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Music and micros: two tribes in harmony 



i 
. 'Kokotoni Wilf is ar arcade adven-

ture whose unaisguisec intention 
is to steal the title of "best arcade 
adventure program bar nrne' from 
Jet Set Wily. 

AS Kokotoni wilf you must 
reccver an tne pieces OF tne legendary 
Dragon Amulet (which has been scattered throughout :ime> far 
your master tne great magician, Utrich. 

Throughout ths q jest VWff comes up against many dangers 
from huge lumbering prehistoric dinosaurs, to hostie alien 
robots, out tne reward i-or recovering an tne pieces warrants 
the risk 

The 48K program features a 
numcer of major advances over 

jet set Wi ly. The games designer, 
Flite, stresses that each of the 

games 6D p us screen settings B 
genuinely high resolution, as opposed to 

Pt / psueao m-res, ana doesn't require a title to expia n wnat 
y you're looking at. Futhermore, the sprite characters are 
/ of cartoon quality a id exhibit their own personalities. 

impressive claims. Jet Set Willy fans will no doubt feel both 
sceptical and Intrigued 

i Watch this space! 

48K Spectrum and Commodore 64 
available Sat 15th September. 
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Software snotllis'. — psge 43. 

Toshiba HX-1C re/iew — page 48 
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Music hamwwe — page 65. 
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Frarkie in Hollywood — page 75. 

P i ll i l l ] ! 
Musik 64 — page 80. 

42 EDITORIAL AND YOUR LETTERS: The man who got his money back from 

O.ii., the mau ^lio uiges us to go cas» on ilit QL and im.Uifaiious tip&. 

34 NEWS: Straaglers* adventure game album, Sega SC5000 computer, the 

search fcr the Enterprise and crick;t for Iceland. 

37 tured programming: micro intelligence. 41 COMPUTER CLUB: To be or not 

to be? Paul Bond in Stratford-on-Avon. 

43 SOFTWARE SHORTLIST: Tasie the nightlife with :he Arabian Nights, 

the Lords of Midnight, and Bozo's Night Out. Play tennis or jo.n the evil dead. 

A f QUEST CORNER : Regular feature 

• / on acvcnturc games. 

50 
48 TOSHIBA HX-lt REVIEW: 

'tip of the MSX iceberg. 
The 

COMPETITION CORNER: Your chsnce to get organised. This month's 

exciting conundrum could win you the new box of tricks from Psion. 

52 T f T U N G EINSTEIN REVIEW: Built-ir. disc drive alleged CP/M compatibility, 

OK memory. Bill Benne:t decides if this machine is relatively good. 

57 PS ION ORGAN ISER : Kathleen 

Peel tries Psion's first hardware. 60 BBC SOFTWARE: 

turns on and tunes in. 

Jim Taylor 

65 ELECTRONIC MUSIC AND HOME COMPUTERS: At last a concise explana-

tion of the basics of music synthesis. Kendall Wrightson looks at musical hardware. 

70 BBC KEYBOARD: You could construct your own keyboard, but you don't 

have to in order to use this Richard Hines program. 

75 H O W F R A N K I E G E T S T O 

HOLLYWOOD: Tribes and chips. 77 M U S I C S O F T W A R E : 

Kdling plays the field. 

Stuart 

80 MUSIK 64: Aural sprites? Grahair. Barbour provides easy to use sound 

commands for your Commodore 64. 

85 D R A G O N DISCO: Synchronised 

strobe simulation with Ron Gardkr. 88 MANIC CLIMBER: H C Der:lli 

drives your Spectrum up the wall. 

90 MAT) JUMP : Pnr some hrnnre hnrlt into yfiiir One or 'Vtmos pro-

gramming with Matthias Gyllcrup's hop-happy game of skill. 

92 ZX-# 1 RARRF I . BARRAGF.r TTnrl 

task :o pass the casks. 96 VIC-2n ROBOT ATTACK: David 

Hodgetts shows you how to defend. 

100 
107 

HELLS BELLSr I f your Dragon's got the hump thi; vill soon put it right. 

Drew Marshall's program about the dangers of campanology 

AMSTRAD SKYDROP: Sandwiched between the acid clouds and the acid sea, drop 

bombs without being laser-sliced. And ycu thought acid rain was bad. 

108 CBM-64 BULLION* Grab the 

gold, dodge the droids with R Dunk. 114 BBC BACKGAMMON! Keith 

Miles maXes the first now. 

4 M fJZX-Sl SPRITES: 256 spri:cs! Make them bouncc back or wrap around the scrccn! 

I UThey appesr above, below or at the same level as other characters. Malachy Devlin. 

•f rfJrtHULK; Jyliti Diwsvu looks at a 

I im U quasi-expen system for the BBC. 125 T E X T C O M P R E S S I O N ; 

Alan Tobias squeezes mote in. 

131 
135 
141 
147 

MICRODRIVE FILE: Kathleen Feel continues this series on applications for 

the revolutionary new Sinclair storage device. 

D R A G O N FILES: Bernard Hammei re-opens the casf on Dragon 32 file storage 

capacity. Harnesses the speed of machine code, providing sophisticated databases. 

EXTENDED BASIC FOR THE ZX SPECTRUM: Robert Newsman gives 

the Spectrum extra commar.ds without recourse to Interface 1. 

R t i SPOWSE h K A M K : 

Harwell tries to help you. 

Tim 149 SOFTWARE MLE: Ten pages 

of software for most micros. 

166 C O M P E T I T I O N RESULTS: 

who won the CPC-464? 193 DATABASE: lJaul bone lists 

computer events. 
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The computer 
system that won't 
give you any 
arguments at home 

£239 
Computer complete with 
green screen VDU (GT64) 

£349 
Computer complete with 
colou r monitor (CTM640) 



It's eight in the evening. The weekly 
soap is about to start on thcbcx. And 
you're in the middle of a program. 

Ei ther way , there 's go ing to be 
trouble. 

The new CPC464 gets rounc the 
problem very neatly. 

It comes complete with its own colour 
monitor or greer. screen VD L". Yet it 
costs around ha'.f thepriceofacom-
parabls home micro system. 

That's no:all. As well as the monitor, 
theCPC4fi4 includes a onilt-in rnssptte 
data recorder, 64K cf RAM (42 K avail-
able), 32K of ROM, typewriter stvle 
keyboard and a very fast extended 
BASIC. 

And it comes complete and ready-to-
go. Just plug it in. 

High resolution graphics. 
Stereo sound. 

The quality of the graphics on the 
CPC454 screen heats the micro/ 
domestic TV combination out of sight. 

That'sbecause our monitor drives 
eachcolouronthescreendirectlyfrom 
the computer. Nothing gets in the way of 
the best possible picture. And you won't 
have tuning problems. 

IL sounds good, too. Especially when 
you feed the 3-voice, 7-octave stereo 
output through a hi-fi amplifier and 
speakers. 

64K RAM. 

With 64K of RAM there's plenty of 
room for sophisticated and complex 
programs. 

0 ver42Kis availa'oletousers. thanks 
to the implementation of ROM overlay 
teclmiques. 

Pound for pound, othermicrcssimply 
can't, match the CPC4G4's memory. 

Amsoft. 
Exciting software range. 

Arcade games, educational pro-
grams and business applications are 
all designed to utilise the CPC464' 
impressive graphics, sound anc pro-
cessing abilities. 

A rapidly expanding 
range of progranisis 
already available. High 
quality software that 
takes advantage of the 
CPC464's high specification and speed-
loading capability. Which means even 
complex programs can be loaded 
quickly. 

Amstrad. Join the Club. 

The CPC464 User Club is run by 
Amsoft, our software division, which 
provides software, peripherals and 
publications for members. 

As a member, you' II enjoy immed iate 
benefits like the privilege card, Club 
binder, regular magazine, competitions 
for valuable prizes and contact with 
other Anstrad users. 

Whether you reagamesfanaticor 
interested in serious commercial appli-
cations, you'll want to join the Club. 

CPC464 gieen screen VDU (CTf4) 

Green screen VDU. 

Perfect for d a t a m a nage me nt with 
high resolution screen, 80 column text 
display and up to 8 text windows. 

Ar. optional power supply and 
modulator (MP-1) is available for 
use with a colour TV. 

CPC464. 
Unlimited scope for expansion. 

We're with youall the way. That's 
why there's a built-in parallel printer 
interface. A low cost optional disk drive 
systemincludingCP/M* and LOGO. 
A joystick port. And the virtually 
unlimited potential of the 280 data bus 
with sideways ROM support. 

AMS1RAI1 U s e r ftluuinnll c l u b 

C P C 4 6 4 
I MEWJf WHIP MJWBER 

1 cxnnv CWTC 

| WimsamKX «I.MEKMill!HI>(*JNOR»<israTl<M(OflM: | 

Optional d.sk 
drive DDI-1 
including interface 
CP/M * and LOGO £199.95 

Optional 80 column dot matrix printer DM1'-1. 
Offers ligh performance computerised text processing 
for only £199.95. 

B O O T S C O M & T D i x o n s 

M e n z i e s R U M B E L O W S 
and ijther 
COMHJTR 
STOKl* 

r 
i 

Traile aiaik Di.iilwJ Research ONE GREAT IDEA AFTER ANOTHER 

i 

I'd like ti> kr.owmore about th: incredibleCFC464 complex computer system. 
Please send literature right away. 

| N*M,E 

j ADDKKSS 

POSTCgpG YC1 

To: Arm trad Consumer Klect "onicsp'c, Brentwood House, l(i9 King s Road.-

Rrentwcod, Essex CM 14 -RF. Tel: lirertwood ;0277) 228388. 

