes. 

Belov; average quality 
graphics OT the ope i inq 
screen — a tedious 
platform game — dulled 
any enthusiasm aroused b / 
the pactaf. ing. Qual ty of 
programs must improve, o ' 
home comoutsro in the UK 
wil l ' jo he way of the hula 
hoop. 

Dam Buster 
Oric- 1/A tmos 
IJK 
Simulator 
L8.50 
* * * * 

No micro can be 
considered complete 
without i ts very own f l ight 
simulator. Thi<; IF the first 
procjrarn for the Oric/Atmos 
worthy of Ihe name. While 
not u p lo the 
Spectrum/Commodore 
standards, it has all the 
usual fwaluifcft. uf 11idpb 
instruments and out-of-the-
cockpit view. 

The scenario is 
interesting, ptecision 
bombina, requiring Iricky 
co-ordination of speed, 
height and posit ion. 
FprhapR O i c f A t m o s 
owners can look forward to 
further ref inements o l this. 
Aerobatics arc out, and the 
landing process s rather 
abstract, instruments only. 

Therbo 
Spcotrum 43H 
Arcade 
Shoot-'em up 
£5.50 * • * 

A sort of cross between 
n l k r b e l ! and Arrer ican 
football, Therbo cors is ts of 
[-rotfict np a hall f rom the 
computer which is trying to 
knock it into touch. 

You hava a largo ormoury 
— for s ball game at least 
— of missiles, mesmos 
and I h u s l a s lo help you 
guice the :herbo up the 
fielc. and trustrate the 
computer's ef :orts to do I he 
same. Nice graphics wi th 
sideways scroll ing, anc a 
tricky game to master. 

/continued from orevious paga) 
icduccd to steal ng coal ant has been 
imprisoned for :his 

"["lie a m of the .same is for Monty 
lo get the key Iron the prison 
governors office and escape. He 
rushes around various screens being 
pursued by prison officers, ghosts 
aid so on. He tun move from screcn 
to screen by rushing oil' the side 
sliding up tmd down ropes or by 
falling down holet. 

Plenty of imagination has been 
used lo create the backdrops there 
arc t cauplcof good 31) m.nes and an 
ingenious sequence in a gymnasium. 
Money received front sales of .Monty 
Mole was destined for dcnat:on lo 
the Miner's Wdfare Fund — though 
;ii I he time of going :o press, this 
body sfill htd rot mad; up its mind 
to accept lhe gift. The Miner's 
'X'eirare F md is an e«:ihlish^H 
charity which existed prior lo Me 
strike. No such donations are panned 
thif. lime. 

A competent and graphically 
inventive game. 
naul Dond 

Gandal 
• CBM-64 
• 7ymac 
• $h oo t 'em-up 
• £9.95 * * + 
ONI: Wot'i.o have thought :hai a 
nam; like Gandalf would create a 'ot 
of ccpyr.ght problems upsetting the 
administrators of the Tolkien estate 
makes a visit from ihe Riiigwraiths 
seem pkasu~ablc by compa'ison. 

Speculation apart, this is an ingen-
ious gaiue with very nice graphics. It 
has nothing whatsoever to do with the 
Lord of th; Rings, asart frem hi-
jacking ilie old sorcerer's name. 

The screen display shows a cas:le 
wall with two m i f f s . In the distance 
larue T. Rcx-stylc saurian; are wil-
ding through the tulgey woods. These 
are in fact scaly*.ailed lieard men keen 
to augmcni ihc« scKmcs lor financial 
investment by relieving you, Gandtlf, 
of vour treasure which K protected ny 
she cus:omary ancient spell, ttnrd 
partv, fire and thefi. In otter words, 
it's wizards versus lizards. 

The slimy reptile: intend to achieve 
then aim by abducing your appren-
tices and holding ihetn for rrnsom. 
You can prevent :his by directing 
lightning belts down on the vile kd-
napperi;. Trie oyaick coit roJr. the 
movement of .he wiiard and the 
direction of his power. To direct the 
viand 's jniwet you just move the 
cross-hairs around the screen arxl then 
press the lire ban on. To move the 
wizard limsclf aronnd yoa have to 
hold down the button and waggle rhe 
joysiick. If voir power drains you 
have to shift the necromancer j p the 
jhming tower siarpish and replenish 
Hi*: hnrtvir* from the shiii;n» sur 
There is a deadly sp.der knocking 
around behind the battlenenis aid 
like inon gi'nl truchnids it leaves you 
feeling (rretty sick if vot hump into it. 

Zipping t ie lizards turns llicm into 
gold coins. This is cf crucial 
importance :o the second screen sir.ee 

SOFTWARE / 

ilir- vmvei of repdlis are >o inexorable 
that sooner or laier ihcv arc bound lo 
g;t past ihe gate and make off with a 
member of your youth Mpp.srtiinititj 
scheme. 

Being a good employer you give 
chase, and set a power boll trap in the 
palh of the lizard man. When rhe trap 
destroys the lizard you can retrieve the 
apprentice by brushing agiinst him 
and returning to the castle. Then you 
have :o retiieve tne r ap . You can also 
collcct the gold coins lying around. 
But as always remember to watch 
oat far die yellow ostrich it will 
sieal ihe coins. The best computer 
game* al.vays htve i moral of some 
son, and ii's irue ihai you won't go tar 
vcron* in life if you waith oat for the 
yellow ostrich. 
Paul Bond 

• Dragon 32 
• tncertive Software 
• 3D Maze Game 
• ££.50 
+ * * * 
No, we haven'! forguuen tbout the 
Dragon, but a lor of ihe software 
companies have. 

This really does :ake the Diagcn 
12 to its limits You are given an 

overhead view, of one of the rooms 
with Eddie in the middle. 

I: transpires iba Eddie is held cap-
tive by the mad professor who is 
cruelly plumbing the innermost dep-
ths of lhe hiuran nsvehe. As i worse 
tor ure than watching endless re-runs 
of the I'ai.l Daniels ihow, the pro-
fessor has designed a series of five 
labyrinthine tests of increasing com-
plexity to see if Eddie's will to live 
car be broken — his will to live is 
shewn as a barometer on the left of 
the screen. Objects are automatically 
pieked up as Hddit enters o room nnd 
his willpower is boosted. F.ddie has 
to reach the exit, finding keys in the 
cornea orcer before be a n gei oui. 

l'rcssing ihe M key displays a map 
— f F.ddic has lound it — and press-
ing any other key returns you to the 
main display. 

Watch out for somevchai sleepy 
se rpen t s and the p r o f s pet 
getietHally-TTnitated r.ig, which ob-
jec'.s in h<* njj waited on .oo much. 

All in ali, ar en erprising ettbr. by 
Chris Andrew and what a piiy soft-
ware companies d:dn'- prnduce moie 
of (his kind of quality software before' 
the Dragon hid the rag pulled Pom 
under it. 
Paul 3ord 
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As licensed by leading 
American Arcade Game 

manufacturers to 
DatcQoft ® 

featuring 
the original 

i- ' -Olv. .; - r 

> sjS ivVr-".-

11BS 
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MR. DO! 
DIG-DUG 
PAC-MAN 

CASSETTE DISK 

£ 9 - 9 5 £ J 4 - 9 5 

7 ••wi-

pi'W"-' 

THE ULTIMATE III AMERICAN SOFTWARE 
FOR YOU ON U.S. GOLD 

fj.S. Gold it Blocked by all leading computer «tere« Including: 
•̂••.l.lX'J.Ui-Ll WHSMITH WILDINGS MXXWORTH 

ass 

Pac-Man&and charactersare eradamalts of Qally Midway Mfg. Co. ©1980 for ihe Western Hemisphere Trademark; of Namco _td-©1960 throughout t ie rest cf the wcrld. 
L censed to Datasoft, Inc. by Namio America, tnc. Dig-Duj'~ is designed and engineered by Narrco®1982. Licersed to Gatasoft, Inc., by Namco-Amerlcj, Inc. 

h/r. Do isa trademark of Universal US^, Inc. ̂ 1984. Datasoft is a registered trademark of Cotasoft, Inc. Preniei Arcadei is a trademark of Ostasoft. lnc.®1994 Datasoft. Inc. 
All rijhtsreservec. 
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The crystal bail 
VISX m i c o owners — re-
oice! Le-/el 9 Ccmcut ing 
nave made all of their 
c e l e b r a t e d a d v e n t u r e s 
available on cassette for 
/our micro. Priced at E9.95 
each,such superb gar resas 
3olo3sal Adven'ure, Adven-
ture Quest, Dungeon Adven-
ture, Lords Of Tims, Snow-
sail and Return to t den can 
nov/ be played on your new 
VIS*. You can't call yo j rse l f 
an advenlurer unlit you've 
sxperienced one of Level 9's 
programs Wor t t tniying an 
MSX tor. 

Father than use scruf fy 
Did pagcD torn out of a 
school rough book, you 
"OUd do no be:ter than in-
vest £3.95 in d jjcid of 50 
Adven ure Plarner sheets 
from Prirt N' Plotter Pro-
ducts. Each large sheet is 
h igh qua l i ty paper pre-
p r in ted w i l h 15D in te r -
sornect ing location boxes. 

The sheets are ideal lor 
designing your own adven-
turers or keeping an im-
pressive permanert reccrd 
of a corrpletec game. Cx-
cellenl value. 

A helping hand 
Adventure In ternat iona l 's 
Sorce-er o Ctavmorgue 
Castle is obviously giving 
quite a few of y o j adven-
turers a lot to :h i rk abo j t . 
Once again, Scott Adams' 
m i s c h i e v o u s mind h a s c a u s -
ed the heavens to ring w t h 
pleas for help. Hera's a 
morse of assisiance: 

Can t get up to the oft in 
the ballroom? 
LLEPS THGIL SfiC ^EHT 
REILEDNAHQ MELLAF NO 
DNATS 
N o t h i n g u s e f u l in t i e 
kitchen? 
ST EN I BAG EMT Nl KOOL A 
EVAH 
Haven't met the dragon yet? 
NWOD HSUP ONA MOOR 
NIALPOT OG 
Y o u r s in c a s t l e s a i d 
caverns. 
HUGO NORTH 

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

King Ar thur 's 
Quest 
48K Spectrum 
£7.95 
Hi'l WacGibbon 
KING ARTHUR'S QUEST is a grapiics 

and tott idvcnturc lhat talcs you 
t hnugn Cumdoc, currently under 
Morgan a's wintry spell. 

The land is spin it to right areas: 
Merlin's Tow:r — where you start, 
the wilderness, enchan;ed fotest, 
keep, chapel, crypt, cavern and 
Morgan a's Castle. Each area is bssed 
on a urid of 10 by ]0 square*. 

Every time you mow, vnu progress 
one sqjare and an: presented with a 
forward view of th: sarrcunding 
area. Permanently oi: view ate Ex-
caiibur which slowly turns red as 
your life-force diminishes and a pic-
ture of every object in your 
possession. 

The bottom of t!ie screen is used as 
a scrolling text winc.ow. rccorcing 
your command; t nd allowing 
Grymalkin the cat, yoar faithful 
companion, to furniih information 
on objccts, incidents, elc. 

Commands are gives by single-bey 
entries Ycu dnn't have to memorise 
t h t m — a keyboard overlay is provid-
ed. There arc only eighr actions von 
can perform: tarn left or righ:, move 
forward, take, leave or use an object, 
eabdrink and casi a spell. You can 
also repea. a description, cancel a 
command, sav; arcl restore a game. 

Anion? the characters you'll en-
cour.tcrarc a icuer. grillin, and owl. 
Characters nnay help you — if yau 
help them. The graphics rre simple 
hut eflettivc ar.d the tixt eha.-act.T-
set has been designed to look like 
LUthcntic manuscript. Some smnd 
effects have been included. An en-
joyable game of exploration and 
discovery far the younger idvin-
turer. 

•vtj r T 

48K Spectrum 
£7.95 
Dorzas Scftwaik 
ZfcNDOs is AN" animated graphi:s and 
text adventure vi th some similarities 
to its predecessor, Oracle's Cave. If 
yon liked that, then chances a:e yau 
will enjoy u i s one. 

The screen isdiv dec intn two, the 
top naif displaying a side-tn view of 
pari of a room which ncrolls hcrision 
tally or veri catly in response to your 
chosen movement. The lower half is 
used ft'i cxual commands and 
responses. Commands cm range 
from the terse — I for go left — to the 
verbose — cttack the guard with die 
mighty axe. 

You are shown as a small whiie-
clad figure vhose trission it is to seek 
our and destroy the vickcd ^vizsrd 
TpnHns Hp has separately imprison-
ed tnc spirit of each mon:h — yau 
mus: find and release all 12 spirits. 
Each auction o f the castlc i ; split into 
several chambers. 

Siocc :ach of the spirits is locat:d 
i i A dil'EIE.N MJCUJII, t he p rogram 
kind.y lets you move instantaneously 
from section to section w i n a single 

command. Effectively, you git to 
play 12 connected sub-advenruras. 

Apart f'-orn your own walkabouts, 
th ; aiiinution mostly comes from 
simply stylised battles with many of 
thi characters you meet. These 
cljaracters, as in Oracle's Cave, are 
solidly presented and imagnatively 
designed As well as fighting, crack, 
in* runic codes and casting spells are 
o n e r tnajar activities. 

EII a iitnatcd adventure, Zendo.s 
works oiii very well. If you wtnt a 
change from text o.nly adventures, 
this should fill the b:ll. 

Project-X the 
micro man 
48K Spcctrum 
£3.25 
Compose Software 
A NOVEL and enjoyable Quilled 
a d v e n t u r e . An acc iden t has 
miniaturised you and the quest con-
cerns your at:em?ts :o return to not-
mal. You'll hnttlc with a mole — but 
w.nat, given your diminutive dimen-
sions, will you use lor weapons? 
Over 15C locations, 80 objects and 
original puzrles ensure good valu: 
for money. 

The Legacy 
48 K Spectrjm 
£?.95 
Tamsoft 
AVOTIIEH QUILL-UASED adventure, 
your ;ccfntric grandfather has died 
ar.d named jou an sole bencfuiary. 
TD claim your inheritance, you must 
fust find the secret vault by follow-
ing a ircasurc trail of clues le'^ by 
grandpa. A non-violent, pleasantly 
sretchin^ text adventure. 
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SPACE JUNK 
Listing 1, 
100 REM**##* SPRCE JUNK PRE-LQHUER **** 
110 RELL** COPVRIOHT 1985 NFLLIN SHFLRMA * 
129 REN** RLL RIGHTS FOR SPACE JUNK * 
1 3 0 R E M * * R E S E R V E D BV N f l L I N S H R R H B * 
1 4 0 
5000 FORX"0TO33 
5010 RERDR 
5020 P0KE49152+X,R 
5030 NEXT 

3840 5V349152 
5990 REM#*IVC DRTR TO LORD MRIN FILE** 
5090 DRTR159)I,162 
5910 D H T H 1 : R E P l * * C H f l N G E TO 8 FOR D I S K * * 
5020 DRTR160. 1 > 32, 186,255, 163, 10, 162.. 26 
6030 DRTR1SPI. 192.32, L89, 2*33, 169,0,32 
5040 DRTR213 - 255-76,0,64.83,90,65,67 
5050 I'RTR69,32, 74, 35> 7 8 , ~5 

Nalin Sharma with the 
first part of a joystick-
only game. 
SPACE TUSK is a fast, all action, muchinc-rode 
game for t i e Commodore C4. It features ultia-
smooth movement of all graphics, including the 
fine scrolling of the planet surface. 

The bas.c idea of "he g a n e is to mnve your 
spaceship across the planet and retrieve 12 
satellites which litter the skies. However , it is 
not very eisv as there are four junkies patrol-
ling the planet and touching them is fatal 

T h e game is 30K long so it is be.ng pub-
lished in three parts. T o enter the program 
you will need to type in three listir.gs — listing 
3 being the f u s t block of ohjcct code for Space 
Juris . It w.iuld be sensible to use :hrce differ-
ent cassettes — call them X, Y and Z. It is 
imperative thcL cassettes Y and Z ire C3D. 

If you are working with disc, change the 
following: 
Line 60 i0 in tst ing l as Instructed. 
Lines 201 ? and 3015as instructed, in ist ng2. 

If you do not feel j p :o tvping the program 
in, ther. if you send n e i3.25 — cheques/P.O.s 
payable to Nalin Sharma — together with your 
name and fdd re s s I will be happy to send you a 
copy of Space J u n k on a fa-a loader. S e r d to: 
Mai n Shaima, ?<• K tchener Roac, VV'althani-
stow, London E l 7 -1LJ. 

First of all, type in listing 1 s.nd save it on 
cassette Z, but after saving it do not -ewind the 
tanc, as later the object code must lollow it. 
Listing 1 is the pre-loader for Space Junk. So all 
it d o t s ii set u p rh- kernal to load the object 
code file once loaded it will be executed and 
t h ; game will begin. 

Mow, before typing tn listing 2, you must 
move the s tun of Basic upwards as follows: 

POKE 32768.0 (RETURN) 
POKE44 ,128 {RETURN} 
POKE43.1 (RETURN) 
NEW (RETURN) 

Now type in .isting 2 and save it on cassette 
X. Listing 2 is the code-aid which will allow 
you to enter :heobjcct coda. Ii is important "hat 
before loading or using listing 2, the star of 
R?sic is moved as shown above. 

Oncc you have checked listing 2 and you 
have saved it, you can negin n enter the object 
code — listing 3 So type R u n anc press Return 
and you should see a 'hree-opticn men a, pro-
vided that listing 2 has been entered correctly. 
T h e menu i; as follows: 

1 = ENTER CODE 
2 = LCAD CODE 
3 = S / W E C O D E 

After pressing 1 you will be afkec from 
which hex address you wish to stare entering 
the code, T h i s means that you don ' : have 
to e w e r all the code at once — you wvxild 
be b e t t e r o f f t y p i n g ir. on ly a few 

hundred lines a day Sc if you haven't entered 
any Space Junk code previously, type ir. 0£00 
and press Return . N o w the computer will print 
"080U?" tnd will await the en ry of the nne of 
coce. You don't have lo type ir the hex address 
every time you enter a l int . 

W h e n entering a line of code, type in the first 
16 characters which represent eight bytes of 
coce, then a space, and :hen the last three 
chnrac-ere which represent o checksum of those 
eigne bytes of code. Once you have typed in the 
line, press Return end provided tha: the line 
has been entercc correctly, the computer will 
print " O K " anc w.ll go on to the next hex 
adcress automatically. If the line has not been 
entered correctly, the computer will print 
" T R Y A G A I N " and you'll have to re-enter the 
line. 

T h i s system cf checking the code as it is 
entered if. very efficient, nnd it will vastly 
improve the chances of the program running 
first time. I f at any time ycu wish to return to 
the menu , to save the code so you ::an return to 
it at a later date, instead of entering a line of 
code preas rnd then Return. 

Opt ion 2 allows you to load in previously 
saved code. Make sure that your disc/cassette is 
ready and then press " 2 " . T h e code will now 
be loaded. Option 3 allows you to save ihe 
ob j : c t code. Just make sure thai your disc ' 

(con'intcdon page 48) 

Listing 3. 
yyyy : i-ci;-rf.;^ttPHCFIr^C 
yvwv f t? !S i ' ^ F:t81 ? 18~E 
os> i e w - c c o i j c r c c e c c * t . 
0S1E: ,'('<_ t- ..it. ,-r w^.r^TC 
0920 fPCSC'r:""^ r Eyr-0606 
cigae f-OPEC® 
W W - f• y7CC6 10FC C r t £?•. 
yp3fi P0FE063C183C130?0 
w«4y Mi?CC<5267CC6C67C 

: PCi7CCf167EE,1:'C 67C 
y^gy: tm6> ii 0 w y y F E 0 0 0 0 0 0 

t:00(iy0=EFEFE00e0 
0?60 • C00OFE- EFEFEF Eyy 

6yFEFE-EFEFFtrFF:-
PIS ?Pi. r1 y 7C rj 6PE C 6F 6C67C 

Ftpgpi: FFFDF^PDFUFDPSFF 
FF7F7F7F 7F/F'57FF 

13290 FFc5DF r l"F5i>Kr?F!-
0998 FF5FF7-75FFF^>F 
M « MM : ppiywy P(PF F F ijtf tytyy n 
pifiOR: -r3CnC"-FFF<?00t3Ci0 
0?.B'I?: 'it':'•<. '3C:' r.3C?l 

FFEFEPEEEFEFFFFH" 
PI8CRI. FFEEEEEEf)FEEFF06 
ysr.y: FFRflFFflHFEfiflFFy0 

yyi.iy 
FC>FF-FFFCFCFFFW0 ysne ?EFFF-FF?F5E7E77~ 6PH : PYFCC5C£FCC0C3C:P 5C4 

yeoe 33? ys-se^ 7EE7E7F9PSFFFF7E 6ER 0R83- 007CCSCeC6H67:ye 426 
16E 2 0<?B8 : 7EFFE7C7CFFFFF7E 676 00FCC5C6FCD8CRC'5 5EE 

P115E5 : 1? !• Y • f tK't-M-ti ' t .-t- i-H-r'- 6(16 "H^ * = W t U ';"5C P7C 66C57C 
err 08F0 : 

FF033F3F3F03FE*?FL 2CR 03ce : 7EFFFFF3E:E7FF7= 6BS 0RR0' 00F C393P30307830 21C 
ZE;? : T>0'33F0F3F03RRPFI 2EF 09P0 : 0000'.t" 180? 181803 RRH3: 00C6C6CSC6C6C57C 
JT2 iv? jin : JR?E 1C3C30 30.1C l • 

Sljf, FF03:FCFCF0FBKN0 4 DP 09E0 : 00703818IS1838 7d 198 0RB? 00C6C5CEP6FEEEC6 
2cr Y?E8: 

SE00?07E0<?7E?003 0FC eflc? 00C6E£7C3S7'CE=C6 4?8 
<isr 2cn 09F0: y y c ̂ eo 9G o ij) v i eea PRC? cccir.cscf i'CflC'Crzc -ITE 
:<E Y^Y: 2D? 09F?: yyyy«yy00500A003 eyy BRD3 00FEC E. 1 R. 3870E 5F FC 
<?FE FF FEPEFECECEFFFLI3 0R00 : 7EC3PFDFDFDPr;:i 7± 5F6 ?FLLI? FFFEFSFECFCEF-00 6?5 

••F FHL?FCTEFHFEFF?0 6H0 0R08 e t / r: r.:6NKF F r F.n fir? ORKPL FcHRi- -RF^tRRF "yy 
4F 6 FFERFFERFFEFFF90 f.RH YRIY: 

40IJ 0RE3 FFEFE^EFEFERF^o 6H4 
6F2 y s i y : FFHFtFHFtFRFFF?F F.38 0R18 00/ CC 61 Mr v RYE 6 7 '2 9RF3' FFFFFCFFEFRFF-3F 
"•IE 9948 : YPIY2?RFFFF0Y00P0 20H 0R20 : 00FC«66E6E6666F: 3FE «RF8 Y0P00.3C?F.0H0030T 

TJYAW • Y(?HHHH|- FFF 0000 2 0R28 YY7EC'0C0FF.C0C0 r i 4F8 0B00 0000033P3y^0030?J 0*>0 
?9C Y?58: 3 ?80R0F F pf nyy y ciy 3 IE 0R30 : «0rtr;0L"0Fi:C0C0r? . 0000030C0I; 000301? 018 
4IH? Y^Y : FFFFFFFFFFFFRRRfi '4E 0R?8 F?07CC6C0DEC€C67; 1E8 flgi gi YYT'YÎ R̂IJY-IOYR «•' I 'M-
7~fl FFFFFFFF'f FFFT®FFF '•FS yyct'.bLT-t-t'.-t'tt.Lb "HI: '••n tiypny i?nM(u>!p - p v-1F«-

R97&- OftyyMyftypi^py 1S | o 0VM 00FC303?3€3030F; ?E8 yt jni h l- F y 1 FF 
!FT 097 8 7t p'^uvif. j. t eapacife 0R^>0 007E'. 81 ? 1ET8D8 2E6 "iPi ririF - 1.1 IH-
2BJ nonpi: 7EC3P??FF?C9CFR£ ?E2 tJiX ^ CGCCFCCCCC.r v. "R8 l FF 
IE? 0288 7EE7E7?9?9E /H St'E 5CR 0RI>0 00^ yi-yr^ii-pr 0E07£ *rl E 00fCFiF£FETC33ie 

y s ' y : 7E.CFR3F9?F93F37E 5B2 0R68 00C';.E£FEDEC6C6C5 =DR 7EC;R8U?39?I'.IF *:'•••£ I'-db. 
P998- 7£E7E7?F?FFFF(- tf HH70 RWgFfiFSFEIiECEC? •612 1B4S 

5F9 (-•£FFCF?F?FE7E77E F.0<5 0R78 007CC6C5C6C6C67: r f j : 

m 
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Listing 2. k pfmtt* 'nit •ropr-ni TO Pfi»t» ftiPr9K.Hr IS35 ttH 111 ••«• 
juii . pruiTiiet. 1 
1.0 r-iir.-r-m > Of-rtCt w "(( nt» *!• 1.5 H»lN('<niai HOP r i )».$»• 
LIO I"HHI"KD ai* • ORET COK* 
1JV PC1HI-J0 ST- - L'.ltu .'JIL' 
HU PPLMI-U *JS • ' . a t ' 
tw ctrv# i i r \ t - •••T ICHÎ ? vt'/fi^vt) (FVOOS/JJIHIHL̂  
1W OUTOL"? 
*jPt? ctri »t» ttCEe :03t •»» •J.3 ml'ur 'OLU!t£ i>TL* smut |i. Hf.'.l-l •ae irLtMM»jcMt»n-j:n 33B t-CSUSIiiMi 

in-iu "f-iH-'oaw J5B C-I1H SDSL*: eiH IN* Hi* HiOtiiS" 
KH pp'Hr*.t. 1 L - V . J ' lNf.H .165 IFH*«*'f IHFHVEKJPH HfilWMTC E1CTH '.'U IfLEW>2«rpENIfcBlB£»»IHEI> LEH3TM 
•W ra-» Tni-ivCTTFn* &*£(>* 
•inn hi« wi« ir • wtriHHi-iiti 11.1-ruFj tr» 
4|B POKEBF.OI JIH-TMTL KTLMAMKKL* HE« LU(. » 

430 >II-"B--Mtw <F*Xl, IB.Jt Nil I3CCKSUH 
•hb 'iKUS:2BB 

f«3TOLH"HEMfR:«T-(»J W«lt' liH*M-» liGIU'Se HEPM-IM l-WKKSLft* 
*I>B P*IHT FIN-II-.• x i " ]FXF"JITAJ8IT€F.PPJRJT"=IH)5HET'' >' S ^ I F - R I V M ME-"R "»TJPS 
4-a OTIRUAW HLTI»*«THR VI UHJPW» 

pkii )et-hE;> 
33-s m---

:O.?0 :F3-«THEMIFTI|RH : »3t> 1 FB>635330RIK3TFSUPS LUPIL 
;TMT FTIHL'-JIC^ILF-L 

:»60 :FZ-: TI-EM-' ] : -e -cc-Tciese 
IIBI-B mi. -1KT 2J J-l-<h' 1X1«11>> ; >BBn IPHCOVHEN I II? t1»«H(»l>FiiH'I 1 1IUU WTUllWf 
1 I SB kFyT II3B ktli-dr" 
1J<»& fFI' »•» rfex-wc (•* ji-t-

IFHf"*^" wti.jis . m. .Jt ". 
IFI"L>41.4ISI2.0 lj:« FWI'ftTOISTE®-! 

I. I - • 

I??? •S.—J? 
liW jOTO.313 
UK 
ISIS 5T.:>•-'«< l*r<HL-t>> 

HL̂ r: 
(/JO ̂ KT'.IFM 

'..ot*-* 
3 W PP:N-- HWCLFLTLLHO I;0X"f5«il' 

iel9 p-y.f90,1 »«!WM 
P^KF^l.l Pfll«lfi;41H3E !'J t P'JKE '81 » 1 3[3<«|P 

xkjv *-"j<L'ut.» "'Xt.'e^. 
aeso PO'.î ei. o pijce^Z.B 
Z€6B svssrulyn rr-i.ipn 
3EB5 HCHr-m!GHV( IU CJfltBIT 
3E!0 PfJt ETBO. : P0KS79Z. I 

HJKt7»:KEII'̂ CH^HOE "0 [ POKE » : ft* 
.•!{,"« VY 

pnfFrtin )•• PCS7S1.n P0Ke»8;. »j 
jt-v v^t^i.v 

H FfcZ51,V PIJKLr»e,iTl -vse kke?9I><?« • u-' . t i i ^ ' -5JSO || 
S£r»»««.<r -UE f^i: Im 'lfM**» 

4919 ro.i.i 'li 'I 
<t 4(140 litf'JFil 

y K^H 'Er. ".'hi - ' J r^ i 'C ' : ' . 7E 0C30 : 

0 h -.0 32F 0C38 
• h L ' t ' r y - < t -j 11- y - t y • 

0S-0 00 ft 0r:48: 
0B7'? 009 0C50 : 
CDC'C: ri0p 0CTO 
0J88 P0000030000CI0000 00 p 0C60 
01 t0yy0090y00«0000 009 0C63 
0I9S tint? 
0FHM: i yyM00,n;i y y y w y w y 000 0C78 
0BR8 r;00f10 05I0FI00 p 00P10 00P 0C80 
0PB0 1010101010101010 0C88 
0FE8 P0090 0FF 0000BW 0 0FF 0C30 
0EC0 P00P00F0 !0 i0 i0 :0 130 
0P'.8 t00O00] F 3 01 0 1. R H'np «CH0 
0BD0 ] n 1 Li ] M- 1,100000^30 120 0CRB 
0ED8 1910! p 00000 W 0 04 F 0CB0 

00653CFF3C6r:,^000 0CB8 
eiPtM PiPiweMftPiPî îrĴ tM 0P1FI P1CC0 

0?F0' FF8;8181?i8 l81FF 304 
03F8 : FFC3R39?39R3C3FF 609 0CP0 
0C00' FF :53 3 1 2 1 1 2B2 

»-!-E.'87Er*E"'E7-E ^ 1 68H 0CE0 
0'. 10 • F ? S F ? 5 , 3 3 F 3 ? 0 1 3B9 0CE8 
0CI&: F^gr-s-HSFvn: 3?C HO PI 
0C20: FF1'93???81F9F9F9 3 IF. 0CF8 
0C28 FF013F3F 0 3F 93583 336 0D00 

FFS3393Fei33ST?9B3 
FPWlFS'F^E'CFCFrF 
P ̂  r r 
FF833??9&IF939S? 
i?F :-iFF«F0FPiR0RR2R 
rpr 

F0F C3C 3C3C 28FI 
H i H 0 pi 0 

r«F03C3C3C^^HHHH 

141414PQ 
l?F3FF0F0F0flPR0R0 
C.fiF03f;3C0S0e00e0 

3FPFF0FMF2i«eRRRR 
FeFC0090030CR0R0 

1 "50<? 

FKFFFFFF03R2fl?R2 
FFFFFFFFF3R(iR0R0 
F0FCrCF0030S00Q0 

2F2 0D08 
640 0PI0 : 

JtC PD:? 
42P 01120 : 
4? 2 0P28 • 
04C Otl?(3 
PC4 0D78 
ISC 0D40 
€ c ; 0P4H 
4 i e 0D30 
2L'& 
31 S 0D60 
31ir; 0D68 

0B/0 
3B4 
4FE 
228 0D88 
24F 0D30 

' 

5 0^ 0DR0 
32C 01!H8: 
2?F 0DB0 
•3R4 0D38 • 

0DC0: 
0DC8: 

5CC 0100 
3D8 0DII8: 

0202C1010101"103 
R0R0!i0537P50!50F3 
^ 1? 3 0 2 
F?F0F0F3R0R0H0RE« 
2F15:31515030100 
•Si? 1013553535503 

FCF0F0F?F@R0WR0 

RPR050T'330351300 
28281 <114 1 ^000 
F?F0F0F"Fr,RRHRRR 
3C3C3C3C3C2828R8 

fHFRR^4T.4 1^141 400 
F>iF0F0F0F0R2RRRR 
3 C 3 C 3 C 307 
RFR 230 5B5« 000 

^F3Fc0F0FFFe 'F0c0 
FFFFH000FFFFR000 
C&F03C3CFCFC3C3C: 
F9F0F0F0F9F 0s-
0800H0HH0900FFFF 
3C3C3t:;-C3C3i>0r0 
FFFFF0F0FFtrFK0F0 
FFFFyy«0FFFFR000 

00C 0TE0 C0F03C3CF0F03C3C 490 
3C0 0F3FFHF0FFFFF0FS O0C 

8DP« PPPirpiifiPiigF'p 3FC-
640 0DF8 : C0F03C3CFCFC3C3C 498 
084 0E00 00R009FFFF ?00?0C' 1FE 
3 53 fJE<?F< FF'f yy- 9 1 79 ? 
270 y t l o ^ t c 

0E13 FF?3333F3F?F3?8^ 334 
1H4 OF?0 4H2 

9E2S FF813F3F033F3-81 390 
130 «E30 FF813F3F033F3-3F 2PE 
f.r.fj pF^3393F213b?3?8: 3 .0 
224 06 4M 236 

FF ' - I - . FKFl.FC-M'i ":>. 0 
234 FF81 E7E?E727"c.'?8?- 3 .2 

F F 'ty.f? 2V0 
0E60 FF3F3-3F3F3F1-81 2IiR 

2I'C 0E6« FF?31101293?3333 2.E 
1C4 e t r e F1" r,H15y 1 '.̂ 1 "jj? ie<5 
60C 0E78 FF« ?3??S3?'<?79F! i 
3FC 0E89 FF 933? 3S033F3F3F 234 

CiESi1 

"•EE 9E90' FF 03393903?7333H 20R 
:FE 9E98 F F f<3333F83FS,3?83 432 

9ER? FFri3C=CFr:Fr:F r ^ r F -•DC 
?UC FF39393939393383 2i'8 
3FC (listirg 3 continued cn r e x . page) 
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(ccntiaucd from page 46) 

casscttc is resdy and then press " 3 " . The code 
w i l l n o w De saved, 

Use cassette Y u> save the object code until 
you have fmUhcd typing ait of it .n. Then you 
car save :t after listing 1 on cassette Z. T h i s 
shoulc then give you a complete copy ot Space 

Junk. It can now be loaded in the normal Shift 
and Run/Stop wiy , and hopefully ii should 
Load and run perfectly. • 

(listing 
0EP0 
0 i B 8 : 
RI-RN : 
0EC8 = 
0EP0 
0 E P ? : 
0 S E ? ; 

0EE? 
0SFII-
0 E F ? 
0 = 01? 
0-*FIP : 
0 -1 P 
y = 15 
0 - 2Z • 
0 - 2 5 : 

0 -?e : 

0 - 3 S : 
0-4? • 
0 - 4 T : 

0-5S: 
0F3E: 

0F 70: 
0F /"$ • 
eF8t? -
0F88' 
0F?0: 
0F?8 
0 F R 0 : 
0FR0: 
0FP0: 
0 F B 0 : 
0FC0: 

0FD0' 
0FD5: 

0FE0' 
0 F E 5 -
0FF0: 
0 F F G : 
1 0 0 0 
1 0 0 0 : 

1 0 1 0 : 
1 0 1 0 
1020 
1 0 2 8 ' 
1030: 
1038: 
1040-
1048 = 
1 0 5 0 : 
1058 ; 

1 0 6 0 : 
1070 : 
1078 : 
1080 : 

1 0 8 8 : 

1090 • 
1098 : 

1080. 
1 0 R 8 : 

1 0 B 0 -
1 0 5 8 
10C0: 
1 P C 0 : 

10P0: 
1 0 P 8 ; 

1 0 E 0 : 
10E8 : 

10F0 : 
1 0 F 8 : 

1 1 0 0 : 
1108: 
1110: 
111? : 
1 120 
1 123 
I 
1138 : 
1140 : 
T T L S ' 

3 continued <rom previous 
FF393939393983C7 366 
FF33393929011139 21E 
FF391183C7831139 360 
FF3?3S3981F9:3333 3E0 
FF0131E3C7£F1?01 384 
00000G000«ti?nH00 000 
n p i f i F d ? 0 0 0 
f'0000e0000%J0000 000 
00000P0000000000 000 
tiPi ri^0p 00001^3 gpy 0 505? 
00020E000033 0 0 0 0 000 
00030P0000OT0000 00? 
O0030P00FFFFFFFF 3F; 
FF0?0P0000000?00 0F 6 

00030e000y000(. 'FF 0F-
f.'0C3CeC0C0C0'~EC-0 609 
CCC~3333CCCC333? 3FT 
0 3 0 3 0 3 0 3 0 ? 0 3 0 ' 0 3 0 1 3 
00039000CCCC3333 1F= 
t-t-h=M.FyF0E0C080 701 
0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 013 
18131€1F :F1?1E18 0CE 
000P0(?00e>F0F0F0F 0 ? ; 
1 8 1 3 1 8 l F ; F 0 ? 0 e 0 0 085 
«00> i00F8F8 ie i ?18 2 3 ? 
«90?rji000rig0BiFFFF I F ; 
0 0 0 3 0 0 ! F l F 1 3 1 t l 3 0 8 5 
181818FFFF030P00 2 4 5 
800000FFFF131 ElR 24-. 
181?18F3F81B1818 '280 
r;0C0C0C0C0i~3C0C0 6 0 3 
E0E0E0E0E0E3E0E0 7 0 ? 
10FF00FF00F-00FF 40C 
fi0FF0eFF00F-00FF 3FC 
&0FF00FF00F~Pi8FF 3FC 

3FC 
00FF00FF00F-00FF 3FC 
00FF00FF00FF0ff-F 3FC 
ngFFe,eFn?5Free*rF 3FC 
00FF00DFl?8FF05f:F 30'.: 
00FF0HKF00FF0PFF 3FC 
00FF00FFO0FF0«iFF 3FC 
0000F FFFF F7C7C7C 471 
F8FBFFFFFFFFFFF8 7E3 
7E3E3EFFFFFFFFFF T-B^ 
1FFFFFFFFFFF1F1F 538 
00 B8B BFFE£flaiai &- -22E 
0000000890000W0 00? 
5000001818000W0 030 
FFFF3FF33F333FFF 4E0 
P 0000F100 7001013 031 
eU0018F1CE0P80C04 28C 
P007000F000F0007 02C 
6080000000000080 100 
FFU7D7D7D7ri'P7Fr 700 
FFD7L17D7E7D;,P7FF 701? 
1F1F003000000000 036 
FRFfi0PM0000ei00p0 IF? 
FFE8E8E8E8C0C0PF 71E 
FC0C0C3C0C0C0CFC 240 
FFFFCF=CFF3FFF-3 6F5 
FFF'.FF3FFFE1FF=F 73C 
FFE0FF-FFF07FF=F 6E: 
81810030P0000000 102 

102 
00000030FF000030 0FF 
FF030000G00000-F 1FE 

ZFT 
FF818131E181FF30 483 
FF818131E181FF30 483 
00000090P0000030 
00000000P00000-J0 00fi 
00000000P0000030 00H 
0PlM00000e0000M^Pl FlPlft 
0000FFFFFFF9F8-8 5E!5 
F8FBF8FFFFFFFF-F 7E3 
1F1F1FFFFFFFFF-F 
FFFFFFFFFFIF1F1F 5 5 8 
0 0 0 0 0 0 ' t / E 0 0 1 8 1 8 12C 
^.'0000P18000O0030 00S 

0R8 
FFFf 3FF33F333FFF 4E0 
000W0FL007081013 031 
0000ienccoroPC54 sbc 

papei 
11T-0 . 0 3 0 7 0 0 0 7 0 0 0 7 0 0 0 7 
1 0 3 8 0 0 0 ^ 0 0 0 8 2 0 0 8 0 
1 1 6 0 : K - P 7 D 7 I ' 7 D 7 I ' - . ; P F F F 
1 1 6 8 " F - F F I " 7 5 7 D 7 D ? P 7 F F 
11^0' 8F8F0000030C00yy 
1 1 7 8 F L F 1 0 0 0 0 0 3 0 0 0 0 0 0 

1 1 8 8 : FC 0 C 0 C 0 ' . 0 - 0 C 0 C F C 
1 1 ^ 0 : F F F F E 7 7 E F R ? P F F F ? 
1 F F 7 C F F E 3 F , , 7 E F F F F 
1 1FI0: ( - = I R ^ F F F C - F < ? F F P F 
I 1 H ° : M I 0 3 0 0 0 0 T ? 3 0 0 0 J 0 0 0 
1 LFIJ 
1 3 P T 0 0 0 0 0 0 F R 0 0 0 0 0 0 
I I R. 0 P F F F 0 0 0 0 Y 3 0 0 0 0 0 0 
11C8: WMFFFFFF03000000 
11P0: F F r i r i r , i C l C l F F 0 0 
H P 8 FF8383838383FF08 
1 1 E 0 : H 0 0 0 0 0 0 0 0 0 0 F T - J 0 H I 3 
1 1 F 8 0 £ 0 0 0 0 0 0 W 0 ? 0 0 0 0 
11K0: 00000^Ufi0ii0«30Ci0 
1 1 F 8 : 0 R ? 0 0 ? 0 0 H Y 0 0 P ( A 0 ¥ I 0 

T N J O W - H N - F F F I F I F L 
1 2 0 8 : F F F 8 - 8 F S F F F F F F F F 
1 2 1 0 8 F 8 F 3 F F F F F F F F F F F 
1 2 1 0 R R R F " F F F L F L F I P F F 
1 ? ? 0 0 0 0 0 3 0 3 C 3 C 0 0 1 8 1 8 
1 2 2 8 0 0 0 0 3 0 0 8 0 0 0 0 0 0 A 0 
1 : 0 U 0 0 3 0 I 3 0 0 3 0 5 1 ? 
1 2 3 8 : F F F F 3 F F 3 3 F 3 3 3 F F F 
1 2 4 0 - 0 0 0 0 1 E S 1 0 F 1 1 Z 0 2 7 
1 2 4 8 0 T I Y 0 3 0 ' 1 3 C 0 B 0 3 R M S 
1 2 5 0 : 0 0 0 7 3 0 P 3 0 0 0 3 3 0 0 / 
1 2 5 8 : H H H 0 ? 0 R 0 0 I G R : 0 ? 0 R 0 
1 2 5 0 : F F D 7 D 7 R / P 7 F F D 7 F F 
1 2 5 8 : F F B 7 - F T < I I ' E 7 D 7 F F 
1 2 ^ 0 : C 7 C 7 3 0 C - 0 0 0 0 0 3 0 0 0 
1 2 7 8 : E " ? E 3 0 0 6 0 0 0 0 0 3 0 ? 0 
1 2 3 0 F F C 0 C 0 C N C H C P ; F L F F 
1 2 ^ 8 F C 0 C 0 C 0 C - 0 C 0 C 3 C F C 
1 2 9 0 F F F F F 3 C F F F C F ~ F F C 
1 2 ? 8 F F I F F F F E R R I TRRRF 
1 2 R 0 : F F 8 3 F F F F F F 1 C - F F F 
1 2 ^ 8 0 B 0 6 0 0 0 0 0 « 0 0 - : ' 0 P 0 
12B0: 8M60PiPiRn000Pi30e0 
1 2 3 8 : 0 0 0 0 0 0 0 0 0 0 F F 3 0 P 0 
1 2 C 0 : 0 0 F F F F 0 0 0 0 0 0 0 0 P 0 
1 2 C 8 : 0 0 0 0 0 0 F F F F F F 0 0 P 0 
1 2 D 0 : F F R L R L R L R ; N I F F ? 0 
121)8 ; F F 8 T 5 « S 8 S 8 3 8 3 F F I ? 0 
1 2 E 0 : 0 0 0 0 0 0 0 0 0 U 0 0 0 0 0 0 
1 H E 9 Y Y T J Y K I O W 0 H 0 0 0 0 0 0 
1 2 F 0 : 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 
1 2 F 8 : 0 0 0 0 0 0 0 0 0 P 0 0 0 0 R 0 

1 3 0 8 : F F F F F 8 F 8 F 8 F F F F F F 
1 3 1 0 : C 7 C 7 C 7 F F F F F F F F F F 
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REWRITE HISTORY 
H H I f i i l i l i m 

mmm 

m 

Alloction strategy games from SSI- H 

At last hen is yotu chance to see hew yon shape up as a 
Gmeral in a real battle Tht pafes of hittory record Jie 
biimphs and bOmes as Eisenhme; Mtntgcmeiy, 
Rcmrael aid Vim Rundstedt battled in £uropt and North 
Africa. But with a clear thinkiiif strategist 
l i k ycurself ill commaid perhaps tie 
hutonans «ouA heve lad a differeit 
story to write! 
U.S. G»ld is pieud to piseul fout ut the 
best strategy games by Strategi; 
Sin elation; Iruorpcrated: 
KK1GHTS OF THE DESERT ?i1des the 
British Forss if Mmtqjmeiy against the 
might }f Rjirjiel aad his Panzer Divisions 
in the ilasric North African campaign 
oflML 

BRTTIE FOR SORHAHDY toramenres oci 
'0-Day' fuie 6th 1944 and nlives the 
Allied Forces attempt tc smash Hitler's & 
Adantic Will. 
TIGERS IK THE SNOW reconstructs the 
Iejettdary Battle of the Bake as in 
Dtttmwi 1944 (lie Paiiiei Divisions of 
Yon Rtnds'.edttry tne last gamble h a 
desperate ittenpt 1j halt Eisenhowfr'x 
advancing Allied lines. 
Who will te the victor ind who the 
vanquished? 
Only you have the 
answers! 
And if you're lwkkg 
fui stuley i wilt dicade action Jieu 
CCMBAT IEADER will lest all your wits, 
depth of thought aid reflexes in this 
toughest ol battle challenges! 
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DESIGN 

RULES 
B|The winners of t ie competitiion 

will be the people who, n the view 
ot the editor, come up with the 
most usefil, orginal or witty 
c e s i g n s for a new robo:. 

BThe names of the winners will be 
printed ir the Jure issue of Your 
Computer. 

• A l l entries must arrive at tne Your 
Computer offices by the last 
working day in March 1985. 

B|Each person may enter the 
competition only Dnce. 

^Entries to the competition cannot 
be acknowledged 

HNo employees ot Busiress Fress 
International or their relatives may 
enter the competition. 

flP"he decision of the editor is final. 
| N o c o r r e e p c n d c n c c on the re3Ut 

cf the competition will be entered 
into. 

HBusinss Press International 
assumes no responsibility or 
l iab i l i ty f o r any c o n p l a i n t e a r i s ing 
f'om this competition. 

IIP1 
™ Here's the chance 

to design the robot 
of your dreams — or 

nightmares. What we 
would like you to do to 
win a £1,100 Hero Jr or 
Zero II is to send us 
designs for your ideal 
robot. You can submit 
rough sketches, draw-
ings or fully documented 
des igns. Your robot 
could be for domestic, 
computer, medical or 
industrial use — or any 
other applications you 
can think of. We shall be 
publishing the best of the 
bunch in June. 

PLUS 
Two Maplin s Zero II 

mini-turtles for the 
runners-up. 

r 
i 

I 

» COMPETITION • 1 

Don't forget to enclose this coupon, or a photocopy of it wnen you send 
us your robot ces gn. 

| "Your robo t ' s n a m e 

N?mf i 

Address : 

-J 
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Nigel Clark shows you 
how to join the robot 
revolution for as little as 
£10 or as much as 
£1,000. 
FOLLOWING IN THE footsteps of rhe micro 
revolution another branch of high technology is 
prepar.ng to invade the home — pe_sonal 
robots. 

T h e r e arc growing n u n b e i s of people on 
both s des of the A:lantic w h s believe hat a 
BBC E should never be seen without its Buggy 
or.Beasty arm, that the best use for in Apple 
lie is to control Topo or t h t t a ZX-81 b useless 
without a f f ebo t II. 

It is often said that the personal robot market 
is at the same stage as the personal computer 
market was six years ago. It would be a 
mist.ikc, however, to ustuime that it will follrw 
ihe same growth path. 

Compute rs are a relatively recent develop-
ment a i d people hf.ve had Li"tic time to pet 
fixed ideas about how they should look and of 
what they should be capable. Rut wis liave 
existed in people's imagination; foi centuries as 
. lumaiuids w h o can do all these menial tasks 
w.e would rather not do. Anything that does not 
meet those requiiements is seen as a failure. 

T w o American companies t i icd to mevi liie 
specificatirns haltway. Androbot built Topo 
which wa ; imported into Britain for a shcrt 
time by Prism Mie roproduc t s , costing 
£1,549.95, and RR Robots built the R B : X . 

B>th were capable of movement anil speech 
and the RB5X was aole to detect obstacles and 
avo:d n e m , Both companies hsve had to ipplv 
lor the American version of receivership. 

'Hie experience has not deterred them 
ihough. Beth arc Mill t rading and Audioboi has 
released another robot and another more com-
plex vus iun of T o p o is due soon. 

And one American company has been quite 
successful. Heathkit makes Hero 1 and H e r o 
Ji and tnn.i toe sold in Britain, in kit form by TAKE M 
Mapliri E b c t i o n i ; Supplies and ready built by 
7,erith Data Systems. 

l ieathkil followed a dillerer.i course to tne 
others by emphasising the educational aspects 
o r Hero rather than 'he fun robot image of tne 
others. Costing about C,GC0 in ki- and £2,500 
ready-buill, Hern provides a single urm and 
single wheel driving system and the ability to 
control these in response tc its five senses. 

I te ro J r was launched towards the end of 
ast yezr. It is being sole, as a companion robot 
which '.an speak, s i n j , wri te poetry a i d guu-d 
:he house. All this comes for a price o f X I , 100. 

While America was following the highly 
expensive persona, robot rouie British 
developers saw a diflereni way — one that has 
pnv/fr i rru.rc siiccessfi.il and given us a world 
lead. 

Robots a; computer peripherals car. add a 
further dimension to computer-based educa-
lion. Instead of writ ing a program and only 
eeeinj the rssu.ts displayed on the screen it is 
possible now tc see the physical effects by way 
of an arm or turtle. 

Courses on robotics 
Arms eoirc in a vniicty of forms anJ com-

plexities. As a gooc guide it is usually the case 
that you get what you pay for, but it is possible 
t o get sonae quite sophisticated equipment at a 
re.ativelv low price. 

The B«acty A : m "torn Commot ion costs only 
£39.95 for which you gee three axes of move 
ment and a hook for picking u p things. At the 
other end of the personal robct scalc a t o u t 
£3,203 will buy the Open University Rcbot 
made- by T e r Q u i p n e n t . 

it is being used by the O p e n University as 

the basis for two courses in robotics and had to 
meet an exacting specification, ti has six axes, a 
gr ippet , c a i lift 1kg and is said to be accurate to 
3mm. In between there are a growing number 
and variety of arms. 

Although the uses to which arms ccn be put 
.ire the same, :heie a.c eiffeicul w iys in which 
he same efFec: can be achieved. T h e more axes 

an a r m hat ihe more complicated movements it 
can pe i form. 

T h e Beasty Aral can onl> ro atc its base and 
.uuve ihe two sections of the arm u p and down. 
T h t TecQuipment MA2000 can also do thai as 
well as having a wris'. oti the gr ipper which can 
rotate, pitch and yaw. 

F.ve axes are tnori usual, however , with tne 
,vi in only having the ability to rotate End move 
u p and d o w n — examples are ihe Armdroid 
from Colnc Robotics, the Genesis series from 
Powertran Cybernet ics and the Alias f rom l.J 
Rlectronics. 

Thcrs; arc almost 20 jriT» on the i iuiket in 
Britain, the majority of which art British 

52 YOUF COMPUTER, VlARCh 1985 



"Do the washing up, hit the kids, 
strangle the cat" — that's the sort of 
robot promised by most of the 
automaton manufacturers riding on 
the back of the micro boom 
a c c o r d i n g to Jon Barron of 
McAndroids. 

When he isn't making parts for old 
Hariey Davidsons or inventing special 
effects for film and TV like a ten foot 
treadmill for a Bronski Beat video, 
Jon builds androids like Ihe one on 
the left. Together with sculptors Alan 
Dun and Richard Gtassborow and an 
electronics engineer, Jon's been in 
the McAndroids business for a year. 

The first WcAndroid is 5ft 7in tail 
because "a very big figure is threaten-
ing" and :he McAs are trying to make 
robots friendly. The androids are built 
out of glass fibre and chromed epoxy 
resin joints, powered by model 
aircraft servo motors connected lo a 
new patented valve design, and con-
trolled by a Zilog controller board. 

The McAndroids are way beyond 
the prce bracket of even expensive 
robots like the Heros but the ideas 
thai the team are working on now 
could be used for cheap units which 
would plug into a home computer. At 
times Alan is amazed at how slow the 
outside world has been in catching 
up with developments in robotics — 
Yellow Pages still refuses to open up 
a category for robots 'it took them 
seven years to get rourd lo videos". 

developments. 
Movement is usually prov.ded by stepper 

motors or 3crvos and can be controlled by a 
variety of micros with the B 3 C B being :he 
most popular. 

" h e area in which they tend to differ is in he 
dr ive mechanisms. M o s t use a transmission 
system to take the power f rom the motor to he 
join! with Varying decrees of sophistication. 
T h e Armdro :d , :os:ing about £500, uses non-
stretch nylon cords , the Atlas, at £1,950, has a 
tocthed belt and the latest machine f rom 
Cybernet ics Appl icat ions , N i p t u n e , £1,250) 
uses hydraul .es Pncurr.atic systems are being 
assessed by other companies. 

Accuracy and cost are the two fac:ors to be 
taken into account when deciding on the trans-
mission ivstcm Hydraul ic and pneumatic 
systen-.s a~e usually more accurate than cord or 
belt systems bul they are also more expensive. 
LJ Electronics however has achieved a h.gh 
degree of accuracy with the belts on its Atlas. 

All the manufacturers 3cc cducit ion as their 
major market w:lh small, light industrial uses 
coming second ind h e m e sales a paor third. 
T h i s is probably due to the '.ack of software. 
Wha t is ava.lable .s usually concerned with 
pu:t ing the arms th rough their pares and simu-
lating the larger a r r i s to be found 01 the pro-
duction lines 

Cyber Robotics has launched f package 
which i l lustrt tes that. Most of ' the programs for 
the Cyber 310 simulated other types of a im, 
a l though t did contain A p rogram which solved 
the l owers of Hanoi puz7le. 

It is a market which is profitable for many 
small companies and there is a growing number 
ofthcin seek ng to ;ntcr. 

Whereas arms are mainly used as smaller 
vers o m of industrial equipment , turtles were 
developed to expand children's ability to ha rn . 
They are based on the theories of Seymour 
Papert , w h o wrote Logo as a high level educa-
t.onal knguage . One of its capabilities was to 
allow di i ldren, Lsine; simple commands , lo 
control a character on the screen known as a 
t j r t l e . 

F r o m t h j t were developed penphe r f l s called 
1 j r t les which were mobile devices \vi:h E pen 
attachec w.iich could d raw designs under the 
control of the compoutcr, T h e y were similar to 
plotters bu : with far greater freedom of mov; 
merit. 

(continued cn page 55) 

Hero — see page 51. 



Meet the Gang! 

1 
• S T EVER MULTI-ROLE ARCADE ADVENTURE 

Includes Hit Single on reverse "Everyone s A Wally" performed by Mike Berry 

Spectrum 48K £9.96 

Comrrocfore64 £9.95 

Available short ly on Amstrad CPC 464 44 The Broadway, Bracknell, Berks. 0344 427317 



(continued from pay a 53) 
There are four British turtles on the market 

wi'h riic addition of the Penman plotter which 
is designed similar to a urt le and can b e used as 
one. 

T h e most traditional is the Jessop or Edin-
burgh turt le . Looking like an upturned mixing 
howl with two drive wheels and a pen holder 
inside it closely resembles the original design. 
It can be controllec f r o m most cf the popular 
micros via an umbilical ccrd . 

Hebot II f rom Powert ran is a sim.lar design 
but only available in kit. T h e most fantoue at 
ihe moment is probably the B B C Bu*gy due to 
its appearances on television in the series 
Milking the Mos: of the Micro. Like Hebot it is 
less to do wi th the encouraging of diffeient 
forms of education then with teaching people 
about computer control and robotic sensing. 

Valiant Designs has gone for the same Papert 
route as ihe Jessop and the company's Valiani 
can be controlled by the various dialects of 
Lego wlLch are available for rhe ucv.nl micros. 
It is the only one which has oeen designed to 
look like 1 turtle a l though it has the same basic 
two-wheel drive and retractable pen holder of 
the others. 

Little applications software 
It if expected that these will be joined by 

other versions laier mis year. I h e Zeaker, 
which worked with a ZX-81 and was sold by 
C.nlni* Rohnt i rs , is being redesigned by I G R 
and should be on sale soon. From the United 
States there is news that Androbot has finally 
go: bred into procuct ion and looking at the 
possibility of sending some tc Biiiain. 

In rorrmon with the arms there is little 
applications software available for the turtles. 
One cf the exciting prospects for 1?85 is the 
launch ol l i e k k e r and a suite o f 30 programs. 
It nas been developed by a secondary school in 
N o r t h Wales and ;s being produced in con-
junction with the I T V program, Thz Micro at 
Work. T h e software covers a whole range of 
applications in n a t h s and robotics. 

One area that has not as yet concerned Briiish 
minufactureis is toys. That hs,s bsen left to the 
Japanese and Americans. They have not pro-
duced anything which is very complicated but 
they are cheap and have some approximation to 
robots. 

One of the first wis the Big Trak from 
M.lton Bradley. It is a large tank-like vehicle 
which has a keypad on its top which is used to 
give directions and cost* £30. A similar product 

Neptune's North Sea 
oi!-style retrieval arm 

Commotion's versatile Beasty. 

m 

I 

was larnched last year. It i; callec George the 
Compurobot and costs ;ust unde r £25. 

T o m y T o y s aimed for the Chr i s tmas market 
A'ith the launch of three new robots in 
November . T h e y have been produc .ng a toy 
irrr, rhr Armntron for some t ime and now 
h a w the Dingbot at £5.39, the Verbot at 
£39 .95 and the O m n i b o t at £ 49 .95 

I he success ot last year though was probably 
rhe Movits . Imported f rom Japan they ranged 
n price from £Q <39 io £34 QQ. T h e most 

expensive was a simple turtle wh .ch could be 
programmed using a small controller. T h e r e 
are now interfaces availaole which allow it to be 
connected to a Spectrum. A further robot, the 
Wi je rd , has recently been added to the range. 

T h e r e is undoubted ly a great deal c f interest 
in n ibcts . T h e y can be guaranteed tc attract a 
crowd wherever ihey go and a number of coni-
oanies use t hem in promotional wcrk . T h e y t.re 
only radio-controlled models hut they fit 
people's views of wha t robots should look like, 
views which have been condit .oned by fiction 
such as Star Wars o ; the Hitchhikers Guide to 
:he Galaxy. 

Those view; ate being fur ther developed by 
people such as J im Whi t ing whose v/onderail 
mobile sculpture ; , controlled by a Spectrum, 
never lail o astonish large numbers of people. 

Reality s more mundane . T h e arms, turtles 
and toys represent the limits of what can be 
achieved in personal robots at the moment . 
While they pe r fo rm a useful tancuon, parti-
cularly in education, :hey fall far short ol" the 
expectations of the general public. 

T h e r e are problems in meetin? these expect-
ations which are concerned with information 
gathering and processing. Walking tcrttss J 
room, avoiding obstacles such as tables and 
chair» is beyond the capabilities of any robot 
whic.n cculd b e p roduced at a cos t which would 
make i( attractive foi use in the home. 

T h e robot needs to have senses such as touch 
or sight to loczte the obstacles and then intel-
ligence to react in fucli a way thet it makes pre 
gress across the room. A fiurly simple device 
could avoid the obstacles bu t would react l.ke a 
pinball machine without any guarantee that it 
would reach its goal. 

The Robat competition 
T o help it decide which way to move it 

would need to store in memory the overall 
direction in which .t should be going und 
detailed description of all the obstacles it may 
meet on the way. For example, if it came across 
the settee it wouic need to know where it had 
hit t i e settee by compar .ng t h e information it 
could gather with that in its memory so it 
would know to alter course to ensure getting 
round the settee in the simplest way. Anyihing 
more ccmplex and a huge memory would be 
needed with some form cf anificial intelligence 
to s e n through it. 

T h e r e is no lack of enthusiasm for tackling 
these d,facult ies. Jolm Billingsley of Forts-
mouth Polytechnic, w h o began the micro-
mouse contests, has now launched a new 
probletr. the Robot competit ion, T h e a-m a 
to cieate a machine which can play a form of 
robol (able tennis. 

The re has been a huge amount of interest 
th roughout the world and prototypes ate 
already taking shape. Sclutiont found in this 
contest might provide the basis for more com-
mercial applications later. | 
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SPECTRUM 
RAINBOW COPIA 

* QUITE SIMPLY THE BEST BACK-UP CO=IER EVER FOR THE 
SINCLAF SPECTRUM 
* ALMOST ANV PFOG^AM IS REPRODUCED ON BLANK TAPES 
*TESTFD ON OVER 100 TOP GAV1ES WITH A 96% SUCCESS 
RATE 
*r M'JLI IFLt ^flHI KHL'tiHAMS HACKED UP IM ONE 3 0 
* ALSO BACKS-UP HEADER LESS PROGFAMS 
* FULL INSTRUCTIONS WITH THI3 EASY TO USE PROGRAM 
*THIS NCftEOIBLE MACHINE CODE PROGRAM S EXCELLENT 
VALUE ® £5.95 Incl. P&P 

* * * * * * * • 

COMMODORE 64 
BRING YOUR 64 TO LIFE WITH 

LIGHTNING LOAD 
* CONVERTS ALMOST AL. YOUF FAVOURITE SOFTWARE Si 
GAMES INOT A SUPERFAST LOADING VERSION 
* YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY LOAD 
FASTER THAN THE CCMMODDRE DISC DRIVE1! 
* LIGHTNING LDAD HAS SOPHISTICATED FEATURES WHICH 
LEAVE OUR COMPETITORS LIGHT YEARS BEHIND 
* COLOUR 4 SOUND ARE USED IM SPECTACULAR & UNIQUE 
WAVS TO ENHANCE THE PROGRAM 
* 100% MACHINE CODE, FLEXIBLE MENJ SYSTEM ALLOWS 
SAVING OF MCRE THAN 48K CONTINUOUS RAM 
* I His AMAZING FKULiKflM tb NJW UN SPECIAL OFFER £7.95 
NOV/ C6.95 ind. P&P 

COPYCAT 
THE ULTIMATE BACK-UP TAPE COPIER 

t MAKCS QACK-Ur CCPlCG O r A L M C S T A L L S O F T W A R E 
• SPECTACULAR MULTICOLOURED LOAD AMD SAVE 
• WIZARD AUDIO SOLND EFFECTS 
• CASSETTE MAGIC SENSE 
• 100% MACHINE CODE TAPE COPIER WITH FULL INSTRUCTIONS 
• CAN YOU FIND A BETTER COPt=R' - WE CAN'T' 
• SUPERB VALUE AT £5.95 inc. P&P 
DISFATCH OF THESE PROFESSIONAL PROGRAMS WITUN 24 
HOURS! 
CHFDUES/P.O.'s TO: 

WIZARD SOFTWARE (Dept. YC] 
59 THE MARLES, EXMOUTH, DEVON EX8 4NE 

HIRE SPECTRUM 
SOFTWARE 

BBC 
TRS60 
APPLE 
NASCOM 
VIC PET 64 
(Please slale) 

NEW! PITCH 
E X C L U S I V E ' C O N T R O L 

CHATTERBOX II c a n s a y a n y t h i n g ! 
G e n u i n e p h o n e m e s y n t h e s i s - no t j u s t r e c o r d e d 
s ^ e e u h - h e n c e u n l i m i i e d v o c a b u l a r y 
P r o g ' a m m a b l e p i t c h for m o r e n a t u r a l i n t o n a t i o n 
( e x c U s i v e :o W m S t u a r t S y s t e m s ) - s o l i d t o n e 
c a b i n e t for q u a l i t y s o u n d - i n t e g r a l b e e p m u s i c 
a m p l i f i e r . P L U S e x p a n s i o n S 0 c < e t f 0 f B I G E A R S 
v o i c e r e c o g n i t i o n s y s t e m . Ful l i n s t r u c t i o n s 
t e c h n i c a l n o t e s a n d s o f t w a r e s u p p l i e d w i t h t h i s 
o u t s t a n d i n g e d u c a t i o n a l un i t . 
D E A - E ^ E N Q U R 1 E S W E L C O M E 

A s s e e n on B B C T V " C o m p u t e r P r o g r a m m e ' 

* B I G E A R S * 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Huf*lr tuccatlul Spnch fecogoitioi Sysfcm 
COTiplete yvtlhrnicropnore. software a n 3 'u ' 
instructions 
BUILT 1 t S I t U 4 Li J AH AN FEED 
PLEASE STATE COMPUTER UK101. 
SPECTRUM, ATOM. NASCOM2 Vic 20 K/icron 
ZXIDi'Bt Pt ' TR380 MiflOK. KPPIS II. MC WICFO C8M (1 

O N L Y £ 4 9 

ZX81/SPECTRUM N E W ! 

M U S I C S Y N T H E S I S E R (Stereo) 0 
i Its LINfc C U N T R O L P O R T J V I H R A ' O 

C O N T P O L 

Play 3 part music so jnde l lec ls drums etc Fun 
contro of attack, decay and frequency 
input Output Iries provide control a rd rromlor 
facility for Home Security. Robot Control Mode 
Railway eic etc W O K S with sr wihcut 1 6 K R A M 

Ful instructions SDftware included 
Add keyboard lo naks a I've performance 
oo ypnonic synthesiser1 

Nole: up to3wutscan be used simultaneously 
giving 9 music channe ls & 481 Oknes 

AMAZING VALJE 
AT ONLY 

£ 1 9 . 5 0 (NIT) 
£25 SO BUl.T) 

THE COMPOSER 
Syiltifisnor Mu$c 
P'OgiafimR 
En or A£}iay3pal riai^-vif^ 
Include; aenjnslraliens 
(SoeC!fjmZXB1:<»ccmm«nd»d £71 

£ T A L K I N G H A N G M A N 
Fo'CnaliertKU 
i le classic game 
claims us vicim* / i - j ^ i - l 
wiil-i a <irvvoc.il 1 4* ' 
acpjfiipaf""ni»l iSuec rum £6 

Z X A R P / D R U M S E Q 
Fatcnjicng tyntre$<S3r 
3emon;tral>!ift5 Generaiej 
auc^aiic sequence sand 
plays lrom <fy0oifc Some 
werd eteciscStMd'U'-) 

— W C H R O M A C O D E ? ? ? ? ? ' 
Car you leluie Ihe oo"b Ov 
ctadurg secre 
corrbioaior telo<* lime fun$ 
ou^Witf Chiilerbon voir.e 

• ouieut (Speci-um) E6 

[VCOLOUR MODULATOR ™ - £ l 6 
RGB in PAL UFF ool (not lo> ZX; BLILT E22 

Please add \/AT at 1R*^ tnpr i fp j ; 
6ai d a y .'Access orders accepted by telephone 

All enquir ies 
5.A E. please 

W I L L I A M °%%n°r"ouiC 
O f l J A R T N r Sa ' sbuv 
O 1 — ^ 1 WJishire SP4 0DZ 

L S Y S T E M S L t d Tel 09* 064 236 

W I L L I A M °%%n°r"ouiC 
O f l J A R T N r Sa ' sbuv 
O 1 — ^ 1 WJishire SP4 0DZ 

L S Y S T E M S L t d Tel 09* 064 236 

OVER 280 rli l lerent tapes lor hire in-
cluding ARCADE. ADVENTURE, BUS-
INESS. EDUCATIONAL, etc. - even a i m.c 
Ccmpilfir FREE ?fi page calalogue FREE 
newstet tc , w i th hints, t ips anc o i r lop 
tape cl iar l . 
o v e n 3000 t s p e i in s tock , w i t h u p lu 6 0 
c m i n f of each t t i e tor l a s t s e v i c e . Al l 
tapes sen l bv t s t c l ass pos : . 
LOWEST PRICES - h re L p tc 3 tapes a t a 
t ime, i r o m 6 3 p e a c h tor t w o w e e k s hi re. 
(Plus D&p a m i VAT). F i i m p m n m e m b e r s 
w e l c o m e . 
Tapes for sale at D I S C O U N T prices. 
Teeph jne 01-661 9240 (9am - 5pm) ci 
write lor lurther details, or c o n u l e l i the 
coupon and J O I N TODAY you've nothing 
to lose! 

SAVE £3.00!! 
For a limited period, v,e 
are offering HALF-PRICE 
membersh ip !o readers of 
th is m a g a z h e . Join now 
LIFE men tljei s l i p is u n y 
£3 .00 (normal ly £BJOO). 

SWOP SHOP 
A new service f rom fi.S.L. 
SWOP y o i r unwanted 
tape ; w i t h tapes f r o n 
othe: members for a s m a I 
h a n d i n g charge o f on ly 
e o p (p i t s p i p ano VAT) 

1ATII0MIL SCr . nwmm 
42 Fterefleld Avenue, Choam, Surrey SM2 7NE. 
I enclose cheque/pos:al orderfor £3.00 tor LI FE membership. Please rush 
my membership kit tc me. If. within 23 days, I'm not delighted with your 
service ycull refund my rrembcrship ee.. 

Name. 

Address 

Y33 
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A FRIEND o r MIKE lmd an Or .c program in rhc 
September issue of Your Computer. I have in-
vented a similar game f:>r he ZX-81 16K. 
You move Matt on pla t forms and try to j ump 
up to the top of the screen but watch out for 
the monsters . If you arc on the second plat-
form and fall dow:i to the first p la t form vou 
will die. YOJ score 10 points every t ime you 
jump and, if you reach the top, 500 points in 
benus . 

Now, to entei the program, first si-t Ran: top 
to 26368 by typing: 
POKE 16389.103 N/L 
NEW N/L 

Now make a bytes long Rem statement 
t>\ making line 1 to .0 39 thu.aueis Then 
Poke as direct commands: 
POKE 16514,118 
POKE 16515,118 
POKE 16511,178 
POKF 16512,3 
POKE 16510,0 

You will now have ar. empty Rem state-
ment . N o w enter t i e hexloacer :n listing I. If 
you don' t want to see line 0 every t ime you 
enter a line you can tvpe; 
LIST 1 
POKE 16419,1 

Run the he i lucde i and type in all ihe 
machine code in lis-ting 2. W h e n that is ready, 
delete the hexloader and enter the Basic pro-
gram in l ist ing 3. W h e n you have done .hal 
save the p rogram by typing: GOTO 450 

Fredrik tvarsson leaps into ZX-81 action. 

MAD JUMP 
Listing 1. 

5 R E M H E ' L O ^ O E P 
•IN P5TIJ" ST^PT 

2 0 I N P U " ; 
3 0 P R I M " ' F I i I S H A D D R E S S ' 
4 . 0 X N P U " F 
50 FQP |.J-= T" F 
5 0 L E T ~ = 0 
7 0 P P . I N - N ; " : 
5 0 I N P U " J=S 
3 0 P R I N " P S , ' = 

1 0 0 I H P U - T O T 
1 1 0 P R I M " T C T 
1 1 5 I F P E E K 1 6 4 - 2 2 = 2 T H E A S C R O L L 

1 2 0 L ™ Z = 0 
1 3 0 F O P K = 1 T C S T E P i 
14.0 LET C = 'CODE 0$(K)-28)*16+C0 

D£ (K + l ) - 2 c 
ISO LRT T=~+C 
1 6 0 P J K E N + Z . O 
170 LXT Z-Z+i 
I B W N p x i * 
100 r- TOTST -HEN GOTO 220 
900 PR 1 NT "EP-I1R - PLEFTSE INPUT 
R G S I N " 
=o5 T- pees :E.4.4.£=S R>-T£U SC ROLL. 
2 1 0 G j T - j 6 3 
2 2 G N E X T N 

Listirg 2. 
£BLET r . X = l t ! 0 
3 L E T -AS = " 2 X 3 1 " 
4 CLW 
5 5 T 1 - 5 

1 0 H p l N T T3E- i k ) " M f l D J U M P I I 
2 0 O R I N T AT = 1 . 0 ; ' M A C E B Y F S c D 

P . I K I . A R 5 5 3 N " 
2 5 ( JOSUB 3 3 0 
3 0 P R I N T Mf 2 2 " Z T O U M O ' J E 

- E F T " 
4.0 P R I N T ' 5 T C i - r O U E S I G H " ' 
50 PH1NI 1 TO ML: JUMH 

P R I N T 
7 0 P R I N T F R E 5 5 * N Y t-.EY T O 

R T T H E G A M E ' 
S O I F I t l K E - t - ' " T H E M C O T O 3 0 
S S 0 L 3 
9 0 R R N D ' JSP 1 7 3 S 3 

1 0 0 P R I 1 4 T T H E 1 0 ' M R D J U I - P I I " 
I*?? PPTHT A' II ••MFIR-e 3V FPFT 

R 1 K I U A R S 3 0 N ' 
1 0 3 P R I N T A " 1 , 0 
1 1 C P R I N T 
I I S I F L = 1 T H E N S O T O 2 1 0 
1 2 0 P R I N T _ I L E = " . L - 1 

1 2 5 P R I N T 
1 3 G P S I N T 5 C J 

5 e -^FEE^ 1 6 5 2 9 
lAi i PKINI iee LET L=L-I 
1 7 G P R I N T P R ; 

N U E T H E <3AI1E" 
13C IF IMKEY 
1 3 S O L 5 
1 9 C Rf iND L ' i R 1 

G O T O I S O 
2 1 G P P I N T R L _ 

Pi? I N T 
2 3 C P R I N T r 'OJ 

5 2 S + 2 5 6 * P E E > 1 
2 i C P R I N T 
i S e G 0 3 U B 3 7 0 
2 5 1 P R I N T 

E ' : H I 
2 5 £ P R I N T 
a s s n n i H T DO 

AGAIN ?" 
S 6 C I F I N K E . $ = 
2 7 0 I F I N K E ' 
2 £ 0 I F I N K E ' . t ' 

O 

- c FEXK i S 5 £ S * 2 

= 5 H K E / T O c o t - n 

" T H E M C O T O I S O 

" 3 9 0 

L I U H S . D P T " 

SCORCEO: ",PEEK 15 
S£9 

HA-JE THE HI-5CDP 

v C'.' URtJT T O P L f i , 

"" THEN GOTO 260 
"V "HEN (SOTO A 
>"N 1 THEN GOTO 26 

2 9 0 C L S 
2 9 5 S T O P 
3 2 0 F R I N T " ; r " I N F J T S P E E D 1 
F A 5 T ) - 1 0 0 ( 5 _ 0 U i " 
3 3 0 I N P U T 8 
3 4 0 I F 5 < 1 OP 5 , 1 0 0 -HENI G O T O 3 

3 0 
3 E 0 T O K z 1 7 3 3 7 , 5 
3 5 2 P O K E "17254 . , 2 0 0 - S 
3 5 4 F O K E 1 7 1 5 5 ^ 2 0 G . ' 3 
3 5 5 P R I M T A T 2 • 3 : " 

" ; C T p . (V 
3 6 0 F E T U R N 
3 7 0 I F P E E K . 1 5 5 2 3 + 2 5 6 * F E E h l o 5 2 

3 < = H I T H E N R E T U R N 
3 3 0 F R I N T "GOOD, R - , E U 
3 9 0 L t l H l s P t t K l t S 2 0 + 2 5 6 » F 

1 6 5 2 9 
3 9 5 P R I N T 
4 0 0 P R I K T "UMf lT I S . O U R N A M E " • 
4. l O I N P U T R 4 
4 2 0 I F L E N R 5 1 3 T H E M G O T O 4 1 0 
4 3 0 F R I N T A T 5 . 2 ; 
4 4 0 R E T U R N 
4 5 0 5 A U E " M A D J U I P T B " 
•150 P U N 

Listing 3. 
l e s i i - e - e a e a s s s e i e j o i 
i e 5 a S : 0 6 0 4 0 1 C 7 7 P I 4 A 1 4 0 0 
1 & 5 3 0 : 3 E 0 1 3 2 S F 4 0 2 I 0 0 0 0 

££Q040CC> 6E4-3CC-S4 
1 6 5 4 - 5 i G 2 1 D B 7 D 0 6 £ 0 3 6 9 d . 
1 6 5 5 1 : 2 ^ 1 0 = 6 0 5 2 0 0 5 0 0 0 0 
. 6 5 6 2 4 1 C 1 3 5 2 C - F 3 S I S C ' T B 

O - ^ 8 D 4 0 C C f : B 4 - £ F E O A 
1 6 5 7 3 : C S C D ^ D - 1 C 3 D 1 - 1 3 C D 
1 6 5 5 6 F E 4 3 2 H S C 4 - 0 1 1 S C G 1 

1 £ " 7 E F £ 1 4 2 R 3 D 4 - 0 S 0 
i t o 0 £ o c r c i r c o o o e o c o o c 
1 6 6 1 0 : 4 1 C D B 6 4 3 0 0 0 0 0 0 S R 
1 6 5 1 5 S D 4 O 3 R 2 5 4 . 0 F E B F 2 8 
1 6 6 2 6 0 P F E 7 F 2 S S R F E F E 2 3 
1 0 0 0 4 e s I S C 1 C O F S 4 2 l i e s 
1 6 6 4 2 • 0 C 3 7 E D 5 2 C D f i B 4 2 E 5 
1 6 6 5 0 : 0 ' C f l D 4 ' 1 C C - 2 1 4 . 2 E 1 C D 
1 6 6 5 3 C P 4 3 1 1 2 0 0 0 3 ? E D S 2 
i D i i t 7 c r c i 4 . coooa>e i i «B 
1 6 6 7 4 0 1 3 7 C D F 5 4 3 F E S 7 2 0 
1 6 6 6 2 : I / E 5 2 R 9 0 4 0 1 1 F 4 0 1 
1 6 5 5 0 l S £ 2 9 0 c . 0 E 1 3 f l 6 6 4 3 

1 6 7 0 6 - E E 2 A 3 C - 0 1 1 Q A 0 0 I S 
1 6 7 1 4 2 S 9 0 4 0 E 1 C 3 B D 4 0 C D 
1 6 7 2 2 F 5 4 2 2 3 7 E F E O 9 2 0 Q 7 
1 6 T . 3 © I J 1 F 0 O O 7 C D 5 2 0 0 C 3 
1 6 7 3 8 B C 4 0 C D F S 4 2 S B 7 E F E 
1 6 7 J - 6 : C £ 2 0 0 E 1 1 2 0 0 e i 9 0 0 
1 6 7 5 4 C 3 E & 4 0 3 f i 3 4 4 . 0 £ 6 1 F 
1 6 7 6 2 J . 7 1 0 F E 0 0 0 0 O 0 i ! ) W W k 1 
1 6 7 ^ 0 2 1 0 B 7 O 5 F P F 5 7 1 9 3 6 
1 6 7 7 8 1 7 C 3 C D E 0 4 3 1 1 R : - 0 1 
1 6 7 S 6 1 ? E 5 C L - H 5 4 2 C [ > 2 2 4 4 
167^4 C31b4.4EaCDCH4JIi 
1 6 3 0 2 C & 0 0 1 S 7 E F E 1 F C 8 C 3 
1 6 6 1 0 0 S 4 4 0 0 A F 3 2 3 C 4 . 0 2 1 

1 5 8 1 3 : 
: 2 4 5 1 6 8 2 6 : 

4 c 6 1 6 5 3 4 : 
: 3 5 3 1 6 8 4 2 
• 9 C 1 1 G O C 0 
: 1 6 3 5 3 . 
= 9 1 5 1 5 6 6 6 : 
: 5 4 0 1 5 8 7 4 : 
• 9 4 0 1 C - C C 2 
: l w ! 9 1 6 8 S O : 
: 7 2 5 1 6 6 9 5 : 
- 7 G 4 1 6 9 0 5 : 
. O c O 1 0 9 1 4 
: 5 6 3 1 6 9 2 2 : 
: 8 4 9 1 5 9 3 0 
: 1 G 6 9 1 5 9 3 3 : 
: 1 C 3 5 1 6 9 4 0 : 
: 1 C 4 5 1 6 9 5 4 
r 1 1 7 7 1 6 9 6 2 : 
1 6 S 2 1 6 9 7 0 
: 7 4 3 1 6 9 7 3 : 
: 9 5 2 1 6 9 S 6 
- 7 6 4 1 6 9 9 4 : 
: 7 1 9 1 ~ 0 G 2 
: i c o r 1 ~ 0 1 0 
: 5 3 1 1 - 0 1 5 : 
: 1 1 2 0 1 - 0 2 6 
= 9 6 9 1 ^ 0 3 4 
: D l .' 1 '041£ 
: 1 1 9 5 1 - 0 5 0 : 
: 3 1 2 1 - 0 5 3 
: 3 3 3 1 - 0 6 6 
: ^ 4 1 1 ' 0 7 4 : 
: 6 0 5 1 - 0 5 2 : 
= 9 1 1 1 - 0 C 0 • 
: 1 0 0 3 1 - 0 9 3 
: I t 0 1 1 - l l i b : 
: 1 0 2 9 1 - 1 1 4 -
: 5 3 5 1 ~ 1 £ 2 

26772323J0F92B I P = 566 
F E 0 0 2 3 0 4 3 D 1 2 1 3 2 4 = 4 3 7 
7 E F E 1 4 2 3 0 7 3 E 0 2 3 2 = 5 6 1 
C 1 4 1 1 0 0 C 3 C O S 3 2 E 1 - 6 6 1 
4 1 3 R 3 4 4 0 E 6 0 2 C 6 0 2 = 6 7 1 
1 2 7 E F E 1 4 2 8 0 4 3 6 1 4 = 5 3 6 
1 3 0 2 3 & 9 4 0 1 7 2 0 2 3 R = 4 0 3 
OC40rC01£0CDGl74 = 6 1 1 
0 2 0 9 1 3 7 B F E S C C 3 3 P = 3 0 5 
S C 4 0 1 F 5 F 1 7 3 2 8 C 4 O = 5 7 5 
F E 0 0 C R 3 7 4 1 0 6 1 F 7 E = 8 6 7 
2C-77£5£510F9£JC J = 735 
0 1 4 1 0 0 0 0 0 0 0 0 0 0 0 = = 4 3 3 
3 2 3 C 4 0 2 I O C 7 9 0 6 2 C = 4 5 3 
7 E F E 0 f l £ 8 0 5 2 3 1 0 F £ = 7 3 4 
132 0CC'r ,S4£2e7E23 = /& / 
F E C 9 2 8 0 C 0 0 0 0 0 0 0 C = 5 0 7 
0 0 2 B C D C' 7 4 2 2 3 1 3 E 0 = 8 1 2 
1 1 7 3 0 2 7 D F E 0 C 2 3 D C = 7 3 6 
1 9 C L > D 7 4 - 2 1 H J / t l > b 2 = 0 1 2 
1 3 D 3 7 C F E 6 7 C 8 3 R 8 C - 1 1 1 4 
4 0 1 F 3 F 1 7 3 2 3 C 4 0 1 1 = 4 . 5 2 
7 3 0 2 F E 0 0 2 0 0 3 1 1 7 1 = 5 0 6 
0 £ 3 7 E D 5 £ F E 0 0 2 t > H t = B i d 
0 6 2 0 7 E F E 0 R 2 3 0 S 2 E = 5 1 6 
1 8 F 3 1 8 D & C D F 8 4 2 2 3 = 1 0 5 6 
7EFEC92S0B00000C = 6 3 2 
U W 0 » U ' L > U / 4 i i i i t J i a E 2 = 7 7 9 
11720219CDD74211 = 6 6 1 
710237ED5213D300 = 7 2 9 
0 0 1 1 9 R 4 . 3 7 E F S 0 6 0 f i = 6 2 6 
1 H / 7 1 3 C S 0 1 2 1 0 8 0 S = 4 0 4 
C 1 1 0 F 5 F 1 0 1 6 f l 0 1 F E = 1 0 5 7 
0 f t 2 3 0 1 7 E 3 6 0 5 3 7 E C = 5 2 3 
4 2 2 2 6 D 4 . 0 C 9 0 O 0 0 0 O = 5 0 6 
0 1 3 0 0 0 0 0 0 O 0 D 5 C 5 7 E = 5 3 6 
00000000003.10643 = 25© 
0 6 0 C 1 R 7 7 1 3 C 5 0 1 2 1 = 4 1 3 

1 7 1 3 0 : 0 O 0 « C 1 1 0 F 5 0 1 S B 0 1 s 6 0 4 
1/1JO U f ' f c L i d ^ l t M t j y C S l l = 1175 
1 7 1 4 6 : 2 1 0 0 0 6 3 0 3 6 1 4 1 3 1 0 = 1 6 6 
1 7 1 5 4 - F B 1 1 6 8 3 1 3 7 E D 5 2 0 1 = 9 ^ 5 
1 7 1 6 2 : C 9 0 0 0 6 3 3 7 3 E D 4 7 C 5 = 1 0 3 2 
1 7 1 7 0 C D B 3 4 3 - 1 L 0 F 6 0 0 0 0 = « 1 1 
1 7 1 7 8 0 0 0 0 0 0 3 0 O 0 0 0 C O S F = 3 4 5 
1 7 1 . 5 6 4 3 C 3 0 0 3 0 2 1 D F E 6 1 1 -
1 7 1 V 4 . 2 1 0 0 F 3 3 E F E 0 6 0 6 1 0 = 5 " 2 
1 1 / 2 0 2 ; 3 D 3 F F 1 9 = 1 3 0 0 
1 7 2 1 0 0 C - 4 E 4 3 3 5 C 2 3 5 4 . 3 C C = 3 ~ 4 
1 - 2 1 3 9 £ 0 2 C : ' = 0 e 2 D D 2 1 2 6 = e ' 5 
1 7 2 2 6 4 3 C 3 f l 4 3 2 E 9 C 9 0 0 0 C = 8 6 2 
1 7 2 3 4 . 3 R S F 4 0 3 D 3 2 8 F 4 . & F E = 3 3 7 
1 7 2 4 2 r F C 0 2 1 " 6 7 C D D 7 4 £ = 1 S 0 O 
1 7 2 S 0 : 3 A 3 4 4 0 S S C 7 3 2 8 F 4 0 = 3 6 0 
1 7 2 5 3 . C 9 0 0 0 0 3 0 2 1 0 0 S 7 0 E = 3 5 1 
1 7 2 6 6 : C O 0 6 2 0 3 6 1 4 2 3 1 0 F E = 6 0 6 
1 7 2 7 4 3 6 C 9 2 3 3 D 2 0 F 3 C 9 0 C = 7 " ? 9 
1 7 2 S 2 : 0 0 0 0 3 E 3 0 E D 4 . 7 D O 2 1 = 6 2 4 
1 7 2 9 0 2 6 4 3 C 9 3 0 0 0 3 E 1 E E C = S 3 F 
1 7 2 9 3 : 4 " ? C - D 2 1 5 1 O 2 O 9 0 0 0 G 6 5 7 
1 7 3 0 6 : 1 5 1 1 1 1 1 5 9 4 9 E 9 E 9 E = 6 9 3 
1 7 3 1 4 : C A 1 E 1 E 3 0 O R S 4 9 E 9 E = 5 4 - 4 
1 7 3 2 2 9 5 9 4 1 F 9 4 O R 1 E 1 E 0 5 = 5 5 1 
1 7 3 3 0 - E 1 D 1 C 3 3 C 4 3 3 D 0 6 0 1 = 7 ~ 5 
1 7 3 3 3 : C 5 0 6 F F 1 0 F E O 1 1 0 F E = 1 1 3 5 
1 7 3 4 6 - C 9 C D E 5 4 3 3 2 6 6 4 3 C ? = 1 0 7 7 
1 7 3 5 4 : C D B S 4 3 0 0 F 3 4 2 C 9 n r = 1 3 3 1 
1 7 3 6 2 : 2 l 4 . 2 2 P I 3 C ' i 0 ? E F E 0 F = 7 3 6 
_ 7 3 7 0 : C S 0 0 0 0 O 3 C 9 4 0 C O B 6 = 1 0 4 9 
1 7 3 7 6 : 4 3 C D F 3 4 . 2 C 9 C D 9 2 4 C = 1 2 8 2 
17R̂ FIFI - N A S 
1 7 3 9 4 C C 4 - 3 0 G Z D 5 2 7 C F E 5 S = 8 3 0 
1 7 4 0 2 : C 0 3 E 6 7 3 9 C D S 2 4 3 C C = 1 1 1 7 
1 7 4 1 0 : - 5 4 1 C 9 ; £ T ' R B 4 2 1 1 3 C = 9 8 2 
1 7 4 1 S • fll l f l 7 F S d f t r > d . P i F E 1 7 - 6 7 6 
1 7 4 2 6 ' C 8 C 3 B D 4 0 E 5 1 1 E 7 0 C = 1 1 2 5 
1 7 4 3 4 : 7 E F E 0 F I 5 1 C 3 C 3 9 D 4 1 = 1 2 3 2 
1 7 4 4 2 : C D 2 1 4 2 2 C ' M D 4 1 C 9 5 C - 1 0 7 5 
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EIGHT NEW BOOKS FROM INTERFACE 
There's everything you need to be 

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

Publications Lid are determined lo 
put new skills at your programming 
fingertips — 

For instance: 
If you're the dynamic type arid 

you own an Amstrad, what could be 
lx>t.t«r than our lutost title 
"DYNAMIC GAM ES TOR THE 
AMSTRAD"? 