> 
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No more tumbling withthe game controlievs. now you can 
have joystick control on the ZX Spectrum'*The Kempston 
joystick interlace allows all joysticks In the Kempston range 
(and others that are Atari compatible) to bo used with the 
Spectrum Simply plugs inlo the edge connector. 
No modifications necessary. ONLY El 1.50 

t a r s n g S 
P > 0 3 0 0 0 

Compatible with 7.X Interface 1 the Pro-Interface has tine© 
9-way D Sockets. Two of the sockets allow compatibility 
with Sinclair'Psion software whilst the third offers the dua l 
facility of both Kemp3ton joystick software and cursor key 
software. The Pro-Inteiface also features a cartridge slot fcr 
ROM based software. ONLY £19.95 

..-..•.i -it,-
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MaAiinuiii aicuUtf quality features at a reasonable price. 
Features Top fire button for one handed thumb control 
. rugger butlon lor one hended index tmgercontrol G Bcse 
lire bar lor left or light handed control. 8-way arcade 

* quality leai switches! Eubber return action:. I 5 metre cable. 
Comrnodoie and Atari compatible Sep joystick interfere* 
tor Spectrum compatibility. ONLY £12.75 

k y t s t i c k 

P B O S O O O 

The ultimate joystick fo: the home computer. Features: 
(: Ergonomic design a nd nylon covered steel shaft • fl-way 
arcade quality leal switches p Dual fire buttons for left or 
right handed play C Rubber return action lor smoothness 
• 1.5 metre cable. 
Commodore and Atari compatible. See joystick interface 
for Spectrum compatibility. ONLY £13.50 

At last an RS 232 interlace for the ZX Spectrum allowing 
connection to any printer which fo:iows the RS 232 protocol 
*he interlace has its own EPROI/ allowing the use of 
keywords LLI5T. LPRIN1 ar.dCOFY. We recommend :he 
Bro'her EP44 Printer for use w.th Ihis interface. 
Interface complete with cable end connector ONLY £45.00 

o C i 
The Kempston Centronics interlace will allow you to utilise a 
vasl range ol printers with an industry standard Centronics 
input port on the ZX Spectrum. Interface E has all operating 
commands held in an EPROM, so plug in a nd its ready to 
use. ONLY £49.99 Intarfac* S offering similar features as 
above bu: software routines are provided separately to 
initialise the interface before use ONLY £35.00 

fcFu'll details on all cur products are available cn request. 
\ Ipb.A.fc: piftue. Most products ere available trorn WH Smith. Boots, 
V, Specaun Computet Centres jocd computer shops oi diioct. 

f A'.l pnco> include VAT and P fc P. ?lease allow 21 days foi delivery 

ELECTRONICS LTD 
Eeir.pslsn Micro Electronics Ltd. Singer Way. 
Woburn Road Industrial Tstate. Kernpston. Bedford MK437AF 
Tel (0234) 856<33Telex 826078 KEMPM1G [ j ^ d 

Trade Enquiries Welcome EBBS) 



DON'T MISS THE 
MAGNIFICENT SEVENTH 

Septerrber19ti - Trade/Press day onl;. 

The greatest micro 
show on earth. 

TIMES: 10 am-7 pm "Fhursd ay-Sat J rday. 10am-5 om Sunday. FEATURES INCLUDE: Business Advisory Centre. 
The Leading Edge - the latest inncvatiors. BBC Radio Live. Top 10 Carries sponsored by Websters. Amateur Computer 
Club. Top 2C Computer Boo<s. ADMISSION: £3.50 p.p. Business Ticket-on Droduction cf business card £3.00 p.p. 
Group ticket - minimum 10 people £2.5C p.p. Children under 12 £1.50 p.p. Advance tickets available *rom: P.C.W. Show 
Ticket Office, 11 ManchesterSquare, London W1M SAB. Tee phone. 01-486 1S51 (cheques payable to Moritbuild Ltd). 
Access and Bardaycard payments welcome. 
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CAMEL PRODUCTS 

EPROM PROGRAMMER 
\T I AS I ! tor the Spectrum u.si;:. Pin you' programs, uiilitici. 
Assaubbrs iitu F.PfiOVs fcr instant load trim he unique kOV-SP. 

KOiM-bT lorspctirum 
Ingciiois unit for Specimm, wiih 2 > 2S -tin *ockris and a Reiel I'utti n 

ulknvs up lo 1GK of Base or \7G program 10 Rl'N or LOAD 
iivann ly t'mni PPROMS ChHccI conncotor aid full extender card. 
MOTE: Docs rot disable Sinclair ROM. i;<M5 

PROMFR-SP for Sped rum 
'\ btaild Hew Speclrurn piojtr; mmrr nr l?Ji »rn iinc.Tii< n 

forcc socket A. software on lapc. 120.95 

PROMfcR 81.S for Spiv (rum 
The vcrv IK nii!*r IROMER-KI lor llir 7.N81 Ikis hem nrfnpt-H n> 

th: Spectrum, md ihc price kept lo*. 

ROM-8! forZXfll 
*tmid«. iwo 2- pin seeker I'cr un to SK of PK<0>1 neiiury 

th* 8-I6K area. Can uw 2516, 32 or 2716/J* i 14.«S 

PROMFR-81 forZXftl 
At d-̂i ! A low cost reliable programmer for 251<•>•• 32, 27l6/.:2 

tl'KUMS. Kequiics 4 x FPJ ballcrics i 19.«5 

[>llOm I UV ERASER 
Compact. Mains powered. Safe. Fulls eas.xl. Up to 3 EPROMS JE18.V5 
1)1101)1 2 With .utomatk tin ei £22.'.5 

PRINT-SP NFW fur Spw.tnim 
L'entroncs .ntetfaee wiih standard Centronics cable. Plus fr« 

imroductoiy offer, SPWRITE text proccsor. E31.!S 
NIKE NKW fcr Speclnm/ZXSI/ATMOS 
Simple to use. recharjcablc nicke1-;admium buik-up power Slipp y urit 

providing OVE} 30 minulu extra LitT; ii ihc event ut nm nit r«iluie. 
• n.35 

•JW 1-iWT «[« -4W 
inwit ~hh ,-J .!'<.>- mi T hit. — can 
> i*iM4» M>U «u mnn 1 MClMI I'lMHSCirUl H «ir> -n riwilKTS k nr-

Hkk 
V, H0» u IfWv CM. lion 
7i .tftf'lrt«MMiiu zflin iirr̂ ur UKUN O'PCUT fttslstW 

ttSTlOIlWUAlir 
0 K Wft «tt7 

BLOPROM-SP 

A uniquely sophisticated 
KPROM PKOCJKAMMKR 
In ute cil vniloui lnb» intl. Siticlair 
Eprcm prog-amtier for the 251b. 

2716/1*2/32 A64/64A- l2i/liR-
A, yes even the 6JA/I28A from 
Intel. Cheek, Xead, Progiam • 
Verify all or part of Epron. 

|'So immensely user friendly you'll 
ha:dl> need tht manual Dcsign:d 
for th? begin rer hut includes a 
single key entry route for tie 
professional. Supplied is 
firmware, lie ti/c driser routine 
alone is worth more than tiie price 
of BLOPROM-SP.No personaity 

|Caids, oi o»lu«r ailJilioTC.;, jusl a Spcclnim. Scv.tuI inbuilt «t'ei> fc.vuiC:, 
On-board Vpp generation. 28pn /IF iocki*t. Cabled connector ani ! 
cxt:ndcr pit g. ABS rase. £H9.95 | 

BI.OPROM-R1 410.0S 
As above but for 7.X8I. Programs 25IS, 2716/52/32A/(4 & 27118. 

INTRODUCING MULTRPROM £TBA 
"be nosl eeeiiuiiiieal, sophisticated gang :opitr in the wo-ld. Based on 

bl;>pkom. 
TBAMIC-81 
16K CMOS RAM with lithium battery to CO-exist in same memory aiea as 
ori-fnary RAM. 

MEMI081 
4K CMOS R-\M witk lithium battery Ha,y SWEitiB, 10>r storage anl I 

ins;ani retrijval of p'owams. £29.95 
UREAM-81 
WK iampacli win link optiont to disable 0-8-16K. Plus EPROM tockrt for j 

2716,2732/276£ anc 27128. In an ABScase wiihar LED indicator. £59.95 

PKINTER. MONITOR ACCRSSORIKS 

MSn Monitor Siiuid for HBC. I ' " s 
12" * J.75". 

r&r o.5() 
Standard 

OKI. Epson 
P i P I J. 50 

t!V.V> 
Min:er stands fo-

cic. 15"x I2"x4.5". 
£16.95 

PSC.'-.1 lor "pson VIX 100 etc. P01 Printer Output I'rsv for 
etc. 21"x 14"'<3.75" II" fanfold oar-L-r P&I''£J,50 

P&PC3.J0 £22.»S £l6/>5 

L K. V.VT extra. Nr. V AT mi export* I* • P KK. Krce. 
Kirope -?"'ci - overseas 4 inn.o li.x tML 

Cxttrnlfi ttTrti^/tnn ltd W f^dje C8I VY .v tomt :t*8U 

S P E C I A L O F F E R for C B M 6 4 
8 O C O L U M N /GRAF ICCARD 

Digital clock 

Mixpcssiblllty 31 a&column jcretn wi:h Hires 
C0Mt"1-screer I also in colour! 
Cm fit pictures; can be a îichej to bAck̂ iuuud 

Upper linr can bu bcktd ffcr conmcnta »'c.) 

/.ciu'jtabl* line spicirt£ tor ]toalcr cnrlly on 
text jcreena 

FREE ADDED I: Sophisticated Wortprotoss«r 
with extended manual 

* Warring: Bewne ot 
' (inlerlor) mltttiom 

nF 7Fnn-nnrt irH1 

co gwtyr tZsMg fatgafas for VIC 20 a n d C B M 6 4 

EXPANSION 
UNIT 

wtr. 2 tloU 

> 40/80 COLUMN CARD ^ 
7t.ui v'.o VIC iO ink .i prdĉ r. era.1 cc rnpulir 
•<0 tub-s yi;'iiit?.Tr>*it A-ihaui<̂  gacnl 

EPPOM CARD / . 
\ :m SPHGM i X k / f y 

• EPROM PROGRAMMER V 
lur 27 111 273i 27E*. 2TI?8. M3Z EFROI/S '» 

>• Mcofi I lb ii t syd'.f 22. ..iyJoi3airj4 E 55.95 ^ Car ty wnectioicjwr tomcolfr. 
I Com o sottŵ-c In fct^'Jr.i E C M 

64 k RAM + 2kEPROWi; £55S53*EPPOI\1-ERASER^P^;. , 

EXPANSION UNIT . Qi£lW5KJPRINTER EUFFERI 
•Viti ir.lotr, fuly WrfflfWl 
rvAtctvinln- rtr^tlflcinQ glnls. • ' i x m I"a/, ipul pi". ou:pul £S6 

«f» np.t . ft.-, ou put 

VIC 20 £ 19.95 # CBM64 £ 36.95 I':. 3n=o-soejcti Dealet inqjiries invitedi\ 

C 9« 
£ toil 

zero 
ELECTRONICS 
149 KINGSTREET + GT.YftRMC 

(NACH HOUCq 

i All pricesex:lude VAT. Shipping ccsis £ 1.50 
> Supplier to schools, universities a»d 

government depai'.minls. 3 
I • We noso gcod docymenlatioi ol all our 

products, free ofeba ge. 
W • Alt equipment can be tried out without 

l i • n n obligation: if returned undamaaed witiin 
pj | £ ^ 10 days, youonlj pay postage and pack ng 

GTVARMOLTH NR30 2PA + TEL:(0493)-2023 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

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

Memotich, Amstrad. etc. 

* C O M F U I H R S * RAMPACKS 

* JOYSTICKS * BOCKS 
x K E Y B O A R D S * D I S C S 
* TAPES * LIGHT PENS 

x COMPONENTS " 

Business/Sericus Programs available 

Located directly opposite Epsom Main Line 

Station. Visit us or rin^ for friendly service. See 

and try before you buy. 

Overseas/Export orders welcomc 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

8 YOUR COMPUTER. SEPTEIVBEF 1984 
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L O O K I N G F O R A H O M E C O M P U T E R ? Q 

ALL ROADS LEAD TO © 
MICRO POWER ra 

M E M O T E C H M T X 5 0 0 
An excellent choice for both the 
beginner and t h e S a e c t r u m o w n e r 
wishing to upgrade, 

Features: 32 K, Z80A processor 
SN76439A sound chip (the same as 
in the BBC Micro), 256 x 192 graphics 
resolution. 16 colours, 32 sprites 
(easily programmed moveable objects to make gomes 
v/ritng easier), two Atari-type joystick ports, composite 
video socket number pad. Sophisticated utilities to aid 
programming include built-in Assembler/Disassembler 
and monitor. 

Complete with 5 cassettes including Draughts, Toado and 

a Head Cleaner. 

M E M O T E C H M T X 5 1 2 
This computer has 
the same specifica:ior as the 
P/1TX500, but has 64K RAM 
(Random Access Memor/), 

C O M M O D O R E 6 4 
E E S C O M P A T I B L E 
C A S S E T T E R E C O R D E R 
Features: 64K. P/licrosoft BASIC, 
1 6 colours, 8 m u l t i c o l o u r e d spritca, 
sound synthesiser (producing the bes 
sound on any micro), 320 x 200 graphics 
resululion, fojr lunction Keys, two Atari-type joystick 
ports, cartridge slot, para lei printer irrterace. 

CASSETTE R E C O R D E R S 
(All RecDrdars have an integral indax counter.) 
Acorn Kecorder (including leads) 
Morwood Recorder (including leads) 
Sanyo DR101 Recorder 
Leads for above 
MAIL ORDER ADDRESS: 
DEP~. YC9 
MICRO POWER LTD. 
SHEEPS-AR HOUSE 
SHEEPS-AR STREET SOOTH 
LEEDS LS7 1 AD 
Tel: (DS32) 434C06 
SHOi/VROOM ADDRESS: 
MICRO =>OWEF LTD. 
NORTHWOOD HOUSE 
NORTH ST FEE" 
IFFOfi IS7 ?Af, 
Tel: [0532) 458800 

BBC M O D E L B PLUS 
CASSETTE RECORDER 
AND 5 M I C R O P O W E R 
OR SELECTED A C O R N S O F T TAPES 

Features. 32K, BBC BASIC (the fastest on any home 
compute-), 8 display modes, 16 coicurs, 640 x 256 high 
resolution graphics, 3 voice sound plus noise channel, 
HS423 and Centronics prirter interfaces, joystic< port 
bu It-in Assembler, 10 user definable function keys. 
Complete with a 16 program cassette anc 512 page 
User Guide. 

A C O R N E L E C T R O N PLUS 
CASSETTE RECORDER 
OR 5 M I C R O P O W E R 
T A P E S 

The scaled down version cf the BBC Micro. 
Features: BBC BASIC, 32K, 7 display nodes 
(including 80 column teirt mnde and fi^fl x ?56 graphics 
resolution), 16 colours, 9 cctave sound plus noise 
channel, built-in Assembler. Corrplete with an 
Introcuctory Cassette containing 15 programs, a User 
Guide, and a book: "Start Programming on tha Electron". 

S A N Y O G R E E N S C R E E N 
M O N I T O R D M 2 1 1 2 £ 7 4 . 9 5 
PRICES CORRECT AT TIME OF G3ING TO PRESS. ALL 
PRICES INCLUSIVE OF VAT. HIRE PURCHASE AVAILABLE 
PLEASE CONTACT JS FOR 
runTIICfl DETAILS. CARRIAGE 

FREE FOR E8C 
AND MEMCTECH. 



t 

Level 9 Computing 
Colossal A d v e n l u r e : t ie original mainframe 

I1 adventure with 70 extra locations 

Adventure Quest: an epic journey across the 
weird landscape o-Middle Earth • 

D u n g e o n Adventure : a truly massive game 
which completes the Middle Earth Trilogy IT 

i Snowball: could this be the biggest SF 
i adventure in the world? C 

Lords of T i m e : £n imaginative romp through 
World History f 

I ENCLOSE A CHEQUE/PO FOR £9.90 
EACH 

My name: 

My address: 

i My micro is a: 
i (one of those listed on the arch above, 
1 with al least 32K of tneinoy). 

Con:act: 

fUSmI LEVEL 9 COMPUTING 

Dept. y, 229 Hughenden Road , 
High Wycomhe , Rucks. HP13 5PG ] 

Telephone: i0494i 26871 

1C YOUR COrVPUrFR. SEPTEMBER 198* 



Bug-Eyre Ltd. Mulbeir> hou«, Cawing 

the ew/and<//7tvMesome 
fiAPSCAU/OMm££OGV£f the 
a/fimafe ardi-enemywho feaA 
/n this exfr&oM/fhatutu/fy 
an/mafed'cartoon adventure 
fyrfte 48K Spectrum, 
/n your high dreef now 



rhe new Electron from Acorn. 
Ask any child at school why 

it's worth £199. 
Most British child ren have on e t hi ng i n cam mon 

with the new Electron microcomputer: they speak 

the same language. 

Von see. the Electron is t he first 

micro remotely in this price range to, 

use BBC Basic, the computer £ 

] a nguage thatis rap i d I y becom u 1g ; 

the standard in British schools. 

But that's not all. Most 

children will feel at home with 

the Electron as soon as thev lav 
m m> 

h a n d s o n i t . 

This is because it has 

developed out of the Micro that 

has been chosen by over 80% of 

schools participating in the 

Governments current Micros In 

Schools project, h has a similar 

keyboard and has most of the 

functions of this much acclaimed 

(but naturally, more expensive) machine. 

So now children will be able to continue their 

computer studies at home. They'll be able to use ihe 

same educational programs they use at school. And, 

it asked nicely, they11 be able to help willing adult* 

take their first steps into computing. 

All this for only £199. 

A micro technology b reak- thro i i g lL 

And now a few 

reasons for adults whv 

• • • n a n a . 

> I use BBC Basic. 
The lead ng 
computer 
language in 
schools. 

m w YOJIE MASTERED U0N5TEES, 
WE COOW MOVE CM TO M0NEV 

U4WA6EUEWT 

the Electron is such an exceptional machine 

at the price. 

The Electron is neat and compact. Yet it1  

. is last and powerful.{Fulldetails, 

\ lor the technically minded, 

are in the box opposite.) 

it produces high 

quality sound using its 

own internal speaker. 

And itoffcisa range| 

of facilities many larger 

more expensive machines 

just cannot match. 

For example the Electrons 

colour graphics have the highest 

resolution of any home computer. 

This is because the chip that 

controls the graphics,specially 

designed by Acorn, is one of the 

most advanced of its kind. As a result, 

the Electron delivers twice as many characters across 

the screen as its closest, competitor. 

Built to last and to grow. 

The Electron has been designed and built to be 

a permanent part of the family,year in year out. 

Particular care has been paid to the keyboard. 

It is electric typewriter style: robustly constructed 

with a good, solid "feel:It has a space bar,and single 

enirv keys for kev comniamL! 

I n other wordsit'a comfortable and 

easy to use, avoiding the need for the 

manual gymnastics sometimes associated with 

calculator style keyboards. 

And it will grow with you via expansion 

modules, that Acorn are developing, to take peri-

pheral additions such as printers and disc drives. 

So as your knowledge, interest and ambitions 

develop, the Electron can develop with you. 

Additionally, to give yon all the support 

you'll need to generate your own applications 

software, we've established a phone-in service 

attended bv specialists to give advice, encourage-

ment and practical help. 

A gentle teacher. 