On tho other hand, if your mind 
far in advance of other earthlings 

. . . don't despair. 
"ADVANCED PROGRA.VIMING 

GUIDE 'IX) THE BBC MICRO" and 
"THE QL HANDBOOK" will stretch 
your imagination s.ill further. 

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

for mo SPECTRUM + and 
SPECTRUM, :he COMMODORE 04, 
SINCLA1KQL arc! BBC MICRO. 

The mind will hoggle! 
Wo even have a new book for 

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

OF COMPUTER GAMES" - for 
practically any micro. 

All these new titles are *vritfpn 
by the country's most respected 
computer authors . . . Tim Hartnell, 
Olive Clifford und Jeremy Huston. 

So don't despair if other b(x>ks 
have left ysu feeling lethargic Jaded 
and hungry . . . 

. . . go along to your local 
bookshop and le: these eight n^w 
Interface books give you a 
"pick-me-up". 

See them at all gooc bookshops or 
computer s tores or wr i te to: — 
Interface Publications Ltd, i"8YC) 
41-11 Kensirgton Iligh Street, 
London Wf 5NP. 

Name:.... 
Address: 

Please send me t he following books: 

I ••nciosc remittance in ful l . 
• 

III 3nterfracePuWicatiomXtd 
- y 

inkr l i i tv Publications art distributed exclusively in the UK and £ ire by WHS Distributors, n< Jchn'sHouse, E»sl j i r re i , lyiotMter 10533) 5fi!lf)f. 
Export orders handled by Interlace I'ubBcatinns .ul 
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T E R R A P I N IS A machine-code game for any 
Spectrum. It features high resolution move-
ment, colour graphics, sound effects and a 
high score table, hirst, to set u p the program, 
type in the first machine-code listing. Tht 
data is carefully checksummed so that ,'irtual-
ly any eiror will he detected. If a length error 
occurs when ycu Run the program, check the 
lett- and nght-hiind cclumns ol the line 
concerned. 

The error will be between the last eorreel 
number — cr letter — and the first wrong one. 
Ir. the case of a checksum enor the position is 
more vague bu:, generally, the larger 'he dif-
ference the further along the line i. is. There 
isnluays tin- possibility that you haw typed in 
the checksum wrongly — this is in the llrsl six 
digits. When this new program runs without 
errors, save u — just in case — and type New. 
The program will disappear but not the code. 

Run completed version 
Ente r the seconc p rogram anc Run it in the 

same way, thcr> save it. Type N e w again a n c 
enter the shorter Basic listing. The whole nro-
gram can now be saved by Rur. 9000. It wil. 
almost certainly be error-free because o f the 
checksum, 

You ctn row Run the completed version. I" 
you switched off at any time between typing. 
Load and Run the machine-code list.ngs 

(con t.nued on next page) 
Program f , 

10 DOTA " 2 . 1 l « ? 2 4 a 2 1 d l d d d 7 o 0 9 ? 4 2 
80330321515d5160031O0007ba7c 4527 
7 d 1 7 S a I c 0 1 e 0 0 7 a a 7 ; 4 5 2 7 7 7 8 b l c 0 - d c 
577S7Sep»cd;lt>7i3cdd 77107*1 101 314 
5a* 9257* e f f 200511f f " 

20 DA~A " 2 9 7 6 2 3 3 0 I 8 0 e f e 0 0 2 0 3 a a 
f935ffeO12B031 100** * 1 ed93 7730J+ * 
5dd7e l03d28Ic+578sd44ba200679ed4 
4bb2838* 1 3d3d+ef al>008+5* tdd7710* 
l lObcr td5clc3d><77:5* 

30 DA~A " 2232B547e52601 ed5+ £>-f 7 
ee1+d363eb838039018+ac1 c9e5d5: :5f 
j e d 4 b 4 2 5 O 0 6 0 0 2 1 1 a 3 3 c d 3 d 7 a 2 < 1 2 4 e a 4 
b405bcd5d7a3e30d72424ed4b445b060 
0 c d 5 d 7 a 3 e 0 6 d 7 2 i 2 4 e d ' 

6d77cd77dd7ed2b2dcde32del7c+e3bc 
0 f 1 c 1 d 1 e 1 c9005* 0031 405+000 I 805+ 0 
0 0 t 4 0 a * O l 0 0 4 0 0 * 0 1 00+ * 0 0 0 0 0 1 3 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 " 

50 DA-A " 000000000000000(40000(3 
00800000000000B0000O000000000B00 00000000000000000000000000000000 

00000000000000000000000000000000 
0000000000000000000* 

60 DA'A "253293e3d5c5+5dde5e9e 
t d d e l f I c l d l e 3 c 9 c d d a 7 a l 15000216b0 
I c d b 5 0 3 c d e l 7 a c 9 c d d a 7 a 0 6 0 5 c 5 1 1 0 a O 
0212003cdb503110aB0215B02cdb503c 
1 10eacde l 7ar9rt1d^7a • 

70 DATA "2458322 Ie803060ac5e51 
10500cdb503elc11132O0ed5210ef cde 
17 i c9cdda7a04 1421 * 4ffl 1 c5t»51 10500c: 
d b 5 0 3 e l c 1 1 1 2 9 0 0 1 9 1 0 - 0 c d e l 7 a c 9 c d d 
a 7 a 0 6 0 5 ? t S 4 0 3 c 5 e 5 1 1 0 

00 DATf> " 131536B300edb503ef 1 c 1 1 
1 3 2 0 0 e d 5 2 1 0 e f c d e l 7 a c 9 c d d a 7 a 0 6 0 a 2 
1e803c5e5110200cdb50310* e e l c U 0 -
2cde l7«c900B000000000B0000000000 
0000000000000000000" 

90 DATA "26132800000000002 le3? 
b7ef f t + 1. a - f t f00282 . i l 101014e234623T 
9+ d964330B4ed441dld4+78* d9644300 
4ed44151547d9e5d9e5cdba24eJd9e ld 
? l a c e z 3 4 e 2 3 4 f > 2 3 e = c d " 

100 DATA "177220e522e i18c2000+9 
00* a0 i + a0 1+ 90002+a02+ £00*80003+ a 

VU4 + VU4+ a30W3+a05f £07 f 80006f 9 

Ti red of Ken 
Livingstone's newt? Now try Ian Collier's . 

TERRAPIN 
06 * a37-f »07* 90P00* 6B0+ 702+ 70031 * & 
0 2 f 6 3 2 * 5 0 1 f 5 0 E 0 3 f 8 0 " 

110 DATA "0994823*30004+£04f300 
0Sf 737* 707* iBCQ605+f>0S-f 50£f 5BO 
0C+530* 402+ 40B05f 407+407+ 50000* 3 
02*332*10000+200*101*101+20033*1 
03-f 23-1 * 201 -f l 0005f 10" 

120 DATA "1682345* 307+ 30006f 206 
+107f107+20-+cd6b0d3e02cd0116cda 
27b06083eQ221c07-. 1602i_54e234£>23c 
dfc 6/dc110+50e43065c16065e80cd007 
d3a4B5c061621125B l1" 

130 DATA - 14682112000eG«77230e2 
0fb 1910*61f1* l * + 608dMee60732d27 
c a * 11 d07cc30a(Zc 109* 409+ 709+ 205* 6 

10H4W11 /UJ i tdOi I 0 i i k ) « ' 7 , i t i 0 r i i 4 4 
r 4 9 5 6 4 5 5 3 3 a 3 3 1 6 0 7 1 " 

140 DATA "26381653434+524533301 
6E9114 '̂4 + 4d 4 acio 1 ejBD 114H4 d4 C D 
0203a30a000O0c5e5d5+5c:daa22dd210 
45bdd77012206Sb+ld lcda77dd5*5ed5 
b365zf eB03BO6d683ed" 

150 DA IA "2490865b7b5c6+2603292 
92919dd36000Bdd460122085beSdl2a0 
65b7B+ e00282b la0B* *cb3+cb3913* aa 
e a 1 a e 7 7 2 3 d d 7 e 0 1 2 f c 6 0 9 4 7 0 e f f l a c b 2 
7cb2110+ aaea1ae77+1" 

160 DATA "236609d1cda77dc5*5180 
21a772a065b7ce607+e0720l77d+ee03 
RB^il 120**18031 120+81924* l c l c d a 7 7 
dt!5f5252422065b2a0B5b23dd7e003dd 
d7700 f 800200 f f l d l e l " 

170 DATC 1123 t̂ >24<= ; c5o5f 57c0* 0+0 
+ e603*6586772* l e i c<?c5+ 5 c 5 * 5 c d 0 0 7 
d79c60?4++13ccd007dc1*578d60747+ 
l 3 c * 5 e d 0 E 7 d 7 9 c 6 0 7 1 * + 1 3 c e d 0 0 7 d f 1 c 
1c90000000000000000" 

180 DA IP "150660000200000000000 
00000472c1c1C2O470O0C00000000000 
0 0 0 0 0 0 0 0 0 l f l c l b l f 1 + 0 0 0 0 0 0 * 8 1 8 e 8 e 
89B1 f 1 e 1 f 1 e 1 f 0 0 0 0 0 0 9 8 7 B f 8 7 8 + 8 0 0 0 
00000003+60C080* f BO1' 

190 DATA "1778843030+ e320705+-0 
58080b7b5858585++0505b5b5858586+ 

/Meld 1 / l+000ldc4ed^Wdtietit 
B1 * 1* 1 -'0t 17230000+ 8+e+ 8d0o8c4000 
0000023170b1* 1* 1+00" 

200 DATA "15320400c4eBd0*B+fct+81 

f 1 7 1 b 0 c l 7 2 3 0 0 0 0 - 8 e 8 d 3 3 0 e 8 c 4 0 0 0 0 0 | 
00020170f 173f3f 000004e8b0Ll8eueL; 
+3+170+17200000ecGcd3b0e80400000 
00020170d1b37370000" 

210 L«Am " 1 5 6 6 S 2 0 4 e 3 f 0 e 0 f c f c 3 7 3 
7 1 b 0 d l 7 2 3 0 0 0 0 + c * c e 8 f 3 e 8 0 4 0 0 0 0 0 0 0 
0 3 3 1 7 0 * I f 1 * I * 0 0 0 0 9 8 d 3 e 0 f 0 f 0 f 0 1 + 0 
+ 1 / i 30 /0^0U00 t0e0c0VdcUH000BU iS00 
001031903070*0B00C0" 

220 DATA " 1 3 8 9 9 6 e 0 c : e 8 + 0 f 8 0 * 0 f 0 I 
* 0 7 0 b 1 9 0 3 0 0 * 8 f B * B * 0 e 3 c c 0 0 0 0 0 0 0 0 0 
8 0 d O 3 J 7 3 f 3 * 0 0 0 0 0 4 e c * 3 f 8 f c * c 3 * 1 7 0 
30d0800030O*c*8f0ec0400000000000 | 
020370*1*3* 00000010" 

230 DATft •174862b0c0e8+c3+?+1+0| 
*3720B003+c+ce8c0b0130000005a3c7 
P 7 e 7 e 3 c 5 a 5 a 3 c 7 e 7 e 7 e 3 c 5 a 0 0 0 0 b a 7 c * 
e*e7cba03005d3e7+7+3e5d00000033t 
70b18 lb 1B000098d0a0" 

240 DATA * 13711130b030180b17330| 
703000030aOd098c0800000000001031 
90b050c0300c0e0cce8d3180c0d0c050 I 
b1900001Bd81Qd0eBcc0000000008Qd0| 
31 43e3f?0B)0004ecf 008 " 

2S0 OAT^ " 0693015c5rr3e l4030d030 
000005c03*0eL0400000300000020370 
* 1 0 3 a 0 0 0 3 0 0 1 0 b 0 c 0 2 8 7 c 3 a 3 a l 0 0 f 3 7 2 
000007c7 :28c0b010000300000000000 
0000080030000000000" 

260 RESTORE : LET 7=31125 
77(1 FOfi x=tffl TO 10- RE 

AD a * : 1- LEN a*< 136 "HEN F'RINT 
"Length e r r o r i n l i n e BEEP 
. 1 , 3 0 : STOP 
280 LET t=VAL a*< T3 6 ) : LET a f 

= a * ( 7 TO ) 
290 TOR y - l TO 6S : a-CODE d 

LET b=C0DE a $ ( 2 ) 
300 LET a=(a-48—39* t a >96))+16+b 
40 (b>*?£»> * 3 9 ; LET L - L - ^ w y ; POKE 
! , a : 1 ET 2=z+l 
310 LET a s = a « ( 3 TO ) : NEXT y 
320 I F t -HEN PRINT "SumchecK e 

r r o r i n l i n e " ; x ' ' D i f f e r e n c e ^ " ; 
t : BEEP . 1 , 2 5 : STOP 

330 PHi^T " L i n e ' ; x ; n OK": NEXT 
x 

, 340 SAV^ 'CODE 2'CODE 3 1 1 2 5 , 1 6 2 
5: VERIFV ""CODE 
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(continued from previous page) 
before typing in arc! saving the completed 
version. 

T. ie cor.tro! opt ions will appear on the 
screen. ' l l i e keyboard upiimt us is keys 
QWF.R and T — left , r i^ht . u p and down and 
bo r rb respectively — which is perhaps a little 
awkward, but was ef.sie: to p rogram and you 
may be in practice i l ready f rom using other 
programs. If you wi?h to use the cursor key*, 
press 2 and get the Cursor joystick opt ion. 
When you are readv press 0 tc stert . T h e ob-
ject of ".he game is to stay away from t h ; red 
hugs and to save as many baby terrapins as 
possible. You do this by enter ing a question 
mar*. 

Go on to next level 
A baby terrapin will p r o b a t l y . l i m b on to 

your back. You must take it h o m e bv passing 
t h rough the h c u s e wh ich appears . However if 
you are unlucky, another bug will emerge and 
you hav : to gel away as cuickly as possible. In 
the eiyLi quest ion marks there are two 3ugs 
and six nabies. W h e n you have he lpec all six, 
you go on to the n ; x t lev;! , w h k h is the samf . 
bat a little more difficult and i c i f f t r en t 
colour. 

You get 0 0 points for er . ter ing a question 
mark containing a baby, 150 points for taking 

The Basic program. 
I© =-=IGVIT I :_L5 

='•:•• E SIF'F S 39 • 
113 PEM . D-= 

35 . =3CICO 
ST R.E=63-£5= _ET =34.-25= 

-3 : T-' IT - • -C R TM I . 5 : 
: IM ts :._S RESTORE P 

0 : £ 1 • - E £ . : = : r 
50 OfifT — - E. E-jfiRC J 

CYSTIC*" KEMP 570N N «TICK . ; 
"3 -Lj "CP si TC : SRINT ^ 

" .-.2+6 5 / b 5 • NEXT .. PP It: 
" 'g 5~̂ iPT GP.HH h~ 3.3 TERRRPIN 

• ~1 FFC+'-TS -ND ;=3-R • : L: RN1-
23E RANDOMIZE -iP. 29S0C =>^L'=>E 
1 BEEP " REED .2 F'FLT 
IC I: PAUSE 15? 
£13 LET : = PESR £33®0 + £56*PEER. 

23362' EOPOEP 3 
P1R ! FT UAI 
220 IF =A Y THEN ueU-1 

SO T£5 70+130-(J<9) 
LIE PRIN- 1 CONGRFITULFI"! 

3N: ' YC.LL HPUF "HE " I -T $ 
Y HI-I: -.: HE AND V=S "RD -N 

: =: ; TH" AMD 3 " HIGHEST SM' 
RE"' E^TER YOUR NAME =T r, e -
243 -PIN" £ 6. ' 

PT 

• zir. I 
o=0 

SO PRINT FLAi-H : ^T h - 2 - t . = fe 
b% t : 

90 FAJ'SE 300 IF INKE". $ = ' THE 
- C-G TO ISO 

55 LET J =0 
J 00 IS =IMr:£ 5 IF (•$:=••! 

ANfc :S CP : Ss"3 THEN . E : 
s.'«L. : £ ZF >•.•:•• 5 ~-iE'i 30 1200 

l ; C I F 5 THFfi P.RIMT ST c-L: 6 = 
k LE~ i r£ GC TO SO-,;, 

CLI PPI'T ' TEPRPPA 
N HIGH SCCRE3" FOP -=1 TO 1 

PFTLR-T • " I ! EXT 
1 1 5 L5T = i:-
1:0 PHi,15£ Zr El-KEY5 > ="3" r 

iD ir.KEYS J." THEN ?C "0 95 
140 GC T" 
203 COKE K-+2 x13+ t 1 POKE 

5 ?.ns •'_'• >=IHD LE'-I 
EEEF1 . 31 J 34-
s=CHPS 12 AND IE.*') 

2 4 5 PRIN 
- K S3 
2SC PftJSE 3 

S - I U K E . s 
ns THEN riSsr i ro L3N r 1 j 

- S F - F t CP " ' ftNC . 
I JCFPS I: THEN GO ~0 2I5 

Si-O IF = CH='S 13 RHD LEH ns £ 
0 THEN _ET RIL:::LI:S >Z-0 TC 24S 
S65 IF - = CH:» IS THER- CO C 1 

u 5TEF 1 LE T 3 
SE i". +'. =s 4 X • ' 

a L=:T 5 « 

£ - 0 r C'3 .=7 T; 
-1.' =a f • 1 

2 50 ME--- _ = • 
- '> =N 5 
2^0 GC TO 
1000 BOLDER 0 e INf T: 

IIISO L RI'IV " FL:< 
IOOO -E''1 ;:utl '3033 TJ ;H;JE 
•53L3 5flt'JE £PF;PF IF." -ITJE '.000 
SPWE CODE 'C'J&E 29530,3263 JEP | 
ZFV • I.'ERIF* "CQO-E Ĉ .S PR I 
IN" ,'e-I-IED OR STOP 

tilt baby back home, 50 poin.s for s tunn ing a 
b u s and 80 points for entering a quest ion 
mark containing a hug . I f you gc a high score 
vou are asked to enter vour name. 

Program 2 
10 DAT** " 1791 36dd2:0A5b2100002 

2405bdd3i0cB0dd363f 0Ddd363e03dd3 

42+ff dd3634Ffdd3614^ + 2 U 9 5 b 0 6 0 B 0 
e005e03cd167afeB020" 

2D DATA • lB46b3Ba/v+e ld i i2a05360 
20c 18B23S012310eS79-f e022Bl 606013 
e08ed J67a5-f 163021195bl97eFe0220d 
t23la^8dd7e4137S787324ttDCddJ6U+V 
s2100iif22115bdd360c " 

30 DATA ' 2232'?000cd6e7ccd2b7a2 
1737aJ 1223b060bcb'4eedaaa346eda00 
31af e-f f 280c3u3012d516423eBacdb67 
dd113eda0eda0c110de01000fed430c5 
DCda37Qdd3612«1 \dbSji" 

40 DATA "18033B-fb7610fddd3S122 
03cdd361205214(r5b7efe002B0d4e234 
62316k)S3e2acaaB/d l Beedd7e:4-f e-f+2 
00d01435c 16063eB0cd007ddd7e0L-f e0 
0288bed4b115b 16073s" 

3B DATA "ZStSiVl /H&cdb6/dcdei578c 
dc6783013dc35l4dd7e40c603de00dd7 
740cd2b7ac31475dd7e1i fef f2B03dd3 
314c d 4 / /V3Blei;a40bo 110f001922405 
bdd343-f cd-f 97acd2b7s " 

60 EATA "20S544dd7e3-ffeO6c:a6c7 
6C314/Sdd/elflcteB0c21^7521c07c111 
95b7ef e8026751 af e0328127e? 1 c607-f 
e0e300a237e90c607fe0e3BB62b23231 
3 1 8 d f l a + e a i 2 U i V 6 3 d 5 " 

70 DATA "19l7232a405b110800192 
240Sb3e0Od112cd6e7bcc2b7add7e2fi 
et+ 'j;wifledd3fc2-f 0ael4b2b4eed4-3315b 1 
829dd36340ael462b4eec43365b I B l b 3 
e00.2cdad762a40Sb11" 

O0 DATA "1914720a0B1922^05bcd2 
b7add360cf-fdd36C-f a e c c f c763B24dd7 
e404 e00281ddd35402a4e5bed5b0c5b1 
5151cIc732372232600224a5bcde97ac 
d2b7a060521225bc54e" 

90 DATA "3243472346237ecb-fe235 
e<;J5623fe002825f@ff28653d2b2a2b7 
7232323d5e602c5d1c1f5cd3279c68a4 
i f14779c5d5c1d lcdb67d1844e5c5d5c 
1 e 1 cd797«?cd7676e5c5" 

100 DATA "233297eI c lcdd97S335-fc 
d=b78-f5e5c5elc I cd3279c5e5c l e i 1&4 
2c60acdb67deb-f 1 e 12b722b732b32053 
67fcd137bcbbe2b702b712323232323c 

110B3dd7el2fe012022" 
110 DATA "21654521c07c11195b7ef 

t?BOZB 171 a-f eO02e0d4e^i4£>2bd316423 
e82cdb67ddl2323131Be4c30374cd357 
be .dd353ecd2b7a3ebel607ed4b115bc 
dbt>7d21 

120 DATA "253G3423*6237efef4 :2B0 
b3ebecdb67d232323c110e3060ac57Be 
60:e7c602S7ed4L0t-3L»3t; ,?ai.db67dOeO 
alO-Fe0d20fbc I iee5ed4b0c;5b 16373eb 
ecdb67ddd7e0cf e-f 4 201 

130 DATA "2285750c21195t7efe002 
320+ a2b3601 dd7e3e* G(?0dtl360f 9acd3 
60t00c2c273ed7b3d5cc37blbdd3441d 
d363f00c35a73e5c5d5eb2t225b06052 
3237e2b+e8030127e92" 

t̂ -0 DA"A " 268792c627-f e0e300a2b7 
e2393c6O7+e0e380a2323232210e0clc 
l e l c 9 d l c l e l a + 9 0 4 7 a f 9 1 4 - c 9 c d 5 1 7 b 5 
S2t5eed4b0e5b af9047af 914f f e- f 200 
105cd3279cb3fcb3fc6" 

150 DATA "251966aac5d5c1f53ebe1 
607cdD67d 1 *>0478d6044779c6044f f 1 d 
d36103B1 d20f d 1520+ a 160t>cd007de l e 
50Se5c; 1 dd351020ebe 1 c 9 c 3 f f 7601 f e f 
bea7811000acb472001" 

1^0 OATA " 2 4 5 5 3 5 l d c b 4 f 2 0 0 1 l c c b 5 
72P0114cb5f 200115cb673720013f c90 
I fe f7ed782e00cbS72802cbc501Fee+e 
d7E l f3002cbe5ada60ead18c5db1f2f 0 
7 4 f 0 f 0 f 4 7 0 7 a 9 e 6 f 5 a 9 " 

170 1>ATA " 2153?8a8e6f aa818b27ab 
3cBc dc577281A7882200679B32002d5c 
l c 5 f 5 7 9 3 c 2 0 0 1 0 5 0 9 0 9 f I c l c 9 f 5 7 a f e 0 
028107bf e00260b78f e00280416001R0S 
21e00f Icd9377d5c138" 

1B0 DATA •313581c601000018dlf57 
bf e01200af l cb4f 2003f 5180?37r«?*P-f 
f 2006- Icb5f2taf 5 f 57af =012006f l c b 4 
720ea-5fef-f2006f lcb5720E?0f 5f lb7c 
{?c5d5e57cet>07f e0720" 

190 DATA "lS46641d7de&072018eb2 
1f0777efefe3C0fbb2320047e3a2B042 
32318ef 2 3 7 e b f e 1 d l c 1 c 9 0 0 a f 3620af 0 
e30af 0e40a-f0e409f Q. 150af 0eb0af 0e8 
O a f 0 c l 0 9 f 0 4 7 E 9 f 0 4 E 0 " 

200 DATA " 1341446f0710Bf0IFi90nf0 
9303f0740Bf0e508f0d608f0370Ef0bB 
08f 3dfl07f07307fOd507-f07807f Ed 306 

T h e levels difTcr in the n e t h o d of controll-
ing the bu^s. Thev slant off random and 
become more attracted Lo you a$ you finish 
each level. I 

(0ri506f 07U05f 07105f 0f 205-f 06106f 0 
6706-f 0c605f 02705f 0f " 

DATA "084214805f Ed1B4f03304 
f 0d504f 07704f 0<?003f 07303* 0d503f E 
/833f0d002f07102f0e202f 0c3E2f 074 
02f0b502f 0d602f06702f Ee802f0d101 
f 0 1 4 0 1 f 0 4 7 0 1 f 0 0 0 0 f • 

220 DATA "25226103200f0b300f0b4 
0 0 f 0 t 5 0 3 f Bb600-f0bB0Of09f-fcdfc762 
a0^5ted4b0e5bcd5277ed430e5b220c5 
be51604=d3279ddB60fclc3b67ddd7el 
4f i?f f 3f ; 0 7 9 f p40373f " 

230 DATA "235"40=078d65cfe06c9d 
d7e0S91r607fS0ed0dd7e0990c607fe0 
ec9e5214c5b7^a72B3c2391f e087e233 
0f 490c607fe0a30edz5d5eb2a4a5bb7e 
d S 2 e E c l d 5 e l l D l b 7 8 3 l " 

240 DATA "2571552802edbUeb36O02 
24a5b2a405b0105003922405bcd2b7a3 
7d L c l e 1 c 9 e 1 b 7 c 9 7 8 a i 20033e04c978f 
<?002e033cB7c9793c37c608c t»dd7eOcf 
e00c6dd7e0d91fe0230' 

250 DATA "223668dd7e0E?90fe02d0d 
d360f9add360L0K3ebfod960edd770ef 
ea-f 37c03e60dd9£0ddd770d37c9:dc57 
7c26477dd7e41c602cdl67 i fe023S30r l 
d7e0Bl101E1952E0330" 
260: 
270 CLEAR 29499s RESTORE ; LET 

z=29500 
280 FOR x=10 TO 250 STEP 10 
290 READ a * : I F LEN a*<>13f. TUP 

V PRINT "Length e r r o r i n l i n e " ; 
«! BEEP . 1 , 3 0 : STOP 

300 _ET t=VAL a t : Tn r . ) ; I ET a * 
= a i ( 7 TO ) 

310 -OR y=l TO 65: LET a=C0DE a 
t ; LET b=CODE I FT a = ( a - 4 S 
-39* (a>96) ) *16+b-4B-39+(b>96) 

320 _ET t = t - a * y : POKE 2 , a : LET 
1=2+1 

330 LET a$=a*<3 TO NEXT y 
340 I F t THEN PRINT "Sumcheck e 

r r o r i n l i n e D i f ^ r s n c a a " : 
BEEP . 1 , 2 5 : STOP 

350 PRINT " L i n e ' ; x ; " OK": NEXT 
y. 
360 SAVE "CODE t'CODE 2 9 5 0 0 , 1 6 2 

5: VERIFY ""CODE 

bO YU'JH COMPUTER, MARCH 1985 



" I ' M A T O S H I B A 4 X 1 0 . 
i'VE GOT A L L T H E 
B E S T B I T S FROM E ^ R Y 
O T H E R HOME C O M P U T E R . 
A N D M O R E . I H A U E fl 
6 4 K MEMORY, L I K E T H E 
COMMODORE 6 4 . fl 
C A S S E ' T E I N T E R F A C E , 
L I K E ' H E B B C . TWC 
J O Y S T I C K P O R T S , L I K E 
T H E COMMODORE 6 4 . 
fl B U I L T I N POWER 
S U P P L Y , L I K E THE 
B B C 1 6 U S A B L E 
C O L O U R S L I K E T H E 
ACORN E L E C T R O N . OUER 
7 0 F U L L S T R O K E K E Y S , 
L I K E THE B B C . P 
C A R T R I D G E S L O T , L I K E 
T I C COMMODORE 6 4 . 
A P R I N T E R I N T E R F A C E , 

l : k e the o r i c m m -
SOUND O U T P U T THROUGH 
T H E T . V . , L I K E T H E 
COMMODORE 6 4 . A N 
A U D I O / V I D E O O U T P U T 

RF BUILT IN LIKE 

MEMORY, m t m MOST 
N 0 N - M 3 X C O M P U T E R S . 
3 2 S P R I T E S , MORE 
f g § l H O S T N O N - M S X 
C O M P U T E R S . AND I U S E 
M I C R O S O F T E X T E N D E D 
B A S I C , m t m m . 

O T H E R MSX C O M P U T E R . " 

mm 

xt • 

HOW WITH A 
S P E C I F I C A T I O N L I S T 

NO WONDER YOU'UE 
COT A 64i< MEMORY." 

I »x> j 

T;—' 
•—i —1 . —. —i —•»-

1 -z 
A — a ' 

i - S 
y a* 
1 H 

^ -c .-a • "m— '« 

You'd expect one of the best-selling 
home computers in Japan to have a 
specification iist as big as its memory 

But the Toshiba HXIO doesn't just 
limit itself to that. 

It was developed along with other 
Japanese home computers to operate 

o n o n e la n g u a g e : M S X Yoi i c a n s w a p prog-
rams,games.cassettes,even peripherals 
like disk drives, printers, and joysticks: 
they're all compatible with every other 
MSX computer. 

All of which makes MSX the system 
of the futura 

So if you want a computer that won't 
be obsolete in a few years, buy an MSX. 
If you want one of the best-selling MSX 
computers in Japan, buy aToshiba HXIO, 

T O S H I B A ^ y ^ H ^ 

FOR MCRE NFORMATION ON IHE TOSHIBA H>10 CONTACT TOSHIBA |UK) LTD.. TOSHIBA HOUSE. fRIMLEYROAD. FRIMLEY, SURREY 31)15 5JJ. TE_; (0276! 681691. 



The New Force 
in Software 

THE GAME OF DEADLY DRIVING 

48K SPECTRUM 

£7.95 

48K SHfcCTRUM 
£ 7 . 9 5 

5 < 

K 
i 1 • " 

c 
' n u i 

I 4 * 

Magic and death on 
the plane of l imbo 
for 1-8 sorcerers. 
Over 50 animated 
creatures a r d 
spells t osummon 
f r w m t h e d e p t h s o f 
hell and beyond! 

A brilliant inter-
active arcade adven-
ture tar 1-4 players. 
50 locations ful l of 
beautiful graphics 
anddeadyfces-the 
crown of command 
await>! 



Tower of 
Despair 
4SK SPKCTRL'M 

, M \V . 
ON C64 

"'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 
g a m e . " CRASH 
"It lives up to all the claims made for 
i t . " - Micro Adventurer. 

48K SPECTRUM COMMOD.ORE 64 
£7.95 ^ £8 95 

Games Workshop games available From all good shops or direct from 
G A M E S WORKSHOP MAIL ORDER, 27 ,29SUNBEAM ROAD, LONDON NW10 
with tills coupon. Please Rush Me itlcu boxes):-

• Battlecars (48Spectrum) £7.95 
j Chaos !48K Spectrum) £7.95 

| Talisman (48K Spectrvm) £7.95 j D - D a y \48K Spectrum) £7.95 
H D - D a y \C-64) £ 8 . 9 5 
• D-Day \QL) £24.95 
• Tower of Despair (48K Spectrum) £7.95 

| Tower of Despair (C64) £8.95 
• Key of Hope (48K Spectrum) £7.95 

Cheque3 /POs m a d e p a y a b l e t o G a m e s W o r k s h o p L td . 
Post & Packing free in UK. Overseas add 15% to total cost. "•— 

1 
I 
I 
I 



HRHgi ~ ~ 

ORIC/ATMOS 
OTHER TITLES FOR CBM64/V20 SPECTRUM ZX81 AVAIL ABL QUEST 

I'M'M CATEG-ORIC {action 
game). Take command of a 
cruiser engaged in battle 
against fighter planes and 
submarines. Ose the radar 
and sonar systems to detect 
and destroy the enemy before 
jou are sunk, & 7.95 

E E E S STYX (arcade). Des-
troy the castles of t i e Dark 
One which guar! the river 
Sty*. Struggle against vultu-
res, the eyes of the devil and 
his miiions tc vanquish evil 
£ 8 . 5 0 

f i n ^ l DRUG (utility). A mo-
nitor/debugger t« debugyotr 
programmes in machine code: 
position of internal rogirtors, 
set breakpoints, step through 
programmes. £ 1L9S 

K'lfrW OPTIMUM (home). 
Manage up to 4 different ac-
counts, keep track of expen-
diture and compare with your 
monthly or yearly budget 
Just what you l e e i to keep 
the household accounts in or-
der. & 9.95 

I ' t H - l FERE rLASH (arca-
de). Prevent the aliens from 
sabotaging the fuel depot and 
avoid ememy fire by fassuig 
into hyper space. An attracti-
ve and challenging arcade ga-
me in 100% nacMne code. 
& 8.30 

riM 
s ( M S 

I ' H ^ l TYRADN (adventu-
re). Can you find your way 
through the labyrinth and li-
berate QueenTyraimfromher 
torment? A first-class adven-
ture gane with teat aid gra-
phics. 4 8 . 9 5 

W. T | 
f M 
vm 

E H Q THE DIABOLICAL TO-
WER (adventure). The Diabo-
lical Tower has 60 floors, 
each one fraught with danger. 
Your mission is to seek out 
the treasure. £ 8.50 

!'!•>[*] MULTIFILER (busi-
ness). A powerful program-
me fox creating files. Choose 
your own criteria adapted to 
your requirements. Bapid 
sort and search features in 
machine code and possibility 
of memorising ever 30000 
characters. Extremely simple 
to use, £ 14.95 

K3333 PANIC (action). 
Catch the m&raiding apples 
by setting traps. 6 levels. 
£ 6 . 9 9 

rem THE HARE AND TOE 
10RT0I3E (education). A fa-
ne for 3-8 year olds to teach 
the notions of right, left, ip, 
dowi and counting. The hire 
and the tortoise decide to ra-
ce. Who will win? The leve'. of 
ditficalty is adjustable to the 
Child's ability. & 8. SO 

RETAILERS CONTACT; 

CentreSoft 

MAIL ORDER; 
POST COUPON TO HIGH TECH UNITS I &• Z CONLON DEVELOPMENTS WATERY 

LADE DARWEN LANCASHIRE 
PRICES INCLUDE POSTAGE AND PACKING FOR OK ONLY OVERSEAS ADD £2 . 

REF TITLE QTT TOTAL PRIDE 

PO/CHEQUE ENCLOSED OR DEBIT ACCESS/VISA 
IF CARD BXHRY DATE: 

IMPORT AN!: AH c h e q u e OP cards payable to NO MAR'S LAND aad sent to High Tech. 

NAME 

ADBBSS 
PO3T00DE. £ 

M i l l 

HER ORIC/ATMOS TITLES 

97 ADDRESS BOOK £ 9 . 9 5 
98 BANK ACCOUNT £ 13.50 
99 BASIC PLUS £ 9.9S 
02 COMPUTER ASSISTED 

DESIGN £ 8.50 
04 CHARACTER 

UBtULKArOE £ 3.50 
69 CONGO URS EEPPIQUE £ 9.9S 
64 CW MORSE £ 14.95 
35 FINANCIAL 

CALCULATOR £ 9.99 
)7 INVOICING £ 14.99 
)8 LEARNING FORTH £ 15.99 
19 LIBRARY CATALOG £ 9.9S 
1L SCREEN KIT £ 9 . 9 9 
13 SUPERCOPY £ 9.99 

OR ASK YOUR DISTRIBUTOR TO CON-
TACT DS 

DISTRIBUTORS AND OVERSEAS EN-
QUIRIES CONTACT: 

JANET PELTON, INNELEC-IfO MAN'S 
LAND 110 BIS RUE DD GAL LECLERC 
93906 PANTIN CBDRJf FRANCE 
TEL.: 33-J-840.24.31. 



Available on 
Telesoft. 
See page 97 
for details. 

Brian Lewis ^ 
shows you the ropes 
in a humdinger of a game. 
YOU I'LAY the part of the famous Qutsimodo 
whose only true love Esmeralda has been 
imprisoned by evil Ficnch solders. You must 
rush to save her by first clearing 14 screens to 
reach her. T o clear a screcn yon just first 
reach the far right-hand edge o f the screen 
then you must jump up 10 reach the bell rope. 

Lose one of seven lives 
I f you arc hit by an arrow, a spear or you fall 

down a hole or pit you wi l l lose one of your 
seven lives and start once mere at the left-
hanc side cf the screen. There is slso a super 
Lunub vhcic i f you gain foui bells by clearing 
four screens without losing a l.fe you wil l be 
[liven a 100 point bonus and i f you manage to 
reach Esmeralda then you wil l be given 40D 
points and arc sent back to the star: of the 
course but this lime tlic game wi l l be failei. 

My main problem was the small amount of 
memory I had tc work wi th which made t 
hard to cram in the 15 screens and forccd me 

Program 1. 
1 0 D A T A 1 6 , 4 8 , 1 1 2 , 1 1 2 , 7 6 , 3 2 , 1 6 , 4 8 , 1 9 2 , 2 4 0 , 1 6 0 , 9 6 , 1 6 , 3 

2 , 1 9 2 , 1 9 2 
2 0 D A T A 9 6 , 9 6 , 9 6 , 1 1 2 , 4 0 , 1 6 , 1 6 , 1 6 , 2 2 4 , 2 2 4 , 2 2 4 , 9 6 , 1 9 2 , 1 

2 B , 1 2 8 , 1 9 2 
3 0 D A T A 1 6 , 4 8 , 1 1 2 , 1 1 2 , 9 6 , 3 2 , 1 6 , 4 8 , 1 9 2 , 2 4 0 , 1 6 0 , 9 6 , 1 6 , 3 

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

, 1 9 2 , 9 6 , 2 2 4 , 1 1 2 
5 0 D A T A 4 8 , 2 4 0 , 8 0 , 9 6 , 1 2 8 , 6 4 , 4 8 , 4 8 , 1 2 B , 1 9 2 , 2 2 4 , 2 2 4 , 9 6 , 

A 4 , 1 ? R , 1 9 9 
6 0 D A T A 1 1 2 , 1 1 2 , 1 1 2 , 9 6 , 4 B , 1 6 , 1 6 , 4 3 , 9 6 , 9 6 , 9 6 , 2 2 4 , 1 9 2 , 1 

2 8 , 1 2 8 . 1 2 8 
7 0 D A T A 4 8 , 2 4 0 , 8 0 , 9 6 , 1 2 8 , 6 4 , 4 3 , 4 8 , 1 2 B , 1 9 2 , 2 2 4 , V 6 , 

6 4 , 1 2 a , 1 9 2 
B 0 D A T A 1 1 2 , 1 1 2 , 2 2 1 , 2 0 8 , 4 9 , 9 6 , 1 1 2 , 2 2 4 , 2 2 4 , 2 2 4 , 2 4 ( 2 , 2 4 0 

, 1 9 2 , 2 2 4 , 9 6 , 2 2 4 
9 0 V D U 2 3 , 1 2 8 , 2 5 4 , 2 5 4 , 2 5 4 , 0 , 2 3 9 , 2 3 9 , 2 3 9 , 0 

1 0 0 V D U 2 3 , 1 2 9 , 0 , 2 4 , 2 4 , 2 4 , 2 4 , 2 4 , 2 4 , 2 4 
(program 1 continued on page 67, 

to find a way to condcnsc the screens. Sc I 
based all the screens on a brick wall and then 
devised a svst;m where each time a screen was 
displayed a brick wall was drawn. Then any 
ex t ras — l ike r u m - I s arnl p i t s — Wfrp f i n nur 
of the wall. 

These extrts are dso stored in a condensed 
fashion which uses a form of bir.ary, but 
instead o f representing numbers, the Os mid Is 
represent arrow*, sild»pr«j. turrets, err., and 
these binary numbers are stored in line 40 of 
listing 2. The number 0000 represents a bell 
screen as this sc-ecn was a very ate addition 
to the program and so the binary number was 
too small to cover ail the vnri.ihlrs 

t S c r ^ j E j J Written in Mode 5 
* T h e program is Mode 5 

"••. 'rZ provides a a 
-'- i - I • ' good resolution four which is 

j ^ ^ t L n e e d e d to write an addictive trcade 
game. The game is written in machinc code 
but other funciioas which Jo require 
speed are written in Basic. Ah the screens are 

has its disadvantages, a scrol ing routine 
(continued on oage 67) 
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C t e e you buaae enough 
to enteu C h e savage w o r z L d 

op mighty couani 
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 Conan's 
wicked rival and bring home a 
bounty of gems. Blocking your 
way are fire-breathing dragons, 
poisonoos scorpions, vicious 
bats and other deadly 
adversaries 

If that wasn't enough, you also 
have to fight your way through 
dark raves and dangerous 
dungeons, while looking oat for 
mysterious creatures waiting 
their moment lo attack! 

A 
ATARI 

Commodore 64/ 
Atari Disk 
Commodore 64/ 
Atari Cassette 

£14.95 
£9.95 

TM 

from D a h u o f t 

THE LEGENDARY 

BRuce 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 DiskjCassette £14.95 

U.S. Gold Limited, I'nit 10, 
Parkway Industrial Centre, Heneage Stree:, 

Birmingham B74LY. Tel: 021-359 3020. 

[Xrlaarft it irjcfctafrd UftlcJUlt ef Dl-ttsSr. tot .'ur»7&j r*»i™»i*tr*Jtr»ul nf̂ jcwfr lor 1*14 : 1444 Coma fcopertc* Lx Cuau wd ii« <L*t»ttlr* lil#n*«a -h«t*oJ ir« tb« ntd'sufc* «l C.FJ. IfH UJIM /i,bi 
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0 

> 
i s 

(cnntinund from page 65) 
would be impossible as there would be 
nothing to scroll onto but a plain brick wall 
whatever the shee: was. 

Controlling Quasimodo 
I f you arc looking for something to a.m at in 

the way o f scores then my personal best is 
4.500. i f you tee! the need tc design your own 
screens :hen you could change the "b inary" 
n.imbers in lh_- data statement at lins ID of 
listing 2 but renernbe" that some o f the 
combinations available offer no sort of 
challenge whatsoever — i.e. a lat brick wail 
with an arrow flying cverhead — ard there are 
tew combinations I have not included in the 
13 screens within :he game. To control 
Quasimodo use \hz k i y 7. I.eft, X - Right, 
Shift — Jump, to take a run and ump press 
b i t h a directional key and the jump key 
togulhcr. 

As the game wss written for the Electron 
Hl iC owners wi l l f ind it too fast. T o slow it 
cbwn change the vali.es Df S1J(1) and SP(2) in 
line 20. SP( i )=180 should slow iha gam; 
dawn sufficiently. 

JJ 
<:program 1 continued iron page t)b) 

1 1 0 V D l J 2 3 , 1 3 0 , 2 4 , 6 0 , 6 0 , 6 0 , 6 0 , 1 7 b , 1 2 6 . 2 4 
1 2 0 V D U 2 3 , 1 3 1 , 0 f 2 4 , 6 0 , 1 2 6 2 1 9 12A 1 0 2 , 6 0 
1 3 0 V D U 2 3 , 1 3 2 , 2 4 , 6 0 , 1 2 6 , 2 3 1 , 2 3 1 , 1 2 9 , 1 2 9 2 . 1 
1 4 0 V D U 2 3 , 1 3 3 , 2 3 1 , 2 3 1 , 2 3 1 , 2 5 5 , 2 5 5 , 2 5 5 , 3 6 , 1 0 2 
1 « . 0 V D U 2 3 , 1 3 4 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , ^ 
1 6 0 V D U 2 3 , 1 3 5 , 3 2 , 1 1 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 
1 7 0 V D U 2 3 , 1 3 B , 1 , 3 , / , 1 3 . 3 1 , 6 3 , l < - 7 , - u 5 5 
1 8 0 V D D 2 3 , 1 3 9 , 0 , 1 2 , 3 0 , 3 1 , 1 5 , 7 , 3 , 1 

. . r^r* D " / i r a 

6 

6 

2 0 0 E N V E L D P E 1 * 1 ^ - 9 0 , - 3 , 1 2 6 , 3 , 1 0 , 4 , 1 2 6 , 0 , 0 1 2 6 , 1 2 6 , 1 2 

2 1 0 E N V E L O P E 2 , 2 , - 9 0 , - 3 , 1 2 6 , 3 , 1 0 , 4 , 1 2 6 , 0 , 0 , - 1 2 6 , 1 2 6 , 1 2 

2 2 0 E N V E L U P E 3 , 1 , - ^ , 3 , " 9 0 , I B , 2 0 , 1 0 , 1 2 6 , 0 , 0 , - 1 2 6 , 1 2 6 , 1 

" 2 3 0 D A T A 1 , 0 , 3 , 0 , 1 , 0 , 2 , 0 
2 4 0 D A T A 0 , 0 , 0 , 4 , 1 5 , 4 , 0 , 0 , 0 , 1 , 2 , 2 , 1 3 , ^ , i 

; N E X T 0 R E « 0 D = T 7 G , = D 

2 8 0 M O D E 4 : V D U 1 9 , 0 , 4 ; 0 ; 
2 9 0 P R I N T T A B < 1 3 , 3 ) ; " H U N C H Y 

I n t h i s g a m e g a m e y o i i p l a y t h e HUNCH 
o n l y t r u e l e v e EZMERALDA h a s 

e v i l s o l d i e r s . " 
t a s k i s t o s a v e h e r + r o m t h e i r 

t h c h e s b u t t h i s i s n o t a s e a s y a s i t s o u n d s a s y o u tnus 
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T I = 5 T 0 9 : P R I N T T A B (1 7 ,T 7.) ; CFH* 120 ; : NEXT 

1560CUL 0UF12E: PF I NTT AB< 1 8 , 6 ) ; r H ^ ^ l 39;CITR* 1 4C: COL OUR 13 
1 

IS7BCAI.LW0nAN 
l̂ B0ENDRROr 
1390OEFPRa^SmDUJ:COLO1IR131 : F0R T X"1 7T01 R:PRINTTAD <1 , T 

V . ) ; " " 1AB(10 .TV . ) "TAD< 1/..T*/,: ; - - ; :NE>T: LOLCUR 17H:C0L 
O U H J : = R r y T T A B f 4 , 1 o ) ; C H R s 1 3 8 T A B ( l a , 1 6 ) ; C H R * 1 3 S T A E < 1 6 , 1 6 
) ;~HR»138;xENOPROC 

1 -S00DEF PROCBCHKJS: COl OUR 1 ! FRI NT T f-B <7 . 1S) ; "BOMJC-. HO JND 
fell , 3 . 1 . • 'SS.FOnc- BTOlBMd*:NEXT 

l o l 0 M - X ? I . 5 
1 b20FORl 1T04: PR I NT TAB (TX , 1 ) ; " " ; : 3CNJMDM 1,1 , 2 5 5 , 4 : T 

U R 6 » 0 T O 7 0 0 : r E X T , ; F O R G ^ B 1D200TN^XT 
l A . r e t v l l r . = i £ t K R I N T T A B ( 7 , 1 3 ) ; " " : C A I L a c o r j ? : C A L L n c o r 

p ; S c f (PLnum ) = " " : KCRT«4TC13STEP-1: S c * (PLrium) = S c i <PLnun) + 
5T F * ( T?&L?i 4 ) ; NETX T : END3R03 

1640UFFrRUCSel I t . : d.T026: PR I Ml HB ;4 ,T 7.) ? S T P I N t * < 
1 1 , " - ) ; : N E X T ! T - U/.- 8 ?W)50= 1 ELSE IF UX-14 7JD5K-' I : ? * i 
D31 = l ELSE IF U iC-H ?tD51«=l 

1650CJLOJR129:PRIHTTAB < & , 1 6 ) ; 1 " T A B < 9 , 1 6 > > " " T A D ( 1 2 , I 
*> ) ; " " : COLCH1R1 2S 

I AS0CUI 0UR31 FORTX- 7 T 0 1 0 1 PR IN I TAB <6 , TV.) ; CHR* 1291AR <9, T 
:<) ; CHRi 12*TAD (17 , T * ) ; CHRt 129 ; : NEXT: C0L01P2 : aR J*JTT^B ( 6 , 
6 ) ; C H R H 3 O T A B < 9 , 6 J ( C K « I 3 0 T A B ( 1 2 . C I > T CHRT 130;EN3P" RJC 

l / .T0DCF^RDCsTftFT:Tt tS7C0='RET HEADY P . A Y I R * + P L * : * ^ 3 7 B 
0="HUNCHY' : FCRTX=0TO4:T*?8 ,S7=0-TX?M)S4 :NEXT :CALLb i t 

1 6 R 0 » F X 7 t , 5 
1690FCRT-/-0TO4: r ,/. -^i054^T)'.?H.R;7Fa. NEXT J F a n n = u I U : 0 0 O : N£X 

TtCLO.ENDPRuL 
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I. • 

The Complete 

Machine 
Code Tutor 

SPECTRUM 48K COMMODORE 64 • BBC MODEL B • 32K ATARI 

Trust N t v Genet . tier, to strip the nwy ury awiy 
from Mtcnlie Code Siow i re Cottpets Mathirtc 
Code T j to r makej leaning machine code sinulc vo 
tiw e ' i never bee 1 a bit ter time to c;vt i 'cr t ie ra l ly 
great be tefici of rTiachne c:<1tr progiitTini ng ice 
wh»: tKc p r eii aayi 

A (.ukuilui, ten, m;cac:iv2 computir 
ciichng pickajc - the best I -c cc vie .cross tn any fit d 

' Jan Wittenon - „ . , Popular Ccmpticmf W<«kl* 

Tus pur ol capes form a worthy adoicton to tne | 
-snje. gwing i ihci uu^i e a.uii; un f'OTi .tT€ t~CJt il«ir>incjiy 

I leve of aachre code prcgraTimng cn the BBC Mcro 
Whicri Micro 4 Software Review 

Ihe Biit rtiichire code uior md no Wtous 
?ptcfjTi progrvt.mor shuuid l:mmaenme v̂ Jc vrliluut t 

By fa.- the best attempt (orvu> ft on New Collation 
Softwa e who haj rccentl) i»u:e it: Coo-ple:e Micnin; Code Tjtor far 
the BSC inc th« $p«ctrurr. 

Papular CompJCinj Weekl* 

New Gtnerwlon nave got i vciy nict prertucc hei t It's 
Aclt thought out, easy louse. aenfetic.Hy peavrg. and las 
fa' as irraill cr-ll> hnj-lre* ira truti proof 

O/etal inen, ancxceilcm idea. we'iexciutod 

Con.puting Tcday 

Su|>pli(rd w th Ml no es tits p«tk.i|c tcithes ntacune code the way 
i ihojo t>c tajfht at yciir umi pice »:d attuallr fi :/n the 

mtroorr-putei. not roma boak tou Itamprogianimmg (ho 
profei-ional way. plus a few trices ol the trace Avitiable Iron all gooJ 
computer Mores at £ 14 95 

Software 
Mew Generation products are sold according to their terms of trade ind condtion: of sale. 

FREEPOST, Bath BA2 4TD. Tel: « 2 5 31&9J24 

MeCttr ICUJ </«•«* -rfrtVlkMlSrtf-iH 

nd hrj* bm*t»j ct J 

ORIC AND SINCLAIR 
COMfUlfcHS 

Onr ' HOipmor atK C(S itWl EK OtL An nr. 
computer JflK Cl?l |fl68l t'66 CCP4Q One 
col«ut [mnlo (EHOI LU2 Sinelali flat 
:M..ir.n IV :iis ji-nlj" SvvvliuiK 
Plus Conpol; Lto2 lit761 £187 Sir.-iait 01 
(•ompusir E«6 It 185) [iiC- Sircar 
•ittf E13I (Elil) tttanxlrivo .'.I t(W) S50 
FIS232 iilerfece i £51 tWJi WJ Sw.al urfer 
MioodrKe - Interface I > t catuidcê  1̂ 02 
(CIOO) Blai\K m«todnTO caitnd^t ££50 
Its; £7 Standard tlnp[ry itl'jC internet foi 
SStCHt'i CIK iO Î tl'2 KM Gumma tlsi 
K«dlan If}' oir.itlc i)icq O'ivCM f utcr TOC 
keysoaie for iS2 £6) Fidoi 
m.iilfn gnil f56 |t56l t62 Inieificc 2 WD--M 
(i:2lij E21 J2K m îKjn upgiadn kiI (or 6K 
SpKliun Ha;ue 2 and 3 o-i!>l 131 <£26) (jD 
SptctUifl Ccrtmnl:5 pitnsnr Inlsraw SSI i«7f 
£52 ZX pnrtnr i(-pl»iL'J :iy thn 
Alpianuti 3? I (t69l 132 b OrfnteT lodr. istifc 
wdrtnoiSiix;n'iorAipnacoirJ£i3i£ifiif?i If, 
aiMipmci 'ta^ , 'or kĴ UI 
£?ai£Jbiut) 

COMMODORE COP/1PUTERS 
Coiwiiororq Clf. S'.nier l'ac» £ti!>(£1*2} £1W 
Commolore Piuii-f £305 l£2B1i £.101 
Cmwnotbre &l £212 (£115| L23S Cc rtrcr to 
l̂i-cw not I oidlndiv luutu cacaolU rorcd r̂t* to, 

00 l3eo V.l-n ne Vc 20 ana lio Comrr»dc ^ 6C 
|£3) i l l Bargain fucks;.? tsssdic 

cor..'eito- • lompilibl' .:asi9lte rflcoiijer 137 
|C34 Canm ôrQ oocsjllt lUOdei '.-l-l 
(1.441 kill Crirtsr lor VtcK> anil no 
fltinrnoa r̂o 6( Ceetron ca £i5(£il| RS;J2 
£-Mj|£nl|£'16 3'Sv.dliva£2:ii;£Jffl) f/w It.20 
pfln:er.ol3t:ei£165i£1J«l H5S F.t?Sai>i i-rlrtei 
£2il 122(1Utf i i Kii £« (Of* £33 

ACORN COMPUTERS 
EKCIron EI73 (£1791 £19M itiC Model ft 
j£CS7) E387 KltmIj rinujio d«nsih fink inlertioe 
lyjiam£i49i£ia'i £Ht St.* boluw f« solBble 
diw ihi.nr: 
CUMANA DISC DRIVES 
To&ult tli si inlnilicr r. of Sln:i»(r StKclrum. SBC 
6 wd Vldoogoia Sirfie 40 -.Ifriifi 
£i,-o icii6) rire, 40 isuk uuueir -.neo 
IE19S1 £2)i, BU I lack i-inult îdirt CMr lliafii 

ii.1 irfltk oc-uble siCeJ E229 
Diai. :rsc>. single idiil £2«0 £32). 40 
Iiî k rtiuhlf j(dec £335 :tlSSi • TĴ  ivi (,:«-!< 
sirflie iided £372 |I-'.»ii t») \rn\-. double 
.-Jtoil «37 (PWi i.430. 
PRINTERS 

OH Mioolmr 80 £136 £135; £l6i Hrcin̂ i -iR5 
tlW(EHe)E170 SliiiiraCT CPi80 £?37 i£223l 
fJM r.tnncr »J44)|i3M. E.|«un 
HJOJO £i7; |l251| £28? Epson RXdCF.l S3U 
11386) '316 ilvalr. i"X00 iJ3'J iEJWJl ClTfl 
Conouî o niatrlx pn.lors and eleclric tŷ rr-
rtf ieia 0"u!ttti CIBt n.-rrhrr 
EfMA E253 ;,'1f< C5«U OCfif On: Oclouf 
prliieMploiii- V.124 {£.115) tliZ Iri uifacnr. Ic run 
Fht atn.n IromVIC fnd Iffl ConmoJore 
t>4 £45 [1*1| Mii i\e cii »up(il> iiirilacei 1c rur 
tne nhnrr pnnien Hon Staip cr-Tipult'S lSB 
(tSî  £1» 
U<101, SUPERB0ARD AND 
VlDEDGENiE 
Wt sun si.p̂ ciri itior.f jooKuleis Wr, e !ur nui 
lis 
COMPUTER REPAIRS 
Wr olfO* tf •^tlfl'V'iJfr i3u<3ir MifVir.ta « 
quotat'Cn 

SWANLEV bLECTRONICS 
The Compute r Expnr t Sppni^lists 

Dept YC, 3 2 Goldset Rd., Swan ley , Kent BR8 8EZ, 
England. 

Tel : SWAMLEY ( 0 3 2 2 ) 6 4 8 5 1 . 
O'/iciel otcers neioome UK pness a.e sroivu ! ur.t' incudeposi atxi VATts 

ivwd p'ice n Brackets is lor expert cuslorit*ti; in Foroo? ani ino'tirtt's insured 
wtmHI postage. Tne itrrd ptico <& e*»on cu^iuiucm omsidt Europe liriciuding 

Australia et<J atmf niUudtn Mrau/tfO mrinrnt poSUQS 

I Believe in the beat o 
its back 
on the streetL. 

% ^ 

AlbiiT" %trit LCD 

STILL SHOWING 
(MIWI*HAYMARKET OXFORDST. 

:»ll •'' II I. •] #i;Bmsm 
A N D A L S O F R O M M A R C H i s t A L L O V E R L O N D O N 

SOUTHKN-ANGLIA- A N D CENTRAL TV A R M S 
FROM APRIL 19 OH fUUAU mOKONADA-WESTWARD -YORKSHIRE 

TYNf 7TES- HARLECH -SCOTTISH- BOflDfH AND GRAMPIAN TV AREAS 
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G Barbour wii.n a 
machine code 
editor for the 
CBM-64. 

EDITOR 
MOST COMMODORE m users do have a Sprite 
Editor, h i t these are usually written in Basic. 
Super-Editor is written completely in 
machine code a:id resides in a purl of memory 
not used by Basic fir sprirei — C.OOO in TNHH) 
Stipe r - E d i t o r can be loaded i n t o 
memory and left there oblivious to any Basic 
program I i can then be called up by a simple 
Svs commar.d when needed. This means that 
yen can program, edit sprites anr continue 
programming without losing your Htsic 
program 

Program I is he ma.n program and mus; be 
entered, leaving out the Rem sutemeiv at the 
ei:d of each line. These wi l l be used to check 
tfun the program has been correctly entered. 
After being enterec, program 1 must be saved. 
Program 2 roust be entered while program I is 
still i.i memory. 

No-.v type Run SflOfll") On rhe srrern wil l 
appear: 200 . . . followed by a value. 

You must chcck that this value is the same 
as the value i t the Rem statement which 
ccirrcsponds to line 2C0. [ f i t is correct, p-ess 
aty key ind the program will on *o rh<- next 
line. When all lines have been checked, the 
program will stop w i n an Out of Date, error. 
I f the values do r.ot correspond, "tress Run 
Stop ind cluck thst line. After correct.tig the 
line Run ^OOflf) apain. When a.l errors have 
been corrected, erase program 2 and Save the 
program 

To activate the program type 
SYS 49280 

Yov are now n die main screen. 
On the left of the screen will be a 24 by 21 

grid, surrounded by a checked border On the 
grid will be displayed the current sprite and 
shortly after that a flashing cursor wil l uppeir 

in the n p left corner of lhe grid. At the button 
right side of the screen wil l appear the current 
sprite in normal size. 

Ir. the top right hand corner o:' the screen 
will be displayed: 

(ii The current sp' i te number. 
(ii)The color of the current sprite, 

(iii) The type of sprite. N = Normal M = Mul.i-
colored. 

Tile flashing cursor can be mcved urnurid 
usir.g the cursor keys. 
Clear wi l l clear the ,.;ric. 
Home wil l position the cursor ui the cop left 
corner. 
. (Period) nlois a do:. 
Space wil l clear a dm — tin-plots it. 
C wil l increase the color value to the nest 
higher vulue. 

T wil l change the sprite type from normal :o 
multi-c.ilored or vice versa 
+• wil l display the next sprite. 
- wil l display the previous sprite. 
K1 wil l display the menu pugc. 
Run Stop wil l re urn you to fiasic. 

The Menu Page will display five functions: 
1 3TORE DATA 
2 INPUT DATA 
3 TRANSFER 
4 5EARCH 
5 3 0 T 0 

The computer wil l wait for you to press one 
of these numbers, 1 is 5. 

STORK O A T A: The screen wi l l clear and 
wher prompted, you must entei tbe :irs: 
sprite that you \vi;h to te saved followed by 
the last sprite thai you wish to be saved. 

After this a sub-menu wil l be displayed ask-
ing whether to store to disc, tape cr program 
lines. 

I f you choose due or tape, you wi l l be afked 
to enter a file name. When the computer has 
finished saving it wil l return to the main 
screen. 

I f you choose program lines, you wi l l be 
ask.ee to stipulate the .ine at which :o start the 
data. In this case the lasi sprite is ignored as 
only the first sprite w.ll be stored. The values 
for this sprite are stored in d;ta statements 
which are read by the Basic read command. 
'H ie first value ie the addrest o f the s p r i t e . T « 
Poke the sprite into memory, have a line 
similar to: 
10 R=AD AD: FOR 
I = 0T062:READX:PQKEAD + 1,X:NEXTI 

Once he rnmptiter is finished storing the 
data, it wi l l return to the main screen. 

I N P U T D A T A : Ib is function allows you 
to load sprite daia into memory. When pro-
mpted, you must ente" the device namocr and 
the Ole narr.e. 

TRANSFER: This allows the data from 
one spri:e to be transferred to another. The 
parameters that must be entered tre the 

(continued on next page} 
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Program 1. 
1 4-49.32 • 
2 «S6B1>: If H- I MEMER1NT" CCVft) 8VM929C>"I«W 
?. r(.KE4,Sif.A+l!Ga'IC'3 
20c 4037 
2C2 £A'Al4l,66, HI ,(,7. J, J41.c=. 7:iEr: 2737 
203 DA~A1*1,6V,3, 167, 15, 14,64,3,461 3EH 1991 
lot ba A3,ti,3,234.243.173,44,3, m,6sifi£r «si3 
20S Uft-fll, 1*1,(6.3,173,67, J, 109,67i*EM J25B r.%. na-a-i. ,41 ,t>, z, 373 .2 , iou,j,n, ,i;m 
207 DATA;, !4t,(B,3,2i6.:':'.4,202,16,216!REh 6171 
30* DATA74,7.?, 104, 192. 104,41 . 15, 32, 1041 REM :29i 
jio oaai9:.2o:. io.236,149,0,52,210, ;si r.fn aaj? 211 D6TA105, J, 141, IH, "36, 3. SM), ftFil 3437 21: DA'flt, I69,;,20B,3,9,4<I.;4I,',9ii<:II ;:*7 2>; DAIAS,76,2lO,2SS,?», 127,231,225,233)«fl 99.2 21 * DATAO, 1(16, '6,63, 193. 24,76, 310, 3J9| REM 4548 ?1S (IAIA144, 32,32.32.32,33,52.37.33!SE-1 1SS? 514 04I43&,3S, It, ?Zi S3, B3, WlitCrt 35? 0A1A6V.S2, 13,49,60,73,1*, /9,B2lREM 3330 215 »1A13,J2,JJ,3a32,S2.T2132,32iSt« 121 -21 ° DAlA.'./,32, 12,32.32.32. 143,1*3, l«3lREr 45e4 2K- CA1A147.143, 163,163,163, 163.163. 163. 163:tf.rl /3» 2=1 D41A13,KrSra±,a2,3±,3:,a2,32!lien 225 DA1A32,32,32.32,32,32,32,J2.32|REH .440 22: EWlA32,32t«,.li'3,.5?,32,3Z,32,32il!EW :770 22/ DAIAK'.JT,32,32,32,32,32,32,33t«EM .421 225 DA1«J'.',3V,52,32,32.32.32,32.32t*EH :440 
EIt DAinaz,u, jja/ 

0mftt3,13. 13,33,32,52,37. 32 32KEM ;336 22E Dfl*A;:,32,3a,32,;2,;2,32,32 321 Itl'M 440 23<s DA1A52,71, 46 . 66, 65, 33, (.4,/9 05i etn .232 33< DATA82,32,33, 13,32, J2.32, 32 321 SEM :4i* 231 o m f t s : , u *tn I44t> 23; DA1AJ2.32, 163, 143, li3.li3.U3, 1*3,165IREH 6'42 23; Dftifll63, 163.32,12. U, 13,1 J, .S.SoiR&l 1771 234 0HT682.6'>.B5,83, 32,!>3,73, 3?iki:M 3IIV7 23: 0ATA75,6V, 89, 0,16?, 147,12,? (j, 233iRt,1 4<04 
Willie, a, 141, J,', yui, 141, 33.20B IfcOiRFH 5931 237 DATAO, 133, 113, 1 72, 3I,21i3.23:.20<J,20ltAEM 8137 23c DAT3W,2t>H,243, 32,223,235,20.,0,210ieEM 7316 
I3A1A249. 76.231,193.0, 14', 14<, 16a, 16£iREr 663a 24C 7ATA166,1 66, 166, 166,166. 166, 1 1 66, 1 66iREn 747C £41 tovir<ia6, i u . 166,166,166,166, 166,144iR£K 7470 24: EATAI66, 144, 166.166. 166,166,13,4, 164iRSH 3031 24. DATAH16, 1136. 1S6.166,186. 106, 106, 136,186iA£M 8370 244 QATA1E4. 186. 186. 106. 166. )8i, 186, 1116,1 UAintri 0370 24: &ATA18o, 186,186.194.186 186,166,(1, I'tlHTM 6:64 
3A7A166, 166. 166. 1 (Ml. 166.166, 166, 164.l46lf.EK 7470 247 DATA166, 166, 166. 166 166 166, 166, 166,166,REM 7470 2411 USIA166. 166. 166. 166 166 166,166, 166,01 AtM 3176 249 ?ATfli60,0,133, 100,103,32,210,235,20CiRfr 75(2 

230 3A7A30I,0,238, 243, 1.2,0 23*. 160.ni I4FM a;33 231 3ATA103, 130, 193 32,210.233,JOi>,?0l,ClREI' 6740 
232 0AHA208, 243, 169.13,52,2.0,213, 232.2:4iREM 0?34 233 3nnn21,20B.23J, .35.233. I69,E0|R&1 »723 234. OAfAl urib*, 1*0 HJ"iT»3, 7.;. 2UI REf 6463 MS aarn-.™, 700. 201 0. 218,243, l(«, 32iR?>1 3391 JU Uftir.210, 233, 96. 32, IBS. 1V3. 74,23:. 1941REJ. 7i±5 TS/ 0ATA200, 78.1. I, .,0, ., l,-.iR£ri 3S5 23B DiTAO.O, 169,0. Ml, B 194. 141,9] Hn 3(27 
239 0ATAI94. 32,207,733,701, 3,1'O,SI.201IFEI" 7119 
260 CAnV30,144,143, K>1,38,176, H 1, 41. ISifttfl 3333 261 OAIHl ?<>, 17S,a, 154, 141 , H, 19<, 177,9lFEr 4904 '.•62 DATAIV4, 141,11, .94, - 4,8, 194,46,̂ iRCf 3210 263 WTAI94,14,0,191,46,9,1*4,24,177IREC 4413 744 EATia. 174,\V>, 16, 19t, 14- ,8, 194, 173lREM 3744 263 CAT49, 174, 109. 1 , 19». 14', 9. 194. 14,RSI 
266 EA"I<18, 1?4,4.,,V,-.74, :38,24, i ;e ,3 J i f>Er 3634 767-EATaiO'l.u, It*, 14] ,8, 194, 169,0, 1C91REJ1 4639 265 CAH9, 1?4. 141 .9, 194,76, :0, l<4,9(lfifr 411.W 
269 cms 160 0, 1.9,2°, 32,210,233,200,1921REM 7316 
270 0AT̂ 26,I0B, ?46,46. 154, 2M , 172.2:2. 1601 KE31 aiSO 
271 DAT10, l '7 ,2i i ,33,?t l i ,23J,20t.20l ,0i f iEn (025 272 0AT«rtll '̂46 169,13,;2.210,3*3,94, 32iRErl 3320 273 :mi-,r., 05, 83 80,«9,a:.43,69.tBlREM 3f*.2 274 0AT̂ 73, Q4,7V, 82,0, 37,32,52, 77lRtt1 1766 273 0AT«2. J2.6..89.0.3:.32.32.-.K->- • TfcT 
376 DAT<71. 46,6., bii.lll', to. 7", 03.B3iFEn 3390 
377 DAY At), 11 •.;•, 44.i3,0;>.e2,7i,£4lRE* 3401 
27D l»l+bW. J3.0 32.88. 37. 33,12. E9;RErt 21B0 
27V OAriO. 37, 67 79,;4, ?t,BS,82. JStWI 3001 
29̂  Ê tTî ', 7-7. AC, B7. 7"., fll 
781 DArW.0 132.70.4V:r ,70, . ,J ,a; :BE,~ 2673 
282 DATi72.' '0,S3,<.. 14?, 19,32i«f1 3733 
2B3 OATA; 10. 2^, 32, 109,194, 163,144,160, U4IBE1- 722fl 
2U4 IWIi>32. .22, 94 ,52, K*, 1«4.142,139, 160iMl 6341 

AM.l|44.J'Jlr (74, t6=. 
266 DA7«:hll.5-/4,7.2, 122, 194, :2, I'M. 167|RE1 6<Ji7 
s»> HA1H1U2,160.194.32,122,194,T3,1C>,191|RE1 3B7B 
288 3ft7il62.1B3,160,194,32, 122. 194, 32, lOJ.fiFl 3371 
289 DATA194,162,193,:60,194,32,122,194,33?3 390 Drttfltoo. 19< . \ 161', I T ,32, 132, 174. A7P1 
391 3ATH32. 109, !•/•, 162. ;09, 140,194,52. I2!i«.£1 61?7 
-.•1-i HAT41V4,32. !09, 194, 162.518. 160, 194, 33l RE1 6119 
293 0nT4l22,194,32, 109, 194, 162,219, 140, l » 4 l S f l 5 .43 
294 DAT432.132, 194,54. HO,31 ,142 .4 ,S iREl 7.4UI 
59S D A r A E i c , » S i i T ; , i , r / 4 , M i , o o , 3 , i » f « n c M 
296 DATIkO. l ' t . B I , 3 , 72, o . iy i ' ,24 , IfrOlRETI 3i73 
397 C A r » 7 . 5 , 3 2 , 2 4 0 , 2 3 3 , 1 7 3 . 5 , 1941 K n 4232 
290 0AI4I41,00, 3, 165.0. IJ1 ,EI, 3,32iR£n 2711 299 0«t», 1T2.2'. 14-:, 29,162,3,32, 2401REM 4a/J 566 &4TAK5,irS,3, 114, 141,61, 
301 0AI«193,34, 160,33. 162,S,:v̂ ,24o,233iPEr 6131 302 OAT* 173.4, 14.'4, 141 3, 32.0.192,3697 3o7. DHH24, 16<3, 10. 162,7,32,340,255, 173IREM 439B 304 ls.4,35,21C,232,169,4,141,21 tREn 49iO 

C T̂*2.Jtl,l 4 I , 16, t7Z, J, J - I, .3UI|.Ln 6V/r 
306 EAT47. 1:2,3,194,141,40,339, 169,2X>iRSM 4i97 307 DAT4141,5,i'tu,169.0.141.4,203,17J|RCN 3346 Joe KA142, 1<=4.2C1 .77,240.0, 149,0, 1411 REh 3001 
SOT C A T 4 3 8 , : o a , ; 6 , 2 2 ; , I 9 A , 169 ,4 ,141 , :S IF IFN *TJ,I 310 inT.iMO.1 ; -rt. 1, i, yiuiHl* 4,61 

3.1 »TA3i, 177,4,194,103,1,1*1,23,̂ 001 *£K 1744 J.2 Cirni.T, *i, 131, v»l, 16,, 4. 133.E3J , l&Tl K:r) bt-l 
313 DATA! 141,6, 1»4, 141,7,194,32, 33S.4 
3.4 1>»TA1?4, 149,41, 133,69,149,.l, 133.70iREM 4?7< 

D4TA7., 13», 19;,234, 173, l,194,133,73i»ltB 34351 
3.4 MTAliV.0,133,74, 160,C,6, /i, JttREM 2631 
3.T ISJ.UI^tn 3 / /0 
3.® D»TA1»9,0,133.331,169.140,133,137,177i«En >917 3.9 04TA7J,32,156,196.200.192,63,2J«,246iREH 7140 120 D4IAU9,3i,13:, 1, 149,0, 133,261,169iRE»- A9tli 321 MTAl»c>, liJ,2t2,14fl,41, 133, .•3,169,4iREtl 47.0 »fi DATAisit'Ti.zi.iev.i, i<s*, i , j i i h : n 4S93 
313 MTA ÎS, 1<2, 1.140,0, 177,331,201, men 3639 374 C»TA2«0,8.149.184,32,310,233,74,I17.Brn 63'3 313 D4TAI'4.1(9,16,32,210,233,169,32,SIiRln 3073 
376 D*TA2:0.2:3,1(9, 146,32, 210, 2S3, 200, 192 REn 8344 •37r D.TB2-, jor, ,6V, 1 J, .-15, ISWl »EH 7070 
358 04TA2«,32,210,233,24, 16!i,v»i, 133, 21« REI1 34.6 
379 S(ITA133,2:1, 1(3,332, ICO, 0,133.232.'212i«e.«1 '49B 330 D4TA77*,25,20E, :92.169,33.133,1.961REM 463B 331 114TAO,141,153,196,139,72, 132, 72, SOSO unirtlia, Ii6, 1(3,0,160,0, !f»,l>,14i R=M 3.42 353 94TA133,1S6,ICS,0,24.143,331.230.172ISC1 4»37 334 0flTAB,200,24t ,24, 163,531. 103. fl. IJJiREH 337f> 3:3 DUTAiJl, 144,2,230,332,104,166,101, l70i«£M 356 D4TA9A, 0, 534, 149,0. 133,231. 169, 176iftrn 69fcj 
At/ uimi.l, 2:2, 149, 11, 133.73.169,4, IJSiRfin 4823 35B 0ftTA7', 165, 0, 160,0,1 ft, 73,201,16O1 SErt 3639 
359 0«TA2<0,7,lh9,0,l4S,231,/6,240,l94:REH 73C« 3»0 MTAIAV, 1,143,231,20C>.192,24,2.)fl,2J4tREM 7700 3*1 D4UB2', 163, 73,103,40, U3, /3, 163,74IREC. 446« 

DATA103.0,133,74 , 24,141,231,105,24iRfn 4725 343 0liTAi;j,2-t,143, 232, I0S, 0,133,732, ?33lREH 7698 3*4 MTA254,23.2C«,2(H, 1/3, 1,194,133,231 iREK 7334 3'3 •MTAli9,0,l33,232,]60,3.6,231,38iREH 4760 3<6 D*TA232,24,KXI. 192.6. 238. 346.1.9.0:BEI- 6030 3*7 W.TA173,73,169.176,133,71,169,54,1331 REM 3*11 3<B D*TAI,142,0,169,0,141,701,196,<60i(En 4762 319 «TA0,14,331,196,21, 177,73, 109 301 HEM 378" 3» DfTA154, 1*1, 201 ,191, 203, 192, 8, 20B, Z39E FEM 789B 3*1 D/TA179. itn, 173.201. I9i. 145. 33.. !S», 174, AFn AISO 312 0*TA24,163,73,103.3. 133, 73, 163 74<HEM «338 SfTA|C3.0,133,74. 2S2,2J4,61. 203, 210lftEH 73B6 
354 0fTAl(9,33, 133, 1, 173, 1. 194, 141 230 I41'n 628' 3T3 D(TA7,96, 173, 1, 194, 1 33. 5>M , l/.V Oi «E1 3599 
316 0fTAl73,2S2, 160,0,i,2hl ,.MJ.232 241SE1 5131 377 Of TA2C0, 192,6,200, ,""46, '6, 234, 1.9, 2531 RDl W23 338 D^TA|73,33,169,37,133,54,32, 221,2551 REK 4276 3-9 0fTA2Cl, 0,208,27, UB,33, 161,33, 201: SE1 362? 3(0 Of TA2:3. 3C®, 241, 193,34, 143,34, 701, ?SSi ill n ,727 341 DHTA2C0. 333. 160.0.177,i9, 71. 12«. i4MKf« 
3(2 DfT06S, 76, 139,197.160, 3,72, 177 69i tEM *767 
3(3 0CTA2C1, 230,240, 11, 201, 32, S06, l,ltVlREn 3/27 
3(4 DfTAItO, 143. 69,76, »6,197,169, .22. 4Si«n 6637 
343 DtT^V 104, 201, 147, 240, 38,501,5, ,-40,HE* 6H'/ .1(1, MTim. , H, W , }SI, J), H, am 3-J P-
3(7 OCrA2Cl,29,240,i41<01.l37,240,33,29URfr A£13 

1WIA17.210,32.201,143,740,31.261,1®|FE1 33̂ 8 3(9 DPrA240, 30. 76.723,198,T6,148, l«7,74tREP 6130 370 MTA21, i m 74.36, 1«,7»,99, 190,7f,tltn >204 331 ÔTAl 11, 196, 41911 7h,l44,'4fl,?liHGH 372 U>TA173, 199, 76, 1V«, I9e. 76,222. >?8.0!Ref 6133 
373 DftAl;, 1 17, l«f/, 160.0, 1.9.0, 143,231 .REM 393C 374 DBIAKM. 192,64,206,147,76, J32, :94, ,69tFER J994 MS DorA147.32,210,2S3. 160.0, 1»S,3:, 198,REr 6114 T'W. rjrrall, 310, 366,361 .O, a<iO, •>!;,9A,7J<2 317 DAT AS3,83,30,6?,9232,«9,6p,73iRrn 3nar CA1A04,79,32,32,66 09,7.̂ ,71,U21REM 30K 
379 DATA63,72,is, 77, 32 66, .3, B2, 66>REM 2973 
3«l 0ATA79.83.32.13. 13 71, '9, 7f, 6U1REII 2937 
» 1 lyflTAjy, ^^,49,61, ' 6 6, l.O, I 40 I nCn ZB2 DATAO, 143,49, 32, 202, 19., 76 IT3, 19fl<Mn 610". 383 DATAltf), 12:, 16>,0. 43, .9, 7,7, 207, I Vii REf 3434 
304 DnTA74, 133,19B, 173 7,Iv4,zul,2*,240iREf 63(6 
303 D0Tni4, 24, 730,'.V, l»3, 70, lOJ, O, ]33iRE1 4207 

IWftTfl,'j*. JJH. 194. 76 140 167,76<liCH CBDr W 0ATA14B. 197, I7J, 7, .94,201,.,24«, 24*1 RFP 74::6 : s DATA206 , 7, IV4,19B| >9. Ie3, 6», 201, 5'36i I41.r 7313 369 0A?A2(O,2S3, 193, 70 76. 4n, • V/, 1 / J,*i4j£f 3437 
39C' DflTA194.201,21,240 223 238. 6, 1»4,2ii RE' 397? 391 OftTAllK.69, toe, 40. 33,v?. 4317 SW DAIAO,133,70.74, I4t, iv:,173.6,I91IRE« 3707 3V3 0ATA201, 1, 210,197.704,s, 19 4,24,163i«£« 3IJ12 
394 04TA69.233, 7.9. 135.4.9, I -A, 1*5, 1?B, 70IRE- M.*4 393 DATfi76, 140, 76, >S2, 94.201,47,240iR(W 7494 
3*>i lir/J 
vtr 06tB20l. 43.240, 20.70I,43,240, l«.2-JlifiEI- AOt'J 593 CAT Alii, 24'/, 19, 74, 49, .97.76,1«, 19 îf-rr 5779 3W 06TA74,76. 199, '6, 1«3. 1«9, U9, I'JSllltf 6098 440 EATA76, 144. 199,76, 378,1, 19«:FEI* 2932 
401 DATAI7>,a, I V 4 . I V 1 , 1 6 V , ' / ! h t n *'J|4 AO? DAtAl*l.3.194,(73,5,19*,14.,4 1,206ifiEr 3801 
405 &ATA24,160,3S,l62,»,J2,240,233.169iREM 6360 4<A 3ATA32,32,210, 233,32,2:0, 253,24,16(1 REM 6SB3 
4C6 DAm.3!, 163,4. 3:,3*0,385, 175,5, ;94ifEM 62''.? 
w1, liHIHI.I .U'J , J, 3.9,0,14 1 ,61 , 5, 32IRFT4 371 1 407 BArA0.193.76.140,1"7,173,2,194,3011KLH 6602 403 0ATA78,340 9, 1,9,7s, 141,',•, 194, ;tlREM 4747 
40? CA1A23:,194,0,.69,77,1*1.2,(94,76lCEM 4777 413 0ATA337, 194,J2 1 17,197,160.0,177,2S11REM 6904 oil 1*3 231.300,193,64, 20S, :'13iR5f. 5491 
4 11" DATA74.232 t94. 230.1, 1 3'. 16C,73.R-EM UKM. 413 OArfilil, 4, 32, 240,253, 149,35,3?,V lOifiEM 3883 
411 DATA231.33 210, 333,32, SIO.JSC, 76,232tR£1 7870 
413 DSrAl91, 206, 1. 94,14, l«J,3t, 142.4:FEM 4342 414 0IWA33.24O 333, 169,32.:2,210.5=S,3J»AEM 4103 
4 17 DATA21->,33,210.233,76,532, 194, I*7ift;n 73f»6 
415 D«rA2V,29,29.2S.2»,H,;9,2S,29tKEI'. 1303 
413 DArA29,29,:9,4;,83,B3,E0,A<,fl2lRKM 3117 423 EATA43. 49,4®,73,84,79,12,31,77IREM 3096 CATA69.78,BS,4?,)J113,:3,4ii,4liREH 1443 
422 3ATA32,0J,B4,74.ei,69,:2,6E,63iR£ft 39*3 
421 (IA1AU4.63, :3,ao,*l ,32,33, 7E, BOlREfl 27oS 
424 DATA63,84, 32,61,63,84,(3, 13,91 illtn 2468 
425 0ATA4).32,(4.82,63.70.13./C.6V1REPI 3240 42. DA-AB2. 13, 42,41. 32,63, (9,6:,S2iRE1 3«27 

427 DAT447,'2,15,33,41,27,71,'9,04iR=n 2744 liB UM14/V, .,,!>. 160,0, Its, ld9, 159, 37i*f:-l 49H 429 OA1»,'IO,233,2*30.201.0,208.243,33,3361REM 7393 4.40 DATA253.201.0,2'0,219,2^1,32,210, ltiWn .V496 
431 0AT*70l,33,:40,13,201,49,240,14,JD1I5EH 3987 432 EATA31,240.13,2C1,St,240,12.76,6:iREl 4314 133 DATA200, 7a, U7,;oo, 74.234,200, 76, SOOi REM 419J 434 C3UA203, 74, 199,503, 160,0, 140, 230, 7l REM 3„07 4.V5 0AT4133,73, 169, 1*7,32,210, 223, 101, 141 i(M n 6(.,7 434 DAT480,;,72,J69,0,l*l,ai,3,33iRei 37J3 
437 DAT40,1«2,32,226, 233,201,0, MO,2t9iA£H 9434 
4 j u 0ATfl201,68, :*0 , IS, i n t . 1(11, 200, I9 i ,0 i ÊM 5621 439 DAT(i20B,213,169,147,32,210,233,7i,96iRtM 4110 440 0AT4193,1I14,169,147,32,210,233,74,961REM 6173 441 UAT4193,147.71,79.34,79,32,83,eOiREPl 3318 
442 DA7A82,73,D4, 69,32.33,0*160,0i REM 7+)fc *43 OATAIBS.122,200,32.210,2«.3,21O,2»l10lREr 4743 444 (3ATA30B, 343,32, I V , I 1 73,0,194,1 411 SS.-4 3727 443 DAT41,l»4,7i,96,193,147,33.84,43iREM 4604 446 DAT402, (14, Ji, 83,80,02.7I.B4,4»tR£M 3374 44/ OArtSS.O.49.76,46.32.a3.30.87lfieK 30.0 44B DAT473,84.6f,3B,0,147.<1?,41.I2lfi1>! 449 0ATA68, 73,83, 73,1 3,S.1,41,.52,14|REM 2427 
430 0ATt63, 1.4,31,41,32,76.731 MM 2474 431 0ATA7S,/••>,32, 78,83,77,66, 69,32iR[M 3263 
n:- oAT*as,f.<.-.c.>«.o. us. 
433 iwi4,31,;i0,23s,200i2>5,i>,'.1ju1243 32iCEM 4726 
45-1 DATA12, W4, 1 > J, 1, 194. 141, S22, 200. 173: F>EJ* 7454 
4S3 1«. 141, 1,194, 32, 117, 1»7, l.SlRFM 3169 
436 3ATA531,133,67, 163,232, 133,61, l/,v, 13 REM 336; 437 DATi32,5J0, 21S, I6A, A, ! AX. 1 77, voo 42i4EH iO=« 450 CAlf210.233.200.201,;i,203,244,32 13i«EM 5431 439 BAlf 194,173,6. 194,201, l*), 1,194, j2i(SJ1 3ti23 460 DATfl17,:97,16S,VSl.133.73,143.253.ISJiREM 7'Bl 461 0AK74,140,0, IB3. 1B9.2O0, 32,110,2331 «Erl 717B *6V 1IAT£7AA, *?ri' .O, . 32, 22D, 233 201, ACM 030* *63 DfiTCO, 240,249,101.19.210, 11. 20I, S0>«P1 5tt>1 464 DRTC240,10,201,31,243,9,76, 20 IRE1 3134 463 D(1TC76, 129, 301,74,1 71,201, 76,32,102i»€t*i <048 466 DATCI4/,711, J.l, 76,49,»B, 45,77. 49iKE1 3313 
AI.' rarui/, 14̂ . o. 12E,9->,36I ,SB. aio.r.cf SIBi 46B 0ATC233,20(>,201,0,203, 215, 163.0,32lfMM 3176 469 DATC207,233,133,3>3, 2<7,3C<3,301,)3, VOiHEf 711* 470 &AT®243,134*96,32, 101,201, 137,77, 169iR£H 471 I3ATAI, 142,8,160,1,33. Ifln ?3S.104iREM 5*41 
477 r(lTf(i7,flfi, <<Jl,r>7, JS, i w . : v . , l K.7J.BCM 44U 47J CATA170,163,74,148,1.9,6'.32 2t*,253lREM 6B9E 474 i:aia173,222, 200,141,1,194,76 96,:93tdEH 790/ 433 UA1H32.101.33*. ,132,11,16», t, .63,liftril 4131 476 EATA140,1,32,186.233 169.13,32,2:01 HEM 3:28 
477 C6 1 ,*C33 ,104,160, lO, I wO, ,52,1 253. ItC* ?34K 
478 DATAl6S,73,1/0,143,74, 160,14', 67,321fc£H 4046 
479 HAl«fl6,233.l73,222,2O0, .41, ,19',74i'!EM 622: 
*U0 DA-W6. 193.63,63, 84, .5,0 160 CuRfM 30.36 481 OATAlOS,310. 201,32, 2.0, 253, 390,201,OifiETI 694C 
102 7i., 1 , l*. t i n £53,l64inCn 6^0L 
107. OATSP. 1.". 16?. 13 141. 119,2, I'liA&l 4347 4114 rnTA120,2,96,B3,39,B;,0, 60,ftREI4 2947 
*03 0ATAI83.23S,701,32,2.0,233.2'30,2(1,OiREM 7014 406 DAT«C0B,243, 36, 173,Bt>, 3,201, 36(3 
ID? 0ATA3, î -s, 4 233 
•IBS CiTWt. 147.a; . J*,65,»T I84.73,79>fer . •IB9 0 A T A 7 1 7 6 , 7 3 , 30,4'. 32,33,01 REV 19(3 
490 DATAO.0.160,0. .41,51,242lREt1 4T-SC. 
491 BATAl03,33,»2,33,21'>,235,2iJii(2O1,0lfEM 6573 
4T2 3+243, 7.2, 11. I I ' 1 , 0 , >« , l : . ' : r tM 
4?3 DATA73.173,V. 194, 133,74, :6V, :47.32,Rfn t-mi 494 169.l7.3:.;iO,23:.T2.il.3iAEM 6444 
493 3AT6233. 173.». 194. 141,80,3, 173.9!fiEn 4072 496 5ATAI91,14I, II, 5.32, 0,197, 32,r?3iM M 44VB *,7 xriiA>l,lB3, »/, 1" >**'» Jr 165,<0,141 IP01 4633 499 3ATA31,3,7.2,(1, IV7, 16». 1 J,J2.210tREM 4394 499 >arA.-K>, 42,3, 2<32, 149.131 .141,no, SlfiEM 4S41 SOU >ATA169, 202, .41,11, 3.52,<•, 19:,76iPEM 3747 301 MTA537,MI,:4, 1(3,77,10:, 10,133,73S«M *IS/ X'l MTAI65, '1. Irt.W, lJJ.,/1,.^, IC-'jOlHI.C 3201 303 .•ATAI42,50.303, 149, 147,35,21C.23S, 149,REM 7462 SOI :ATAI7.32.710,2St,J2,310,333.24, 143iFeH 6413 303 3ATA73. 139. 10, US, 73,163.74, MS.Oiftir 3333 
506 3ATA133.74, l»3.73, 14l,0O,3,l43,74iB&' 424<i 507 30TAI 11,31.3 32,0, m , J2,223.201 iREM 3*C9 300 JATAU.O, J, l / ' ,6 ' 141,30,3, 16?. <3i«M »1 7 309 3ATA141,II.3 133.72,72,13,305,1691 REM 4723 310 3ATA14.31, 210, 255,10', 166,2**,304,31 iF,fn 4777 
311 3ATAt02,»B,22e,.77,(7.Hl.ei',3,32illt71 4043 512 JA1A17, 232, 24. 163,67,109,0, 17-3,67rREM 3«4l 313 3ATA16S. 40,193,0,133,68, 174, :o,20(2iRF>1 5139 314 )A1AJ52,142.30,202.149,13,32,310,333(SEM 4396 913 3ATA32,3,202. 169.38,1*1 ,(0,3,169iREM 4461 316 3ATAJ03.141.11. 3.32.C. 195.76.737iREM 49H?. 517 JArA»l,l74,3O,2O2f25*r0,34Ojl»,ai4,REM 619! 313 <3ATW,2*J, »,?*, 3»7,iK2, 169̂ 6,14 1 iREM 5347 519 »TAM,2>2,'4,167.205, 177, 23:,200,11HRE1 7B22 
bvii :A(AI , 191,76.96. :93, 3*7,1 *,(15,6S1REM 4677 Sl'l 3ATA3a,93, 70,69,82,35.03.00. E2l REM 3291 321 7ATA33,81,49,32,33,0,B4,79, 3:> REM 235(3 123 MTA43,SC,B2,73,>4,65,32,3S,Cinri1 2119 524 3ATAI6C,(S1 105,3.9,203,32,510, :33,20C'l REH 7508 533 3ATA201,0,3110,344,32,12, 194, 173, liREM 47fl> 336 OATA.V*. -*1.:22.;00. 173. E. 194. 141. 1 l«f» BWi 327 1ATA V4,32, I !7, 1«7, 163.331. 133,735, ItSiREJl Bli8 4V0 DATA732,.33.734,I60.C,18!.BB,203,200lREM 7070 329 0ATAS2,2.0,259, 201,0,205,243,32, llifit i 3̂ 18 J30 HArft.94, .73,0, I9t, 141, I, 194, »2, l 17K3E1 471B 
331 (ATA.97. .60. C-, 17:,SM. I4?,»I.3IV1, 191.BFK 9444 332 DATA.4, 200,2*7,173, 252.2C0. 141, 1.194t*£1 4964 533 OATA'6,9t,197, 14;,76,79,63.48,32i1EM 3374 414 0ATAoB,6»,Bi.73.*7.6!.J2,35,<lPSM 2009 535 PATA.40,0,183,10',203,200,32,210,2351^ '863 
336 tATA201 .0. lot. 21S. 33.12, 191, 1A9, l . t i M l . 4 537 MTA32,2.0,2:3,3:. 101,201, 132,162.BQt*EM 4136 339 tATA.60,»7,233.149.1.174,SifiEi 3186 539 OATA-94,160, 1,32,186,233,169,0,321REM 437. 540 WTA313,;-S,:A,9(1193,01C,0,CiREr 2303 
541 »TA0,»5S, 11 l.n,-nM.fl. x i,i'JO SSO JATA -1 

Program 2. 
5 0 0 0 0 F L = 2 0 0 
5 0 0 1 0 C 0 = 1 : fiV=0:FC3RI=0T03:READA: A V = A V + ( C C # A ) : C Q = C 0 + 1 : NEXT 
3 0 0 2 0 PR I N T " L l N t " ; h L ; A V 
5 0 0 3 0 P R I N T " t C / D N > < C / D ^ > P R E S S " 
5 0 0 4 0 G E T A $ : I F A 4 = " " T H E N 5 0 0 4 0 
5 0 0 6 0 F L = F L + 1 : G O T O S O O 1 0 

(continued from previous page) 
^ u a c 5>pi iic's number and the nuinbtr of the 
sprite where the data must be plac:d. 