The Electron plutrs straight into virtually 

any TV set and cassette player so you will be 



ready to go as soon as you get it homo. Money Management* through "Starship Command" 

It conies not only with a comprehensive user to "Creative Graphics" (which, incidentally, includes 

guide, which describes the machincand its functions, some spectacular three-dimensional rotating shapes), 

but also with a book that takes you step by step (Naturally, with its strong educational links. 

EXPERTS LIKE WAT UCHOr 
AMD M E RATE THE E L E C T R O N 

H I G H E R THAW AM^Z OF T H E 

C O M P E T I T I O N . 

through the basic, principles 

i ofprogramming. 

A free taste 

nl'ils versatility. 

\ou will also receive 

an "Introductory cassette which 

will put the Electron through 

its paces showing you a 

little of what it can do 

with its 64k of memory 

(32k ROM, H2k RAM)' 

The cassette will 

jlivc you a taste ol 

Those exceptional 

jluurgrapliicsweiiien 
r\ io ned ea r 1 ier; o I i t s a hi lily 

to play and notate music.and 

^howyou how it might help in 

e accounting, ll will challenge you 

to a few games and will, if you ask it, do your whole 

family's biorhythms in a matter of seconds. 

Yon wi l l in short,through the 15 separate 

programs it contains, get a glimpse of the Electron's 

potential. Bu i only a glimpse, for t h a t p o t e n t i a l is as 

limitless as your own interest and imagination. 

A w i d e n i n g r a n g e o f so f tware . 

educational software will be extremely 

To help you realise somen I that potential, 

'etron software already ranges from "Personal 
J C1 

important for the Electron and even now 0 and 

A Level revision papers are being processed for 

Electron users. 

How to get your Electron. 

The Acorn Electron can be found at local 

Acorn dealers and major high street stores. However, 

if you would like to order one with your credit card. J 
or i( you would like the address of your nearest 

supplier; just phone 01-200 0200. 

a c o r n (-ItTt-fron .. \ \ 
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o '<§ w W e: "•'?? <=* x v cj '•' . j m mm» i l i * I *** i i 

J t » " . f ^ W s W o r- |S G> W H-I rn o W k W L.l H • m 

m & i m / m i ™ i m i & i m i ^ s . ^ t i \ 
W ^jr ^ \s [3 hJ Nyt W W -f W (

t 
I yw I tutu*. I MC« | uopc I \ sun \ A 

','•-'" r-'i i'l i i aw 

1-
l i l l 
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fcchnical S jec.ficalions 

Hardware. 
2MH/6S02. 

32k ROM 32K RAM (<>lk told). 
tli^h it-Holutbn prafhir- 640x256 max. 
Seven di>pla\ medes. 
8 colours iikI i! l.unhm<icolour*. 
1200 hand Ct-TStapc interface will) motor control. 

Expansion bus for add-:tn inte-faoe modules. 
Internal loudspeaker. 
PAL LHFoutput lo colour ur black and white domestic TV. 
KGB out] ut for colour monitor. 
56 key full IravelQW KHTY keyboard with spacebar. 

Soft wire. 

m c BASIC. 
Extensions includc interger, floating point and string variables in jlti diiiK'ii-
sbnalarrays: IF.. .T1IKN... 1-l^X.REPEAT...U YHI..procedures with 
local variables. 
Operating tvbU'in aJimt- ploudrav, ami fill commands. 
Event liriin®. c 
Built-in assembler. 
6502 assembly language can he mixei with BASIC. 

The Acorn H Electron. 



C O M M O D O R E 6 4 - SPECT 
Available soon 
ORIC - BBC - A M S T R A D 

From DURELL 



Castle Green,Taunton, Somerset ,TA14AB r w * 
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• R A I D — I G R I D BUGS 

A n d w i th l i s help you may jus: escape f rom the 
3 -D horrors of the 1,000-chamber maze. DRAGON 
C A V r S is one of over 130 ci f ferent titles in the f ree 
colour catalogue forSharo's MZ 7 0 0 series computer. 

Sof tware for the M Z 7 0 C series rarges f rom :he 



zmm n 

h gh-skill dog-fighting of FIGHTER COMMAND tc 
the frightening fun of NIGHTMARE PARK. And 
p-icss start as low as £3.95. 

Cut the coupon and gat the horrors. 
Before they get you. 

Sharp Electrcnics (UK) Ltd., Hone Computer Division, 
Sharp House, Thorp Road, Newon Heati. 

Manchester M10 9BE.Teepione:06l-20E 2333 

Please send me theFRht Software cataogue tor the 

SH^RP MZ 700 series computer. 

Name 

.Address-

1 

The world of 



Where do100,000 DP Managers 
obtain their computer supplies ? 

-From Inmac 
Better solutions for 
professionals-faster! 

Tlitjsu ifcys ll itte aie u ^ e i t s o 
companies olering to supply yoi.r computer 
needs. They come - and they g r 

Yet more and more computer 
professionals are lun ing io lnm£C Ice all their 
requ rerrents. 

You don't need a computer In wcrk rut why. 
Inrrac 2re themselves truly professional in 

ever/ asoect of their business They dor ' t 
quote silly puces on loss-leaders — and make 
< up elsewhere They prDvide competitive 
prices and tcp-qjality scrvica across the 
M a r l 

Anc everyirincj carried must De quality. 
Innuc look after you* bolom line — help you 
provce a mere oost jffcctive computer service 
overall. 

Inmac carries man\ products lor leadirg 
lame equipmcn: like Centre nics, DEC, Data 
General. Diablo. Hewlett Packard. I 3 M . NE2. 
Qume. Systime and Texas Instruments. 

In a c d i t i o n you get: 

* 3 0 d a y r i s k - f r e e trial, 

* 12 months" minimum replacement 
guarantee on mos: products. 

* Next day delivery and same day in the 
London area. 

PRODUCTOF 
THE MONTH 

Your 5 star 
DEC 

cartridge service 
v 

tesV n 
m 

3 YEAR GUARANTEE 
3t day risk free trial Fee Advisory Service 

Ned diy delivery O'iyiiul DEC i|idlity 

Wb also supply most ether ma:or 
man dart jrers disk cartridges. Just call 

us to check yx i r equipments. 

Protect it! 
: YDur :omputer systen is vita — 

r.nd vulnerable, nmac suppt /a vjhoe range of 
safety and security devices from special "ire 
rodin-juisners to clev?r security locks. 

09285 67551 or 01740 9540 
INMAC (UK) I IMfTBD I N M A : (UK) I IMITEC 
Dept 8 2 2 , Davy Read. Oept S22, 1S SIverRoarf. 
Astnroor Londcn W12 7SC 
Runcorn Chsshre. United Kingdom. 
W A 7 1 P i Unitec Kingdom. Telex: 924313 
lelex: 

to professional 
computer users. 

PRINT 
PERFECT 
Whatever the nake. 
whatever ihe type of 
prints' oi .yptwritet. 

imnac have the right 

nbbor tor /our needs 
Precision manufaci-
u n d . f / i thh ig i 
yield and quality 

results. Punt 
wheels? Ours are 
ccrrpatiblc with Dablc. 
Gumc Olivetti etc. 

'T' SWITCHES 
Ycu won I find a larger range Inan Inmac — 
we sioply everything Iron a simple two tteviuj 

switch Lp to the supfif soohis'icated 
Auto-TSwitch which "speaks" tc 
you and cues you 
automatically. 

CABLES AND CONNECTORS 
Just tell us what connectionsyju n e e d : o n n k c -
ws wi l supply your re t i rements from stock today. 
VK u i i also cjsiCEri tij i id cab es to yojr speci'i-
cetion in cnly 5 days Inmac prices can save you 
up to 20°/ and stif yiva you 
next cay 
delivery, ro 
minimum orcer 
arc a 3 year rsk-Tee 

guarantee. 

The products described or this p;ae i re 
jus' a t ny selection trcm the total Inmac 
range. If you khb what yoi ne«d here — 

phone us now and we'll deliver it 
tomorrow cr sconer. Just phone us a rd 
talk to our free advisory service - we'l l 
do 3ur oest to nelpmeet your needs. 

Name 

Title _ 

Conpany. 

Address-

Telephone No.. 

. Postcode. 

M y computer system i i 

INMAC (UK) LIMITED [822 

16 YOUR COMPUTER, SE3TFV1BER 1984 
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Now >ou can play ore o' the most challenging arcade games 
on your Commodore 64 home computer. ZAXXCN's inctedble 
3-D graphics, diagonally scrolling screcn and supersound are 
reprodjeed in great dcla*. tiverything you love about (he 
jrcodegame is here - and mjch mere. ZAXXON is new more 
difficult than ever befcre! So hanq onto youi joystick and keep 
firing. Thenprtctice. You nay eventually encounter.the deadly 
7AXXON h.mself. synsoft 
THE ULTIMATE IN AMERICAN SOFTWARE FOR YOU O N U.S. G O L D 

U.S. Gold is stneked by all leading computer stores including: 

A m 



HIGH-SPEED 
COMPUTER TALK 

FROMPROTEK 
Inter-computer comnurica:ior is easy in anyone's Iangjag2, nanks to t ie Protek Moden. Acoustic coupling p*ov dei 

a reliable link between n e computerand the telephone line. There ara no connection charges, t ic unit is totally 

portable. I he flexible link between the mouth and ear-pbccs ensures a reliable connection betwser most telephones. 

"or £59.95 
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SQmomBE^ 

ATARI 32K 
Cassette 
orIMsk 

Jet-Boot Jack is fast heading for No 1 
spot in the Atari games charts. 

Because hes absolutely unique. 
Jet-Boot Jack is the space-age jet-

powcrcd jogger who takes you on a chase 
through the vaults of the Record Pressing 
plant, collecting his favourite music as 
he goes. 

Evil crcaturcs try to thwart his every m/ <J 
move, but Jacks special bouncing powers 
send them hurtling to their deaths! 

Sliders and elevators provide access 
to new levels - but sometimes they 
turn nastv! 

With 10 different screens and 6 skill 
levels Jet-Boot Jack will streteh your mJ 
abilities to the l imit . 

Which, after all, is what you've come 
{all English Software programs aic suld a:coidinz tu the English Software 

to expect from English 
Software. 

Jet-Boot Jack and our other 
programs are available 

from branches of Laskys, Greens and 
all good software dealers. 

Telephone Sales Hoi Line 
(Access and Visa) 061-835 1356 

^ V N I P - 7 V 
: Copyright 19S3 bullish Software 

Program written by Ion Williamsand Mark Taylor. 

T H F . P O W F . R O F F . X r i T F . M F . M T 

The English Software Company. Box 43, 

Manchester VI60 5AD Trade Enquiries Tel: 061-835 1358 
Terms ofTrading. cojiesof v/hidi aiv available on request). 
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— L I M I T S — 
W H A T L I M I T S ? 

Tired of ail this talk about going to the limits, 

pure additi on, ruin J blowing uauh csetc 

e:c? Weil we're not surprised, Utimately of 

course the recson you buy Design, Design 

Software is its qual ty - and no amount of 

taking will convince you of that, you just 

have to play trie games to find out. 

N E W RELEASES. 

The latest additions:o our range 
are: - 'DARK STAR', 
(for the 48 K Spectru m). 
Bv Simon Brattel. 
'HALLS OFTHETH1NCS' 
(for the CBM 64). 
By Graham Stafford. 
Just listen to what :he authors say -
Simon. "HATE IT" 
Graham. "GAME WHAT GAME" 
Ra i n bow Softwa re we re 
unavailable for comment... 
WHO ARE RAINBOW SOFTWARE 
ANYWAY? 

I Picase supply: 
. Spectrum 48K. HALLS OFTHETHINGS. 

I INVASION OFTHE BODY SNATCHA'S. 

, ROMMELS REVENGE. 

I THE DUNGEON MASTER. 

. DARK STAR. 

I Any Spectrum. IT S THE WOOLUF. 

, C B M 64 . HALLS OF THE THINGS. 

I ZEUS 64. 

• Dragon 32/64. 

I TSndy Colour 32K. TU BE WAY ARMY. 

| NAME 

1 ADDRESS 

• £7.50 

• £6.50 

• £6.30 

• £7.50 

Q£7.50 

• £6.50 

• £8.50 

Q£9.S5 

• £7.50 

Selected titles available from:-

5 j £ S f f l E 3 3 3 HZ5X 

o:he- large departmert stores and all good 
majcr software retailers, alternatively, send 
t ie coupon to:-

f—^midfi 

i 

i i 
1 enctosecheque/p.D. for PSP included. 

| Overseasorders. please add £1.50 per item. 

CRVSTAI fOMP!ITirin.2ASHTON WAY. 
EAST HERRINGTON. SUNDERLAND SR33RX. 
TRADE ENQUIRIES WELCOME:-
1bl:C61 20B6603 
DESIGN DESIGN STHiuWMNG NAWEOFCHANDREXITD. 
Thei»(nei>,'5talsu»Jtjmtr name. 

I I 
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Special Agent Sid's First 
Graphic Adventure 

vou j r * l o s t in th» lo rvxt . 
you can h » a r oittnout rw*tl inss in the 
undergrowth• 
exits lead MORTtt SOUTH EAST MEST 
Vou tan Si* 

Imagine you're Special Agent Sidof the SAS.The yearl Snn 
2510 AD and you're marooned on a strange planet. \ TTC^GQXJ 

Getting nome is the challenge to vou from fcirglish \ 
is 

ig nome is the challenge to you from fcirglish 
Software! And 'STRANDED' is the name of the game. 

Its Sid's aim to lind his slarship and return 
homesafely. But not before he's encountered 
and defeated all the hazards of this lonely, 
unfriendly planet. And with over' 35 
graphic screens, that's quite a tall order. 

It could be a long mission — but wo 

know you'll want to test yourskils against 
everything that 'STRANDED' car throw 
at you. 

Written in machine code,game 
progress can be saved to cassette or dink. 

To make things even simpler, send us 
the completed coupon below together with 
your cheque or postal orccr O R use our 

Telephone Sales Hot Line 

061-835 1356 
(tor immediate Access/Visa service). 

w 

You are in the ships engine roon. 
Yau can see a warn 9low to the- south. 
Vou con i.tar t!>e ritfi&e of tKe snips 
onainox. 
Exits lead NORTH 5DJTH 
you can see 
Hothjnj 

1 - .. y WM . . . 

tand now on the edse o f a steei 
. I n the d is tance you can see a 
Ship . 
lead WORTH 

du bctf 
ng 

You are on a c-otky Mountain path 
I c t d WORTH CftOT 

You c w SM 
d FllCi. CAPSULE 
•>HELP 
I can ' t help you here. 

COMMODORE ~<5t" 
Cassette f 7 Q C 
(Speedload) £ / . 7 J 

ATARI 32K Cassette 
or Disk £ 9 9 5 

"ST3.AN DED' written byC. Hughe:-and L> WnncihouavT 

All English SulLwav Pmpnmsaiv sold according t j (I): * 
English Sollware Termsol trading, copi/1; of which arc avaibbl«\ 
in I 'flLlrST 

oJ i r e Standing in a a i r l ock 
inner door i s locked. 

Exits l«a<i 53UTH DOWN 
you can see 
«o*K>nj 
?HELP 
'on n ia^ t have to break, i n . 

Find us at Boots, 
Laskys, Greens 
and a!l good 
software dealers. 

To: The English Software Company, 
Sua 43, Manchester. i\160 3AD. 

Please rush me cassette/disk" of'STRANDED' 
for Commodore 64* Atari.* 

I enclose cheqte/PO" for £ (post-free) or debit 

my Access/Visa Care ^Delete as applicable 

NA M E 

ADDRESS 

THE POWER OF EXCITEMENT 
Tie F.nfilish Software Ccmpanv Box 43, 

Manchester M60 . ^ D Trad.' F.nqnir iosTri 061-fnS I ^ S 



Rebalance this sh 
The BBC Micro can now give an 

c? 

astonishing new account of itself. 

Because with Acorn soft's new 16K 

ViewSheet KOM, it develops a head for 

figures which can save you a vast amount 
c7 J 

of arduous brainwork. 

Imagine, for instance, that you had to 

make several adjustments to a balance 

If you made those adjustments on 

ViewSheet it would revise the balance 

automatically in a split second. 

Or imagine that you had to add 15% 

VAT to every figure on a price I ist contain-

ing 500 items. 

Vi ewSheel can add the tax U> eacI 1 a 11d 

every one o I those i tern s si m ul ta neous I v. 
V AT 

And once ajjain, in virtually a second. 

As simple as pencil and paper. 

ViewSheet is a computer-based 

spreadsheet, the figureprocessing 

version of a word processor. 

With 255 columns in width and 

255 rows in depth, it's also one of the 

largest spreadsheets on the market. 

Originating the sheet is as easy as 

original] ng a n ordinary w7ork s heet wi th 

pencil and paper. 

Because ViewSheet comes with an 

easv-to-follow7reference card. „ 

It enables even the mosti nexperienced 

users to feed all the data they need to use, 

and store on disc or cassette, into the BBC 

Micro. 

You can nominate headings and sub-

headings. A rid you can create barcharts to 

display figures graphically. 

len windows for perfect vision. 

The sheer size ol ViewSheet makes 

it impossible tor the whole sheet to be 

visible on the monitor at once. 

That's why V iewSheet has ten windows, 

enabling YOU to see up to ten different 

sections of the sheet at any one time. 

You can summon the windows onto 



eet in one second 
the screen at the press of a key. 

You can cross-reference sections, or 

even reposition them on the sheet when-

ever you need to. 

And you can print them out individ-

ually, as well as all together. 

The possi biI i ties are virtually endless. 

By creating special disc files from 

ViewShcct, vou can link two or more 

spread sheets together.This means you can 

build models much bigger than the 

BBC Micro's considerable memory. 

ViewSheet is also compatible with 

Aeornsoffs View word-processing 

package. This enables you to pro-

duce reports and documents which 

combine text, and figures. o 

In addition, you can use 
/ 

ViewSheet in 

any screen 
TF 

mode, 

making the most of the BBC Micro's 

potential. And if you use it with the 6502 

second processor, you'll have no less than 

30K of workspace in any mode. 

For only £59.80. 

vou too can have figures like this. 

The V iewSheet ROM can be fitted bv tf 

your BfiC Micro dealer in less t han three 

minutes. And with its straightforward 

user guide, function 

key card and refer-

ence card, it'll soon have you 
J 

juggling figu res at lightning 

speed. 

Indeed,at only £59.80, its 

an inva I uable asset for anyone involved 

in professional or personal finance, 

forecasts, formulae and 

analysis. 

YirvShccts operations and functions in brief. 

The operations supported b% VirwSheel are: 

add. tion,subtraction, m ulliplicai ion, division, exponen-

t s on ami bracketed operations. 

And ihc I mu ttons supported are: \ BS, ACS.ASN, 

SUN. SGV HAD, A m COS. DEC, EXP. INT, L\. 

I-OG.PI.SQR.TW,Ml IV WKit ACR M \X,CHOO.SF 

LOOKUP. COi,, IF, HE MX ROW and WRITE. 

ytCORNSSFT 
ch Ver.tor Marketing, Drningion folate, Wellingborough, 

Northnn:? NV»2lti. U* 093373300. 