S E A R C H : Th is allows you to !ooV. 
through all the sprites in memory to find one 
you sre looking for. In the top left comer the 
number is displayed and in ibe lower right 
ccrner, the sprite. Pressing any key w i l l ad-
vjnee to the ne i t sprite. Pressing Space allows 
for rapid searching. Pressing X returns you to 
Ma in Screen. Sprile 0 wi l l have a blank for its 
s}.ihe i iuuiLer. 

G O T O : This allows you to jump to any 
sprite in the memory. When you return to 
main scieen, the sprite you selected to Goto 

w i l l be tile current ;prrTf 
Although the program is very lengthy and 

wi l l lake i long time to enier, you can be sure 
there are no errors as each ineis checked alter 
being enterec. I f you possess a machine ccde 
mo i i to r — such as Supcrmnn — ynu ran ssve 
the program by using the command 

S "EDITOR",COOO,DOOO 
Once savec, it can be quickly loaded d i r :c t ly 
into memory by 

LCAD " EDTOR ",8,1 
I f using tape, subst.tute 01 for 08 when sav-

i n g a n d 1 f o r & when l o a d i n g . 

Happy editing. 
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Brian Jackc, w o r d famcus 
Judo and TV Superstars 
champion made it very clear. 

"It better be good/ he said 
\&e didn't feel like argung the 

point, so we just got to work. 
The result is one of the most exciting, 

addictive and challenging ganes you wi I 
ever have artenpted. 

We feel i. or ly fair to warn you though - cheller ge 
Briar Jacks to anything and YOU'D better be good 

morlech 

Erian Jacks challenges 
you to these eight events: 

• ARM DIPS x SQUAT THRUSTS 
CANCEIN3 + CYCLNG 

• FOOTBALL * SW1MMNG 
• ARCHERY * 100/UTERES 

AvvildUt Irom A.I leading sor v.arc TELLERS 
OS cccc) todiy by rroil 

CBM64 £3 95 last toad cssse tc £12 95disc 
•iaK «ecrum2BCatkcrcnAmsr<!d C7 95 

prlcts IndudeVAI t p -p 

Ma tech is the registered trede mark o1 Software Communications Limited 
Matech House, Bay Terrace, Pevensey8ay, East Sussex BN2<I 6EE 

TRADE ENQUIRIES WELCOME. PHOME (03Q3) 768456 TELEX: 87165 EXIM Brightor 
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CPC4641 
complete 

with 
monitor 

datacorder 

Free software worth over £100 is 
the name of the game. 

Al:>ng with your new CPC 464 
(colour monitor or green screen 
VDU) you'll rcccive a software 
starrer pack of 12 (yes, twelve) 
cassettes absolutely free. 

There's something for everyone. 
From Roland-on-the-Ropes toEasi-
Amsword word processing. 

That's ow^good reason for making 
Amstrad's CPC 464 your new home 
computer. 

CPC 'Ui-1 green screen VDU iGTW) 

Here are the others. 
The CPC 464 comes complete with 

its own colour monitor or green 
screen V1)U and built-in cassette 
cata recorder. (Optional disc drives 
are now available with CP/M* and 
DR. LOGO4, supplied as standard.) 

It has a typewriter-style keyboard 
and numeric keypad. 64K of RAM, 
32K o: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 4 £4 can handle the trick-
ies; computer games (if you can), 

Join in the fun. 

revision for exams, cataloguing and 
budgeting. 

And it comes complete and rcady-
to-go. 

Amsoft. A ton of software. 

Yes. Now there are over 100 titles 
from Amsoft and independent pub-
lishers. And the "Jst is still growing. 

Arcade games, edi rational 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 favounte^Amsoft 

cassettes to 'us and 
we'll send you back 
the same Amsoft pro-

grams on Amsoft. cisc for just £4.95 
per cassette, the price of a blank disc. 

Our CPC 454 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 
yeafs subscription lo 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, 
wc think tnat's pretty good lor 
starters. .^v--

AMSTRAD U s e r 
c l u b 

CPC 464 
MBi<8tRSHif NUWER 

neiiSTERFn WME 

EX3IRV DATE 
| sjf !v.wk*«ii stEnmHM«r((;Nni[Gffoios"t«»iOfi.M 1 

ONE GREAT IDEA AFTER ANOTHER 

BOOTS Comer Currys Dixons 
G r e e n s ^ M I W I W H R U H B E L O W S 

_ _ AND OTHER 
WHSMITH WIGFALLS WOOLWORTH cm™™ 

•C?/M UK fcOGD .ii • Iridc Marks uf digital Uf sea ch 
IV likr lu kii'jw ino.c iiooutthc cxcitingCPC 4(>4 complete computer uystrm. 
Pleasesend me literature right away. 
NAME 
ADIJK.-JSS 

POSTCODE 
To: Amstrad Consumer E'eet-onics PLC, B'entwood House, 169 King's Road, Brentwood, 
Essex CM14 4EE 
PRICKS CORRECT AT TIMS OF GOING TO JRKSS.NOTALL STORES STOCK Al 1.1 'KODICTS. YCTJ 



Exciting 30 action makes SENTINEL the most realistic poirt-ol-
vieSv game you've overplayed You're on 3 starshlp command 
de-;k with the latest ir utt-a-soprt sticatod computerised 
Instrumentation. Use it to navigate throtgh deadly aste.oidb«iis. 
destroy enemy ships arid track their battlestars through — 
"Inlengalactic minefields. Along tne way voull dock andreluel. 
It s tough duty but you've earned the comnrand New can you 
prevent pnony forces from capturirg your home ptanei? 
jTsjMln your hands. I ~~h 
C o r n m o a W # 4 ; — J I ! / 

SELECTED 
TITLES 

AVAILABLE 
SOON FOR 
SPECTRUM 

You're at [he controls tor this ^ — 
World War I dogfight ga rn i I 1 
Shooi down enemy planas, ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
bomb targets, st/afo tanks and gun emplacements^- there'sconsiant 
action on th« Incredible3-Ddiagon<illy scrolling screen. At the same r — 
t me, you have to keep track of altitude, spsed fuel and demag«. 
Medals don tccme easy. You mustmastera series of flying skills 
and perform them with pln;>olrt atcuracy.One sHp and you've lost 
;t al' - evenyoy Ufa. Happy landirgs, ace! 

Commodora 64 and Atari. 

CASSETTE 

§1 H 

feSfeII 

I, 



CASTLE 
CRFPJ* CASTLF. TOR Oric Atmos is a 12 
scruen platforms and ladders Rime w i th many 
different obstacles and hidden hazards :o 
avoid. You have been thrown inlo I he 
dungeon of the castle and you have to escape 
by reaching the door in the top left hand cor 

:ier o f each roam To help you escape you can 
move up, i ovm, left, right ami it m p 

Five lives are given at the start of each game 
plus one extra should you complete all .2 
icrccriE. Once one screen boa been completed 
you arc awarded a .umber o" points depen-
ding on how long yau took. The Escape key 
nan be used to end a game at o i y point i f you 
are feeling suicical. 

A rcrord of the top 10 scores is stored 
min imum 1000 points — w i th the name 5f the 
scorers — maximum eight character*. 

To ente- the program, first ype in listing 1 
and save ii on ccsse:te with: 
CSAVE"CASTLE'\AUTO 
Next, :ype 
HIMEM7167 

Listing 2. 
10 INPUT" St ar t acctess f ' S ' U i one 5" 

s 
20 iFn* 'S"~HEtfEHQELSEO0 Ft 

3fl PRiNTftlDstHEXstn) 2) : 
3S tn>ur«)* 
40 IK04 'S"TICN30 
53 POKEa UALt * " -3s) 
63 :C=C + ^ L l ' 8 " ' 8 $ 
7B tiOtC'JJ 
W HNJNT 'CHECK "C 
ad p r i n t 
\ m GITO'B 

ilien New end enter :hc machinc-code loader 
— listing; 2. 

After l ist ing 2 has :>ee;i entered, type Run. 
The code ir. listing 3 can now be entered block 
by block, To do this, i m u t the start address, 
then the numbers wi th a picas o f the Return 
key between each; enter S once l block has 
been completed. To help detect tvping errors, 
the machine-ode loader calculates tne totel 
s.im o f all the bytes iu one block which can be 

compared with the number r;iven at the end of 

each block in the listing. 
I f the two r.umbeis are not equal, then there 

is an error and the block wi l l have to be re-
entered. Th is method of error detecting 
although not infallible w i l l uncover m.isi 
mistakes. 

After the whole of l isting 3 s finished, first-
ly , well done, and secondly, position the 
cassette directly after listing 1 and enter the 
following: 
POKE 4608C.96:CSAVE"CASTLE2".A^6080. 
E47104,AUTO 
POKE 8912,D0.CSAVE 'CAS""LE3'"AG 92 
£30720,AUTO 

The gitne i ; now complete and runs 
automatically on 
CLOAD"CASTLE" 

1 see IIU leuMiu * h y tl:c game should not 
also work on the 43K O r c - 1 but i f you have 
an Atmos then you may wish to record the 
"error ignorer" program, printed in the 
manual, before list.ng 1. 

Listing 1. 

1>5 rt--.lt" W./•• 1 s .111 r hiJSf-
-••) IL j-IC :CtC:-lD 
iD C>:E«-H> i<WiUu '>t 

n-if (•, • : f f :i 
A: DIRHaj'Kerf 
i / f'UKt«C?l5 a 

c sa: i - i ; J 

HK H»Uj-'ewn :-iKD?)ea9 
70 'lEKTS 
Pit' j.l -.. -isejs.e 

PfiJNTSf'r :6 **< txi to i« » 

iza rsiM&rr.iei . 
\ ;e pciNTSPCttr t 

* I. 4 . K J V. 

I I IIK ( O t l x 

<2i PRIM5PCie< ' « r t • I « 

I V. * ? : s T 0 P C t i l t r « I • t t j » i t I 

14C PR:NT 

13lj ?R:NTSfCC5; "**» • *<» < 

:o» J » * » • » 

ps sTS»ctO) • « • m . < 

i90 p?:*rsp«e> » * • x t 
ma ftniri_ci-ccb:• * ».** * t 

tx-
2C0 PR|n::-»|NT« .M»fi !. 

y *ty le t D j r lev " 
icr rK INT l~HI(T 

0-is;ins 1 continued on page 79) 
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(listing 1 continued from page 77; 
210 FRINI :=>s:hT ' ,CFR*C17J,,'Cvnti»U : 
2]£ PRJ'f 
120 FR1H!" ';HR«127J C-tft3i U < - I 

("I" 
t'ja PRIM ' ECLrto- • jht r 
» l l f 
>4(1 PRINT •:HR«(2?:"BC.r6ci tjcun d 
CJ1 ' 
7-.W. ^HIN" 'T.HK4:7/ PC. tot kl> L 
2C0 3RINT" T.HS«[?? FSnit 04r - J 

jyf" 
ass *chp'c77 •/:£«: «• 

rj 
270 sisiBieeo 
200 a c - O ' i O i P C f E f i v i , ia;pi;i!MM4as,a 
VUf : : l :r>"i l IPCINF''1H»-41F»' 
LFE»"J'£»"A 10SURS OF IHB C*STT£" 
cupt:": 
•jaa f'k: I-1 :PF!NT 
313 nm iTCia 
3|S Pt.Ql?,3'l*2:niO»CST<5«lli,i; 
320 S » - L E F T « •e«a0ee'*»7-LeN<sif»(Kici 

;) j>i;t;«tsT"HM--i j JJ,2J 
32Z PLOTS, CIRKRUUlC/'lJiM 
330 PLO-J 7,3- * 

P-OTM^tltt.ntim :W*T[ 
350 GDsLBiaay 
i-sa (ivnsa 
I Joe M.0Tl,Jl?,CH»«r |7j + r.ifK»i J •1 'T<M 
b'0l.c U K i l l ' 
ues KK«-KLI« 
;sja FOPI-i rtsans 
1020 iFKt»*-' niFiOsae 
Ii? -a N; x 11 
1K40 h't ilh'J 
JiWfi Jfl] I SB 

HI ci .^- i tMSiHj tMJi 
1JJ)J>niun , j " '= i n i l . . 2 J 
jne FOR. - J tail 
;i2<* rviKtuiiS-1,«ano«tfl».;,nj-« 
Vl'jO «[0< I 
, -.4 4. iC, 
1150 GOSJBJ008s*1.fl''0, 0>4i<».M41 103 
7100 F K • Ml?iP0KEll26fl.l8:P0|!t Wlt:j>, 

Id 
:170 I'LOMB.l). lluR &<irc I: CULH" 
t j f t. 
;23B -.»-
'.net irift -nieSTaiiaiTliEF- i 
.r.?.? m i 2 
;23C hex": 

2i43 SC'WUPtJ 
JaRi-i'cia 

2:60 :rt-::'Hi([;iHLti2sn(; 
ii/<6 ntxi 
7700 FOP :6C 13268 
ii ia -JfiJiSfOlSTE"1 ) 
/Mt TW(,Jrlj-nJ»,i|lft. •i -i'JCJJ 

H E X I I 
254® PLO*:0>3, "utn I 3 c n * r 
23S3 FL013, lit "y«. »TC PCU T RR»S »' •> 
<563 'LC73, j j. l<w cisl Ic. 
2'j/H JLOI0, lii 'Pltftit «nt«t yon 
2567) "-Q9J- lt£l?!FRIN- :SESTC »r-«!N •>" J5 

2:0a 3hT>i«: >x»=cMi(«i K H j s a e 
2303 !Sfi9r:tK«)<3;iHFB2BM 
'jh? iFf><C'.xi)-:;7TKN:rn*-- thei2B08 

i.Li=H*-Ltr! »U-t. LtNiM j- I i :nR|nrx» ; :C3 
ices«a 
2C2e :FUcHlN*J«IHtS:'6«8 
7S30 HiCfl-SC:HIIPJ-N« 
2613 FCPiWTSJW 

FORi-!0-o:eesrE,,2 

s -...n:I: , I , •, e: ;omi2,23B- I ]« 
iajc Nixr: 
3D-0 KiTUH. 
•IHKrt 1-fktK'. I 1-ltll'SdU 
•teia c»KE«7Bfi].»F'aB 

U3KCtl70C4, >EC33 
ajKiH/iBsj/iH- ite 

40t0 KKi'/ZM, hi. 
4333 Ri T Jhh-

i:3KFi?Bei.nF:33 
4̂1C :0KEI?0e',*ES^H 
i'JSK i UKfcî BC?. «£B1F 
isae tctO'040 

RET fi^f tj'IE it. 
lM»b iJt»01,«, I 
iisaaia REPQ N.OUFN—)iMtnjtPi»,u,a,e. 

RETJRpt 
la i i i TUi C i 3.N, ]? 
!i04O FO-;:-lnn«U!N£XT 
iiH ît ijroiaase 
1(060 li».S.59.3.:iH, I, re. 5.53,9 

i at 
jMfa c^n - i , - i 

listing 3. 
STilRl̂  

21 
Hf 
at 

tr, ?» 
f3 f-5 

!» 
(9 6: 
.4 14 
».•> a« 
S i .i 
It 60 
'4 /i 
:a t» 
ro 73 
J5 20 
?5 G7 
10 J4 74 er 
14 0? 
2C 65 
23 2) 
23 2) 

23 
ni .<•;, 
?n 
?R 17. 
2B ?? 
23 JO 
23 » 
23 2b 
20 20 
2U M 
21) 2U 
7i) va 
20 20 
22 ct 
28 :3 
JV jV) 
20 :o 
20 ;o 
20 
to if) 
2U .U 
h: '0 
n? IB 
e-. 
CrtE.'K 

2<s s-! oe 
6E 20 20 
i l i t t >!< 
22 

>3 «-J 
ti 

?0 rf 
- (7 

nr. r>r. :n 
03 57 o 

so -:c 
5-1 
Bi 6 t .'o 
23 /4 t.B 

:•! 
Of 2U CibC 
2a '.4 4 
07 O'J 14 
1- 02 30 
77 0; ;z 
2e 31 a 

63 ?i 
23 20 
20 20 20 
20 20 20 
20 20 10 
20 7<t ;u 
20 20 .'0 
79. 77! <0 

?n 
23 20 20 
23 20 73 
23 20 20 
20 20 20 
2U 20 20 
M 2<i iU 
;e 2Z 

23 2a 
2D 70 

2t 20 
it 20 20 

2e 20 
2C 20 20 
it £8 iU 
2C 20 20 

ee fi? 
sa en 

i; ?n » 
- ;or>7; 

0:. 20 04 7J 
20 20 20 23 
•ru or es tl 
73 20 11 05 

23 « 
11 at 23 2i> 

r.r. r.r, ?s> 
7! ?fl 4B U 
r.h (IF nf. Ki 
OE n< 03 77 
et T9 W » 
K 67 72 €5 

23 i-i 14 
2D 6J 75 

I' M 00 1£ 
01 22 61 77 
at 4̂ t>0 ts 
2» U2 7a .4 
7t -jt ra 
70 20 20 .0 
a; 20 ec m 
20 20 20 !4 
23 20 20 
26 20 20 20 
23 20 20 20 
7a 20 20 20 
;•« jc 20 :s 
26 23 20 .'3 
71 7'A 72 ?a 
7-1 ?!) 23 ?i) 
75 ?il 7.1 •'il 
23 20 ?n (i 
2J 20 70 '0 
23 20 20 >0 
23 2e 20 !0 
It ii 4U Ct 
20 23 23 16 
7B 23 IB 23 
J!) 70 20 70 
M 2" CM û 
20 20 20 70 
20 20 20 ti 
20 22 20 23 

?e 
JSt 7H 20 20 
Of! 13 43 38 

M ft | S3 
« rr 

OE 07 
00 

au 
20 20 
6: ftS 
20 5'. 

39 
72 72 
73 23 
na nt 
14 14 
65 6£ 
•J? 4f 
5[ M 

74 

6: 72 
2t 62 
Bt 73 
ts: 2U 
it 
7i 74 
2> 20 
23 23 
2» 73 
2» 23 
2* 2 3 
2V 20 
24 20 
» 2e 
73 20 
23 2 a 
73 23 
73 
73 20 
23 2fl 

2B 
« 20 
2* 23 79 
/I .<' 

Ji 20 
JJ 20 
73 20 
is £0 
a: ua 
07 0 3 
35 ee 

5TI»R=l£2D 
aft ai rr <>2 JI :r. ? FF 
C'lEtK- 50: 

STNF'-IEOO 
W/ •* W a- TN TS 
UHT.CKS 332 

00 CI K 
CFs:*- ?B2 
STVT-1-13D 
3)J 2C 0? 2C FI 
CHECKS 131 

STflBT-
:2 B4 
05 66 
00 30 
00 47 
00 
03 Vi 
33 « 

31 
ao lis 
33 13 
nB ir. 
r.nE".if-

•.EEC 
02 05 
0< 01 
e( 00 
0' 33 
33 63 
i i 66 

OA 
31 00 
01 0a 
0? OH 

00 
• 17*5 

00 92 
03 
00 ( 0 
00 13 
00 63 
es aa 
N 63 
aa bo 
OK 30 
qr no 
FF 

e: ei 
01 04 

ce 
65 03 
06 33 
03 
31 01 
m» on 
U» 7S 
«n Oil 

is M " JJ v* it » j' ee 'a M 
03 30 <3 OH HI. ail uj FF 
t̂iECK- 1434 

ST/RT 
ea oi 
e® a? 
03 33 
ia OF 
3a 0F 
30 00 
HO 00 

0] 
07 

13 3E 
» 3i 

IE 
13 0f 
18 0£ 
«• 0E 
87 2. 
C0 a 

- I7.tr. 

?.?. ee ..41 30 at aa 04 
03 ZR aa ai 0C 01 
OR TO IT ;a ou AU A 
13 80 Or. NJ UI- IA AJ 
00 3T ,0 MI 00 ai-
03 8D ti 00 00 011 B; 
00 00 EJ 0T 03 20 75 
21! m 23 20 33 ZZ 07 
20 02 £3 •• 

n;. 
CHECK- 713 

jrt 34 ?j 03 00 03 an 13 00 ia 
aa aa 33 oh 11 :? an oa nf 02 t i 
:i :: 33 8s ea 30 en on 17 17 f« 
aa uu aa 0« 00 C6 e«. 01 is 10 .s 
its 16 1: jb is .0 16 ic 13 in 
11 10 3L J. 03 00 03 03 77 17 17 
ee w at tt 00 e»; t 13 33 77 »F 
ic 03 20 3) iK. »a 7 i? aa 33 w 
ea ae u is ot> uu •> 
C-ELU- 230:. 

STPRT-27C0 
7C 03 20 00 W 33 13 19 30 Ja 

aa 00 at Ift 33 Zi 30 SE 92 
ee aa aa in ta 30 33 00 33 aa 
7? is 13 at 33 30 IC 01 IC 10 30 
37 tr. in (11 a3 ic ;o as 00 :t .D 
3< 00 12 KM on 20 ni 00 ,F 
06 Oa 00 00 Hrt 00 IE 00 >10 «F 

03 20 20 00 0e 20 77. 77 w. 
21 00 00 ii 00 33 
CH£wK4 1664 

= I -
ai< aa 
aa aa 
an :u 
33 10 
an uu 
1)3 U0 
23 01 
OB 00 
CHECK-
i ' W 
51 33 
33 33 
2. 21 
33 2! 
33 21 
03 HO 
03 00 
SC 00 
25 2* 
CHECH-

32 E3 
aa <o 
aa to 
IE) «o 
IB to 
02 4C 
UU 10 
UU 12 
uu .1 
13-a 

• 22vK> 
24 >a 
7.-7I >0 
aa an 
2! an 
21 UU 
fit U 
22 53 
24 
23 vi 
• 2743 

AZ a a 13 A EU 
IS IRF aa 30 76 70 <TI 
IF 13 Hi) 30 00 03 » 
Of 4R 00 02 06 00 33 
6F no nn m i)0 IB 13 
0: 30 00 no on 10 IB 
66 LO in 00 ON IA 

0E 00 21 71 00 00 40 
21 00 00 FF 

IT A aa 
I; I» au 
21 2; no 
07 on ON 
NJ au uu 
Ut 22 23 
03 M! 22 
2' 25 24 
2'J 24 43 

IB IE 
Vi CL 
£3 25 
C3 01 
ta ut 
tu Ul 
VJ 01 

2' 
l-F 

32 (7 e2 
IE £4 04 
aa ie 00 
33 02 
aa is at 
an if 
uu »3 r.F 
uo of 
ia >3 or 
on ta or 

3114-2(00 
34 01 30 00 3a 03 03 0 3 33 30 

3 3 33 03 00 0 7 3/ 03 do 0D 30 0L-
ii) 30 03 00 00 33 0<! 00 00 U0 32 
a a 30 03 00 00 3H (IF: 03 UL) UU Of 
0ft 30 0L' 00 flfi K* 00 (10 Cr» Of 
aa 30 o- M «O NC ON er. CT> at 
an LU OI no no «N M na EA te 4F 

79 •}*. V? AS 'r 
20 on IB g" iti « aa aa it 2t 

0<t 00 « 0C ?r. 33 2(- aA 
48 01 26 25 40 0S TS 7FT 33 (K 2ft 
IT 23 W 26 M NA <B 0: 2B 
26 33 26 76 .>» 03 70 7F. 0T 7,7, 
26 25 00 00 "F 
CI«TC<- 23 J0 

27 J, 
33 02 
30 26 
30 2-3 
03 30 
00 30 
ec & 
2= tl! 
CXEfX 

iTOir-
70 70 
2C 5C 
20 ;o 
aa iu 
aa m 
aa f i 
uu 3a 

• .J 
00 30 
Cl-ECK-

2033 
03 27 27 EI3 00 27 :7 OR 9.7, 
ii aa 27 27 00 KZ 53 01 
Oil HH 73 23 a US ti 0« 00 
2A OU aa 33 IA AI AA 011 AA 
,:') m oa U) aa aa 3a a 20 
24 2E 03 03 0» 03 31) 21 20 
00 00 00 03 2B 7H I»l 39 UU 
20 23 00 02 9.9, 9.9. iet B« 7H 
00 02 00 00 02 
— 7213 
?ron 
07 7F. 
Of 0fl 
£J <93 
33 aa 
J2 24 
an uu 
nil u 
ec in 
i342 

7t: in 
7C X 
7C 2C 

,• 
•to ;E 
32 (0 
aa 60 
uv i t 
IB kt 

00 2C 2C 33 00 
00 00 =>0 73 E4 
00 00 22 21 03 
4- <1/ /r Ai 
7E no na AA an 
OF no on IA 
:E jO on on 
tl iQ 00 S) cc 
01 FF 

OÎ FT-rJoo 
30 33 63 21 33 KU 33 
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j V y ( v m p i lor i« 
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| (or phoneOi-514 1871 tosavetime) I enclose acheque'POrerrittarce 

icr £ made payabe to SHARDS SOFTWARE, 
! Sgnej ........_ 
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I Program 
2710 
2718 
2720 
27213 
2730 
2738 
274(5 
2748 
2750 
2758 
2760 
2768 
2770 
2778 
2780 
2788 
27*70 
2796 
27A0 
27AE 
27B0 
27B8 
27C0 
27C8 
27D0 
27D8 
27E0 
27E8 
27F0 
27F8 
2800 
2808 
2810 
2818 
2B20 
2828 
2B30 

2 8 3 8 
2 8 4 0 
284fcf 
2 8 5 0 
2 8 5 8 
2860 
2868 
2 8 7 0 
2 8 7 8 
2 8 B 0 
2 8 3 8 
2 8 9 0 
2 8 9 8 
2BA0 
28A8 
2BB0 
2808 
28C0 
2SC8 
2 8 3 0 
28D8 
2 8 E 0 
2QE8 
28F0 
2 8 F 8 
2 7 0 0 
2 9 0 8 
2 9 1 0 
2 9 1 8 
2 9 2 0 
2 9 2 8 
2 9 3 0 
2 9 3 8 
2 9 4 0 
2 9 4 8 
2 9 b 0 
2 9 5 8 
2 9 6 0 

2. 
7 F 2 D 4 9 7 F 2 D 4 A I 0 8 E 2B9 
0 6 0 0 1 0 B F 2 D 4 3 I 0 B F 2 1 1 
2 D 4 7 1 0 B E 1 E B 0 1 0 B F I F F 
2 D 4 S 1 7 0 2 ~ C B E 0 4 i 2 24B 
9 F 8 8 8 E 2 D 6 2 B D 9 0 E 5 4 7 6 
1 7 0 2 1 F 2 7 - B 9 E 8 8 3 0 2B0 
0 2 A 7 B 4 3 1 5 9 2 / W / W 1 2B6 
4 E 2 6 E D 1 7 0 2 B 8 8 6 1 E 2D6 
B72n42RFa40P11 7 0 2 1D1 
B A I 7 0 4 - F 1 7 0 1 C 5 1 7 2C8 
02G31 73 1 ! r 5 2 7 F 5 8 1 3 6 F 
0 , 5 1 0 ^ / 0 . 5 / 1 8 1 0 9 2 6 15E 
1 3 8 C 0 5 ~ F 2 7 E 6 E 7 8 0 « 1 7 
1 0 B E 2 D 4 3 3 1 2 1 1 0 B F 25F 
2 D 4 3 2 0 D 5 8 1 0 B 2 6 1 5 2 2 9 
8 C 0 4 3 0 2 7 C F E 7 8 4 3 0 3 2 1 
1 F 1 0 6 E 2 D 4 3 3 1 3 F 1 0 IDC 
B F 2 D 4 3 2 0 3 C 8 1 5 E 2 6 31E 
3 9 8 C 3 4 2 0 2 5 1 2 E 7 B 4 28E 
3 0 8 B E 0 1 0 B E 2 D 4 3 3 1 3 0 7 
A 8 E 0 1 0 9 F 2 D 4 3 2 0 A 1 3 8 8 
10BE2D4710BCQ600 1E4 
2 7 9 A 3 1 A 8 E 0 1 0 B F 2 D 3 7 6 
4 7 1 0 B E 2 D 4 3 3 1 A 8 E 0 33E 
1 0 B F 2 D 4 3 L 7 0 2 3 C 1 6 1AA 
F F 7 F Q 1 0 A 2 6 3 C 8 C 0 5 2FC 
DF2213C7O430QQ20 3G7 
1 0 B E 2 D 4 3 3 1 A 8 2 0 1 0 2 4 7 
B F 2 D 4 3 I 6 F F 6 3 1 0 B E 3 7 5 
2 D 4 7 1 0 8 C 1 B F F 1 0 2 4 25E 
F F 5 A 3 1 A 8 2 0 1 0 B F 2 D 34E 
4 7 1 0 B E 2 D 4 3 3 1 A 8 2 0 27E 
1 0 B F 2 D 4 3 1 7 0 1 F C 1 6 2 6 9 
" F 3 F 8 1 0 C 2 6 0 6 1 7 0 0 2 0 E 
E F 1 6 F F 3 5 B 1 5 D 2 6 0 5 3 4 2 
3 D 3 5 1 6 F F 2 C 8 1 1 5 2 6 2BF 
3 5 9 D 4 2 1 & F F 2 3 8 1 5 F 2EC 
2 6 0 6 1 7 0 2 2 E 1 6 F F 1 9 1A1 
3 1 5 B 2 6 0 9 1 7 0 2 4 C 1 7 187 
0 1 U V 1 6 h F 0 C 8 1 1 3 2 6 2A5 
0 8 3 4 1 4 1 7 0 4 6 B 1 6 2 3 EF 
9 D R n 4 C 1 6 F E F B 3 9 1 0 3CE 
3 E 2 D 4 5 A 6 A 2 A 7 2 1 1 0 3 5 0 
3 C 2 D 4 3 2 6 F 6 8 6 6 0 A 7 3D5 
ft4L/U1VI-J.V10BE2D 2 8 F 
4 3 A 6 2 1 A 7 A 0 1 0 B C 2 D 34A 
4 5 2 6 F 6 B 6 A 0 R 7 1 D F F 41 A 
1 7 0 1 8 8 3 9 E 7 8 4 1 0 B E 3 1 2 
2D4310BC1DDF220E 2 3 8 
3 0 0 1 3 1 2 1 1 F 1 0 C 4 1 F 195 
2 6 F 6 1 0 B F 2 D 4 3 3 9 3 4 2C8 
0 6 8 1 0 D 2 6 0 4 E D D D 2 0 2 4 8 
3 1 8 1 2 0 2 5 4 B 4 D 2 B 0 C 1C6 
8 1 4 0 2 5 0 6 8 1 6 0 2 5 0 4 1F6 
8 4 D F 8 8 4 0 A 7 E 0 1 0 B E 4 2 0 
2 D 4 3 1 0 8 C 1 D F F 2 5 0 C 2 5 9 
2 7 0 4 3 0 J F 2 0 0 C A 7 A 4 1F1 
3 0 1 F 2 0 0 6 A 7 A 0 1 0 B F 2 3 B 
2 D 4 3 B C 0 5 F F 2 3 2 7 1 0 25A 
BE2D ' ' 710BC1BFF24 30C 
0 7 3 1 A 8 2 0 1 0 B F 2 D 4 7 2 4 3 
1 7 0 1 1 8 8 E 0 5 E 0 2 0 0 E 1D1 
8 6 6 0 A 7 8 0 1 0 B E 2 D 4 3 3 4 B 
A 7 A 0 1 0 B F 2 D 4 3 3 5 8 6 3 4 1 
3 4 - . 0 1 0 B E 2 D 4 3 O 6 6 0 26G 
A 7 8 0 A 7 A 0 1 F 1 0 C 4 1 F 3 8 0 
2 6 F 4 3 5 9 0 3 4 1 0 8 D 0 2 2 B 2 
3 5 9 0 7 A 2 D 4 2 2 6 0 B 8 6 2 6 5 
3 C B 7 2 D 4 2 A 6 8 4 B 8 4 0 3 5 4 
A 7 8 4 8 E 0 3 2 0 3 0 1 F 2 6 2 5 1 
F C 3 9 F 6 F F 0 0 C A 8 0 7 D 4 F 1 
F F 0 2 2 B 0 2 C A 4 0 3 9 C 6 3 3 7 
! V K 7 F F 0 2 F 6 F F 0 0 C 4 5 3 0 
4 0 3 9 3 4 1 4 8 D 0 3 4 D 3 5 1D3 
9 4 3 2 7 E E F 0 1 ^ 1 7 F F F 3 A 2 

2 9 6 8 
2 9 7 e 
29 7£ 
29SE 
2 9 8 8 
2 9 9 0 
2 9 9 8 
2 9 A 0 
2 9 A 8 
2 9 B 0 
2 9 B 8 
2 9 C 0 
2 9 C 8 
2 9 H 0 
2 9 D 8 
2 9 E 0 
2VLO 
2 9 F 0 
29FR 
2 A 0 0 
2 A 0 8 
2 A 1 0 
2 A 1 8 
2 A 2 0 
2 A 2 8 
2 A 3 0 
2 A 3 8 
2 A 4 0 
2 A 4 8 
2 A 5 0 
2 A 5 8 
2 A ^ 0 
2 A 6 8 
2 A 7 0 
2 A 7 8 
2 A 3 0 
2A8D 
2 A 9 0 
2 A 9 8 
2 A A 0 
2AA8 
2 A 3 0 
2AB8 
2AC0 
2AC8 
2AD0 
•PAIR 

0 2 F 6 F F 0 0 C A 8 0 F 1 8 4 
2 7 7 2 1 F 9 8 7 3 F F 0 2 8 D 
C 9 C 1 F F 2 6 6 7 A 7 8 0 6 F 
E4C&FEF7FFB2BDBA 
E 7 6 1 E 8 8 4 E 4 8 4 A 6 6 1 
A 7 8 0 5 D 2 6 0 A 6 C E 4 4 3 
7 9 F F 0 2 2 5 E 9 2 0 4 5 * E 
9 7 8 D 9 A 1 E 8 9 8 D 9 B E 1 
6 1 1 E 9 9 2 6 3 7 A A E 4 8 0 
0 8 B B 0 8 5 4 2 4 F B 4 D 2 7 
3 2 B 1 3 C 2 5 1 7 8 1 1 1 2 5 
2 8 B 1 2 A 2 2 2 2 8 B 3 0 8 D 
8 6 2 7 1 2 7 D 0 1 4 9 2 6 0 0 
8 A 2 0 2 0 0 9 8 B 3 0 1 7 F F 
7 6 2 6 0 2 B 0 1 0 8 1 1 2 2 6 
0 4 7 3 3 1 4 9 4 F 3 5 O 0 8 0 
1 A 3 0 0 B 4 8 L 7 F F 6 0 2 6 
0 1 4 C 8 E 2 D 2 6 A 6 8 6 2 0 
F 4 n A A 0 R F R 4 0 0 E 7 8 0 
B O 3 5 F F 2 3 F 9 3 9 8 E 0 6 
0 0 8 6 6 0 A 7 8 0 8 C 1 E 0 1 
2 6 F 9 3 9 1 0 B f c 2 U A / U t 
0 4 0 0 A 6 A 0 A 7 C 0 1 1 8 3 
0 6 0 0 2 6 F 6 . 3 9 3 4 1 A 7 D 
2 D 4 9 2 6 1 F B 6 F F 0 0 B A 
C 0 8 1 F F 2 6 0 5 7 F 2 D 4 A 
202F7C2D4AB62O4A 
3 1 6 4 2 5 2 5 8 6 F F B 7 2 D 
4 9 2 0 1 E 7 F F F 0 2 B 6 F F 
0 0 0 A C 0 B 1 F F 2 6 0 5 7 F 
2 D 4 9 2 0 0 D 8 E 0 1 5 1 8 6 
r r 5 F A 7 8 S 5 C C i e B 2 3 
F 9 3 5 9 6 3 4 1 0 8 D 5 E 1 0 
8 C 1 D D F 2 2 1 8 A 6 A B 2 0 
A 7 A 0 1 0 8 C 1 D D F 2 3 F 5 
C E 1 D E 0 8 6 6 0 A 7 C 0 1 1 
0 3 1 C 0 0 2 6 F O 3 5 1 0 1 7 
F F S 1 3 9 3 4 1 0 8 D 3 6 3 1 
A 8 2 0 1 0 B F 2 D 4 B 1 0 8 C 
I D F F 2 2 1 3 1 0 8 E 1 D F F 
A6A8E0A7A410BC2D 
4 B 2 3 0 4 3 1 3 r 2 0 r 1 F E 
2 D 4 3 1 0 B E 2 D 4 B 3 1 A 8 
E 0 1 0 B F 2 D 4 3 1 7 F E 4 8 
F F 2 D 4 3 3 5 9 0 1 0 B E 2 O 
4 3 1 F 2 0 C 4 1 F 2 7 0 6 3 1 
3 F 3 0 1 F 2 0 F 4 3 9 3 4 1 4 

3 5 1 
4AC 
5E7 
5 2 3 
3 4 7 
38E 
46E 
3 6 r 
282 
1B2 
25F 
1B9 
2A4 
1E7 
2 5 5 
2 8 9 
27A 
4 0 3 
3 7 9 
2 B 8 
3 6 8 
3 4 5 
7 2 2 
2FA 
3 6 1 
2 6 h 
3 9 8 
3BC 
3 7 4 
2 0 9 
3D2 
3 0 3 
3 3 0 
3 F 7 
4 2 9 
2 1 B 
2 F 1 
2AB 
3 0 B 
4 7 2 
2F1 
2 3 F 
37C 
3 2 F 
1C3 
2 2 3 

Features w Wordprof include 

I Full auto repeat on ke/s. 
I2K, 100 percent machinecodn 
I Stores four separate files each 6144 
characters in length. 

I Files can be swapped. 
I Automatic scrolling through text. 
I Complete on screen editing. 
iGcarot" through n fllw lot d string. 
I Dump to printer with double width or 
nornal. 
I -lies can be saved .o tape from Basic. 

7AE0 1 7 r r 1 6 C C 0 4 0 0 9 F S 3 2 E 5 
2AE8 8 E 2 D 7 5 B D 9 0 E 5 3 5 1 4 3AB 
2AF0 B D 2 9 5 A 2 7 F B 8 1 3 1 1 0 3 2 4 
2AF8 2 7 0 1 0 3 B 1 3 2 2 7 3 E 81 1C4 
2 B 0 0 3 3 7 7 1 7 8 1 3 4 2 7 0 D 8 1 1DB 
2BS38 35102700FE813£>26 2 4 7 
? B 1 0 D F 1 6 0 0 E 4 1 7 F E F C 1 6 4 0 0 
2 B 1 8 F B F 6 3 4 1 4 8 6 0 D B D 8 0 4 0 9 
2 B 2 0 0 C 8 6 3 E B D 8 0 0 C 9 E 8 8 3 3 F 
2B2S B F 2 D 4 B 1 7 0 1 3 6 C 1 0 1 2 4 7 
7R3B 1 0 2 7 2 0 C 2 1 7 0 1 S A 1 7 1B2 
2 B 3 8 F E D 9 1 6 0 0 B 9 B 6 F r 2 2 47D 
2 B 4 0 8 5 0 1 1 0 2 6 0 0 B 2 1 3 B E 23C 
2B4B 2 D 4 3 1 0 B F 2 D 4 B 3 4 1 4 I F F 
2 B 5 0 17FEA68E2EE6BD90 4AA 
7RS8 E 5 1 7 F D F E 2 7 F B 8 1 5 9 4 F 3 
2 B 6 0 2 6 0 8 B 6 2 D 6 2 B D 8 3 0 F 2BF 
2 B 6 8 2 0 0 A 8 1 4 E 2 6 E B B 6 2 D 2ED 
2 B / 0 61BDBM0F17FE82SE 3D2 
2 B 7 8 2E83BD90E5BD3B10 3 8 B 
2 B 8 0 8 E 0 6 0 0 1 0 B F 2 D 4 7 A 6 27H 
2B8B A 0 8 1 6 0 2 6 0 4 8 6 2 0 2 0 2 7 1 
2 B 9 0 0 E 8 1 6 1 2 5 0 4 8 0 4 0 2 0 I F 9 
2 B 9 8 0 6 E 1 1 F 2 2 0 2 8 B 6 0 B D 2 7 2 
2BA0 8 0 0 F 1 0 B C 2 D 4 B 2 4 3 7 2 2 E 
2BA8 8 D 0 9 1 7 F D A D 8 1 0 3 2 7 3 0 2 
2BB0 2 E 2 0 D 4 1 F 2 3 C 4 1 F 2 7 2 6 B 
2BB8 £ 1 3 9 8 6 0 D B D 8 0 0 F F E 3 1 7 
2BC0 2 D 1 7 1 1 8 3 1 B r r 2 4 1 6 25C 
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IDRAGON 
ORDPROF 

Simon Tully and a 
machine-code word-

processing program 
for the Dragon. 

T e * l is typed icx the tiorituil way wi ih auto 
key repeal i f a key is depressed for two 
seconds. You control the cursor with the ar-
row keys. To insert a single character from the 
cursor use Shift and right arrow k;y together. 

To delete use Shift and left arrow key. To 
insert whole lines use Shift and down arrow 
k^y. To delete whole lines use Shift anc up ar-
row. Shift and 0 put you into lowei tuse — 
gtcen on black — as noimal. The dear key 
deletes f iom the cursor to the end of the line. 

F.ach file is ! 2 screens in length — 6144 
characters. 

Pressing ihe break key gives you a menu 
w.th single key commands. Pressing key 1 ex-
its the program and enables vou :o save files to 
tape as per addresses displayed. 

Pressing key 2 dumps current file to printer 
up to ilie cuisoi posh.oii. Alnke sure the cur-
sor is placet at the end of text required. 

Pressing key 3 is a search facility which re-
quires you ta enter a target string cf up to 19 
characters in length. 

The search is peifo l ined from he ctrsor 
position plus one to the end o f (he file. I f the 
target string is not found the cuisor returns to 
the beginning cf text else the cursor is placcd 
on the target stting. Pressing Shift a id @ con-
tinues search Tor any reoccurrence o f the 
target string. 

Pressing key 4 clears the current file. Ac-
cidental presses of rhiskey can b ; corrected by 
pressing Y to the question "o ld t;xt> or 
N f . 

Pressing key 5 gives y o i the option to swap 
ihe currcnt file wi;h any of the other three. 

Pressing key 6 just returr.s from menu to 
the current position in text. 1 

2BC8 33C820FF2D47FE2D 3B9 2CB0 8840CJ1424B3A780 39B 
2BD0 4333CB20FF2D4334 301 2CB8 5CB62B4EBDB54A20 366 
2BD8 2017FE373520398D 287 2CC0 A810BE2E433121B6 2EE 
2BE0 D93514SE040010BE 252 2CC8 2D4DA1AC2708108C 286 
2BEB 06001BDr2D4713Dr 210 2CD0 1E0025r£2e3COE2D 252 
2BF0 2D4320048DC43514 22E 2CDB 4E10BF2E4BA6S027 2E2 
2BF8 17FE1816FB5B8E2D 354 2CE0 08A1A i26E2312120 2C7 
2C00 E9A6802705BD800C 384 2CE8 F410BE2E4B313F10 2BA 
2C08 20F73917FDEB8E04 3E1 2CF0 BF2D4317FED710BC 3B6 
2C10 009FB88E2E97BD90 3C7 2CF8 1C1F230E31A9E020 23C 
2C18 E517FD3E27FB8132 40C 2000 F510BF2D47FC2D43 3A4 
2C20 26058E32C8201381 264 2D08 B32D471F01308904 204 
2C28 3326058E4AC92007 226 2D10 00AF63398E0400AF 28C 
2C30 813426E5BE62CA10 38A 2D18 63108E060010BF2D 203 
2C3S 8E0600A6B4E6A4 E7 42F 2D20 4310BF2D4 7393012 201 
2C40 B0A7A0108C1E0026 2A7 2D28 2C3C2B3E2E3E2F3F 1 AC 
2C48 F28E0400108E0600 228 2D30 40135E5F0A5B0815 192 
2C50 10BF2D4310BF2D47 282 2D38 095D20200E0D0C5C 128 
2C58 16FF9DE684C840E7 50B 2D40 030336060^1E0006 6B 
2Ct>0 84CS40398E2D4DC*. 393 2DAR 0000000622000000 26, 
2C68 01EDE505810B2S07 22E 2D50 0000000002000000 0 
2C70 5A27F1301F204581 2A7 2D58 0000000000000000 0 
2C78 1526BA5A27E68S03 23A 2D60 000F0E4F4C442054 170 
2C80 BDB54A20F6810D26 386 2D68 45585A3F2E285920 IF1 
2 C 8 8 0 4 4 F A F R 4 3 9 R 1 2 0 2 5 245 2D70 4F52204E2S00312F 197 
2C90 D82209S660A78086 396 2D78 2020204550495420 1BA 
2C98 205G2020817B24C9 2A5 2D80 50524F4752414D20 238 
2CA0 B 7 2 D 4 B 4 D 2 B 0 C 8 1 4 0 274 2D88 0 D 3 2 2 E 2 0 2 E 2 0 5 0 5 2 16F 
2CA8 250681&0250484D" 298 2390 494E5^204F555420 223 

Program 1, 

1 C L S 
r:i FfiP?ftti . 
ItFUT'S'RF-T FDDPF3'" i-.TS Ff'it ir 

40 ST=Vfll„C "• 
50 PRINTHEXSC 3T U " 
f.B LINEIHPUTRS 
70 CQ=0 
80 FOP. 1=1 TOLE K JSTFP2 
!?ri F'i-M) DS< . I .£> 
1 POKEINT<\.'Z>ST. Vftl.< •> 
113 CO=CO+VRL( "!}H"+P$ 
l?3 HEXTT 
13? LINEINF'iJTC'HI 
143 tFrHsS< /Hfi'f'.S'XO"• THEhPRWT'ff ivir 
- r^i 'JPr "  :(>0'\0''ib 
i m £T=ST-»-g 
168 GOTO50 

2 D 9 8 2 E 2 0 2 0 0 D 3 3 2 E 2 0 2 0 10E 
2DA0 2 0 4 6 4 9 4 E 4 4 2 0 4 1 2 0 ; C 2 
2DA8 5 3 5 4 5 2 4 9 4 E 4 7 0 D 3 4 2 1 8 
2DBB 2 E 2 0 2 0 2 0 4 3 4 C 4 5 4 1 1A3 
2DB8 S 2 2 0 4 D 4 5 4 D 4 F 5 2 5 9 24E< 
2DC0 2 0 0 E 3 5 2 E 2 0 2 0 2 0 5 3 143 
2DC8 5 7 4 1 5 0 2 0 4 2 4 C 4 F 4 3 2 2 8 
2DD0 4 E 5 3 2 0 2 0 0 D 3 6 2 E 2 0 16F 
2DD8 2 0 2 2 5 2 4 5 5 4 5 5 5 2 4 E 2 2 0 
2DE0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 0 D ED 
2DE8 0 0 0 E 5 4 4 F 2 0 5 3 4 1 5 6 1BA 
2DF0 4 5 2 0 5 4 4 5 5 B 5 4 2 0 4 6 2 1 0 
2DFB 4 9 4 C 4 5 3 A 0 D 4 2 4 C 4 F 1FE 
2E00 4 3 4 E 0 D 3 1 5 3 5 4 2 E 5 3 1F4 
2 E 0 9 5 4 4 1 5 2 5 4 3 D 3 1 3 5 3 3 2 1 1 
2 E 1 0 3 6 2 0 2 0 4 5 4 E 4 4 3 D 3 7 I C ! 
2 E 1 8 3 6 3 S 3 0 0 D 3 2 4 E 4 4 2 E ! 9 D 
2 E 2 0 5 3 5 4 4 1 5 2 5 4 3 D 3 1 3 3 22F 
2 E 2 8 3 0 3 0 3 0 2 0 4 5 4 E 4 4 3 D 1C4 
2 E 3 0 3 1 3 9 3 1 3 4 3 4 0 D 3 3 5 2 195 
2 E 3 8 4 4 2 E 5 3 5 4 4 1 5 2 5 4 3 D 23D 
2 E 4 0 3 1 3 9 3 1 3 4 3 5 2 0 4 5 4 E 1B7 
2 E 4 8 4 4 3 D 3 2 3 5 3 2 3 8 3 9 0 D l ^ B 
2 E 5 0 3 4 5 4 4 8 2 E 5 3 5 4 4 1 5 2 2 3 8 
2 E 5 8 5 4 3 E 3 2 3 5 3 2 3 9 3 0 2 0 1B3 
2 E 6 0 4 5 4 E 4 4 3 D 3 3 3 1 3 4 3 3 IDF 
2 E 6 8 3 4 0 E 4 3 5 3 4 1 5 6 4 5 4 D 2 0 0 
2 E 7 0 2 2 4 E 4 1 4 D 4 5 2 2 2 C 5 3 1E4 
2E7B 5 4 4 1 5 2 5 4 2 C 4 5 4 E 4 4 23E 
2E80 2 C 3 0 0 E 0 0 7 0 7 2 6 9 S E 2 2 2 
2 E 8 8 7 4 6 9 6 E 6 7 2 0 6 9 6 E 2 0 2C9 
2E90 7 0 7 2 6 F 6 3 6 5 7 3 7 3 0 0 2FF 
2 E 9 8 5 3 5 7 4 1 5 0 2 0 3 1 5 3 5 4 2 3 3 
2EA0 2 0 4 2 4 C 4 F 4 3 4 B 2 0 5 7 2 0 2 
2EAB 4 9 5 4 4 8 3 A 0 D 4 B 4 5 5 9 2 1 5 
2EB0 2 0 3 2 2 0 2 0 2 0 2 0 3 2 4 E 152 
2EB8 4 4 2 0 4 2 4 C 4 F 4 3 ^ B 0 D IDC 
2EC0 4 E 4 5 5 9 2 0 3 3 2 0 2 0 2 0 19C 
2EC8 2 C 3 3 5 2 4 4 2 0 4 2 4 C 4 F 1E6 
2ED0 4 3 4 E 0 D 4 B 4 5 5 9 2 0 3 4 1D8 
2ED8 2 E 2 0 2 0 2 0 3 4 5 4 4 8 2 0 1 / 0 
2EE0 4 2 4 C 4 F 4 3 4 B 0 D 0 0 4 4 1BC 
2EE8 4 F 2 G 5 9 4 F 5 5 2 0 5 7 4 1 2 2 4 
2EF0 4 E 5 4 2 0 4 4 4 F 5 5 4 2 4 C 2 3 8 
2 E F 8 4 5 2 C 5 7 4 9 4 4 5 4 4 8 3 F 2 2 4 
2F-0U WD2b5*7204hb22;04 t 1BD 
2 F 0 8 2 9 0 0 F F F F F F F F F F F F 6 2 3 
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Engines on...check... 
flaps to 10 degrees.. . 

check...increase 
throttle, release 

brakes. Increase 
throttle to full power 

. .watch air speed 
indicator. Aircraft 

taxi ing, increasing 
speed...170 knots... 

rotate, observe 
vertical speed 

indicator... 
increase elevator 

angle. 
Take off achieved!' 

m m * 
* 

The excitement of a 
DACC 747 take off fires the adrenalin 

... f like no other computer simulation. The 3D 
pilot's view and full array of instrumentation 
challenges you to take the role of piloting a 
Jumbo Jet., .and once in control and taxiing down 
the runway, there's no turning back. 
Take off achieved. Full flying control at your 
fingertips and 

seven British Airports to ffy to.. .the ^^H tta ((,t(1 
drama of landing is waiting to unfold as you sit in ^ H « i ; ; " 
the hot seat of a747 flight deck. H 18 W 
Oyf J*' fin'' ri%d ir iifntfift ir> <snifnt wilK *imitate ̂ netgenc yfi'̂ ms foiktet cid ovdifclc atcrs. K'ji'î ajs 
v 5 cJe ir p?r*pe:*ivc role afford landing. Option*! jic af |oysr rfci 
'OO'V n?Codecs Coi'imttdor̂  £4lc Sovnc ond$pec*tirn 
Alsoovo bMe of DfOSOn32M4. Tordy CC (33k|, BBC Made"1 ^om Ekctroi. A*o i AOa-'dOO-SCO N8k). 

iw N nclW'Rfl VAT oi<J iioilog^ Spt<,tt Tr,Pr,ctfC7 Ccnnctdjrf oi Oist Pfict £11 0 ' • f ! • • -- ^ . . - . 1; * • 

SIMULATOR ®umited® 
B ® ™ N a m e (OiocKiencns) 

F R O M D A C C ;""  
| C:>urty Postcode 
j Please send mc ccoicsof l l ic DACC747 Flight 

Simulalcr a 
I enc ose cheqce/Fosfal Ordsr for t i e total of 

The leaders in Flight Simulation, L _ • _ • _ _ • _ • _ • _ _ • J 
vldcutoi n-nitK .js, tosole ;i»1nknte-:.VMCtO AI!>S flMcli loufj. "ob lltfyLurmCyl^eil'.Wginiis'ai 
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T H I S ARTICLE i:> nut a comparative leview ill 
the usua. sense. Both of the languages are 
good and complete implementations and my. 
msin purpose is to compare the uses to which 
you may put th:m. net to recommend a best 
buy. The ADE syv.cni i ; designed and 
marketed by System, 2 Collegiate Crescent, 
Sheffield and BCPL is an Acornsoft lanttuage. 

ADE: :\n ordinary sssemb.er produces one 
machine-cod; instruction n tiie objtel code — 
the machine code dial w.ll control the com-
puter — for each line of sou ret code — the 
instructions tha: you type inio tne compu:er. 
That is a low level language. Basic, or BCPL, 
or Forth are high level languages because each 
instruction that you type may make the com-
puter carry out hundreds or :hojsands of 
machine cods instructions. The iiasic instruc-
ticin X = SQR(Y), for example, would require 
at least a page of" instructions i f it was written 
Juwn in machine eudt oi assemble i. 

A macro assembler lies somewhere between 
the ordinary low level assembly language and 
the familiar high level languages. A "macro" 
is a set of low level instructions that you have 
wiittcn for your own purposes which you .au 
insert into the object code program simply by 
typing the name of the macro into ;he source 
code. 

Once the macro is written it cen he put into 
a library and taken nut and us=d whcncici you 
wish. In other words you csn build a sei of 
high level instructions to your own design and 
fit them ntc place in your programs just ike 
Bcsic commands. 

ADE is .supplied will, a diie containing 
uL.lity and demonstration prog rains. The 
demonstration is impressive and the SYSLIB 
file has a number of useful macro definitions. 
For example, figure 1 lists macros that wil l 
send in F X oi an astciiik command to (lie 
machine operating system, and handle an er-
ror in your program. 

i 

\ \ \ 

John Dawson takes 
a look at two languages 
for the BBC. 

Each of ihe macro definitions is well 
documented and you should be able to see 
how easy it is to create your own high level 
iustiuciious. Parameters aie ,alucs I hat aie 
passed from ihe main program into a macro or 
a subroutine. Parameter passing is verv 

important since it determines the usefulness 
of any language, not just assemble". 

The ADE macro assembler has good 
facilities to pass parameters into macros. The 
Error macro shows how a number may be 
used in the source code and, also, how the 
address of 3 string can be passed. 

The E pert of ADE is a sophisticated text 
editor lor preparing a.id modifying the source 
code. Kf ch package that appears has to have 
i t ; own editor; BCPL has two, one large and 
one tiny, and Mult i-Forth 85 has another. It is 
a complex job trying to learn three or "ou~ 
different sets of editing key functions and I try 
tc use View for all my source code editing. 

Each of the others has advantages — better 
p-inter control, more advanced search and 
replace faci.ities — better block moves ami so 
on — bet thev take so long to look up in the 
manuals that you use more time than you 
ssve. 

In ADE's defence I must say :hat the editor 
^ includes all the facilities you might reed for 
\wo i i l piucessiug although die commands are 

comparatively lo;v level. Nevertheless, it 
be used for general-purpose text prepar-

ation, tlie ADE manual was written with the 
editor for example, snd you could do much 
Vi-oi sc tliau lo slaudaidisc oil ilie ADE system. 
This is particularly tree since ADE have 
rewr.tten the editor to work in an 80-column 
mode and with th ; second processor, 

The third part of the ADE package is the 
SPY front panel monitor. " F n n r panel" 
refers tc the days — about six years ago! — 
when microcomputers, and big PDF mini-
computers as well, displayed the internal state 

(continued on next page) 

I I can 
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(continued fiorr, previous page) 
af ihc machine on serried ranks of lights >>n 
ihe front panel Fad' light represented a 
binary bit in an interna, register cr buffer and 
the state of cach bit could be altered by 
squally serried ranks of switches. 

SPY Lau be entered from a ruani.ig 
program or from the command state. The 
from panel monitor commands dlo.v >ou to 
view £ section o f memory either From an 
address set by you cr from the program 

unlet. Tiiis nivalis that h e e u n u i secii ju 
of a machinc ccde progrcm is listed in the 
memory block. You can jump automatically to 
ihe address following a JSR — Jump lo sub-
routine instruction — and search fo: a speci-
fier byte pattern. 

Further commands allow ycu to modify the 
contents of memory locations one at a time or 
in blocks, shift blocks of memory and compare 
the contents of two blocks. You can altur the 
G3C2 i i ^ i i i e i i , single-step your way ihrvugh a 
program, continue running a program and 
start execution from a specified address. It's a 
gocd monitoi. 

Comprehensive instructions 
ADE is completed by a comprehensive 

insiruction manual which is properly printed, 
well laid out widi a table of consents and an 
index, and plenty of examples. 

The real diffidence lcLv>een a £i>ul macro-
assembler and the Basic interpreter supplied 
with the BBC Microcomputer is exemplified 
by the program listed in figure 2. I dislike 
antidv labels or. my floppy discs .md so I 
waiitce LU pr im a set of labels in a standard 
format. Figure 3 shows how the disc titles 
appear when they are printed on single-width 
:ontinuous sticky labels. 

It took about 15 minutes to write the 
,uugm u in f.gure 2, and a further 15 or 20 
minutes to edit it until I achieved the layout 
hat I wanted. Basic makes this type of job 
:erribly easy. T i e prcgram remains in the 
computer all the time and can be summoned 
j p on to the screen for instant modification. 
Speed is wholly unimportant in this appli-
cation. The number of lines to be printed can 
oe altered very quickly until the program stays 
.u synchronisation with the sticky labels. 

Al l of these things are mere difficult wi th an 
assembler. A macro asfembler scores heavily 
where you tre writing your own special-
ourpose interpreter, a print formatting 
program f:>r example — there's one included 
u iu> source code form with xADF, — high-

speed data acquisition in a laboratory, text 
iiandling programs for which Basic-, is less well 
suited, and so or . 

f igure 1. Macro definitions frorr the ADE SYSLiB library. 
i i « » i t p j^* * * * * t 

:3 parameters 
A r e g i s t e r v a l u e 

;X register *alue 
; Y rngifter </alue 
mote values can be oiprfssionfi 
:as.vel ascorstaits 
; examples 
; FX 4,1,0 
; FX 200 MASK.D 
FX MACRO 
LDA E®t 
LDX £@2 
LDY 
.SR &FFF4 
t N U M 

ERROR"* ' " 
; cause erro' using BRK 
; two paiamotore 
; @1 = e-ror number 
; (ii-2= cror message 
: example 
; ERROR 14?,Value too big 
ERROR MACRO 

BRK 
OFB 
ASC '&2' 
BRK 
ENDM 

C T A R 
; issje simple star " command 
; 1 parameter, Isxtof command 
; c x c m p l c o 
; STAR BASIC 
; STAR ;catalog 

;Noe position of CONT, since 
; ENDM carnot have a label. 
STA=* MACRO 

LDX £>,.L1 
LDY £<~L1 
JSR &FFF7 
JMP ..CONT 

„L1 STR 
..CONT 

E^DM 

BCPL: This is a compiler language, unlike 
Basic, and was written by Mart in Richards in 
1367. It ha* been ? stjble language since about 
1372 and the version rifTV-ed for the BBC 
Micto is a ful l implementation of the BCPL 
standard Level 0 whh some extensions and 
machine specific procedures 

A compiler wor<s rather like an assembler; 
after typing in rhe source r<vl<- for a p-og-arn. 
the language reads the instructions, checks 
them for mistakes and compiles an object 
program, which will be smaller than the 
original source and w.ll run very quickly. The 
source rvwio i-ht be erased from the computer 
after storing it on disc. 

The BBC version compiles the source code 
to an imermediaie code — Cintcode — which 
is then .nterpruted by the BCPL Rom. This 
half-way apprrarh IS -LOT the compromise that 
it seems and BBC BCPL docs offer speed 
advantages over an already very fast Basic 
together with some portability between 
different machines. 

I f the program r irns nut n> contain an error 
when the object program is executed, you 
must reload the source code, correct the error 
using a wotd processor or text editor, recom-
pile the onjcct code and try ap in , The 
language yon t-rr isinjj may or may not give 
you tn indication of wheie the program fa.led. 

BCPL uses compiler 
Y o i RR-N S ê rhar A number o f files have ID be 

loaded into the computer during t ie compil-
ation process. BCPL uses the compiler i self 
and at least three other programs that Lre resi-
dent in memory at the same time or overlaid 
I f yon want to debug the program you wil. 
need to load at east one other file and possible 
two or three more 

I wouldn't try lo use HCPl without one 
disc drive and for serious work I' think you'l. 
nrcfl two drives. Thi ; wi l l allow you :o keep 
the compiler and the test programs on one 

CONCLUSIONS 
• Once you have become familiar wi ih 

Ihe BCPL anrjuage progress in 
programming w l l be quite fas:. An 
additional floating point package is 
available containing triqonometric 
and logarithmic functions. While you 
require the 3CPL Rom to run the 
intermediate code produced by the 
BCPL compiler, you can obtain a 
program which produces stand-alone 
machine code w.hich will execu:e on 
either the BBC Micro or other 6502 
basod-machines. 

• The recent orlce ;ut from £95 ",o 

about £5C for :ne standard &CHL 
system makes :he language much 
more attractive for experiirieniinf and 
learning. 
ADE is a superb macro assembler. 
The areat advantage of assemby 
languages for hesitant programmers 
like myself is that while progress is 
slower, at least you know what e 
goirg cn. 
Most ol the jobs that you might want 
to do with assert bl/ language could 
he done with BCPL b j f ADE is far 
fcett3r supported by all the assembly 
language boo<s wrltter tor the 6502. 

drive, and source and object code cn he 
other. 

The user guide does explain how you can 
separate the development progromD from he 
other utilities for testing :he Cintcode but i f 
you start to <vrite a program of any size, and 
keep backup copies of the source and object 
coce, your disc wi l l fil. up rapidly. 

HC1JL is a block-structure;! language l.ke 
Pascal and Algol. The syntax of BCPL allows 
yov to write well structured programs which 
do not use Goto instructions or labels. Indeed, 
the Goto .nstructioti in BCPL wi l l enly work 
within a comparatively limited range. 

Calculates a new answer 

Unlike Basic, which separates data into 
numbers — integeis and reals and strings, 
RC.PL makes no distinction and you can 
hoppilv odd the letter C to the numncr 173 to 
produce a nonsense result, This r.aivety on 
the part of tiie language is actually very help-
ful in mrny applications. 

Figure 4 shows two declarations which act 
as a simple four function calculator on signed 
16 bit integers. The function — a procedure 
which returns a value — "expression" 
declares ihree loca. variables and ther. loops 
round the block of commands following: 

until operator — '—'do 
unti l the end of tne calculation is reached. 
Every opera:or that is read ealculates a new 
answer which is eventually passed back to the 
procedure "calculaior" and printed. 

Jt took about 15 20 hours bctbrc I felt any 
familiarity with BCPL at all. The user gviide 
supplied with the BCPL ROM and floppy 
disc, is 450 pages ong, packed with inform-
ation and insufficient on its own The manual 
states: 

"The boo.t Beginning BCPL on rhc BBC 
Microcomputer by Paul Mart in published by 
Aoornsof: provides a suitable introduction to 
the language," 

That tray well be 30 bu: try and get hold of 
a copy before you believe it exists. 

BCPI. is like the Sky wave Mult i - Forth 83 
package in that i : contains its own 6502 
assembler. Also, like Multi-FortH 83, BCPL 
has the facility to run more than one task 
simultaneously. The BCPL assembler 
produces relocatable object code which C3R. be 
loaded ar.d run at tny address. 
You can write a source code program that wil l 
produce iclccauble machine cude using the 
ADE macro assembler but you need to plan 
how you are going :o co t.nis very carefully in 
advance of starting to type. • ' 
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A v a i l a b l e SPECTRUM 4 8 K £6.95 COMMODORE 64 £ 7 . 9 5 • 

N O W tor AMSTRAD CPC464 £7.95 

SOFTWARE STAR is the NEW game launches, advertising, 
game from Kevin Toms, who financial prob ems and more while p R l 
designed the Software Classic - trying to produce chart 
FOOTBALL MANAGER. topping successful games. A 
SOFTWARE STAR allows you to One other thing, SOFTWARE 
try your hand at running a STAR has that gripping §- A 

successful software company. You Addictive quaiity that all 
have to cope with staff problems, Kevin's games have! 

w A'.'. I 

® . 

1 I I r ^ 

m. 
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"Absorbing and realistic - Highly recommended' - sunaaynmes, February 1934 
"Completely fantastic - I want one!" - Cftart'e Nicholas, Arsenalsriksrtr Big K, April 1984 

Some outstanding features of the gams 
• Transfer raarkat • Promo:ior>and relegation 

• F.A. Cupmatohes • Injury p'obtems • Full eague tables 
• l~cur Civlaorw • Pickyou' own team lor oech match 
• As many seasons as you like • Managerial rating 

• 7skilHeves * Save game facIlly • Rnarofal maniptlat|&ns 
• Vou can even be sacked1 

^ ^ M ^ H B S N E E D W E S A Y M O R E 

t wEK •! 
I 

F O O T B A L L M A N A G E R 
is available fo' the to lowing 
computers: -
AMSTRAD CPC 464 . £7.95 
COMMODOFE 64 . £7.95 
SPECTRUM 48K . £6.95 
ELECTRON . £7.95 
BBC MODEL B . £7.95 
ORIC 48K & ATMOS . £7.95 
DRAGON .. £5.95 
ZXBl I6K . e5.95 
VIC 20+16K . £5.95 
(soon tor MSX) 

Availabl3 from W H S M I T H ^ a n d r i 3 (selected titles) 
. . > 

mm 

In case of difficulty buy by rr ail order. 
Send Cheques/P.O.s to:-

ADDICTIVE GAMES 
7a Richmond Hi I, Bournemouth, Dorset BH2 6HE 



WA wealth of Peripherals for your Spectrum! 
B y RICK 3 H A V O 

Since the 48K Spectrum was launched the opportunities it of fered has attracted peripheral manufacturers throughout 
the world. 
One of t h e s e manufacturers w a s bound to e m e r g e as the "brand leader" and in the c a s e of the Spectrum this turned 
out to be DK'tror.ics. The company is based in Saffron Walden in Essex and proudly boasts a history dating back tc 
:he ZX80. All the company s products are manufactured in England at their own factory and they have now estab-
l ished t h e m s e l v e s as world leaders, exporting to over 30 countries! 
rielow you will find a review of their range which now includes over 16 products, all of which are available for the 
Spec trum and Spectrum + models . w r i ^ j 

The DK Microdrive Compatible ^ 
Keyboard is the best selling keyboard ir. 
the world and is now used by around 10% 
of all U.K. Spectrum owners. It is micro-
drive compatible and offers more key 
functions than any other keyboard in its 
price range. The stepped keys and space 
bar make ii even easier to use. It is 
constructed from high density black ABS 
and has 52 keys and a full width space bai. 
A separa te numeric keypad of 12 red keys 
including single er.try 'delete' plus single 
entry 'decimal point' facilitate fetal 
numeric data entry. 
From good computer shops everywhere 
at only £37.50 or direct from DK'tronics, 
add £ 1.50 post & packing. 

Dual Port 
The first port simulates 6 . 7 . 8 . & 0 Keys, The second port 
simulates n (31) command. 
The port will accept any Atari style joystick. 
It wil l run any software. That is:* 
(a) Using Keys 6,7,8,9 & 0 
(b) Having redefinable key instructions, 
(ct Using in (311 (i.e. Kempston). 

This Dual Port interface interconnects w.th the existing 
range of DK'tron.es products to form the most compre-
hensive ranee of Spectrum peripherals available from any 
manufacturer. 
From good computer shops everywhere at only £13.00 
or direct from DK'tronics, add £1.50post & packing. 

This highly successful Light Pen for the Sinclair Spec-
trum plugs neatly onto the rear of tne Computer or 
the rear of the printer connector. The operating soft-
ware naw runs faster and supports 16 predefined 
instructions. You can change all the coburs iBorder, 
Paper, Ink), draw circles, arcs, boxes, lines and insert 
text onto the screen (ideal for diagrams etc.) Save & 
load completed or partly completed screens on:o or 
from the tape. 
There arc also features to drau, Fiee Hand and animate 
on the 48K Spectrum, you can retain and animate 5 
screens. 
You car also use the machine code on its own in your 
ou.n programs for selecting out of a menu, playing 
games etc All entry points necessary are given. The 
Pen works down to pixel Ipuel with pixel accuracy. 
From good computer shops everywhere at only £19.95 
or direct from DK'tronics, add £1.50post & packing. 

Light Pen 
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" d f t r o n k s 
3 Channel Sound Synthesizer 
Any microcomputer is capable uf manufacturing sound, 
however, in order to produce a single octave ' C note with s 
frequency o: 8372Hz the signal needs attention over 16,000 
times per second. 
To produce software capable of pcrfoming just this one task 
would be difficult if not impossible, especially when you 
consider that to produce arcadc type so ind effects requires 
even greater attention. 
The p roduc t i on of these sound effects without the constant 
attention of the processor is now possible thanks to the AY 
Sound Chip, its flexibility makes it essential for a wide range 
cf applications including music synthesis and sound effects 
generation, continuing the monitoring and production of 
sound after the initial command. 
More often than not realistic sounds require more than one 
effect and this function is provided by 3 independently con-
trolled channels, as an example compare the sound produced 
by :he single note of 'C'with that produced by the chord "C 
anc you will know just what I mean, likewise producing the 
sound of an explosion using all 3 channels gives games a 
totally new dimension. ^ 
Add to this the ability to alter the pitch tone and shape of the 
sound you have produced and it's flexibility is unlimited. 
In simple terms, imagine the note you have produced as a 
calm sea. by altering the pitch and shape you car produce 
waves, the top of the wave corresponds with the maximum 
volume and pitch of the note, which liks the wave itself 
rises and falls. 

Programmable 

At last! A fully programmable joystick interface with 
feed tnrough connector that really works! 
Now you can rur. ANV software from ANY supplier with 
the DK tronics fully programmable oystlck Interface. 
'.t comes complete with machine code software and can 
be programmed in seconds to give full 8 directional joy-
stick movements plus rive; capabilities and will accept any 
Atari/Quickshot type joystick. A catalogue is now avail-
able showing the full range of products available from 
DK 'tronics the world 's leading Spectrum peripheral 
manufacturer. The through connector enables other add-
ons tc be plugged into the rear. 
From good computer shops everywhere at only £22.95 
or direct from DK'tronics, odd £1.50 post & packing 

Saffron Walden, Essex 
CB113AQ tel: (0799)26350 

Speech Synthesizer 
The speech synthesize: uses the popular SLO/256 speech 
chip and has an almost infinite vocabulary. It is supplied 
with a text to speech converter for ease of speech output 
creation. Everything you wish to be spoken is entered In 
normal English, without special control codes or characters, 
it is therefore extremely easy to use. The voicing of the 
words is completely user transparent and the computer can 
carry on its normal running of a program while :he speech 
chip is talking. 
Although there are only 26 letters in the alphabet, letters 
have a totally different sound when used in different words. 
For example, the " a " in Hay is much longer and softer than 
in Hat. When you speak you automatically make adjust-
ments because you know just how a word should sound. Not 
quite so easy with a computer. After looking at other speech 
synthesizers we decided that it was essential that the 
DK'tronics Spectrum Speech would offer a simple system 
that would enable the user to produce realistic speech that 
was instantly recognisable. 
The solution to the problem was extremely complicated, it 
required hours of programming to enable the computer to 
look at the individual letters that make up each word and 
compare their relative position to each other before deciding 
on the appropriate sound. 
I consider this to be the best Spectrum Speech Synthesizer 
on the market. From good computer shops everywhere at 
only £24.95 or direct from DK'tronics. add £1.50 post & 
packing 

Centronics 
The new Dk'tronics Parallel Centronics Interface will link 
your Spectrum to any printer with a standard Centronics 
input. As the choice is vast, you can select the printer exactly 
sutted to your needs. 
Features of the interface include: Rjns all parrallel Cent-
ronics type printers: Controlling software fully relocatable; 
Interfaces with any software us.ng the printer channel e.g. 
Tasword Dev Pack etc; LLlst Lprlnt recognised. High res 
screen dumps; Al l control codes allowed through tc printer; 
Fully mlciocrive compatible. 
Supplied w:th full instructions and controlling software. 
From good computer shops everywhere and sensibly priced 
at only £39.95 or direct from DK'tronics : add £1.50 post 
& packing. 



ARTISTS 
ONLY 

AR* riSTS ONLY .S a drawing program for the 
Arnstrad. I f oiTers line drawing, circle plot-
ting, and airbrush facilities, as well as routines 
tor saving a craving on tape or taking a scrccn 
dump on a printer. You can use :he keyboard 
nr .1 joystick Full instruct.om -.ire included in 
the pragrim. 

As ii stands the p-ogram docs not allow you 
to change the Ink and l;aper colours. It is 
reasonably well structured, however, and you 
should have no trouble adding further op 
tio-.is. Tlicse could also include a free-hand 
drawing facility and a "ill routine." 

10 R E M * * * + * * * * * » * * * * + * * » « * * * * * * * * * * * * * * * * 
20 R E M " P r o g r a m A R T I S T S ONLY 
30 REM*A u t i l i t y cr s o m e t h i n g t o do un a r a i n y d a y * 
40 R ; n * B y wai T=ang ano M t l P t - I S SOFT* 
50 REM*29/12, 'B4 t c J / 1 / 8 5 , 1 
60 R E M * W r i t t e n so t h a t i t n i g h t g e ; p u b l i s h e 
d i n VDUR COHPUrEP, • 
70 REM***** * * * * * * lit »•*»+»»»*»*«••»#»«•»«*#»• 
80 C_5 :PRJNT" "T i ls p r o g r a m t u r n s y o u r CFC 464 i n t o a w 
o r k i n g s k e t c h pad w i t h - a c i l i t i e s such A N a m RPI IRH 

,a L INE DRAWER,j r o u t i n e m i c h e n a b l e s you t o draw C I R 
Cl.ES e a s i l y , a n d l a s t but n o t l e a s t a RUBBER." 
90 RR I NT: PRINT" You can a l i o ' . . ive vou d r a w i n g s on 

c a s s e t t e t o b e f i n i s h e d l.;iti» or t o lit? kept and Lsed 
i n y o u ' cwn p r o g r a m s . " 

100 PR I^T" The f i n a l d r a w i n g can be dumped t o a p r i n 
t o r . T o da t h i = or- t o afl^c vou d 'awina on css-eLl 
r- p r e s s (G) and t h e n - fo l l ow t h e s i m p l e yes or na dues 
t i o n s . " 
110 PRI \ tT:RR3NT* I f you a r e a sucker f o r y o u r n u i uork 
s o f a r t ond you d o n ' t have a p r i n t e r t h e n y o u s h o u l d 1 
oad t h e p r o g r a m s a n t e t h e s c r e e n u ^ i n y PROGRAM 2 and 

then a d m i r e your master p i e c e f r e s h f r o m t h e t a p e 
you saved i t on e a r l i e r " 

, 

. 

fZgfr 

120 LCCATE 1 0 , 2 4 : P R INT'PRESS A KEY" 
130 IF INKEV*<>"" THEN 140 ELSE 130 
140 CLS:PRINT." The i n s - r u c t i o n s a~e s i n p 1 c . P d s i t i o n 
t h e l i t t l e w h i t e g r a p h i c s c u r s o r t o t h e p l a c e nher i ' yo 
u want t h i n g s t o be and p r e s s t ^ e r i g h t key t o chang 
e t h e mode." 
lOB P R I NT: rR IMT" The c u r s o r i s mo /ed U M nq n e j o y s t k 

b u t i f you p i c k t h e a l l ki-y b o a r d o p t i o n t h e n you use 
t h e numcr i c kpy pad where UP=B,RIGHT=& , D0Wv)=2, LEFT -4 

160 PRINT" To s e t t h e p o s i t i o n o f a p o i n t o r t o t u r n 
s o i n e t h i r g on and o f f p r e s s ttip FtREBUTTON on j o y s t k o 

r i f y o u ' r e u s i n g t h e key b o a r d t h a n or t h e numer ic pa 
d p r e s s ' 5 ' . " 
: / IO FR INT :PR INT" Fo r t h e d i f f e r e n t modes : t s ' L ' f o r 

L I N E DFAWER, 'C ' f o r CIRCLE DRAWER, 'A ' f o r AIR PRIIS 
K, * E " -for EKASER ana CJ t o U U l l . ' 
-.80 PRIN1" "he s i i e o f t h e PIR BRUSH'S s p r a y can be c 
hanged u s i n g t i e UP and DDWN ARR0M <EYS on - .he c u r s o r 
Cluster." 

; 9 0 LOCATE t B , 2 4 i P R l N T ' P R = S S A KEY" 
200 I F I h K E Y S O " " THEN 210 ELSE 200 
210 CLS :FR INT" L a s t l y f o r t h e s c r e e n dumo and t h e s a v e 
t o c a s s e t t e p r e s s ( C ) U I T and you can s t i l . r e t u r n t 
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J ' - 530 
540 
550 
DoB 
570 >• 1 580 

r V ' ' " 
I*;-.":/' 

l i f t s 

i • • 

; •• : 

a y D « r J r i J M i n g a+l.i i-r ^ a v j n y i t O ' y o u c . m t a k e a 
r e s t a n d l o a d i t i n l a t s r ant ) t h e n - f i n i s h i t . " 
2 2 0 P R U T " I n t . i d r c n L l y y u u =Lnr L L)f-f i t L l i e L I N E t R A H 
ING n o d e h i t h t h e c u r s o r n t h e c e n t r e o f t h s s e r e 
e n . " 
•yy.Pt LOCATE 1 0 , 1 5 : F R I I v T " P R E : 3 5 ANY KEV TO START" 
2 ^ 0 I F I N K E Y S O " " THEN 2 5 0 E L S E 2 4 0 
2 5 0 11(10= 1 : 1 MK 0 , 2 7 : INK 1 , 3 : INK 2 , 2 6 
2 6 0 6 U 5 J B 1 4 6 0 
270 LOCATE B , l : PRINT" (KEYBOARD Oft (J)OVSTK." 
'.-B0 ( F I N K E Y : 3 7 t = 0 THEN U'/.» 1 1 : 1 4 : J / . = 2 0 : DV.=4: FX= 1 2 : 6 
o r o 3 1 0 
2*»0 i r INKCY(431-e THEN UK-72sDS-73sJX-74S0V. 7C.FV.-76i 
GOTO 3 1 0 
3 0 0 30TO 2 8 0 
3 1 0 L O H I H 14NM: O C A T E 1 . 1 I P R I N T - W Q R K O N P I C T U R E S T O R E D 

UN CASSETTE < Y / N > " 
3 2 0 I F I N K E Y < 4 3 ) = ( Z THEN GUSUE; 1 4 6 0 : LOAD" 1 ART WORK'MGOl 
0 3 S 3 
330 IF INKEY(46)=2 THEN GOTO 350 
3 4 0 30TQ 3 2 0 
3 5 0 ss7.= 10 
3o0 sX-320:y^-200 
3 7 0 30SUB 1 4 b 0 : L O C A T E 1 , 1 : P R I N T " L I ME DRAWER" 
3 8 0 _OCATE 1 5 , 1 : P F I N T " S E T F I R S T P O I N T " 
1-9 V> • • / = » 
4 0 0 30SUB 1 4 3 0 
410 SQEUEt 1290 
4 2 0 GOSUB 1 3 9 0 : S0SIJB 1 4 5 0 
430 30SUB 1240 
440 SOSUB 1390 
4 5 0 I F I N K E Y < F 7 . ) = e THEN GOTO 4 7 0 

GOTO 4 0 0 
4 7 0 I F oV. I THEN GOTO 5 1 0 
4 B 0 a7 . - k 7.: b 7.=y % 
a 90 o7.= l 
S 0 0 SULND 1 , 3 0 0 
5 1 0 LOCATE 15 , 1 :PR I N " S r ! SECOND P T 1 M " " 
5 2 0 FOR S I r u 1 2 U : N E X T 

S90 FOR l - l TO 100:NC XT 
600 GOTO 400 
610 • •»»**Pi : i B i brush r a u t i n e * * * * * 
620 GOSUR 14*>0 
630 LOCATE t , 1 :PRIN I • f\ 1 * BRUSH ' 
640 LOCATE 11 ,1:PPIN* "LI"I- " 
650 LOCATE 23, 1: PR IN""DI At"ETER= ' : LCC/=TE 32,I:PRINT ssX 
6tiD SPZ=0 
670 BOEUR 1430 
600 IF INl.E.Y(0)=0 THEN 5S^U57.+2:LUCATE 32, l-.PRINT bsX 
i I F c s ; < > 1 9 THFH -scX—IQ 
6V0 IF INKEY<2>=0 I HEN ss/=s57.-2s L.3CPTE 32,t:F'RINT ss/. 
: IF ss*<3 THEN ss>.-3 
700 GOEUL' 1270 
710 GOEUB 1240 
720 It- INt KY.d-X) =0 ACD 5p'/l=0 THEN <.|i< 1 : SOUND 1,200:LO 
LATE 11, 1 :PRINT"ON ":GDT0 733 ELSE If- INKEV(FX>=0 AND 
sp"/.= I IMLN S37.=M: bUUIJU 1 , . 00: I.; >\ tt 11 1 1 , - : F'Kifll 'HI I••: (-U 
K I =1 TO ;50:NEXT:GO~a 73E 
730 IjjOEUH 1-iW 
•»4» ii" m M i f;i A.'II 
750 FOR I •. I ro 5 
7o0 r7.= IN~< (WD»ss7.) <5sV./2> > 
770 r ?'/.- IMT ((RND*ss7.: - <ss7./2) > 
.'80 PLC tR i' 7.,t .'/., 1 
790 Nl *T 
800 GOTO 670 
b l0 ' *+***Rubbtr r o u t i n e * * * * * 
820 GOSUB 1460 
030 LOCATE 1,1:PRINT"ERASER":LOCATE 8,1": PRIN"! "OFF" 
8 4 0 r LiX-0 
850 GOSUB 1430 
8S0 GOSUB 1290 
8 /0 tiOSI IR « 740 
830 GOSUB 1400:BUSUB 1430 
8^0 IF- INHEY(F7.) =0 AND rb'/>0 THEN rbI=l:S0UNP 1 ,202: HO 
R 1 = 1 TO L50:NEX1:LOCATE 0,1s PRINT"UN ":GOTO 900 E_SE 
t - 1NKEY(F7.)=0 AND rb7.= l THEM rb7.=0: SOUMD 1,200: LOCATE 
3,l:PRINT"U-h":FOR L - l TO 150:NEXT:GOTD 900 

930 IF rb 1 THEN GDTfl 9 HI ELSE GCSUE' ir>90:GOTQ 853 
9 1 B F a n V . 2 TO 2 
9:;0 MOVE :;7.-3 , y'/.+v7.: _)R<r,w ; 7.+3,y/.+ v7., 2 
930 NEXT 
940 TOR vV.=-? TO 2 
9J0 MOVE «7. 3,y7.+vV.: DRAW > 7.+3 , y'/.+vV., 0 
950 NEXT 
970 GOTO 
V30 ' - in-***Circ le ti^^^winq sub rou t i ne * * * * * 
990 GOSUB 1460 
130e LOCATE 1,1:PRINT"EET CENTRE CF CIRCLE" 
131C GD3U3 124C 
102(? G0SU3 1430 

J 0 3 0 GOSUB 1290 
104W BOSUB 1390 :GOSUB : 4 3 0 
lOLiB XK INKCY < FX) - 0 THEN i - y X - y X s SOUND l , Z B e ; L O C 
fiTE 1 , 1 : P R I N T " S E T CIRCUMFERENCE OF C I R C L E ' : F D R l = t TO 
2 0 0 : N E < T : G O T O 1 0 8 0 
1CIAU RflTitlR l.'.Vfl 
1 0 7 0 GOTO 1 0 1 0 
1 0 8 0 G3SUB 1 4 3 0 
1090 GJSUB 1290 
1100 G3SLB ] 2 4 0 
1110 G D S U C I 3 9 0 : G D S L B .43B 
1120 1= INKEY <F7.) : 0 THEN OK ' /=> t7 . :ov7 .=y7 . :SOUND 1 , 2 0 0 : L O C 
ftTE" I , l : h K m i " b t l UtNIKt. U»- UlhUl-fc • : bO I U 11^0 
J 1 3 0 G3SLB 1 3 9 0 
1140 G3TC 1 0 0 0 
1 150 d l y.=CK I-Oli •/.; d2'/=cv-/.-oyX 
1 1 6 0 d 17.=ABS ( d I V . ) : d27.=ABS t d 27. > 
J1 / 0 r =BCR( i d l ' i ~ 2 ) + ( d 2 i " 2 > ) 
1 1 8 0 FCR a 7 - = l TO 36(2 
1190 DEG 
1200 P_OT c > 7 . , c y 7 . , l 
1210 P„OT c > 7 . + r * c n s ( a 7 . , c / 7 . + r * S1 N ( J7 . ) ,1 
1220 N™XI 
1230 G3TC 9 0 0 
1 2 4 0 I * y*/C< 1 THEN y7.= l 
12S0 I F y ^ > 1 0 0 THEN y V . - 1 0 a 
1 2 6 0 I F x 7 . < i THEN x7.= l 
1 2 7 0 I F x'/C>640 THEN x 7 . = 6 4 0 
1 2 0 0 RETLRN 
1 2 9 0 I F INKEY <U%)=0 THEN / 7 . = y X + 4 
1 ^ 0 0 IF INKEY < J7.1 - 0 THEN y7. y7.-A 
1 3 1 0 I F INKEY ( J 7 . ) = 0 THEN < 7 . = x X - 4 
1 3 2 0 i i INKEY t ' 37 . )=0 THLN <7.=x7.*4 
1 3 3 0 I F INKEY < b 9 ) = 0 THEN i . 22 
; 3 4 0 I F INKEY t 5 8 > - 0 THEN 31C 
. 3 S 0 i r INKCY < 3 6 1 - 0 T1ICN 3 7 6 
. 3 6 0 I F INKEY (£ .2>=0 THEN ?8C 
. 3 7 0 I F I N K E Y ( 6 7 ) = 0 THEN GOSUB 1 4 3 0 
. 38L1 RETURN 
. 3 9 0 ' * * + * * G r a p h i c c u r s o r r o u t i n e * * * * * 
. 4 0 0 I F T E S T ( « X , y % ) = l THEN p = l 
. 4 1 0 PLOT x 7 . , y X , 2 
. 4 2 0 RETURN 
1430 I F p = l THEN PLOT * 7 . , y 7 . , 1 ELSE FLOT x 7 . , y / . , e 
1 4 4 0 p = 0 
1430 TCTORN 

. 4 6 0 LOCATE 1 , 1 : P R I M T " 

1470 RETURN 
I 4 G 0 REM * Q U I T , S A V E OR P R I N T U U I * 
1 4 9 3 GOSUB 1460 
1503 LOCATE 1 , 1 : FR t f l T " 3 C R £ E N DUMP ( Y / N ) " 
1 5 1 3 I F : N K E Y ( 4 3 > = 0 TH?N GOSUB 1 7 3 0 : G D T O 1543 
1323 I F : N K E Y ( 4 6 ) = 0 THEN GOTO ' . 543 
1533 GOTO 1 5 1 0 
I S 4 D GOSUB L46Q 
1553 LOCATE 1 , 1 s F R I M T " C A S S E T T E S A ^ E < Y , N ) ' 
1563 I F : N K E Y ( 4 3 > = 0 TH=N GOSUB 1 6 5 0 : G O T O 1593 
IF177I TF • N K F Y f 4 A ) = l f l ! H - N R m f l 
1583 EOTO 1 5 6 0 
1593 GOSUB 1 4 6 0 
1603 LOCATE 1 , 1 : F R I M T " ( A ) N O T H E f t , < 3 > L I T . OR < C ) 0 N T I N U E " 
1613 I F N K E Y ( 6 9 ) = 0 THEN CLS:GOTO 3 1 0 
1 (i22l I F INKEY <67 ) = 0 THEN : B A S I C 
1633 I F : N K E Y < 6 2 ) = 0 THHN RETURN 
1640 GOTO 1610 
1 6 5 a F F M * * c a s s e t t e s a v e * * 
1663 SPEED WR11E 1 
167a G O S U B 1 4 6 0 
1683 SAVE " ' A R T WDRK" ,B , ^ C 0 0 0 , i i 4 0 ( ) 0 
1693 FETURN 
1703 R E M * * S c r e e r d u m p . * * 
1713 COSUB 1 4 6 0 
1723 CIH iX<320) 
1733 p i 1 n = 4 1 3 
I 7 4 D FOR h X - 1 TO 2 S 
1753 p i K 1 n = p i x l n - 1 4 
1763 FOR 17.= I 10 31V 
177ft RHSIIR 1 R7PI 
1 7G0 \7. <. Y.) =p 17.+ c2 , / . *p37 .+p47 .+p5r .+p67 .+p / " 
1 7 9 0 NEXT 
1 8 0 0 PR I Ml 1(3, C.HRJ ( 2 7 ) ; C H h i < .".j> i CW< i 12) • D - R S ( 6 4 ) ; 
181E FOR j 7. -1 TO 3 2 0 : PR IN »H, THR» ( i 7. < j ^ ) ) ; : NEXT 
1 8 2 0 P R I H T # 3 , C H R f ( i ' i < 3 2 0 ) > 
1 8 3 0 HEX! 
1H40 P R I N T W 3 , C H R i ( I S ) 
1 8 5 0 ERASE i 7. 
1 8 6 0 RETURN 
JR 70 plH=TE9T(IX*2,pi>:ln) 
1 8 8 0 p27.= TE3T ( 1 7 . * 2 , p i x l n - 2 > * 2 
1690 p37.=TE3T(17.»2,pi ; - l i - 4 ) + 4 
I 90P p4V.=TE3T (1 7.»2,pi :.ln-6>+S 
1 9 1 0 f 57 .= T E 3T ( i y . * 2 , p i ":1 n - 8 ) + 16 
19211 Ih-il <(%»!>,P>»ln-I0: - 52 
1 9 3 0 F 7 7 . = T E 5 T ( : 1 ' ' . T ^ . f i i ; I i t - I -
19-lvl (;! K IRN 

. J 
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Richard Taylor with an ingenious 
way of speeding up Sinclair Basic 
by overcoming the Spectrum's 
ponderous method of searching 
through lines. 

SINCLAIR BASIC is ra ther s l ow ts say the bast . 
Muieuvci, in commor. v/iih most other 
machines Spectrum programs become slower 
as they increase in length. Thi-; is a result nf 
the way in which th ; computer finds a l i n ; 
when yen mak; a rcftrer.ee to i:. For instance 
if you have a program in memory and the 
computer comes across the statement Goto 
9999 it ools at the w r y first line of ihe pro-
gram and asks itself " is this lir.e 9999?". the 
answer wi l l be no so it wi l l go onto the next 
line tnd ask the same question. It wil l carry on 
doing this until it eventually finds 9999. 

Fv;n though the Spectrin! hunts through 
the lines at a lightening last rate the length of 
the program ensuics that th.s can slow a pro-
gram down considerably, especially it ihe pro-
gram makes frequent use of subroutines righ: 
at its end. One of the methods used tncomba: 
this slowing dTec: is to put important sub-
routines that need to run at maximum speed 
ai the start of the program and ess important 
routines, such as initialisation end data state-
ments near the end 

Although helpful :his method is by no 
means perfcct. For instance, what i f you've 
got a lot of program that needs to run it max-
imum speed, it can't all be at the siart 
Secondly., it tends to he unnatural rn srurture 
programs in this way, M O M people like to 

write programs in the same order as they are 
executed, i.e. initialisation rcuti.ies etc first. 
In most programs this slowing down effect 
isn't too important, but Basic games using 
animation of any sort are slow enough to siart 
with ivithou: any additional speed reducing 
ettects. 

There is, however, i better w iy of solv.ng 
the problem that prevents the computer from 
needing ta go through the whole rigmarole of 
searching through the program for a par-
ticular line. t)nce a program is Run the ad-
dresses of program lines in memory don't 
chcnge. It's only when you add to or edit a 
program etc. that any address changes occur. 
Say you have a Goto 5000 statement in your 
program. Hvery time this Goto is encountered 
line 5000's address has to be laboriously 
found Rut, like the line numbers, its uJdrjss 
is £ constant. 

I seem; pointless to spend a great deal of 
time and cllbrt tor a result that yott know wil l 
be the sane LS the hst time it was calculated. 
I f the line number reference in u Goto ia ex-
changed "or its equivalent address then no 
scarch.ng is necessary. Lo and Beho.d, this is 
exactly what my program for the 48K Spec-
trum does. In fact, Gosub and Next statement 
are speeded up in a sim.lar way. There ore not 
the on.y commands to divert the execution of 

Figure 1. 

MEMORY CONTENTS 236 49 48 48 14 0 0 100 0 0 

WHAT MEMORV 
CONTENTS 
REPRESENT 

GOTO 1 0 0 BINAnY 
NUM3ER 
TO 
FOLLOW 

100 IN FLOATINGPOINT 
BINARY 

a program: Continue, Run and Return do as 
well but these are a damn sight harder to 
speed up and: in the esses of Run and Con-
tinue, crer.'l much uaed anyway. 

When writing the program I've attempted 
to aside by the following two aims: 

• Faster Basic must workwitn aft Basic pa -
g*anrs even if they were tvoec in without 
Faster Basic being In memory at the time. 

• Faster Basic should be totally user 
transpa-Rnt, i <=• it should do its job 
without any special action I ron you, such 
as calling machine code. 
The 1.25K o f muuhiue cudc is sandwiched 

between Ramtop and the use" definable 
graphics area. Before running rcmemb:r to 
save it, just to be on the safe side. Al l the Basic 
doe* is to poke the machine code in o 
memory: a task that takes a couple of minutes. 
When it's successfully finished t.ie machine 
code can be saved w.th: 

SAVE " -AST CODE'CODE 64358,1310 
You can reload at my time with: 

CLEAR G4007, LOAD " "CODE 
Initialising the program is a simple task, 

just tvpc: 
RANDV1IZE USR 61082 

You'll get a new startup message, informing 
j o u that the machine code is U J and tunning. 
You'l l get the same message i f you use New, it 
replaces th ; usual Sinclair copyright message. 

Obviously you don't want to have to use 
memory addresses directly in Goto and Gosuh 
statements but stick with the good old system 
cf using line numbers. T h : computer t.nere-
fore has the burden of having in ri-nember 
both ths line number and its corresponding 
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address for cadi Goto and Gosub. Because of 
the way programs are stored in memory this 
isn't too difficult to organise. When you list a 
program you don't see the whele story; parts 
of the program — as its stored in memory — 
aren't shown, mainly because these put is arc 
for internal use by the computer and look l i te 
gibberish to anyt.iing but a computer. One 
such example of concealed program is the six 
bytes of data that follow every number used in 
the program. The first of these six bytes 
a ways has the value 14; a r.uir.bet which 
signifies to the listing routine that it shouldn't 
a:tempt to display the contents of the follow-
ing five bytes. 

These bytes contain ihe binary Torn o~the 
preceed:ng decimal n u m x r . When a program 
is run these binary forms save "the computer a 
great deal of t.me by being abie t i use these 
binary forms directly without 'laving to con-
vert the decimal representation that ycu typed 
in originally. For instance the statement Goto 
100 is represented in memory as in figure 1. 
There's a similar format for a Gjsun 
s:atement. 

Faster Basic replaces :he binary represeni-
atior. of the line number with the address of 
rhe line. This is perfectly legal as the com-
puter no longer requires the binary bit as it no 
longer uses the line number directly — it's 
there for your reference only. Occasionally in 
a program you find a Goto or Gosub with not 
just i line number but a whole expression, ie. 
Gosnb 2000 +a* 300, so the value of a deter-
mines which line is jumpted to. In such an in-
stance Taster Basic doesn't alter anything, and 
when encountered it is treated as noimal. 
This isn't a great handicap as statements of 
t.nis sor. are pretty rare anyway. 

Speeding up a Next statement poses much 
more of a problem since there are no conve-
niently placed free bytes where the address of 
the line car. be dumped and. secondly, it's not 
cbvious where the Next must branch to, i.e. 
where's the Fcr associated withthst particular 
Nex:? The way to get around the first diffi-
culty is simple — i f there is no storage area 
then make one. A dummy binary represent-
ation area is insered just after the name t f the 
variable in the Next suterneiit as shown in 
figure 2. 

The second problem isn't quite as easy to 
solve. Clearly it's necessary to find the line 
number of the For connected with the Next in 
cuestion. You cot_ld find it by beating the last 
For statement before the Next with the same 
variable. However, ihis could prove a slow 
process and nnt intally reliable.. In any case, 

.you've always got to make allowances for peo-
ple who Jeiive great [dcasuic from watching 
other people s programs crash, they might be 
evil cnou^b- o write something like: 
10 GO TO 40 
20 NEXT a 
30 STOP 
40 FOR a = 0 to 100 
50 GO TO 20 

A far safer alternative is to not mark the line 
to which the Next is to jump :o at all initially, 
just fi!l the five stuiageby.es with /.eiiies, The 
first time the Next is used in the program the 
computer wi l l think to itself "look, that Next 
ham't been marked with the address of the 
line it should jump to, I 'd bet'.er nnct out what 
11 .s", The uppiopiiatc line, and therefore its 
address can be found by the usual method of 
searching through (he program — ir. I he same 
wsy is a Next would be treated normally. 
Before the jump to the line is made its address 
is carefully noted in the first two o f the Next's 
five byte store, along with the statement 
number within that line. The following time 
the Next is used no searching is necessary — 
the address of the For line is already there. 

One pioblcm wi.lx this is that a pioijia.ii's 
length increases by six bytes for every Next in 
the program. This, aiong with the fact (he 
Faster Basic rmchine code has already con-
sumed over I K abeve Hamtop, means that i f a 
program was crammed into the Spectrum's 
memory to star* w.ih ihen, chances arc, after 
Ftster Bssic has been at it, i l won't "il at all — 
well, you can't win them all. I f this is the case 
then you'll get an 'Cut of Memory' report 
when you try tc run the program. F.e warned, 

once a program's been 'compiled' i t ' l l never 
run agfiin without Faster Basic in memory. 
The moral of the story? Always keep a copy of 
die pre-compiled version. 

When usinj; the Faster Basic you ' ll sfttn 
find yojrself with a blank screen while a pro-
gram's being compiled, either i f you Run it or 
try and use Goto be patient the program 
hasn't crashed. A Basic program is re-
compiled every t ine it's re-entered after 
you've modified it in any way — and ~ include 
loading or merging in another program in that 
— even from Microdrive. Autorun is handled 
— loading an aworun program wil l result in a 
short delay while :he program's compiled 
before it burs:s into action. 

ll;cansc of the mkchicv'ouj way the 
shadow Rom in Interface 1 operates every 
lime an Interface l 'Microdrive command is 
used Faster 3asic s forced inactive. After 
such a command use Randomize USR 64061. 

Yuu'.l get the stmt message primed up 
again but :he program in memory is preserv-
ed. Un:~ortun£tely this method can or.ly be i:s-
cd with Interface 1 statements used as direct 
commands, it s not possible to use these com-
mands in j u actual program at all. 

It's difficult to give even a rough estimate of 
the speed increase gainec by using Faster 
Basic. A program 30K ar so in length can be 
considerably improved speed wise especially 
:f it wasn't wr.uen with the most speed 
dependant parts at the start. 'Hie most impor-
tant factor is, o f course, the amount of times 
Nexts, Gotos, and Gosubs are used ir. the pro-
gram; but I think you'll sgree that they are 
•.veil used commands. 

Figure 2. 
MEMORY CONTENTS 243 97 14 ? ' M l ? v 

WHAT MEMORY 
CONTENTS 
REPRESENT!" 

NEXT a Fh/E 
STORAGE 
BVTES TO 
FOLLOW 

FIVE BYTES TO STORE 
ADDRESS OF LINE 

1 0 REM FASTER B A S I C ' ) >=" A " ) 

2 0 REM 1 3 0 LET y=LUI>E a $ i c + l ) - 4 8 - 7 * ( a $ 
30 REM 48K V e r s i o n (c + 1) > = " A " ) 
4 0 REM By R i U i c i r U T a y l o r 1 4 0 POKE a , 1 6 * x +y 
5 0 REM 1 5 0 LET t = t + i 6 * x + y 
60 CLEAR 6 4 0 5 7 1 6 0 LET a = a + l 
7 0 LET a = 6 4 0 5 8 1 7 0 NEXT c 
8 0 FDR 1 = 0 TO 2 0 1 8 0 I F v O t THEN GO TO 5 0 0 
90 LET t = 0 : READ v , a $ 1 9 0 NEXT 1 

1 0 0 I F LEN a $ / 2 < H N I (LEN a * / 2 ) 2 0 0 PRINT " D a t a OK - Now S A V E " 
THEN GO TO 5 0 0 2 1 0 STOP 
1 1 0 FOR c = l fU LhN a * b 1 E P 2 
1 2 0 LET x=CODE a $ ( c ) - 4 8 — 7 * < a $ < c 

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

500 PRINT "ERROR in l i n e ";8000 
+ 1 * 1 0 
510 STOP 

8000 DATA 7936,"0000003E01323AFA 
CD6B0DAFED7B3D5CE1FDCB019EC3F8FA 
F3Fr>4BB45CED5B3B5C2A7B5CD93E07D3 
FE3E3FED472AB25C5D5436002BBC20FA 
D9ED43B45CED5338" 
8010 DATA 5419,"5C227B5CD9ED53B2 
5C21003C22365CEB363E2Br92B2E223D 
5C21B65C224F5C11AF15011500EEEDB0 
EB2B22575C2322535C224B5C36302322 
595C360D23368023 " 
0020 DATA 6193,"22615C22633C226S 
5C3E38328D5C328F5C32485C21230522 
095CFD35C6FD35CA21C61511105C010E 
00EDB0FDCB01CECDDF0EFD3631 (32FBCD 
6B0DAF323AFA1104" 
8030 DATA 5325,"FBCD0A0CFDCB02EE 
18488027464153544552204241534943 
27204F5045524154494E472053595354 
454D20427920526V6368617264205461 
796C6F7220202041" 
8040 DATA 7042, '*75677573742C3139 
3834A0FD363102CD9517CDB016AFCD0 i 
16UD2C0FCD171BFDCB007E200C2A595C 
CDA711FD3600FF18E42A595C225D5CCD 
FBI978B1C237FCDF" 
8050 DATA 7997,"FE0D28C7FDCB3046 
C 4AF0DCD6E0D3E19FD964F328C5CFDCB 
01FEFD3600FFFB360A01CD93FC76FBCB 
01AEFDCB304EC4CD0E3A3A5C3CF52100 
00FD7537FD752622" 
8060 DATA 6448,"0B5C21010022165C 
CDB016FDCB37AECD6E0DFDCB02EEF147 
FE0A3802C607CBEF153E28D778119113 
CD0A0CAF113615CD0A0CED4B455CCD1B 
1A3E3AD7FD4E0D06" 
8070 DATA 6172,"00CD1E1ACD97103A 
3A5C3C281DFE092804FE152003FD340D 
01030011705C21445RFDnB0A7E2S0109 
EDB8FD360AFFFDCB019EC34FFB3E1001 
0000C3AFFBED4349" 
8080 DATA 6794,"5C2A5D5CEB212FFC 
F52AA15H37ED52E56069CD6E19200BCD 
B819CDE8193E01323AFAC1793DB0282D 
C5030303032BEE5B535CD5CD55163E01 
323AFAE122535CC1" 
8090 DATA 7443,"C5132A615C2B2BED 
B82A495CEBC1702B712B732B72F1C345 
FB21FEFF22455C2A615C2DCD5B595C1B 
3A445CC357FDE7CDBF16FD340DDF0600 
FE0D287AFE3A2QEE" 
8100 DATA 10477,"21F7FCE54FE779F 
DCB0C7E200FrCECCA97FDFEEDCAA8FDF 
EF3CAE9FDFEEA2855FEFACA81FDFED52 
O0ArCE6CA52FAFEEFC2441B4F3E01323 

AFA79C3441BCD541F" 
8110 DATA 7869 , 11D27B1BFDCB0A7E20 
71FDCB097E208A3A3AFAA7C477FE2A42 
5CCD6E193A445C2B2AA7C2EC1B477EE6 
C078281FED7B3D5CFD3600FFC9C1FDCE 
0C7E20073A3AFAA7" 
8120 DATA 7281,"C477FE2A555C3EC0 
A6C0AFFE01CE0056235EED53455C235E 
2356EB192322555CEB225D5C571E00FD 
360AFr15FD720DCAABFC14CD8B192802 
CF16BFFE0D28B7FE" 
8130 DATA V106,"3ACAA8FCC38A1CCD 
821CDFFECBC28A1CC1EFB238EBCDE934 
389CC3A8hi;CDC2FD3047ED535D5C5E23 
56234EC33AFFD1FD660D24E333ED4B45 5UU5b5ED733D5CD5" 
8140 DATA 6333,"011400CD051F18D5 
2A5D5C7E23FE0E2807CD1B2D30F5B7C9 
EB210500197EFE0D2804FE3A20F0EB37 
C9CD821CC3671E2A5D5C237EFE0E20FA 
223BFA35CD6C1C01" 
8150 DATA 6142,"06002A3BFA340922 
5D5CFDCB374EC22ElC2A4D5CCB7Fr.AD8 
1B2322685CEFE0E20FC00238CDDA1DD8 
2A3BFA23E523237E235E23567A685C01 
0F00094F7BBE201A" 
8160 DATA 7458,"237ABE2B20142323 
79BE28067EE1E5232377E15E23564FC3 
3AFF5E2356D5737EEBF5CD6E19F1ED4B 
535CB7ED42EBC1E17323722377237123 
704FP.33AFF2A535C" 
3170 DATA 7954,"2B11F300CDAEFE38 
08CD03FF2A5D5C18F011EC0037F52AS3 
5C2BD5CDAEFE3B09CDD0FED12A5D5C18 
FID H 3F13F30E6AF323AFAC97EFE3A2O 
15237EE6C037C023" 
8180, DATA 74 16, "23223BFA4E2346E5 
09444DE11600C5CD8B19C1D0 i 8E3E7CD 
C2FD3B06110002C3BB19DFCD3B2D2A5D 
5C23E5CD991E6960CD6E19ED4B535CB7 
ED42EBE173237223" 
8190 DATA 5313,"3601232323225D5C 
C9E7237EFE0D2S08FE0E2320FE3A20F2 
2B010600CD55162323E52A3BFA5E2356 
0 i0600EB09EB722B73E1360E06W52336 
0010FB23225D5CC9" 
8200 DATA 3385,"2A535C19CD541F38 
0C56235EED53425CFD710ACF14D13EC0 
A6C079C345FD" • 
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New-the official Spectrum Upgrade! 
Turn your Spectrum into 
a Spectrum+ for just £20 

• Professional full-size keybcarc 
- includes 17 extra keys. 

• Responsive typewriter-s:yle act on. 
• Accepts a I current Spectrun 

software and peripherals. 
• Complete with 80-page 

Lser Gu ide and Compan ion 
Cassette. 

I leres seme exciting news x>r 48K 
Spectrun owners.. the official 
Spectrum Upgrade <it. 

The f 20 Kit has aveythngyoi 
need to lurn your Spectrum into 
the slylisi new Spectrum +. Ycu 
don't even neec an understanding 
o' electronics, ju^t the a jilit/ lo 
solder a few wires togetheri The 
leaflet in the kit gives clear, step by 
slep instructions. 

If /ou/rc not suie<tbutilduingil 
yourself, dor't worry. Sirnpl/ return 
your 48K Spectrum to Sine air and 
fcr 130 we 11 upgracc it for you. 

Whiciever yau decide on,you'll 
also rece ve the lew 80-page User 
Guide ard Comparion Cassette. 
Tie Digger better Spedrun 
keyboard 
The Spectrum -f measures 12V?" x 
6" It has a lart-;e typewriter-style 
keyboard, w th hare, moulded keys. 

You'll fine the new keyboard has 
a ;mooth. positive action ideal fcr 
toUch-typing, word processing, 
simulation programs and extended 
ptogr-anII 11II sessions, Two retrac-
table legs giv.? a jerfect typing 
position. 

There are 58 keys iri all. incl jd-
in* 17 new keys. Programmers will 
be pleased to see dedicated 
punctuation keys, a space bar, ;.nd 
separate shift keys for graphics \nd 
extendec modes. And a reset 
butto-i allows ycu to clear c 
program from your computer's 
i riernoty without disconnecting the 
power supply. 

The official Spectrum Upgrade 
Naturally your ungraded computer 
vvll accept al the peripherals in 
yourSindairsystcm-lntsiftjLc 1, 
Micrcdrives and so on - as well as all 

SpeUrurn software. H P 
Just as importani, new Spectrum 

software anc peipheras wll b: 
designed with the Spectrum I in 
mind So the Sinclair upgrade adds 
stylish looks, new capabilities ^nd 
new potential for the fuiure. 
ircluded - the new Spectrum-t-
UserGuideard Companion 
Cassette 
Tho rewUberCjide 
has o^er 30 pages of 
information, including 
a handy BASIC r.ic-
tionary Tne Companion 
Cassette provides an 
interactive tcur ot the 
new keyboard, and includes 
three entertainirg arcadc games 
TO ORDER BY MAIL: 
When ordering the Upgrade 
service, send oft your 48K 
Spectrum lo the address below, 
careftlly wrapped, together w i h 
lh? ccmpleted coupan and appro-
prate payment. (Please do not 
relurn the ma ins adapter, manual 
or other ancilaries.) Voir upgraded 
computer will be despatched to you 
wi.l lit 110 days of receving yojr order 
When ordering the Upgrade Kit 
sinply complete the mupnn, nnrlns-
ing the appropriate payment and 
pest il to us at the acdress below. 
Pleaseallcw to28 days for del very. 
BY PHONE: Access or Badaycard 
holders can a l l Carrberley [0276) 
6K5311 for personal attention, 9arr 
to5pm Monday to Friday. Only 
th* l Jpgr,-rlp <its can be ordered by 
phorie. 

Please no le: the upgrade ofier 
applies tc working 48K Spe^rum 
models ir, the UK only. 

Inverse 
True v dec video Graphics Edit Capslock 

Extended 
rrodc 

Caps shift —^ 
Sem colon 

Inverted :.omma Cn-corcornrols Comma 

r ^ o : Sinclair Research Limited, Upgrade Dept., Stan nope Road.Cambeiley, 
Surrey, CU'5 3?$. 
All prices Include w i , post and packing, User Guide and Corrpanion Cassette. 

Please send mi the Spectrum Upgrade KLI enclose paymeriLof f20. 
OR 

I Pleascup r̂adem> 48K $p»ctrum (or me. I ;ncljsc ny computertogether 
^ With payment of £30. 

I enrlnse a dieqje/postal order 
payable to Sinclair Research Limited for f 
OR 
Please charge my Acccss/Baidaycarc no 

Sigrature_ 

Name: Mr/Mrs/Ms_ 

Adcress 

PlXASC PRIMT 

voe soa 

Sincla r Rese^rrh I imitfH, 
Upgrade Department, 
Stanhope Road, Cambe'ley, 
Surrey. GU15 DPS. 



TELSOFT 
A reminder of how to use the Tetsoft service. 

T IE PROGRAMS given here will enable 
Spectrum and BBC owners to download via 
Your Computer's Telsoft service. First type 
the hexkadcr Tor your machine figure 1 
and then en:er the machine code — figure 2. 
On the HBC you call the service by entering 

CALL &6A00 
while Spectrum owners must tyne 

RANDOMIZE USR60000 
So far OR I.td's Telemod 2 and V T X 5000 

modems have been tested wi th the service, bin 
it also works with a number of other makes. 

To find out what is available on Telsoft and 
l iov tc receive softwaie dial up Colchester 
10206) 3068. This audio recorced information 
ine wi l l also advise you which telephone 

numbers lo r ing for the 300 and 1200 bit/s 
services. 

When a program yon want to download is 
ava.lable, make sure your modem s set un and 
lial the number appropriate to your modem's 

speeii. As soon as you hear 'he modem tones 
s w i t c h the modem t s line and r e p i a c r th i 

receiver. Select Ontion 1 from the menu — 
Rece.ve. After a block o f data is received, yot: 
w i l l see " O K " printed i f there were no errors, 
otherwise the program wi l l wait for the block* 
to c o m e r o u n d aga in . 

When the "Program loaded O K " message 
appears return to the Telsofi menu and select 
Option 5. You can now save and run the 
program. 

Figure 1. BBC. 
10 REM BBC HF* CCDE LOADER 
13 HIHEN-669FF 
20 LIS: PR INT 
70 INPlll " SIMiT ADDRESS <Htx)"lrt« 
4ti A-EVAi.<"(."-A»> 
SO IF TMCN 280 
60 IF I.IH u>6e>t-t/ IMLM .as 

/H r-fiBi 'H' " ; 
e e w u i • B « , C * 

lF. 'L6K<8t) ( » I 4 THEN SO 
T-0 

i m f(]r kboi ro i 
170 X»- (1ID*<B*.2»N> 1 , II : UUbtSB 3BO 
120 IP E»l THEN 260 
110 * t - MD*<a*,2»N-2,lit r.nntiri 300 
IT0 IF E-I THEN 260 

Ifrfl B- EVA-t Ij» IB* ,.»( I 
I/O ->A-Bi A*-A»l;T-r*B 
ltfM NL>T 
170 For « - 1 TO -EN (C*l 
7BB j t m i o n c i ,ti, 11 s 003U5 TWO 
210 IF F =1 THFN h fiOTt! 
2 2 0 NE>T 
730 IF T- FVAL <"&"<«> THEN 30 
2'IU KKJfll -I.H1W5JB LKKUH ! • 

ĴLO A-A-UittUlU i i 
760 PRINT "T-iPTN6 ERROR !" 
270 D1V 8'iSCTO 30 
700 «CAVC " DCWW_0ADH 6 ABB 4FB7 

run 
500 Fcfl! IF ASC<X»)t4F> THFN F»1:RET1JRN 
310 IF ASC1X*KS« TFEN RE TlftN 
320 IF ASC<X*><65 THEN E-l!RET!>flN 
330 IF ASCI XI)>7. t hfcN E«1 
740 RCTURH 

Figure 2. BBC. faBBB 
6B1& 
ol> in 

6A00 : A9r6ABFEA2111 -'Ut fl . 4L6 61570 
6MEI F 20616C204O6OC9, 6B28 
6A10 !31FOBBr7J34I069:9. •ir.B 
6A)B 6I13R 
6A20 16AA40H 7H€ 31F AVE0 , JH2 684D 
6A«I : A0BCA2F1 20r 4FF i t , 4FD 6B48 
6«W :03A2B07W:4FFA9J7, 763 61)30 
MSB :O?B220F4FFA9CB%0, JC0 /.BSB 
6A40 : FEA20020F 4F F 6VU9 , 4HC 4.860 6A4U 10C28E3FF20P /6BW . '39 6B68 
AA'TR :IR,A201»r4FFAB : iH, : E B 6B70 
6A5Q lA9Ff8899836FO0rA. 5D7 6B/8 Arthit J94 eBBB 
6AbO :0C6LVUFU2BAC6CB0 3 4 B 6WHB 

tPRASW0R477847fl34 <16 hB9» 
6A78 :7 9G4 7AE4 7BBS 7020. 3BB 6BVB 
6AbB t U36DA3 7»29t Ui;93B L yv 6BAB : O0F ? 2fleC6CH01)O99 thB faUAU 
6 A 9 0 17 1 081J07BD3BDC0B9 364 6Rne 
6 A 9 0 :O0FeA0e0A5'429B0. 422 6BBB 
6AI1B IWJUW131L"03 '61UH3 3 5 4 faBCS OHHtJ : 1 H63/Jt3C ' '«vn.fn.. jtr* 6bce 
6OB0 : BWR520E 3F F L820O5 5 2 4 ABDII 6f»Q : 6DC810C0F0»*3737B '33 6BD6 6PC0 : b26J2UVC6UIWAW:5, 3CC fabhft u ro , 7Ar«nFu-<7E(i?nr JFC '70 fcDCO 12BE7F F '1C6 7uA200C ;4F 6BFII 6M>8 : 6CB08CC57BF O0BAV 4BC 6DFB hn.a : 3U2V)E3f F 20E /FF4C 4AC. 6L"BA hern ! 6 76JA37 3 A B 1 9 8 3 6 F 43E /.rcw 6ft-u : D0K:20E7FFA90BC0, ; B B 6C10 
6FLF0 ; E 3 F R 4 C F 3 6 B 4 C 6 76A 4 6 9 6C18 
<J 1.1.11! : A004LI4 'AB47B200C 2C9 6L2U 

: blBB* 791 "'6700360 
SC9CJ5C&6FI200C6C i tJdt JCU yAr MJBflf 
t70F3TF20E7FF4C6 
1 6120«L'6r.SH<:Fr.S7B 
:K.KVjC93B28e3FF4C 
r/.̂ Aa-.Mr/f.uvn- /FF 
s A17SF0A10I»<?,)056r 
: A58AC902B0SB20D'.' 
16J A Vt 0285360*935 
= 29.30<EA">502«>36C 
tA913F20)28F4FF7B 
:F?6W471CO0 80995 
I 61- l>tr: 1VODUF- .-O901: 
! 20F3FF 7fM36DA9SA 
• Deea/"76r0EO3A9D7 
: 7fl0(WE7flFB6IK'0AB 
t61A9«52«006CA90B 
: 20E 3FF-7eFSJ6n09D? 
i 20E0FF4COC6AA955 
l 2dSI»4tA9462B336C 
; 4C6«nA41S20OC6C 
! »ai)afA?Bon6r200r. 
;AC4C'Q&B)C6ChAA? 
i UHZBt.TFF-A96F20EJ 
= F=A94D2«t.SFF(.0n» 

=0BA2J320f4FFA2l2 
: jict- ai-r-pwrt."?' /̂ rwt- 4 
tF-A?°670f4l (601V 
19;nUBeuiAFwrra7rKi 
:FBA75370rirFA2S2 
• rAyimflWAHi 
iB=R4;FA991 A20020 
i F4FF tL'ovca »7nra: 
: 6 JiH't:er.oAA47E20 

,477 
45.1 

,-tci: 
.3CI 

447 
4*79 

,41? 
,3B3 

,191 
,4Ai 
,437 
,3D7 

2D3 
,2IW 
,30? 
.3BF 
,206 
,2D2 
,31c. 

. 4 30 

, 4 IE 
,5S7 
41.J 

,4 1" 
,4E7 
.44" 
,301 
449 

,201 

6T?B :496CC6B-D{M73S6B,374 6D*0 
:AS8«902O9«620.'9. <69 

fcClfi iAkUtH,C4in<KI rtCIOl , flOcIl 
tf.tf :2«r*FFWA4<tIflSH ,b!>C AIJJSSI 
6T.4B :î flflAA7I)?r.AI0CAM*.!=ftA tOtO 
6CO0 ; FBAA60A 7EAU . 6D7U 
6C3B :Z«4"6(;B:iDPfAA47E.449 6070 
fj:t,0> i&OA'tQrtWlW^FfL'U.tai fcUHl} 
ACftB : F 4FFA9PiaST>f AA9Cir. , illBB 
OCD l20E -̂F2JAtMDA9O4. SE4 AD90 
6r-B ;7O<7IOAEA7«19E5Q2A9,2F0 
6eUB ; fct UMS ifUUt! .Ul U6U , iVC .[1A1T 
6CHR ODAE 

:42FD11C»43F0171C,JA2 oDBP 
feUWfi! :616CA90^A7ff120F4,5jn 

-rriito7tj«oeuftaoj.3C4 
6L(ib) I2BF^FF4:B7̂ CA90R,4J3 !J)L"t 
bCBa :i!7(fl470F»FFE6(MA5.4Ce ,S1)M 
6FII0 ;7E20C3I bDCf 
6IXL1 
6CCB :6DA0172il3tDC94 1,.I>M <,ott 
fat. Dll :FaUIP!:94JFIStli:943.4ir. HI1FP 
6CH0 01'4C616CA9e7*2,i/2 sOFb 

,6C£0 107ft2a37aF4FF*C»,?,ri4 'AMli 
6CF0 :6DA?O7A204:0r4fr,3D6 ^ 1(1 
6£fS :t6awia»ii:v«2U00'r,44i 4E1D 
OUOB »••• 4cao 
hPlI! iEift 
6oio :A90r.?0Mt6r:0Fn4D,ici i>E38 
fali- H l2aAB6UrW0h:0lSB»F ,774 iL4U 
6D?|J î 0F&6O2BAB6OA905.36D 
6030 16004 7E(W0i:BBiIiit. .5A9 hEr.B 
toO>0 iA9n'70F!lFFa57Cnff,4t>B iE 

: A<-.aC20C3FF 20<,B6n, ^EF 
r A9B7 7IW0ftA9°AHS, 304 
. -Si. l 
:Fe6rt2BAHAH7B"VfaU, JCB 
: 2«996D2Wt,>60:0Atl, S1 7 
; fcirwfl iii'MtuAt K U , 2Ct 
: 6C20A3fcDF907:a«n.77e 
• 6t2iem6.Uj0ADAO20.34r 
: t JFf-A?r-7>at0ft 4B,3At 
s ASaF A>M;»P4FFt>H, JIK 

:29AB<J)?W7FF?0F7,44-
: FF6B4H79F06AoA6f', 3FC 
16MJ930C93A30031E, IF : 
• hofl/jubirt iujvoi, j ia 
:3QC93A..003106S, IFP 
: 0' 70F̂ FFA04ri7BB?, 3AE 
l/»A20BAS?B2A900C,30i 
:A37B49flFIBr.7BJi/F, JVU 
i 491 Httj /AI67A2671, 29 
: r.flDflFBhBTflF 3FFCS , SAC 
I U. B2CVU0C'eF6:8b« , 4F7 
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Figure 1. Spectrum. 
5 RCI SPCCTRUH 4Bk 

IS HE1 H«« Ctirir l.tl»c*r 
13 CUEAfi 39BB0 
2fl PCKE lJ6M,Hi CLE : PRINT 
3a IN l̂/T 'St«rt Atfdroma 
S4 IP r t ^ i r.o Tn TO 
60 IF *':600M ThtN DO TO 24) 
79 PRIMT as 

BB SWU1 " i - i b l 
05 IF THEN liO TO :BB 
9ft IF I FH t)»;>2« THEN GO TC 266 

I WO t_L I t-a-jTM>«INI 
l id FIK n»0 TJ 7 
i2» i.rrr xi>iiii2«f*i -o a»n-n> 
125 GC bUJj 3031 LET 
,-,fl !(• IH H Fil m 
I4fl LET *J-bt(7»r»2 TO 2*n+It 
143 6C SUB 303i LET v-v»16*> 

130 I F 1 THEN GO TO 2 6 0 
170 PDKE a,vi LET 4-n+l 
1B0 LET t- l<yj NEX" ni LEI y-« 
190 FOR m-S TO 3 
7 0 0 ET X F » « ( 1 7 + N TO 17+IR) 
205 30 EUB JBB: LEI 
21B IF «-l ICN LE' Cif) TO 260 
220 NEXT m 730 IF t-v 'HEN PfllNT ':";b*t 60 10 

240 PRINT 'Chct 
2S0 LET o-i-Bi 

Erf or" 
BO 10 50 

2fcU FHINt •ryUiriQ Errnr-
77(1 I FT a»S*IHT (a /0 ) i GO TO 50 
200 SC.'A. "dawnl cad "CODE 62009,1136 
790 PDKE 2i63tJ,Ut STOP 
3IW LET e-«: LIT k-CODE «»-4e 7«IX»>"9": 
3!fl IF OR *>I5 THEN l.ET »-l 
320 RETURN 

Figure 2. Spoctcum. 
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T H E rROGRAM, wher. run, provides the 
• Vic-20 with sn extn 25 keywords where 23 
are ;oinin£nth and iwu die functions, The ex-
tra commands utilise sound, colour and 
graphical aspects of the computer. There is a 
iesclut:on of 160 by 192. Double height and 
user-definable graphics are calered for in the 
packagc. The e is also a special key scanning 
function to a low mult -key input similar o 
the Inkev function o.i the BBC. mach.ne. Col-
our manipulation LO produce animation is also 
a key feature. The use of tekenised keyboards 
results in no speed detieus;. 

A lis: of commands is providec on printer 
paper plus two ccmo programs. Poly Orgjn 
a id Beckccpe*. The demos contain no Pokes. 

As the program is of total machine code it 
will be iinpossijle to convert even to a 
machine like the CBM-64, Most computers 
inyway have a reasonably extensive Bas.c. 

Loading Press Shift Lock; press Run 
Stop; depress Shift Lock and press Play cn 
tape. 

The Extra commands: 

I O P E R A T I O N M O D E S : Each mode com-
mand .nit.liases the normal Vic-20 colour 
and sound channels. 
MODEO sets the norms! text scrcen. 
MODE! — si-ts normal screen with ]U2 
definable characters. 
Y10DE2 — sets the 15 line screen with 
double height characters. 
MODE 3 — sets the hires screen wiih 192 
ines of 160 pixels. 

I COLOUR C O M M A N D S : all colour com-
mands car. be us;d :n all modes. 
INK x — sets the currcnt infc colour to x 
(0-15). Values above 7 sets the mjlt icolour 
mode. 
AUX x — sets :he auxil iary colour to x 
(0-15). For use in multicolour grf.ph.es. 
VDU x,y — sets tne screen co.our to x 
(0-15) and the herder colour to y (0-7). 
nC.OT y — chtnges each colour on :he 
screen by x amount for esample with 
GCOL1 black becomes white and white 
becomes red and yellow becomes black etc. 
GCOL7 reverse; we process above rhe 

GCOL4 causes a fashing effect, Don't use 
with multicolour characters. 

GCOI. x,y — change* everything with 
colour x (0-15) to colour y (0-15). 

I SOUND COMMANDS^ 
V O L x — sets volume to level s (0-15i. 
C H A N x,y — sets sound channel x (0-3) to 
value y (0-255). 
SOUND I,J,K,L — gets all four channels 
to the values of the veria'alc*. 
IH1-RES C O M M A N D S . 
CI.G — rlears the hi-ies screen. 

SET x,y plots a pixel at column x 
(0-159) and line 7 (0-191) in tne current ink 
colour. The top left cor.ncr is the ought 
(0:0). 

RESET ic,v — unplots th ; pixel at column 
x (0-159) arid line y (0-191). 

I S C R E E N C O M M A N D S . 
A T x y puts cursor at column * (0-21) 
and line y (0-22). Tor use in modes 0-2. 
CLS — clears tex- screen. Don't use iu 
mode 3. 
INV — .nverts screen display. A second 

Program 2. 

0 £ V S 5 8 6 4 8 : PR I N T C H R $ < 8 ) S P C < 4 9 ) " P 
L E A S E m I T i " . S = £ : ft=36u:E=S192 : GO 
S U B 6 : ft=2 : B = 6 7 3 : G C S U B 6 
1 I P S O 1 7 7 1 I S 1 H E N P R I N T : P R I N T " C H E 

I C K - S U M E R R O R M : P R I N T : E N D 
2 S V S 6 8 S : S Y S 5 8 6 4 E : P O K E 7 8 9 , 5 4 : P 0 K 
E 7 3 2 , 2 2 8 : 5 " 3 5 1 9 9 8 : P R I N T " D P R F X 
T E N D E D B A S I C " : P R I N T 
4 PR I N T C H R * < 1 5 7 > ( P E E K ( € 4 4 > - 3 8 > * 2 
5 8 - 1 " B Y T E S F R E E " : P O K E 1 9 8 . 8 : NE* i 
6 FOR 1 = 6 T O H : R E A D A $ : F O R J = 3 T O S S - P = 
< n S C ( A $ ) - d 5 > # 2 6 + A S C C M I D $ C A $ , 2 ) > -
6 5 ' S = S + P 
8 P 0 K E B + I * 3 9 + J , P : A $ = M I D $ < A $ , 3 > : N 
E X T : N E X T : R E T U R N 
2 6 8 D A T A B G E U h P G E A F H D J R A B J G D J H T E 
I J G C i H T C N F O C M h T D N G U C I F C G V G G A A F E A 
L C E J T J D B G J G A T H TE V J S AWHH 
2 8 1 D A T A J D B G J G B N B W A D I V I A J M I Wf tLG 
I G V G N H S H D J R A B I V i A 1 0 G K G V . G J A L A V E B H 
H G B J R A B H S I Y H D J R A E G B J R A B 
2 9 2 D A T A I A J M G I G V H S I A G U H S H D J R f t B J 

G A S H 1 B i 1 H J M J G J H P S A I H T J V J G B G E K A P B 
W B M H T H W F O B I B 0 C E I Z H V G 0 F C 
2 8 3 D A T A C V G E J V H U J G A I H 3 H D J D B G A O J 
Q B W J L H S H D J D B G B W A F B G I C J V I A J L C V J F H 
Q E O C V B A H R G E A B G V E 3 H 7 NWF0 
2 8 4 D A T A A Z H " T T f i t J A V C E I Z H V A K G M H D H ' 
C B G F D J S H D H B E G F D J R B G G F A C E E J P. A ft 3> S A 
H H Z D A B H A W B I B B B I B E B I B H B I 
2 8 5 D A T A B T B I C A E I C N B I D Z B I E R B I F E B 
I F V B I A U B J C A B J F E B J ~ Y B J H F 3 J H R B J I H E 
J I T B J J C B J J Q E -J B A B K I E B K C C 
2 6 6 - D A T A B L A H H Z C Z D B C G H P C P C V H M C P C 
V I D C P C Y H R C N I E C ' v ' D A H V C N D H I I D I C O I F D 
i U B H W C P C U C N H V D F D B D H D n H O 
2 8 7 D A T A D F C R I E D E D F C R I E C T C P D B H W C 
J C N C V I E D H C O H R C F ' C U C N C V H YDCDH I E D E D 
C I E C V D A I G D H D C I D C Q D A I D D C 
2 8 8 D A T A C V C N C P H P C P C U C N I C C X C R I J A 
A A A A A A A A A A A A A A A A A A A A r t E G A V I V B G I A A 
C H T A A I A A B D S H T A B I A B S G N A A 
2 2 9 D A T A G M F D D J F D D L G N r r U F D D K Q N E V F 
D D M G V D L F P D J H S I A J P I W D M G K D K I Y F E D K I 
O E G I A J E 6 N A I B G C O I X G N H X F L 
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I N V normalises screen. 
P I ,ACE k,c.x,y — Puts screen code 
character k on the scrcen with colour ; at 
column J: and line y. It wi l l I.cccpt any 
multiple o o f f o i parameters, ft works iu all 
mode* hut tlx: screen in m:tde 3 is trentM a* 
20 columns. To get lower case characteis ia 
mode 3 use POKE 9329,136 a id normal 
uppercase is POKE 9329,126. 
UPS K — scrol s screen upwards x times. 
Don't use in mode 3. 
DNS x — scrolls screen down x times. 
Don'; use in mode 3. 

I O T H E R C O M M A N D S . 
C L B clears rhe keybcard butTer. Poke 
198.0. Hall s stops prcgram execution for -jl 
60thsof a second s.) halt 30 wil l wa.t for Vj 
a secend. , 
C H A I N — ends th: program and loads and 
runs the next program or. tape. 
P U T x outputs nsdl characters .•: tc the 
current output tevice. Can have any 
number of" parameters eg. PUTS, 14 locks 
Vic in lower C;KC. 
R?Tx — repeat key facility 
RPTO Normal" 
RPT64 — No keys repeat 
RPTI28 - A l l keys repeat 
UDG IJ ,K ,L ,M,N } CjP,Q - creates user 
defines character I (3-19) where 1 is in 
scrcon codu. The remaining eight variables 
relate to die 8 lines of pixels. To redef.nea 
double .-ici^ht character its screen code 
number must be multiplied by 2 for the 
value o f l and ther. redefine two characters. 

Program 1. 
2 P0Ktt4G,IS:S/S58648:?RINTCHRJ 
3>SPC(£4> "FLtrtSh Wttll WHiLtil "SH1. 
<31 > ,LCnDlN<3"SPC <69> 
4 POKES728,e.POKEg?3e,0 POKE43.I 
.P0KE44,38:P0KE45,3 POKE46,39 PO 
KE198,1:P0KE631.131 

Only th? first dniihle height characters 
can be redefined. 
KEY(x) — s a furction end returns a value 
of either 0 or - 1. I f key x is down - 1 is 
returned also C> is returned. The value of x 
hac tn he in PP.RK(1^7) keycoce. This sort 
of key testing allows multi <ey input. 
IFKEY iX )THEN tests for key x down. 
IbiNU I KFY(X)THEN - tests frr key x 
up. 
CHAR(x,yi - is r function anc rC'.ums tile 
screen code of the character at position x 
and y. Not for use in mode 3. Parameters in 
commands can be variables. Expressions, 
Formulae or even n i mfcers 
To enter the program first saw program 1 

on tape then type ir program 2. When it rvns 
without a.i eiror message save it after pr. igrim 
1. 

Al l commends c;.n be placed within print 
smrenents between senicolors. I f a command 
is entered directly from keyboard a syntax er-
roi might result. A i l extended basic command 
aft:r j: Then statement inusL be pieteeikd by 
a colon, for example: 
IFX<160THEN:SETX,V 

r KEY CODE TABLE 

c i 2 3 4 5 6 7 x8 
c i 1 # $ Q 2 
1 2 W A °/< Z S E 4 
2 5 R D X c F T 6 
^ 7 Y G V 8 H U 8 
A 9 1 J N M K O 0 
e + P L t • : e — 

e L % 1 1 & Q ? » 

7 ( ) [ 1 f1 f3 f5 f7 

_L 

: = CTRL # ^ .STO^Sr iCBM / = LSHIFT 
? = Upanow' = HOME ( = DEL) = RTN 
( = C.RRR) = ORSD 
For example key H = 5 x 8 + 3 = 43 
C"RL key = 2 x 8 + C = ' 6 

2 1 6 D A T A A F F O D S H T A C J A C T G N A A G M F D D 

J r E D L GNAUF D DK <5 N E VF D D H -3 V DLFP I> JH SF 
PDJFS IWI'L IAAJGKDMIVIOFE 
2 1 1 D A T A J S F T O F E D M G J E J A V E B A C F D D J F 

01SA V IWDKFO INGNHXFLAFFOGNBFFLADF 
OGNAVFLAEFOGNA ICVCO IXGG 
212 DATA JVFIGBJGAPHUIf lAPIAJNGNJ 
GFI1 Br"1GNA C F DBNGNAAGMFPBM I*IBM IAJQ I 

MBNGJBNH TBGIA JFGN AIBGC0 
213 DATA IXGNHWFLAFFOGNAOFLAAFOG 
NBJFLABFOGNAUFLACFOGNAZFLADFCDSG 
NAAFDH 0D S C V D R IVC V 10 B HB -3 
2 1 4 D A T A I A A C G M B G H X A C G O A V C V A K I V B 

G I A A C F L - E A C D S G R A 0 F 0 B P A P F D H N B G IA A 

C B P A P A K A K F I K A K API! N F L A O F 0 

2 1 5 D A T A D S E G I A A C A K A K A K A K F D H K B S H 

H A C E P A H A F H N F D H N G R A P F O B P A I A F H N F L A 

P F 0 D S >3 R A 0 F 0 B P J G F D H N B G I A 

2 1 b D A T A A C E P A P R T F H N F L A O F O P S B G I A A 
C B P A D G O B G H ^ A C G E A K F O D S B G I A A C F L A K F 

0 G G A A B O H X A C G B A L F 0 IV I Q A D 

2 1 " D A T A I A J L D S E G I A A C F L J U A C B G H K A 

C F L J V A C G N A Q F D B N F D E P G R J U A C C U C W C W C 

WF D B H GRJVA COW CM CNCWAKAK 
2 1 S D A T A A K A K CUFdd l - iCW C W A VI'1 XTi-iT>XB 
MF D BMGZAAEAFDBOGJDXCEIVBOFDE0SNA 
AGGAOAVEJBMFOACIWBPHUIA 
219 DATA JMArDXEOFDEOEABPAHCVAHG 
0 G NAB HUB W AE AK A V F 0 J P J A J ft A R B 0 F P B 0 G 
RJGBIHTJAieAMGJBMA VEEFC 
2 2 8 DATA - EBNGRK'tHCi-PBHDSGNCVFLJ 
QBIGNJVFL JRBIC-NBXFL JSEIBGFVB ISr-J 
AFLJOEIFLJRBIGNARFLJSBI 
2 2 1 DATA DSBGIAACG0GEABGVESHTBSJ 
G B E G N F S F D B N G N A A F D B M G G A C G E A A G V B H A 
VDXDXBPAHFPB^HS1AJKIWBN 
222 DATA HU lA .'DDSF IFDHNBGHXACGNF 
S F DEM GN A AFD B >1G G AC GE A AG VB MBP APHP H 
NIAAEG JDXFPBMHSIA-JHIWBN 
2 2 3 DATA 1 iUIAJADSBGIAACAVDXGGGOG 
JDWDXGFGMIUGGIAJSHOGFIAJODSBGIAA 
CC U CWCWC WCWCHAVEB AUFDBM 
224 DATA E A A K A K A K F D E M G E A A E G HXA C F 
PBI^HSHKAI IAJMPbtfNABFDHGGNFBFLEPA 
C C V E T h 0 E GIA A C B G E S •JIG E A E 

(program 2 continued on next page) 
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(program 2 continued from previous page) 

225 Dri S ft GVESH7ESIAAGBGHXftCAYFOJ 
FDSBGIAACFLFIACDSGRAPFOCVftIFLAPr 

OBSBGIftACCUBGENI2EAG0HU 
226 DATA F IIAJHDSBGIAACCUGJIGCU3 
NJVFDIGGNIJFD3CEGJE1ZEAFDIGGNFOF 
DIJEAGOHUFIIAIUDSEQBGIA 
227 DATA AC C UGRAFFOH THWJGCOBGHX A 
CCUGNAGFDGZBGHXACCUEGHXACGOEA I OA 
AJGAKAYEBAWFOACIWGZHUIft 
228 DATft JMFDGYFDBPGJGZAYE3FCFD3 
QGEftftEAFPBPEAFPGYGEABGVESHTBSIftft 
GEGEOAAAYFOGZDKDSEACUCH 
229 DATA CWCWCWCWAYEBEYFDHOEAAKA 
KAKFDHNBGHXACCUBGHKACFDBMGNFSFDB 
NBGHXACCWGOGEAAAKhPDXJG 
230 DATA ACGEA IFCHJHUEWANGNAUA YT> 
XBMFDBMFOACIWBNIAJGGEAAEAFPBMGJB 
NCEIZFSFDBNGGAEAGEMBMBN 
231 DATA HUIAJPGJEMAYDXHJFDBMGNA 
RDXBNFDBNGEAHGVHNFPBMFGAO.TPCYDKB 
KBGJOHYBGGCIHFICUBGJTHY 
232 DA TA GNAAFDBMGNAQFDGZBGGCIHF 

IGGAVAYDXDXFOftCIWG2HUIAJMFDG YESJ 
NHYEAGMGVGVGMCYGGIDGNAA 
233 DATA FDANBGEOAAHTITFOAUHTIVG 
UAOCE IZHVAKGNHDHCBGCUHI'HBBGCUC YE 
OAAGJESIAACHOETHQFRCVFE 
234 I>ATA HYAABGDUEGIUHRftFBLEOEGJ 
HH VGRBGFPCUGREHFPCUBGGOIBG JDXCWC 
WCWGOBGEPBLCVJ 7 F L B G T P G J 
235 I>ATA DXBPAHGOBGEPBLFDEOGREHF 
P C V J VBLBOJGACGN JVGMBGFP IDEAFLBHF 
PEAFLESFPDKDSGNAE IQAAJrt 
236 DATA AEAKHUIAJSDSCCBSAAJVArtJ 
V AA.J VAAJ V A A J V A A J V A A J V A A J V r A J V A A J 
V A A J V ft A J V A A J V ft A J V A A J V A A 
260 DATA I WES IA AC IWETDSGGAFHHHUA 
CGBELAAhUAQJhGGAHHHBVELGBAEftDHUft 
OJNGHAQFLFGACCVAYIVAAAA 
361 DATA AAAABGFTBGBGGFACFICUFWC 
UEGGFACBGGCIHHTAAIAAHHPGBJGAIGGD 
KGBAAftCHUAuJ'SG JES I AACH'3 
382 DATA E TH OES EAGMEAGOGJ DX D SA Aft 
A A Aft AAA AAAACGHOFBHOEUHPB AHP. ILMRF 
EHYAAAAAAAAnAAAAAAAHJJn 

Derno orogram — Beekeeper 
Ld ( joyubiuyy 
1? GETKt:IFK$=""GOTO20 
1™ H=I>V ;DXa(K«='IB"'-»:K$="l" 
. iy= Kl^"*"''- • S-"Z'> 
18 IFDX=0AMDDV=0THENEX=6 DV=H 

I=X:X=X-tDX J=Y .î Y+DV : IFXC0OR 
X-^lfHENDXs-DX = ! 
25 IFY<20RV>14 THENDY=-DV V=J 
27 1FCHAR (X, V.1 =3660T046 
2 6 IFCHr tR ( X , Y ; = 3 3 G C i T 0 6 8 
30 =LK"E32.e . I J , 3 7 , 4 , X , V : 301015 
40 S=S-1'FORZ=209TO175STEP-1:CHh 
(••£,2 ND-:T :CHAM£,0 :FS<e>7HE>lS=B 
45 G0T076 
ce S=S+1 P=P+l:FORZ«225TO2S0 CHft 
1-2,7 .NEXT . CHAU2 . 0 
76 PR INTH@"TAB < 12)S"B " : IFPC^GjO 
7038 
75 GOUNDO,9,0.0 
89 F0RT=.T023 ~0RZ="T^9£T£P-1•GO 

OL L-VDU0,Z:CHAN2,-23+Z-T*5:NEXT2 
,T:SCUNl>y,U,0,254 
82 <:is :PRINTiiT0,5"YC>JP SCORE 13" 
S"/ 25" FORV=15TO0STEP-.05 :\/OLV: 
Mt;< i 
35 I UK 8 PR IN " A " 6" ANOTHER CO ? 
<V/N)" 
90 <3COL4 : IFKEVvil.) TH-INPUN 
95 IFNO'KEY (28)THEM HALT 18 OOT09 
0 
10« MODE0:CLB:END 
1306 M0J>E2:UI'G73,254,124,56,254, 
138 ,-170 . i?g , 170 UI'07L, 186,186,17 
а,LVU,170.13£,254.0 
1001 UDG72, 3e , 24 ,24 , ,36 . 126 ,12 
б,66 UDG73,6£ , 126 ,126 . 36, 36 .24 2 
4 .36 
1082 UD074,0,126,129.165,.65,165 
,129,153:UDG75 153,129,129,189.1 
53,12?,12b,O 
1003 =>RINT' *** EEEKEEPER 

A"0,3; :NK4"GET TJ-E HONEY POTS tW 
9 AND AVDII- THE 
1005 PRINT"BEES ";AT0,6;IHK2 
"ONCE MOVING YOU CAN'T STOP."AT 
3,9;INK5"A/Z UF/DOWN" 
1018 PPINTAT3,13"CRSR—LEFT/R!GH 
T':AT2,13;INK1,"PRESS CTRL TO GO' 

!" : 1=0 
1015 SCOLI,1-I; IFNOTKEV(16> THEN: 
HALT10 : 1 = 1-1 GOTO10L5 
1926 CLS : VDL0 , 0 PR IHTTAB'"6)"SSC0 
RE 3" ." " : 
FOR i=0TOl•FCRJ=iT025 
1625 X=INr<RND:i)*22> Y=:NT<RMD< 
1) >13) +2 IFCHARCX, YX>320R(-!=19A 
NI Y=7) C-OTO1025 
1630 PLACE35+1.6 + 1sX,¥:NEXTJ,1:X 
= 10: i»=7 :DX=0 DU=9:P=9 
1E40 FCRI = 128T0254 : VOI T>-16 - 50UND 
1 ,1,1,e NEXT SOUNDS.0,a,0•CLB-RE 
TURN 

Demo program — Poly organ. 

1 6 G O S U B 1 0 9 8 

2 0 : F O R I - 0 T O 2 • S < I > : A $ < D = S ! 

" : N E X T 
2 3 F O R 1 = 8 T O N : I F K E ¥ < K < I > > 6 0 T 0 5 3 
3 8 N E X T 
3 3 0 = 1 2 - 0 : V D U O , 7 

4 3 F O R 1 = 0 T 0 2 : C H A N I , S C I ) : P R I N T A T 5 
+ I * 5 , 3 f t $ ( I ) : N E X T : G O T 0 2 0 
5 0 S < X ) = A < I , X > : A $ ( X ) = N $ < [ ) : X = X + 1 
• I F X = 3 T H E N X = 2 

6 6 G 0 T 0 3 9 
1 8 0 e H O D E e : P U T 8 : V D U 8 , 7 : V O L S : 0 = 8 : 
N = 1 2 : D I M A ( N j 2 , K ( N ) , 3 < 2 ) , N t < N ) , f t 
$ < 2 ) 
1 8 1 0 F O R 1 = 0 TO 1 2 : F 0 R J = 6 T 0 2 : R E A 3 A < 
I , J > : N E X T : R E A D K < I ' ) , N $ ( I > N E X T 
1 P P G F O R I = 1 T 0 8 I N K ! : F 0 R J = 8 T 0 5 : P R 
I N T A T 2 + H 2 + < I > 3 > - < 1 = 3 ) " • 
N E X T 

1 9 2 5 I F I < > 3 A N D [ < > 7 A N E K > 8 T H E N F O R 
J = 0 T O 3 : I N K 0 : P R [ N T A T 2 + I * 2 + l + < I > 3 ) 
.. + ' : N E X T 

1938 NEXT: INK0:PRINTAT5,16;»«BSilD 
Hi'SUhijJ " .; INK1.; AT4 .19.; 'WBXtlCVBBft 

1646 PRINT n Ht t * * POLYPHONIC ORGAN 
: INK0 :PRIN-f tT7,4"CHANNELn ;AT 

5 , 6 " 0 1 111 : RETURN 
2008 D A T A 2 2 3 , 1 9 1 , 1 2 8 , 3 3 , " C " . 2 2 5 
, 1 9 ^ , 1 3 4 , 4 1 , " C # " , 2 2 7 , 1 9 8 , 1 4 1 , 2 6 , 
"D " , 2 2 8 , 2 0 1 , 1 4 7 , 1 8 , " D # " 
2002 D A T A 2 3 6 , 2 6 4 , 1 5 3 , 3 4 , " E ' , 2 3 1 
, 2 0 " , 1 5 9 , 2 7 , " F " , 2 3 2 , 2 1 6 , 1 6 4 , 1 9 , 
" F t t " , 2 3 4 , 2 1 3 , 1 7 0 , 3 5 , " G " 
2005 D A T A 2 3 5 , 2 1 3 , 1 7 4 , 4 3 , " G f t " , 2 3 6 
, 2 1 7 , 1 7 9 , 2 8 , " f t " 
2616 D A T A 2 3 7 , 2 1 9 , 1 8 3 , 2 8 , " A # " , 2 3 8 
, 2 2 1 , 1 8 7 , 3 6 , " B " , 2 3 9 , 2 2 3 , 1 9 1 , 2 9 , 
" r " • 
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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 last long. 
You've read the 
reviews. Now's your 
best chance to buy! 

v. S 
Spp W, v -iXi-'vt ' C v. v v ^ 

V V. C >. v <-•Js <. v: •• v <• «-- •. » • t x| 
\ V < v. v '-S-IK A v . ; v • <. v. V <- . V V \ , : v . - v V >. v- <- ^ V 

t v , t / / v ROTROHKS WAFAORIVE 
t v ' A V 

I t 

SMI Special offer! 
Wafadrive only £9935 

Integrated System 
The Wafadrive is a 

complete syslerr whirh 
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 ot 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 Df 
reliability. Extensive research 
and the use of high grade 
materials ensure that tne 
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, 64Kand 16K-are 
also included. Low capacity 
wafers give faster access. 
They are therefore most 
suitable for program develop-
ment applications. The high 
capacity waters are suitable 
for more general data storage. 
Loading rate is well over ten 
times as fast as cassette! 

Software 

Armed with the 
comprehensive user 
manuals, blank wafers and 
s u p e r b Spec t ra l Writer 
word processor, you'll have 
a professional system to be 
proud ot. seethe coupon 
below for details of the 
rap id ly g r o w i n g range o f 
software to enable the 

" P l u c VAT a r d E2 .0C p o e t a i d p a c k i n g 

programmer and games 
player to exploit the 
Wafadrive system to the full. 

Buy IMow! 

Cheap, reliable mass data 
storagefortheSpectrum 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 

Fleaettiandm« «ntor ft&asproprldld}: 

ROTnONlCSSjectum MafBdiive(s) 
I6K wafer 
MKwBteifc) 
l28Kwafeifs) 
Hc.HiroWNiQl-rttitrll 
Space WflTjvSoidd.-ib Attack.! linn 
Altwk 
Rc.if BnvvnrtVcing': Loo?y L-.njndr/, 
WgrUCup 
Slarhike 
ZAP Tuict ino code 
Sherlock 
RS2C2lead 
Cenlonlesltsil 

I = 
I " 
| Allpitocc mulucc VAT andP&P 
| C lenclos5a cheque'PO*made payableto SMT 
| C debit my Access/Barclay card1 accouit no. 

( 'deleters applicable) 

111 7.74 cae-1 
iu C3,4ScacT 
Hi n K r a r i 
l>r C3.95i-at'i 

fa E9.36eaci 

(S C7.95 esc l 
|-rriC19.95esci 
<S £14.86 »»cn 
•:aE9 56C3CT 
:a C9 SSiraci 

TOTAL: 

Signature 

Ha me: 

Address: 

Send io (no st;mpift(]u red): SMT. FREEPOST. Greens 
horton, Towcester, NorthanlsthN12 8BR 

Please allow 2t 
daysOrdetive-y. 

JUL 
VCl3(83 

wa SMT 
Mail flrrlArPrnrort nn Rnrinty mgiitnr^rl niimhnr 



Program 2. 
Sioco c t - i i s J - i f r i s s : . . s;oo: :eo- : : 9=22:. <-
6:o£i . ^ c o - i o ^ i 
3CO-IO .C = E=: 3535-£3El£ 

:EC24E£f033E4IE>~ -COS A iE 4ET " 130E-C-" 
.C072 673ElPD-IC»6:'r J: 
6CC33 A r C " f TF' iV ' : r tc«» L*. j c i . . f i e : icc96 Ei=c?r'- •=71^75: 3C1CA F.VT i - ? r : = :6:73= 5c i : r s=: " A i e ^ i •=cuo :: :-'S9b:'3S55j9P: 
(ii.;.? t..-y . r i J . i l ; <*ei'£ 0321J6-lE331£OEi 
• C I A A N O 5 ? I - " = R ; = = T - I R 
eciec :c s i f t : : - - ; r . ..i: 
6 3 1 ^ 5 c 9 C C 3 S c J - ; : - 3 i S f l P 8 
6 C I S A s i ^ B ' i i i - J c - i o i s s 6 j o e : :»•... 6E2O0 014.i3CliOC33C£>3B 
sc i i s : l i i c ) :t>=£5Eil"F?lfi-Zr 
63£AJ ~:-7Er-F = = c r : : : ; j : ; : : o : c c 53255 012:33C"3B=?060R 
50£7£ EP4F3E~I "3312319 
- c v • I : . s S C l i i i S i i e : 

se r j s j - i cB rsB i i o 
6<330A Efl£A3f~lES111400 6031£ :9E5='£3:""liA, : "i 50320 192233-1EC-463. 71 t i c i i ; BSECit\-in £0336 2172710£O8£EB»ai 
5C3S2 •|OLvVU-L-C£i:-r-l 
-V'.-.O 0E023E-B?EC'T33i~! • o.-(=s FrSB'ST? »i =0376 i56C-riEC-B0£C-S?3J 5033A : 0 : j £ 2=3£.713E6F7-,fC-5E 
604-0; " I i ".""Fr=p 50A:£ - j :,j(;-c t 604.-.4 - -.CtCSSit-3CDE96J 604.:." :£S9E8-:£-5E6S:35s 
604.4.C S£CrC9i«S-itC-S9fc# 
60A53 533E717ftFEOO£00-.-
5 0 A 6 A 7BFE01-fll363i:sil 60A"2 1303195E2 J'-iL^E: 
6M«: E36£ 715E£ JS62 3EE-60-A3: :':-•;••;•'U.'J^: 
M U M 

11-2A}67LEC53 367: c ; : - : ; E:A33:7i£CB0Et>S:. 
t-052: :-3712~6S71Ll U<30 
6C5AA 15ESEF." • 
SCSSi = 7-4AA:O.:£ 1MEDE0 eC550 .'•:•(-•«=; 3E71 
-c - r - -

^?00l?EF5E£356£« 
IH-S-/. e?7iis7e:s£3eoiJ« 60600 637;EBn7EC52eSUl SC605 
1CG1C "liO-ii. 'OU-.-B.iO 
3 C 6 £ A C 3 : 3 3 3 6 - 2 * . ; . " , 7 C 5ee:£ BEisi i f t i^o^ EOO 6C640 C35B69£1AO:'10:-0.. 3064 = = c ic t ;sc :£ i . iv ; ;cc ' 
6 0 6 6 4 c . - O L - i u v v . ^ l . o i 30672 .Ci.'.iMCD-BSiCD 
-.•0&30 9 •C-9r3P£53:3FE5£ 
£-0630 23Ec:C5=69:Me6P 
F I T I £ O D R - 7 3 = O C : 7 S -T ! 607CA 21C030C.!Sfl*7r-:CE 50712 0S96:r'6f0r>fpCf0£ 30-£O 33EC-4B 3£-l2A3271 50-2J .- • c r-:poiS6iei-CE aci^-' = a 

s;69i LCC 'C-OoAiJ i : 

= "S! = ™ 
= iO = 

«1A Srf 

V4S 
- 5 3 5 

- . 1 5 : 
- . C 7 

.250 

i 5 i 
.0 1 . 

CO£ 
'11 tee T i l 
72 f 3 I f 7.1 i 
>1A 

1 0 3 3 
S 7 A 

ai 7 
1 I n 
1090 
131S I -'in 630 A46 E£3 750 : IC i i 
J 1 3 4 "15 
J 2 I : 
4 6 6 J19c J104 
J O -73: 

f 07E0 ~07i=S 6077t 6073A 60792 eOiOO 

60.-2A 60;3£ 60? AO 605 A 5 AOjsf 
S0-J7,-
eoeic 
tCfCA =OSi = 6 09i0 
iO«36 eOrAA 
SO-rO aose." 
o.1 jflA 
eoiox 
eicio.' 
eioo; 
61013 ClU^A 
s : o r  
- jo AC 
eiOAi 
5105 c 710--
5i07£ 

z 1896 
fciJli 1J20 61JS3 61J3 = £ 
51J5I 
61:6.T 

i : ; i i 
e i£?o 
f a c t 5 
51S16 

; 1140 is4 . . i ' c : i< : i '. . t c. 61£60 6i£3; 6 l£9f 61 304 6131 6 J 3." 
r I A.: : 
61336 

U:C6C£4£CSESC4fiC OEElLlCCOEe953E5 CiCl-iElSCCAEl=rCE 
o^j i i j . ; : : i i£C5Eoi 
I : O O C C 3 E 6 9 C D C B O £ 4!_C4̂ C0£CDCE59C5 •:8i£00 = 3 7 C 9 A F C = 
F I D D C B A I C E I S J C E B 
U 0 3 C 0 . 1 ; : I 4 0 7 A O E 
OF l f l F F E F , - 6 e 3 E E 2 2 

. i ff;, r-r.sr Rn^iCiifi :  
3CC02C£e3E060?I>S 

BU'irST-? ' 1 ; 
3CFE36C2i8f5tDC-7fi Oil LC2D: '-2S.Z-: : -'•HiCili^OOCCfiSi • C:9769 3=03PE5-5CC E:~.= "DF " P -R ' ar -
5£0tF&:£0£c61193 

: 3 C £ 0 0 o." A 3 £ 14.S ~lCD£46i 

:CflFCB:iEC3EC£j? 
IfEEcOC C«313iOF 3 
3f59~lFEiC£C'-'All 
:e=Fci5;Joc: iczo 
i . 4 j _40 . . -h»4. ;C :eA 

£££511 Li 'OJ12=00 
CCcB=50v0fiCC-676 = . H i . i : •».* 
oiaflcoc:. c£Oiae^ 
^ L O I C R T O O C R S C A O : 1 ioocc-: \ - -0i%c ~£1H;7: i :;.£ 
-ii£FN>PEEC£.£fl32 712^3371FrsF3£71 

Ai7E3S£EF. : ; 3 " 3 E - r i '- 1E-O5057 
' - 106SC53A11A371 I ABEC0£3_ : 10F 9: 9 
•r~6o:FKBeie6ii :ke£U££CO::i j f j n 4.=2 i j . s cc i a 
oioeme:BO£:a£71 OECftSC I- A-S11F35E OE£M:I . „£0D1CE37 J  re <S sat® £ t L" . . ' 4 fF D73E53E 7-i : . t A E i £ i 3 E ; i i : : 

r- "C" CAiT.'.i- ,1 
E C B ? 0 » £ 3 £ 1 6 ' 7 i : s 
3 6 £ F : 0 = ? : L . " = 6 F 3 E £;cr'. ' ."o;:. 97593 f :E€Er: . =71212; 
OM^FS-610F: 
7 1 E C - 5 = 3 £ - I A 7 £ F . £ 
£ 3 4 4 . A : E D E S C : U ! B E S 
• : B 3 6 2 : 0 R " J L - 1 £ 0 F 3 -

101 3 13S£ E-D=!05£3i 16F71CB £1380 1.-' : . : f i6=0 i a a iOc 51353 3130...„ t03P9769 a s 3 1376 FE56£OF4:DSAlF3i> E 3 = 6~ 6 13^ A . . . " •. j -53EO: = s i l ^ i L llflCCr 70:' 
- 197 61400 c .•si6-_i:ih=.: 7i LA -
— 734- MO . SE2CEi£: 13 :<>=a2- ; s a - 6 1415 : 5'iEvE.= • ; 
- : 2 f ; 61A2A E2:-.-E5r-5:-rei£Bi. 
— i L: C t i t j i .-E--11 • i 5S06C D£1 • 
- 3£7 51AA3 £:K-6-ES:2016CE: 
— £13 61445 9 C-1AS3 ED32Aii; 'CSEfCBOE ll?c t IAEA £376"-f l.:0F;C9il 
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SEClTRiFiLK is A f.exible machine-code data-
h indt ing program which llustrates die best of 
the different approaches :o data sti rage, 

Broadly speaking, nos database programs 
for ihe Spcnrum car bt divided into three 
categories accoiding to flexibil ity. 

The Firsi L-3tct!or> are these programs 
designed for specific data, and require 
m>di:lca.ior. before the daia can he altered. 
A I I o .ampk is a program F w ro t ; tc left all of 
o t r computer games and ir.forxiaiion about 
them such as their controls. Th? information 
was held in cata lhes, and was read as 
required. 

When a n ;w game needed to :>e addid, the 
program had to be leaded, altered and tnen 
resaved. To alter the program st> ih;u i: could 
store data on a subiec: such as a book collec-
tion, a mi jo r rewrite would b ; necessary. T o a 
usci wlit, Ki.ew uoihing ibout pi'Ogranirning, 
t h ; progiam would merely provide J fived set 
o f information with no scope of change. 

I'he second category consists o f programs 
which decla-e a large array £.t the beginning, 
anti yon input data into ilie elciiicnis n f that 

Jon Ellis with a data 
handler that does away 
with arrays. 

array. These elements can iher K* sorted, 
listed, printed eic. The whoe array c m be 
savid on tape and reloaded when required. 
These prcgrams have the major advantage in 
tha data on any subject can be stored and 
handled. This means that t w y users can use 
I he same program skeleton to handle wi ldly 
rbflereiT SIMS n f dnra 

There tre, however, several major disad-
vantages of this approach: the forn: of each 
itern is dictated at the beginning oi the pio-
gram by the dimensions of the array; the pio-
grams j re often written in T.isii- m i l ln-ir sort 
routines are t luref-jre slow: th;re is l i t i lc 
icope for cross-referencing etc. When such 
programs are implemented or t h i Spectrum, 
mother major disadvantage Lppear^ — ih^y 
waste a lor sj ' . ir f This i d u e to the w i v 
:hat the Spectrum handles both siring and 
number arrays. 

I f there are anv unused elements inanar rav 

then the Spectrurr w.l l f i l l :hese with ei'.her 
spaces or zeros as applicable. 

T his means that i:' o i c piece ,>f data is 
significantly lon^ur than ihs resc, the array 
w.l l hav; to be dimensioned for t i c longest 
item, and so space wi l be wasted at the end of 
the o:her items This nu l l ing out i? know i as 
Piociusiean assignment and is s prime exam-
ple o:" Hied length record storage. 

T h j programs in the third :ategot\ do away 
w.th arrays and their accompanying diiad-
vantages and JSC A variable length record 
system. This meins that only the data is 
stored and l i t t l i space is w;istcd. These pro-
grams are the n:ost tlesible, imposing few con-
straints on the data to be stored. These pro-
grams are, however, di f f icult to write, 
especially in Basic 

T o design a database SNSiem wc should look 
at tht features we would like it to luive. Sotr.e 
of the fictors lo he taken into consideration 
are: 
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Bearing in mind ail these points, I 
developed Securifile, 

Securifil- wuu.d be inc.uded in category 
three. It uses a variable-length record storage 
technique to provide many facilities in a 
memory-etficient fashion. 

Securifik is a reasonably large program as 
far as typing in goes, 414C bytes of machine 
code and data, starting from 250L0. This 
leaves only 2525 bytes available tor data on a 
16K Spectrum, but a massive bvtcs are 
free on a 48K Spectrum. You need a 48K 
Spectrum :o mter .Serimftl1 fmm the listings, 
but tape copies wil l rur. quite happily on the 
16K machine. Tape CCpies o.~ Sccurifile are 
available :rom the au:ho~ a: Ashrtdge 
Drive, Brickct Wood, St. Albans, I lerfoit-
shiri;, AL2 3SR :'or £3.75. 

To enter Seeurifile from Lie listing, you 
should type in an3 run 1 sting I. This wil l pro-
.lipf you lor the bytes trom listing 2 which 
vou should enter iii the rows, entering the 
checksum when prompted Tl i r rherkstim 
should catch most typing error;. \C'htn finish-
ed the program wi l l save the object code onto 
ape. Type New and then enter and rim 
listing 3. ThU wil l relocate the code down to 
25000. 