Challenging, 
sophisticated 
advanced, 
extra special. 
Be the world's greatest sleuth — in the most advanced and challenging adventure game ever. 
Forthe first time 3ver, here is an adventure ganc h whic i ycu can talk with intelligent characters, ask them questions 
end argue with their conclusions — all in everyday English sentences. 
Work against time to solve Hie mystery as you travel about Victorian England. Yiilainj, suspacts and witnesses all live 
out their lives in a realistic manner, End you can never be sure of who or what you will find anywhere. You m js t be alert 
because nobody s above suspicion. 

In 'Sherlock', the world of the famous p'ivate detective comes vividly to life. Time passes naturally day turns to night, 
racing towards the inescapable deadline. v o u m i s t ensure Sherlock has sufficient t i ne for sleep, money to travel on 
pub ic transport and other necessities, ^nc you can rely on Dr. Watson to help you col ate information, or gather clues. 
'Sherlock' makesthe maximun use possible ofthe 48K Spectrum a id is the result of 15 months' work b) a team led by 
programmer Phil p Mitchell, the author of 'The Hobbit'. 'he text and graphics of 'Sherlock' makes i4 the most ex i t i ng 
and sophisticated ajventure game ^et dev sed. 
Stury tne clues, question the suspects, make the deductiors and match your wits against t i e most dastardly 
criminals in history. 

Melbou-ne l lo jse makes the choice of your next computer adventure elementary. 

A real adventure! 
n Please send n e yourfret catalogue. 

• Piea<e s*n<1 np Spectrum 4£K Siorlock Holmes <§> £R95 

All Melbourne House cassette software i ; unconditionally1 

p a r a n t e e d j g a n s t malfunction. 

t err l<w my ch?que/mone> order tor i: 

Please debit my Access Card No. Expiry Date 

Signature 

Name 

Address 

Postcode 

i 

I t p / p iO 

Total 

i 

Order to: 
Melbourne House PuaUshsrs 
33 Mi lion T'adirg Estate 
Ajiiigcon, ljonOXt<l4TD 

Correspondence to-
Ciurcl" Yaid 
[iHlfl 
HinforJshine HP?3 5U) 

Aiujss arae's c<p ce siepione: 
though an our 21-hour amaroni! 
(CZ3SI33 5006. 

At P'"ic2s in:luDE VATwheit 
appltc;blc 'lease add SOf fur 
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Supplied with four preset cards 

ciiid a blank fur immediate 

use with AGF' 

Protek, Kompston or 
Sinclair Inkrfacc 2 
options. 

* Blank cards arc infinitcl; 
resettable for any key 
replication. 

* Automatic eight direction 
control. 

* LJscs no memory or back up soft- w.urc and is 
not power dependent. 

* Accepts any joystick, including Quickshot U with 'rapid 

fire' or trackball. 

* Side Kfilry joystick socket maintains the iow profile 
of the system. 

* Rsrpssfiil Computer Reset button for 
clearing machine code games 
without pulling the power plug. 

* Low power design - up to five Protocol 
4's can bf simultaneously connected 
for multiplu uontrol application* - only 
possible with the hardware 
programmed design approach. 

* Fully guaranteed for :8 months. 
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CHOOSE AGF 

• Please charge my A****"5 

| SljrtatM'® 
1 Fl0m WIR'MRS'MlSs 
1 ADDRESS _-

- . . A3F PROTOCOLC'-J-ik'S.' 
„ ,,ifornis>"̂ ri 3boU — —— 

1- - P e a s e s c ^ d ^ ^ J l I 

, A G f hardware tot f 



! 

mm 

i 

I* 

$ * • 

, 1 

^ s i 

f 

Put yourself in Ihe Pilot's seat af an advanced 
AGX hypersonic f ighter ! You'ii f ly in b w ove-

awe inspiring scenery whose beauiy might just 
be y o w end. Uuard ing the approach to the 

fortress is an endless array o f compute r 
control led f lak batte-ies. You t ire, eva te , 

Pre again . . . Ccn y o u take i t? Wi l l you survive 
tha F „ A K ? A 

ATARI <5t 
DISK 

£14.95 
-1 . ... 

I ; m 
Kt 

M : 

• • T t : " 

Explore the evil and nys te r l ous mansion's 
63 rooms, and race against t ime to collect th ; 

4 0 treasures it hides. You'l l need quick 
Lliii ihii iy <and ctll ai idlytiLol mil id illll'lii unique 
game that blends all the exc i tement of arcade 

and adventure games in o n s chal lenge. 

v / 1 casse' i t -£8.95 
OT disk £12.95 

i 

i *\T 

W h e n y o u help Snokie rescue his girlfr iend 
Cara the act ion really starts! Cara, held capt ive 

by the Grodies, needs :o be rescued now! 
It won ' : be easy. Snok ie will face all :he natural 

perils of the Lrctic. including snow ooulders, 
glacier nrevasses. mov inc i c e b l o c k s a n d fal l ing 

icicles. A l so there are ice lasersanc co ld rsys 
installed by l l ie Qrodies. Take the chal lenge! 

CASSETTE £ 9 . 9 5 

DISK £12.95 
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* * * • * * • • • • 
THE ULTIMATE IN AMERICAN SOFTWARE 

F O R Y O U O N U .S . G O L D 
C.S. Gold is stocked Dy all leading computer stcres 
including: 

B O O T S W H S M I T H J O H N M E N Z I E S W I L D I N G S 
DEALERS Fcr information on ho.v to become a U.S. Gold 
Stoc<ist write to: Cent reSoft Ltd., CJnit 24, Tipton Trading 
Estate, Bloom field Road Tipton. West Midland* DY4 9 AH 
Telephone: 021 -520 7591. Telex: 337268. 
Oversees enquiries welcome. 

V n 
s/mJ All hmrmv\ ScfMare 
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Campbell systems for spectrum 48k 
Can YOUR Database 
Handle This? , - C ^ ^ c / v - s 

"n t o » * J ' mi.. 

PROFESSIONAL FILE MANAGEMENT , DATA RETRIEVAL AND PRESENTATION 
ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS.. . 

I MASTER FILE can? 
Microdrive commands included;.32,42 or 51 
characters per line!; 26 fields per record; 
Unrestricted number of rccortls; 36 user defined 
Display/Print formats; Fast search & sort facilities; 
Around 32K of RAM available for data! 

Now with IMF-PRINT and MASTERFILE version 09, 
you can format your data for a full width printer! 
Works with most popular printer interfaces. Fully variable repor: widths (over 100 columns) and 

lengths. Powerful numeric editing ant: column totals. Almost no reduction ir. space available for 

data. Many more products available. Send SAE for details! 

MASTERFILE version 09 £15.00 
MF-PRINT £ 6.95 
MASTERFILE with MF-PRINT £19.95 

All prjgratm nuiilat istehi*s by riuirr. 
frees imiude VA T t'litl potiOgt wilhin F.urop.\ 

Now Address; Campbell Systems 
(Depi.YC) 57 Trap's Hill. Loughton 

Fsscx IG:0 iTD. England 01-508 5058 CS 
YOUR ONE STOP SOURCE OF 

COMPUTER BOOKS 

and 

SUBSCRIPTION AGENCY FOR ALL 
BRITISH AND AMERICAN 
COMPUTER MAGAZINES 

Here is your chence to subscribe to one or more of 
the £0 eading magazinss on 

COMPUTERS - ELECTRONICS - VIDEO 
Also NEW Books on Programming Languages and 
Techniques, Grapi ics, Microelectronics, Soft-
ware Eng., et3. from all publishers. 
All countries seived t wuuyl iuul the wurld. 

P'.ease /vrite for catalogues: 

C o m p u t e r s B o o k s a n d M a g a z i n e s 
H a u l s t e r m L t d . 9 1 E x e t e r H o u s e , 

P u t n e y H e a t h , L o n d o n S W 1 5 , E n g l a n d 
T e l e p h o n e 0 1 - 7 8 8 8 7 4 6 V J 

HALLA 
SKANDINAVIEN!!! 
Du som bori Skandinavien och sdker bra 

program till din hemdator. 

K O N T A K T A OSS!!! 
Vi har det mesta som finns i denna tidning 
till sa/nmalagapriserscmgaller i Engiand. 
Dessutom far vi in alia nyheter samtidigt 

som de slapps i England. 

S V E N S K A M A S K I N K O D S P R O G R A M 
Ja, nu slapper vi aven en svensk serie 

maskinkodsprogram. 
Missa inte vfir jattesjcce "SPELDORADO" 

CBS!!! Vid kaialogbestallring v.q. medsand 5:- Skr 
i f'imarksn for portot. 

S W E S C O T 
Box 213 

121 02 Johanneshov 
Sverige 

08/39 27 0C - 08/81 18 01 

YDUR CCMPJTFR. SEPTEMBER 1 934 31 



YOUR LETTERS. 
LET AN EX-50 F IGHT FOR YOU 

y|ric-l owners of the world unite — you have nothing to lose 

\J but you: bugs! 

[f, like myself, you bought an early Oric-1, you will he familiar 

with the following sccnc: you've finally got Zap the exploding serial 
ar.ribute to load. Through the haze of colour craw!, you go 

straight for the "sound effects loud" option. As the first alien 

gingerly floats across the screen, you eagerly harr.mer away at the 

spacebar, or.ly to sse the display ping .ts way into obscurity, and 

thj alien shuttle sidevays with .ta icntaclc:! ever its ears. 

Before you can say ' verify", the move-left button nas sturk and 

the poor old 6505 has cucked under its shell like a One-Gun 

Turtle. With a sigh, you take ou: your pen and start another letter 

of complain: to One, consoling yourself with the thought rh;r ar 

least you'll get a free issue of Orii; Ouner ou: of it. 

Fot a year, this is how my hobby wen1:. Eur then, something 

snapped. No, r.ot the power supply cable, my patience. Armed 

or.ly wiih a Form EX-50, free at any canity o u r , I sued Oric for 

a refund on :he grounds that it was a faulty machine which did not 

live up to the advertising. Within a few weeks, I was cashing a 

cheque after Oric made an cut-of-court settlement. 

After my experiences, I da nat think I'll invest .n an Atrr.os. 

However, if that had been my choice, I ceminly found a much 

cheaper way of going about it thar. Oric's £.60 upgrade. If other 

owners follow auit, this could prove to tc very coitly for Oric. 

Hopefully this will teach therr. a lesson, that they s.nould not 

bombard the public with faulty and incomplete machines. I 

wonder if Give Sinclair .s reading this? 

Peter Bra ham, 
Waktfiild, 

West Yorks/rirc. 

ZX P A N E L 

/
n (he documentation of ZX 
Pnnpl in fhp July Usiir, riie finnl 

icntcncc in paragraph 4, pag; 124, 
should read "it is moved by typing 
shifted 6" referring to moving the 
register cur>or. 

Alan Lee, 
Irng, 

Hertfordshire, 

B I P O D S 
^ h e ZX-81 Bipods program in the 
/ July 1984 .ssue slx>ws what tan 
be conc on what appears to he a very 
limited machine. However there was 
une strall error which caused the 
program to crrsh every time thai it 
was rur.: line 5 should be Rand USR 
16535 nsi«ul of I65C2, vVhcn this 
has been currected the program will 
run correctly. 

Auuihei uica in which improve-
ment can be made is ro set the high 
score, to OCOOCO instead of 003730. 
This can be done by setting the bytes 
between addresses 17400 and 17405 
ro 19 decimal. I hope that you will 
coninue to print programs lor the 
ZX-81 cs they are much 
apprcriirrrf 

JiJiathan Casiot, 
London SW IN. 

S A V I N G B L O C K S 
wners of MTX micros may be a 
trlr pcrmrbrd hy the far- rhit 

ihey cannot save and load blocks of 
data due to the lack at Italic 
commands. Th:3 problem tun be 
overcome by a short machine-code 

routine which can be easily entered 
using the resident assembler: 
LD HL, START OF BLOCK 
LD DE,LENGTH OF BLOCK 
LD A,UAI AT 
LD (M FD68),A 
LD A.DATA2 
LD (H FD07J.A 
CALL tfOAAE 
BET 
EATAI _ o ronGAvc, i r o n LOAD 

on VERIFY 
CATA2 = 0 FORSAVg OR LOAD, 

1 FOR VERIFY 
JM.dlir.s, 

Leeds, 

West Yvrt.ihtie, 

W I L L Y C H A N G E S 

/
f you did not particularly like 
Matthew Smith's sneaky random 

hazards [feature in Jet Set Willy 
which pulverises you after a visit t.n 
the ifltic, and )ou want cn easier 
rcuie and easier game proceed as 
follows. 

Rewinc the Jet Set Willy tape, an J 

1 DATA 162,11ft , 150. 30. 134 ,4.. 132.. 5 , 3 2 , 45, Z* , 152 
7 DFlTfH 1 3 8 , 1 6 0 , 3 3 , J 3 4 . 4 , 1 3 2 , 5 . 3 2 , 4 5 , 2 7 , 1 6 2 , £ 0 
? ItBTR 1 6 0 , 3 1 , 1 3 4 , * , 132 .5 ,32 ,45 ,27 ,- 162 ,1 I «- 160 
4 DfilH 3 1 , 1 3 4 . 4 , 1 3 2 , 5 , 3 2 , 4 5 , 2 7 , 9 6 , 1 6 5 , ^ , 1 3 3 

DRTR 6 , 1 6 5 , 5 , 1 3 3 , 7 , 1 9 8 , 4 , 1 6 0 , 2 2 , 1 7 7 .- ' ,201 
6 DRTfl 1 0 , 2 4 0 , 8 ; 2 0 : , 1 2 , 2 4 0 , 4 - 1 3 5 , 2 0 8 * 2 4 3 , 9 6 , 1 6 9 

7 DfiTF 32,145 4,145,6,136,249,• 1? ,177,4 .201,J5 
3 DRTF 240,13.201•16,240,9,169.10,145,4,159,11 
9 PftTF 145,6,36,16?,32,145,4,160-22,169,13,145 

10 PRTR 4 ,56-0,£ ,32 ,80 ,25 ,32 ,144,26,96 .0 
•1 DRTP l ? ,P ,0 ,0 ,0 ,0 ,0 ,0 . 162,0,169.30 
12 DRTR 134 ,2 , 1 3 2 , 3 , 3 2 , 1 4 5 , 2 7 , 2 3 P 3 , 3 2 . 145>27 
13 DRTR 163,255. 177,2,201, 11,240,8,201, 13,210 
14 DRTR 1 7 , 1 3 6 , 2 0 ? , 2 4 3 , 3 6 , 1 6 9 , 1 3 , 1 4 5 , 2 . 1 3 6 , 1 6 9 , 1 2 

15 IK=ITR 1 4 5 , 2 , 2 6 0 , 7 6 , 1 5 7 , 2 7 , 1 6 9 • 1 1 , 1 4 5 . 2 , 1 3 6 , 1 6 9 
16 DRTR 10 ,145 ,2 ,230 ,76 .157 ,27 ,0 ,0 ,e ,0 .0 
17 DflTR 162 , 6-254 , 112 , 28 , 202 2 0 8 , 2 5 0 , 1 6 2 , 0 , 1 6 0 , 3 0 

18 DRTR 1 3 < , 0 , 1 3 2 , 1 , 3 2 - 2 1 5 , 2 7 , 2 3 0 1 ,32-219 .27 

19 DRTR 96,234,234,160,255,177,0,201,15,240.5,20] 
20 I'flTR 1 6 , 2 4 2 , 1 1 , 1 3 6 , 2 0 8 , 2 4 3 , 9 6 , 1 6 9 , 1 6 , 1 4 5 . 0 , 7 6 

21 DRTR 2 3 1 , 2 7 , 1 6 9 , 1 5 , 1 4 5 , 0 , 7 6 , 2 3 1 , 2 7 , 9 6 , 9 6 . 0 
22 DRTR 36 ,0 , 3 , 6 , 0 
50 PR JNT":****JET MAN PART 3****" 
95 PRIKT'-WFLERSE UflIT " 
109 F0RR="6912TC71" PERDN' T=T+t- ' IFM*-0TMEMS=S+1 
110 POKER,N:NEXT 
120 IFTO23502THEHPRINT TFTR ERROR" :END 
I'-JM TFS<"27THENPRIHT""2ER0 MISSIh.G EPFOP ' ' END 
135' IF S> 27 T H EHPPINT"T 00 HRNV ZERO? ERROR" : END 
140 PRINr'JMNOW LORD THE NEXT FRPT" 

enter: 
MERGE'4" 

?re«> plav on ll'.c cassette recorder 
Once the firsr parr >if ne proprnn 
has loaded, stop the cassette and 
enter-

CLEAR 32767 

LOA.D '"CODE 

Star: the erssclte. After the main 

part of he program nas loaded, 

enter: 
="OK£ e023l,0 

=OKE 42183.11 
JOKE S9901.82 

POKE 5EB76.4 
If you WDuld like to save the new 

version of let Set Willy, prepare a 
blank tape and enter: 

SAVE "JETSET'LINE '0 
SAVE "JSW'CODE 327G8.32768 
If not, to play the new version, 

enter: 
GOTO -10 

Fcmembir when saving to change 
recorder leads. 

Software Projects, 
Walion, 

Liverpool. 

QUELLING T H E QL BASHERS 
point overlooked by Kathleen Peel, and QL reviewers in 

general, is that QL machine code runs some two so three 

times faster than ZX Spectrum and other eight-b:t CPU codes. 

Benchmark comparisons berween one plodding Basic and another 

are £S meaningless as compering cars by their performsnce in first 

gear. Who needs ro k.now? If you arc talking speed, you ate talking 

machine code, Forth or Pascal. 

Now that the Sinclair bashing season is again in full swing, 

could 1 put in a plea for less cataloguing of bugs and more hard 

connector and interface layouts, interrupts, and documentation? 

All computers have bags and it takes more than a handful cf 

reviewers to f.nd them all. My own theory is tha: bugs exist i.n 

cirect proportion to the :omplexity and versatility of the product. 

A near perfect computer would take so lung to produce it wauld 

be obsolete before it hit the streets. 

Wc now seen: to be entering a n:w phase of computer 

journalism where computers are ludged manly o.i their frtebie 

software. A case of "Never mind the hardware, just feel the 

program's". I f Psion really has fallen down on the job, some ether 

software house will be only too pleased to plug the sap with a 

superior ai.d inexpensive product. 

The Psion software should be seen for ,vhft it is, a plast c toy i:i 

the cornflake packet. Also, I csnnot understand th:s fuss is anout 

mul:i-t£sking. You can do it on a ZX-81 If you run several 

programs, :ypc, print, and Microdrive al' at the same time, it will 

tie your brain in knots, and there would be no cxcuse to go atid 

make a cup of tea, and have a good think. iMult.-masochism I call 

it! 

On a more op im.stic note, the mind boggles at the market 

potential for software authors afforded by 125K plus, .6 bits, and 

ubci-friendly 08000 cude. Lei's fa-je it, v.illuut Sinclair, uiauy i.f 

us wou.d be on the dole anyway, so why knock it' 

Don? Brller, 
London N5. 
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J E T S E T E R R O R 
AJIy letter in the June edition about 
f f | the Spcctrurr. piogrim Jet Set 
Willy contains a mistake. Line 25 
should be at line 36. Also the letter 
implied that the I'okcs at line 25 
would get round the code-checXing 
problem altogether. This is not 
true. 

The I'okes will reduce :he lumber 
of squares that the program cho.-K.er 

from 180 to 2. The two ;quares that 
ilit program will choose are H2 and 
C2, So all the user has to do is wiitc 
down the code for the TWO squares 
and then he will .lot need the Laid. 