I Type New and enter listing -i. Place a blank 
ape into the recorder and type 

SAVh"St (JUHMLh" LINE U 
i'his program should be verified. Now type 
SAVE "SECUR COnF" COHF ?Snm4'i4C 

and then verify the todi block also. Now type 
RAMD0MI2E US R 25000 

J md the menu should appear on the screen. 
Once you have got a working copy of 

Securifile yon should load t up and ther read 
through this section carefully, trying out any 
points cha: you do not follow on the program. 

Securih.e oilers 14 functions from a menu, 

each of which being accessec by pressing the 
key indicate J ir. red on the menu. 3efbre go-
i n ; on to the de:ailed breakdown of a c i func-
tion, some expLination of various features of 
the program is necessary. Tnesc features are 
not actually lunc.ior.s, merely subroutines 
which are used by several functions. 

The sci sen edi:or: This is a mapr routine us-
ed by the add item and change item functions 
to allow you LO input an item to the file. The 
editor presents you with r screen and a cursor 
w.nich may be moved around using the keys 5, 
6, 7 and 8 with Cips Shifr Ar ihe top of rhe 
screen there is a space fo: you to put the key 
field — K.F — af you" item, and also a space 
tor the tag field — I K Jo move the cursor up 
to the top line, you wil l have to nlacc it below 
out t-.f ihcst: spices ar.d then pr;ss up. 

Caps Shift 2 will change the state of rh<. 
Caps Lcck, indicated by the bar n the toj-
right corner — green = Caps Lock on, blue = 
off. Caps Shift 1 wi l l wipe the screen, giving 
you a blank page. This function s queried To 
place a character at the curren: cursor posi-
tion, just tvpe the appropriate character. To 
delete a character, move the cursor to the 
offending character and type a space over the 
tcp. Charrrte's stwh as I which were 
previously obtained u;in& extended mode, are 
now available usir.g symbol shift and the ap-
p-npnate key — is symbol shift Q. 

The followin; charscte 's should riot be used 
ir either the key fielr nr rhe Tag field, 
although they may be used freely within the 
item itself: /, I, I, }, 

Querying: Drastic instructions are queried 
by the message "Are you sure? Y/N" . Only if 
you press Y will rhe nstrucfion lie executed, 
any other key resells in ihe inslmction being 
disregarded. 

I Memory consumption. The program 
should be as sna i l as possible, maxinis* 
inc space aval able for the deta, which 
itself should be s:ored as efficiently as 
possible. 

I As tew constraints on the makeup of the 
file- a$ is possible. Ti e database should 
be abe to handle items ot different for-
mats within the same file. 

iThe program snocld offer the following 
basic functions: 
i) The ability to append an item :o tne ile. 
i i jThe ability to delete an Hem from the 
file. 
iii) The ability to edit an item. 
iv)The ability lo stors the file on some 
oacKup storage — tape, vucrodrive 
v) The ability to list the 'terns. 
vi}The ability lo sorl into alphabetical 
order. 

IA more advaiced database ptcg'an-
might also provide SDme extra features 
such as cross-referencing between items 
printer compatibility, a c io ice of storage 
media, sublet extraction, file secu-ity 
network communications usirg "he ZX 
Net. 

—— " Program 1. 
5 . E H R 

10 r = p FN (h S s ie? CODE .- S x: 
- . . - - ' ~ AND = (1 9" ) - c o o ; -5 - i 

- i . - - " fil-iC • 
i O II4PL.IT ••. • 
30 IIJPUT F i n : £ h " ' 
AO ~0P r T C " 5TiP £ 

J T • C.: =E PR : - : ; - n ; • 
TUP-:- h$ - R i f f h$; 

O l e t .0 
iO FOP fc. = L ~C LE". h t f _ EF £ 
fO LE" -. i.hs LE~ i o t = t : - t 

IOC POKE n- z 
i t o l e t . t-, $=- a : 
120 NEXT D 
1.30 = c-1 riT S 

: .' - L E T 

IMF uT 
i.j-0 i r t.c-
if r ;.r - l r y 
15C NEXT r, 
1 5 0 S O U S "S-E'C O B J 

" H E ' - P r l h T 
a? = in GO T<; 

+ L 
FRIH 

i n r . t 
se 

1 'COCH 

Program 3. 
zc = 

FC:P F r i c e c c T;- ACCL: 
70 PEP.D, A Fit- I F P 
3C t:E> T -
3C F^l-T'C":!^^ . CF 

; c c C-h"m I SCC i r 1? i - i c 9' 

P rogram 4, 
SO -O1- E S J c i ^ 7 
60 --PIN - A - 1 1 5 INI- 0 . = 

i - r c J R i r i u f = o a d i n ; • 
- a LO*: • sscl 'R C O C E 
rC r i E J ; P S5COC 

BORDER w: C_ 

V 

hipiit of keyfields tic: There wi l l he man',' 
times when Secuiif ik wants a piece of infor-
mation such as the key field of an item to be 
deleted, or LHC filtnaute "or J casseite save. At 
these times you wil l be prompted to enter the 
information. The characters that you type wi.l 
te printed on the screen. 

All of th.s input is in lower case, to obtain 
eapi.als yo.i will have U use the Caps Shift 
key as on a typewriter, there is no Caps Lock. 
You may use delete — Caps 0 — o correct a 
mistake. Any spare places should be bulked 
cut with spaces. 

Break can l:e pressed ai altnosi any time, 
and it wi l l abort the f i net ion, returning you to 
the menu. However, Breck should not be 
pressed while a tape function is ir. operation, 

(continued on next page) 
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(continued  from previous page) 
iiiJiciiicd by the fashing blue/red bordei or 
the blue/yellow lines. This could result in the 
Corruption of your file. 

The report "Tape recovery error" which 
may occur during the load, saw and header 
itrading (uituhjus is slightly amb.guous. It 
may mean either of two things: t i e program is 
expecting a header hbek and lias read seme 
other tape block by mistake, or that there has 
been 3 genuine tape erroi. 

The menu gives the following functions: 
1) A i d i n item. When you select th i i func-

tion you are presented with a blank screen and 
the cursor of the screen editor. When you 
have finished making up your item you should 
move the cursor to the last character and press 
Enter. I f the key tie.d of the new item is 
already that of an existing item then the pro-
gram wil l present you with a choice of chang-
ing the new item's key field — press C — or 
deleting the old item — Press D. 

2) C.iange an item. Apart from the fact that 
this function wil l prompt for a key field, and 
will then display that item, this is the sime as 
the acd i'.em function in operation. 

3) Delete an item. This function prompts tor 
a key field ofar. item, and wi l l delete it fr.im 
the file if it sxists. 
4) Extract sublist. This is possibly the most 

powerful function of Securifile. When you 
select this function it wi l l prompt for the Lag 

field pattern that quality an item for he ng 
part of the sublist. This is best explained hy 
mean; of an example: 

Suppose that your ff.e consists of a mixture 
of bills fcr the past three years. The bills arc 
for electricity, gas and water. You have decid-
ed that the first character of the tag field on 
any item will bt either E. G or W — depen-
ding on the subject of the bil l — the second 
and third characters wi.1 indicate the mcnth of 
receipt cf the bill — e.g May = 05, 
November = 1". — ar.d the fourth and firth 
characters, wi l l denote the yeai e.g. 84. The re-

maining three characters wil l be undefined. 
Now, using this lunctio.i you cou.d sisk for a 
list of all gas bills by using the search pattern 
ft- The character in-
dicates that that particular character ir. the 
pattern is not significant. 

To extract a list ol all bills ir. June, the pat-
tern would be 06 . Al l bills in 
June IQftl would require the pattern 

0684 Note that the pattern of eight 
characters is the equivalent o.~ listing all 

items. When either the screen is full," or the 
l.st is complete, the program wi l l v-ait for you 
t > p-es? X he fore continuing. 
5) Header catalogue. For security Securifile 

stores its files on tape using a non-standard 
format, which is however, quite similar tc that 
used for saving programs on tape — a short 
bender Kocfc containing the program 
f.lename, follcwed by a block containing the 
program proper. Th.s function will read the 
header blocks created by l i e Securifile save 
rtiut.ne. 

Ti wil" pr nt the filename of that file on ape, 
t iis being :he name you must quote n order 
to load that file, and may alsc print Locked 
underneath ths filename. This indicates thtt 
the password security option :s lock ng thrt 
file, and that you wi.l need to know the cor 
rect password in order tt) lead the file. 
6) Key field sort. This lunzticn sorts the Iht 

of key fields into alphabetical order. 
7) List items. This finction lists the key field 

and tag field of every item in the file, pctLsing 
alter eaeh screen for you to inspect the list. 
Frcs5 X to continue listing. 
8) Printer toggle. This function toggles the 

printer option between Or. and Off. I f the 
primer toggle is On then output from the 
following functions is also dimpled to the ZX 
Frin:er: Extrscl sublist, List items, View 
items. 
9) Qui'. This function 

Securifile and control 
destructive^ to Btsic. 

is queried before 
returned is non 

10) Recover file from tape. This option allows 
you to "cload a previously saved file frorr 
tape. It wi l l prompt for the 10-character 
filename that die file wis saved under. You 
should use the header catalogue function tc 
find the exact filename i f you cannot 
remember it. The specified header wil l then 
be loaded. 

I f t:ie file is locked you wi l l htvc :o 3top the 
tane and enter the correct 10-lettier password 
before the program wil l load the rest of the 
file. Unprotected fi es wil l load stra.ghi 
through without stopping. 
11) Save file onto t ipe. This sption allows the 
current file to be savec on tape. It p-ompts for 
a 10-character filename under which th:: fi e is 
to be saved. The program :hen asks if you 
want to restrict access to the file. I f you press 
" Y " then you will b i prompted for a 
IC-character password which wi l l secure that 
fib. Wh in you have entered this, or i f vou 
choose to have an unprotected file, the pro-
gr im wil l display the message "Resdy tape & 
prcKR a n j key". 

You should set up the recorder and start the 
tape recording before pressing a key. The file 
saves in two bursts with about a two second 
gap between them. The file is saved in { coded 
form. After saving the prcgratn wi l l ask you lu 
rewind the tape and press V when ready, the 
file will then be verified. A successful verifica-
tion is indicated by a return to the menu. An 
unsuccessful verification wil l displty the 
message "Tape recovery error". Rewind and 
iry again. 
12) Tag field sort. This function sorts the 
items in the file into alphabet.cal order by 
their :ag fields. 
J3)V.ew item. This option wi l l prompt for 
the key field of the item to he displayed, and 
will show the whole item or the screen if it 
ex.sts 
14) Wipe file. This option is queried and i f ex-
ecuted w:ll wipe the currcm f.te, returning the 
internal pointers tc their original position-..® 
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DISC OVERLAPS 
T h b BBC COMPUTER is a sophis'icaed 
machine with many facilities inc'nd nj; an ex-
cellent Basic interpreter which sets i t apart 
from most o:her home computers. The main 
limita.ion o f the machine is the restriction o f 
having only 32K of Ram. Cassette-based 
machines have about 27K bytes nwiltihlr to 
Ba>ic when using Mode 7, but disc-based 
machines have only 25K because the Disc Fil-
ing System — DFS — clai.lis abmt 2.75K lor 
workspace. Using any other screen mode 
recuccs this sve:i further. 

Very little can be dole to help th t cassette-
hased owner, bu . it is possible for a BBC com-
puter with disc ir ive to run a Basic program 
whose size is limited only by the capacity o f 
the floppy disc being used and rhe skill o f the 
programmer. The way to achieve this ap-
parendv impossible ta<k is to split the pro-
gram .ntc a number cf separate modules — 

D Andrews squeezes 
more into the BBC. 
winch every programmer should do anyway — 
<nd store them on a floppy disc. 

The separate modulus are only loaded into 
memory when required and so tne modules 
not being used do not occupy any store Ram. 
An irea ot K tm is set asid^ for t i e program 
modules to occupy when they art callec and 
leaded from tiisc. Ti i is area ir known as ihc 
overlay area, and the nodule; to be leaded 
from disc to tliis area are known as overlay 
nodules. The te*m overlay is used became 
when a mcdule is called it is "overlaid" onto 
the overlay area overwriting any module 
previously called. 

Because modules wil l overwrite each other a 
control section is required to ensure that 

overlay modules are leaded whenever t iey are 
required. A luuiiue called the overlay handler 
is used to control the loading of overlay 
modules. 

As well as the overlay handler a section of 
code wil l flv/ays be present in Ram. This con-
stitutes tiic main piugiain and wi l l oomain the 
main body of the program and any routines 
which ate frequently called. It is unwise — 
unless absolutely necessary — to put frequent-
ly called routines into an overlay since the 
}>»jgiiin will be slowed down by the routine 
being loaded from dhc many time; over. 

Figure 1 shows the memory map for a 
typicd liasic program. Figure 2 shows the 
memory map for an overlaid Basic program, 
Since I ,omcm indicates lo llie intcpreter 
where all identifiers are to be stored then the 
ov^rlsy area can be created by moving Loniem 
to make room for the overlap modules, to be 

ROM 

SCREEN 

VARIABLES 

BASIC 
HHUCiHAVI 

W O R K S P A C E 

& F F F F 

A 8000 

HI MEM 

LOIVEM 
TOP 

&1900 PAGE 
&0000 

Figure 1. Memory map tor a typica' 
Basic prcgram. 

AFFFF 
ROM 

AFFFF 

&8000 
SCREEN 

HIMEM HIMEM 

VARIA8LES LOMEM 

OVERLAY 
AREA 

BASIC ~OP 
PROGRAM A-mrw 

WORKSPACE &0030 
Figure 2. Memory mat for an overlaid 
Basic program. 
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lonucd from disc. A'theugh the overlay 
scheme can save the space occupied by a Basic 
program it cannot easily be used to save the 
space used by variables. 

Hach overhy moaule may contain several 
separate routines. To use :.ny of he routines 
the overlay module in which they are contain-
ed must be present in store. I f the module 
-nusi Ix: continually loadec this wi l l be slow; 
conversely i f already loaded then access will 
oe fast The program wi l l run fastet i f those 
routines which are called in sequence are put 
into the stme module wherevei possible. 

In BBC Basic two types of overlay routine 
ire possible — functions ar.d procedures. The 
overlay handler must intercept function and 
procedure calls to overlay routines in order to 
ensure that the correct module is loaded Also 
the handler must know which overlay module 
contains t.ne routine heing called. 

To ensure that the modules are loaded cor-
rec ly all overlay routines must be accessed via 
the overlay handler. The handle! calls die 
routines cnce loaded by using the Eval func-
tion. To make this possible the call to an 
overlay routine i i made by calling the handier 
with a string as a parameter containing a call 
to :he routine. A sccor.d parameter gives the 
number of he module within which the 

routine is stored. Overity modules arc 
numbered sequentially start.ng from one and 
ate kepi oil disc us a series of Basic files 
Cverl, Over2 and so on. 

Three separate roatir.es are p'ov ded to 
allow overlay routines to be called. Each 
routine ensures that the correct overlay 
mud ale is picscnt in sto"c. before ihe overlay 
routine is actually called. The string 
parameter containing the routine cdl r.eec not 
normally contain he FN 01 Proc keywords. 

For procedures use: PROCo ("the text of 
pioc:dure (a l l " overlay module number). For 
example: 
FROCo {"initialise routine'*, 1; 

Fcr numerical functions use FNo ( 'text i f 
function call", overlay nodule number). Fcr 
example: 
LET sum = FNo ( 'd i f fersnce(a- e)",2) 

Fcr string functions use FNs ( " t ; x t of func-
t o n call", overlay module number). Fcr 
example: 
L E T x $ - x j + " N s { " s t r i n g f u n c t i o n 

(" "BBC" ' )",2) 
Because the handler calls the overlay 

routines using E\al .t is net possible to code 
procedures in the normal way. Where an 
eveilay loutinc is used as a procedure then 
' Def Proc" should te repkeed by " D c f F N " 

Listing 2. 
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Atflpivixir {Laati" LE •J'SD**!" return frun OWÎ Y CA 11 -33'«UNT1L r~f,Y>-" 

35WRr^ N i t ( ra t u w r l . , , 
r i J i t -u H«f,£r-—-inil o»n-t/iy a-.a l 

and "F.ndproc" should be replaced by " = 0". 
Any parameters can be passed to the overlay 

routines but can: ii required for string con-
stants. Because a string constant uses quo:es 
any string parameter passed to the over'av 
routine must have the quote characters put in 
pairs otherwise they wil l be taken as being the 
end of the string. For example a string func-
tion normally called using 'FNroutine("str-
ing") ' when not using overlays might te call-
ed usir .g the over lay manager as 
'FNSo("routine(" * string" 

Most overlay routine calls involve only a 
single function and so rather than supply the 
" F N " keyword as the first characters in the 
parameter string the overlay manager will in-
sert these befote calling the Eval function. 
This saves two Hyiisi per call. I I a second func-
tion is to be cal ed at The same lime then :he 
FN keywords must be added to the funct.on 
name. I f the function s overlaid a nested call 
to the overlay handler is necessary. For exrm-
plc function f'uno exist-; in overlay 1 and func-
tion hint exists in overlay 2; fv.nc and fund 
arc in the Rcot. An ovcrla.d fanction call with 
both functions could be made with; 
10 LET x = func + FNo("funa + 2' FNo 
{" " funb" ",2) + FNfund",1) 

'. isi ing 1 contains a demonstration root and 
overky handler I.istings 2 and 3 contain the 
code lor overlay modules i and I Type in 
each listing and save each program as "Root" , 
"Ove r ! " and " O v e r 2 " repsectively. T h e 

demonstration shows on the screen the 
loading of overlay modules from disc and the 
nested calls being processed. Tc run the 
demonstration type Cnain "Root" . 

bixtmine :he demonstration listing. When 
you are familiar with i:s operation you can use 
listing 4 which is the overlay handler to be in-
corporated in your own programs. The 
handler in the demonstration should not be 

(continiififi on next papa, 

U K B a B C = = = = = = = 

Listing 3 
5 3 0 0 R E r i = 
5 3 1 0 R E h O v e r l a y a - e a 2 . 
f5B20REM - r o u t i n e 2 A 
- 0 3 0 R E M 
5 B 4 0 D E F F N r o u t l n e 2 A C s * : 
f iBSBLOCAU r e p l y * , a v e r l a y ^ u i r b e r 
5 0 6 a P R I N T *4 1 b 0 « : " ^ f t - j - f B h l * ; * r » l l e d f r o m 

0t 
5 B 7 0 R E P E A T 
•J08«REPEAT 
5 0 9 B P R I N T " t y p e 
5 1 0 B P R I N T " R E T U R N t c e x i t t h i s o v e r l a y r o u t i n e , o r " 
5 1 1 0 P R I N T " 1 A , : B Dr 2 A t o e n t e r a n o t h e r r o u t i n e " 

5 1 2 0 I N P U i r r e p l y * 
5 1 3 0 U M T I - r c p l y i - " l f t " OR r e p l y * - • 1 B " OR r o p l y « = " 2 A " n 

R r e p l y 4 = " " 
5 1 4 0 I F r e p l y * = " " THEN 5 1 8 0 
S I f i C l n v n r 1 a y _ n u m t a e r = E V A L t M I D ^ t r e p l 1 , 1 ) » 
5 1 £ 0 P R O Q o ( " r Q u t i n e " + r e p l y * + " t ' " r o u t i n t » 2 A • " ) " , o v e r l a y _ 

n u m h e r : 
5 1 7 0 P R I N T + 1 b O i ; " 2A • j - f O b l * ; ' r e t u r n + r o m o v e r l a y c a 

1 1 " 
5 1 E 0 U M T 1 L r e p i y ^ = " " 
5 1 9 0 R E M e x i t - f r o m o v e r l a y r o u t i n e 

5 2 1 0 R E M = = = = E n d o f C v e r l a y a r e a 2 
> 

Listing 4. 2 3 0 P R O C s c r e e n d i s p l a y 
10KEM BEC O v e r l a y H a n d l e r d e m o n s t r a t i o n 2 4 0 : 
2 0 R E M b y P . A n d r e w s A p r i l 1 9 8 4 . 250PROCw> n d o w ( 0 , 3 1 , 3 9 , 2 6 . 0 , 3 , T R U E ) 
3 0 : F = A E E < > & 1 V 0 0 THEN PAGE=t f 1 ? 0 0 : C H A I N " R D O T " 2 6 0 : 
4 0 O N oRFOR MODE 7 : HCP0RT: PR I N T " ft! "jERLjOID 2 7 0 P n Q C r o o t r o u t i n e 
5 0 * O P T 1 , 0 2 8 0 : 
6 0 : 2 9 0 P R 1 N T f 11»01 
70REM Get up s i : c Of 3vor 1 Ay a r u . 3 0 0 V D U 7 ; PR I NT " — E n d c + d e m o n s t r a t i o n — " 
8 0 : 3 1 0 P R I N T " ( u s e C H A I N n o t RUN t o t r y a q a i r ) . " 
9 0 S 7 . = 1 2 0 0 3 2 0 S T O P 

1 0 0 : 3 3 0 : 
110REM s e t u p p a i n t e r t o s t a r t o f o v e r l a y a r e a . 34CREfl= = — = = = 
1 2 0 : 3SBREH R o o t P r o c e d u r e D e - i n i t i o n s . 
: 3 0 O X = L O H E M - 2 3 6 B R E H = = = = = = = = = = = = = = = > " « = = = = = = = = = 
* - 4 0 i 37EDEF P R O C s c r e e n d l S f U v 
150REP r e s e r v e s p a c e f o r o v e r l a y a r e a . 3SEVDU 1 9 , 0 , 4 ; 0 ; 
1 6 0 : 3 9 C P R 0 C r e c t a n q l e ( 7 5 0 , 3 0 0 , 8 0 2 , Z 5 0 ' 
170_OI-EM-"LOMCM< 27. 4B0PR0Cr a c t a n ; 1 a < 750 , 3Wfl , 7PIB , 
1 8 0 t 4 i e P R O C r e c t a n g l e ( 7 5 0 , 3 0 0 , 1 , 7 0 0 > 
! 9 0 3 R C C i n i t i a l i s e _ o v e r 1 a y _ h a n d t e r 4 2 B P R 0 C r e c t a n q l e ( 1 0 0 , 6 0 0 , 2 5 3 , 1 > 

4 3 e P R 0 C r 3 c t a n g 1 v ( 4 0 0 , 6 0 0 , 2 5 3 , 1 > 
2 I 0 1 O C E 4 4 4 0 P R O C r = c t a n q l e ( 3 2 , 4 9 5 , 1 , 4 3 0 ) 
2 2 0 : (listing 4 continued on next page) 
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(listing 4 continued fmm previous page) 

4SaPRDCrectangl®(0,975,1,60B> 
460PRDCel1ipse<0,-PI ,250,600) 
4/UPRDCel1i pse < 2 * P ] , 0 , 2 5 3 , 6 5 0 ! 
4B0PRINT TAB(0,0)"Max o v e r l a y n e s t " 
49HPRINT TAB(18,0) *0" 
SOOPRINT T A B < 2 4 , Z > " V « r i a b l e s " 
510PRINT TfiB <26,18)"Root" 
520PRINT TAB(35,12)"TOP" 
530PRINT 1 V'fc"5"»TOF 
540PRINT TfiB <35,20) ; ""PAGE 
550PR1NT TfiB(35,21)"PA6E" 
56BPRENT TfiB (35,1) j"*LQMEM 
578PRINT TfiB (3S,2) "LQNEM* 
SBflPRTNT TAB<1,15>"Overlay n e s t i n g " 
S90PRINT TPB(5,5>"Disc" 
itHlfiPRl NT TPB<4,St " O V E R l I HU < 4 , 10) "0VER2" 
6ICf1b0*-CHRJ1171+CHR1<1)+CHR»(17)+CHR* <1201 
620*01) l » = O R * : 17» •» CHRi <0' +tXR< (17) +CHR* < 1291 
63BENDPR0C 
6 4 e R E t 1 = = = = = « = = = = = = ==========•»= = 
65EDEFPRUCi:l 1 i p s e ( s t a r t , end, x ,y ) 
66KL0CAL s t e p , a n o l e 
67EMDVE x + 150,y 
6BGstep•«{«•(id-start ) /3E 
69HF0R a r ig le=9 ta r t TO end STEP s tep 
700DRAW X+150+CO5(angle).y+45»SIN<anqUO 
710NEXT 
7 2 0 E N D P R O C 
730RCH---- - = = ========k = = = 
740DEFPROCrectang1e(x,y,hei J h t , w i d t l i ) 
750MQVE x , y 
/AiCTHRAW x+w id tb . y 
770DRAW x + wi d th , y+h?i ght 
7E30DRAW x ,y+he i ght 
790ORAW x . y 
H00ENDPROC 
810REM========="======"=======>== 
820DEFPROCm^vestr ing(x l ,x2,y ,s*) 
Q3LJLOCAL >c,3tcp 
B40=>ROCwind3w<x2-l , 10 , x2+7 ,o , 1,0,TRUE) 
850< l=x1*32 :x2=x2*32 :y - l 023 -y *32 
860JDI ft 
8 7 0 3 C C L 0 , 1 
880MOVE * l , y : P R I N T s* 
890FOR x=x l TO x2-32 STEP 3? 
900TIME=0:REPEAT UN"IL TIME>5 
"10BCCL 3 , 1 
920MOVE x , y 
•MiSPKlNl sS.-MOVE x+32,y : GCOL 0,11 PR INT s * 
940MEXT 
950MOVE x 1 , y ; P 3 I N T s * 
QiBrnClCrectdi l y l e (400 , 660 ,230 , 1J 
<?70PRnCrect angl e <750 , 300,800, 350) 
980GCO- 0 , 1 
Tfjpivni 14 

I000F:ND-ROC 
1 B 1 0REM==== = = = — = = » « = = = ======== 
1 B 2 0 D E F P R O C r o o t r o u t i n e 
lP30LOC.nL r e p l y l , o v e r l a y number 
1040PRINT ' f ] b0£; " Root " ; f 0 b l f 
1C50REPEAT 
i e 6 B R E P C A l 
1G70PRI NT "Type 
1WB0PRINT "RETURN t o e x i t t h i s damons t ra t i on , o r " 
10<70F>RIHT " t f i , l D Q- IA t u enttfr ano ther r o u t i n e " 
1100INPUT - e p l y t 
1110UNTTL ' e p l y * = " l A " OR r e p l y * = " IB" 3R rep l y *= "2A" O 

R r e p l y * = " " 
1120IF r e p l y J THEN 1170 
1130c.v«ir lay_number=£VAL (MID* ( rep l yS, 1 , 1 ) ) 
1 I40FROCo( ' , r cu t i ne '+ rep ly *+ " <" "FOQ~""> " , o v e r l a y numbe 

r ) 
1150FRIHT f I b 0 f ; " Root " ; - f 0b l$ ; 

JlitSPRINT " r s t u i n f i u» u<e r l dy c a l l " 
1 1 7 0 U N T I L r e p l y * = ' " 
1 1 8 0 E N D P R O C 
119eREM==»---^======"======= = 
1 2 0 0 D E F P R O C w i n C o w ( x l , y l , x 2 , y 2 , t , b , c l e a r _ f 1 a g i 
1 2 1 0 V D U 2 8 , x l , y l , x 2 , y 2 
1220COLOUR f 
l^-SHCOLUUR b + 1 2 8 
1 2 4 0 I F e l e a r _ t l a g THEN C L S 
1 250ENC | PROC 
1 260REM 
1 2 7 0 R E C O v e r l a y h a n d l e r r o u t i n e s 
1 2 B E R E P = = , , = 5 6 n = = = = = = 5 = a = = = = = = = = ! = = = H m 

1 ? 9 0 D E F P R O C i - i i t i ) I s e _ o v c r 1 a v _ h « n d l c r 
1 3 0 0 m . i K _ n e s t = B : r o o t " 2 5 5 : t h i s _ o v = 2 E 5 t n a x _ d e p t h - 0 
1 3 1 0 D I C o s c s t r 1 5 , o v _ n e - s t m a x _ n e s t 
1 3 2 0 o v _ i dx = 0 : o v n o s t ? 0 = r - o a t 
1330ENCPROC 
I 3 4 0 R E f = = = = = = = = • = = = = = = = a a « a 
1 3 5 0 D E F F N o m < s t r 7 . , o v _ c a l 1 $ , o v _ n o ) 
l - 5 6 U K t r r o u t i n e t o L o a d o v e r l a y . 
I 3 7 0 L O C A L r e t , r e t * 
1 3 B 0 I F o v _ i d x > = m a x _ n e s t Tt-EN VDU 7 , 7 , 7 : SOTO 1 6 4 0 
1 3 C i 0 I r o v n o < B DR u v _ n u > 2 C 3 THEN P R I N T ' i l l e g a l Q V B r l 

a y * : S T O P 
1 4 0 0 3 v _ i d> = O v _ i d x + 1 
1 4 1 0 I F o v j r l * W * _ d o p t h T h E N man _ d c p t h ™ o v _ i i d x 
1 4 2 0 ? R O C w i n d o w < 1 B , 0 , 1 9 , 0 , 1 , 0 , T R U E ) 
1 4 3 0 P R I N T ; m a x _ d e p t h ; 
l £ 4 0 o v _ n e s t ? o v i d x = o v _ n o 
l i 5 0 [ F ~ t h i s _ o v = 3 v _ n o THEN 1 5 0 0 
1 ^ 6 0 R E M t h e o v e r l a y n u s - : bf* l o a d e d i n t o s t o r e . 
1 ' 7 0 P R O 3 m c v e s t r i n g < 4 , 2 5 , 6 + 2 « o v _ n o , " O ^ E R " + B T R S ( o v _ n o ) ) 
148BPR03OSC c o m r a n d < " L U A U o v e r " - S T K « < o v n o » + " " + S T R * " ~ 

<••/.) ) 
1 4 9 0 t h i s _ _ o v = o v _ n o 
l^BBPROCwindowTl , 2 6 , 7 2 , :£>, 1 ,e,FAL3E> 
1S10PRINT TAB(0,ov_idx)ov_=all* 
1520PROCw i ndow(0,31,39,26,3,1,TRUE• 
l f ! 3 0 : F s t r V . THEM r e t » = E V A L < " F N " + n v _ r a l 1 SJ ELSE r o t = E V 

A L t " F H " + o v _ c a l l * : 
1 5 4 0 P R O C w i n d o w < 1 , 2 6 , 2 2 , 1 6 + a v _ i d > , 1 , 0 , T R U E ) 
1 5 5 0 o v _ : d x = a v _ i d x - 1 
i r i t o W K t n n e e d t o l o a d o v e r l a y ? 
1 5 7 0 3 F o v _ - » e s t ? o v _ i d x = t h i s _ o v THEN 1 6 3 0 
1 5 B 0 t h i s _ c w = c v _ n e s t ? ( o v j d i e ) 
1 5 9 0 1 F t H i 3_cv-t u u L THfxM t n i s _ o v = o v _ n 9 S t v l o v _ t d x + 1 ) : 6 

O T O 1 6 3 0 : R E M r e t u r n t o r o o t . 
1600F'EM n e e d t o l o a d p r e v i o u s o v e r l a y . 
1 6 1 0 P R O C m o ^ e s t r i n g < 4 , A + 2 « t i i s o v , " O V E R " * 6 T R « < t h i o 

o v ) ) 
1620FROCosc_comiiand ("LOfiD ove-"+STR* ( t h i s _ o v ) "+ETR 

t^ (DX) ) 
1 6 3 0 F R O C w i r id CM < 0 , 3 t , 3 9 , 2 6 , 0 , 1 , TRUE) 
1 6 4 0 I F s t r ' 4 THEN = r e t * ELSE = r e t 
1 65HREM-= --• ; = = 
16i0DEFFNo(OV_cflll$,QV_no) 
1670"FNom(FALSE,ov c a l l J . o v nD> 
1630REM====i========* = = = = = = = » « = = 
1 A9B11EFFNSo ( o v _ c a l 1 » , o v _ n o ) 
1700=FNom(TRUE,cv_calI*,ov_no< 
1710REM==«=====================,«o 

1 7 2 0 D E F P R O C O ( o v c a . l f . o v n o ) 
1 7 3 0 L O C A L -
1 7 4 0 t = F N o m ( F A L S E , o v _ c » l 1 o v _ n o ) 
1750ENDPROC 
1 /60Hhft~== :==^==== = ==—^o==annji«==== 
1 7 7 0 D E F P R O C o s c _ c o i n n a n i l ( c o m n a n d * ) 
17Q0REM P r o c . t c a c h i e v e * L O A [ ) 
J 7 ? 0 » o c i i . s L i — (.liPimiMMd* 
l B 0 0 X 7 . = o s c s t r MCD 2 5 6 
1 0 L 0 Y 7 . = c s c s t r D1V 2 5 6 
1H70HAI l fcFFF7 
1830ENOFROC 
1040REM====End cf Roof"======== = == 

{continued from pre/ious previous) 

used since ir has been modified. 
In L!.C demsns'.raiion l isi ing the size of t i e 

overlay area is specified * In foshou ld be used 
:o determine the siz:* of rhs over by flit's pro-
duced. For example: 
3.g, ' INFO O V E ^ I 
OV=R" 1 £00 SO IF 2000 A^ 

The size o:' CK'erl is &2000 bytes so the 
overlay area must b ; ai least this h i j for ihe 
overlay to fit T. ie :otaI si/.e of the program 
wi l l be: 
I j i t jyrar i i s i ; e = TOP - PAGE + Overlay 
Si2e - 2 

When choosing l i re numbers, the root must 
have the lower line numbers and the overlay 

routine the higher numbers. N o overlay 
module can contain the same range of 
numbers as the root, but separ^ie overlay 
modules can share the same range. 

C.-Are must be ta-'.en when correcting error:-. 
I f the root is chanced i f lcr an overlay is loaded 
and ihen Saved it A'ill be toe big because Doth 
root and overlay w i l l .lave been saved. Always 
load ihe root cr relevant ov.-rlay hefore mak-
ing .ilrernrions. 

Obscure errors can arise i f ihe overlays are 
called incorrectly. T w o erro.s can cause great 
confusicn — clashing line numbers between 
the toot and oveilay modules and a.so two 
routines w i l h the same nanu occurring in dif-
ferent overlay noduks . 
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Write programs to unlock the multitasking power of your QL! 
Use Metacomco' 5 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 f ^ 
> Standard Motorola 68000 
mremonics. 
> English error messages. 
> Produces code which can be 
EXECed.and run as a 
concurrent.ob. 
> Fxternal references allow linkage 
to high level languages. 
> Integral linker allows assembler 
programs to be linked together. 
> Macro expansions. 
> Position independent, absolute 
or -elocatable code can be produced 
> Conditional assembly. 
> Large range of directives. 
> Fully -ormatted listings. 
> 30 character variable names and 
3 2-bit values. . 

E t ^ M C p ' -

£59.95 
> True compiler. 
> Multiple BCFL 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 lin<age of 
separately compiled segments. 
> Assembler and BCPL modules 
can be linked together. 
> 32-bit variables use Ihe full QL 
address space. 

Each language is supplied as a 
complete Development Kit 
which includes the sofiware 
(or a Microdrive Cartridge), 

Atetacomco's popular full 
screen editor, and user 

manual. 

v t 
NAME 

The Metacomco Development Kits 
are available from HMV, Menzies 
and many other leading retailers, or 
direct frorr Metacomco. 

ADDRESS 

n CORD POSTCODE 

TCL. N O . 

26 Portland Square, Bristol BS2 8RZ. 
Tel: Bristol (0272) 123731 

*E>isting registered users ran obtain an upgrade. 
Contact Metacomco for detail. 
QL& G JOS are tho lade narres of Sm:lair Re«archt Id 

SIGNATURE 

LISP £59.95 W 
> Full support of QL features 
including window graphics, and 
screen handling. 
> Compatible with Acorn^oft Lisp 
for the BBC micro. 
> Interpreter. 
> TurJe graphics 
> Structure edito- allows alteration 
of data structures. 
> Preityprinte' displays programs 
in structured format. 
> Tracerto aid in debugging. 
> Garbage collector automatically 
recovers spare memory space. 
> 28-bit integers and 250-character 
names. 

Phone today, or post Lhiscoupun 
to: Meta:omco, 26 Portland Square, 
Bristol BS2 3RZ. 
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 er close a cheque for £ or 
debit my ACCESS/VISA Account Nc. 

Card expiry date:. 
P-ite includes VAT, postage and •sacking UK mainland snly Del very allcw up to >8 diys. YC2 
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T H K INVISIBLE TOOLKIT 15 a suite o f fatf 
efficient much ne-coce routines driven by a 
shori Basic menu. Due '.o the fact that 
extensive use ia malt: o f luuiines already 
present in (he Rom the machine-code is 
written in less :han 800 bytes, which together 
with tht Basic lines occupies less th in 1800 
bytes of memory. 

The program wis written to lii&ec ii easier 
tc< modify end develop ; Basic program and 
even combine two or more Bisic programs 

- or routir.es — so that the idea of having a 
library of useful subroutines on cassette is 
quite feasible. In addition, the facility LO 
cteat; large Rems, or delete them at a stroke, 
is invaluable wher. assembling machir.e-code. 

The following rout.nes are available: 
D O W N CODE. used after U p Code. 

Downloads the copy .11 eppei i leuiory into a 
specified line and Address. Space is auto-
matically created. 

D O W N BASIC - used after Up B^sic. 
Brings the Basic copy eown into the Basic 
urea placing it according 10 the Hist line 
number o f the block, 

L I N E ADDRESS - gives the adcresi of 
the specified line number. The firs: character 
is four bytes further on. 

REM ' F.XPAND — expands rhc Rem 
statement with the specified line number, 
from a specified address, by a given number ol' 
bytes. 

UP C O D E — copies a given number of 
bytes from a given addicss, into uppei 
memory. 

UP BASIC — capies a block of 3asic lines 
specified by first and last lines. 

BLOCK*DELETE - specify first and last 
lines. 

R E N U M B E R BASIC - renumbers a 
black of Basic lines speci.ied by first and last 
lines. You ire allowed to specify bcth the 
Increment and the New first line number. Al l 
ncn comput;d Ciutos, Gosulrs, uud Runs wil l 
be orrcct ly changed, provided ihe line 
number is in fcur-iig.t form, e.g.. Goto 1 as 
Goto 0001. 

R E N U M B E R COPY used after Up 
IJtaic. Only requires the Increment and New 
first line number to be specified. 

The order in which the routines are listed 
may seem f. little odd, but this is as they 
appear in the menu. This is dictated by rhe 
use of rciati/c laihei ban absolute jumps in 
the machine-code to allow it to be position 
independent, and the entire program hes been 
written in such a way that, as well as the 
machine coce, the Basic menu can be trans-
feired to upper oemui} — without over-
writing existing upper memory contents — to 
albw the Leading of subsequent programs. 

Wh;n required, :he menu can be recalled, 
and it wil l not clash with ihe existing Basic as 
its lines aie iiuu.bcied A222 to A23S — 10222 
to 10239. This is possible since the Ram 
checks the validity of a line number by only 
comparing the high byte wi th 40 decimal — 
40 tines 256 equals 10240, the first "non-
valid'' line nunibei. 

However, line numbers in the ratigc 10000 
to 11239 are onlv obta.ned by using :he 
Renumber routine, as 99^9 is tine krgest line 
you can enter direct from the keyboard. The 
menu lines aic now tabued UII to the end of lhe 
program you have ust Leaded. 

THE INVISIE 
TOO Stuart Clarke presents a 

number of machine-code 
routines for the ZX-81 which 
are driven by a short Basic 
menu. 

Report codes. 

K/A224 you have attempled to 
use Down Code when no 
copy exists in upper 
memory. 

T/A233 ynn attempled to 
use Down Basic or 
Renumber Basic when 
the "livD" copy lo not 
Basic. 

System variat)te$. 
16388-16339 RamtOp 
16507-16538 Old Famtof; 
16444-16451 Poked by menu 
ZXE1 variable pointing to the 

first location in the "jump 
table" accessing the 
machine-code routines. 

I f the typing seens a bii o f a chore, jusi send 
ycur name and address with a cheque for £3 
mide payable to Sarglen Software, to 147 
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Program l. 
1 REM . 

Soutn Parks Road, Glenrothes, Fife, KY6 
1N*T, and I wi l l senl you a quality cassette 
with tws copies each for machines with and 
without the "improved Rom", together with 
a i instruction leaflet. 

Type in prcgram 1, ther. duplicate line 1 
using the Edit key so that you have 12 
identical lines, numbered 1 10 12. Now Run 
program I. 

Type in program 2, atid Run it. This ii the 
hex ioadcr, F.nter the address Ift^-l or the 

3 P P O K E 1 6 5 1 1 , 6 0 

30 POK6 16512,3 t o FOR >1-16614 TO 50 POKE N,1 6© NEXT N 

Program 2. 

1 0 
£ © 
3 0 
4 . 0 
5 © 

- 4 7 6 ? © 

8 © 
9 © 

i © o 
i i © 
120 
1 3 0 
l < t © 
1 5 0 
16© 
1 7 0 
I S © 
1 9 © 

INPUT & 
LET 
G O S U B 0 1 5 0 
I F " T H E N I N P U T 
I F T H E N S T O P 
L E T X = 1 6 * C - O D f R $ V C O D E 

P O K E S X 
L E T Y = Y + X 
L E T C = C + 1 
L E T 5 = 5 + 1 
P R I N T T O ; " 
L E T R | ; = R $ ( 3 T O J 
IF C=5 THEN GOSUB ©15© 
G O T O 0 0 4 . 0 
P R I N T T R B 2 5 ; Y 
L E T Y = 0 
L E T c 
P R I N T 5 ; T R B S ; 
R E T U R N 

P-ogran 3. 
iCiLET F =16566 se LET L = 764 32 POKE 16AJ.4L..P-aETC*XMT fF.-aSS 
4-C PDK.E 154^0.INT IP/256J 50 P3KE l&4 . i 6 ,L -256H l fT TL/2Sfc' 
CO P STKK l ( 4 i ? , I f r r <L.3EBJ 7® RIND U5R 16767 80 R^ND USR 16522 St) LET £XB1=P£EK 163S0+25O*P£C Q 163S3+1S3 

i o o r t c . T 
HO FDR N=B T 0 2 1 

1S0 PRINT RT 3 , 6 . -2XB.ls" i ZXSi r 5 .6 ; 'PEEK 16507 = " ; PEEK 16SB7;« 
T 7 , 6 ; PEEK 1&5©0=" 166 r--<inT rrr 

1 7 0 P ^ X N T R T 1 2 , 6 
X3 i +a> IBB PRINT HT IS , 1 "i I B 3 i H B ;h> i ' . fc>; " wu> ago FftST 

3 0 © P R I N T R T A • I B . " _ 
" , N T 2 . 0 ; " 1 . O N C O D E - : L X N E : PE> 

3R;" ;PT 4- .e; -•= .ONB^SIC-: " ;RT e.sS ; " 3 . L n n5 t>P- : . IMEr" ; f iT S, i) , "A.RE e EXP- : LINE : 3YTE : =ID0R : " ; RT 10, O J "S .u r CJt>B-i3C.W3.3VTE:";OT 1 , i* ; "6 .UFBf lo IC- :1ST ^RST;";HT 14-. 0 ; "7 .SLK DEL - : 1ST : ̂ flST : " ; AT 1G . SJ : - e . RENU1 . B - : 1ST LRST . INCR NtUL 
. • • ; = I T l fc .0 : "9 .RENUH.C- : r IN ;n ,MEJL , " ;HT a i .B;"EMTEB NO " 313 1NPJTT N 
323 PRIMT RT 2 t N , , l ; " B " 33J POR M = 1 TO 4. 
3 4 - 3 3 N P J T Z 
oca rrvx>4T rrr a IM ,s *H j-e; •• " ; 3T 2»N,6.*M*i ;Z 3&S POKE IB4.4.2t-M*2,Z-2S6*IM~ CZ /2S6) 37U POKE 164.4.3 *M*2 , INT ( I /S56 ) OOP HEXT M 390 CLS 
D E E I F Nna O R N = 9 T H E N R A N C usrc 
( 2 X 8 1 + 5 9 0 ) 
410 I f N = 1 OR N = 2 Oft Ns9 THEN R 1ND U3R (ZXUl t535) 420 LET ZXS2=U5R (ZXBl+2*N-2) <130 IF N=S OR N=6 OR N=9 THEN R FIND U3R (ZX61 + S01) 4-4-0 IF N=3 THEN PRINT "fiOPRESS OF L i n e ",PCCK lB444i23GiPCri( 1C i.45; •• 15 . ZX62 450 REM 460 REM 

P'ograrr 4. 
2 SflOE "TOOLKIT" 

r=!ST 
20C P3KE 1644.4. , 10222-25S* INT f 1 

0822 /256) 
2 i e P3KE 164.4.5, INT f 10222 /?se ) 

PDKE IftAAft. 1B».1<1-SR«*TMT f 1 

9239/256) 
230 POKE 16<t<17. INT Ci0239/-2Se> 24.0 RHNl> IISH t i x o i t i e ) J « POUE 1 6 4 4 ^ , 1 260 PO*.E 164.45,9 270 LET N»7 see GOTO 10235 

appropriate address i f you are res um.ng after a 
break — unil e-ire- the hex codes lis-ed in 
figure I. You may mtcr any number of bytes 
at a time,, and the screen display should t t l lv 
w i 'h hgure I . I f you make a mistake input 
" S " , which wi l l stop the program. To 
recommence, simply Goto Kl, nrul i nirr your 
new s:arting address. 

When :his is complete — and you should 
hav'e Saved your program at several sttges — 
Save the program thus far. 

I f your ZX-81 h;is the "nnimprnved" Rom, 
identified by Print ?ee.< 5-104 gi\ ing 253, then 
you must enter the five Fokes in fi^.2 before 
Saving and proceeding lurther. 

Type :n program 3. This is most of the 
Rt.sic required to '.ransfer the cock to upper 
memory and provide the operating menu. 
When >ou have Saved this, Run il. You 
should now haw the menu on screen, so select 
8 — Renumber — and enter the numbers 290, 
460, a id 10222 n rjsp.>nsv* to the prompts. 

Almost immediately, th ; menu lines wi l l be 
renumbered from A222 to A239 — 10222 to 
10239. 

I f all is well, type in program 4, the 
remaining Basic, and Save the program a^ain. 
You are now ready to Save this, die final 
completed program in auto-run mode. To do 
this simply Rvn the program whilst recoiding 
in die usual way. When the program has 
Saved, yoL w.ll find that ihe Basic program 
area has been cleared and the menu lines are 
imw stored above Rair.top where t iey wil l 
remain unti l required. Similarly, this occurs 
when you Load the auto-run version. 

The Invisible Toolkit is now ready to use, 
r;fer to the instructions and try it out. 

I k i ng t l f ronlkit is easy. After Loading, 

RAND USR (ZX81 4 2) 

retrieves the Basic from above Ramiop, and 
Goto 10222 displays ihe menu The first 

ir.nntiruuid nr. next paoe) 
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(continued from previous page) 
pr:im->t requires you to input your selection — 
1 to 9 — and the ni>xi four prompts expect 
numerical input, for example .ine number, 
Address — or any number i f the menu 
indicates a blank. 

When you w;sh to Load another program 

Figure f. 
1 6 5 1 4 00 00 0 1 0 0 S3 =292 
1 6 5 1 9 ©O 76 7 5 ED SB 5 6 4 
16524. 04 48 ED 5 3 ?B = 5 1 1 
16529 40 2 1 6 1 4 0 CD = 495 
16534 AS 4® D5 3E 0 2 =506 
1653 9 CD RS 4 0 CD RD =812 
i.fc>Sj44 4 0 3t> £0 F7 C9 =605 
1654-9 23 4E £3 4 6 EB =453 
16S34 9 9 EC C9 fcfcj f^tf 
1 6 5 5 9 E l C I C5 7 1 23 = 763 
1E.5&4 TQ EB FD E3 2R -£>75 
1 6 5 6 9 3C 40 CD DB 09 =554 
16574. E5 J?P r=iF API ©3 3S 
1 6 5 7 9 CD D8 0 9 D l ' CD =844 
16534 17 0P C9 2R 0 4 = 280 
1 6 5 3 9 40 ES 2R 3E 40 = 4 6 1 
1 6 5 9 4 18 12 I B F5 2 1 = 345 
1 5 5 9 9 10 27 2 2 SB 40 = 3 9 6 
1S604 2R 04 4 0 E5 CD =544 
15609 SB 05 EB CD DS =£4 3 
1 5 6 1 4 09 ES 2ft 7B 4 0 =467 
15619 ED 55 0 4 40 CD = 6 0 1 
1 5 6 2 4 17 0R E l E5 C5 =EB4 
156,29 a t i UU y t . 09 C I =608 
1 6 6 3 4 0 1 E l C5 ED BO = 1044. 
1SS3® C I C6 a n 02 40 -4SO 
1 6 6 4 4 09 2 2 0 2 40 ED =346 
1RBAR 7 3 36 4 0 SO 36 = 3 2 9 
16654 4 0 0 9 F9 07 ED = 7 2 6 
16659 4 2 ED 5S 04. 40 = 4 6 2 
1 6 6 6 4 EB R7 ED 52 4 4 =789 
1 6 6 6 9 4D ED 53 7B 4 0 = 5 9 2 
1 6 6 7 4 2 f t 04 40 ED 53 =430 

0 4 40 13 2B ED = 3 7 5 
1 6 6 6 4 EB I B 34 2R 3C = 3 6 2 
16669 40 CD D3 09 4 4 = 5 6 2 
1 6 6 9 4 4D C9 EO 4B 3E =652 
1 6 5 9 9 40 2R 4 0 40 2 6 =277 
16794 ES C5 CO 9E 0S = 7 9 8 
16709 C I E l C5 4 1 3E = 7 4 2 
J.67L4 I D E3 77 ID r c = 4 4 9 
1 6 7 1 9 I S 12 18 6 1 18 = 2 1 9 
16734 S I I S D8 0.8 DF - b l B 
16729 18 24 i e 2B 18 = 1 5 1 
1 6 7 3 4 77 18 7 7 18 7 7 

16739 2R 3C 40 CD DB = 5 3 7 
1 6 7 i d Pt<3 C I SO OB 3 3 
1 6 7 4 9 23 5E 2 3 56 EB = 4 8 5 
16754 09 EB 7 2 28 7 3 =518 
16759 2R 29 40 09 2 2 = 1 9 0 
16764 2 9 V0 C9 2R 3C = 4 0 6 
16769 4 0 ED 4 6 3E 4 0 = 5 0 2 
1 6 7 7 4 I S 03 CO ee 4 0 = 4 6 0 
16779 C5 l>5 E5 CD CS = 1 0 4 1 
16784 05 2 R 0 4 40 2 2 = 158 
16769 7Q 40 ft7 ED 4 2 =657 

on which to use the toolkit, there are a couple 
of tilings to remember. First mate sure that 
rhe menu lines are back above Ramtop — i f 
not, use Copy IJa>ie ci do so. Then note dowtl 
the contents of locations 1650" and 16508, as 
you wi.l n:ed to restore them after Loading. 

Also, the variable ZX-81 wil l have to be 

1 6 7 9 4 2 2 04 4 0 C5 £ 5 = 5 2 8 
16799 2R 02 40 F 7 ED =512 
1 6 8 0 4 4 2 22 0 2 48 ED = 4 0 3 
I S 8 09 7 3 36 40 20 3 6 = 3 2 9 
1 6 6 1 4 40 07 ED 42 F 9 =783 
16S19 0 9 ED SB 7B 4 0 =524 
1 6 8 2 4 EB 07 ED 52 44 =789 

4D 2ft 36 40 ED = 4 7 4 
16834 7 3 5D 40 ED 5 B =600 

1 6 3 3 9 SD 40 ED B0 E l = 7 9 5 
1 6 8 4 4 C I D l D5 EB ED = 1 0 8 7 
L6849 8 0 E l D l C I C9 =1004 
16854 I S 04 13 I E 18 =106 

l b 8 & y 1 2 Uu) OS 40 C5 =e>OD 

16864 CD 60 Oft 20 29 =394 

16869 +e R7 C I CD 42 —7w7 

16874 2 2 29 4 0 C9 FD =593 

16S70 OB s i £E FD CB =8Qfl 

16884 0 1 R6 13 52 FD =526 

16889 c e 0 1 =1E FD CB =834 

16894 0 1 R6 2 1 7D 40 =389 
1 6 3 9 9 FD CB 0 1 9E 6 5 = 844 
1 6 9 0 4 23 23 2 3 23 7E = 2 6 6 
1 6 9 0 9 FE FR 2 0 04 FD = 7 9 3 
1 6 9 1 4 CB 0 1 DE 7E FE =806 
16919 7 6 C I 2 3 a s I F = 4 1 7 
16924 2B CS 7E CD 84 = 7 5 1 
16929 07 7E FE EC 28 =663 
1 0 9 3 4 2b r e ED 26 2 1 = 6 0 1 
16939 FE F7 28 10 FD =823 
U 9 4 4 c e 0 1 3C SO =363 
16949 DF E l 3D F2 09 =904 

EB E0 SB ac 40 - 6 3 9 
16959 R7 ES ED 52 E l =940 
16364 04 I S Be i e —2"7Q 
16969 B6 18 3C 2 3 23 =336 
1 6 9 7 4 2 3 23 2 3 E5 7E =460 
16979 CD B* 07 20 2D =469 
16984 2 3 7E FE 76 20 =565 
16989 2 7 E l E5 FD CB =949 
16994 0 1 65 2 0 2 9 23 = 2 1 1 
16999 7E 23 SE 23 66 =376 
17004 2 3 4c 2 3 46 CD =423 
' .7009 8D 15 C5 E l CD =789 
17014 D8 09 18 02 18 = 2 7 5 
: 7 B i 9 BH E5 C I E l £B = 376 
17024 7 0 26 7 1 16 E l = 469 
1702S D l 10 ftE r c CD = 363 
17034 0 1 66 2 6 58 C9 = 432 
1 7*3-3 SB ES SB EE EB • EQt 

Figure 2. 

POKE 
P O K E i ? 0 5 4 . , 2 4 4 
P O K E 1 7 ® S 2 , 2 3 
P O K E 1 7 0 9 1 , 2 6 
P O K E 1 7 1 1 0 , 3 0 1 

restored after Loading — also after Run and 
C.ear, which aie best avoided. 

After you have LOADcd :he program you 
intend to work or., and restored the system 
variables 16507 and 16508, and ZX-81 

3ANDUS=l(2XRl +?) 
and away you go! 

17044 CD BE 05 42 4B =538 
17049 C5 CD 20 15 CD =660 
1705*- FS 13 C l E l ES =914 
17059 C5 23 77 23 73 = 5 0 1 
1 7 0 6 4 2 3 72 2 3 7 1 23 =332 
17069 70 C l E l 2B 13 =597 
17074 0 2 18 93 16 04 = 199 
17079 t>& CD 20 15 =700 
1 7 0 8 4 EF C0 3 4 0 1 0ft =494 
17803 oe> CJ ZO 13 c r =497 
17094 C l 05 2 4 C2 E l =653 
17UOO e * 00. 03 ert - 4 5 5 
17104 3 4 c:> 0E C5 =635 
17109 CD CO 15 C l C l =833 
17114 E l C6 1C 77 £B = 5 13 
17119 1 5 23 D5 16 96 =440 
17124 I S o 2R 7B 40 =453 

17129 2 2 46 40 20 24 = 214 
17134 4 0 FD CB 0 1 EE = 5 3 1 
17139 2 0 18 0 0 00 CO = 56 
17144 0 0 00 0 0 20 3E = 104 
17149 4 0 23 CD DS 09 =529 
1 / l b 4 2 3 46 40 2 0 3C = 27© 
171S9 4 0 CD D8 09 00 =494 
17164 0© CD 40 40 40 = 44U 
17 169 ED SB 42 40 C5 = 6 5 5 
17174 DS D l C l ?o FE - 0 O 1 
17179 2 8 38 03 11 0F = 1 3 1 
17184 2 7 72 £3 73 2B 
17189 EB 09 EB CS D5 = 889 
1 7 1 9 4 CD F2 0 9 EE ED = 926 
I V 1 9 9 5B 46 40 R7 ES = 6 2 1 
17204 ED 52 E l 20 DE =798 
1720S D l D l FD CE 0.1 = 875 
172 i.4 E6 FD CB 0 1 6E = 7 9 7 
17219 C0 13 9E 2 1 FE = 6 6 1 

17224 2 7 CD C-S ©9 2 3 =504 
17229 2 3 5E 23 56 13 =269 
17234 1 3 72 2B 73 19 =316 
17233 a s 0 1 ©a ee CS 
17244 ES CD 9E 0S D l =810 
17249 C"T St 1 7B A a ED - 6 5 0 
17254 3© C9 CD 23 0F = 632 
17259 2 1 FE 2 7 CD D8 = 7 4 7 
1 7 2 6 4 09 23 2 3 SE 23 =206 
1 7 2 6 9 56 D5 I B 16 7 2 =467 
1 7 2 7 4 2B 73 D l DS 19 =605 
1 7 2 7 9 7E FE ER 2 0 07 =653 
1 7 2 8 4 0 1 2B 7 2 2B 7 3 =524 
17289 CF 13 D l 0 1 0 2 =438 
1 7 2 9 4 0 0 C5 1 1 7C 40 = 402 
1 7 2 9 9 ED B6 2 3 C l E5 = 878 
0,7 3© 0 9 t b fcl UL> 68 = 770 
1 7 3 0 9 0ft C9 2f t 0 4 43 = 3 2 1 
1 7 3 1 4 r e FE SO SO 09 =477 
1 7 3 1 9 2R 7B 40 2B 7E * 3 9 8 
1 7 3 2 4 FE 76 2 8 0 2 c - = 6 2 1 
1 7 3 2 9 I C C9 • 
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Space Scan 
A must for every would-be astronomer. 
Discover the key stars, rebul.ie.ind 
gn ax ics of the Northern SWî n 
48K Spectrum 
£5,95 
Quiztimer 
A unique multi-feature quii game for one 
or two payer? Ten hiiy,H qui? (ilcs pro-
vided - or m,ike ycur own. Super!: 
graphics. 
4PK S^eciruin liUC li 
£5.95 £6.95 

The Sunflower Number 
Show 
Battle against dought, a deadly weevil or 
poison vv to save ;ou r g.irdon from 
disaster! A colourful test of men al arith-
metic fofall ages. 
48K Spectrum BBC B 
£5.95 £6.95 

All tecoatmentJedrc.jilprices inehirKng VA T. 
spectrum versions are m:cro<frtve compatible 

Snapple Hopper 
Tops and Tails 
Castles and Clowns 
Cats and Uingo, f r e g s o n d -lown&all add up 
to :un-pa< ked sanies giving kids s head 
start in reading. Devised by Betty Root, 
one of Britain's top readiny expeitv 
Unjca able value - two game* or each 
cassette. 
48K Spectrum BBC B/Elec'.ron 
£•5.95 £6.95 

Available from your local software dealer, tn ease of difficulty contact Martin Neild on the Macmillan Software hotline 01 836 6633 

MACMILLAN SOFTWARE 



TUTO 
THIS MONTH I complete the description of the 
6£008 instrucc.on se: which 1 started last 
m m t i . I alio provide a brief introduction in 
QDOS. 

Th*ee instructions are inc.uded which 
operate on byte sised operands and perform 
Bindary Coded Decimal - BCD 
ar.thmetic. The acd decimal with extend in-
struction ABCD adda the soiree 
operand and destination operand and extend 
bi. together using BCD arithmetic, plncini* 
th ; result in the destination operand and i f 
necessary setting the extend bit to allow multi-
precision BCD arithmetic. 

The operands must either both be contained 
in daia registers, or else in meniorv locations 
addressed indirect".)' through address 
registers. In the case of memory to memory 
tidditk>n only :hc prcdccrement addressing 
mode is availab.e, to facilitate multi-precision 
addition. 

The subtract decimal with extend instiuc-
t i rn — S3CI) — subtracts the scurce operand 
and extend bit from the dcstintiiti:i upeiand 
using HCD arithmetic The addressing modes 
arc the saint as for the ABCD instruction. 

The negate decimal wit.n extend instruction 
— NECD subtracts the destination operand, 
which is :>f si/.e byte, and the extent, bi., fioiH 
zero placing the result in the destination. 
Thus the instruction produces the ten's 
comp.ement of a BCD number i f the extend 
bit is resei and the nine's complement 
otherwise. 

Program control instructions cover jump, 
branch, set a id returns, both conditional and 
unconditional. First, a word abcut :he 68008 
notation which 1 find confusing. T o me a 
jump is :hc assembler equnale n of a Goto 
instructicn whereas a call is the equivalent of 
a Gosub instruction. In the 68UCH instruction 
sel both branch and jump - BKA and JMP — 
are used as Goto ;nd branch lo sub routine 
and jump tc subroutine — BSR and JSR 
are used is Gosub. 

The dilTerence between branch anc jump — 
whether ic sub routine or not — is as follows: 
A branch instruction can cause program ex-
ecution to continue ui a displacement, relative 
o t ie program counter. The displacement can 

be either siflned byte to j ive a short branch 
shown as a suffix .S alter the instruction — or 
signed word. This produces position indepen-
dent codc. 

The jump instruction on the other hand can 
use manv different addressing nodes, and 
thus allows a jump to an address greater than 
plus or minus 32K from tine program counter 
A* 11 ic 11 is die limhaiion of the branch instruc-
tion. In fact < jump can use any effective ad-
dressing mode other than the obvious ones, 
i.e, register direct modes, nre-decrement and 
pos -increment modes and immeciate modes. 

'['lie conditional instructions provide bran-
ching and setting on the following conditions. 
The table below shows the mnemonic, the 
condition and the stae of the flag!. fo~ the test 
10 succeed. Note that true test A'ill always suc-
ceed and the false test wil l always fail. The 

Code Condition Test 
T true 1 
F false 0 
HI high not C , not Z 
LS low or same C + Z 
oc carry clear not C 
D3 cany set C 
NE no: equal not 2 
EQ equal Z 

overflow clear not V 
•S overflow set V 
=>L pi ts not N 
VII minus N 
3E greater o ' 

equal N . V + not N . not 
V 

_T less than N. not V + net N . 
V 

GT greater than N . V . not 2 + not 
N . no! V . ro t Z 

e ss or equal Z + N . not V + 
net N . V 

Phil Holliday with 
more on the QL's 

assembly 
anguage. 

equal test will only succeed i f u e sere. (Z) bit 
is asserted. 

So now on to ihe actual instructions first, 
the branch .instructions. 1 he branch always — 
BRA, branch conditional — Bcc — and 
branch to s.ibrout.ne — BSR all produce J 
program counter relative branch. The condi-
tional instruction is formed by taking the re-
quired conditional n nemonic anc replacing 
the cc to give BEQ,BN£ etc. 

THrrc is also a ten condition, decrement 
and branch instruction (Dficc) which I 
d'jscribol last month. 

l ire jump instructions follow a similar pat-
tern and are hump — JMP — and jump to 
subroutine — JSR. You wi l l see that there is 
n.i cnnciticnal jump and sn if you need to 
jump raher t.nan branch conditionally you 
wil l need to perlomi a conditional branch to a 
jump instruction. 

TH* srt fccordi.ng to condition instruction 
— See — seis a byte operand to true — all ones 

i f the condition is true, else il sets the byte 
to fa.se — i l l zeros. 

There are two Return instruclioas tc enable 
return from a subroutine. Rptnrn from 
subroutine — RTS — pulls the program 
counter from the top of the stack. Return and 
restore pulls both the condition codes and pro-
gram counter f ron the stacs. Note however, 
that branch and j imp to svhroutine instruc-
tions do noi stnre the condition cedes on the 
stack so i f you wish to use this instruction 
your subroutine must store the ccndition 
codes on the stack a; the start o f the 
subroutine. 

System control instructions all into three 
cLtegorics, i.e. privileged, trap generating and 
status register instructions. 

As was briefly mentioned in last month's ar-
lii lr i hi- (SSO(18 ran operate in tw:> different 
modes, namely user and supervise)' intide. 
Supervisor mode is the indicated by bit 13 or 
the status reg.sler bcin^ set, and provides 
si me additional instructions — i.e. privileged 
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instructions — which are not available when 
operating in user mode. They are as follows: 

Three instructions ar€ provided to provide 
immediate bitwise logical manipuladen of the 
status reghter They are OR1 to SR, AMI to 
SR and EOR1 to SR and all have si/,.: word. 

A special rnsve instruction, move 10 status 
register, it: availuole with operand size word 
which tllows '.he whole of the status register 
to bs leaded. So far all these instructions are 
privileged Jecause they potentially can set the 
superviser bit in the stat JS legister, and this is 
not a fccility available t;> prog-arr.s operating 
in user mode. 

There also an instruction to move the 
user stack pointer to an effective address. This 
enables the- user stack to be examined when in 
tuperviser mode. 

A i d I n ally in :he privileged se: of inttruc-
tions there art Slop which halts die program 
execution, Reset which resets external devices 
and return from exception RTE — which is 
a return fr:>m interrupt;, traps and pulls both 
the status registe' and program counter from 
the stack. 

There are three trap generating instruc-
tions, trap — Trap — trap on overflew — 
TropV and check rcgiste- ugairut bounds — 
CHK. A trap forces execu:ion to continue at 
an address held in a table of vectors neir the 
bottom of program memory and also causes 
the processor to enter supervisor node. There 

are 16 Trap vectors, and the first five, i.e., 
Trap * 0 forces the processor into superviser 
mode: Trap * 1,2 snd 1 are system call traps 
with the particular cal recognised by a 
number passed in dO. 

f rap * 4 is used by the Basic command in-
terpreter. The other traps can he red rectcd 
us ng a QDOS ivsiem call. ' 'rapV is used to 
force a trap on overflow so thai the program-
mer has cor.tro! of the situations when this 
would ot would not be catastrophic. C H K 
allows the contents of a data register to be 
checked :ig;iinsi some houn.'lriry cntu.it ions, 
forcing a trap exception i" the data register is 
out of bounds. 

Finally, the statu:- regisier instructions 
which are not privileged. The condition cadc 
register OCR — is ihe h w hvr'5 of rhe stilus 
register. So A X I X to CCR,*C'RI to CCR, 
EOR: to CCR Move to CCR are all byte size 
versions or the similar instructions already 
dcscr.bed in the privileged instruction section 
above. There is also ii move srnms register tc 
effective acdress which allows the status 
register to be stored. 

A brie, introduction to QDOS is an essen-
tial p i r t of a series on assembler on :he 68('08: 

but brief is the operative word. T o do pistifi 
to ihe subject would require a book, and ir. 
Part 1 o" this series I gave the names of two 
sveh bocks, bo instead ol attempting t.> covei 
the viricus system calls, etc, I wi l l try to give 

you the flavour of QDOS without going into 
ietflil. 

What is QDOS? It is a collection of software 
procedures — system a l l s — which can be in-
voked by assembly language programs us-
ing a Trap instruction — to perforin common-
ly iftquirei operations on the QL. 

These operations ir.clude manager traps 
which manage the QI-'s resources, :o alloca-
tion traps which allocate input and output: 
channels anc serial to traps which execute 
scr;il i/o nptMannns and inrlnrle all the screen 
driver routines. 

An executable program — i.e. one which is 
act.vated using t.ne lixec command on the QI. 

(ccntinued O T next page) 

L O : OBJECT 

=FFfF 

=>108 
=0111 

JTNT SOURCE STATEMENT 
2 
3 iCopyriqht P.A.Holfidiy 1985 
4 Idttonstration of aulti-tasking 
5 lasstaltltd with HETACDdCC *a«»t»ltr 
6 

equ -1 

001B1 60E6 

7 this job 
8 
9 it.susjb 

10 at.ipcoa 
11 
12 QDOS 
13 
14 
15 
16 
17 tf-.rst initialise loop counter 
IS 

equ 1108 
tqu t i l l 

•aero 
lovtq MMFF.dO 
trip IM/ilOO 
endi 

41 
42 Ithefi do i t i l I again 
43 
44 bra.s start 
45 
46 Isub routine to go farrr 
47 

QUA' 47FA 9018 48 ring Ita p t r j l k,i3 
49 SID5 at_ipcoi 

M1E' 7011 <19* •oviq l»i_ip>:Q»ttFF ,d0 

0(20' 4E4I 49+ Cap ia t ipoa / i luO 
0022' 6102 50 bsr.s delay 
0»24' 4E75 51 rts 

52 
33 tsut routine tc suspend jcb Far 
54 10.i setondti.(.40 fraies 
55 

oooc 740C l« start lovrq 112,62 0028' 3b3C 002E 57 uo»e st H0,d3 
2C 00 91C9 58 Euba i al•al 
21 Itien go trrr brrr 

91C9 
59 COOS pt_su5.b 

21 002E' 7J08 591 sovej i i t _SeS jb<tr r , t )0 
0002' t i l t 23 lolp b s r . t ring C030' 4£41 59+ trap Kit.cutjb/flOO 
0004' £114 2' bsr.s ring 

25 
C032' 4E75 60 

61 
rts 

2& inow wait a bit 
2? 

62 (parameter block lor leep 
63 t t h m m t found by trial ard e-ror 

000b' t u t 29 h<r.<; M 
2? 0034' OA 65 ptr blk k . b VA b«ep cad 
3) land loop back i ' d2 not ye; = -1 i>035' CA 66 ' " dc.b 10 no of ptts 
31 0036' FFF0 0AA* 67 de.l IFfFOOAAA bite st'ing 

0003' 5ICA FFF8 32 dbra d2,loop 003A' CA 68 Ic.b 10 pitch 1 
33 003B' CD 69 Ic.b 13 pitch 2 
34 trov wait (or 60 sees by suspend^ joo d03C (002 70 Jc.w 32770 gradj 
35 ilor 3000 fraes 003E' 1820 71 Jc.k 69«4 djration 
X •>040' (>8 72 Jc.t 8 grad_y 

OOOC' 72FF 37 »oveg lthis_j«b»dl 4041' (d 73 Jc.t 1 wrap 
00CE' 363C 06BB 3B »0»e,« *3C00,<3 3042' 00 74 dc. t 0 rand 
0012* 93CS e9 suba.1 al,al )043» »0 75 dc.t 0 tu;z 

-0 QDOS «t_sisjb )044» «1 76 dc.b 1 no reply 
001V 7008 40+ «ov*q tit_QiiSjhUFF,(lO 77 
OOtfi* 4E41 <u+ trip lntjusja/tlOO 7B end 
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(continued irom previous page) 

or on which is in the resident prccedure 
area and is executed with a Cai command is 
known as a job A job cai be in one ol three 
distinct statts, known as activc, su^iiui dud 01 
inactive. 

QDOS supports a multitasking enviion-
ment. That :s more than cne |ob can appear to 
be running at the same time. Thi> is not in 
fact vha: actually happens. The 680118 pio-
cessor can only execute one instruction at a 
time, and so each job is given a prioritv a id is 
allocated an appropriate slice of the processors 
time by lie scheduler, whicn is activated 50 
limes a sceond by the haidwaie interrupt. 

An active job wil l have a pi u>rity of from 1 
to 127 the higher the number the greater 
the amount of time allocated to it by the 
scheduler. A suspended job will have been 
crcaccd with a priority juit likt: in active job, 
but the scheduler wil l not allow it to run tor a 
given number of time slices. An inact.ve job 
has a pricrity oft). The manager raps eiable a 

jobs priority tc be changed, for it to be 
suspended, tin ii io be removed, etc. 

Other manager caps control tillccation of 
memory in the tiansient procedure are and the 
resident procedure area, enable communica-
tion with the second processor which handles 
iliu se.ial io pons, sound generation and the 
keyboard. Finally, there are a set of traps 
which allow QHOSto be extended v i ih arldi-
lional user written device drivers and inter-
rupt servers, making it possible for instance to 
cxtsud QDOS tr handle d.sk drives or to per-
form terminal emulation. 

The io allocation traps cnahlr jnhi rr open 
and close channels, to format nicd.a and to 
delete files. 

The serial .0 traps enable daia to be read or 
written to an opened channel cither £ byte at a 
time or as a siring of bytes. The screen driver 
commands covet operations to modify a win-
dow, control the cursot, clear a part of a w.n-
dow, set tlx: colours a id perform some 
graphic operations on a window such as plot, 
draw etc. There are also snm< ir:ps to enable 
the file subsystem lo deal with dircct access 

6» QL 

files and entire tile load and save. 
There are also some util ity routines which 

are rot strictly a parr nt'QDOS .n that they aie 
not essential to the operation of the QL, and 
the most important of these utilities it the 
Easic interpreter. 

This months program example wi l l produce 
a sound like a leleohcne, whilst any other pro-
gram, either Basic or executable machine 
L\)dc, is running. The progiam is commented 
and is self explanatory. To run it type F.xec 
filename 1 nave called num. phone exc — 
and it wi l l ring 12 times, followed by one 
minutes's delay, after which it wi l l repeat ad 
nauseam. 

Next month 1 wil l preser.l a msjor routine 
written in assembler. It is a debug program 
which wil l allow regtsiers and flags lo be 
displayed and changed, programs ta be loaded 
and then sinple stoppuJ, and several other 
features. 

CALLING ALL ARCADE EXPERTS! 
SENSATIONAL NEW GAME FOR THE 

48K SPECTRUM: 

SHARP SHOOTER 
A game which takes real ski I tc get a high scorc. A game 
which tests your eye, your sim and yourreflexes. Basec 
on a fairground shooting gallery — but harrier' 

Thcmain features are: 
• 1 0 0 % machine code lor *as:, smooth acr.ion. 
• Superb grapnics and sound tyes, SDund!) 
• Arcada type hall of f omc, high score table 
• suitable for keyboard, Kempston or 2K2 joysticks 

Plusmenyother exciting features 
Send 3. A.E. for our "Sharpshooter " facts sheet. 

Thcre 'snolh ing quite like i;! 
Sendchequefor £5.50 ( i i c . p + p l t o : 

"KOBRAHSOFT" 
"Pleasant V i e w " , Hulme Lane, Hulme. nr. 

Longton,Stoke-on-Trent, Staffs. ST3 5BH. 

ALL ORDERS PROMPTLY D SPA TCHED 
DEALER AND DISTRIBUTOR ENQJIRlES WELCOME 

AMSTRAD VERSION COMING SOON! 

AAiCRO 
ANSWERS 
70-71 Wilton Road, Victoria, SW1 

(3 minutss Walk from VclO'ia Station) 

* SOFTWARE BARGAINS * 
DRAGON 

A VIC 20 
• ORIC 

B.B.C. 
M CBM 64 
W SPECTRUM 

Any 2 apes 
3-5 apes 

6 or more apes 

Any 2 "apes 
3 or more la pes 

Selected titles 

40%oHRR.P. 
50%offRR.P. 
60% off R R.F. 

10% Off R R.F. 
25% off R.R.P 
50% off R.R.P 

• H A R D W A R E A N D P E R I P H E R A L S * 
•'APPLE HE + Disc drive + Controller + 4 

SANYO Greer Screen Monitor £690.00 
BBC A (Basic 2 O S 12) £235.00 
DRAGON Delia 1 Disc drive £190.00 

I EPSON FX100 Printer £450.00 4 
COMMODORE 1541 Disc drive £175.00 
TEXAS Disc drive + Cont oller £240,00 
TEXAS 32K x 8 RAM e>:pr:nsinn £ 8aoo 

I WEST3A 90 ad j js tab le Workstations £ 6 9 , 0 0 1 
GP100 Prinler £190.00 

Books up to 25% OFF Wide Selections 

I All offers a e subject bavailabilty. Prices ircludeV A I 1 
Open Monday to Friday, 10am tc 6.30pm 

Telephone 01-630 5995 

116 YOJR SOMPLTER. MARCH !9S5 



FALL GUY 
^OApeftfibtf RESULTS 
TWO TICKETS to Hollywood were on offer as 
ihe first prize in January's F i l l Guy 
competition. For ilie lumicis-up thwe wc.c 
three BMX bikes. To be in the running you 
had to identify eight computers from their 
photograp.ns. 

Ther. we asited you to dreatr. up a title for a 
new blockbuster T V seiies 01 f i lm about 
computers. The computers in the photo-
graphs were as fo.lows: 1. Enterprise; 2. 
Spectrum + ; 3. Newbrain, 4. A t i r i 60C X L ; 
5. Acorn Atom; 6. Acorn Electron; 7. Text 
TX-8000; 8. Commodore Plus 4. 

The hope of being Westward Bound 
inspired a number of highly entertaining 
entries. Fi lm buffs w i l spot the references 
among the following suggestions: " I Married 
a Blob frorr. Sinclair Research" from A. 
Mi.ler; "Indiana Jones and the Architecture 
of -he 6800" from P. Manotis; :<Hickers of 
the Late R O M " from A. Johnson.; and C. 

Lane's "The Kilobyte Syndrome1*. 
One or the best uas V. Carro.l's "Core 

D.nary! I t ' j Cursormar.". This was jusi 
pipped at die post tor the one of the first 
prizes by "Qwerty Harry with Squint 
Eastward" from R. H . Storey 18, Conifer 
Close, Lutterworth, Leics. We awarded the 
uthcr tr ip to Hollywood to J. Mlr.aon, 6 
Muswel! Avenue, London N10, who supplied 
not just one title but a complete T V schedule 
fcr a new computer, Channel 5: 

5.30 THECLIVC AND CHniS SHOW 
Zany slapstick comedy f iom a 
Cambridge pub. 

6.00 NEWS 
Food by 3 Currah Speeco Unit. 

6.30 KNIGHT RIDER 
IhriDsi End spills as Sir Cliw takss tn 
the road in his tiustry C5 . . . after 
carkl Who is the rrystery compjte 
maunstB in the Rolls Rovce behind? 
Last in the seties. 

7.15 Q.L. DONCLE 
The cop w t h the eetachtble bit. 
Postponed from June '984. 

8.00 SPACE TREK 
The good ship Enterprise finally arrives 
somewhere — even latei than Q._. 
Donrjto' 

9.00 NEWS 
With sub-titles for those who couldn't 
understand the "urrah. 

9.30 THE BIG FILM: THE RISE AND FALL 
OF THE ROM ADD-ON EMPIRE 
(Dboater mcvic; 19811 Tho dram3tic 
fortunes of Dave Ian, Br.ice and 
Eugene, four kics living fai t in a world 
that defines Imagination! Nnl AI lit able 
for children. 

11.00 INTERNATIONAL BOX NG 
Jack Tramial vs Tho Kommodore 
Killer. Plus cfte- the {last orders) bell 
actior f-om The Baron of Beef, 
Cambridge Rir.nrl 'n' hytes artinn. 
Not suitable for anvone. 

12 00 HAWAII 5:0 
Stave McCarro: invcstigites a ZX81 
Error Code in tbe Pacific. <B/W| 

12.30 CLAIRE FAMER5 POCKET 
COMPUTER 
Claire Ramer is fo-ced to betray t i e 
confidences of more clients in order to 
af'orc new Fprorn<! fnr hpr Pshn 
Organise-. 

1.00 SHUTDOWN 
Caused by an oveihesting power 
supply. 

Workin» on the basis that anyone over 18 
was too old to win one of the three BMX 
bikes, we awarded them instead to T . Blacke, 
8 Valley Gaidsti!!, Duwnend, Biistol, S. 
Nolan, 43 Ilhanetnann Rd, Liverpool; H. 
Halton, 39 Primrose Lane. Burton Ave., 
Hunslet, I.etds. 

The Quill £14.95 
\ t § / M i j K i H H I 

* i r i i i i ) 
| | jf 

The Illustrator £14.95 
\ \ 

m 

m 30, Hawthorn Road 
Barry. South Glam 
0446 - 732765 * ,J 

Am 
F r c i i i Compute r shups Mot ion wide 
Or 

m 

from us by post or phone 
•der Line Staffed 24 Huurs 

02S2r 41361 Ext 430 
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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 JU-ip 1QR4 
"The r.urrber of on-screen prompts, 
together with the excellent manual, make it 
ideal - even for an absolute hey jiner. " 

PERSONAL COMPUTER WORLD 
September '983 

"Without doubt, the best utility1 have 
rev;ewed for th e Spectrum " 

HOME COMPUTING WEEKLY April "984 
TASWORD TWO ZX48K Spectrum 713^90 

TASWORD MSX 
The Word Processor 

The Tasman Word Processor for MSX 
microcomputers 
All the features of the Spts.li urn i/er>ion. 
TASWORD MSX MSX Computers £13.90 

TASCOPY 
The Screen Copier 

Screen copy software for Spectrum uvitn 
Interface 1 and Amstrad CPC £64. Print high 
resolution sueen copies (in a choice Of 
sizes), and also large 'siaded' cooies wi th 
d i fe ren t dot densities for the variojs 
screen colours. Tascopy suoports all e i g i t 
pin dot matr.x printers wi th Epson type 
control codes, e.g. Epson RX 80 and FX 80. 
Shinwa CP-80, Mannesmann Tally MT-£0, 
Star DMP510/515, 8rothe' HR5, and also 
Amstrad DM-' 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 implementatior of Tasword 
Two plus many extra features. 
TASWORD 464 Amstrad CPC 464 £19.9S 

TASMFRGE 
The Mail Merger 

Transfer data f rom MASTER FILE '.o 
TASWORD TWO! Letters and forms typed 
on TASWORD TWO can be printed with 
addresses and data taken from 
MASTERFILE.The mail merge facility allows, 
for example, n u tiple copies cf a letter to b<* 
orinted, each containing a dif ferent name 
and acdress taken from your MASTERFILE 
data. To use TASMCRGC you must have ui ie 
or more microdrives as well as TASWORD 
TWO and MASTERFILE by Campbell 
jysterrs. (versior 9 or later). 
TASMERGE ZX48K Spectrum £10.90 

TASPRINT 
The Style Writer 

A must for dot-matrix printer owners! Print 
your prograrr output and I stingsin a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities cf dot-
matrix piiriieis lo furm wi th a double pass 
of t i e prirthead. output in a range of five 
fonts varying f rom the futuristic DATARUN 
to the hand-writing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix pr in ter w i th 
sit m a g e graphics capabilities a n d con be 

jseti to print TASWORD text files.TASPRINT 
gives your output original ty and style! 
TASPRINT ZX 43K Spectrum £9.90 
TASPRINT Amstrad CPC 464 £9.90 

TASWIDE 
The Screen Stretcher 

With this machinc code uti l i ty you can write 
your own Basic procrams that will, wi th 
normal PRINT statenerts, print ontc the 
screen in the compact lettering used by 
TA5W0RC TWO. With "ASWIDE you can 
double the information shr>wn on the 
screen! 

£5^50 TASWIDE ZX 48K Spectrum 

TASMAN PRINTER INTERFACE 
Plug into your Spectuni diid drive any 
printer f i t ted iwith the Centronics standard 
parallel interface. Supplied comp ete wi th 
ribbon cable and driving software. The user 
changeable interface software makes it 
pasy t o send control codes to your printer 
using the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high rescluton 
full wicth SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally, Seikosha, 
Shinwa, Star, and Tandy Colour G'apnic {in 
colour!) printers. Compatible with 
nicrodrives and ZX Interface 1. 
PRICE £39.90 

TASM AN SOFTWARE 
All p-ices indude VAr and post end packaging. 

Telephone o'ders: Leeds (0532) 438301 
• Available tron larger branches of Boots. 

>c J 

D50FTWAREC 
Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 

If you co not want to cut this magazine just write 
your order and post to: 
TASMAN SOFTWARE, dept. VC. Springfield 
Hojse.Hyde TeTace, Leeds LS2 SLN. 
I enclose a chequedO. nade payable to Tasman 
Softwa'e Ltd. Oft charge my ACCESS number 

COMPUTER ITEM PRICE 

NAME 
ADDRESS 

VISA 

Ocside Europe add £ 1 for each item 
airmail £ TOTAt £ 
Send me the FREE Tasman brochure |—. 
describing your products. lic< here: I I 
I would liKe to knaw more atout your 
piuyiOKS for. 
ZXSpectrunQ VSX Q Amstrad CPC 464 Q 
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TOP* 
TIPS 
CHARACTER SET 
This short machine-ccde 
l ist ing for ths 48K Spectrum 
instantly redefines the com-
plete Spectrum character 
sel, giving a i y orograrn that 
p r o f e s s i o n a l l o o k (see 
belowi. It occupies a meagre 
30 bytes but t i e character 
da:a i' creates takes t p over 
760. 

Tvcle in :he l ist ing and 
then save it before running. 

rjf.nn fcfcffcn «1> P(« r.05B0 'O OjUt'."-, IUJ1D .1 - mikf F . a tjrirr r ooaa WMoomzi: uja o'jjmi traaa onrfl 1 3 , a , 6 i . 1 7 , 5 7 , i . 
HI, IS, a;. , n . I«?i 

01 

PRINTEFWPLOTTER 
Owners of Commodore 's 
1520 printer/plotler krow 
thai it has the device rumbcr 
6 instead of the usual 
number 4. This mea ls the 
plotter cannot oe jsed as a 
printer wi t f software that 
uses a printer wi th device 
nnmher i . This short routine 
(below) al lows :he plot te ' to 
be addressed with a 4. It is 
activated by Sys 670. 
1 M,* D«SJC iOW TO (nfftt 7 13JB PflMTEi/PUriER 10 IJBL J CL<1 (1 LWiUlft KAJLU t.l < 1 (ir* civ ..v.- Hj.n 
5 RK flClWIC Bt 'W! V>3 
0 sc- njst wit? 7 M.t n u>w stiwt :a fCfiL«TOI? it (»! » KtXT 

.9.??.) 63 aB w* IM.M: .1.706 * .:ei.(i.:33.i;c.ta 

FILL ROUTINE 
Delow i3 a machine-code fi l 
routine. It is possible 10 
break it with Synbc l Shit: 
a rd Stop. ~he ro j t i ne also 
sometimes breaks itsel"' to 
prevent a crash. Whsn you 
Run the orograTt. it asks you 
whero to pace the routine. 
Remember to p i r it ahovR 
Ram lop. 

Examp le : P u t t i n g the 
routine at 320C0. 
Type CLEAR 31999: RUN 
Type 32000 
SAVE example: (s:ii l 32000) 
SAVE " f i i rCODE 32000.95 
LOAD example: 
LQAC "t i i r CODt 32UOU 
Use the routine this way: 
PLOT INVERSE t,x,y LET 
L = USH routine adOiess. 

S LCT'.JO ie a<ji roR Tut rn 
2e seao i - POKE r. Odd i •cz, ter -.it** 30 -(EXT r. j t >- I • Thtn PSINT aai 

1 E r r : r -4»t ..fl^fl i3", si. E l i sor, isi.s ;ea ss i . s i t ^c i m 
66. 7S ces.17t.jfc./i a 'i.i&o.f ! Tl 2S3 202,71 .55, : 6 i s ; us . .« 30 IflTf-. 3£,O.S!,175,inj.J?;5,J4 
0 Ji.ija.iit; 11J j.1 il JR.I.ST ^ j . ju j , s: • e « . ss.; 

. i . i S ! S l . S K S e S 4 .115 ;<? .i'iU .0 

RESP 
RETAIL PROBLEM 
HPlease inform any software 
retailers reading diis m<iga?inc 
that not all o f their customers 
arc budding pirates. On pur-
chasing a tape for my ZX Spec-
t r m i , I found that i t would not 
load. After several attempts us-
i n g a v a r i e t y o f l a p f r w n r . l e n i t o 
try and load it in , I dccidec to 
return it. The next morning I 
(uvk i t back complete with 
receipt of purchase. However, 
they insisted on try ing it on their 
tape recorder and computer. To 
my surprise, ii loaded. I was 
then asked to br ing my computet 
iuto the centre. So, i n the after-
noon I look in my computer for 
them to try with their tape 
recorder. As I cxpeeicd, i l did 
not load. Then I wai told Jiai 
because the tupc louded mt their 
machine there was nothing 
wrong widi it and I could not ge: 
my money baefc. Please tell uie, 
have I the right lo my money 
back? 
Greg Willis, 
YtoviL 
Or coi'Ksi-. ycu have. Under the Sale 
ofGoods Aei, the prcduct so d his io 
be suitable fo: the purpose for which 
it wan told. Youi capt: plain y u rwv 
suitable. 

You arc lar tro patient. I would 
luve efujcJ to brine n-.y computer 
into the itor;; created a seene; in-
sisted thai tht manager b^ ca led and 
demanded — in a very loud voice — 
that I get my mcney back. 

Failing this, 1 would — as I havs 
dune in tile past, I tm not always a 
popuLir customer — called in die 
Loral Fait Trading oflirer you eai 
find cut who this is :rom your eout:-
cil oi citizen's advice centre. This 
til teat inyariibly brin;;; rvsulti. At 
die v;ry least, they should have of-
fered ro exchaQKC your 'ape fcr 
anoilier one ot t tc samegan.e, and f 
ihis did not loid, given you your 
money btck without quibbling at all. 
Take this reply ie» the s ore. and de-
mand your money back. 

COPY DUMP 
I l have an Alphacom 32 pr inter 
mtachcd to my Spectium. I h:«ve 
discovered thai while I can dump 
h i - rc j pictures from the scrcen cf 
nearly all cv>mnicrcial prograurs 
I own — such as Valhalla — I 
cannot do it with The Hobbit. 
Does ih is mean t ha t the 
Alphacom is not totally compati-
ble with the Spectrum? I only get 
rubbish when I try to Copy-
frames from The Hob bit. Why is 
tkie? 
J A t Holiiday, 
Shoeturyacss, 
Eai'.y. 
I RANG I 'HILJP Mitchell, the p r v 
grammer who wrote The Ihbba ard 

Do you have a 
problem related to your 

micro? Tim Hartnel! 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? 
put your quc:s:ion to hin.. h e said 
the fault dees not lie in yo.ir printer. 
The progri.ru was written in suc.i a 
wa j that it is noi possible to access 
the Co?v Jon mand A'hile a hi-rcs 
picture is on he scrten. However, 
you shculd have no troubl: dumping 
tevi 

TUNEFUL BBC 
HKeeeni lv 1 watched aco i iu i ie i -
eial piece of software loading on 
a HIU: Micro, and w:is amazed to 
hear a tune being played at r_he 
same time. I think Jiis is a very 
good idea, as it 14 often so boring 
waiting for Ike program to load. 
Could yon tc!l me how 1 could do 
thi>? 
jV A Holland, 
Gendrot, 
SwjttifJ 
T o 00 Til s , you hav; to be able to 
divert the CPU's interrupt calh to 
your own p ro j r an , while the other 
loaiin.t cditir.ues T i i s means you 
have tc goinic machine codc. There-
fore, it is not a pat .icularly easy thing 
to do. 

WHICH MICRO? 
H i a m 16 years old and a m 
thinking ot buying my I irst com-
pu te r . I am m t i n l y (hint ing of 
the Commodore 6J. The com-
pu te r ( buy will be used for play-
ing games and doing some s im-
ple p rog ramming . 1 have read in 
m a n y magazines , including Yttir 
Computer, com men ts thai the 64 
iu difTieull ti< p rog ram, and that 
an upgraded Basic fhould be 
bought for diis purpose. Could 
you please xell me If the S4's 
Basic is adequate for my use, or 
should I buy a better Basic. If so, 
which one should 1 buy? 
Vricent Jvddciham, 
Mrfbarton, 
Norwich 
IT IS LKREALISTIC to talk abvut buy-
ing anupgrad-d L'asic lor a romptitei 
you have nut yet used. Many, many 
people — possibly the largest group 
ol co iopu le i ' o u n m the v o r l d 
have found rhe (J4'S Basic more .har 
adequate. It is not, however, an easy 

F.asic to use, with exiretiiely un-
friendly graphics and sound com-
mands. Despite this, extremely goed 
rcsul.s can t e obtained. 

If you ar; still in the beginner 
s.ages of using a computer which t 
assume you ire from yoar letter, you 
mi^ht be (letter served with the Spec-
t"um, or Sp;ctr im + , if you t i n ac-
cept die non-star.dard keyboard. 

Finally, if you cuo ullord it, I 
eest you shculd serious y investigate 
the BBC Micro or Amsirad, as the;e 
give you access to computing power 
cf a standard which ine Spcctrum 
and Commcdort 64 do not possess. 

SAVE MY W O R K 
H i ha\c recently been working 
on a long, complex graphics pro-
gram for the 48K Spectrum, but 
have hit upon disaster. I record-
ed over part of my only eopy, 
anrf so 1 am now unahle to use it. 
Every :imc I reach diis spot in 
loading, i get a tape loading er-
ror. The lost line loaded, 6516, ie 
t i l led w i th question marks. 
Deleting this line docs no'hing. 
Is there any way 1 can save my 
work? 
D i\aylor, 
Huby, 
l^eds. 
IT S3EMS that the s mplest wav ro do 
r would be to LList 1 lie corrupted 

version, an.l type it in at;ain And, 
never only take one copy of mpjr-
:ant prcgrans. 

M/C SCROLL 
H i am wri t ing to you to inquire 
w h e t h e r i t w o u l d b e p o s s i b l e f o r 

you to write mc a small machine 
language routine which would 
scroll ASCII characters r ig^t and 
left, as in Froggerf This would be 
for my Atar i 600X1.. 
5 hiazvr.a, 
Wat B'omwich, 
Wert Midlands. 
ROHTTNI'S I-OK scrolling vertically 
and horizontally appear f r o n p.ige 
20C omvards of the hook .Mitiering 
the A tan b- 1): rryl Severn .SBK 0 
907561 88 0 - which COMS £5.95. 
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ORIC JOYSTICK 
Suitable for use with Commodore 64, Vic 20 and Atari 
Top Fire Button and Side F re Button Fast Action 
I n t e r f c c e for Oric 1/Atmos 
Interfcce for Spectrurr ZX81 

£9.95 

£ 1 1 . 5 0 
£7.95 

— —  

TRACKBALL 
Improve yo t r scores and skills with the Comoutek Trackball. Sutcble for 
use with Commodore 64, Vic 20 and Atari £17.95 
Interface for Oric 1/Atmos £11.50 
Interface for Spectrum ZX81 £7.95 

COMPUTEK J O Y S T I C K S 
For use w i t i the BBC Computer. Metal shaft, 2 f ire buttons £12.95 

PM C I 6 CASSETTE DATA UNIT 
Desigrea for use with Commodore - M , Commodore 54 and Vic 20. 
This cassetle u r i t is a device for stor i rg a r d recall ing computer 
programs on ordinary cassette tapes. Il car be used for saving 
progrcms you hcve wri t ten and want to reca'l for laler use. It can also 
be used to read pre-reco*ded programs that you have purchcsed. 

£ 2 4 . 9 5 

DUST COVER 
Clips o r t o the back of the Commodore 64. Pivits up to al ow use of 
keyboard, fu l ly moulded, clear plastic dust cover. £7.95 

r 
TRADE ENQUIRIES V/ELCOME 

CRIC ATMOS £ 1 2 5 . 9 5 I Please ssnd ms the f al lowing 
I enclose rry cneque/P.D. nacle payable to: 

I 

ORIC DISC DRIVE... £ 2 2 5 . 0 0 
| MICROPR1DE LTD lor £. 

NAM: 

ADDRESS 
O ^ I C P k l N l h H £ 1 2 9 . 9 5 

ORIC MODEM AND 
INTERFACE £ 9 9 . 9 5 

* AtL PRICES INCLUDE FOS'AGE & PACKING ' 
MIGROPRIDC LTD. 
UNIT 16, SHIPYARD INDUSTRIAL ESTATE, 
BRIGHTLINGSEA, ESSEX COT OAR. TEL ENQUIRIES 020& 304957 
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Sawmil l 
Nick Hockaday, 
Shepherds Bush, 
London W12. 

n p p p p z n n o 
i r f j ] f l s i f y v * 
; Si SOFTWi 

A COMPANY WITH tree plantations connected 
by trails in timber country lias given you i con-
tract to supply their four sawmills with logs. 
You have lured three tree felling cr;ws and you 
have a :ruck with which to transport crews or 
to ui l lea and dehve; logs. boT safety reasons 
you cannot transport lo^S and LTC-WS together. 

A crew mat has been dropped at a plantation 
wil l work diligently while you use :he truck far 
other business but the crew wil l not move to 
another plantation unless you take them 'here. 
VOL may call a crew o you av founding a siren 
on »«ur track. 

Your truck can carry a maxitr.un: o f nine logs 
but i f you attempt to overfill it, you will find 
that another log will liall oil and be !ost Tne 
masimum speed oft he truck is governed by t.ie 
tcrr j in and the log-load. Each sawmill shciws in 
green the number of logs that i: has in hand i'or 
processing, but i f the number is less than 20 the 
display is white. Th;se numbers wil l decrease 
periodically as the logs are processed but will 
.ncicase iryou make a delivery. Your tcoie will 
show the total n.tmber of logs thai you have 
delivered. I f any sawmill runs out of logs then 
your contract is terminated and the game is 
over. 

Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it 's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 
to Your Computer exclusively. 

Operating instructions. 
To trove truck Ncrth press A. 
To rrove truck South press Z. 
To move trunk West press 0. 
To move truck East press P. 
To call crew p'ess C. 
To Quit prcoo Q. 
To Hold press H. 
To Resume afier nold re-press H. 

Tc drop oli acrew, stop the track on the Ira I 
alongside the required position and press the 
appropriate direction k*v Bccav.se of th? 
bumpy ride you must net carry a crew i f you 
are driving on a plantation. To pick up a log, 
press appropriate direction key. tt you inadver-
tently drive into a tree, it wil l be up-rootec but 

wi'l not H: siitabli' as i log tor n sawmill 
To deliver logs, stop the truck on the trail 

alongside any sawmill and press A. l f t h i truck 
is on a trail you may call a nearby crew to you 
bv pressing C 

To *nTcr t ie program, tirsr rype and >avc 
program 1. Then enter and run the hex 
loader. Mow enter program 2 tnd save it 
us.ng 

SAVE "a" CODE 40672/04 
M<"\r fnrf.r and save rhs program i 

with: 
SAVE " t ' CODE 40672,1420 

Delete ihe hex leader and etucr and save 
program 4. 

Program j. 

2 " t 
4 3LEAR 39999 
C 'RIHT AT 

-*T 1. "T IMB£R 1 . . . . 
• 1535" 

j _ORD a"CODE 4.067c 40-
iz =nnt>OMirE 'JSR i i c e o 
i i -Of lD " b ' C O D E A(367£ . :LA<IT) 
l a _OftD " c * 

PT=IPEP 5; BP 13 
© NICK HOCKPDfi 

The hex tvaCer. 
10 DEF FN 

- 4 . 3 - 1 7 AND 
• - t o - 1 7 AMD 

2 0 I N P U T 
3 0 I N P U T 
t c FOP n= 
SPI 1 F- IN 
6 0 INPUT 
^c L r x — 
8 0 FOR FC= 
an i r 

+ 2 
100 POKE n 
110 LET h$ 
1PPI N F * T h 
1 3 0 PR INT 

T t 
14.0 I F tot 
e•ror - tr 
1S0 NE:<T n 
160 REM en 

h <h$> =16* ICODE h t 11) 
h t ( 1 ) V 9 ' ) 1+C0DE h $ ( S 
" S t a r t 
"Fini£- i ' ; r 
6 TC r STEP 6 
t sB - PQ INT r. 
h t : PRINT h i , 
0 
1 TC LEN h$ STEP 2 
FM h ih5) : LET t o t = t o t 
+X , 2 
= 1 $ ( 3 TO ) . L E T X = X + 1 

" - " ; : I N P U T t : P 3 I N 

O t THEN PRINT "lTiSUt 
y dCaiTi" GO TO SO 
t E r STOP t o s t o p Program 2. 

40672s BBF4BFB<::BFBF4AEA = 1583 
40690: EAEAEAE4BFBFBFBF = 1694 
40688: 9DF49B9B9B9F48A8 = 1263 
40696: ABA8A8E49B9B9B9F « 1356 
40704: B9F49DDDDDDD48-C = 1525 
40712: CCCCCCC49DDCDDDF = 1630 
40720; 9DF4444444444444 = 809 
40728: 444444444444449F = 635 
40736: B9F4AEAAAAAE4AAA = 1361 
4074*: AAAAAAAAAE4BF49F = 1332 
40752: 9DD48A8ECECE48CC » 1337 
40760: CCECCECECE49F49D = 1532 
4076B: 44448CEC8C8E4444 = 930 
40776: A8AESE8C8E.49K444 = 1149 
40784: AAE4A8E7778E4BF4 = 1377 
40792: BECE777A8E49F4AE = 1222 
4QQ003 8CE4 9CC000SC4 9F4 - 1157 
408001 BC8C111BCC49D4BE » 952 
40816; A8E44446664449F4 = 1021 

40824; 44i»46FA64444444DE = 6b4 
40832: BCE4AAAAAAAE49F4 = 1369 
40640: BB"4AEAEAEAE4A8E = 1343 
40S4B: A8E48ECCC"CC49D4 = 1435 
40856s 9D~48A8A8^8E48EC = 1265 
40864: 8CC48E4444444444 = 818 
40872: 49F48ECCCZCE46AE = 1319 
40880: 44448E*AAAAAAPAE = 1036 
40888: 49F48AE7778E4BEC = 1255 
40896; BBF48E*8ECCCCECE = 1497 
40904: 49D48CC3338C46AE = 1257 
40912: 9DF4BE48E7778E8E = 1249 
40920; 444444i666444ECC = 720 
40928; B9F48C-t8C2228C8C = 1149 
1093&» 4AAE4BBBBBBF4444 = 1Q24 
40944; 9DF4444446664444 » Q45 
40952; 49EC49DDDDDD4EBF = 1310 
40960; B9BBBF4AAAAAE4AA = 1375 
40968: A8AE44i4444449FD = 940 
40976; 9FDFDF48ECECE48E = 1519 
40V84: LHUT+BBBBOTFBUVBL- = 1424 
40992; 9D9D9D48C8C8C48C = 1279 
41000: 8C8C49DD0DDDDDDD = 1458 
41008: 11409C21DF9E23D5 = 899 
41016: E51130A0AFED52E1 = 1173 
41024; D1D00602AFED6FCB = 1151 
41032; 5F2806E607F6A018 = 8CB 
41040: 1DCB572813E60328 = 651 
41049: 07FE022B07AF180E = 523 
41056: 3E40180A3E601806 = 348 
41064: E6033C07C6201213 = 567 
4 1072: 10D218C200 = 444 
Program 3. 
40672: 00385C7C3B1O1000 = 360 
40680: 0000113377FF99FF = 850 
40688; 00000000037E7E00 = 252 
40696; 00B03C3C3C3C0000 = 240 
40704: D5E5C5F5110F0021 = 949 
40712: 800ACDB503F1C1E1 = 1186 
40720; D1^9D5E5C5F5110F = 1326 
40728; 00210002CDB503F1 = 665 
40736: C1E1D1C9C5E5D544 = 1535 
40744; 4D1 14.PI44FT7FN=i777 = R^I 
40752: 606911409DED5260 » 854 
40760; 6911405C330F1140 = 430 

40768 i 9EEDJ2<>069 11 4055 - D-44 
40776; 380311404EA7ED52 = 704 
40784: D10608 *A77132410 = 439 
40792: FRE1C1CVE5151D6B - 1233 
40800; 260029292929295A = 333 
40808; 16001911409-19EB = 544 
40816: E1C9C57D9333027B = 1U6U 
40824: 954F7C9230027A94 = 8i8 
40832; 8!3DC1C9E5D51140 = 1107 
40B40: 44373FED52CBB6D1 = 1099 
40B48: E1C9E5D511404437 = 1072 
40856: 3FED52CBF6D1E1CS = 1466 
40B64: D5C5F5ED5B94A4CC « 1500 
40872: 5C9FED5396A41A32 = 961 
4OBE0: 9CA4£D5B98A4rn!=ir = 1761 
408E8: 9FED539AA41A329D = 1030 
408S6: A4ED5B7CA4AF2A7E = 1123 
4Q9G4: A4ED5220O2CBC7A7 = 1086 
40912; 2A80A4ED522002CB = 890 
40920: CFA72A82A4ED5220 = 1061 
40728: 02CBD7327FA4F1C1 = 1227 
40936: D;FE012A94A4CSFE « 1272 
40944: 022A96G4C8FE032A = 857 
4UVt«2: 98A4CB-E042A9AA4 = 113* 
40960: CBFE052A9CA4C32A = 1063 
4096B; 9EA4C9~BF4CBA3CB = 1548 
40976: E454CBA54D3E04CD = 102U 
40984; AB9F7211F89E73CD = 1181 
40992: 249F3E02CDP09-71 = 896 
41000; 11003D3E28CB7928 = 544 
41008; 023E30CD249F3E03 = 577 
41 01 A: nnAB9F777RA4C93A = 1105 
4L024: 7AA4FE0121500028 « 694 
41032; 18FE02213E002B11 = 432 
41040; FE03213000280AFF = A4? 
41048 : 04212600280321 IE = 131 
41056: 00228EA4AFCB1CCB = 949 
41064: 1 D2290A42 1 2O0022 4 78 
41072: 92A46F672275A432 = 8B9 
41080; 73A^2284ft42286A4 = 949 
410B8: 2286A4228AA43C32 - 780 
41096; 74A43279A43C3C32 = 785 
41104: 9EA^210A09227CA4 = 696 
411.2: 2^/fcA42230A42282 = 814 

(continues on next paye) 
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SOFTWARE m. 
portlnjec from previous page) 

4 1 1 2 0 : 
4112a : 
41136: 
41144: 
4 1 1 5 2 : 
4 1 1 6 0 : 
4 1 1 6 8 : 
41176s 
4 1 1 0 4 ; 
4 1 1 9 2 : 
4 1 2 0 0 : 
4 1 2 0 8 : 
41216: 
4 1 2 2 4 : 
4 1 2 3 2 : 
41240: 
4 1 2 4 6 : 
4 1 2 5 6 : 
41264: 
4 1 2 7 2 : 
412G0: 
4128B: 
4 1 2 9 6 : 
4 1 3 0 4 : 
4 1 3 1 2 : 
4 1 3 2 0 : 
4 1 3 2 8 : 
4 1 3 3 6 : 
4 1 3 4 4 : 
41 352 : 
4 1 3 6 0 : 
4 1 3 6 8 : 
41376: 
4 1 3 8 4 : 
4 1 3 9 2 : 
41400; 
4 1 4 0 8 : 
4 1 4 1 6 : 
4 1 ^ 4 : 
4 1 4 3 2 : 
4 1 4 4 0 : 
4 1 4 4 8 : 
4 1 4 5 6 : 
4 1 4 6 4 : 
4 1 4 7 2 : 
41400 : 
4 1 4 8 8 : 
41496 : 
4 1 5 0 4 : 
41512: 

H S 2 0 : 
1 1 5 2 8 : 
1 1 5 3 6 i 
41544 
4 1 5 5 2 
4 1 3 6 0 
4 1 5 6 8 
4 1 5 7 6 
£13fcJ4 
4 1 5 9 2 
' -1600 
£-1608 
£1616 
£1624 
4 1 6 3 2 
£ 1 6 4 0 
4 1 6 4 8 
£1656 
11664 
£ 1 

4 1 6 8 0 
4 1 6 8 8 
4 1 6 9 6 
41704 
4 1 7 1 2 
4 1 720 
4 1 7 2 0 
41736 
41744 
4 1 7 5 2 
4 1 7 6 0 
£1768 

A 4 2 1 3 2 0 0 1 1 0 0 0 0 2 2 
o L H l 1 V ^ f c t m u 
7 0 G 4 1 9 2 2 7 2 A 4 2 1 4 0 
9 C 2 2 7 7 A 4 1 1 E 0 9 E A F 
E 5 E D 5 2 E 1 3 0 2 E 7 E C B 
7 F 2 B 1 0 E 6 0 7 F 6 A 0 7 7 
L 1 E 0 9 E 3 E 3 0 C D 2 4 9 F 
2 3 1 8 E 1 C B 7 7 2 8 0 A E 6 
E 0 7 7 1 1 0 B 3 U 3 E 2 8 1 B 
E C C B 6 F 2 8 E B 1 1 E B 9 F 
3 E 6 8 1 8 E 1 2 1 6 8 9 D 3 E 
7 0 7 7 1 1 F 8 9 E 3 E 6 B C D 
7 4 9 F C 9 E D 5 E 7 C & 4 C D 

5 C 9 F E B 0 6 0 1 C B 7 E 2 8 
0 2 0 6 0 5 3 A 7 E A 4 B 0 4 7 
2 1 0 5 0 0 1 1 0 1 0 0 1 7 1 0 
F D 2 2 8 C A 4 0 6 0 3 2 1 0 0 
0 0 1 1 0 0 0 2 2 3 E 5 E D 5 2 
E 1 I B F ? 1 O F 1 2 1 9 3 F L 4 
0 6 0 4 2 3 5 E 2 3 5 6 1 3 7 2 
2 B 7 3 2 3 1 0 F 5 A F 2 A 8 4 
A 4 E D 5 B 8 C A 4 E D 5 2 D 2 
7 3 A 2 A = 2 A 8 6 A 4 E D 5 B 
8 E P 4 E D 5 2 D 2 3 5 A 2 A F 
2 A B B A 4 E D 5 B 9 0 A 4 E D 
5 2 C 2 F 6 A 1 A F 2 A 8 A A 4 
E D 5 B 9 2 A 4 E D 5 2 3 8 A C 
6 7 6 F 2 2 8 A A 4 1 1 7 9 A 4 
A 4 7 4 F F E 0 3 2 0 0 1 A F 

3 C 1 2 2 1 7 C A 4 2 3 2 3 1 0 
F C 5 E 2 3 5 6 D 5 C D 5 C 9 F 
1 A D 1 6 B 6 2 C B 7 F C A 0 3 
A1E&0&290AFF0228 
0 8 F E 0 4 2 B 0 6 1 C 1 C J D 
1 5 1 4 1 4 1 5 2 2 9 4 A 4 E D 
3 3 7 0 A 4 D 5 C K J C ? F 1A 
D 1 E 6 1 8 C 2 0 3 A 1 2 1 7 C 
A 4 4 1 2 3 2 3 1 0 F C 7 3 2 3 
/ 2 3 T 0 2 L I > A 0 9 F C B 9 E 
C B F 6 C 3 6 E 1 1 0 0 3 D 2 B 
0 3 1 1 F 0 9 E 3 E 3 0 C D 2 4 
9 F 3 E 0 4 C D A 0 9 F C B D E 
C D 9 2 9 F C 3 0 3 A 1 6 7 6 F 
2 2 B B A 4 2 A 7 7 A 4 5 7 4 7 
3 A 7 8 5 C 5 F 1 9 1 1 E 0 9 E 
A 7 E 5 E D 5 2 E 1 3 8 0 5 1 1 
A 0 0 2 E D 5 2 2 2 7 7 A 4 E 6 
0 3 2 8 0 1 0 4 7 8 F 6 C 0 4 7 
7 E E 6 F 9 9 0 2 0 0 C C B E E 
C B B £ 1 T E 0 9 E 3 E 3 0 C D 
2 4 9 F C 3 0 3 A 1 6 7 6 F 2 2 
B 6 A 4 3 A 7 £ A 4 4 7 4 F 2 1 
6 A A 4 2 3 2 3 1 0 F C 5 F 2 3 
5 6 1 B 7 2 2 B 7 3 7 A B 3 2 0 
1 0 0 6 4 0 2 1 C 0 5 A 3 6 1 0 
2 3 1 0 F B 3 E 0 3 3 2 S 1 3 C 
C 9 4 1 3 E 0 7 8 0 3 2 B 1 S C 
7 9 F E 0 4 2 0 0 1 A F 3 C 3 2 
> 4 A 4 C V 6 7 6 F 2 2 8 4 P 4 
E D 5 B 7 C A 4 3 A 3 0 5 C 4 7 
3 A 0 4 5 C B 8 3 8 3 1 7 B F E 
4 F C A 2 B A 3 F E 5 A C A 2 7 
A 3 F E 4 I C A 2 9 ^ 3 F E 5 0 
C A 2 5 A 3 F E 4 3 2 8 1 A F E 
5 1 2 3 0 9 F E 4 B C 2 O 3 A 1 
3 E 0 2 1 8 0 2 3 E 0 1 0 6 0 A 
C D 1 2 9 F 1 0 F B 3 2 8 1 5 C 
C 9 3 A 9 E A 4 F E 3 3 2 B 7 D 
3 A 7 B A 4 A 7 2 0 7 7 D 5 C D 
5 C 9 = ' E & C F 7 E D 1 2 0 6 D 
2 A 7 E A 4 C D 7 2 9 F 4 7 0 E 
O 1 2 A 8 0 A 4 C D 7 2 9 F B B 
3 0 0 2 4 7 0 C 2 A 8 2 A 4 C D 
7 2 9 F B 8 3 0 0 2 0 E 0 3 0 6 
0 A C D 0 0 9 F C D 1 2 9 F 1 0 
f- OUt> j : 1 /UH441 ZS'23 
I 0 F C 5 E 2 3 5 6 E 5 C D 5 C 
9 F E B C B 9 E C D B 4 9 F E 1 
D 1 7 2 2 B 7 3 C D 5 C 9 F E B 
C D 9 2 9 F 2 1 9 E A 4 3 4 3 E 
0 C 3 2 8 1 5 C C 9 1 4 1 D 1 C 
I C 1 D 1 4 1 5 A F B A 2 B E D 

308 
S64 
710 
1047 
1196 
945 
90*? 
BB6 
547 
17^7 
771 
1025 
1217 
B62 
557 
97 
633 
£>02 
1115 
393 
803 
1325 
1120 
1225 
1215 
1218 
1185 
B52 
641 
485 
1136 
975 
7 4 3 
397 
665 
1 0 9 4 
976 
717 
1063 
800 
769 
I 174 
1083 
817 
7SS 
1018 
105FI 
677 
1234 
1 0 9 9 
802 
819 

716 
471 
63a 
734 
697 
1025 
B37 
769 
.072 
1222 
1043 
814 
169 
9 7 0 
1005 
10B1 
1 1 
895 
997 
674 
530 
772 
VI 7 
I 0 e 9 
1476 
1172 
979 
561 
512 

4 1 7 7 6 : B B 2 8 0 A 3 E 2 1 B A 2 B 0 5 = 5 6 3 
4 1 7 B 4 : 3 E 1 6 B B 2 0 0 6 C D 0 0 9 F = 6 7 3 
4 1 7 9 2 : C 3 0 3 A 1 2 A 7 C A 4 2 2 9 4 = 871 
4 1 8 0 0 : A 4 E D 5 3 9 8 A 4 3 E 3 5 C D = 1 0 7 2 
4 1 8 0 8 : A 0 9 F 7 C E 6 8 8 F E 3 8 2 B = 1 2 3 9 
4 1 B 1 6 : 1 7 7 C A 7 2 8 1 3 E 6 E 0 F E = 10B1 
4 1 8 2 4 : 2 0 2 0 3 E 7 D E 6 E 0 F E 6 0 = 1 0 5 5 
4 1 B 3 2 : 2 0 0 6 3 A 7 B A 4 A 7 2 0 0 6 = 5 B 8 
4 1 B 4 0 : C D 0 0 9 - C 3 0 3 A 1 4 F 7 C » 9 2 6 
4 1 B 4 8 : 0 F E 6 0 7 4 7 3 C 3 C 3 C 3 2 « 5 5 3 
4 1 8 5 6 : 8 1 5 C 2 1 6 A A 4 2 3 2 3 1 0 = 6 1 0 
4 1 B 6 4 : F C 7 8 3 2 7 B A 4 5 E 2 3 5 6 = 9 2 4 
4 1 8 7 7 : F B 0 9 E B 7 2 2 E 7 3 2 A 7 5 = 9 1 0 
4 1 8 8 0 : A 4 0 9 2 2 7 5 A 4 C D 1 2 9 F = 8 7 0 
4 1 8 8 8 : C 9 3 A 9 E A 4 A 7 2 8 4 6 C B = 1061 
4 1Q9F>I 7 C 2 B 4 2 3 E 0 6 C D A 0 ' ? F = 8 2 2 
4 1 9 0 4 : 4 4 4 D 3 O 3 D C C A 0 9 F C B = 9 9 4 
4 1 9 1 2 : D E C D 9 2 9 F 3 E 3 D C D A 0 = 1 2 1 9 
4 1 9 2 0 : 9 F C D 2 0 0 3 C C B 4 9 F 3 C - 7 6 3 
4 1 9 2 B : C D A 0 9 F C B 5 E 2 8 0 5 2 2 = B B 6 
4 1 9 3 6 : B 2 £ 4 1 9 0 C C B 4 8 2 8 0 5 = 6 5 0 
4 1 V 4 4 : = 6 / / 
4 1 9 5 2 : 2 1 9 E A 4 3 5 3 E 0 C 3 2 8 1 = 6 6 1 
4 1 9 6 0 : 5 C C D 1 2 9 F C 9 7 C E 6 E 0 = 1 2 5 3 
4 1 9 6 8 : F E A 0 2 0 0 B 0 6 3 0 C D 0 B = 7 2 7 
4 1 9 7 6 : A 0 C D 1 2 9 F C 3 0 3 A 1 F E = 1 1 5 5 
4 1 9 8 4 : E 0 2 0 1 F 0 6 3 0 C D 0 D A 0 = 7 1 9 
4 1 9 9 2 : 3 A 7 B A 4 3 C F E 0 A 2 0 0 6 = 7 0 7 
4 2 0 0 0 : C D 0 0 9 F C 3 0 3 A 1 3 2 7 B = 8 9 6 
4 2 0 0 8 : A4^F0'~7;?R1!=IRRNI 7 = 7 ^ 7 
4 2 0 1 6 : 9 F C 9 C B 7 C 2 G 0 B 0 6 3 0 = 7 9 2 
4 2 0 2 4 : C D 0 F A 0 C D 1 2 9 F C 3 0 3 = 9 6 0 
4 2 0 3 2 : A 1 3 A 9 E A 4 A 7 2 0 0 B O 6 - 7 5 7 
4 2 0 4 0 : 2 8 C D 0 - A D C E 1 2 9 F C 3 = 9 9 7 
4 2 0 4 8 : 0 3 A 1 E 5 3 E 0 6 C D A 0 9 F = 9 8 5 
4 2 0 5 6 : 7 C E 1 F 5 0 6 6 B C D 0 F A 0 - 1 0 S 4 
4 2 0 6 4 : F 1 C B 5 7 2 B 0 3 2 2 8 2 A 4 = 9 0 2 
4 2 0 7 2 : C B 4 F 2 3 0 3 2 2 8 0 A 4 C B = 9 5 4 
4 2 0 3 0 : 4 7 2 8 0 3 2 2 7 E A 4 C D 1 2 = 661 
4 2 0 8 8 : 9 F C 3 0 3 A 1 0 C = 5 1 8 

°rogram 

2 REM "C" 
I ? :F S;999 "HEN LET i =999 
5.3 ; FT • 3 
U :F _EH i t 3 THEM LET i t s " " 

4j $ GO TO 14 
__15 LET P =4-: I F i - .30 THEN LET p 

15 RETURN 
23 LET a =PEEK 

209:-
22 GO 5U6 10 
24 PRINT 7 

HT 1 . i t 
30 LE~ a=P£Er 
32 GO sue 10 

P = INT 7 
C-HT 1 ; 5 

3 B K ^ I U K f i 

2097 
<V2 GO 5UB 10 
4-4. PRIHT AT 1 5 . 9 , PMFE^ K . 

GHT 1 , ; $ 
<16 RETUP:< 
50 ^ET a =PEEK ASOSf+SSf^PE:^ x i£)93 
52 50 SUB 10 
54- - R INT h t IS , a3 PRPEP P BR 

IGHT 
E S r>ETUPN , 
70 LET •JSPEE'- a - a i C ' C =PEE 

V 4.C.+2 _ET =^EEr i S i e e 
72 lET IJ, = "LD<RD EMPTY *LE:JEL 
74. IF =0 Trtz"; GO ~0 50 
76 LET l t l S . ' s S T P S U: I F W s i 7H 

EN L E - : 5 ' S TO " . GO T 
0 <?6 

LET i t ( 3 TO 221 -GG3 
TO 36 

rC IP Cafl GO ~0 S6 
LE" i 5 : r " = 5 " 5 t I F c « l TI-

EN L E - - 0 12;="CFEU " GO T 
o ee 

LET i f - xw 22) ="CREU5" 
r6 PRINT P.T £1 j . pqPER - . E'.Z 

GHT 1 : s; I 
SS RETUR.'l 

100 Gil 5U5 70 
_02 LET £ sPEEI". —2101 + =5 5-PEEK 4 

1102 PRi r ; - frr 2 1 . 2 1 p a - e r j. 5 
RIGHT 1 ; " * SCORE PRINT 2 
1 . 3 2 - - E N r ^ I S PPRER 4 BRIGHT 

1: S 
104 I r i = - Tn= . GO 5U2 £€• i O ~ 

0 H i 

42092+256*PEEK -

.7 ; PAPER P BRIG 

4 2 3 S 2 5 6 A P E E K 4 

LO: PAPER p ERI 

106 IF j =5 THEN (SO SL'E 30 GD " 
0 H i 

i&o I - j =c liU r'JC. f J 
: 111 

310 IF j.=7 THEM GO SUE EC • Q j ~ 
C* 111 

•l ie c-o i'.-z eo 00 : u c c ; sc> 
B 40 GO SUB 5? 

11- PANDOHIZE --SP H 2 1 9 
.-00 ..ET .• =PEE- 2 S 6 f l 
COC IF . - 3 THSfJ CO s ue £C , ZZ T 

0 111 
£01 IF <=9 TH- ' . GO 5UB 30 G3 " 

0 111 
: o& XF ,-a<3 T-IEN jr- auE •;<;. 

TC 114 
£0S IF j =12 THEN GO 3UB EG 31 

TC 114 
£10 IF .I=12 THEN GO 5UB ~f<-

TC 114 
S i a IF J=1 THE:: GO 610 
214. IF J=2 THE: GO TO 
=1E IF j = 3 THEK GO t o 3=0 
£15 SO TO ICO 
300 e-PIMT AT £1 O: PAPER t ; £ P I 

GHT ; "NOJ CEP5E33 h 
^302 IF I'JKEVS " " "HEN GO TO 30 

304. IF r - ) K E V $ _ " THEN GO TO 301 
306 LET i5=IN<EVS IF ~ 

H E N 20 TO 332 
i^KlN: HI ti 1 k! PHPfcR i.; E P I 

GHT i ' •' ' TftB 12; " 
310 IF INKEV$ " " THEN GO TO 31 

0 
311 GO 3'JB 7i? OO TO 11 -
35? r'.P-l-ER 2: i_ET ; =P£Er - 2100 
352 L E T ==? i_ET 3 = 7: IP t =2 TH 

EH <.ET b =20 
0 0 - i r c - o Tltct-l LCT a - I E . LET i> — O 
3 5 6 If c=4. THEN LET 3 = 1 3 . LE~ b 

=23 
3 8 : i ' i i m t ftT : t : r n r ; - s . xn|' 

7; Eft lGrr" l j PPIN" 
PH^EP ^ BPIC--T 1 - 0" 
360 PRINT AT 0 Pfl^ER i . ERE 

PH7 1 . • - ..OriF = 
3S2 FOP r, =30 T O - 1 0 -1 BE 

EF .02 r. NE - T n 
361 PRINT AT • . j . PHPER 4. ERI t 

HT i • - =f<R NF- CipMF . . . .PBFS= y 
366 IF INKEY 5 THEN GO 

366 IF INKEY S="" THEf! GO TO "AA 
370 LCT : $ = INr.EYS IF : = •."•,' -

HEN GO T O 366 
372 GO 70 610 
T00 PAPER 6: INK 0 CLE PPIN" 
Hi ? ,L£ : PHPEP 5: T IMBER!" 
602 PRINT AT 9.6. PRPE= 5 : Ml 

Ch - O C K P O ^ Y 1 9 5 5 " 
604. PPIN" AT 19 5 NG-i PRE55 EN 

TEP" 
605 IF irJKE >•"- THE7. ir'J 60 
eoo Tr I ' i ' E Y " "HEN C J Tn ACi.i 
<rOO CL: PR INT -. T 3 0 : " T h i r e 3 

rs F 1. i " £ i C I- = r i9 : r 9 f r sa t i ••• £ t 1 i ^ _ •k i i : i I t ' r 14 5 t h i, ft 0 ; 
t dH f i : L i t . 

eo2 PRO NT AT "UHICH LE'.'EL : 
0 VOL • U I 5H TO PL.fr: ON" 
" e o l " PPO NT AT i l e "PRE S z 1 2 . 3 . 
4 Of 5" 

£05 ft I F INKE . X THEN go r i so 

GC T ICC 

Mutant's Revenge 

C0C IF INKEY 5 = ' THEM GO TO SOS 
310 LET : S = IM-.EVS TF I ODE : 3 . i 

9 OK CODE i S - 3 . THEN GO ro SOr 
312 LET :=UFLL .5 POKE 12105.C 
311 OLS LET I0 PPIRT 3,2 
, • YO. HBL'E 3ELZ 7TE1 LE .'E- 1 : 
316 PRINT AT ~ 0. 'Be fo re 'JC . i 

ENTER '.0 p . M • " t (r -J ht r € f * 1 '. 
f , the » " . i f t r<ju - av« *.h re -i : -

€.().£ : r, U - . - - . : r . 
c i 5 SRIM" h t o Cfew r d s r u . i 

ri i 3' i h c ^ j =-;<<«" d f i ? r. i . " 
£20 SR IN AT : NO'' P RES 5 EM 

TER ~Q R^-
IF I 'Jr CI i "MEM " ; TO r i : 

321 IF E'.'5= " C-; TO H I 
325 :LS PRNO OHIIE USP 1102T 

Man in Hargreaves, 
Allerton, 
Bradford. 

•Ti E|:j 

MUTANT'S REVENGE IS for the 16K ZX-81. 
The principle of t ie game centres around the 
uicade classic Defender uxccpt you are or.e of 
the mvitants. 

The object is to guide your mutant onto * 
humano.d, capture it and -.aki. ii skywards. 
Sounds easy? As you wi. l find out, it is very 
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hare and wil l take some mastering. 
T i e program itself has everything the 

average computer games freak wants, Fast, 
original, good graphics, Hall o f Fume, 100 sk.U 
levels e.c. 

1, ne 1 should con:ain at leaft 94 full stops. 
On line 1530 it mentions 12* graphic " ( i s". 
Thia means that you must type in the graphic 
" G " character 12 times. 

When it has all been keyed ir. you niust save 
before running. To save type Goto 1890. Th is 
saves the program wi th the name " M u t " and 
m m automatically on loading. There i t n vari-
able in this program called At , this shoulJ not 
be contused wi th tht keyword At. 

When you ran this progran you; ZX.-81 wi l l 
move into Fast mode to load some machine 
code. You Jo not ncc^ to type in hex o- decimal 
codes blindly as the program has it all in 
memory at line 20 and a built-in interpreter. As 
soon as die machine coce is bailed it is 
executed twice using Rand US3. 15 "514. 

You wil . then be a3k;d at what 3pccd you 
wish to play — 0 to 9. Not.- the absence o f an 
input sign to avoid data entry errors. Then you 
are asked for the fuel consumption rate, again, 
n a range o f 0 tc 9 and no input sign. 

V h c n both the skill levels have heen entered 

SOFTWARE M 
a near little routine wi l l disp.ay what keys are 
needed to ccntrol youi mutant. This gives vot 
time to fiimhlc about and get your fingers ovei 
the right keys, which ire: 

C = up. 
A = down. 
0 = left — thrust. 
P = richt — Ihrcst. 
1 = hypersp£ce. 

Your first job is to capture a hiimanotd ' o " . 
These ar; randomly scattered across the land-
scape Your mutant is situated at the tar eft-
bund side of the screen steadily moving right. 
The 0 and [> k;ys serve as t. i rui t and reverse 
keys. This means rhu i f you press 0 your 
mutant wil l keep moving left unless told other-
wise. These features make the mutant more 
manoeuvrable' u-.i he car. now move in dia 
gonaLs. T h e hits the far left/tight hands of the 
screen don't wcr ry as he wi l l re-appear on the 
Other side. 

When you hit a humanoid you wi l l be 
awarded 10 points this w i l be showr on the 
"score" gauge anc the humancid gauge wil t 
decrease by ont. 

Once you have captured a humanoid phase 
two begins. This involves taking the humanoid 
skywards. Your mutant moves up automatic-

l i l y So it is juft a job o f avoiding p/renoids and 
:he gati. The gate is a hole situated i r the grey 
bar at hr top o f rhc srncen w H r h moves frcm 
side to side. Pyre.noids are asterisks which float 
in the sky — contact wi th one wi l l prove fatal. 

I f you manage to carry your hurranrid 
through the Rate ycu are awarded a mystery 
amniuit nfpointsnni l yon wil l return -o t i e l i f t 
o f the screen to try and capture another. 

II* all tht huma.ioids have been captured yau 
are said in have completed an attack wave and a 
bonus o f poin:s wi l l ne added to your score. 
When nil hnmanoidi hive been capmred you 
wil . gp on to the attack wave sequence. 
Sometimes, however, y.iur mutant wil l return 
to the leti ot the screen even though there are 
no corresponding humanoids. In this case just 
move through tlie gate and move to the top of 
the screen. 

I f ycu score 500, 600 or 800 then you wil l be 
awarded ail e.ttra man and the game speed wi l l 
hot up. The screen wil l clcar and another 
random landscape wil l be drawn and play wi l l 
continue. 

Thi f program is fitted wi th s special key 
which, when pressed, shoots you out nl trouble 
and throws your mutant into a random position 
on the screen. 

1 PEN F U L L STOPS . . . . 

10 FAST 
2 0 LET 3 I - - , 3=0cC£>93403E3OCO934 

0 O 1 O 0 0 Q C D - 5 0 8 C 5 2 P 0 C 4 0 0 E 1 5 0 6 3 0 5 0 2 

DPS401&20=3C10^Se2577CDDSJ.0152OF 
55F73FEOB337B055EC^Q121095^12 
OD54.01DS0A7C10:>l£CSFS3ECO3E>ai>?:::'= 
ICS" 
30 LET --10 = 165 1 ^ 
10 ^JP -=I ~LEH 
50 IF - - CO: 

CODE RS•I—1 -25 
60 _ET !1C=H3+ 
70 NEXT I 
30 SLOUI 
90 POKE 16535 ,23 
I WW POKE 16575 
110 POKE 1659S , 190 
L20 DIM L CO) 
130 DIM K$ 12) 
L4-Q DIM MS 111. £0) 
1^0 FOR F=. TO 10 
160 LET NS F)= 

RPE . 
17A ;;EXT R 
1£C = "SB 
19C -•̂ NT- U3R~1 CPH4 
= 00 POKE LTIL£ 2 
= 1G RAND UIT - F514 

PEN 
-3E RFM l i l U W J 

50FT|.J 

a s a f i i a a d s 
24G PRINT HT 

m « « D " , f l T 7 , 9 , 11 
25e L E T KS(1>=INKEY $ 

1= US 1 1 ' - •'9 " OP r $ t i l 
hen o ro 2S0 

23C Lf^- §P=5=-6 
L=T 5?=SP IC-:-ee P3IKT A- IC.O. 

" 0 

310 LET K$ l£ )« IHKEYf 
32© K$ <2;. OR KS ( j 

HFM e n m 
• "G' 

330 
34-e 
350 
350 
27C 

L E T FC=CCl 'E h i '.2 ' - 2 3 
L E T F C * r C + l 
L E T F C = F C / 1 0 
GDSvE 13^2 LET = 

=0 33® i - E " El 
390 _E~ = l 
i e u 
410 LET & i = B 
4.20 FOR F =5 TC £ 
4 3 0 PRIMT 3T F . e , F $ . f l T F t i 9 , f i H 

% 
4 1 0 NEXT F 
450 CP INT 3T O . L 3 ; C H P $ 1 5 4 : S T 5 

,7 . " ' S)" ' = UP" : 3T 3 . ~ fl"" = 
C.Q'jt)-' J T 1 0 , ~ ; O' -
1£ ~ ' " P " ' = £T 14 . 7. " 

- — ' PgPrPi^CE 
fiT 2 0 

4 6 0 I F ;NKEV5= - • THEN GOTO- 4.6S 
1 7 0 PflNO U&R 15514 
4.60 POKE 16415 2 
4 5 0 FAST 

L t 1 ^=14 
3 1 0 LET 
5 2 0 LET H =15 

3 3 0 i-ET FL = ; 1 
S-1® FOR F - C TC 3 1 
5 5 0 I F RHC- F < £ 8 THEN F R I N " 

AT INT ( 3 N C * H - 3 i , F CHRS 1 S i 
5 6 0 P R U T RT 2 .,F;CHR$ 1 3 3 . A T £ 
F ; C.HP t 13C 
570 LET I r I N T i.RNC>*30'> 
3 3 0 LET H = H + ( I ? 1 S AND H-.20) 

= 13 3N0 -t>£i 
390 IP I I S PRINT AT H 

H=S = 
= 00 I F I : 1 = ~ ^ E P R I N T i -

F . C r I R i 1 3 i 
&10 IF r >£3 Al.C HLi = C OP I '=.c Z-~ 
I <3 AND V L =IHC r : 3 1 flNC M'J.C -

HEN GOSUB 6 4 0 
* s q riEXT r 
6 3 0 GOTO 6 7 0 
£4.0 m i H T "iT H'Jll,CHPS ISO, T 

LS0 

11G0 i-ET 5 - 5 - 3 - 1 NT IPNC'%13 
1 11 o f : o r r 71 ft 
1120 L E T S = It<T RHDrE? 
1130 RETURN 
114-0 Rf i^D USR 1 5 5 1 4 
1150 PRINT RT 1 0 , 3 , 

(T 

F . 1 
40 

HS HJ i ; CHP$ a,, i - t - l , F . OMR* 

1130 F03 F = 1 TC 
1170 NE*T F 
113U Lfcl 
1190 I F 3 ; 3 0 0 CR S ; 5 0 0 fiND S.SOO 

THErJ GD3UES 1 2 ^ 0 
1 2 0 0 LET flT=flT-f l 
IC.-IO COTO 4.7? 
1220 FQ5 R =0 T _ -
1230 = O l t j T AT l 4 - , l g . - 5 0 N J 5 L I F E " 
: (XT , 10; 
12.1 O • E * T 
1 2 5 0 ^ET u 

Tf lE F lCHPJ 6 1 2 6 0 _ET FC =~3- t0 . 35 
£ 5 0 LET HiJ = HJ + l 1 2 7 0 RETURN 
i 50 e e n i R j t 1 2 3 0 LET L I = _ I - c 
6 ^ 0 FOP F = l l TC 1 2 9 0 FOP F * 1 TO 11 
6E0 - R IT."*" 1 1 ., F 'CHFS 1300 PR I t - . - RT F + 1 , U ; N * I 1 1 , F : 
6 9 0 NEXT F 1 3 1 0 NEXT 
~C0 SL.0U 1 3 2 0 PRINT RT £2 . _ 1 1 1 1 . B E 
7 1 0 PRINT RT £c .isifi. ' 3CCRE = " C, 1 3 3 0 FOP F=2 TO 12 
7 3 0 LET R = 3 - I t - ~ I 5NC-*3i 1 3 4 0 PRINT AT F , 0 ; B S 1 R T 2 , 0 CHP$ 
7 5 0 LET 133 

PRINT AT F , 0 ; B S 1 R T 2 , 0 CHP$ 

7 4 0 LET E t O 1 3 5 0 NEXT F 
T - C r o p t o 2 1 S T E P 3P i r TrtCH SOTO i i i e 

3G5UB 3 7 0 1 5 7 0 TF C f l = l THEN GOTO 9 2 0 
- " 0 I F INKERS =" 0 " THEN 3CTC S10 1 3 3 0 GOTO 6 3 0 

* iEv" r 6 1 3 9 0 PRINT R f i\ B; BS 
LET = -o I t O O I_ET O - S I I H T i n w i i i 

i e ' 0 f-OTG "*53 1 4 1 0 LET B= INT iRND»31> 
3 1 0 FOP &=E- T3 C r~EP -3P 1 4 2 0 RETURN 
:eO :-0'5'J3 373 1 4 3 0 P R I N - RT T i l n W i l I t - n I ' F - - = 144 0 FOR F - 0 TO 4 0 
3 4 0 NE>T E 1450 NEXT F 
5 5 0 LET 5 = 3 1 1 4 6 0 PflND USR L6514 
8 6 0 GOTO S I C 1 4 7 0 POKE 1 6 4 1 5 . 2 
3 7 0 PRINT h t ^ S : 1 4 6 0 FOR J = 1 TO 10 
33C LET P =PEFi • ' PEEK 1 5 3 9 6 + - EEK 1 4 9 0 I P S > = 1. i j i RND 3 >3 THEH C-05 

590 IF R J . S 0 OP P: 5 FIMI- P- : l?£ R 
••to P< ' 1=3 "HEN GOTO . 2 3 3 

-•III) II- l-'^iat; I ' - i ! ! G0T3 
310 HH -0 "ND ~H=ri GOTO 1 

l i e 
= I'LT C-TP3 - £. E S " ^ " 
= F j ;-tPs .. 

340 LET R:FI+ ' IRIK^VS-• FI KND R 1 
3 , - IHKEV S = "FL -ND CFI=0' 
SRO IR RI-IKC A- I•• TKEI; G&SUD 

90 
" 5 6 0 "ETURU 

370 _ E T HU=HU-L 
330 30SUB la^-il 
990 _ET Cf l=l 

1000 3=5+10 
1 0 L 0 -R3NT-RT R , 5 "M9" : RT £1,H'J + 
1 , B S TRB HU + 1 . 6 1 £ 2 . 2 £ : 3 : R T R 
. 3 3 5 AT R , 6 L I E S 
1020 - 3 T fl =fi-1 
I S 3 G R OP. "=H T 3 C £ T E P - 5P 
1 0 - 0 :-0SUB 
1050 . E T E=E - • 3 ' .KEYS = RMD £ J 
1 J - ( I N K E Y 1 = " 0 " •NC E O ! 
1060 PRINT R ** 
E l C H R J 1S10.RT R E . B 5 
J . 0 ' 0 LET D=D-t (D ; 0 ) - (D>OJ 
1030 I F D=D THEM GOS'JB 1130 
1090 tiEMT q 

Lip 1730 
1300 IF 3 > =L(J ) RND 5>B THEM GOT 
0 1710 
lSlkJ*NEAT J 
1E20 Z^B 
1530 FRXNT RT £ 3;"HRLL CF FRrE" 
;TRB 9 ; - IE tGRRP^ IC G " . . "PLR3E" 
rf tp i o ; ' Nflr ic . - oce-pc 
16 .13 . I " " TO PLRY";TAB 3; ' 2 
' " T^ PE3ET HIGH 3C0RE3"-TR3 C 
•••3»» JO CHRNGE DIFFICULTY' 
154 0 FCP J - l TO 10 
1550 PPINT AT J + 6 . 2 . J . T P & 6 . N S i J 
) .RT J + 6 , 2 3 ; L (J) 
1560 NEXT J 
1570 FCP F=0 TO 63 
1530 PLOT F .6 
1590 PLOT F ,31 
1600 PLOT F , 3 4 
1 6 1 0 ::EXT C 

1620 FCP F=e rv 54. 
1630 I J . F 
1640 PLOT 5 2 . F 
1850 NEXT F 
1C-CO FPII1T FT 0 . e ; " O N fiTTftCh ^ 
e " ; RT . " .'OLR SCCREs" ;s 
1670 IF I -IKEY S : " 1" "HEtl GOTO 360 
1630 IF INKEY$=-=" "HEN GOTO 120 
1690 IF Iv |KEY*-"S" "MEM GOTO 

(continued on next page) 

-

YOUR COMPUTER, MARCH 985 123 



Grid Challenge 
Jchn Consadme 
Swamand. 
North Hurrbe rside. 

IN Gem CHALLENGE you are shown a grid of 
slots each referenced by a letter md 

number. Uacb sk>i Is fi led with one ol up to 39 
different characters randomly chosen and then 
hidden from vonr view. 

The object of rhe game is lo pick two march-
ing chartcte-s. I f you are successful you are 
allowed ino'her go. This continues until you 
make an error when it is the computer's n.trn. I l 
is allowed nnlv nru turn as i: ctets the answer 

SOFTWARE M 
(nnnt'nued 'rem previous page) 

170(3 GOTO 1 6 7 0 
I?:L0 GOSUB 1830 
I7EE> PPINR AT I.O, -UCLL CON- ,FI_£ 
RSE ENTER YOUR NAME" ;AT 1 0 . 3 ' MO 

t10R£ THHW 20 L E T T E R S . " 
1 7 3 0 INPUT N$wi> 
1 7 5 © L E T L t J ) = 3 
1 7 6 0 GOSUB 1630 
L770 GOTO 1 5 2 0 
1 7 3 0 POR P=9 TO J STEP J 
1 7 9 0 LET I f P + l l = l (C) 

1330 LET N $ ( P + 1 ) =N s ; P > 
1510 NEXT P 

R^T LRU 
1330 FDR P=0 TO 23 
134.0 3DRCLL 
1350 P3 INT T <=•.£• Z 1; 
ise-o N£XT F 
1370 c _ s 
13S0 RETLPN 
1390 53UE "Mua 
13|?,p P IN 

r ight every tune. 
To give you a fighting chance, i f yot type 

?ee!< y >n will be allowed a quick look at t ic 
grid at any time but a check is kept on hew 
often you do this. Also typing Score will shew 
«our tetal successes so f i r . 

The duia.iwi of the game may be shortened 
i f required bv reducing the values of TP and 
T C in lines 10000-10010. The harder the Earn; 
you choose ihc more different characters arc 
used. Your concentration wil l be pushed to the 
limit! 

10 Ffc-|»««*»"t»»'***" 
iV Ktn CK1I1 CHHILENW 3199 P£'1 > [MP HKJ.l inTCMIIft. i:M" 
J8 SEM ZIMI FE'tH «•»*»«»*»»»• 
»« Mill ,i.COH£f»D'NE -yw FO»> »y* 11U2i • "-rî r1-1 ro I« 
Itf 13/8/W Zinv !Fii<>;.vi=ii(o i-'jifeii':** • i =v y-/,t 1-13 

3?30 HEZt 
100 ®innt£7f!«? nt-ZT. «s> . . rw i r , te • c tb X=5 V-T OOSUB9fiJ8 
110 XD*»"n"FCR>;=!TG23:;;D*=Cft**XM HEX" 2?3s bosiB?«e -remtn F»?s.r>'iP* M<U/V>«5F* 
iae xRf»"H':Fe«>:»iTe39 zo*~ w%*y?tIEX" x-s y-T GOSIJH!?Mil X=l.i V'V COSU3360S 
00 TBT=M -^okk-ITOW =»-F»-F'».HEXT 2244 oose'Bi0»w tt'i ^Htci: UIN/LPSE 13? 4ft-" 1 23436? -e 1 234357 >91 ywe: ; 1 - 7HH7 U4 Bitf»' 1<:7436?8912343578»»»1<V! ' i;343$789<[ 3 n 2996 REM PLFlVEkS OU 136 123463?89X?ff»}«»4«lfV.! l£34;<7l?9<n»"»^ 

J300 FR1HTE*-INKl-l-WICK H iWJHFE L13-ETCtMHIMf • 1 I W 0 143 RLI^fJi Dl-FCiHljrLMHjPORsnWOCV, " 3539 IFBI-"* 1MEH38M Ifm- MEn - I M '.KUf̂ B.' f t ^ t+ l • WO3033 :ee t - e tp-0 ic«e-:npyr".ictFFt'.'jeiv'i-EFSIEST.4-HIPIEST:" TU 
83 iFTLtiofru.̂ rHEHtea 3333 JFRH=1 1HENPSIHT:*, "JFC' r ! I ' 

zev 'Rrw «ttt*'wtm me-: wfo ecus n«sr.~ 3334 J F VF»3 IHENVR IHl^f, "TUT TUT" 
210 jOSî Bsee cosuî ean 3033 lFR("I01HEMPRIHIE»,-VOe MUSI WVF BWl CFMriK', > " ' r . w m m i TWKJU 1 •. -KKin'K-uusvifywHi 3036 OOSl'Bimt):'iOTO3?0e 

3337 !FBf- •SC0ftE'lHÊ 'RlS7E». "SCOBEv VJU-STTP'" rt-«"Tr. B0SllHVH(t8 OUTCI3afU 
Z30 JFIIW«! Tt-ROU' 4 P«!MTCOOSUB<MHftl 3340 U*-fI3*'B». . , 1 j:>-L»i) FCRri»lT02t IFJ*»liI[l*(FIL*.n-1 T-IEĤ L-! • K*' 
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Fragg Chase 
DR Gouan, 
Luton, 
Bedfordshire. .m 

FRAGG ( IIA>F IS based on the popular game 
Zombies. At rhe sum of the name your player is 
ar the certre of rhe screen A fra^g will attack 
you. 

To survive, rhe fraggs must be destroyed. To 
destroy fraggs you nust lure t ieni onto the red 
acid pools. 1-nr each fragg you destroy. 30,000 
po.nts will be awarded. The acid pools are 10I 

deadly 10 you, bui 5,000 points will be lost for 
each character-sized acid pool you cross. 

Wher. all the fraggs are destroyec, or i f there 
;irc mnrr> fraggs than you can handle, head fi.r 
t ie edge of the srrcen. Reaching the edge is 
worth 30,01)0-50,000 points depending on how 
fast you were moving on arrival at the edge. 
When you rearh the edge of the screen a new 
r iu rd will start with one more fragg than the 
previous rcund. P.ecause fraggs arc lazy, some 
of them do not materialise in every round. The 
max mum number o: traggi possible in each 
m ind 15 displayed al the bottom of the screen. 

Tf 1 fr:igg destroys you, a risw game will start. 
The highest score since '.he program wfs 

loaded is displayed at the lop left o f ihe scrcen. 
The game will increase in speed after each 

round won. The maximum number of fraggs 
available is 40. I f you find the game too easy, 
press the reset burton and tvpe: 
POKE # 2F71 EA PCKE# 2F72, 
# 5A:POKE#2F73.# EA:CALL#2F05 
and press Return. The game will now be twice 
as last. 

The arrowed seys on either side of the space 
bar will move the player in the d rec io r of the 
arrow. 
1 Type in the program as listed 
2 Type Rur and press Return. 
3 I f ther: are no error messages, then replace 
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SOFTWARE 
4 V77B in line 10 with * 377C. Run :he pro-
gram again. I f ' Out of data in 10" appear* 
on the screen then Goto paragraph 5. 

4 I f an error was logged in paia 2, you have 
missed nut some dua >t;ilcments in 'he: pro-
gram. I f no errcr was logged in para 3, you 

liave scmehov typeci in toe much data. 
5 Am?nd line 10 to read as per the listing and 

ype: 
CSAVE"F=?AGG CHAS=",A* 2FC5, 
= *377B,S.AUTC 

6 Start cassctte mid l ine recording, wait 10 

seconds, press Return. 
7 When program is saved type: 

CLOAD' FHAGa OHAi>fc",ia,V; and press 
Return 

£. Rewind cassette and press pky. I f any errors 
ate reported then repeat f ron para 5. 

10 F O R N = # 2 F 0 5 T O # 3 7 7 E : R E A D D : P O K E N , D : N E X T N 
1 0 0 D A T A 2 3 4 , 3 2 . 1 7 3 , J 0 , 3 2 , 9 , * 9 , 2 3 4 , 2 3 4 , 3 2 , 1 5 9 , 5 4 , 3 2 , 2 0 

5 , 5 1 , 3 2 , I B , 4 9 , 3 2 
1 IB D A T A 1 , 4 8 , 2 3 4 , 3 2 , 1 7 6 , 3 0 , 3 2 , 1 6 7 , 3 0 , 3 2 , 2 0 , 3 3 , Z 3 4 , Z 3 4 

, 32 ,167 ,50 ,32 ,181 ,54 
1 2 0 D A T A 3 2 , 1 5 9 . 5 4 , 3 2 , 2 0 , 4 9 , 3 2 , 4 5 , 5 1 , 2 3 4 , 3 2 , 7 9 , 4 9 , 3 2 , 2 

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

2 , 6 1 , 5 3 , 3 2 , 1 4 , 5 5 
1 4 0 B A T A 1 6 9 , 1 , . 4 1 , 7 9 , 2 , 1 4 1 , 7 B , 2 . 2 3 4 , 2 3 4 . 3 2 . 1 3 1 , 5 1 , 3 2 . 

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

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

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

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

B , 4 7 , 2 3 4 , 2 3 4 , 2 3 4 , 1 6 2 , 0 
170 DATA 18? , 0 , 130, 1 4 1 , 1 , 1 3 1 , 1 8 7 , 1 , 1 3 0 , 1 4 1 , 2 . 1 3 1 , 142, 1 

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

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

, 1 5 1 , 2 0 8 , 2 0 0 , 1 7 3 , 1 2 , 1 5 1 
7?0 na~ft7«t , 2 , 2 0 8 , 6 , 3 2 , 2 0 3 , ? 5 e i , 7 A , : ! ; ( » , 4 7 , ? : * 4 , 7 A , 9 4 , 4 7 , 

1 6 9 , 1 2 7 . 1 4 1 , 1 2 , 2 , 1 6 9 , 0 
2 3 0 D A ~ A 1 4 1 , 0 , 4 , 1 4 1 , 1 , 4 , 1 6 9 , 1 0 , 1 4 1 , 1 0 6 , 2 , 9 6 , 1 6 9 , 1 4 7 , 1 

6 2 , 0 , 1 5 7 , 1 6 8 , 1 8 7 , 2 3 2 
2 4 0 D A ~ A 2 2 4 , 2 4 0 , 2 0 B , 2 4 8 , 1 6 2 , 0 , L 5 7 , 1 5 2 , 1 8 B , 2 3 2 , 2 2 4 , 2 4 0 

, 2 0 8 , 2 4 8 , 1 6 2 , 0 , 1 5 7 , 1 3 6 , 1 8 9 
2 3 0 D A " A 2 S 2 , 2 2 4 , 2 4 0 , 2 0 8 , 2 4 8 . 1 6 2 , 0 , 1 5 7 , 1 2 0 , 1 9 0 , 2 3 2 , 2 2 4 

, 2 4 0 , 2 0 8 , 2 4 8 , 1 6 2 , 0 , 1 5 7 , 1 0 4 
25.(1 D A ~ A 1 9 1 , 2 3 2 , 2 2 4 , 1 2 0 , 2 0 8 . 2 4 9 , 1 6 9 , 2 2 , 1 6 2 , 3 , 1 5 7 , 7 2 , 1 

8 8 
263 D A " A 2 3 2 , 2 2 4 , 3 7 , 2 0 8 , 2 4 8 , 1 6 2 , 3 
2 7 0 D A ~ A 1 5 7 , 1 1 2 , 1 3 8 , 2 3 2 , 2 2 4 . 3 7 , 2 0 8 , 2 4 8 , 1 6 2 , 3 , 1 5 7 , 1 5 2 , 

1 8 3 , 2 3 2 , 2 2 4 , 3 7 , 2 0 B , 2 * B , 1 6 2 
2 3 0 D A ~ A 5 , 1 5 7 , 1 9 2 , I B B , 2 3 2 , 2 2 4 , 3 7 , 2 0 B , 2 4 9 , 1 6 2 , 3 , 1 5 7 . 2 3 

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

, , IRV, 73? 
3 0 0 D A T A 2 2 4 , 3 7 , 2 0 6 , 2 4 8 , 1 6 2 , 3 , 1 5 7 , 9 6 . 1 8 9 , 2 3 2 , 2 2 4 , 3 7 , 2 0 

8 , 2 4 6 , 1 e>2 , 3 , 1 5 7 , 1 3 6 
3 0 5 DATA 1 0 9 , 2 3 2 , 2 2 4 . 3 7 . 2 0 8 , 2 4 8 , 1 6 2 . 3 , 1 5 7 , 1 7 6 
3 1 0 D A T A 1 8 9 , 2 3 2 , 2 2 4 . 3 7 , 2 0 6 , 2 4 8 , 1 6 2 , 3 , 1 5 7 , 2 1 6 , 1 B 9 , 2 3 2 , 

2 2 4 , 3 7 , 2 0 B , 2 * 8 , 1 6 2 , 3 . 1 5 7 , 0 
3 2 0 D A T A 1 9 0 , 2 3 2 , 2 2 4 . 3 7 , 2 0 8 , 2 4 B , 1 6 2 , 3 , 1 5 7 , 4 0 , 1 9 0 , 2 3 2 , 2 

2 4 , 3 7 , 2 0 8 , 2 4 8 , 1 6 2 , 3 , 1 5 7 , 8 0 
3 3 0 D A T A 1 9 0 , 2 3 ? , 2 2 4 . 3 7 , 2 e 8 , 2 4 8 , 1 6 2 , 3 , 1 5 7 , 1 2 0 , 1 9 0 , 2 3 2 , 

2 2 4 , 3 7 , 2 0 8 , 2 * 8 , 1 6 2 , 3 . 1 5 7 
340 DATA160, 1*70,232. 2 2 4 , 2 7 , 2 0 0 , 2 * 0 , 162, 3 , 1 37 , 200 , 1 "70 , 

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

71 , 2 3 2 , 224 , 37 , 2aO , 240 , 
3 6 0 DATA 1 6 9 . 0 , 1 4 1 , 2 2 5 , 2 , 3 2 , 1 6 , 2 4 2 , 9 6 , 1 6 9 . 1 2 , 1 4 1 , 8 0 , I B 

1 , 1 4 1 , 8 1 , 1 8 1 , 1 4 1 , 8 4 , 1 8 1 
370 0ATO1A1 8 9 , 161 , . 4 1 , 92 ,181 , ) 6"? , tR , 141 , f l ? , t F I , 1 4 1 , R 

5 , 1 8 1 , 1 4 1 , 8 6 , 1 8 1 

3 8 0 D A T A 1 4 1 , 8 8 , 1 8 1 , 1 4 1 , 9 3 , 1 9 1 , 1 4 : , 9 4 , 1 8 1 , 1 6 9 , 4 5 , 1 4 1 , B 
3 . 1 B 1 , 1 4 1 , 9 1 

3 9 0 D A T A 1 8 1 , 1 6 9 , 0 , 1 4 1 , B 7 , 1 8 1 , 1 6 9 , 6 3 , 1 4 1 , 9 0 , 1 8 1 , 1 6 9 , 5 1 
, 1 4 1 , 9 5 , 1 H 1 , 9 6 , 1 6 9 , 8 3 , 1 4 1 

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

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

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

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

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

430 DATA 160, 141 , 1 5 2 , 4 7 , 167 , 1 07 , 14 1 , 1S3 , 49 , <76 , 32 , 1 6 , 5 0 
, 1 7 3 , 1 0 8 , 2 3 9 , 5 6 , 2 0 1 , 4 , 1 7 6 

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

4 7 0 O A T A 1 0 9 , 2 3 9 , 5 6 , 2 0 1 , 5 . 1 7 6 , 2 , 1 0 5 , 5 , 5 6 , 2 0 1 , 2 4 , 1 4 4 , 5 , 
2 3 3 , 1 7 , 7 6 , 2 1 1 , 4 9 , 1 4 1 

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

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

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

aiw U P l f l / M H , 1 , 2 3 2 , 1 4 0 , 4 , 1 S 1 , 1 4 2 , 5 , 1 3 1 , 1 4 2 , 1 7 7 , 4 7 , 1 4 0 , 
2 0 2 , 4 9 , 1 4 2 , 2 0 3 , 4 9 , 9 6 , 3 2 

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

5 3 0 D A T A 2 0 8 , 1 8 , 1 4 2 , 5 , 1 5 1 , 1 4 0 , 7 , 1 5 1 , 3 2 , 1 0 1 , 5 0 , 1 7 4 , 5 , 1 5 
1 . 1 7 2 , 7 , 1 5 1 , 2 3 4 , 2 3 4 , 2 3 4 

5 4 0 D A T A 7 0 7 , , 7714, , , 7 ' A , 1 3 A , 1 3 6 , 2 3 * , 2 3 4 . 2 0 9 . 2 
0 8 , 9 6 , 1 6 2 , 8 0 , 1 4 2 , 8 , 1 5 1 , 3 2 

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

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

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

5 8 0 DA 1 A I 8 7 , 1 4 1 , 2 2 1 , 1 8 7 , 9 6 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 . 2 3 4 , 2 3 4 , 2 3 
4 , 2 3 4 

5 9 0 D A I A 2 3 4 , 1 6 2 , 1 2 , 3 2 , 1 2 4 , 2 4 / , 1 6 2 , 2 0 , 1 4 Z , 1 2 B , 1 8 7 , 9 o , 1 
6 9 , 7 , 1 * 1 , 2 2 ^ , 2 . 3 2 , 1 6 , 2 4 2 

6 0 0 D A T A 9 6 , 3 2 . 1 9 4 , = 0 , 3 2 , 2 3 0 , 5 0 , 9 6 , 3 2 , 1 2 0 , 2 3 5 , 2 0 1 , 1 0 , 2 
4 0 , 1 3 , 2 0 1 , 1 1 , 2 4 0 , 1 3 , 2 0 1 

6 1 0 D A T A ? , 2 4 0 , 1 3 , 2 0 1 , 8 , 240 , 1 3 , 9 6 , 2 3 8 , 3 0 , 1 5 0 , 9 t . , 2 0 6 , B0 
, 1 5 0 , 9 6 , 2 3 8 , 8 1 , 1 5 0 , 9 6 

t 2 C D A T A 2 0 £ , e i , 1 5 0 , 9 6 , 1 7 3 , API, 1 , 1 4 1 , 1 , 1 5 1 , 1 7 3 , 8 1 . 1 5 0 
, 1 4 1 , 2 , 1 5 1 , 3 2 , 1 6 1 , 4 9 , 3 2 

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

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

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

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

6 / 8 D A T M 1 4 1 , 6 4 , 1 ? 1 , 1 4 1 , 3 2 , . G B , 1 4 1 , 7 Z , 1 S B , 1 4 1 , 1 1 2 , 1 D O , 
1 4 1 , 1 5 2 , 1 8 6 . 1 4 1 , 1 9 2 . 1 8 3 

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

6 9 0 D A T A 1 8 9 , 1 4 1 , 2 1 6 , 1 B 9 , 1 4 1 , 0 , 1 9 0 , 1 4 1 , 4 0 , 1 9 0 , 1 4 1 , 8 0 , 1 
9 0 , 1 4 1 , 1 2 0 , ; 9 0 , 1 4 1 , 1 6 0 

700 DATA190, 14 1 , 2 0 0 , 190, M l ,210,1<?0, 14 1 .24 , 191 , PA , 173 
, 8 2 , 1 5 0 , 1 4 1 , 8 4 , 1 5 0 , 1 7 3 , 8 3 

7 1 0 D A T A 1 5 0 , 1 4 1 , 8 5 , 1 5 0 , 9 6 , 1 6 9 , 1 9 5 , 1 4 1 , B 0 , 1 5 0 , 1 6 9 , 1 9 9 , 
1 4 1 , 8 1 , i ™ , 9 A , 1 7 7 , f l 7 , 1!"iPt 

7 2 0 DATA 14". , 1 6 8 , 5 1 , 1 7 3 , 8 3 , 1 5 0 , 1 4 1 , 1 6 9 , 5 1 , 1 7 3 , 1 7 1 , 1 8 8 , 
2 0 1 , 1 5 0 , 2 0 8 , 3 , 3 2 , 1 7 B , 5 1 , 9 6 

7 3 0 D A T A 3 2 , 1 8 1 , 2 5 0 . 1 7 3 . B 4 , 1 5 0 , 1 4 1 , 2 4 . 5 1 . 1 4 1 . E 2 . 1 5 0 , 1 7 
3 , 8 5 , 1 5 0 , 1 4 . , 2 5 , 5 1 , 1 4 1 , 8 3 

7 4 0 D A T A 1 5 0 , 3 2 , 2 3 4 , 5 1 , 7 6 , 2 1 , 5 1 , 1 6 9 , 4 E , 1 6 2 , 1 4 , 1 5 7 , 0 , 1 5 
2 , 2 0 2 , 2 0 0 , 2 5 0 , 1 6 S , 2 , 1 4 1 , 9 

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

7 6 0 D A T A 2 3 3 , 4 3 , 2 0 8 , 5 0 , 1 6 9 , 5 3 , 1 4 1 , 2 2 1 , 1 8 7 , 1 7 3 , 2 2 0 , 1 B 7 , 
233 , 48 ,2Ut t , 44 , 16V , 141 

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

760 D A T A 2 1 B , 1 8 7 , 2 3 3 , 4 3 , 2 0 0 , 2 0 , 1 6 7 , 4 0 , 1 4 1 , 2 1 0 , 1 Q 7 , 1 4 1 , 
2 1 9 , 1 8 7 , 3 2 , 1 5 1 , 5 0 , 7 6 , 2 0 5 

7 9 0 D A T A 5 1 , 1 6 9 , 4 8 , 1 4 1 , 2 2 1 , 1 8 7 , 9 6 , 2 0 6 , 2 2 0 , 1 3 7 , 9 6 , 2 0 6 , 2 
1 9 , ' . 6 7 , 9 6 , 2 0 6 , 2 1 8 , 1 9 7 , 9 6 

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

2 3 4 . 2 3 4 , 1 7 3 . 8 4 . 1 5 0 , 1 4 1 , 8 2 
B 2 0 D A T A 1 5 0 , 1 7 3 , 8 5 , 1 5 0 , 1 4 1 , 8 3 , 1 5 0 , 2 3 E , 9 . 1 5 1 , 2 3 9 , 9 , 1 5 1 

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

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

2 , 1 4 4 , 2 4 5 , f t , , 1 7 3 , 2 2 0 , 1 8 7 
U 3 U U H I P I 0 3 , 2 , 2 1 6 1 , 3 8 , 1 6 , 4 , 1 4 1 , 2 2 0 , 1 8 7 , 9 6 , 2 3 3 , 1 0 , 1 4 1 , 2 

2 0 , 1 8 7 , 2 3 8 , 2 1 9 , 1 6 7 , 1 7 3 , 2 1 9 
9 6 0 D A T P l o ' , 2 0 1 , 5 8 , 1 6 , 1 , 9 6 , 1 6 9 , 4 9 , 2 3 4 , 2 3 4 , 1 4 1 , 2 1 9 , 1 8 7 

, 2 3 0 , 2 1 0 , 1 0 7 , 1 7 3 , 2 1 0 , 1 0 7 
9 7 0 D A T A 2 0 1 , 5 B , 1 6 , 1 , 9 6 , 1 6 9 , 3 8 , 1 * 1 , 2 1 E , 1 8 7 , 9 6 , 1 7 3 , 1 5 2 , 

4 9 , 1 4 1 , 2 1 1 , 5 2 , 1 7 3 , 1 5 3 , 4 9 
ROB nATC141 , " ? 1 7 , 5 7 , 7 A , A O , ? M , 1 6 9 , 4 * , 1 4 1 . R 3 , 1 R 9 , 7 t > , 1 2 , 5 

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

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

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

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

5 4 , 2 3 4 , 2 3 4 , 2 3 4 
930 D A T A 2 3 4 , 2 3 4 , 2 3 4 , Z 3 4 . 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 1 7 3 

(continued on next page) 
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SOFTWARE M 
fconfmued frofr prew'ous page) 
9 4 0 D A T A 8 2 , 1 5 0 , 1 4 1 , 5 8 , 5 3 , 2 3 4 , 2 3 4 , 2 3 4 , 1 7 3 , 8 3 , 1 5 0 , 1 4 1 , 5 

9 , 5 3 , 2 3 4 , 2 3 4 , 2 3 4 , 1 6 9 , 4 2 
9 5 0 DATA141 , 0 , 0 , 9 6 . 1 6 9 , 1 4 , 141 , 1 4 5 , 1 9 1 , 1 4 1 , 1 6 5 , I P 1 , 1 * 1 

, 1 2 9 , 1 8 7 , 1 4 1 , 1 6 9 , 1 8 7 , 1 6 9 
9 6 0 Q A T A 7 0 , 1 4 1 , 1 6 6 , 1 9 1 , 1 4 1 , 2 0 6 , 1 9 1 , 1 4 1 , 1 4 1 , 1 8 7 , 1 4 1 , 1 8 

1 
9 7 0 Q A T A 1 8 7 , 1 6 9 , 8 2 , 1 4 1 , 1 6 7 , 1 9 1 , 1 4 1 , 2 0 7 , 1 9 1 , 1 4 1 , 1 4 2 , 1 8 

7 , 1 4 1 , 1 E 2 , 1 8 7 , 1 6 9 , 4 . 5 , 1 4 1 
9 8 0 3 A T A 1 6 8 , 1 9 1 , 1 4 1 , 2 0 8 , 1 9 1 , 1 4 1 , 1 4 3 , 1 8 7 , 1 4 1 , 1 8 3 , 1 9 7 , 1 

6 9 . 7 1 , 1 4 1 , 1 6 V , 1 V I , 1 4 1 , 2 0 9 
9 9 0 D A T A 1 9 1 , 1 4 1 , 1 4 4 , 1 8 7 , 1 4 1 , 1 B 4 , 1 B 7 , 1 6 9 , 7 1 , I 4 1 , 1 7 0 , 1 9 

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

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

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

1 6 9 , 2 1 , 2 3 3 . 1 , 1 4 1 , 1 1 8 , 2 
1FL*« D A T A ! 7 3 , 1 1 0 , 2 , 2 0 1 , 0 , 2 0 0 , 2 4 9 , 9 6 , 2 3 4 , 2 3 4 , 2 3 4 , 1 7 3 , B 

3 , 1 5 0 , 1 4 1 , 2 1 2 , 5 3 , 2 3 4 , 2 3 4 
1 0 4 0 D A T A 2 3 4 , 1 6 9 , 2 2 , 1 4 1 , 0 , 0 , 9 6 , 1 6 2 , 0 , 1 B 9 , 0 , 1 5 0 , 1 4 1 , 1 , 

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

3 , 1 5 2 , 4 9 , 1 * 1 , 2 , 5 4 , 1 7 3 , 1 5 3 
1 0 6 0 D A T A 4 9 , 1 4 1 , 3 , 5 4 , 7 d , 1 0 1 . 5 4 , 1 6 9 , 2 2 , 1 4 1 , 8 3 , 1 f l 9 , I P<?, 

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

B 1 , 1 3 0 , 2 0 B , 3 , 7 6 , 4 3 , 5 4 
1 0 S 0 D R T A 1 6 , 2 , 4 8 , 2 6 , 2 2 2 , 1 , 1 5 0 , 2 3 4 , 2 3 4 , 2 3 4 , 7 6 , 2 3 9 , 5 2 , 1 

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

0 , 7 6 , 4 3 , 5 4 , 1 7 3 , 2 1 1 , 5 2 
1100 D A T A 1 4 1 , 8 2 , 5 4 , 1 7 3 , 2 : 2 , 5 2 , 1 4 1 , 8 3 , 3 4 , 1 7 3 , 8 3 , 1 9 9 , 2 3 

4 , 2 0 1 , 1 5 0 , 2 0 8 , 9 , 3 2 , 2 2 5 , 2 5 0 
1110 D A T A 3 2 , 1 4 0 , 3 2 , 7 6 , 4 6 . 5 4 , 7 6 , 2 0 8 , 5 2 , 1 7 3 , 2 , 5 4 , 1 4 1 , 1 4 

0 , 3 4 , 1 7 3 , 3 , 5 4 , 1 4 1 , 1 4 1 , 5 4 
1 1 1 5 D A T A 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 

2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 
1120 D.vrn234 , 234 ,234 , 234 , 234 , 234 ,234 , 234 , 234 , 1 , «J>, 1 

9 9 , 2 0 1 , 1 5 0 
1130 D A T A 2 0 8 , 4 , 2 3 4 , 7 6 , 4 9 , 5 4 , 7 6 , 2 5 5 , 5 3 , 2 1 6 , 5 3 , 2 3 4 , 2 3 4 , 

234,234,17* , * ,151 ,56 ,233 
1 1 4 0 D A T A 1 9 2 , 1 7 6 , 5 , 1 6 9 , 1 9 2 , 1 4 1 , 3 , 1 5 1 , 9 6 , 2 3 4 , 2 3 4 , 1 6 9 , 1 

, 1 4 1 , 1 2 , 1 5 1 , 9 6 , 1 6 s , 0 . 1 4 1 
1 1 5 0 D A T A 1 2 , 1 5 1 . 9 6 , 1 6 9 . 7 2 . 141 , 1 4 f i , 1 fl7,1 41 , 1 8 B , 1 5 7 , 1 4 . 9 

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

I , 1 5 1 , 1 8 7 , 1 4 1 , 1 9 1 , 1 8 7 , 9 6 
1 1 7 0 D A T A 2 3 4 , 2 3 4 , 1 7 3 , 9 , 1 5 1 , 5 6 , 2 3 3 , 2 0 , 1 7 6 , 1 5 , 1 7 3 , 9 
1 1 8 0 D A T A l 5 1 , 2 4 , 1 0 6 , 1 0 5 , 4 8 , 2 3 4 , 1 4 1 , 1 6 2 , 1 9 1 , 1 4 1 
1 1 9 0 D A T A 2 0 2 , 1 9 1 , 9 6 , 173 ,<5, 151 , 2 4 , 1 0 6 , 2 3 8 , 1 6 1 
1Z00 D A T A l 9 1 , 2 3 8 , 2 0 1 , 1 9 1 , 5 6 , 2 3 3 , 1 0 , 1 7 6 , 2 4 5 , 1 0 5 
1 2 1 0 D A T A 5 8 , 1 4 1 , 1 6 2 , 1 9 1 , 1 4 1 . 2 0 2 , 1 9 1 , 9 6 , 1 6 9 , 4 7 
1 2 2 0 D A T A l 4 1 , 1 6 1 , 1 9 1 , 1 4 1 , 2 0 1 , 1 9 1 , 7 6 , 2 2 2 , 5 4 , 2 3 4 
1 2 3 0 D A T A 2 3 4 , 2 3 4 , 2 3 « , 2 3 4 , 1 6 ? , 4 3 , 1 6 2 , 7 , 1 3 7 , 0 
1240 D A T A l 5 2 , 2 0 2 , 2 0 8 , 2 5 0 , 1 6 9 , 2 , 1 4 1 , 9 , 1 5 1 , 9 6 
1 2 5 0 D A T A l 6 2 , 7 , 1 8 9 , 2 3 5 , 1 8 7 , 1 5 7 , 7 , 1 5 2 , 2 0 2 , 2 0 8 
1 7AB n A T A 2 4 7 , 9 < . , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 1 , 1 6 2 . 0 , 1 0 7 , 2 1 0 
1 2 7 e D A T A l 8 7 , 5 b , 2 5 3 , 2 3 6 , 1 8 7 , 1 4 4 , 2 7 , i 8 9 , 2 1 8 , 1 8 7 
1 2 8 0 D A T A 2 2 1 , 2 3 6 , 1 8 7 , 2 0 8 , 6 , 2 3 2 , 2 2 4 , 7 , 2 3 8 , 2 3 4 
1290 D A T A 9 6 , 1 6 2 . 7 . 1 P 9 , 2 1 7 , 1 B 7 , 1 5 7 , 7 3 5 , t P 7 , ? ( V ? 
1 3 0 0 D A T A 2 0 E , 2 4 7 , 2 3 4 , 2 3 4 , 9 6 , 1 5 7 , 2 3 5 , 1 8 7 , 2 0 2 . 2 0 3 
1 3 1 0 D A T A 2 4 7 , 9 6 , 1 6 2 , 7 , 1 8 9 , 2 1 7 , 1 8 7 , 1 5 7 , 3 , 1 5 2 
1 3 2 0 D A T A 2 B 2 , 2 0 8 , 2 4 7 , 9 6 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 

Destroyer 
Pnilio Orr, 
G'engormtey, 
Co. Antrim. 

THIS PROGRAM uj.es either joystick or key-

board. You arc the commander of a destroyer 

and ymi must destroy the eno'.iiy submarines. 
There are four submarines on rhe screen travel-

ing at different speeds and worth different 

points. 

sub 1 = 1 point, 
sub 2 = 10 pDintS. 

sub 3 = 30 po nts. 
snh 4 = 50 po nts. 

Tliere is also a time limit of three minutes in 
which you nus: get as many points as you can. 
To make matters wor>e underground bombers 
are constantly firing missi.es up towtrds yoj . I f 
one of these niKKil^s hits you then you lose. 

8 0 SYMBOL AFTER 128 
9 0 FOR a = 1 2 8 TO 1 4 8 
1 0 0 READ b , c , d , e , -f , q , h , i 
110 SYMBOL a , b , c , d , e ,-f , g , h , i 
120 NEXT 
1 30 L1UUU»-CHS* I 140) -»CHR» ( t 4 I > + U H R * ( 1421 +CHR* ( 1 43) 
1 4 0 c l o u d s * = C H R « ( 1 4 4 ) + C H R * ( 1 4 5 ) + C H R * ( 1 4 6 > + 2 H R »(14 7 ) 
150 DATA 0 . 1 9 2 , 9 9 , 6 3 , 4 2 , 6 3 , 9 6 , 1 9 2 , 0 , 0 , l < f 2 , 1 6 0 , 2 4 0 , 2 2 4 , 
0 , 0 , 0 , 0 , 3 , 5 , 1 5 , 7 , 0 , 0 , 0 , 3 , 1 ? B , 2 3 2 , 8 4 , 2 3 2 , 6 , 5 , 0 , 0 , 3 , 6 , 1 5 
, 2 5 5 , 3 1 , 7 
160 D A T A 0 . 0 , 4 8 , 9 8 . 2 4 4 , 2 5 2 , 2 5 2 , 2 4 8 , 0 , 0 , 2 , 3 , 7 , 2 , 0 , 0 , 0 , 0 
. 3 2 , 1 9 2 . 1 9 7 , A 4 , P , 0 . 1 3 , 3 1 , 2 9 , 4 6 , A O , 3 1 , I S , 3 , 1 2 0 , 2 2 4 , 2 2 4 , 
4 8 . 1 1 2 , 2 2 4 , 1 9 2 , 1 2 8 
170 D A T A 1 4 4 , 9 6 , 9 6 . 2 4 0 , 2 4 0 , 9 6 , 9 6 , 0 , 0 , 9 6 , 9 6 , 2 4 0 , 2 4 0 , 9 6 , 
9 6 , 1 4 4 , 0 , 1 , 3 , 7 , 5 5 , 1 2 7 , 1 2 7 , 7 5 5 , 199, 2 2 3 . 191 , 2 5 5 , 2 5 5 , 
2 5 5 , 2 5 5 , 0 , 2 4 8 , 2 4 8 , 2 4 7 , 2 3 
9 , 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 1 2 8 , 1 9 2 , 0 , 1 2 9 , 1 9 2 
188 D A T A 2 5 5 , 2 5 5 , 1 2 7 , 3 1 , 3 0 , 0 , 0 , 0 , 2 5 5 , 2 5 5 , 2 5 5 . 2 5 5 , 2 5 5 , 2 
0 6 , 0 , 0 , 2 5 5 , 2 5 5 , 2 5 S , 2 5 5 , 2 4 7 , 2 2 7 , 2 , 0 , 2 2 4 , 2 2 4 , 2 2 4 , 1 9 2 , 1 9 2 
, 1 2 8 , 0 , 0 , 0 , 0 , 0 , 0 , 2 0 4 , 2 5 5 
, 2 5 5 , 2 5 5 

M O D E L R B O R D E R 0: INK 0 , U : 1 N K 1 , 1 8 : INK 2,6:INK: 3 , 1 8 , 
3 : S P E E D INK 5 , 5 : B 0 R D E R 0 : P A P E R 0 
200 L O C A T E 1 5 , 1 I P E N 1 : P R I N T " D E S T R O Y E R " 
21 B M O V E 2 7 0 , 3 O 0 : D R A W 3 7 0 , 3 8 0 
2 2 0 PEN 2 i L O C A T E 3 , 3 : P R I N T " You a r e t h e c o m m a n d e r o f 
a Eubnarine d e s t r o y e r . I t i 5 y o u r job t o d e s t r o y t h e 
enemy sut t i . " ;PR TNTTPPM 1 
2 3 0 P R I N T " Y o u c o r t r o l t h e d e s t r o y e r b y e i t h e r u s i 
n g t h e j o y s t i c k Dr t h e l e - f t a n d r i g h t c u r s o r k e y ' . . ~ o d 
r o p t h e d e p t h c h a r c e a p 
r e a s t h e s p a c e b a r o r t h e F I R E b u t t o n c n t h e J o y s t i c k 
. " - . P R I N T : PEN 2 
2 4 0 P R I N T " T h e f u r t h e r down t h e s c r e e n t h e Sub i s t h » 

m o r e p o i n t s y o u g e t . " : P ^ I N T : P E N 1 
2 5 0 P R I N T " T h e r e i s a t i m e l i m i t o f 3 m i n u t e s i n w h i 
c h y o u m u s t g e t t h e h i g h e s t a n o u n t o f p o i n t s y o u c a n 
. " i P R I N T : P E N 2 
2 6 0 LOCATF 1 3 . 2 1 : P R I N " " 3 o c d L u c k ! * ! ! ! " » P R I N T : P E N 3 
2 7 0 LOCATE 1 3 , 2 3 : P R I N " "PRESS ANY KEY* 
280 A*= INKEY*. IF A * - ' " T! ICN 2QO 
2 9 0 FOR a = l TO 2 6 : P R I N T : N E X T 
3 0 0 I N K 0 , 1 : I N K 1 , 0 : I N K 2 , 2 4 : I N K 3 , 1 1 : I N K i , 1 2 : I N K 5 , 2 
6 : INK 6 , 6 : INK 7 , A , 7 4 ? S P E E D INK 1 3 , 1 0 t M D D E 0 
3 1 0 PAPER 1 :LOCATE 1 , 1 : P R I N T S P A Z E « < 2 0 ) 
3 2 0 PEN 2sLOCATE 1 , 1 : P R I N T " S c o r e s " - s t o r e 
3 3 0 PAPER 3 : FOR a = 2 TO 9 s L 0 C A T E 1,-ssPRTNr SPACE* ( 2 0 > i M 
EXT 
3 4 0 PAPER l i F C R a = 2 3 TO 2 5 : L O C A T E 1 , a : P R I N T S P A C E * ( 2 0 ' 
; I NEXT 

3 3 0 PLOT 2 3 , 4 0 , 5 : C R A U 6 1 2 , 4 0 ; D R A W 6 1 2 , 1 0 : D R A W 2 3 , 1 0 : D R 
AW 2 3 , 4 ( 1 
3 5 4 PAPER 0 
3 5 5 LOCATE 1 . 2 2 
3 5 6 FOR a = l TO 2 0 : P R 1 N T C H R * : 1 4 9 ) s : N E X T 
3 6 0 PEN 5 : P A P E R 3 
3 7 0 RESTORE 4 3 0 
3 8 3 FOR a - 1 TO 6 
3VI3 KtiAD b , c 
4 0 3 LOCATE b , c : P R I N T C H R $ ( 2 2 1 + C H R * < 1 3 ; c l o u d s 
4 1 3 LOCATE b , c + l : P R I N T c l c u d s * + C H R * ( 2 2 ) K > R » t 0 > 
4 2 3 N E X -

4 2 5 PAPER 1 
4 3 3 CATA 3 , 3 , 7 , 5 , 1 0 , 2 , 6 , 4 , 1 5 , 2 , 1 3 , 6 
4 4 0 PEN 2 i _ O C A T C 2 , 2 4 J P R I N T " L i «ie: " ; : P A = E R ftiPRlNI " 

" ; : P A P E R 2 : P R I N T S P A C E * ( 1 0 ) : P A P E R 1 
4 5 0 x s h i p = 9 : e u b ; « 1 0 : « u b 2 = 1 8 : s u b 3 = 5 : S u b 4 » 1 7 : c l o c < = 3 0 0 : b 
m0: y b o m h = 9 ; a r r = * B 7 i s u b o r b ^ O : x b o i n - I N T ' RWD*19> 2 ; / b c m - J l 
: a s t » c = 0 
4 6 B s u b l = s u b l + 0 . 5 : s u b 2 = s u b 2 - l : s u b 3 = s u b 3 < - l . 2 : s u b 4 = s u b 4 -
1 . 6 : a s t i c = a s t i c + l 
4 7 0 I F a s t i c = 5 THE'J SOUND 1 , 5 0 , 1 0 , 5 
4 8 0 I F a s t i c = 1 0 THEN SOUND 1 , 5 0 , 1 0 , 3 : a s : i c = 0 
4 9 0 GOSLJB 9 3 0 
5 0 0 LOCATE x s h i p , 9 : P A P E R 3 : P E N S i P R I N T * " : C H R * ( 1 3 2 ) } C 
H R $ ( 1 3 3 ) ; " " 
5 1 0 PAPER 0 : P E N 4 

320 LOCATE SUP 1 , I Z : P R I N I " " ; L H K * ( 1 2 E ) ; C H R * ( 1 2 9 1 

5 3 0 LOCATE s u b 2 , 1 5 : P R I N T CHR$ ( 1 3 0 ) ; C t -R* ( 1 3 1 ) ; " • 
5<10 LOCATE = u f c > 3 , l O : P R I N T " " ; C U R S ( 1 2 0 ) i C H R * ( 1 2 9 ) 
5 5 0 I F s u b o m b = l THEN GOSUB 1 0 5 0 
5 6 0 LOCATE s u b 4 , 2 1 : P R I N T C H R S < 1 3 0 ) ; C H R * I 1 3 1 ) ; " " 
5 7 0 I F • a i h l > 1 6 THEM LOCATE tu fa 1 , 1 2 i P R ! N " » " : o u t > l - l 
5 8 0 I c s u b 2 < 2 THEN LOCATE s u b 2 , 1 5 : P R I N T " " : s u b 2 = 1 8 
5 9 0 I " s u b o m b = 1 THEN SDSUB 1 0 5 0 
6 0 0 I - •3ub3>16 THEN LOCATE s u b 3 , 1 8 : P R I N T " " : s u 3 3 = l 
6 1 0 I ~ s u b 4 < 2 TV-EN LO~ATE s u b 4 , 2 1 : P R I N T " " : s u b 4 = 1 8 

6 2 0 I F I N T : R N D « 1 0 ) + 1=5 AND s u b o i t b « 0 THEN s u b n m b - 1 
6 3 0 I F s u b D m b = l THEN 30SUB 1 0 5 0 
6 3 5 a * = I N K E Y * 
6 4 0 IF , ? O Y f 0 ) = 4 UK 1 N K t Y ( 8 ) = 0 THEN x s h i p = x s h i p - 1 
6 5 0 I F JOY > 0 ) = 8 OR I N K E Y < 1 : = 0 THEN x s h i p = x s h i p + 1 
6 6 0 I F J O Y - - 0 ) - 1 6 AND b « 0 Oft a * " " AND b = 0 THEN K = x s h i 

6 7 0 I F b~1 THEN GOSUB 7 1 0 
68C IF x s h i p = 0 THEN x s h i p - 1 
A 9W TF «<ship = 10 I MEN x s h i p - 1 7 
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SOFTWARE f i t 
700 GOTO 460 
7 1 0 y b o n b = y b c < n b + l 
7 2 f l P E N LOCATE x , v t o m b - 1 : P R I N T " L O C A T E >:, v o o m b : PR 
I N T C H R M 1 3 B ) 
7 3 S I F ybcxnb= 1 2 ANL) x > = s u b l + l AMD x < = S u b l + 2 . 5 T-4EN COS 
UB 7 9 0 
7 4 3 I F y b o r o b - 1 5 AND x > = s u b 2 AND x < = s u b 2 « - l , 8 THEM GOSUB 

7 9 0 
758 IF ybomb-18 AND x>«sub3+l AND xOsub3+2.5 THEN GOS 
U B 7 W 

7 6 0 I F y b o n b = 2 1 AND x > » s u b 4 AND x < = s u b 4 - t - 2 T H E N 3QSUB 7 
9 0 
770 IF ybumb<-21 AND x<>sub<» AND *<>su t )4^ I HtN LULATE 
x , / b o m b : P R I N T " " i u - 0 : ybomb=*? 
7 9 0 R E T U R N 
7<?a FDR TO 5 
8 0 0 PEN 7 ; L O C A T E x , y b D m b : P R I N T C H f t * < 1 3 4 1 ; C H R * < 1 3 5 ) 
0 1 0 I F 4 = 1 OR a = 3 THEN SOUND 3 , 0 , 1 5 , 6 , 0 , 0 , 2 
8 2 0 PEN 7a LOCATE M , y h r v n h ; PRTNT r .H«S ( - T H R * ( 1 T 7 ) 
8 3 0 I F a = 4 T H E N SOUND 2 , 0 , 1 0 , 7 , 0 , 0 , 4 
8 4 0 h E X T 
8 5 0 L O C A T E x , y b o m b : P R I t T " 
8 6 0 I F y b o n b = 1 2 T H E N s u b 1 = 1 : L O C A T E 1 , 1 2 : P R I N T S P A C E S < 2 
0 ) j i s c o r e = s c o r e - l 
B 7 0 I F y b o t i b = 1 5 T H E N s u b 2 - 1 6 » L 0 C A T E 1 , 1 5 : P R I N T S P A C E * ( 
2 l f l » ; ; s c o r e = 9 c o r e + l 0 
8 8 0 I F y b c m b - 1 8 T H E N s u b 3 = l : L O C A T E 1 , I B : P R I N T S P A C E * ( 2 
0 ) i s s c o r e - s c a r e - 3 0 
a-?a i r y b o « b - Z l T H E N a u b 4 - 1 6 i L 0 C A T E l , Z l : F R I N T S P A C E * < 
2 0 1 ; : s c o r e = s c o r e + 5 0 
9 0 0 b = 0 : y b o m b = 9 
918 PEN 2:PAPER 1iLOCATE 7 , l t P R I N T s c o r e : P A P E R PEN A 
920 RETURN 
9 3 8 P L O T a c c , 3 2 , 1 

9 4 0 DRAW a c c , 
9 5 0 a c c = a c c - 0 . 9 
9 c B I F a c c < 1 9 2 T H E N 9 0 0 
9 7 0 RETURN 
9 B 0 L O C A T E 7 , 1 0 j P E N 7 : P A P E R 0 : P R I M T " G A M E O V E R ' S FOR A = 
1 TO 1 0 0 0 : N E X T 
9 9 0 I N K 8 , 2 4 , 6 s L O C A T E 3 , 2 B : F A P E R B i P E N 8 « P R 1 N T " D o y o u 

w a n t a n o t h e r g a m e ( y / n ) " 
1 0 0 0 a * = L Q W E R * ' H N < E Y * ) 
1 0 1 0 I F a * = " M THEM GQTO 1 2 0 P 
1 0 2 0 I F a $ = " y " T H E N 2 9 0 
1 0 3 0 I F a * = " n " T H E N I N K 0 , 0 : B O R D E R 0 : P A P E R fl:INK 1 , 1 8 : 
P E N I t NODE I t END 
1 0 4 0 GOTO 1 C 0 0 
1 0 5 0 L O C A T E x b o m , y b c m i P R I N T " ' i y b o i » = y a o m - l : L O C A T E x b o 
m , y b u m S P R I N T C H R # < 1 2 " ? > 
1 0 6 0 I F y d o r t = 9 AND x b o m > = x s t " i p * 1 AND x o o m < « = X 5 h i p + 2 THE 
N a c c = 1 9 1 : G C S U B 1 0 9 0 : R E T L R N 
1 0 7 B I F V30IT.-9 THEN L O C A T E H b o i , y b a r i : P5PER PRINT " " 
: P A F E R 0 : < b o m = I N T ( R N D * 1 9 ) + 2 : y b n m = 2 1 
1 0 B 0 RETURN 
1 0 9 0 ' 
1 1 B 0 FOR a = I TO 10 
1 1 1 0 PEN 7s PAPER 3 : L O C A T E x s h i p + 1 , 9 
1 1 2 0 P R I N T C H R S < 1 3 4 ) ; C H R * C 1 3 5 ) 
1 1 3 0 I F a = l OR a = 3 THEM SOUND 3 , 0 , 1 5 , 6 , 0 , 0 , 5 
1 1 4 e L O C A T E x s h i p + 1 , 9 
1 1 5 0 P R I N T C H R S ( 1 3 6 ) ; C H R * ( 1 3 7 ) 
U 6 K a=4 I HtN fcjUUNU 'Z , 1U , t , W, Ifl , 1 1 
1 1 7 0 NEXT 
l l Q e L O C A T E x s h i p + 1 , 9 : P A P E R 3 : P R I N T " " i L O C A T S x s h i p + 
1 , Q • PRINT " iPf iPEF 0 
llGw 6cor»=0 
1 1 9 B PEN 4 : y b o m = 2 2 : R E T U R N 

Blackjack 
David Po'ter, 
Alton, 
Hampshire. 

Hk k e IS a program called Blackjack for the 

T2K BBC micro. This program allows the 
user to play the conpiiter at a game of 
Pontoon. The aim of the game of course is to 
make your cards total 21 or as near :hat as 
pcssible, bu: without exceeding you bust. 

You both start with £100 and when yaur 
fust card is dealt vou bet on it, and another 
ore i> deijlt. You cin tnen stick with what you 

have got by pressing the space bar, o" twist to 
jet another card by pressing the Return l-.ey or 
buy another card, thus increasing your stake, 
by pressing B. I f you go bust then tne 
computer takes your bet. 

When you stick tne compu:er then has its 
go, and depending on the value o f its cards 
you either win or lose that hand. 

Dteckjac1* program 1. 
10REM Blackjack (C) David Potter 
20*~V255 
30ENVELOPE2,1,0,0,0,0,0,0,10,0,0,-2,B0,0 
40ENVELOPE3,1,2,-1,0,20,60,0,126,0,0,-126,126,0 
5 0 E N V E L O P E 4 , 3 , 0 . 0 . 0 , 1 . I . 1 , 1 2 0 . - 5 , - 1 2 . 1 2 0 . 9 E 
60VDU23,224, S, 28,28,107 ,127,107,9, 2B 
70VDU23,225,6,28,62,127,62,28,B,0 
R O U n i I ? ? ; , , , 1 * 7 7 , 1 7 7 , 1 7 7 , K ? , 7 F , 8 , 0 
9BVDU23,227,0,28,62,127,127,127,28,62 

100VDU23,228,1,3,7,15,31,63,127,255 
110VDU23,229 T 1 2 8 , 1 , 2 2 4 , , 2 4 9 , 2 5 2 , 2 5 4 , 2 5 5 
120VDU23,230,255,127,63,31,15,7,3,1 
130VDU23,231,255,254,252,248,240,224,192,12B 
1 4 0 V D U 2 3 , 2 3 2 0 , 1 5 , 1 5 , 3 3 , 6 3 , 6 3 , 6 3 
150VDU23,233,e,0,60,60,255,255,255,255 
160VDU23,234,63,63,15,15,3,3,0,0 
170VDU23,235,255,255,252,232,240,240,192,192 
180VDU23,236 ,(2,0,3,3,3,3,63,63 
190VDU23,237,192,1*?2,240,240, 240,240,255,255 
200VDU23,238,63,63,60,60,0,0,3,3 
210VDU23,239,255,255,207,207,192,192,240,240 
220VDU23,242,255,255,255,255,15,15,63,63 
230VDU23,243,252,252,252,252,192,192,240,240 
240VDU23,244,1,1,3,3,7,15.63,255 
250VDU23,245,12B,12B,192,192,224,248,252,255 
260VDU23,24b,255,63,15,7,3,3,1,1 
270VDU23,247,255,252,240,224,192,192,128,12B 
?«7ivni t s , 1 P., AT; "755 
290VDU23,249,0,0,192,192,240,240,252,252 
300CHA1N"BLACKJA-K2" 

Blackjack program 2. 
10HCDE1:DIMA» C 20):GCOL0,3; MOVE0,0: DRAW0,1020: DSAW12 

76, 1020:DRAW1276,0:DRAW0,8:ECDL0,1:MOVE 10.1010:DRAW126 
6,1010:DRAW1266,9;4:DRAW18,914:DRAW10,1013 

2flPR0CD< "Black jack" ,464,992,3) : PROCD t "B1 ack jaclc" ,46 
8,989 ,3) ; PRO-D ("B1 ack jack" , 472,984 ,1) : PR0!1D ("Bet=" , 832 
, 992,2): PRDCD ( "Bet = ", 836 , 908,0) s PROCD ("Bet=,',840,984,2 
):PROCD < ,?4B,988,3) 

30MCS=CHR*a+CHR$B+CHRS10:DIJ=CHR*228+CHR«279+MDS-fCH 
R*23B+CHR*23I : CL»=CHR»Z36^Ch*t»237»MO»fCHR^ZSBfCHR+ZJ1? : 
SP*=CHRS248+CHR»249+M0*+CHRS242+CHR«243:HE*=CHRS232+CH 

4 0 C R 1 7 . = 1 8 0 : CRZ / .= 1 0 0 : C C L 0 U R 2 : P P I NT T A B ( 1 , 1 > " f E . . " ; : CO 
L 3 U R 3 : P R I N T ' ' 1 8 0 . 0 0 ' : C 0 L C U R 2 : P R I N T T A B < 1 , 2 > " / O U . " i i C O L O 

PR I N T " ' 3 0 0 , 0 0 " 
5 0 S - 7 . = 0 : PROCST; V D U 2 8 , 1 , 3 0 , 3 3 , 4 1 C L S : V DtJ2 B , 2 , 3 0 , 3 7 , 2 B 

: 3 * / . = ! t 2O209 
tOGCQLH,1»MOVfcA0,30iDPAWiB,t2C=DRAW1220,12D;DnflW12Z 

0 , 3 0 : O R A W 6 0 , 3 0 : S C O L 0 , 3 : M G V E 4 4 B , 9 1 6 : D R A W 4 4 0 , L 0 0 6 : M 0 V E 8 3 
2 , 9 1 6 : D R A W 8 3 2 , 1 0 0 6 i P R O C D C ' Y o u r H a n d : " , 6 4 , 8 9 2 , 2 ) : A A = 0 : U 

fi=PI: 1 = 2 : V ^ = 0 : P R O C E E A L : : A = A * J = P R O C D ( " l i y H a n 
d : " , 6 4 , 5 1 0 , 2 ) 

7 0 P R O C S Q ' 9 6 , 1 6 0 , 1 > 
E 0 V D U 4 : C L S : C 0 L 0 U R 3 : P R I N T " ^ l e a s e I n p i . t Y o u r s t a < e : 

" ; : I N P U T " * ' S T 7 - : I F ST7.>CR17. T H E N C 0 L 0 U R 1 : C L S : S D U N D 3 , 3 , 
1 3 , 1 0 : P R I N T ' " S t a k e l a r g e r t h a n c r e d i t t r y a g a i n ' t T I M E 
= 0 j R E P E A T U N T I L T I M E > 2 5 0 i G C T Q 8 0 

S 0 I F S T % < = 0 T H E N C 0 L 0 L R 1 : C L 3 : S Q U N D 3 , 3 , 1 0 , 1 0 : P R I N T ' " 
• h c a n e o n c h i c k e n ! " : T I I * E = f l : R E P E A T U N T I L T I M E > 2 0 0 : G Q T O B 

0 
1 BBFRQCST: CR f/.=CR JX-STTt: PROC3G: PROCDEAL : V=V-M : A=AfJ : 

P R Q C S Q 1 3 2 0 , 3 6 0 , 1 ) i V D U 4 ; C L S : G O T D 3 2 0 
1 1 0 D E F P R O C D E A I 
120J-INT < iRND<l>*13))*1.0J-J 
1 3 0 I F J = 1 W S = " A " : G O T O 1 6 0 
1 4 0 I F J = l l W * = " J " : J = J - 1 : G O T O 1 B 0 
i F i f f l i F . i s 1 7 w s = " o , ' : . T = . r - , ; i r ; n T n i n a 
1 6 0 I F J " = 1 3 W f = " K " : J = J - 3 : G D T O 1 B 0 
1 7 0 W 4 = S T R S ( J t 
1 E ; 0 < = I N T < R N D ( 1 > * 4 ) + l 
1 S 0 I F K = 1 R * = " S " 
2 0 0 I F K = 2 R * = " H " 
2 1 0 I F K = 3 R * = " D " 
2 2 0 I F K = 4 R * = " C " 
2 3 0 L = - 1 : R E P E A T : L = L + 1 : I F W f + R t « A $ < L > T H E N 1 2 0 
2 4 0 U M T I L L = U 
230U=U+1:A*(U) =w»*R» 
2 6 0 I F X = 1 YY'.'.= 1 6 0 E L S E Y Y * = 5 4 4 
2 7 0 P R O C C A R D ( ( V * 2 2 A ) + 9 6 , Y Y a ) 
2E0IF W f - ' A " TKEN ON X GOTO 700,290 E L S E ENDPROC 
2 9 0 V D U 4 : C L S : C 0 L 0 U R 3 : I N F U T " ^ m c u n t F o r A c e " , E : l F S O 

1 AND G O U C 0 L 0 L R 1 : C L S : E 0 U N D 3 , 3 , 1 0 , 1 0 : P F I N T ' " E i t h e r 
1 n r 1 • ' T1MF=0?RFPertrUNTTLTT^F>20IPl! nrrr iT?<?« Fl ,1=R: 
C _ S : V D U 5 : E N D P R O C 

3 0 0 I F ( A A 4 1 1 1 < » 2 1 T H E N J = l l E L S E J = 1 
3 1 0 E N D P R O C 

(continued on next page) 
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SOFTWARE fik. 
(continued f'om previous page) 

3 2 0 1 F A > 2 1 T H E N 10B 
3 3 0 1 F V = S T H E N 3 7 B 
340VDU4-CLSs COLOURS:PRINT'" Cnmnwnr;";fl*=GET+;VDU5 
*50 IF A*=Ct«*13 THEN 360 ELSE IF A*=" " THEN 370 ELS 

E IF "B" PROCBUY ELSE 340 
36ePRGCDEAL:A=A+J:V=VH:GOTO320 
i /KVDU4i3LSlC0LDUR3:PRINT'* MV TURN":VDU5 
380V2=V:V=e 
390X=::P3OCDEAl.tAA=AA-i-J:VV+l: IF AA<17 AND V<5 THEM 

3"70 
1-0ZVDU4,28,2,30,37,28:CLS:GX=I0;COLOLR2:PR!NT" I Sco 

r e d . . . ";AA;C0LQl)R3:PRINT" You Scored. A:@X=fc20209 
110IF PiA>21 COLOJR2s PRINTTAB (13 ,lfl) ' 1 a u e t " : W I = l 
420IF A>21 COLOLR3:PR!NTTAB(15,1)"Vou Bus t " :WI=2 
430IF V2C5 AND V<5 AND AA<21 AND A<21 THEN 443 ELSE 

450 
4401F A>AA C0L0UR3 :PR:NTTAB ( 1 5,1) " Y o u W i n " : W I = 1 : G C T 0 

510 ELSE C D L O U R 2 : P R I N T T A B C 1 3 , 0 : - I W i n " : W I = 2 : G D T O 5 1 0 
4501F AA=21 AND 7=5 C0LOJR2:PRTMTTf lR(I 5 ) ' B L s c k J A C K 

.1 Win":CR2X=CR2X+ST-/:WI-2 :G0T0 510 
460IF A=21 AND V2=2 COLOJR3:PRINTTPB(15,1) 1Blackjack 

-You iMir " : CR17.=CR1X+STX: WI"1 :GOTO 51B 
4/01F AA<22 AND V=5 AND AA>0 CQL'JUR2: PRINTTAB<15,0) " 

5 Card T r i c k . I Win" :WI=2: GOTO 510 
4Q0IF A<22 AND V2"5 COLOUR3iPRINTTAB(15,1)"5 Card I r 

i i _ k . Y j u W1 n " : H*I = i : bU IU 5 1 H 
490IF AA=21 COLOUR2:PRINrTAB()5, f l ) "Pontoon. I Win":WI 

=2:GOTOS10 
5B0IF A—21 ^OLOUn3srniNTTAB< 13, 1) "PontooT. YOU Wn" :W 

I«1 
510IF WI = 1 THEN SOUNDl,4,80,3B:CR17.=CRlXMSTX*2>tCF2 

Z=CR2jt-STX Fl SF nR?Y=CR"/-+STX,FORl-'»0TOOCTCn 4:OOUNDJ, 
3 , ) , 2 :NEXT 

520PROCSC 
5301F CR1X=0 CR CR2X=!0 VDU2B, 1 , 7A , t • CL5:GDTO510 E 

_SE 570 
540IF CR1X=0 THEN PROCDCYou Lose T j r k e y ! " , 352 ,736 ,2 

> ELSE PROCD('OK You Win T h i s Time S u : k e r ! ' , 1 6 0 , 7 3 6 . 2 ) 
330FKUUL) (" hor Another Round Of B l a c k j a c k , " , 1 1 2 , 6 0 8 , 1 

)}FROCD("Press The Space B a r . " , 2 8 8 , 5 1 S , 1 ) 
-60REPEAT:Bt^GET*:UNTILB$=" " :VDU2B,0,31,39,0:GOTO40 
E70VDU2Q,1 , 17 ,38 , 16 : GLS: PKUUOCKr ess Epaci? For Anoth 

er ( land.",144 ,512,1) :REPEAT:Bf=GET$:UNTIL8*=" "iVDLI4:G 
QTG5B1 

SeBDEFPRQCCftRD<XZ,YS>;PR0CGQ<XX,Y%,3)JUN K jQTO 5V0, 
600,610,620 

rj- 'BGCOLO , 0 : u J A = H : PIUVEX a , Y X + 1 9 2 : V D U 2 ; 7 : MnVEX"X+1t>2,YX+ 
6 4 : V D U 2 2 7 : C E * = 3 P * : P R O C M : E N D P R O T 

6 0 0 G C O L 0 , 1 : C 3 X = I : HOVEXX, YX+ 1 9 2 : V D L I 2 ; 6 : M0VEX7+162 ,Y7 .+ 
O* : VDU2261 C E * - H E * : PROCM: ENDPROT. 

6 1 0 G C O L 0 , : : C 0 X = l s MOVEX*/., Y7.+ 1 9 2 : V D U 2 2 5 : H O V E X X * 1 6 2 , YX+ 
6 4 : V D U 2 2 5 1 C E S = 3 1 i : PROCi :ENDPROC 

A'-'PlRrm PI, 0 ; COV.=0 = MDVSX* , VDU2Z4 : HClVC X V.+ 1 6 2 , YX+ 
6 4 : V D U 2 2 4 : C E * = C L « : P R O C 1 : E N D r R O C 

6 3 0 D E F F R O C M : M O V E X a + 1 J 0 , Y 7 . - 9 6 : J - t = S T R * ( O J ) i IF L E N ( J T ) = 
1 OR O J > 1 0 VDU9 

6 * 0 1 F O J > l AND Q J t l l THEN P R I N T ; J $ ELSE PR I N T ; H t 
6S0MOVEX7. ,Y- / . *224: I F 0 J > 1 AND 0 J < 1 1 THEN F R I N T ; C* ELS 

E P R I N - ; W * 
6 & 0 I F 0 J > J AND O J < t l ThEN PR3CD ( J * , X7.+32, Y X + 1 6 0 , COX) 

ELSE : F D J O l PROCD ( W t , X X * 3 2 , YX+1 6 0 , COX) 
6 7 0 I F DJ= 1 H0VEX7.+64, Y X + 1 6 0 : 3 RINTCEJ . 
6E0ENDP=^OC 
690DEFP=?OCSD ! XX, Y7., COL) : GCDL0 , COL: M07E XX , Y X t lOVE X / .+1 

9 2 , YX: PI 0 T 8 5 , X X + 1 9 2 , Y X + 2 S 6 : MOVEX*/, Y X + 2 5 6 I P L 0 T B 5 , XX , Y7.: 
VDU'is S C O L H , a : MOVEXX, Y K + 3 E i VI)U24S:MDVCX-/I > 164 , : V^U2 
4 4 : HOVEX7.+ 1 6 4 , 7 X + 2 5 6 : V D U 2 4 6 : MOv-EXX, V X + 2 S 4 1 V D U 2 4 7 : S O U N D 
0 , 2 , 4 , U S D U N D 0 , 0 , 0 , 0 : ENDFROC 

700DEFPROCST: VIX l ? f l . 'X?, 7 , Tf l , 1 : C L S : '. F S T 7 = 0 PR3CD ( " 0 . 0 
0 " , 1 0 2 4 , 9 B B , 3 ) : G O T O 7 2 0 

7 1 0 S ~ * ® 3 T R # ( S T X ) : f ' R O C D ( S T * , 1 0 0 0 , 9 G B , 3 ) : A L = L E M ( S T * i » 3 
2 : P R O C D ( " . 0 0 " , A L + 1 0 2 4 , 9 8 8 , 3 ) 

7 2 0 V D U 2 3 , 2 , 3 0 , 3 7 , 2 8 : E N C P R Q C 
730DEFPROC5C: VDJ26 , 0 , 3 1 , 3 9 , 0 : C0L0UR3: IF CR2X(.=e CR2X 

=0:COLOUR1 
/ W H K L N I IFB(6,1) ;CR2:'.; " " J C O L O U R 3 : I " C ^ L X < = 0 C R 1 X = 0 

: C O L O U R 1 
7 5 0 P R I N T T P B ( 6 , 2 ) ; C R 1 ^ ; " " ; C O L O U R S : V 3 U 2 8 , 2 , 3 0 , 3 7 , 2 8 : 

CNDFROC 
760DEFPROCBUY 
7 7 0 y D U 4 : COLOUR2: C L S : PR I NT ' " How iiiLCh d o y o u w a n t t o 

p a y 7 " ; e I N P U T " ' " 3 U X : I T DJX>CR1X THEN COLOUK1:CLS:SUUN 
D 3 , 3 , 1 8 , 1 0 : P R I N T " ' T o o mu=h t r y a g a i n ! ' : T I M E = 0 : REPEATU 
N ~ 1 L T I f E > 2 0 0 : C L S : B O T O 7 7 0 

7 B 0 S T X = S T X + B U X : C R ! 7 = r R 1 K - B U X • P R O C S T s PROCEC. CLBJCNDPR 
OC 

7 9 0 D E F P R O C D ( A S , K , L , C O ) 
8 0 3 G C O L B , C O : LOCAL N : A X = f c A : X X = 0 : YX= l iA ) n=«,A0P»i : F LEN CA 

K = K + 6 
813FQRN=1 TO L E N ( A * > : B * = M X D * 1 A t , N , 1 ) : " ' D ' A E C ( B $ ) : C f i L L 

' & F F F 1 ) i V D U 2 3 , 2 4 0 , D ? 1 , D ? l , 0 ^ 2 , 0 7 2 , D 7 3 . D ? 3 , C 7 4 . , 2 3 , 
z t -1 , D75 , D ? 5 , D ? t , , D ? 7 , D ? 7 , D 7 8 , D ? B : VDU5 : M0V/EK+ ( N » 3 2 ) , 
L : V D U 2 4 0 : H O V E K + ( N * 3 2 ) , L - 3 2 : V D U 2 4 1 : N E X T N s V D U 4 : E N D ' R O C 

Utilities 
TS What tun, 
County Durham. 

THIS is A I.OADZR program tor three michine-
ccdc routines which are as follows: 
| A cassette motcr switch: this switc.ies the 
casseile motor on so that lapts can be re-
wound or fast forwarded whi le yon :irr using 
the keyboaid to program or a program is 
running. 
T.te relevant Dan statemcnis are in lines 
40-50. After running type: 

SYS 673 
FL Key w i l l now switch the cassette motor on 
F> Key w i l l switch i l ofT. 
To ki l l tiiis routine press Run Mop/Restore. 
| R;ndom character co our: tfiis brightens 
the screen up when you are typing by 
changing the colour of esch character as you 
type. The cursor aUo flashes different colours. 
It does not print a character the simc colour as 
the screen so all characters fhould be visible 
whichever screen colour you use. It also adds 
colour to the listings. 

The relevant Duui stntimenis nrc in line? 
70-80. After running type: 

S Y S 6 7 3 

To ki l l this routines pros Run Stop/Restore. 
d Clear screen: this :ou:inc enables you to 
clear areas of the scrccn and leave the icsi 
intact 

SYS 673 clears the top half o f the screen. As 
it is it clears the top eleven lines. To change 

the number c f lines Poke £74, X where X is a | Poke 691 with o number bciwccn 1-21. 
number between 0-22. Th is clears X + 1 lines. SYS 104 clears the right eleven columns 

SYS 678 clears the bol lum half c f the T o c.iange Poke 724 wi th a number between 
screen. 'Hie routine wi l l clcar the bottom 0-20. 
twelve lines. T o change this Poke fiSS to a T o use the routines type in the .oader anc 
number between 0-21. Thi<i murine can also ihe relevant doto statements f< r t ic roui i iK 
be used to clear the middle to the screen by you want. The first two wi l l not run together, 
poking a number between 0-22 to location 679 The third can be used w i th the other two i f it 
which is greater than that in location 685. is loaded into a different area of memory as 

SYS 691 clears the left eleven co.urrns o f long as the call addresses to the routines are 
:hc screen T o change t i e ntimhrr o f columns changed to :he new memory area. 

Vic utilities 
G«*S73 

20 REflDfi: IFA-S99THEHENII 
30 P0KEG,H:Q-G+1:0OTO2fl 
39 R6W***CftSSETTE MOTOR SHITCH 

lfrtlHUU<I69, 174, 141,20 3, 165 2,141.21,3, , 36,165-3S7, 201,39 249, 7 201 .• 47,240 

41 DRTA191,234,173,17,143,9,&4,;4l.17.143,173,28,145,41,12,141,28,143.76,19:, 234 
,159,234 
42 DHTH141,28,145,169,62,I41>17,14i,7o,l?l 234 
30 DHTR939 

69 REHtH*|iRfHri0vl CHflRRCTER COLOUR 
70 Dftrf t l20,169,174,141,20,3,169,2,141-21.3,89,96,163-0,141,27,145,173,24,145,77, 
20. 145 
71 DRTA14,7, 133,234,173, 11, 1 -M , 7*, 74, 7<», 14, 41 . f , IS/-, 234,203, 14, 36 H 42, 41,7,291, 7, 
206,3 
72 DHIH1?.41,7,24 133,234,165,2S4,141,134.2.76 191 234 
80 DHIH999 

83 REf1#**CLEflR SC'EEN 
86 
8 7 
89 REn**wTDP 
90 Df i 'H lM, 18.76-I23,22i ' 
99 RFrtWUlxROrTOM 
100 DRTftieZ.-22.32-141,234,202.224, 18,208-240, 76, 129,229 
185 REf-1***LEFT 
11W DRTR162 22 168,13,3>,143/234,262,16-248,76,IZ9,229 
11? Keri***RIQhT 

128 DHTR162. 22. 16®, 21, 32, l=i6,234,3S, 179,234,163,32,143.289 169, 1, 145,243,136-152 
121 DHTH<e,298.23~,2?2,l6,232,76-129,229 
12? DftTRSW 
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Tape Index 
Terence Brown, 
Pont eland. 
Newcastle upon Tyne. 

T US PROGRAM creates a file of tlie cassettes 
contents anc should normally be savec at the 
beginning of side i. I l may be used for either 
fh® lr>K or 48K Specirun. Alter entering the 
program. Run. You will then be askid to eniei 
the Tape Tit le alter which the mcr.u is giver 
providing options u>: 
1. Print Contents ol cata memory. 
2. LPrint Contents of data memory. 

SOFTWARE M 
а. tnter new data i r to memory. 
4. Change e x i t i n g data memory. 
5. Save program and data memory, 
б. Stop program. 

After the program has heen saved any future 
Load wil l result in it au:o starting at option I. 

When entering Data there is no need to ent-r 
the data in nrrlfr us the program rottains a Knrr 
jubroutine — lints ")00 to 930 — which will 
sort in:o order of, first, side and t.ien tape 
countei. 

For those who do not yet know how to enter 
line 0, rnr.T ihis linp as line and alte- rh;tt 
Enter £S a direct command 

POKE 237E6,0 

Line 1 will nov br changed to line 0. 
The data memory has been cimensioned as 

13 because this fills one screen without heing 
asked "scroll?" and litis is usually sufficient for 
most computer tapes However., if additional 
dna memory if rcquiicd then al:cr the value cf 
" v " in line 10. 

I f vou Break the program for am- reason d.i 
not type Run as this will clear ail variables/ 
strings. Restart by entering 

GOTO 40 
However, once the prograrr has bizen us:d it 
may be reused on another tape by breaking the 
progranr — option 6 — then press Run to :lear 
the memory for new Jala. 

L-if 
D 5 • I ' 

PAPER 7: U K C. 

c . 3 ; " 
RNNTFNTS 

0 > R E I 1 T * T f i P c INC-z • 
© TERR/ 6R0JN 

10 L t <J = id . u i n in t'j 
•j ,4.) : DIM P i : y , 1 0 l d i -
I M e $ t 3 : . f o r n = l T O * 
s n n e x ~ n 

£ C I N P U T £ » . B . " T B P E " I T L E 
_IKE • 9 
2 5 I F L E N ' 5 3 2 T H E N GC TO i C 
? 0 L E T C$11 ' : - 1 0 0 0 " L E T F S - i ' 

-••rTS INDEX" 
1 0 BORDER 

R I 3 H T O: C L 5 
5 0 PR I N T R~ 

" : « T 1 -
T 2 , 5 , " 

^0 PPIMT "0P~:0R«5 AVAILS 
L - , p r i n t c o n t e n t s 

a _ P P I t ! " c o w e n r s 
E N T E R HEU CRTC i 

GE C-fiTR 5 5 A U E " 5 
r -TQP" 

TO I N = U T RT C 0 " E N T E R O P T I O -
NUI'IOCR LXÎ e IF" O 
R : S < " 6 " T H E N GO ~ 0 7 0 

8 0 C-0 TC U f i L Z S t 1 0 0 
1 0 0 6 0 3 0 E P 7 : P A P E R 7 . I N K 0 : S 

=»XQIIT 1. CL; 
1 1 0 P R I M T P f t P £ P s I N K 7. AT 0 . 1 

•:T F '32-LEN TT 2 *.S GO SUB 7G 
£ I N P U T R - 3 . ; , ' P R E 5 3 E : i ~ E P 

.i so t-z .'e 
= 0 0 - P R I N T I N ' , E R S E 1 HT 3 I N T 

( 3 2 - L E N t » ) / 2 ) ; t $ L P P I N T 
2 1 0 L P R I N T AT 2 . C : " S I D E " RT S 6 

rN">F> " .A 
B L S " 

. " C O ' J H T " n l £ 1 r . "PROGRAM T I T L E " 
2 £ 0 L P R I N T , = 9 P n = l T O y 
£ 3 0 c $ i u i n . t > <>"" " THEN LP 

P I N T T f i E 2 ; CS " I ( D . 1) ; T A S 7 : c t r u 
( n ) , 2 TO ) ; T A B 39.of(win:) 
24-0 N E X T n GD TG 1 3 
JVJO C L S P R I - 1 T r 1 - i ?; "CR-FTCFTL! 

'3 NED C-RTA" : F O P H s I ~ j 
310 I F CS'li (f l) i = "HEN e : 

3LiE 3 0 ( ! GO 5 L = Si :C Z t . P L ' - P.T r 
r CO GJ : = 'y E 'TEP OMC'riEF 

LINE IF es ' 11 = T>" OP -
S < 1 . = ' !;•• irO T O 

3 2 C NEXT r, P R I N T 3 T 6 . 1 6 ; * ' M E M O 
P / F i . l t . i . ' P A U S E 2 0 0 : GC T 0 3 0 0 

I 0 i ? C L S . P R I ! : T R T 0 , 9 , C I - f l N G I N 
G D P T R " . GO SUB " 0 0 

1 1 C I M P L T HT 0 , 0 " E N T E R ' S I D E 
e n d CC'UNT OF I T E r i T O S E Ch f lMGED 

L I M E d S ; " L I N E * f 
1 2 C FOR n s l ' T O <t 
13C 3 " • : 5 - , < | r > THE ' - C L ^ 

p p t s i T I T 0 . 3 ' C H f i M G I N G i > i T P ' 
CO JLfr acc pprr : - FT t . i " :» 
I . 1 1 p R T e , 1 ~ zs ' u t n ) • f 

1 7 : p $ - > - S U E - 3 K P . I T 
RT 0 , 0 . CO - C . J I 3 H TO C i R H G E Pi'. 
OTHER r . L I N E 3 1 IF a s i l ' = " r , • 

a t ( 1 5 = " H " T H E N <30 TO 9 0 0 
4 1 0 N E X T r : GO " 0 1 0 0 

C L 5 P R I N T R T 1 0 f S : " R E U I N C 
r o RECORr, • ^ - . r p " - T - - , Tf.sr 

E X ' L I N E 1 0 0 J t : P R I r r - HT o 
PP.OGPRt- B E E N 5A-JEC -

T 1 0 , 1 2 ; " T O O E R I - Y " . RT 1 1 . 6 " F E ' J 

iNC- TA-E RtJD PLf l r - jea iFv -CTS 
IMOEK 30 TO 
sec 
- 0 0 P R 3 H " A T 2 C 3 I D E ' 2 r 
COUNT R T 2. l i PROC-^ ' - * T I T L = 

PRINT n = l TC W 
T C O Z~ C S . i " " T H E t J P R 

INT TAB 2 ; t % I ><> • ri 5 ,1} TfiE 7 ; : 1 • " • 
r> i £ TO ) . TAE 2 0 , P t I ( n ' ! ' 

7 3 0 N E ' - T -< : R E ^ ' J F N 
ROf l P ^ TNT AT 1 , 3 " 5 T D E . " . A T 

5 : COUNT 5 S : " P R O G R A M 
- E T U R - : 
I H P - J ^ C P . =WTEP 
L I K E a 5 " I t i T 

3 3 0 I N P U T A T 3 . 0 ; : • : . ' " 
. L I N E e = - R I N T i T ; i : 

o l O I N P U T A T 0 . 0 . " E k T E P FROGRA 
r i ' . ••; L I M E f - i 1 ( D ) P R r ^ T R T 5 
. 1 ' , P t 1 " > - LT T L t : in ( | I ) S O S + (. i 

5 5 0 I N P U T RT 0 . 0 : " A P E O E ' f l l L S 
ORRECT " •; L I N E i £ I F a ( i l . = " n 
" OP 3 $ !. | = N " T H E N GO T O S 2 0 rn:-IT NT

 I, IT," ••, RT 6,17 " 
" ; A T 3 , 1 7 , 1 R E T ' J R 

rCO t K=1 
: . ^ i - I TO '4 
5L0 3- C5 : 

NE 'T 
00 

9 3 0 N E X T f 

T 3 4 -1 L E T 

Z? Xs0 T H E N 

GO TO 13.0 

=0 rO 
T H E N _ 

O R E M *«»•« P R I N T -C — — > L» P R X N T 
X RHLM H A L L D O R R O S S E B O 
2 R E M Hca*c / a a * JH 
3 R E M 
a-O r»-OR N - 3 O O 0 0 T O 3 8 8 8 3 
3 O F i K A D D T A U 
3 O D T A — V A U C + D T A $ ) 
U. O F R - E R ^ D T A 
5 O P O K L E N . E>TA 
Ci O N E X T 
V O X F K R < > 1 0 3 ? 2 T H F . N P R I N T - ' D A T A E R R O R " : .T .TOP 
BO P R I N T " D A T A O K . *i 
Q O IP JR. X N T ; P R I N T " P R E S S A K E Y T O C S A V E " 

Q E T A I H t c s A v E r * * — . A 3 a a o o . K s e a a e 
O O D A T A A O . . A S • O O . a .'5 . O X . A <3 . O i l . 

X 3- O D A T A O Z . A i i . OC . C S . B A . z> c . 0 7 . A A . A Q 
1 Z O D A T A O r , a -z, . o o , D O . O 6 3 A . a s . o c 
X 3 0 O A T A A 2 . 3 H . A S . O C . a 5 . O 3 C 8 , =>o . O 2 
1 U O D A T A E 6 . O Z . B i . o a . C 9 • D O . z> c . o s . H: a 
1 5 O D A T A 0 3 . A 9 . O 3 . C 5 . O 3 . OO . E D . 6 O . Q 
I S O D A T A O i l . A 5 , O 3 . c s , O C . F-C . x a . c a . r> o 
1 v Q D A T A O S . . r.Cj. . 0 2 . 1£<5 . O 3 . A 5 . 3 3 . C 9 . o s 
I S O D A ' X A ^ O . F -3 . 3 A . o a , 3 C . 0 2 . A 5 . O U . C 5 
i o n n A T A .1 r . ~~> n . n . a A . O 1 - O X . D O . C i l 

Print to LPrint 
Haildor Rossebo, 
Norway. 

THIS MACHIMF-CODE NROJRAM repiaces d l 
Frints n u Basic proyiaui with I.Piiuts, and 
vice versa. It was written on an Oric-1 48K, 
hut it will alsj work on the KiK Atmos The 
machire-cude is ully relocatable. 

To get the machine-codc going call 33800. 
I f you then list y j u i Basic program you'll s;c 
that all tne prints htve been chrngcd to 
LPrint. Another call w.ll change them back. 

'I he switch is located in and other 
values then H BA here wil l miike lie program 
conver Prinn to LPrirt3. 

Catalogue 
A C Oliver, 
Dob walls, 
Cornwall. mmz 
THIS PROGRAM allows you to make a 
catalogue cf programs stored on cassette. The 
program, written in position-independent 
code, was originally designed for R^m. bui 
wil l reside anywhere in Ram. 

On execution you are asked if you require a 
printout. Typing any other key than Y wi l l 
lust put a printout to i l u screen. To Hold the 
present information on the screen, just turn 
off ihe rap? deck 

T.i exit from the program you must press 
the reset button. 

ID Hfci - E«I;R i'« 
-rr, mr. BTnlnr, 1* rtnil! 1 Î SI SO HEl flfUl 7KH T>E 0€C»:::.»1 

24A80 • 3D JD 3D 3D 3D 3D 30 3D _ 4BB ID Hfci - E«I;R i'« 
-rr, mr. BTnlnr, 1* rtnil! 1 Î SI SO HEl flfUl 7KH T>E 0€C»:::.»1 240BD t JD i D 3D JD JD -H> 30 30 - 40U 
4U POINT ' EMTER STflBT W0K.S3 ' 11 1WUT STARr 2 4 6 9 6 I 3D 3D HO 00 A6 SB 27 04 - 472 » PH1NT ' EM-FFT FIKIBII »NON : i [WAIT FLHIM 2 4 / 0 4 . 8D 19 20 F8 39 8D 13 Ba 3 854 
« J FCR N -ST«IT M r INIIIII AIEF 8 

2 4 7 1 2 
8D 19 20 F8 39 8D Ba 854 

ta PRIMT HI-t -i 2 4 7 1 2 : 00 7C 26 46 8E 0 6 09 5F ft 475 » TT'OIIKPU! AI,I-O 2 4 7 2 0 z f,6 85 fct> e? 5C Cl 03 25 777 tO FDR B-l 
W p-VNN-

TD Ltxifi*! ÂTT- 3 2 4 7 2 8 i F7 20 EA BD 80 0C AO 9F 1174 
100 TT-Tr.Pii'tit:t 'N.n.f 24736 1 6 2 a s 39 7F B2 02 7¥ 02 « $24 
NO I-I*UNT:xi >20 FftlhT • - -I ,30 WUT u 

2 4 7 4 4 
2 4 7 5 2 t 

03 
?F 

8E 
r<0 

C6 
P4 

ea 
no 

EF 
SF 

00 ™ 7£ 
Ufa 

A3 
24 a 

641 
839 

ISO >F VA_tt«1I>tl THEM PBIMT ERROR -EMM Lt*E MA! 2 4 7 6 0 t 10 66 C0 7C 27 C6 2B C4 m 7 9 8 
H - I G C T D N 1 . !£(T 2 4 ' ' 6 a i B6 02 P2 IC E7 HZ 02 2a M 4B1 

24 ->7L * cri Pfc 03 QZ 4C D7 aa a ; * kOS 
24376 ! 1 ? 0) 27 70 BC B<r f\b H0 «- 519 247S4 I 20 F i ED 16 FA PR B7 07 * 7 9 5 
24584 ; 27 18 BD Q0 BC 21! F7 0D =3 6B4 2 4 " ? 2 t ai 4F F6 «2 E2 CD 2C B3 a. £.34 
24392 : 00 55 53 43 2B se 5 2 4 9 m 517 2480H I 30 CB 3(1 IE F9 RD B4 l i • 317 
24640 ! 4t T5« IS ZIC 3*1 Z)r bt m 3YI s BV EU tffl ED 2D 06 e© B7 763 
246S8 : 20 ea BD on ai DC B0 0 6 w 631 2 4 8 1 6 : 02 01 4F F6 02 03 HD 13 = 493 
24616 : 2 ' FS B1 5? 27 BE BE 0 1 m 69B 2 4 0 2 4 ; 8S 50 CB 30 IC 89 ED 9B = 90 1 
.£4624 : 66 Br 02 05 17 EE EE 2 0 — 337 24832 : E B9 8D 97 86 en BD 95 = 394 
246S2 : BE BB OF BF Ki 17 315 24848 : 16 f F "A 59 19 • l 0A 25 = 736 
24M(fl : 08 E3 39 8C 04 e c 35 2 0 1 645 24848 : 03 B0 OA sc: 7A B2 01 26 - 396 
24648 : 3C 0I> 0D 44 IS 4C 43 4E 452 2 4 8 5 6 : F2 i9 86 20 C6 05 17 F " = ?46 

41 4D 45 20 20 2B 20 4 2 A 4 as 74864 X 7A 5RT 26 FA J9 BE 04 03 s 703 
246S4 : 4C 4B 53 2 0 77 45 57 •> 431 24B72 : PF 00 00 86 A7 00 82 = ?92 
24672 : 52 53 BD 3D 3P 3 1 3D 3T3 433 24800 3 06 00 F9 39 - 330 

VOUR COMPUTEH, MARCH 1^85 129 



INDEX 
Simon Rollins completes the 
updated version of the YC index. 
The first digit after the reference 
refers to the volume number, the 
second to issue number and the 
third to the page. 
VIC 20 
Rif scrrcn, 2, 10, 61 
CiBseite, 1. 5. 53 
Ctsil, 4, 3, 101 
Colour and sou id, 2, 1, 38 
Communications pert, i , 3, 44 
Draw, 4, 7. lll-i 
Expansion, 3, 12, 1)7 
Games see GAMES 
H jj.li Resolution Giaphcs, 2, 4, 57 
Hi?.h Resolution Giaphcs, , 3,29 
Joystick control. 1, 1, 39 
MultKOlovred graphics, 3, I, 85 
Mailt.scrccrt, 3,7, .1-1 
Music, 2, 2, 51 
Po.vphinic boo;ie, 3, 3. Ml 
Programs 
>U Effect, 1, V, 17! 
Aim Arcade, 2, 4, 77 
Alien Hauliers. 3, 10, IS6 
Appl- Drop. I, HI, 175 
Astro Gladiator 3, 6, 167 
Block Graphics, 2, 5, 76 
Bomber, 2, 12, 99 
BREAKING O J I , 2, 4, 71 
CFSH. I, 3, 101 
ClainjjinK Goals, 3, 2, 133 
Lhanec ot Meir.oiy, 2. o. 9C 
Character I.dicor, 3, 7, "75 
Clock, 3. 7. 17S 
De:iniul Liter, 3, 2, 13" 

1 ], 101 
Dodgenv 12, 212 
Double Height, 3, ID. 2115 
Eailh [ivaccr, 2, 8, 79 
Fighter Rail, 2, 83 
PlvCat.-hrr, 4, 2, 191 
Footballer. I, 3, 17' 
Four Kjurinea, 3, 2. 120 
Gold Grabber, 1, 8, 159 
Graph Screen, 1, ! i, 10} 
Gnvevird-20, 4, 12. 189 
GUESS ' -Who - M a i , 4, 157 
Gucssirg Game. 2, 3, 70 
Hijli Resolutior, 2, 5, 75 
Indcxvi, .7. 10, S5 
Ke,* Tc Fuicticns, 2, b, 73 
Kc< Word Uefiner, 3, S, 170 
Lift, 3. 6. 181 
1,1ft Expecuncv, y j 
Light Cycles. 4, 6, 180 
Mconlund, 4, 5,171 
N'ijhi Trair., 3. I I, 1f>5 
On ihe Grid, 3,4, 138 
I'etks ;i id Tokei. 2, 6, 67 
Piano Keys. 2, 3, 7: 
l'inball, 4, I hi 
I'oly — Pen filmic, 2, 10. 93 
Quck copy, "J, :, 115 
Riwetiaek, i, 7. 157 
Rayimc RAM, 2, 7 83 
Self Writing, 3. 10, 203 
Snind Option, !\ 4, 137 
Soittda Familiar, 3, J, 09 
Sot nds of Alarm, 2, 8. £5 
Sprinie:, 5, 1. Ifo 
Sul Ilisit, 3, 5, 165 
Swoosh 4, 11, 184 
Tank Killer, 3, 3. 123 
The Situs Grid JS expansion), 4, 5, 
175 
Thrcc-D-Mize Olso PITT), 3, 2, 125 
I ftiisitiJS ofZagOJsk 4, 3. 77 
Treasures of 7;if,oisl: 1, (, 161 
Trcn II, i>, 11V 
Tunnel Vision, 2, 6. 77 

VIC Stick (tcquires 1 joystick), 2. 12, 
lt>6 
VIC Synth, 2, 12, 103 
Resolution, 3. 1 3 
Soli ware survey, 2 , 6 , 2-1 
Sofiware survey, 2, '0 
Software smvey, 3. t> 6 i 
Soli ware survey, 4, II, 57 
T h i n g s to do with Your VIC, 4. 6, 
139 

Tricks, 3, 32, I4H 
Utilities 
A«-mHrr (rorr«-|io-is, II. 15., 2,0, 
58 
Auto N imh:r, 4, 4 ,187 
Backup. 4. 177 
Caning ie, 4, i , 187 
Disissetnblcr, 3, 6, SO 
Draw, 4, 7, 109 
Expansion. I. II). 147 
Extended Basic, 3, 11, 171 
L in ; Delete. 4, I, 201 
M C Mover, 5, 1, 173 
New Oviujiui id!, 4, 12, 197 
Panllcl I ' r i r ter Interface, 4, 2, 161 
Siring Dumi , 3. 12, 231 
Ut i l i l v ?ro!tramr. 4, 10. 181 
Z ip Load, 5, 1, 151 
V a r i a b l e s , 3, 4. 95 
Vcctor, 2, I t , (7 
VO K C J »n the VIC. 3, i , lt '7 
Tomorrow1® T - c h i o l o i y , 3, 1, 34 
Wai son's Worcs, 4, 7, 69 
Who's In Cont ro l , 4, 13, 71 
Your Computer Index (Vo,units 1-3), 
4, 1, 205 
Wr.tinn a Word 1'tocessor, 3. 7, 7*t 
7.\t0 - 8 1 Bookc, I, I, 19 
ZX«0 Keyboard Changes , 2, 1. 61 
Z X S O - 8 1 Machine Code 
P r o g r a m m i n g , I , 2, 26 
i'.XMI-Kl Machine C o d e 

'Programming , I, 4, 57 
ZXS0 Peeks & Pokes , , 1 , 2 9 
/ X 8 0 - 8 1 Software Survey , I. J, lb 
ZX80 ROM Switch, 1, 3, 3) 
ZX SI 
Adventure W r i t h g (see cvrre;iiors 2, 6, 
I 3), 2, 4, 24 
Ar.snatcd G-aphics {sec corrccrions 2, 3, 
11), 2, 52 
Betla Bisic(16K — «•<* OM-rr-tinr* 4 , 6 , 
43), 4, 4, 125 
Capabilities, 2. % 37 
Cards of Fate, 3; 6, 147 
Olios (IK>, 2, 12, fti 
Chess (IK). 3, I 81 
Cl ios (1K>. 3, 2 100 
Dr.u ' Riutine (s;e corrections. 4. 3. 44), 
4, 2, 107 
basing Opcrnioti, 1 ,4, 76 
Faked EOS. 3, 10, 110 
Fual Bti ie. 3, 7, 139 
Forih Simulnior, 2, 12, S4 
Games see C A M Pit 
Games writing, (1K) : 2, I , f.4 (ste 
corr.-cticns '3, I, 27) 
Games writing ( IK ) , 2, 12, 73 
Graphics. 2. 1. IS 
lnctcvcr, 7, 0 68 
Jovslick^ (constriiCtiotl), 2, 5, 46 
Machine ctxW one, 4, 57 {see corrections 
1 ,5 11) 
Machine cotfc one, i , », i4 
Machinc codc two, 2, 9, 12 
Machine code th-cc, 2, 10, 6S (set 
correction". 3. I , 7?) 
Machine cotfc lo ir, ] 1, 83 
M id l i ne code editor ( I f iK) , 3, 3, 75 
Madnnc codc niotiitor. 2 h. 30 
Music, 3. J4 
r i n l a l l , 2 , If), If. 
Programs 
3D 0 X 0 , 4, 6, 174 
Alie i Auack 2, 1, J. 
A l i o Search ( IK ) , 2, I , 62 
Ark Roval ( IK ) , 1, 5- 79 
Artful dt-Jirt ( IK ) , 2, (,, ',(, 
Assault cratt ( I6K), J. 6, 69 
As vou like t ( IK ) , 2, 7,S2 
Automatic R.-m ( IhK), 2 ,9 , <"5 
AUK. R e i H IK), 3, I t . 227 
K.ir-jrap:l plotter ( IK ) , I , I , 
Busk truth < K), 2, 2, 71 

( I K ) , I. 4, 72 
Rionvthms (If iK), 2. 4. SO 

Dnrder-1 lie Uise IK.), 2,7, 91 
Boa d pmc (IfiK), 2, 8, 34 
Bomb disposal (IK), 1, 5, 79 
Boinbsqnad, 4, 5. 165 
Bon- Idle (16K), 3. 4, 151 
Boated, 4, o, t 
Brahma [IK;, 2,4, 77 
Calculated Risk (IK) 2, 2, 7<-
Calculator (16K) 2, S, 8 
Can,-on »\$saull, 4, t'J, l : s 
Card Treks (I6K), 2, 3. 69 
Castle ol Carman, 4, I I , 183 
Clut lo Clues (IK), 7. 91 
Cod; machine, (IK), 3, 1, 119 
Cod? storage, 2,10, 91 
Cod; transfer, (IK), 2, 6,67 
Cukitm Hcicll, 2, 10 91 
Cou plet: music '16K), 1 2. 61 
Cost price, ( K), 2, 1, 70 
: însulr -he Orade, ( K). 1, 3. 71 
Course and T t m t , (IK), 2, 7, 85 
Crictet score. (UK), 2, I, 64 
Crossword cliaUeige, !, 1, 47 
Cyplhjj Breaker (IK), 2, 4, ?j 
r^ri-er Man (IK). 3,7, 353 
Datacalc (Sptead;heet), 4, 2, 130 
Dealh Worm (IK), 3,9, .50 
)arc Dc'il, (16K), 2,2, (.9 
Dice Thrower. 2. 5, 85 
Jisajseuibliji-̂ , 2. 5, 85 
Dnuilc lt.-ipu ( ur ntci), 2, 4, (il 
Dravins Program (IK), 3, 6, 165 
Dunjcons, (IK). 2, H. 75 (see corrections 
2, U«, 15) 
HffoitkM itKfcx (IK.), 2, I, 61 
F.ntcrprise Rescue ( IK ) , 2, 3, 71 
Bquuions soKcd ( IK , 2, 2, 74 
Fvari mirVi 1. 3, 
External ir.pus (frojccl), 2, 1, 71 
Fasrtr p.rnphi.-s, 2, 8, 83 
Faster Slow node, 2, 4, 7:> 
Hgtrer l lloi {loK), ^ <2 
Fî -u-e htndling (IK). I, 4. 74 
Filing Point (3.21K), 2, 9, 95 
Formula lor Succ:ss, J, 2, 75 
Fou: x four x Iota, (15K). 3, 8, H7 
Free mcraorv. I, 4, 6* 
Golf (16K), 3, J 2, 21 
Gia^iiai Stlin^s ( i o k ; , 2 ,8, s i 
Grcei ev<d inons er, ., 3, 65 
Half-Life 1, 5, /• 
Hex :onvcrl. 2. 6. 76 
High resolution graph, 2, 10, 87 
IIol pursuit, 2, 5,79 
Innocent indexing, 1, 3, 61 
intelligent Ariiitu (IK), 3.9, 151 
Keyboard rev:rse, 2, j, 72 
Ko'r.f Junp (I6K1, 3 ,6, 170 
Landscape (16K), 2, 9, 89 
Lateral scroll, (16K), 2, 3, 71 
Latest scr rr (lijKi, |, 3, 67 
Learning fun, 2, 2, 71 
l.incdravcr, 1,1. 6(1 
List remedy, i, 3, 135 
List self starters, 2, 12, 106 
Lower case (HiK). 2, 9, 94 
Lunar manoeuvre (16K), 2, 4. 75 
Macfinc -,X)de lips, 1,5, 71 
Maths teaching, i. 5, 75 
Matrix M M V P I (IK). h. 187 
Mazcchatc, 3, 2, 128 (see corrections 3, 
3, 28i 
Mcmnry ccoiutny, 2, I, 65 
Metnjry Man. i. (IK) 
Micro nia;$tre, 2, 8, 85 
Molecules (16K), 2, 3,67 
Moor lanler, 2. I, 63 
Moving graphics, I, 4. 69 
Music notation, 2. 12, 109 
Mystery, 3, 1 , l i l 
Mystery j: ro^nm, 2, 4, 72 
Never a c osswotd. J, 5. 77 
New .juirt. 2, 12, 105 
Nor Gtoiges DJV (16K), 2, 5, 7r> 
Noughts End crosses, 2, 67 
Number square (UK), 3, I, 127 
Crgar.ic iuncs(16K), 1, 6, 70 
PalinJiutrM. 5, 77 
Padcalc (16K) 3, ), 173 
Pasta's Triangle, 2, 6. 69 
Plotter - Planner. 2, \ 81 
faint to hunt, 1, 2, 6 
Pjlyiuniiil Solver I, I, 4S 
P.TO'IS Prediction, . 2, 65 
Prime Mn-nhrrv r -l 70 
Progrtm Nam:, 2, 11, 110 
Quick Peck, 2 12,105 
React on Timer, 1, I, 47 
Rcmcnber lo Kcivintbrr, I. 4,0/ (iec 
cerrcctioiu 2.1, II) 
Rem memory, 2, 5, 97 
Ri'volationjrv Art. I. •'. 71 
Rotating Displuv (16Ki, 3, 10. 179 
Rthvm Band, i.' 2. 12< 
KOM Tricks. 2, 4 72 
Saline I'M, 4, 01 

I Silii'oi Rliming, 2. 3,65 

Scree i Artist, I , 5, 79 
Scree i l*'l ish 1+ IK) , 2. 10. 9^ 
Scroll Clear 2, 11, 111 
Scroll Roles (,6K). 2 ,7 , 9-1 
Searc.i & Destroy (I K j , 3, L 133 
Se.trc'i d>iJ Replace, 2 8, 85 
Scanity Numbers. 1, 5, 7. 
Sketch'Pad, I, 2, 65 
Snake, 3, 2, 119 (rec enrreftiot s 3. 3. 28) 
Sr.akc, 4, 1, 179 
i tnal l Enterpnse, 2, 10, 
Sound Analys.s ( IX ) , 3, 5, 165 
ikiundr. of Alnrn-i, 2, 8: SS (aec 
corrections 2, 10, 15) 
Space Mining, 4, 2, K 5 
Speed Ball, 2, 8, 83 (corrcuiora 2, 10, 
15) 
Speed Scroll, 5. 1, 115 
Spiral Clear, 2, 11, 113 
Smmliri l ~)i".'olinn» 2, 10 85 
Siorage Trclir.ique, 2, I , 69 
Sjbmntiitc, 2 ,11 ,99 
Sarro ind. 2, 7, 89 
Sjrrojt ided i l oK) . i , i , i t I 
S.vsp, 3, ?, K 1 (corrections 3, 9, 39) 
lank Attack (16K , 3, 8, 158 

Teaching Aid ( I f iK) , I. 7, M 
Telescope Mo le l l i ig. 2, 2, 74 
Text Compression 4, 3, 135 
The Dictator <16K), 2, 2, 67 
The rioujjh. 1. 5. 07 
The Keal Woild, (I&K), 2, 12, 99 
The Wall ( I f iK) , 3, 3,137 
lliree Gaines. 2, 12. 97 
l ight Sccuntv, 3, 1, 118 
Trade, 4, 4, 175 

Transiosi-ig Music, 1, 5. 78 
Tunnel (IK), J, 11, 2117' 
I m i x ( I6K), 3, 3, 121 
Ihc 21 l ire Screer, 2, 2, 73 
L'ndet Cu", 2, 10, 95 
White Dot Destrovcr, 1, I , <8 
Wild Dogs, 2, 1, 70 ' 
Windmills, (16K), 2. 9, 97 
Winning Sequmoe, 2, i , ft 
Word PlUile (16Kt, 2, 10, 94 (iee 
crrrec ionf 2, 12, 19) 
Worrv M a c . (16K), 3, 1, 107 
Vtrill'rg A.ds ( IK ) , 5, 6, 183 
Vfrit irg Wronfs, 2, 1,67 
Zombies, 4, 2, 193 
HP A n , 4 1,133 
Software S u r v e y , 2, 2, 24 
Software saivey, -4. 40 
Sufi w; re survey 2, 11,36 
ZK ycfuvtie x j tve / , 2 ,5 , 
Sorting, 4, 37 
Speech (cirrections 4. 6, 43), 4, 5, 125 
Sprite Maker (sec co r ' rn i m 4, I I . 
41), 4 ,9 , 16 
Tiie ZX84 and Prest t l , 4 6, 94 
Toolkit , 2, 11, 76 
ZXTRA t - i i l cT iMi i (+ prinrcrt, 3, I , 8H 
ZX Memory ? a c t s , 3, 16 
7.X Strinps, I. 5, 11 
ZX81 Utilit ies 
Assembler. 4, i [ , 141 
Bickup. 4, 7. 152 
Hubble Sort. 3 12, 
Cuetclte File::, 3, « 105 (New ROM 
ovner; !>ce corrections 3, K , 46) 
C'jssere I.ahcls, 1, 1, 201 
Character Hefner, 4, 4, 19 
Compiler :, 3, 7, 139 
Compiler 2, 3. 8, 77 
Compilei j, 3, 9, 119 
Copy Function, 4, 1, 188 
Ditacalc (iprc.dsheet), 1, ?.. I 30 
Disassembler, 2, 7, 56 
Draw, 3, 12. 145 
Draw <outlite .see Hirrictiorss 4, 3, 44), 
4 , 2 , 137 
F.cological Modelling, 2, 8, 46 
Ecucalion, 2. 1. 35 
Head Up Disp ay, 4. 7, 123 
High Res, 4. 1?,' 113 (correction 5. 1, 
41) 
Indexe , 2, <i, (8 
Michine Code Editor, 2, 3, 75 
MigicSquires, 2, \ 1C 
Mirge. 3, I I , 169 (corrections 4. I . 52) 
M i l t i l i nc Delete, 3- 4, 144 
Pa;k".tlc (JCK), 3, 9, 175 
Ppngaid (sc.- co rections 4. 4. 44 and 4, 
S, 12), I, 3, 1̂ 1 
Quicklnad, 3, 6, 75 
Renurrber, 3. I I , 153 
Sefdeiete, 1. 3. 18; 
Sprech (correct ons t . 6, 43\ 4, 5, 125 
Sprite Maker (see correction. 4, 11, 401, 
4,9, 1.6 
T jpe \ only, J, 5, (5 
"Text Fdito:. 4, 6, 165 
I I nil lie, 3, I, 66 (se: co-rccrions 3. f . 45) 
Word Prncrssoi (H>Ki, >. 10, 5." 
ZXSI - Spedrun t. . tuvt i lei . 3. 12, T70 
Voice Recognition 4, 10, 113 
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THE ABCADE WINNERS 

HUNTER 
THE OFFICIAL HOME VERSION OF 
BA1LY MIDWAY'S ARCADE HIT 
• You contra) ttie turbo charged rate 
oar/hydro spy boat. 
• You control a deadly arsenal of 
missiles, machine guns, oil slicks and 
smrke screens. 
• Sophisticated spy-challengirg 
graphics. 

U.S. Gold is stocked by 
WILDINGS 

WOOiWOftTH. W I 1 S M I T H , 
R u m b e l o w s 

and Spectrum Shops 



TAKE A TEST 
FROM THE 

RANGE 
So new you have got your home computer, you're ready to talk 

to C j r rana - th= best name in memory. Already a market 
leader throughout Europe fur their range of d skdrives, 

Cumana now nave other products on offer al to the 
same exacting standards that have made their 

disk drives the number one choice in the 
home and in education. 

The Touch Pad 
The Touch Pad is a tow-cost graphic 
plotting aid for the BBC micro. This 

compact display cursor moving device 
simplifies programming with the tc-ucn of the 

sty us. 

The product comes complete with an instruction 
Dooklet, basic software, stylus and connecting cable. 

Its uses are in graphics, computer aided design, 
education and games. 

£69.95 
^ including VAT. 

Disk Drives 
Cumana have spent years on 
research, ceveloprrent and marketing 
a range of drives second to none. 
Their drives a-e compatible with BBC, 
Spec.rum, Dragon, Oric, Tandy 
Mcdels III anc 4 and Video Genie. 
They are fully guaranteed for 
months and approved for electrical 

safety by the C.M.E.E. and are 
extensively used in GLC and ILEA 
establishments. Cumana were the 
first independent disk drive supplier 
and are row Europe's market leader. 
Their products have been prcven 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, 
o r see :hem at our distributors and at 
selected branches of W.H. Smith, 
Lasky's, Greens, Cusrys, and 
Spectrum UK. 



DRIVE 
CUMA 

The Acorn Electron Computer 
A microcomputer with a proven track record. Using 
BBC Basic, the E ectron was developed out of the 
Micro that has been chosen for over 80% of schools 
participa:ing in the Government's currert Micros In 
Schools project. It connects into almost any TV set 
and cassette player and is supplied with a 
comprehensive tser Guide which runs through, in 
a simple to lollow manner, the basic principles of 
programming. A wide range of software is available, 
including games, 
educational packages 
and home 
accounts. 
Cumana price 
£199.00 

Disk interface now available 
for the Aco'n Electron deta Is from Cumana 

Diskettes 
Only when Cumana found a double 
dens ty diskette up to their stringenl 
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 too quality diskette, 
complele with a plastic protective 
case for the ten-pacK (they are also 
sold in two-packs!) together with 
index stickers. 

Cumana d skettes are availab e now 
in both t>Va inch and 3'/2 inch as 
single or double-sided, 40 or 80 track, 
from your bcal computer dealer. Don't 
trust it to cnance, go for the best name 
on record 

£264.95 
£361.95 
£359.95 
I414 .95 

£115.95 
C16S.95 
<•15' 95 
£185.95 

£139.95 
£196.95 
£25f.95 
£383.95 

Oumana bbu Microcwnpuw companoe Oifk cirves: 
fdta I pneo fist. 
Curaaniidisk drives s j p p l o d with (xrnatting diskette 
drive conceding ;obic ood C u n y i m uatr Qudc 
Independent power SLpply mains lead and moulded 
pluc inelrded 

OKWfl JO Tff i:k «ingli- -iiriitrl (TlflKi 
CScOOC 40 "rackdouble sidcc (200K) 
C S 2 0 0 6 0 Trac* single sidjd (?00K) 
CS<00 P0 Track double sided (400K) 
CD200 2 x 40 Trask single sidtd (200K| 
CD<(JOD 2 x 40 Tiack Joulile Sided 140CK) 
CD'OO.'S 2 * 80 tack single stied ;400K) 
COSOO.'S a « 8 0 •SuiTKUwJle a ided (BOOK) 

Cumana dish drives with independent pov/ei supply, 
m a i l s lead arid plug. Exc l jd in j otref accessories . 
CSIO0E4O Tack single sldod (100<) £143.95 
CS200ED 40 Track double sided (200Ki 1192.9s 
CS200E 80 "recli single s ded (20CK) f 18C.95 
CC'OOC 00 "rool" double l idet (400K> C20S.05 

C u n a r u disk drives suppled with formatting diskette 
a n d C u n a n a user guide. Power supply taken fro-n 
B B C Microcomputer, with lead Rupjt.oc. 

CSXIOOD 4C Track single sided (1C0K) 
CSX200D 401r£:k daubie sided (200K) 
CSX200 00 Trael. Single sded(i06K) 
CSX40& 80 Tracl Double sided I4C0K) 
S C I N C H D R I V E S 
CSX351 40Trad sinolesdcdt 100K) 
CS;<35' 80 Track double sided (40DK> 
QD:<352 2X40 Tacksin^e sided 1200<) 
CD.<35« 2 x80 DoubkJ Sidod t800K) 
T l x 'X' i i i i y ; ils [JuwtJi Ipuniyi/ui inivJuuuiipu BI. 

CS361 40 Track singlssiced (100K| £169.95 
CS354 30 Truck douUe si Jed 400<) C229.95 
CDJ02 Dui»t40 Tiachspncle Si3ca ;KOOK> C29J.9G 
CD}58:)uat80 Track doualesidert (BOOK) £429.95 
The 'CS' rargecomes complgie w th p:>wer supply. 

DISTRIBUTORS/RETAIL 
Available from the following retail outets: 
W.H.Smith, John Lewis Partnership, 
Graens Leisure, Laskys. Spectrum UK 
Area distributors: 
Addons Lid (Southampton) 07033477S/6. 
Audio & Computer Centre Ltd (Jersey) 
0534 74030. Eltoc Homo & Btsinoss 
Compute's Bradford) 0274 722512. 
Fairhurst Instrurnerts (Wilms ow. 0625 
525694. HCCS Associates (Gateshead) 
0632 321324. Hjgh-Symcns Distribution 
Services Ltd (Bournmouth) 0202 26535. 
Kingdom Design (Belfast) 0232 64372C. 
Lightning (Harrow) 01 369 5255. Microage 
Distribution Ltd North Lordon) 01 205 
7688. Microworld (Edinburqh 031 228 
1111. National M'cro Centre (Stockport) 061 
429 808G. Nsrthambei PLC (Chessingbn). 
SilicoT Express (Leicester) 0533 374917 
Thompson Cook Distribution J d 
(Birmingham) 021 328 3895, J. S. S ;mrett 
Computers (Kirnston-upon-Thanes) 
01 541 1495 
i \Jatonal Dsaler Network 

CUMANA 
Cunana L rniled, Pines Trading Estate. 
BiOdU SlittJl. Gu IdfuiU, Sui icy. G J3 3BH 
Telephone 0483 503121 

All Prices Inclusive of VAT. 
All80 Tracks1/*"Drives are 

Switchable to 40 Track Mode 
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jTf P V A V 1 

• M i l l 

• .* 1 C v. . • 

<S6» TheSoviets 
aunch a nuclear 
strike against rrajor 
cities in the United 
States and Canada 
With cur own 
nuclear arsenal 
dismantled, in 
accordance with the 
Salt IV Arms 
Agreement, the 
Soviets believe :hetr treachery will lead to 
total world domination. Cur only hope is our 
space station equipped with stealth 
bombers, which can fly undetected in Soviet 
airspace: 

As squadron leader you must lead your 
commandos on a virtual suicide mission 
kncckoul the Soviet launch sites, and than 
proceed into the city cf Moscow. Armed with only the 
weapons you can carry, you must seek and destroy the 
Soviet defence centre to slo J the attack! Top multi-
screen action! 

A v a i l a t i e o n A f V Q K 
CASSETTE DISK 

* * * * * * * * * 

mm U.S. Gold is stocked by alt leading 
computer stores including: 

BOOTS WH SMITH JOHN MENZIES 
WILDINGS WOOLWORTH 

Dealers! For information on how to become a U.S. Gold Stockist write to: CentreSoft, Unit 10, 
The Parkway Industrial Centre. Heneage Street, Birmingham R7 4LY Telephone: 021 359 3020. Telex: 337268. 



THE TYPING MASTER 
(The Keyboard Skills program that puts you in a 

class of your own) 

• 'The Typing Master' program exists to teach you to type. The 
sasily met target is 30 words per rninjte with 95% accuracy after 30 
naif-hour sessions. The foi owing -adlties help you to acconpli:h this 
itandard. 

• 'Sight & Type' introdjccs you to the keyboard win the correct 
finger for each key and takes i-ou to i spaed of iround 12 words pjr 
-ninute. 

• ' T o u c h T y p i n g ' ta tcs your speed t o around 14 words per n inu to 
at tie tame time ensuring thit you learn tha peripheral keys to the 
saim stindird is those more corrmoily usee. 

• 'Practice Exercises' g ves N o v I imec accuracy oriented exercises 
and Timed speed/accuracy exercises. Your results are g.ven in words 
per min.Jte and percent accuracy. The target standard of 30 *vords psr 
minute (and far beyond) is achieved with Jiis module. 

• 'Session Monitor' overlays die whole program to hold /our hand 
all tne way through the course fram first use of the program to that 
final, very useful result 

• To back up this Basic version yoc go: documentaticn on how to 
approach tf*c coursc and a rccord enrc to fill in as you prcgrcis tt-rou;h 
the session!. 

• T h e Typing Master' is iot a toy. It is a prolessbnaly-witt-jn 
program which has as its sole purpose the ie;chmg of typing/keyboard 
skill; in a */ay thcc is friendly and fun. It <vas wrtten b> a typing 
instructor and it has beer marketed world-wide or CP.'M, MSDCS, 
PCDOS and cthe" operating system-baicd machines over the past 
three years. It has also been available on Newbrain and B3C Mic-o 
(Mcdel A or B) for over a year ard is now being released for Amstrad 
CPC (mono or colour), Commocorc 04 and Sinclair QL! 

• TAPE fcrmits of de Basic version are available from the folowing 
selected list of distributors (m;dia and prices arc shown in brackets'. 

NEWBRAIN (Caiset.e: £15.00 [no VAT)): 
GFG Microsys:ems, 36 Armitage Way, King's Hedges, Cambridge, 
CB4 2UE. Tel. (0123) 3 I £ I 20. 

BBC MICRO (model A or B) (Cassette, usable with disk: 
£15.00+VAT) 
A M S T R A D CPC (mono or colour) (Cassette: £.1 5.00 -s- VAT). 
E.C.H. Hobday. The Chestnuts, Rodmirsliam, Sittingbou-ne, Kent 
ME9 0PL. Tel. (0795) 24191. 
C O M M O D O R E 6-4 (Casieiic. i I 3.30 1- VAT). 
SINCLAIR Q L (Cartridge: £20.00 + VATi. 
P. Ashptel. 36 Athlone Avenue, Bury, Lancashire, BL9 5EE. Tel (061-
797) 521 4. 

Please send me 
(Basic Version) 

.copies of T H E TYPING MASTER 

for the. _conpuerat £_ per cooy (+ VAT 
when? Jimvn). I fnrlrtif rhrfiiin/pn^rat ordfr for rnril amount' 

£ 

NAME. 

ADDRESS:. 

PLEASE SENO T4E COTOETTN C O U P O N AND PAYMENT CIRECT tO IHE 
DISTRIBUTOR FOI YOUR CONfUTFR AS S H O W N AEOVE. 

• CISK (ormatJ of the &awc progiam may be obtained (rem thr !ollcpvinj> suppliers. hey jlio 
supply 1 tuuncts.'SdfOOlt vers on which incorporate record kcefin;; and mnny ether facilities 
Prices shown tclow are for thr Blue vrrsini 
APRICOT, SIRIUS & VICTOR I tailored vers om). (Diit: £SO.OO + VAVJ. 
Angla Bmim-.i Conputrn. I Milton Road, ̂ arnbrisjj-.c. CE4 IUY Tel. (C22J) 315580. 
CP/M80, CPMB4. MSOOS, PCDOS. <t3s.k: £50.00 + VAT.. 
Microconputtr Products International Limted, Central Haute, Cainbi k£e ftojd. Birkiig, 
EMCH, K.i I 6NT. Tel. (0I -S911 6511. 
or. 
SoltAire Limited. No. Alice Owen T«chnok>g; Cerire. 251 Goswell Rjid. -ondjn. EC I 
Tel. (01-833) 1173. 

m cue or difficult/' Conaa 

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

England. Tel. (0379) 852807 (answer phone), 

BETA BASIC 1.8 
ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Rcoasc I 8 is more povunful tha i evtsrl Wo d>o't li.'ivc- apico to <)r> lhis proorjim 
justice i( V)u tan' l ht'leve llie atl, suntl us a laten S.A.E. loi luilher 
inform* tion 
FeMutes: Commancs flie single entry keywords in ctaphics mode. Syntax is 
checked on entry. F-ilty rompatitle with Spectrum Basic. Microdrive comnaobie. 
Comprehensive menjol. 
NOTE: Release t.O i; still BVcilable fo' 16,i48K Spo t̂rum ot Cl I.OO. 
AI ITU I/iinvi rtit»,y% 
<uw«r«l w apvufel AUTO 11 c iii> •t.viny tUttftX Ma\ cot* CLOCK rijr.ti clxi CUlBtm CONTRH COO€S jlc* trliif -jt U ldt\i ctTc'nt ihipn Oft KfY rVt iVifO I 
OCUTI . U.k .1 l » . DO .OOP iVUCElte OltKt riMUH i 

iiww *itr> r thlv EXH vjf.u DO-LOOI' 

AMD >>rt Vc Uii| 
KWl teuiitt yrO'Y 
CHAR] r«»rih»# » ? enttwMNt 
COit lul CUUItl Dtc lic-jokoma 10 dcctmii 
tvtrx v»hu ntK 
»tliO 'JWU irv. 

HLL rM v»Hti r* V OCCW RET »ait !•• hii,̂  iut XHN two fc»<^ r»- if* K«n« j nunn KC.YWOtfiOt HO*1 ICVAQ C-5 
LI9T11IST IRT* TR IW USCO '.urn Willi QOTC GOSUP ON tAftOn%»r «••'« LINE. STAT Irtj tIH£>»-PiOl * *1n»J> IMAY CO-IIji- CJ'̂ I cuntKi ' 
POKE o i f i^ rOPtijaic'j tliCi pfirtft OFF ppnn rwn >no€ 
Iter 

FUNCTIONS 
IICM» dKlMl » NIHWQ IIr*a'i'< 
MCV *ibp r»tmarr 
Mtt̂ onv* il tA nureir * ilnnu MOP rwdiVw JmVtKIt 2c*viMclf»tn ii nimf't on 6ii bv 'SH 

ftstlM r̂ulM f«unit>;< 
IOLL ut 0( MC •»• *rMn l- »rv 
r̂xWk .IVN or db'IWW 

If** IL'H.1 . hil Miiloul A 4P 
nund sOftT i*wv 3ft IT p rtfltuT Itit-J mACe (upn t̂rn LNT1L .'rf*1 Co« LOO3 
ttUNU mid PUNT WHILE iwvJ L03P 
tos. FLCT w-11'1 >lie*. VKG chtô f PLOT 

tHWJI U41 P̂P (CRN> r*cr»;rn«i lmi {r*>hm !INt (ml mth 
{TRN<jl *tr«gt 
TIMC4 ea-TM'il *. inn 
USING I lilffKB ftilVXlH XOfl 

Only Cl 1.00 ificlusivel (Upgrads prce tor Fetease 1.0 owners i& £4 00. This 
includfs a 12-page supplement to your manual. Plaaae qucte dote of pu*cho;o. H 
ya j did not purchase from us, state suppier fnd return ofiflinalcassottc.l 

Pt3ase scnJ mc: 
Beta Oosic. Reliase 1.8 Payment of €11 00 b enclosed, 
(or C11.50 for foreign ordersl. Cheques payable to BETASOFT. 

I don'ebetieve it! Please send mo full jc tals «»1 Bttia Busic 1 fi, I ancsose c stamped 
addressed envelope. 

NAME: . . 

ADDRESS 

BETASOFT 
92 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 

REMEMBER 
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SAGA1 EMPEROR 

3 ' - • 
m | -1- j | 1-| !• I I 
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THE KEYBOARD FOR ZX 
* EASY FITTING 
* PLEASURE TO USE 
* LONG LASTING 
The Saga 1 Emperor, ecuipped with 67 keys, is a 
carefully designed replacement keybcard incorporati-
ng many special 'unctions for the popular Spectrum 
lor iputer . For business or pleasure, the Emperor will 
nake your computing time more prcdustr/e and 

SPECTRUM COMPUTERS 
enjoyable. The SAGA 1 Empercr will enable you to use 
che Spectrum ac a powcrf u programm ng tool easier 
and faster. 

The stye is easy:- for your benefit, t i e SAGA 1 
Emperor has been designed to ensLre that available 
Spectrum Peripherals will fit in t i e us ja l manner. 

The assembly of the keyboard is simple a i d 
fast. No soldering required so that within just 5 
mnutes you can replace ycur current ZX Spectrum 
with the new SAGA 1 Emperor. 
AND ALL THIS FOR JUST £54.95 (inc. VAT) 

SAGA P£.l 
Ycur very own Personal Carr ier aaru-
: ioi l t d u i i icot ly auuun n > u d t i m your Spec-
: rum, Saga 1 Emperor and per ipherals 
Tape Recorder. Rower S i p p l v Cabin-,, 
r r a r u a l s a r d casse t tes . Of solic are! 
a t t rac t i ve c o n s t r u c i i c n the P.C ideal tor 
s to r ing and t r anspo r t i ng your c o r r a u t t r 
accessn r i es The case u s e s • s t r ong 
double snitched M ID IJUUIHJ B d u k C d l ! V i ry l 
w i t h a tough th ick AGS inner : o r r p a r l -
m e r t . leather buckles an : i a s t r ong iand!c . 
Only £ 2 5 . 3 5 l inr . VAT). 

DUSTCOVEfl 
Anu'.hertop quality Droduct, this ex pert, y 
f imcuce. l long-last ing nourd and eewn 
dustcover has t.een specifically designerl 
for the SAGA 1 Emperxr. wuch will keep 
everything Iconirg ntatand custlree Only 

*.9S mc. '/Al.. E4.; 

SOUMOBOOST 
Hear th«t <eyOC£rd cick 
with n SAC A SGUNOOQCOT 
The SAGA SDUIVDBOOS1 is j in r- elu:-
tror icc ••cuiswhrh emairteraol/ untuncss 
thusDund voumeandquol ty t ) :heS:>R:-
:r jn c-M.nri out Hit A Jil -t^ nlc fram o 
whisper t o a roar, the SUUN DEOOST p - j -
vides flrdei: reatsrn and excitement for 
cjairfif. ilayt-r^ and security fo* p " g - a n -
TMFJ (̂ OAR LIST Ksybonrd Client Mc CUHC 
II q, t o &jlosnng n.st coviuct. 
Only CSSOfnc VATI 

R f X I U B U 
Uev.-'upcd tn re evs \Our -jpettruni I r c n 
the p -ess i , ^ n* fe U f t y c j r Epectr im 
ardyouradd-ons ;ukirg tha bar1 v,:t.h OO-JL-riy popular Ucr-ar.d v.-a mw tixu vu' 
îore of tho 9 irth FIFWCftBLE awilatte 

XO Soit y i j r i ced ; 
f t £MCABL£ - £12.4 S 

Fenute-Fnrutc FLEXtCAfiJ* - PS SO 
Convenor PCS £ 2 JO 

THE COLLECTION 
COLLECTION 1 - SAVEEIO.OO!! 
rr.p £53.85 
Oti" special prr.s £43.85 
I'duOub. 3ciydPKi^>iii irt CWMP CC6.3S 

Bnundhmst. £3.50 
!3usvr;nver £4.9 S 
=lH»^hlefM-=) £'2.45 

Ihr ,i'.t:r,i. idfit'lii W ̂ ur EfixMtr, nnjo if. « LLtt-'.un, t i/.itlrn 'rn. wirfi t.rrr* iro'^v 
• rOUi>" -.eccul; c;rit»if IIK gustily pnjriirln - in in.-J 

COLLECTION 2 - SAVE £20.00!! 
r r p L iof . .eo 
Hi. r special P'irx' £ 8 8 . 8 0 

i;rmecti(iii 1 £53.85 
Sarin 1 Emperor £54.95 

COLLECTION 3 - SAVE £ 3 0 0 0 ! ! 
rr.p £238.75 
Ou"aoe:iaip-irp £208.75 

CnteKtiong £118.80 
-1BKS nclair 

IX SiRr.t'i irr £129.95 

DfSTRfBUTDR & 
TPADE ENQUIRIES 

CAUL NOW ON 
WOKING (04882)22322 

Pleasft w r i t e t o SAGA S y s t e m s Lin-itec. 
DCDC. 2 E v e Rocd. Woking. Surrey 
Telephone Wok nc l l M f i R P l R B . W P P S P ? 
o t ' e l e i 8 5 3 2 E 8 
All t r i c e s t rc lucc VAT 
P S P f r e e fc r Scunc B o o s t and r lex i :abfe. 
P G P C ' . 2 5 f o r S A G A 1 EINPTJ.-U U.K. 

, £ 4 0 0 - o r SAGA 1 Emperor Europe 
^ £ 1 5 . 0 0 fo i -SAGA 1 b m p e r o r U A . C . 

Please send ir e 
N a m e 
Address 

- K - n 
Tl-e folowng SAGA PRODUCTS . 
£pgCTP, .JWSPEC"Rl -M t 
Total cmounL enclosec £ 
Rbasff make CHEQUES/P.O. Payable Co SfiGA Systems Ltd 

STOP PRESS . . . REMAINDER STOCK CLEARANCE SAGA P.C. SLASHED £ 1 4 . 9 5 . 
M STOP PRESS . . . SAGA 1 EMPEROR ALSO CCMPATIBLU WITH SPECTRUM + X 

NEW FRIC3 £49 .95 + ?«ScP. STATE FOR WHICH MACHINE. 



RSD Connections Ltd 
CONNBCTOFS IOC 

Itrtn-
niiliinl J RM 

til 9® PCB Sô tat t l !( coos £ 0.(0 
— — fo;o f l.fiC f . 20 E1.C0 ri.ac £•. 35 il.iO 

JILIV.1V C2 4C i-.oo N.I-j •J* C? K c- vi 1VW •lOwav rj«f f: no ft f5 r.i a; CMS f2 fO 
tWw.1V Ei St c: GO £2.15 

rPFHT: 0 1 film 

IDT SHROUMO HIADEHS 
WITH E.tCTwtG 
ICCKIto 3 ARBS 

ion o ;OI\I«ECICRS 

Stroijht flight 
to WNV 
1-1 *H> E 1.00 £1.20 
10 £1 t l 4!) 
/U n » f 1 SO 
?«> f t 70 • l i s 
U ^.r. t j oo £2.10 

£2.15 £2.1*1 
!*0 way £2 SO £2.65 
60 way £2*5 £2 !5 

Mnin Frniulu 
1 c a?o £3.20 

I'j ',.1, £3 20 £ 3 / 0 
Ar, ( 3 00 C^ IS 

)7 «ir, fS.90 EG 30 

IOC AWHlltNO, 
tCiolro'ic?: 

34 way pli-'J £4 95 
viai scic^cl £5 05 

ALL 1 MCIRELENG'H Hfi.: C9.S!. 
BR". Willi £R 5S 
AMSTftAD Clfi 15 VIEMOTLCH (12.55 
ti>SiLiy £ 12. l!i 
IBM Ptl tl5.E5 SPICTSL'M inLHffaje 
l nCS232 ta.w SPiCTRlim wttsrl.itn 
1 It Ctmonici (10 -55 
CCMinONICSto Linlioncii 1 I'j.10 DHACiU'4 C9.S5 
UL 

DIP HtAD:HS 
ftrs ytv 1U Ci.oo 
24 £ 1.40 | 
23 £3.35 1 
4C £2,15 f 

TB.EPH0NE':0N̂ S 
Sirtar.c inastst 

£3.?S 
SLrfucn«"io -•"..•'i-i (7 SO L'LSI CJ'lirl flUHJJIf Ltre|Ack cc-d'3mtr £ 1 .i'j H1 :ili. j 4 iuiw uibttf i wi 15p I rti surface tivit 2T 

1 .lfrvr.vm I 

rOMPiJTIH LEADS 
Dual Hit cnve (m CM 25 
Smy^ i". Ak rti/k'ft lm £7.25 
7 p." DIN *> 2* J.5mn 

l«2-5mjiick jluiis £2 25 
OTiiiiJIW jlug b ^.l l irrrt i 

lnJ.Smn Jai* Jlusi £2.20 £ Pin DIN p.,1(1 ls> 6 fill 
DirJPiiif ( t a t 

2*3 irrm Jack. j»lu;j; tu 
Si'in luck |.lu|>. 'O 

7 Pin tl IN sKli] Vl 5 (in nuj IAH- iv9!i 
7 Oin DINTliiU lo 3 till DIM 

jl'«LJ 
tin 1 1>'JJ 6<>i 1 f aril ii Jjck Blug 

7 Pin DIN plud <u 7 fill Oiriuiir (J.IS 
ij Pn Ijoirjna Pug tc 5 run Di.'nirvjpkq t "1 fJ F> W......I CI..J I(oAltl. \ V 

Acifli oljn 95p 

GL to r«igus-.n 
HtC to 

£2,jO ca.io 
EST 

CDGF COHNEC_CWS 
Iv«i7*t ' . | <1-8S 
w*/ I31MT.UI1I-, i z . i o 

?if-*vny ̂ nmiirvlffft (120 II GO 
DOl BLE F'IDtL) CLOG 

80ARDB I i i V.J." t l.iO 
SjK«<Wl 26 VS> 

MONITOR LEADS 
it™* piiQ fd <»f» 

BMC pUj«J o PBTNO pi J»J T ? D5 
Ol rrt r.ftlr/.ir mor. icr f4.96 
OL to nnm mnrmtv £ 1.25 

O CCHNFCTORS 
ktlif'wBiickfl V-m 
»wiV 7& 

V^Wiv" 3S 
J7 £2 40 
-loor.s a-

RIBBON C4A1 F IPFTR.H|T«IR TIL 

10 A kv '4 AlV 
wiv 

* 6 WJV 70-wiv 
if 4 iiviy 2'j wiy •J I- wiv 34wiv .37wiy 
-ill w»v 
'.iU vypiy 60 wiy 6-i #i> 

IJHV FtllnAiwv n 16 18 .16 33 20 36 22 -iO .110 10 .30 40 4K ;o 
60 ED .85 .6U ,70 .30 
.as tv:s £1 10 £1 40 ri is £ 1.S0 

PECTflliWEXTIHSICN LF1DK 

D O C JOYSTICK 
DFTUXF 

JOYSTICK (of 
UBC MICKJ. 
rila il^ac'lt 

nlo B3C Mora 
anuloguo tort 

£13.85 
ftincfi njitcfiKî ncabit'Vltt57 

u ncf r 10 2m » 
S2i-ici' t«!*"ition o»Wn to rn y Other <«ivlgwinHflfMt m£<10 loorixii W -.1C n! Ohiy "T IC t' KJ1 t 

L'LO.BO 
El 4 75 
£10 78 

TRADE 
F\inniRir<; 
WELCOME 

C j s r w Ass tMaies 

AMY COMBINATION OF 
LEADS MADE TO ORDER 

Plutse add _ . _ _ r WT^t 15% VAT Free pip C.W.O. or use \ 
•W CawUaniUlL. Jwpt ft J. 'O tun I. Wn.Km 
r<taglo<W:«920S2SS 
'OMILF CTMFPL/TH OFT* IK OP 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware ov^r the counicr for 
Sinclair Spectrum, ZX-81, RBQ. Vic-20: CBM-64, 
Mcmotcch, Amstrad, ctc. 
* COMPUTERS 
* JOYSTICKS 
* KEYBOARDS 
* TAPES * L I G H T PENS 

* C O M P O N E N T S * 
Business/Serious Programs available 

Locatcd directly opposite Epsom Main Line 
•Station. Visit us or ring far friendly service. See 

and try before you bey. 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

* RAiViPACKS 
* BOOKS 
* DISCS 
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The talKof Britain's computers. 
The Protek 1230 Modems bring yo i high speed compute- to computer communication ccupled 

with the ability to receive and transmit :o data bases set up for the 1200/75 Baud International 
Standard e.g. Prestelanc B.~ Gold. The Modems will improve your business ccmrriunicatons at a very 
low c o i t — From £59.95 the Modems are available in two models. 
Maik I—1200/73 full Duplex: 1200/1200 Half Diple:< t i y.yo. 
Mark 11-1200/75 Full Duplex: 1200/1200 Half Duplex including line turnaround facility £7935. 

You will f ird that hey are the cheapest acoustic Modems on -.he market No modifications to 
your lelepione are necessary becai.se theProtek 1200 Modems aredesigned to fit most standard 
telephones except trimphones. s — v 

Added to this thecomputerslinkedby MnHpnr; nepH -loteven BE the /APPROVEU\ 
sane. TheMcdems £re compatble with ai computers using theindustry ^ J l T f f i ^ ^ ^ 
standard F.S232C interface support ng a split Baud rate. acord3K(\witti tht {<ytJi/oai in the 

Fully portable, simply operated by 4 AA batteries with LL3 h ^ w B g f r 
indicator—all you have to do lo ma<e contact is d al. 

Protek Computing Ltd, 1A Young Square, 
Brucefield Industrial Pak, Livingston, West Lothian, 0506 415353. Telex No. 727559. 
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ELEPHANT NEVER FORGETS 
Get the best from your computer with ELEPHANT disks. Certified 1 OC% error-free and problem-
ires, and with quality maintained for at least 12 million passes, ELEPHANT disks are 
guaranteedto meet or exceed every industry standard and are compatible with virtually every 

; computer on the market. 
Look for the ELEPHAM1 sign at your local Dealers - or in case cf difficulty, 

, phone or write direct to Dennison Manufacturing Co. Ltd. 
D w i n b o n Dennison Manufacturing Co. Ltd. 

CoioruaJ Nay,Watted Heits YkD2 4JY,?eL Watfcrc0923) 41244, Tttex: 323321 
f r a n c * 6 . U c m r - f i o M " -«3 US, Eos»7-Seas-3«B. 1) 885-73-70 
Germany: U a r : x n ComputersuteiioerwnbH, Podb:elsklstr.32I 30C0 Humcyer 1. Telex: 523818 
Other Countr ies: Denisison Ittejaatcral Conrnnj; 4006 Erkrr.h 1 Matttiias-Ciaudlus-Strasse 9.TB1« 358 6600 



Multple Ccwba\Scemr'DS 
Fti Aerobatics 
3-D Graphics ! • ! 

MicroProse Software 

< 

t -

s r 

H 

F-15 Strike Eagle 
features superb 3-D graph'n 

F15 manoeuvreabi%, qc 
assisted targettinc including: 

fighter Heads Up Display, airborne 
air to air missiles, surface to air missile 

d e f e n c e , g r o u n d . a i y e l b o m b i n g , fu l l a e i i > 
batics, and multiple combat scenarios. 

DISK/CASSETTE 

•m 

.95 
8s® 

1 1 

7-* 

m m m 

I HI H H 

SOLO FLIGHT: "akcorf with thisu-so friendly flight 
simulator *hich includes 3 D graphics. I ul! cockpit 
instrumentation, dual VORs, FlJ5. ?.l dfferentfirpcrts. 
ana real iite ciailenges trcm weather and mechanical 
emergencies. DISK/CASSEITE £14,95 

SPITFIRE ACE: SaveLondondurhg the DJitz i i 
yo if RAF Spit! :<:! Outstanding out-of-the-cock pit 
3-D graphic: 14 dlterent combat senaiios. 
D13K£1Z.9:>, CASSETTE£9.35 

NATO COMMANDER: Defend Europe in an 
accelerated real-time *'ar situslion! Fall sctollinci 
battle map. hclu Jes nfantry, armour, 
helicopters, uirforcw and tadical n'iidear 
weapons. DISK £ 1 2 . 9 5 . CASSETTE £ 9 . 9 5 

x m 

. 

|l 
8 

U.S. Gold Is stocked by all leading 
computer stores including: 

- i f Wll SMITH WILDINGS WOOUHOKTH 
U.S. God Limited. Unit 10, The Parkway Industrial Centre, Heneage Street, birmingnan B7 4LY. telephone:02i-3t>9 3020. leiex: i i / 2 6 a . 



c s m m 6 6 1 3 0 3 6 
CLASSIFIED 

ADVERTISEMENT RATES C o p y Dale March 2Sth 

Lineage: 50p per w o r d 
(Min 20 wc rds ) 
Box No: LA 00 ex t ra 
L i i ace advert isements are 
prepayable and the orcer fo rm 
published in this section should 
be completed and returned 
w i th remit tance. Credit Card 
facil it ies are avai lable. 

Display — rotes per see (Min. 2scc) 
* 

One insertion : £9.00 
Three insert ions : £8.70 
Six insertions : £8.SO 
Twelve insertions : £8.00 
Disploy advert isers should 
preferably reserve space by phone. 

Closing dote for Classified 
ad/«r1isenents is the 2oth 
March for Ihe May edi tor 

Post to 
Your Computer, Classif ied 
Department, Room H211, 
Quadrahl House, The Quadrant , 
Sutton, Surrey 5M2 5AS. 

i's Biggest Selling Home Computer Magazine, 
S I N C I A I R 

SERVICE CENTRE 
We have the spares foi all tepars 
t:>: SpMtryn, ZX8I Printer ond 
RAM Pa^k. You pdv £10.00 phs 
parts and return postage. All unis 
rapaied to ongiral Standard using 
cenuinc Sinclair Spaics Ly our 
H.N.C. qualified staff. Also 
;.vnilabl« Sper-turn Memory Update 
16K-18K fitted by ui £28.B0. 

QUANTUM. i3 City Arcade. 
CDvcriliy O' Fhona Coverlry 

(0203124S32 

vi(_'-2(' I SI:KS! 
C,ntii'1;i" a i n Oessetti? Raclup 
ways) ro tap<i >r disc using HittVICTRIX 
d,-it,i booklet. Also njroans 
r i fn i Hrltifin en artdni j FEFSFT, S lOT 
POWfR A VMITE PfiOTFCT swiinhfis 
lo ynur VIC-20. 

Send fS.-t!) ana SOp/i&r 
U. P i i k e , 52 Laurie £ v e n j e , 
Forsst Field;, Nottingham 

Nyil ID/. 
(Wait Ordet only please! 

S7S 

WAFADRIVEMICflODRIVE 
TRANSFER TAPES 

"rjr.stu? ira'ority or yiur games In a 
WArHDRIVE 5r a MICRODRIVE using 
t--e 0D7WD or 007MD laoa>. Tress us* 
fr*e Semi Autcrnati: methac which has 
l*Ci I |,-Hj.'j0 II. Uv IIm MQ3"t SUl—eulul. 
mclules trarsfcring of Headfltless 
programs & programs in trap area, 
"he vvafaciiive 00< WO includes system 
v 3'catlv reduce Leading (iirnj far 
multipan programs. 
Longer progrBTis tan be trjnsftrrod to 
WAF̂ DRIVE or MICRODRIVE uung ihe 
wct'riquu printed in Nav/ttlai »<n ol 
MICflODRiV = -E>:CH'\NCE tlub . . 
SCRABBLE. LOROS OF MIDNIGHT 
berni] two uxamplcs. 

00/WD or 00TMDon casseoo 
£6.95 

(Europe -i- 50p Others C 1.50> 

MOOCFtiVE-EXCHANGE NEWS 
LETTER CLUB. Membership is just 
C6 :nr 12 monthly issues 1*8 
Euroiw, £12 elsewhere). Includes 
iransfeimg VU-FILBTALC. 5 H 

ZX-GUARANTEED IYC) 
29 Chaddarton Drive, 

Unsworth, Bury, Lares, 
BLS BNL.Tal. 061-766 5712 

WDSoftwara 
U.llidMfo llioQL<C10 Jll MiviuJiival 
This seckaje offers single-key loading, 
running or detetior ol filet, rmllipc" 
formatting ol CBlridges. endajto backup 
ot filot from one O' moi» ccrtrUigee lo 
arothtr v,th optional jverwrillig ol 
n;mesakes.ln addition, a directory cf 60 r 
fil-?a can be .riewje without screcn 
rftwrflrw WR fl VpniTV pfoorem is 
urineceasEfy — QOCS Joes ihs 
aLtomaticaly. Now incude< directmy 
print out and 'q cri nt' to prm ar̂ y or ill f iles 
on a canritoB Vfl'th ODIJO-VSI cated tlttei. 
Owners ol ihu oirlier package can upda'6 
bvsunJinn 0URcprt i(lgoand25p. 

Moraa Tjtor for QL £t. 50 
As for 4BK SpectrLm without apeeci 

Current S>octrum Software 
Trndowind (i5 CasBBtte) 

Buy d ship, provisions.ondcarg JOS to trace 
Ix-lwtten the (tar jours ol tho Coral Ijlondi. 
Mitti! J fOrbinu 1 irn waatliur ur>0 pirates 
te' yai llvn iDiit) anouf)h lu eiastMr 
seamaishlF andacoaomia;, A smXciiv' 
atvaniiiifi camft will) yrai luia: Inr 4SK 

Jimmy CJ Jiist (t'B C)i$9t>tTUi 
Following aiactidnm, youaraatraiif«d n 
tne latyrmth of linw and muM find your 
own wiy bft~k1fithe preseil willi tlieaiil of p r̂aorti ar,d .(t.jci lA 'I run Jr.i icy FdKtoi?. 
Meet he Black Horse n( Si Ouivi, ifits 
Dragon ana Knî hl •/ La Houf IIM SC, thrr 
Black Cat of Cairefnui a Cernlnj, tlm Wilchac I if ^<ii:i iii• 11uî j îii I niiny tilhnr; 
A taxi only advtnlut} in- 48K tn michinu 
ctda lOuilll. 

Morto Talor Cnuettn] 
nnA h** ii «lll 1.1 Q wDrtlf/miAuli*. 

vcriabla sffifjing, variable numter «l 
Group! ol random letters numbers BI 
m xed, raricom (snltnces, mw i mofflfirf;, 
single :hac;cten lindudira (lunctmiltinl. 
Vlnabla ptlch, FEEDHACK *i» ar:re(;n, 
printer or SPEECH Iphanetic alphabet ua 
Currah u/Sp««h on 48t veision only], 
and reĉ at faclity. Takas yau t i ard 
beyond RYAanc Amataui Rado reeervirg 
standards. 1GK ard 4SK varsisns on one 
caesaite. <8K orly on Microdrive 
Cirtridja. 

t i p e c t r u n K i o g r a n s on M c todr ive 
AI tha abo/e are aviilabfe on Microdrive 
wrtridjes Jt a pries of C4.50 for one 
«riridjc + tho price of coch Drogram ts 
si own auovv. CO.. a ciinrlcgi wl:n 
Tradewir-d and Mo;$e tutor would bo 
£"3.50. As a Oonus, Gawn MonlCs 
Indexed Laider Is includaj frei will each 
ctrrri<J3e. 

BWclatfi from 
W0Sottwa-B, 

Hilltop. St Mary, Jersey, C.I. 
To I 0 S 3 t l 81392 

!&& 

Jo n The 
Commodore 64 Cassette 

Library 
! All ilk.' Iril.'sl i ivmHh- Siil'twarr. 
2. l)nl> oilc pi ii* 11 l i i rr; I I .Ml prr 
..i«d:u', iiK. fin I iili ' tlaxs. 
* Nl. . .11̂% Oil lilt .-11' tl Nt ir.ilii 
•s Mcmbcrsbifi LhutL' £h.Ht nny 
S, tj.iiil podal rtintn. 
Sc'ivl i tt'i/ne rii /MnlW imlt'i f'H . 'iht 
/Hiw;!•.•>. i 'n1, >•/ ,'i/<yi AM/ !••> It* thvi 
ilenits <•>: 

Commodnre fi4 Cassette 
L ibrary 

19 Dsrrel l Wav 
Ab ingdon OX14 l f i g . 

Tel. Mo. 023S 277ft'> 
ajfl 

H UNLOCK YOUR 
AMSTRAD * 

Amskcv 
uiugram 

id allows Kuittovcs pro-ectinn and allows 
listing, studying and copying of your 

EASY TO t:SF tulliiy 
JVCS OR 

j.smdyi: 
prccioLS strfKv.ic. 

VOU Cl IWJSF. loiiling speed aiu 
protcctioii t)l v'.iur jatk-up topes. 
Orly &>.'/> hcl. Ov 
plasc sdd i l.CO pasta;;:. 

[n te r lock Services L t d . 
37R New Cavendish S:. 

London W1M 8)R. 
Tel. 01-609 8301 

U.S.A. — C-f>4 User Group wuulil 
like to oxchniij,e software and Idem 
wi ll Turopcuri groups i r inHivi 
duals. I'reter disk, hut will cottilder 
lapc. Hoponil lo: Meiro-Area 
Conuiodore Club. Box M, 
Mrndiiia, vimnewlfl. — 
l. „S.A Or call: (612) '78-M8S. W 1 

MUSICAL softwao. Floy !•>• ouitsr. reading 
muse, rhy:hTi s/nthesisci. f5 w : h , 4BK 
Sptt;trun. SAE fc- data la. Scon \1a;sie. No. 
1, tungotow. Fifijnds, Ourghfield Co'i'mc'i, 
OcrVs. 464 

vir-?o.'fiRiv sn-nviiAitf hiwi-
Fror? irembarsl ip> 

Dozers of li;ie; !e.g 30 Ti^e Tii> .̂, 
Pnaroali s Tjiv.nl I ron GO(i per 

Sere SAE for your Huskil lo 
Vic-20 Soliwjiro Urn (YC) 

242 Ransom Raid. Mdpperlev. 
No t ingl iam. 

S'.irf vthiai f>.vi f'i.'.v /i.'̂ -j/.e ace 

MICRODRIVE 
TRANSFER TAPE 

M Liit MAJORITY of /our saltvarc can 
ik- I r <(i J11 r red lo Micrcdiiii, c*tli dMtn-
•liiil cunrncrcially made saiiurj Wit.I, 
uti as unriidcJ. 

' lti< NEW l)»7 Mf)ca.wi t t n ia j le i JOU 
ii Irtt i i l 'rr the Headeduv. iirtwrams a. 
vol I, 
' l inlmk-i un intcDiccm Header Re;idcr 
vhi.-i I.-11 VOL' if anv i p x i a l m'lbns 
equimd. 

' Docs VOI cquirc an adLirioi .il Help 
ape. 
' Sum Auumiatic, Tiiliy itu:uinilii: 
lysli-ms Ii ivc proved 'imiicd. 
tow :l worts: Copit*. ("i'kIc ui the 
-̂lici £i|ln>v ill puth-bvlluji LV}.ici. 

i t IL make a l :w very cny CI:IIIB<S to ihc 
lane loader purl. Sa^eii tn Miao i l r vc. 
Hid nugk. INSTANT M.Ct KSS. 

OJT Ml) IS .II ST £5.95 
(l-mip< i Slip Other area: - . I . J t ) 

M'l.CIAI OH'KR: Mini lie .Hip t i l ihc 
MICROUMIV,: K.Vl I I A M > . V w . l c u r 
t lub plus 007 m d for just £10. (Or on 
cartridge of £15). 

393 
/.X4:T:ATTAKTFFN DVPI VO 

Cbiddrrton Uri<e. llnsworlll. 
Bury, Lares. 11.9 INL 

Td: 061-T64 57II 

HOME ACCOUNTS. Put /wr noutc iTO'dOl! 
Pobatiy Jse bast hone uso for y o u 
ccmpu:er( ^omirelitr isivj covoragu of bank 
accounts, crertit ejrds. IIF, o'C, nbuil 
Liccurscy cucr.k for oil I'AriaccticHia Project 
CiBtiflcw^ fci an/ IWIIO<I ahead. Available fcr 
CBM 04 or VIC-20 ur Irjw dctailsfrorr: 
D iscus SOFTWARE, FfiEt^OST. W r d m l l 
Mil. Brxiam TOB SDR. Ti>l OCOIt EGC32. 
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IMPROVE YOUR PROSPECTS 
with ski Is thai enptoyers «n i - leam 
the easy way with modem horre study 
course! from Idea) Schools. 

MODERN ELECTFONCS 
Train tor succoss tnihe lasiesi ever 

growng indoc/ial coctcr. 
COMPLTER PROGRAMMING 
The Jemand 'or Programmers is 

inceasng eorwlantty - rfwi'l missrurtl 
For free booklet wrf1« today lo 

IDEAL SCHOOLS 
(R;f. YC5) 
60 St. Enoch Sq 
Glasgow G1UK. 
76:041-2465200 
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AMSTRAD SOFTWARE in ROM! 
MeciMAXAM a n e w lull ' t t n u i e r o 
crimp omisc A t w n b l w n i M u t i R W t t ! 
Editcr with a difference I s i r a v f r y 
• | | 'GK CPRC'M u-nick PUfla dime !y 
ir to the A VSTHAl) tMi i-.Jilinjl wink :t 
loai:.', n s Ji.vwvi t i e ' c V o o u a a i l l 
UIIC 1*1C CtCO BMil Vol ilsc- » 
tiirivi> a oo.* expansion s o c i a l ' f 
/ . r n o i s rann" rif S ideways RCW 
(.irlri<Jges(cortoinny, 0( c<ort-plu. cut 
l:>rthcomnq Wont Pi ac ftsst r I. 
M A X I M u ses no tASlC FIA1V spituo II 
M s you mix BASIC ami Mac Ii ire Code 

list Ike tf-c 6EEB. O you inn 
t s su r ib l e di-ert f 'tini t h e £dr.» ' mil 

i-.ni t»vor UC4 tHi- Fr tmr tn rclit 
3ASIC programs 
MAXAM is hSSE\iTlAl so f tware lor 
ffio s jr ici i i AMSTRAt>u;:ui 

MflXAM 
VtAXAVI. liltUlimy AJUUIJI CDS 
On Cssscl t t ! I.Minpified! : 13.50. On 
) isc ifUl feJture}. £2(3 9 0 Pri.-i-s 
ncla3e pti'jt.iMikiny. f-ul h ;ndhook 

JrtJiT Hotlin.; Ot fii:3 1-193 12pm 
6pmi, 

Ter.rinical Date 

'Super fast JOOOiiiit^.'imr. assemi ' .y . 
'Condit ional Avnnmb^. * 'Inm En^icli 
tfno rresstnes * -u l t Cxpiession 
evaluation " JarLsl i ' i l i - 'd alite names. 
' L>MI-C,II.'0S mcudc: OTG. BYTR, 
WORD TtXr . RMEM, I IT. If Cfc t 
PU1 LIMM, CUUfc NUV-JUL tlUVU. 
Corimarrts includr LIS". MOt.KjT, 
LISTP. titLfc. PAGE PLEN, WIDTH 
DUMP. 

* Minu-criven Scroer Ed tor inc lcdes 
mow; copy qh',1 debit.1 Iiluiit. tabs, 
sc.m:li and leplace. orirJ oll'|san of 
t ex t . Laad. 'Save a t . ' p o t i t l - x t . 
DISCrnOM vtrl r.'ui I unly. Itcyi^ci 
display Vlcmorv Edit c o m m o n ! ; , 
brcokr.mii . strmc soaicn n RAM. .ink 
so AMSDOS. 

Cheques/Postal Orders to : 
flrnor Limited, P0 Box 519, London SE25 €JL. 
5Kr Technical Enquiries: 01 852 2174 UL 

jb-S, 

AMSTRAD CPC 464 
UTILITY PROGRAMS FROM PRIDE 

Always tho lirsi mid lhn beat sof tware . OKi>r n j ™ r e te3li.re J a i d better vn lu ; 
roi money "inn ntrifi similar a r o g u m s av;« utile. W ; d i j ultiri a Ion. n j l i j j lu mid 
friendly mo I o r c c service. No enquiry is ienoraJ. 
S Y C L Q N E Copy nnd/or concert your prosrams to load In up 10 four times 
fatter. 
ftviuitf* niiioUc-
* Coramor.ds Bvnilfble liom Bosi; 
* Choice t l tour loading speeds . 1000 to 4 0 0 0 baud. 
* Copies itll insied so f tware 

Comiiri-liiMiMwt! tieadar -o ido ' . 
* Loai iind list pfOiected basic priicji.iuis. 
I isl y i m "Welcoms" tape Cass t t i e %6.9S inc. P6P 
NEW MEW NEW NEW • • * WEW « ' • NEW NFW HEW 
T ! ) A N S M A T Tiantler »ouf programi onto Ihe Amst i a l Disc System 
F t a t u r j s in;lud«: 
* Foilhfult/ ii.iii-.lt; all prog ams. 
* A<lr lelocatcr' is necosunry 
* Aubi or itmi a JIO modes. 
* Cmic or ICAIWP sron aim 
* C u n p r e h e n s v e fcarlcr re ider . 
C t s s e n e C7 95 inc PKf' 
ZEDIS A comprehensiv) mnclilna uude editor and disoisorrbler 

in-JiiHi 
* Continual menu display 
* Hri;ik point r sor l ion 
* Ftecister instccti'^n 
* Hifj'n sp«ed hex c o d c s t r i r g search * Hirjc iiiLu/sliiiiii ipnt.i, 
Iretructions indudcJ lo i l isaisemble flOft/fe 
C)SSo;to C6 Hf ini: PAH. 
PRINTER P A C 1 A p r h t m nnhmceinanl pro^rair for tha DMP.tnd Epson 

prin*4r£ 
Featuies i r c ludc 
* Screen jvimpo ir oil modfs . 
* TIM? O' ilunip lot E^son :om]at>tlo printttrs. 
* Text du-np ii all modes . 
« Tnioc n ; w iy[)i! ^lyint. lur HieE>MPl 
* Abwovimeii codas tc prirter. 

C.35MHII1 £<"..95 inc P&P 

S P E C I A L O F F E R wcrth £3.95 
Buy niot« t h ;n o r e t i t e and got a cosset to containint a ri-;il t i n e r l y iu alarm 

ctcck FREE inc'iidinr: il:; P«tP wlii'i: slutk!. lastl. 
Euiope — add C t . 0 0 per litlw. rest of work — add t1.50 pei title. 

PfllDE UTIUTIES (YCt 
7 CH Ai TON NNFLIRA. CIIALTI^. LL^O^. UCJA LLH TUR ,LSL 
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CD 

j o g 

STOP-REVEAL 

A i i i i<i i iecas»l tefot mi; -hK li'iiii 
Gi-iuinely lets you 
J. SLUT" VIRLU.I ly oil |r:iiji4in:.. HMSIC, 
IWACHIHE CODI a i d over . 
HEAL>tR.ESS f III S. aotr t :W(lor n i l 
2 REVE.AI • 111: .n-lci -tasi: m Machine 
CL-.IV P<OI|I") ICONIC) BE DUES HI 
odvuitlire lj.li v.-.'. 
3 LIS1S ani'jal Machne Coac on I I M 
VULIW 

ynu oa- STOP1 LISf. v,OD FV, 
S ! I.OY nas iSpcc tn i " . piojrar-;; .hi your 
Itiisiiffr iAnd cassct ' i u Mctocrive 
compaiitfc! 
IncludoE a WfU FR m r;m 
=ve< s x i v Sine 11 ROM. etc. plus tliu 
-ICS Ai!vy:iii-il HEACER READER jvui 

writ*en plus pa^et of SEC3EISOF nif 
TRiDC pMiilanmt prolessiori.il mulhrd:. 
n: : il In liicie Ines profriirr.t, 1 :(• 

YOU CANNOT OEI A XH.tU 
fOf/ffffl.'f t'A.VW I It 

iEvtr STOPS HI Vf A l S |>r iijiains which 
are ! genu nu 4HK l:ir. 1. 

POSTffi as FHifc 
,'Europe Oil/ f : Clin-, .-ims asd C2i 

KERR. 1-2 HIGH STREE" 
KIMli S LVMN. JtilU ia.< 

S U P E R I O R S P E C T R U M 
T A P E C O P I E R 

Mir MAV nn7 s r s .1, ill*. ONi.y t ip i ^ : 
c;i|tiNc of ixip'ii iB VVL'1 a I'ttll -1SK 
Hc.nltfrl.'ss ptiif i i i i 
' C'opiev mult ipir i r o t r i n i s i l i ir ont 
louJjrijt. auiumai 
• ( ii)iifi ;ii.^raii.', f i rm I 10 6J279by lc 
lii:i*' (t.'in ? 

• Copici 1 tewlci fl cs up 10; tull ^sk 
(No ot l i ; i ccpstr can) 
* (.dpies AI I ry j fs , l.lsic.Code, Scrccn 
An;i>>, HiM-letIt-^-s. 
" GumjiiiccJ i . k i > : to u.m. 

IHI7SIM Is .It STEJ.'tf 
'i.utifiC - .'Ojy Oth*r arr.r.T H.fO) 

(Pl/me orrffr lis W7.\'i 

Z.X-CiL'ARANTEED (Dcpt VC)* 
H> Chuldtrian Drive, L'n--.orlh. 

DUD. Lines. BLV 8NL. 
Vet: MI-166 5712 

S P E C I A L A G E N T 
DE-LUXE SPECTRUM 

COPIER 

A n i L l t i - p u r p o s e yet extremely 
e a s y TO u se tape copier , ideal 
t c r the e x p e r i e n c e d o r a n s o l u n 
beginner , 

5 STAR RATINGS *" * • 
1. C o p i e s mul t part p ' o g i a m s 
all in o n e loading. 

2 . C o p i e s B a s i c , M / C o d e a n d 
e v e n t h e H e n d r r l n s s p o g t a m s 
up to 5 1 K . 

3 . "Cannot L e tooled Ly v;err-.l 
n a m e s of fa lse Headers . (Other 
copters w o u l d c rash) . 

4. C a n r e m o v e A u t o s t a r t i r o n 
B a s i c . 

5. You can determine Pauses 
between sections if desired. 
Once you'v-i experienced thK 
super DE-LUXE silk smoot i 
copier, you'll never want to use 
any other. 

£ 5 . 9 5 
O/seas, Eu. ope +50,p 

Others 4- f f F/, 
iOrriei 0$ SPECIAL AGENTJ 

KEHH. 2 4 / 2 6 H i g h S t r e u l 
K i n y ' s L y n n , h l i « f u K , P F 3 0 1 B P 

i t I 

A ' MGS . i i i : rv»moirq,'<»[iict. .i;-:>:ii b er 
orill Oi»..frtt**|riv Jwi.'i tui i i lui . ^ ot it 
i :, i : l i . S S S . S I B r a i J w o x l Road London 
SE610X. 5S7 

COVIMODOnC f-'l l>»ct«Ju i i i tr j ' fotf l. Make 
i^liali'.n backup cop".'S of It i t in ioaders. 
m.i r l ' . i r ' code etc.. trui)' (I.HJSftlP to any 
hi-fi cassette r o w d i x SpCCia intrnductiur-
o f f t - F7.S&. VU'O.ISHH. ry rtfwi!. 
Hev.vood.CLlC2PH. 68« 

SC^IMJUC memory q u i Irarn bitilu nr. 
vrin plntr Vk ?t» • l&C. CH/PO £150 John 
I'ates. >4 Wieb 'W CIOSG. Oi l tpn GiOVfl. 
Noilingttuni. h f t l 

A T A R I 400/600/800/XL 
Ciirtridje Backup System 

inz< jp H "SKcafltidge to t^po jk <'t.c. 
J00 'SilO A'ltl. -18K ra"i Do luxe '/I'lynn 
hos ±fa>111 ndjB j lacr t on ciiifiditt 
5IIIII.I I ill If 
l.:i«tii:;|i: !(| ia>B Eicisc . l l b O O 

do >u*u 17fl 00 
Spurs sirvul.HM board CI? 00 

deluxe t j / t)0 
XL Cirtri-Jtjtr Bacl.up 

600 :<L L7& 01 
aoo :<L t : io o i 
Specty run-1» disk 

TI^II: LuplicalOi 
DuplrjLit-.'.iliniiSI any single o" mo tlslige 
upc UAS : : iitogrsm. 4BK ram 
KH.K -HIIVi 'lull 
tape 0u(Kcalv C6 00 

Fast LimJer 
Igpc N:.MIII\J t me of alrr-osl al of 

voiir jirnU: im*Ul£J£0C 13POC t>v Ul1 

Fits I .<iail- . T6.00 
1501 XL Menorv Upf|rO(!« 

Uivjn.i . . v .u. . ir,K m f4K rdiixil!!:f kh 
w ilt lull nf.liictions. 
Wenu ty Upyiade C7E.OO 

S a vices 
i istmo .ii :i n o m bio'.'i^ti iorvi:«c also 
uvaiMlili:. Sftrri for oetails 

Sent lyi||i! £AE :or 'urilisr ildails on 
any. il: n th& alio;e and new p o d u c l s . 
Al |i .i.:iK.c«f ir:. u a l t e j p b p Uilitmsare 
(or 4 >n (Otl XL '850XL un rss dlierwise 
'otHM; ln-il 

S. Terrslt 
17 Cnnli Cloic R>a«t. Vnxlay, 

Peterborough PE7 3HJ t ,3 

Spectrum Repairs 
£1G.% inclusive of lalwu-. pa r t s . pAp 
L'tc, ZXK1 fur 11 ]. F u j i r<; iolll.' st'rvico. 
lAv ri'i'itir hr.s) liy quillfsril cst:in-
r r r : , Semi ci'rtlpl t e r on]v '<>: 

I ISUOH1 tl I KH !>K< VIJKS 
2 T^rOirhord,\Vart<in, Piriitm. Ltncn. 

PRJ 1BE.Tel.(772 ;:WIW;.irfi3lK!)7 

• DOW AVAILVftll FOR TVt Wwl.rRAD CPC iM 

WIN THE POOI 
iPicirtoiww:-Tn(i«nT<tuiM«e TH: bmii.1 MBur>f r jun I1U.OIKI 
«OO«AM roaThe«n*«aRii»" 
AhD new »MJHLm«A« - IHt row i MifliciaHeKxawd KJH K # I 
• S.I.I tmvm't . ' J - IMXI- te- -^ ' . i - . - • Jfj;cr:nr»;s 

SIV! W. 
• V.-uwxanc v* - Ut ro tciM. 7:z*-q r | A t. r zrvtf*"• 
• • ntiUd « .. 
• CCTBtlVfVT tTflvUM «*•+•' « * ISI»T1IJ J -Vj UW sNVT V a tTTKft'i; 
• -t '..t: UfV .1 m> li-' .4- At-... •:':» " » 

'uWCCtlt 
• KNLOPERRQERV»L-R- "" W . - - • " JIM .«•*•»'» 

vift ii 
• Fcl.r,iorocn«,aTotr>t»- « . 
• Art r'' ' r rfnrlrlf^K1 v* 

Am ! O'^Vc* Wn CK * ? tj. r. J.-.V 
ms. f 

y.f n * M l j l i I N C & U M C " o f l f C »wl 
Ti«:r« cp »i>! civ. CI h 
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SINCLAIR QL 
Only £379.99 

QL COLOUR MONITOR 
Only €255.95 

COMMODORt SX-C4 
PORTABLE 

{Disk Drive & Col. Monitor 
Bult in) only £795.95 

PHILIPS 12" Green Monitor 
(Composite video & Sound) 

£85.95 
SINCLAIR PLAT SCREEN TV 

£99,95 
All prices include VAT & Fast 
F ee Delivery (UK oily) 

Please send cheques/PC's 
to: COMPUTER PIUS 

45 Bricge Street, Mewcastle. 
Staffs. S T 5 1RT. 
Tel. 0782 622333 

5B0 

AM3TKA3 CP( 464 
AMSCOPY If 

N-tw 11 ipio» IMJ .'craUjfi of li e tics s-ijniui 
' 'kMSCOPY' Cadcup ropier. ftr^V crpior. .ill boclcr. ir oftc yO witf clo<Oii ii foil' lyes. 
ROUTM »DVO IPUTNLS. O^PIULM.L'UII JVJLIIBIT IL 
n;nui-.il ICO ;ruc:tii;ir i:ndo, wil rflpv ;tll i ^ 

iri-vinnir,!^ on rur . ior Tom t,ir.i to d >rcUicitd, Si fl wilt h t̂fef rgtfdti' — ill tills f-->i £4,96 fui i/ inclusive-
UllKA HC UOMJUlirJG| H>or 2t*. 03Mouil HomU. Hfch EJarni;:; SuraJeriaid. Tel. 1071*3} ?8HbM 

Tud? imrf Ovfirwi<i oi) n/^fof/no toier**** pleas* tdd £1 50 (Owners of tire o iginal "4MSCOP7" — r3rr.1i u. thf oii'jmni upo plus lis« Aid -/ve il j»ut AMSCUt'Y II uII Ihe B-iicJe jr d scad it jy re urn). 

RMSTRf lD 
T A P E C O P I E R 
CHOI ; E CF SWE SPEEDS 

PPOOUCES ^protected COPIES 
0C PtL P̂OCFftHS TESTES 

O N L . V . S O 

DISKount PRICES -

SS.'DUOistoiei L'l.&C 
3 54" SS.'SD Diskettes Ct.HC 
2000 Shouts 111'x3!i-| 
Lb.lngPBPO' (11"x9"l CIO OC 
CASSETTES: CI5 50p 
C2I) 60) C3D 70j 
:Cfae.-'Ubels Incusivtl 
' l Yesr Gujranv.'o 
" :>&p free: Delivery ' d a w 
• hsfio»i discounts avuilaiilu 
• w/e figpply schools fcf 

Oimiuen'P. 0 . f u 
C £t S Co nputet Scrvicos 

144 Suliliff* Avsnuc. Grimsty 
Stli luo-bs. DN3J I AP. 

ROYALTIES Md on original prograns 
icceptedtorcistriaution. Everything cor si-
deted Genuine offer. Priory 02ie 73503o' 
send to: Cjrayson. "I'r;cpc3t" CKealcriultl 
S403BR. 582 

ORIC 
ADVANCED USER GUIDE 

Fa the Oric-1/A:iiioa. His ticimls 
gives a 
cump jiu mscriphon of the operation 
ill lhi'i<! r:<itii|Mlcii. plus a i:Oni|l If-tf: 
lit),VI ? lyo'jiuni ilv 0 notii: diagram. 

7B7 P>> ISBN '> 94 .'929 01 C 
AtuslMofioiti ^ootshops o< by nail »t 
t in 4fi tine, o&ii! frnm: 

ADUEK PUBLISHING LTD., 
PO BOX 148. 

CAMBRIDGE CB1 2EO. 7a 

ZX8' .-nurlune-codc leaflol imtio<lu<;CS 
o beginnurs. SAl: Ni.k G-xIwi'i, 4 Hi;r<ur 
r'os:ont Eyemouth, Berwick. TO id h.\p, 
Tci: Eyernouti 5096b 583 

DUST COVERS FOR 
A M S T R A D 

CPC 464 £6.95 
' Mjtching proofed nylon, trea:ed with 
ami static inhibitor. 
• Piixxt ingioun with AMS1R Al? CPC Mid 
nn keyboard. 
' Stum iifijili ot Iv/o-piflffi, in rmi m 
moii.i. 

COVERS FOF OTHER 
COMPUTERS 

BBU. LW.UiUK. CJMMUUQHh.in Dag5, 
oi|>n-J io red oi biowi, COLD STAR, 
SANYO. SONY, ;nri TOSHIBA in sack 
piped in gray L3.» SPECTRUM PLUS 
ana !r oia<K C2.G0 eacn «ltri on 
ksyroard. 

WATCHING COVERS 
FOR PRINFERi 

AMSTfMD Cwr , CAMQI. fW I0CKA. 
COMMCDOflE MPS 801, EPSON 
FX80/R.<80 MiVNNESNAN MT80, 
PANTHER DXI09. TAXAN KP010, 
BRCTHER llfio. M< j i JL'XI 6100 
at C4.5C 

ht. :urn lound, fir:( class pcsiny!. 
QBD Computer Dust Covers 

M»r«c Auontio, 
V*rlgHirigton W(M6 9nr. 

T<1. 0557 422968 

UUAKUKUOM SpMUur 1̂ X31 UK Diagoi 
32. SLperhly n>aliMic gaitu; ul business 
:mr:gue and r.kll. f?.H5>W-. M. Lovell. 43 
MsfilmorfiCrftfcenl, Di. iyi.> Bods, LUG 
jflN. D8I 

ATAKI 
joivfion/BonrRonxi 

T.jj); lo Disk Ulilitv 
Ti.itisli* s«>;i • AND in iHi (ktgi! 
•hrtil t3pij; !i> niyk 1*i<l tllCll tllOrll flOi f.i .l. ,itir< ..Mill Mill'i,i O'l•> 

n n o i h . i t c a o l iardin up In five s t o ios 
f 1?<llr> mr:. 
TCnp i f f i 
Par. V dwpliratfi ̂ inrjlA ̂ nr niIilt.niji^. 
M/C, BASIC, svori nor-staidar1 format 
tape-i. Cption to f.ave enpî s it faMer 
haud rales. if>Slcj inr. 
Chfques/PO to C. Gililiois. 1/0 
BraJwell Coninnn Buulcu.inJ, Milton 
Keynes, Bucks MK13 BBC. 

59* 

A S T R O L O G Y 
for beginners 

o n l y £ 1 1 . 5 0 
A Startei Pack comp-islrt'g ii sirn;lc 
program to cilculate a fwtoscope. an 
introductory booklet & 2 seit-Uachmg 
prugiami, 11' t w It- I'lliirpril trvi liuo 
snnpe}. 

INJo previous knov/ledge 
required 

•18K Spoctrtni, 30C.Eiuclror AUK 
Oic, 0 agon, Tjndy Color, Tan civ 
THSSO. Corpmotlofob-I.r-Esr. Mori, 

Afiistrad. Sharp MX8CA.'IC700, Coloui 
Gi!in.>, Video•Sonia/Systfin' 80'PMC8D 

many nore proirjms lor 
cxooriincci o$' roiO(iei6 

slso on at micros 
Qez ffogiann IUS ;i|n Oiints n 

SJ i-r!t-1 • I'.H'.r I I ' . I'li'ijiii. t n , A r 
voor Spectruit. Vraag Dodirnentulic! 
Cash vv tfi orSu' !»<Jd jOp t>i.tsdc UK! 
or laryusao o' thu froo CJiakyae lo: 
ASTROCALC (Dept YC) 

67 Peascrofl Road 
Hem el Hnmpstead. 

Herts HP3 8ER 
Tel: 0442 51809 a? 

MULTIPLY ytiu' nconm |Kiifei. NOW ivitr 
thi- brcukth-ouf)I RMlREPRhMfcU.I A-̂SO 
ClAnO'J Dsuov«i rn-.v, listing suenftss. Ac-
toiay! anil wrul oi full, frfw delails 
PMBI PHI-NI III ASSOriATinN, flfipt fi-t ? 
Cwk Siniirt. Mav'air, London . 

47: 

(JfiAfiON Mi'(liJr;llr:Spl Mrt Shew 7f.6Kftll» 
AwctOgDIOta R&Col's. Allfunc-

liuny tuppoi to I win menti and iisxnic-
litiny, O-iy Mftdij Uacjnftt.r.f, 
Fitcnost. Wer.1 r̂omwich B70RBR. GD6 

POWERFUL UTILITIES 
ANSTHU SPECOMASTEH rACT If) AD LTHJTV 

I >'\ €LMAi I Ih' OA tepvr win j etf• ferencc. >r.nirA\<yft;rt copy I it a ciel<eof tfr« nufir̂ i U$t <f very Ajt-.-. »xr.<pnrx« .» I ffMimr d*j>#ot#rt t»;lc Y>tnr. ôiiruCM'irwi: iirt v*.r Tr%iv | -uvr crcwei) 10*% mccewfwl V* r.t sr.fr * .•»••• ONtVC7.»5 
L<npe tc L'IV. A utv tfixl}-

TAPE COPIERS 
nvrhirî  code prrgrnms r? 

dlfcw yttunty ccpics-1>1 V Q 
ty r,i ,;rnrMtid i-iflw.ni' Avpihfic iar r«MMt»H î .'.M'jni (If' WCWnr.r-rtMi IimtrM iSfl Ckctmi 11W nn 

All Win iLiiinnriitiiint 

TAPETODIJC ITTIUTIES BBC Aviry wcful I ir iir/ to Vf '"nlr tttoM 5tutXit>f" :,-CC pr«i<<ms QitiS you- own dim OIVLr L9 95 ATAOI A '„iA*i L'oiy.-̂ .' aiojntn :iHi Miyl" txnt ta tie 
î ltTft" 0r''0 CW I|>-.I|;V| "I nr. ii l" V.':!''I '.>• 3II models ONir £9 95 

COMMODORE 64 THE MfciT ff̂ NbE Or UriLIIIki f OR THE M. -VITirrEN BY PnOFCSIIONALI—lOLt BV 
DISC DISECTOR 1/2.0 

At i»»«.»/rJlly powerful cm catm- .vu hwp)^ a 
r̂ JiiiJwi:!-." «l»ale JHc Error Copy' i' vin ;*vUv»in*5 

JII ft TO' lypes, rev yew mjkc* vuMyr.Kk uji «V rsip tv, iW | f -î rs Oul<taJUc -mir nvn haivei Jiv. • v*ry File Coffer .Iva-. »clea«wr i i.iyiy »rrt-r>drfCfc>7 Track arxt kclg' '.* %twrr I./ VIM-, II Atorulutfo !••«• itjl.!CklUlHo '̂ n luniMl,'UiiikiDld>, OI«Mo»l«r, Menu MjikM, lnd#K. ff«*lrlr, llenaire. S<'Jtcftrr. Obt loT*p» ,vv: Tidy rrr.-c .n I yximiit DiuDim«.«• Suffttrdcnciv: VVWISJI rnruuwi owtr f i ^ s 

FASTBACK rjn l+sd VttttT yTii I t »I «j Vifw f̂O hNjt ipeed lojd wr 1 'if »n4l mlwl N tjpe »Ij*v rxM to proliice 'twrfta" 
w^MK r.f miv, \fiJ<* Jrri imil:lp«rt X^WE :I.M LURJ LINTE-

p«nJ jn l lv i f • Slinpfel<• .fi? 
no proQr*mm»wj tilll r+pt\*ri i;.v] r* r-ooi r. birnc MntJ II ISO Tini rifi 1'I.̂J il ,0."CI iO>5 
A iffy arofaiiantl prr.qratr. 

ONtr 

ROCKET 
Fed up.ŵ Jtfng r-;< proems •"« K><l iiffl ; r i k a *»lity f r 
itn-j wivoc oŷTon ,: Silmci A-' ir* * li! iiltr.vcitj '':< rcrrr̂  spot f lop" 
/ri.-fl-. Dees not ̂ ttl iLCr J 
nl no -vedgf u uvrd Its qî ns MfiAv: •.<• Vivrrt win "-ig" vjtvJ 4^:.wioftlwd fnd»p*ii»-djntJy A rtu.l ttuyj", h j 
i|f-iftmrrA'-to fvTk*r t^ div: >li vt* 

OUfCKDISC btotposilln) rt»nu HAktt VOW CVCNfAiTtir 
ipecc ur. Jn' d'lv* wvrii new 
p-o^f^r i i-i\ mi -.' ft.,ft1 .I'mn: 4 tknes "c< rvi c. AiirAir.t- pxfcKtr 'Jji Jisw yv<i tu o.'«C«.i!r } menu jinei folding co /our flwn iltii iroudfJ Ii ̂  r»ci.r :.i piytHW pul -Ji>. w "OIMW' iWIC Jpe I0CIK M l'lvi wV̂y ft im.,r»Jf,HI 
o,* i ,-i*rtjipn-: A nun "nr .il dry. dive 

ON Lf £11.95 

DtICO 
THE TATE TO DISC UTTUTY •juv ju«rMtee n.n m*. * t>e:c r»f» In tuv ufil'y in ffi* n.ir*/*" Verj- uiy to «»e no preg/*m-mln̂  knowledge needed 

Aat'-'tvK ŷ ilevic? n.i« aera .r d -i_.IL . P11--
.Y.W* »IIH INJRT ,«ivl nil iti1 

H jK-fVf fvwi fit ran .llvt !:«• it.l-e U 
r.titmjtd vl Qukldlic K?nry 
lc< ffw'kirt| vCO' (l>'.n 3«W ri J'/itflS 
Morun onl*£9.« 

8IGMOUTH 
I re t u f « r b ' n".v i p c c r h 
lynLt.etl. II. Oir '(.* 
LZCi "ifXtK" as a oii« fcn-
n . - i j Very c n y t « U i « U n x 
Incciporalcd ino ycur o«n: prc-
CII.VIV vvfes .lit- cnKWd ii-
pnex-etk tnglii'i. ie. spoil .is :r:y 
siitiitl. TlittfcloTK uri.'ljjl.iiy is 
unl imi ted Crc»: tun 
Iji>-y! Ir:r nil 11 ,i mil.', put̂ l'̂ ". 

urvLi K/./i 

u m \ m m m 

Tape UaKh Up Device 
• n: liT'V hjrdwjiiw Jir»e laftwarc Ml •. jma.inij t JdlM̂' YCAi i-ji "twrt» loftwjirc HU'iJ'tf P'̂ r-i: IOOX MJtCMI ful >5.ilHXCB9 OWN fhr f *•,'••. .1 brand r** m*(Mi«f (4f)f iT C tf<fc_'-,i-1 ̂  »'«"<] *rrm:v(r f ind icIuiLlr IVj'UC tl MUX f Dt«r OM.YCU.tS 

lricmiM 'r- t*>.'l*ilir v irn n irr 64 II fo> J.. u:<r T« I' - ;pcctrum "rie v.t tjccetf'ul. 
OM.Y CU.f> 

3M SCOTCH DISCS 
L ' l I Hx guti tr Hn. nl tte 

SSCC' £16.00 0St3i: U300 m 
pA'tr*'* '.•intot 

rowMoorrc cJJUN 
mrtf ; 

I* IWJIMVKV"JIANI»RF PRLVD 
rt«LVIIM( 

X 
rAfAJKfOftQfft AJcil.JInl L** '. :l': JV r*i 1-.4 it i. lô -'SJ: ." --w r I •• «IH> iwlr M11AII. VfW I ^Mttf tywVA*; I'HW* 

All prtcM Induar n r And VAT. !and cirqur I'IMW Ora»f A! CtmoM Cmd N*, ty CAIVWI wruom*. WMr Dl5»dUlt-i»<tf tr*+4 fnquflrtwr»<<»«̂ f- fiM'O MICRO CENTne MICRO CENTRE 
• mcoi 1TM(I. IVBMM, wtwcEtnitiwir HI 

• > s* r r o w » noAD, 
COTTt 0106E, StIMINCHAM. T«liCim»«6l 

COMPUTFR <\SSISTFD •: FARMING IN-O-y IKEAMollcis OVL- J00QUAL I Yfcl>UCA II0NAL CASSETTES AND DISKS 
B Spectiun. BBC. Electron Si CBMM. with SPELIAL OFFERS o- Ihu VIC 2C 

O.r now -anau cavu-i VIDEO CASSLIILS u-id B0DKS on 3ASC. Assembly Lancuaga and Advanced ̂ 'oqran-minj. tcgell-ur with ntodiiclions lo I jril',. Lisp. Lnr o ft P.ist.'i,, fin Mil r.1n SA' fnt I-H1F !M;OFMAr^ PACK In. \FO STRF AMiDrrpt YfOG'i 36A Chasu Green Avenue;, tnliud, Miudusox, EHLJ fcEI3. Lxi veioome. 
iixpjrt cnoiatio! 

I'IUIr;ir. AL program* urgonilynacdbd Oric aittf 
Conmiodoro 64, Educational 3f GITIK, Caî  
pjymunt or nyal<€5 r̂olessicnal cth :s 
siricllv adturcd too. Send your crogrjrn fy 
rnnsirriMtiin Knighl Prnrii irv* it IK i I *H . I 
COlno Road. Ecrby. Lancashire 6E8 6XL 

SPECfRUM K0PYKAT 
Sirnply the best Copying any 16-'4Sh 
Spectrum progam is as easy as 
LO^Ding 1 SAVEing your o w n 
programs. Even unstoppjble arogrami 
car noiv o« backec-jp onto a tresti 
tape. Only L4.95. 

IT CAM EVEN COPY ITSELF 

MICRODRIVE KOPYKAT 
Tr*n*l«f vniir ciKEAt'n biisori cnf tAAr. 
onto the ZX Mlcrocnve RELOCATES 
prografts. Stops & rovcals irog-ams 
ESSENTIAL for M/0 tiansfor Onl\ 
£d.9S. 
Both w i t h FPEE Header Roade-

Despatched by Retum of Post. 

MEDSOFT 
=>0 Box 84, Basingstokd, 

Hants 

UNDERWULDE to Microdrivo. S o r e 2 t " 
rotei to Eirik lug LAi'S C3CC 0slo9 
Non̂ 'ay for t'Stmg. nsunt dcliwty on 
racoipt. ~ J>90 

COVBINED introuuctory programm ng 
cour;o urd re;raaionE I holiday in b'faut lul 
Snowdonia. li'uu "hipComputiir Holidays. 
Bron-y Focl. Dinorevig, Gvuyncdd LL553EH. 
lof:02S6870«5. 5-35 

MAGIC-MESSAGE 

Put VO'JR noire in the HALL OF 
FAME, De ihe HERO of Ihe game. 
Fine th-i hklrian list n; words in 
Advent are ganes. All :his is 
possible wilh MAGIC MESSAGE 
wtiich lets you look at and change 
messages in ma :hiriK-cntlH gamns. 
Simple load MAG C MESSAGE, 
play in main part of game and tike 
Macic mcssjuos will appeal 011 y^ur 
video. 

Post £4.95 Free 
O/seas. Europe + 50p Others 
+Ct.SC {Pfiase order as Magic. M) 

2X-GLAHANTEED IYC) 
29 Chadderton Drh/e, JJnsworth. 

Bury, Lanes, BLS 8NL 

The Publ ishers take all 
r e a s o n a b l e c a r e l o 
ensure that c lass i f ied 
a d v e r t i s e m e n t s cue 
genuine, but readers 
m u s t s a t i s f y t h e m -
selves that they wi l l be 
o b t a i n i n g what t hey 
roqu re before enter ing 
into t ransact ions, parti-
cular ly if they involve 
large sums of money. 

124-12B 
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BlfiflH CASSETTES 
Rely on lie prolessionals to- yuarantted tap quality compute 'audio casserlesalflreat valtie 
IJOtl'icl pflueSn roiKpUl" tli 10 uu'liplVW w»li In li K (tin v tpn s rti lit librdiy III -11 -
Parr'. ino'udr VA T p/j.s- ff packing Length 
5 nhs !c 5i 
10mmsi<: 10: 
12 mifs t: 12: 
lb I:.16) 
30 lc.30> 
6U tuns lc.60' 
20 mns lc.90> 

Bo* Price CO! 
Cl 36 
C4.40 
C445 
C4.50 
fain 

C7 00 

Cty. Value 

C'«V<'"' A^A/I/I Ot<lCI BUlfuMTit /ui 
TRAOEENQUIRIES Wt.COME.CET BIST 'LflMS. SERVICE tffRCOUCt, ULV DUECI FRCM 
VAUUPACT̂ RERj Of= PROFESSION! rRA.\C> r.ASSETTFf. 
NAME 

AOOBESS 

PROFESSIONAL MAGNETICS LTD 
(Dnpt CCO). "nnsnttr Housr. 3J9 Huiisle: 
FR5EPOST T<1: (05321 506006 

: Kotd, Leeds LS103YY /V / j A a / W V 
COMMODORE 64 AMSTRAD MSX OWNEFIS 

MIDLAND COMPUTER LIBRARY 
l Aii tto l.itRst titfcs or eassclte, disc 

rfiiU <drUidj*. 
3 Hi»w *tiut 1**1 y .ibsoLrtely Iret!. 3 I Hft nnmtnrsnip C8.00 •1 Hire ct1®fflf Ĉ'Y r ' 

f c fill 7 d:ys. 
I. No Iwflii lo i ro inouil of p » n *.-

you hi a 
6 All E;.jrnf& wth Ull 

docurvenUKiri. 
Sr/irf cfitxjui'vf yc'Jlj.' in: £."<? v«vfA you I u v w t y u * .V'jc SAf to" .V'lAc a'rlt"̂  o: 

Q MIDLAND COMPUTER LIBRARY 

TKo first iirct laigcst Commodore 64 fchrary In th« *orld 
31 Evijnlcnln Clnsij, lodg-J Pi»k " W 

Rodd t ch 0 9 8 7NP. Telephone 0 5 2 7 2 3 5 0 4 

B\*ine» Edticali&nal »ltwsre. 
2 LOWftt 01 id solUVcHt? fictJi in He 'JK. 

10 Join low en money lack guarantee. 
11 ô ot 1,WJ> »* -»c. 

rrany LD rn|>Br:s. 

11985 V E R S I O N ! 
Would you like to transfer your Spednm programs frcm 
© MICRODRIVE TO MICRODRIVE <§) TAPE TO TAPE 
© TAPE TO MICRODRIVE 0 MICRODRIVE TO TAPE ! 

Tier dc it with 

s N t 
TRANS-EXPRESS is Hie nasi coirptohonsive p£Ckae= of fou1 m/e utilties for 
transfer 'iia Spectum KOgams They arc usur-friendly. sirrole 10 usa. rdiablt ft 

| very efficient. 
Triey will ershleyfiu lo transit* iny kind of programs up to Ihe -'ulM3.0Kleng:h. 

I TAPE TO M.DRIVE w l alio automatically, if rc-c«sar/. modify. restructure fori 
| relocate both BASIC and V /C w ru r from m1 drives. 

You can buy a.iy 0" the 4 prorjr jms for C5.50 Ol TAPE TO M.'URIVE AMD 
M/DRIVE TO M.'CRIVE tocerh« for C7.50, or all the 4 pragra-ns r.n a api i lor 
£9.95 or on e m'drivecart id<je for riA.95. 

MICRODRIVE TO MICRODRIVE 
NEWI . . . AUS1RAD voision of 7AP£ TO TA3E « 5«ly MPWI 
Transfers projrami of any length, any spoud. hjadcluss. '.mith unc.ilhniln* iMda s, 
ate. Comlinucus LOAO.'SÂ E, repeated SAVE, fill atort.. full header, 'eadir. 
ur protect, et:. 

Tieotco.a IBAkS EXIRESS©©©® rd.» n-oqjp.rour 
taTe 
Address 

I'Î IK Hi? Urai:<c:»n».ilii.M YC 

T, London NW6 jDS l OS; too 

RETAILERS 
For fast speedy distr ibut ion service contact 

Drake Distr ibut ion on 0752 500951/2 

We tan effet vou: 
• 24-hour ds very in U< 

Trc Dsc DifcouT.s 
- Storter packs avjilabl: 
- AH the ates: sof:war« 
- Pcsonal v/eoklv dulivi-ry sciviou lnrouqlioul lliu UK 
- E'Olirt :nqu fiu'J v-ci "urr-o 
• 48 Hotr de1 ivory can b t irrani 
As retailers OIRSOHUS V*. K THY III1:"- I hill I.RL Plioifi 01 WNKI I'll I I I'll II I II-I 11 IA'i 

DRAKE DISTRIBUTION 
Unit 45, Enterprise Plymouth, 

Somerset Place, Plymouth PL3 4BB 

The definitive role playlnc 
adventure from the pen of the 
world's leading author and the / ^ ^ 
keys of the world's leading A m « „ ^ 
software house. A j M a V C n f U t & 
In your Hl«h Street shortly. i N T E F ^ i A T l O N A L TM 
SS N e w S u m m e r Street , B i r m i n g h a m B 1 9 3 T E T e l : 0 2 1 - 3 5 9 0801 

E D U C A T I O N 
Whether it beSPECTRJM. 2X81 or 8BC B. via hoM ir slock pralwHy ths 

laryes range o1 adu:alional software availfibla. currently in encessof 
BO DIFFSPEIIT C3UCMI0NAL CASSfTSS 

cro<Ju:ed 9y tho msjor softwirc f ouses. 
SAE for :atooBu« ond SPECIAL OFFERS. Also GAMES TAPES; 3 lor price of 2 

LOCATOR. 12. -ormrtll Drive. Redbridge. Esse*. IG4 53N Tol. I - 560 5575 310 

* BACK-UP SYSTEM =OF " 
"C3M-64 & VIC-20 * 

Tne EJACKUP BOAftD is iliu Mtij'-i. 
fastest and most uiiqua way lo back-
up ycur âpe prcgrains. Will H-f-
board you can eonr ecl u seeonc CBU 
lupu Oô L lo your cor-iaulu- Y»m >i.ir 
copy 3 piocj'an or Ihu swunfl dftck 
vvinle it Insds Torn Ihu feist. Yn.i can 
back-Up rr/cote, tuihu loaders da-a 
(ioe This sv'ton- wit h;rk-i p 
yiogrsms that your tap} based copier 
his faled lo du 

BACK-Uf BOARD fcr 
••.RW.F4 .4- Vl~-?0 

TRIGSOF1 (H.lifax) 
46 Ripon Struct, Partlnstll Lane, 
Halifax. We si Yoiksliire HX1 JUG 

BASIC PROGRAMMING COURSES 

Tnmpi ii^r tnr C'.hiislrr1 p;ini H£SlC 
progrorrrninc tho rvajl ufleclivo .'.mv 
v.'itr Our liuir-t s.udy or LormS 
pondenio cuut sw, Proorattiri ny CAN 
NOT be leitnl Iruir. U'.ur Man.iiiSs 
a lore. Our coursc. lor lln.i cjiii|:lotii 
beg nny upwortb (especially parents) 
also '.'(.ii'u'ii AL. aupccis oi home 
con puliny, inclu înu SOlftCStons 
and linai exam. -ix KHi:, CKMK4 and 
Spujlrun Momc sillily nctirsa f 
cor nispou deuce eomse irr.l. 
cert liUi'C w ion >asaeil) f49 95. 

RIDLEV. Dept. VC, 
WALLSEND HOUSE. 

PfVE^SEY RAV. SUSSEX. &&t 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 

onic 
ORC DUUBR'-' £24 
1 d 16eharncl controlter 
ORIC ADC 1134 
Supcrfact 8 channul inul^i <Jir|-bl 
-iiviiner, S til (8solu:k>r, 
ORir: 1.0 poil C33 
IS programrnahle chi inen 
OilIC IMIM 'ES C5G 
2<j f.nt, f..itn*. 9 aphir.s dtiub'f s zfd 
ptini. ink ftnhbrns. 

ZXO 
ZX81 DLUE3RY C2;.5C 
1 o! '6 ciannel ccntrolc 
}X8 ACC 
SuikHVEI G ijliann.ji jr-jlcg 
scanner. 0 bit 'esdulion. 
ZX81 l/O port L3-; 
'6 p'ogr; mmible >:-.an lots 
Z.V.B! HI-̂ ESOLU-IOW 
GRAPHICS C23 
istuniir,g resjlss. 

dgiiot 

ITEXT SOFTWARE U new range of educational programs 

TOOOIERS Iprn srhnull 
LEARN YOU ALPHABI I 
.e^p.^io cuwr 
LEARM you" CO.OU^S 
LEARN you- S HI PES 
AEOUT INO HOUSE 
AEOUT Hie K'TCHEN 
A60LTT CL0THJS 
f 3.9S each 

SPNRT RHFTJIIMRTR POS AL ODER TN-

V1UMS & DADS 
iTEXr cojichcok lEnglishi 
i l l x i cojmicos miMese; 
iCXf cookbook (Italianl 
l EXr coakbook (ndiam 
1'fxr Wne & a eft Mcking 
l'CXT C'.uklHiik 
rex" Ccokbonk ConffCtion 

each 

TECTEL 
Telford O p p o r t u n i t i e s C e n t r e , l l a les f ie ld 14, 

Te l fo rd , S h r o p s h i r e . 
Tel. 0 9 5 2 - 5 8 1 7 3 8 

Pl'F fi.SO for ionirJ boards Cl tor Mies 65it? 

t C O M M O D O R E 
SUPER BREAKER BACK-UP BOARD 
Fur the Commodo re 6 4 and V i c - 2 0 

When a sccond CUM type cassette unit i£ connected to the board it A-ill 
make back-up copies of cas;ett€ based sof.wa-e including tuibo.'fost 
loaders, Baait; onij/ui mai-iiiiit code and cota files, ^riccd -it CO,RO plus 
503 p&p UK Europe add £1.00, elsewhere add £2.00). An cpticnal 
RESET SWITCH r=in also ba filtad for oily £2.00 extra incksive. Send 
chernia/PO or stamo for fall cetals to: 

C. KENT, 15 Bamburg Close 
Darwstiotme, Corby, Northants NN18 9PA 

i COMMODORE 
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Mat.fi ycur IIM:I!IIIIH1 HACK UP '.upits wi ll Oir siicOllll iĵ riHalicn copier 
paco<;:e TC5. Milages vifuialy allpjotiarn;. <IS< SPECHUIV only. 

" Deals with fiKt la;'nlti>s - cvnroits thwin Ui nonml r;pw<) <ir ihvu trans cr 
" LQADSin [Vtwjiam jijits CONIINUOUSt Y livni wluirj I mri*uosuund jup, 
shor tore lejilers, tase.'ilfiysl healers, etc. rmkmtj the piocess simple nut 
offedive. Use liie'.tlly. 
' Copes wllh j. loig programs ts&y £5003 - liyiesi. 
' Ex:ra f»atur;s. e.g. integral header reader, sausf, dstle. ataott, repeal copies, 
TUL. maiual. 
' MNITAPE 6 I.YirG - extfa orjgrsn Transfers Base , Code • arrays directly ta 
m il ivu - ui iui r»luim. 
TC6 C0S16 CS. Iff; W II ' MT6 D « S N U I.IJIC ; VU6 c< ftf^j/irftlr: LI|»! I .ltd 
cnstomeit old iBpo - bAL but t^ roclucton on aeovo ericas). 

M I C R O / W A F A / D I S C DRIVE 
TRANSFER 

•18K Specimen rxvncr.; wth Micro.'Wiia.'Dsc drivws cun NOW transfer he 
MAJOftiTy m tutu (iroi|romii line htaaurluss, ior>HP'ogrami. i moss \v:n LOW 
artrliftiisft: say '6384). 
In Miisln from tape you must csnvtrt tho p-uqrorn, and tf-en transfer -he 
cmwettcif by es V1D1 (or vV D11 ha; 5 progrjrns giving you thi tods tc do '.he 
irnitfftuiiioiis m jet ihcrn rurnlriq MOt ulso tiis l/.'O CA - ' luusetseorg 
lirofiams. MH.'WOI has a cumpwhunwo manual with example tanstars trd 
exercises 
This widely nculainxHt iroiium tsuo Your Spcct. No. 9 P 1 4 l i s ESSENTIAL if^ou 
nir.ijoiiik. ui'i^hi MU31 yuui prû i<lpii£> lu pah divu. V10I lu dî t. 01 
Wafadriw"! ownnrs) costs a "uru f 6.SO. 

ALL PRODUCTS CARRY OUR MONEY BACK GUARANTEE 
OVhHSEAS: aid f t Europe, t\? ulhur lur each procuct. 

lyr Crt'4" ti ioj. )65 

LERM, OEPT YC, 10 BRUNSWICK GDNS. CORBY. 
NORTHANTS 

MICRODHIVE BACK-UP 
"THE PRINCE" 

Transfers all ultimate games iicltdiuj "Urdewotlde' and Knight Lore" 
"Transfers "Decathlon" Cyclone", GhoKbusors", Lords of Midrngif1, 
Mouy-Mcle. '"ort-ni-iu H viW. "Tteshman", 'TygamaraiTK". "scrco-

.'.••le 'Checuered t'lac sr.osi ltragne gam** and n-Hny more. 
Absolutely i i^arssnte-sc 'j work! Incredible value n- LH.K'i 
^hfi-j ifv: fr. M Alr-'X r̂Klwr. Computnjr Systems, 67 Lars-
downs l ane Charlton. London £E7. 

Alexander Computing 5yslem£ 1985 

AddictlveGames 87 
Am st tad 74.75 
Anirog IDC 
Antncny Asnpatel 135 
Argus Press Sottwan 36 
B 
Barclaycard to. it 
Geabtiq M 

Helasoft 135 
BuflbyiG IFG 
C 
Canon Film Distributors 70 
Cnmana 13? m 
D 
DACC 84 
DKTronics fia.ag 
Dennis on 135.137,139 
E 
Elite Systems 4, !S 
F 
Frol Ud 28 
G 
Games Workshop 62,63 
G Iso'l 117 
H 
H SOt . 146 
t 
IMCO 30 
Incentive Softwa'e 43 
Industrial Process 34 
tnnet^n 64 
Interface 58 
K 
Knbrshscft 110 
Kijma 49 
L 
ICI 7R 

Llamasoft 95 
M 
Manmillafi Software 113 
Metacomco 109 
Mlcroprice 120 
Micro-X 22 
Mluiuatiswyrs I I6 

Microtjold 28 
Micronet 800 19 
Mikrogen 54 
Miles BcttorSollwa-e 22 

H 
National Softwa'e L bia-y &6 
National Woitm nstor &inK 69 
New 3enera:ionSo1twa'e 70 

Casis Software 
Ccean Games 
Coean Software 

Philips & Ph hps 
Picturesque 
pitman Books 
Frotck 

Q 
Ouicksilva 
R 
RSDConnections 

S 
SMT 
Saga Systems 
S o t o : S o f t w a r e 
Shard Soflwate 
Sinclair Research 
Softsvare Connrunbatinns 
software Liftrarv 
Swanley 
Swesco' 
T 
" a s n a n 
The Micoworkshop 
'houqhtc fiCrosr.o-
"ostiiba 

78 
BC 
8.9 

26 
30 
iO 
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12 

137 

131 
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30 
30 

6.7,13-17.06 
73 

70 
22 

U 
UG Cold 

Vision&tore 
W 
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wt^arci sortwara 

118 
137 

61 
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24 

56 
56 
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"mm CLASSIFIED 

ORDER FORM 
Please Insert the fo lowing advert isenent In Your Computer Classified Section 

JNAGE JNAGE 

£10.00 

£12.50 
£15.00 
£17.50 

£20.00 
£22.50 
£25.00 

Classif ied Rates 
linoga: SOp (>®r word (Mh JO wonlij — 
pra^oyoi le 
t wwge odvvrtnwrt jiSoû  cornptet* tho /orm 
ptoMnl in BtXK LV/'(U5. flro.'v nv^btr 
cot,Alt of 7 Varrw ono addiva iso 
poic tor 1 in aOvat̂ uommt. fox Rumbor 
H rejvirtd b U.00 oxrrc 
Display ratal pal see (Min 2scc) 
Ont inirartion £9.00 
Thrne iniertioni £8.70 
iiix nseitlon; : IS.50 
Twtlve l u a r - i o n i tg.OC 

v ..r/fy/-, Ktirr vrvi ,'rf frMs.ei' vf^vrr.jv.' 
cap• an€prvtoratty retetwsoote fc^fi^&.K1 

I01-S6I 3036>. 
Method ol Paynent 
ChcauEO ett, shsulc be T I O C O poyabio 
to Eul insu Prew lnt»-n«tl»nat -td, >n« 
crou«d. I nn :k)j« h*r«wnh 
chequ«<POtof 

Please debit myAccess.VisoBorcioy 
Coidi'Ametiion ExpioiJ.'Dineri Ciub tit.' 
.'OK NNLRW 

9JLJ 

No. of Insertions r e q u i r e d Q Bex No. required YES/NO 

T T 
NAME (Ptoaie include mitnlsl. 

ADDRESS 

SIGNATURE 

Post to: 
Cut out he order forrr and 'e tum 
lofl t lhw with you' rernirtinco te: 
Clowfiod OgMlnwnl, Youi CUIIIUUIEI, 
RoomH211 Quadrant Houw. The 
Quajran:, S u r o n , Sur-ey £M2 jAS. 
101)661 3036 

Payrrent by credit card please state acdress card is registered 
Daytinetel.no 

THIS FORM SHOULD BE RETURNED BY FEB 27th FDR APRIL ISSUE PUBLICATION 

Ccmptny RcQts'erec Nunbar. )i?iJ/ ttngHndt HtgntertO Qftc». UuJirent House, 'rta Uutd.ant, Sut-.on, Sumy SM2 SAS 
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Hot* 
lines 
Acorn Computers 
Telephone: CambridEe 0123 2101 1 

Atari 
Telephone: Slou jh 075314561 

Amstrad 
Teltphone: BrenNvocd 0277 22S8f-B 

Commodore CBM 
i Tcltyliune. Nui lEiuiu l̂uii COM 203252 

Enterprise 
j Telephone: 01-738 428? 

Oric 
• Tolcphono Cambridge 02205 5141 

Sinclair 
Telephone: Cambridge 0<76 6853" 1 

Tandy Corporation 
Telephone: Birmingham 021 S566101 
ext 33 

Toshiba 
TeUphone: CamberKy 0276 62222 

Local,, national and 
international micro 
events are updated 
here. To publicise 
your event, pnone 
Paul Bond on 
01-661 3472. 
Scot t ish 
Computer 
Show and 
Conference 

Takes plate JV.arci 12-14 at the 
Arderston Centre The Albany Hotel 
and th : Hr>lidiv Inn. Glasgow. Trade 
Show, coverir.g the l:ig l oys as '.veil 
as home micros. Tickers are readily 
available fron- Cahners Exhibitions 
Ltd. Telephone C61-S32 4242. 

Computer 
courses 
Hilton Inleriutioaal Compu er 
Training ~td are arranging courses 
aimed lu jiluvidc au .uUuduLliuu (y 

So I said to Oerr, th 's /. 
what you can do with your 

~orr.pary 

• ^ 

J&uk Ti&nivl inakva n pointed reiumka about his furir-er 
company, Commodore, whilst sirruitsneously indicating the 
direction he expects Atari profits to take now that he Is in charge. 

computing for families. Cost is 
about £1 1.50 per person, and 
content includes components of s 
micro, buying one and ih* fu:ure of 
computing. To be held on 17 un<l 
i l March, and 14 Apri l at 
Clarendon Hotel, Blackhsath. 
Telephone 01-352 2V :9. 

INFO 
IMFO lakes place fiom March 
26-28 at Olympia London. Op;n to 
liie public. Son» micros but tv.oslly 
l:ig stuff. Telcpnon-: BHD 
Exhibitions, Wellington., Surrey 01 
047 1001 for mjre Je iE i l s . 

UTRAKIf £9-45 
The most powerful tdolklt yet for ZX BASIC. All the features 
ycu will ever need, AUTO insert, full RENUMBER, block 
DELETE, CLOCK, ALARM, error tripping, break trapping, 
f ull TRACE with single-Step and much, much more. Makes 
ZX BASIC easy-to-use and powerful. 

IB £14 
An excellent assembler, ar. advanced lirte-editor, a compre-
hensive disassemble! and a superb 'front panel' debugger 
all in one package. Used by manv leading software houses to 
write their games. "£uy itf'Adjm Denting I984. 

£25 
A powerful and almost full impkmentation of Pascal - not a 
Thy Pascal. A valuable educational and development Icol, 
progrcms typically run 40 timet faster than a BASIC equivalent. 
Spectrum version includes Turtle (graphics package. " I haven't 
seen any other compiler :hat cculd mctch Hhoft's Pasnl" 

lflO Higtl Street North 
Duritubte. Beds. LU6 1 AT 

"el: 03582)65642' 

mm 

for the ZXSpectrum 
Hiioft is pleased ro announce a new compiler for this popular 
and effective iystems programming tanguag?. Not a tir.y-C but 
an extensive, eaiy-to-usv implementation of the kngvage 
Allows direct execution of compiled statements. Supplied with 
fiirrtion hhrn-y A willnhh? direct from Hisnft for £25, or write 
for further details. 
AU prices. UK delivered, relate to 48K ZX Spectrum versions. 
Ow scfnvarc is available fcr rr/tny other 7.80 machmcs t.g 
Amstrcd CPC 464, MSX, Memotech, SHARP MZ703, .Vew-
Brcin, CP/M e:c. Please wnte for details. J 

146 YOUR COMFUTER, VlARCh 1935 



FAST AND FURIOUS 

ALL ACTION ICE HOCKEY 
SLAPSHOT from Anirog is a two player, fast action, ice hockey program A,so 
in this thrilling game there is included a. smoothly running speech synthesis 
s y t j L u i n u f Q i u v e r y highest quality B e f o r e the actual game s t i r ts each player 
must selec", an international hockey team to represent. After doing this you 
must quickly and skilfully manoeuvre your man acrcss the glistening ice 
whilst your other team-mates move automatically around the rink waiting for 
you to pass tho puck to them. Iiyou do manage to race pasr. the opposing defence 
then you have a chance to shoot for goal and score. However, you st.ll nave vhe 
goalie to beat who is abls to dive in all directions. Also .ncludec in this 
amazingly quick and totally origina.1 game is the ability to actually physically 
bodychezk your opponents. Never :he less, dc: not be too aggressive otherwise 
you could incur a "roughing penalty", resulting in a faceoff in your own end. 
giving the opposing sido* an easy chance o:' scoring. Also ether extra features 
available include: Fanse moce, and three levels o: play ranging from fast tc 
slow as well as a re-start option. Slapshct from Anirog is a totally original twe 
player garr.e with lightning fast action never seen befcreonthe Commodore 64 

Two J.S. Commodore 64 Cassette Z8.95 Disk £10.95 
Trada Enquiries: ANIROG SOFTWARE LTD. UNIT 10 VICTORIA IND. PARK VICTORIA ROAD DARTFCRD KENT (0322)92513/6 

M»l Order 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT SALES HORLEY 02S34 6083 
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