Mark Sanderson, 
Andrews, 

Fife. 

R O M P E E K E R 
T o mc, lialf the plefls ire oT 
i owning a computer is poiieiinjj 
abeut, Peeting into the ROM. I .vas 
much saddened on discovering (hue 

my latest pride and joy, ind brand-
new Amsirad CPC-464, was heiter 
piuLeciL-d thai Coldnz. Try as I 
mijjht, I could rot Pees into the 
ROM, and note; in the manual 
suggested that yoe could havt access 
to such well guarded secrets as the 
operating system on ravins the 
ransom for the Advanced Lser 
Manual — no doubt anouer (".20. 

Siirply Mr Sugar yoJ can rake pity 
oil such mere 'Heginacrs" as I who 
have only owned mrec previous 
mkroa anc yearn to know tiuw we 
might examine his mys.crious 
machine. 

Matthew Lccch, 
Leeds, 

Wesi Yorkshire. 

A T M O S S M A S H 
t i t re arc some changes which 
Fy allow my Ori: Smasi p-ogiam 
published in the May ssu: to run on 
the Atmoe. 

First, type in the mach nc-codc as 
normal then enter the following 
Luuuiiiaidii: 

D0KE41647,6<32C 
DOKE<tl663,6i32C 
DOKEJ1679,6i32C 
DCKt42497.6i27E 
OOi<CJ2CiG9,Gi29C 

AddHomllv. make line 10 of" the 

screen-gcncrating irograiti read: 

tODOKE634,41SUUL:HUKtb3H,2tt 

Finally, a reassuring word for 
owners of the Atmos who k:cp on 
setting the Erron Pound racssige 
when hading programs. It does not 
mean that there are errors in rhr 
program jast that the volume is 
probab.y too high. 

At Dunlop, 
Buckfustiagh, 

Devon. 

C O R R E C T I O N S 
Ir the Jul)" is\ne rlir fnltnwinj run 
lines were Icl't out of LUtinj; I fir (he 
Sped mm Beanslak program: 
1300 DA'A 64.255,192.255.64. 

63,0,0 
1500 DATA 1,3,7 1 4,28,56,112,32 

The last eight lines of lifting, 1 for 
July's Vii program, Jcrraan, were 
missing. They arc ;lvtn above hrft. 

EDITORIAL 
THE OVERCOATRD FIGURE advances into the flood-

lights. He drops a package in the middle of the 

barren strip that separates Easi from Wise and 

turns back quickly towards the bat bee wire,, the 

dogs and (he Kalashnikovfi. Fiom the British side • 

representative of a leading U.K. software house 

edges forward to retrieve the pa*cel that contains 

the latest computer game written by his Warsaw 

Pact contact. 

Not a setting for a new Co.d Wur arcade geme. 

In fac: relat.ons between British software com-

panies and Hungarian programmers are par-

ticularly warm and corcial. Many of our firms have 

been reversing t.ie controversy over technological 

exports to the Hunturn Rloc by importing games 

software from behind the Iron Curtain. 

In an ar.empt lo inject some new life into a U.K. 

software scene which is rapidly n:nning dry of 

original ideas, program publishers such as Virgin 

Games, K-tel, Ocean, M rrorao.t and PSS have 

looked abroad, Perhaps because Hungarian pro-

grammers hsve not beeii subjected to decaden: 

Western influences their gemes writing seems 

refreshingly original if sometimes a little mo 

reljxec. Chinese Juggler, Hath Time and Felix the 

Cal are some of the better-known examples of the 

Hungarians' skill. 

This desperate search for originality is ar. 

admission of failure. Behind ihe bankruptcies and 

belt-tightening that have made this a black summci 

for the software industry lies the fact that computer 

Owners have grown tired of be.ng sold thousands of 

var.ations on the same program themes. 

Piracy and the shek summer months mty have 

aken ihe blame: the real culprit i< the iack of 

genjinely new software ideas. 

A survey of 12 :o 17-year olds by Gawling shows 

that they are fceccmiug increasingly critical of com-

MERCIAL G A M E S . Arcade [JIUKKIIH*. were all loo 

similar. 

One way out of the problem would Ix: to make 

these p-og-ams more interactive so that the players 

could cevise new variations of their own once the 

origina. :tru:tu.c became tedious. Bu: that 

flexibil.ty costs memory and many of the best 

games at ihe moment are already usinK the big-

selling micros' memories to the full. 

Over the last ihree yef.rs progress in software has 

been tiirricd along oi. the back of the rapid 

development of new machines. Now that ha'dware 

innovation at the bottom end of the market has 

slowed to a trickle and the program writers' tech-

niques push existing machines to their limits, 

imagination low seems lu jc the problem. 

So, what new hardware could help them on? 

Larger memories and cheaper storage would be a 

good place to start but the real transformation will 

occur when the laser discs behim. arcade smashes 

such as Fircfox aid Diagen'o Lair become avail-

able to notne micro users. The Japanese are already 

working on a single system which would 

incorporate laser data storage with video and 

compact audio discs. 

U.ilcss new software ideas ccnue along souu com-

puting will become a static fad anc everyone knows 

that fads die. Locking the stable door and then 

shooting the horse is no: the subtlesi way of 

making sure that you keep your audience c.lptive. 

How to write for Your Computer 
W e called this magazine Your Computer prcciscly bccause w e welcome your 
views, lips and hints and even your criticism of machines and software in genera. 
If you vyould like to see your name in print, whether on a Software File program or 
a ful -blooded article, here is how to go about it. Ideally, all articles should be 
typed dowblf i -sp^ed on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
- this minimises the risk of error. In a perfect world a cassette would 

accompany the article. Tha t consideraoly speeds up the checking process. Not 
only do you get to air your own ciscoveries and opinions, but w e will even pay 
you for the priv lege. W e pay £35 per published page — that's as it appears in the 

magazine and inc uces illustrations. 
W h y not give it a try? You have nothing to lose but your postage. 
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154,334 
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NEWS 
Stranglers search for an ear in an 
Aural Quest adventure 

THKSI 'KANCE I-KS htcnnir the sreond 
Lunch of punks from 1077 to slick a 
computer game on thci: new a,hum. 
After I'c:c "Spiial Scratch" Shelley's 
XI.I now Thr .Srranglprc, pining 
an id venture *ame for the 48K 

Spectrum on Aural Quest, their new 
album ^hich will be released in 
November. 

DEVC Greenfield, whose ieyboanls 
cn Kattns Nonvegicus reminded so 
nany people of The Djors, swop? a 
f iano keyboard for a Qwcrtv when 
he gets home and becomes a made 
ken advent'jre ptajer. 

The game on Aural Quest will re-
search for pieces of :he ear with 

bursts of Stranglers mus.c and lyrics 
providing some jf the rlues. Mike 
Turner of' S:ar Drtaim wrote the 

program using Gilsoft's Quill — a 
sausage machine for making instant 
adventures. 

The search for the Enterprise 
— mission accomplished 

: o / v r ? 

TOP 20 
Game Companv Machine 
. .Arubian tntar̂ nplor COM 61 

Nights 
. JJeainticod US Gold CBM 64 
iBIufi foiil'dry Suoctrum 
Thundor Svst »m 

I I'Juthbert in MicrodesI Dragon 
the Jungle 

f iDue-iihltn ACIlvlSlm CftM 64 
•Fooibatl Addijtive BBC 

Manager Gamss 
CJ-orv«sc Amsjm OBC 
D-rak Aordi/ork D8C 
•Hoik Advfntorft CBM 64 

Intor 
national 

ritct Set Software SpOCtrum 
Willing Projects 

••.ords of beyond Spficrruiti 
Vlidnighl 

UV.dtctipcii't Priori Spectrum 
i .IWugsy Melbourne Spoctrum 

House 
DSatiro Wutf Ultirrate Spec'.ruiri 
•Squirm Master CUM 64 

tronics 
•Sub Com- Crea'ive Vic 20 

marvJer Sports 
•rorriado vortex !rpL'e:»urr 

tow leval 
•trusimai New Spocrrurr 

GonirJtiort 
i.:Zox>an Starzono SpOC'rurr 

Enterprse computers nay be h th: 

shops by ihc ciill uf September 
according 10 marketir.g manager 
Mike Shirley. "Unlike the olhers" 
says VIike "we're not making any 
silly claims." Enterprise should 
certainly know anou: silly claims — 
in September 19-S3 when rhi 
Enterprisi ncn ca.ling itself the 
Eh'an was taunrhrd rhe comjanv 
claimed that the first En:crprisc> 
woulc be in the shopi byApiil 1984. 

Dragon alive 
but in Spain 
Dragon Dai a just lost the race u 
develop urgently needed new prr-
duus before the company collapsed. 
While new mnrhine* ineledin^ 
Dragons with built-in ditc drives and 
Ofv-9 operaiing system were bein» 
dcmo.istriled at shows in I>o.ldon 
over the summer the Receiver wts on 
his way in. Now i Spanish firm, 
Eurotiard S.\, already producing 
Dragon components has bought 
Dragon fur a million poundsanc will 
srarr production in Spain this 
autumn, 

Alike Shirley .«ays "Thete's no 
pruduc. that's eonie out iiillic last 12 
months which pun us in the 
shadow." 

GeoffHo„i.1NOTON who featured in 

our January 1JS4 issue as leader of 
the extcrnsl dcsigr, tesm tor the Flan 

! sorry, tnte.'prite • his not lieen 
idle as he waited for his cretrior. to 
finally *o cn sale. He has designee an 
infta-ied juyMivk fui the Syctiiuin 
wh.ch doe< away win the need for 
wires. Th; slick will te sold bv 
Chaeran. 

Big in Japan isr. t tig enough or 
Sega the Tok/o-Dasoci video 
gancs company which is now 
trying to find ar, importer for its 

Dreams are 
made of this 
fit.KOrKiO DKE.'.MS ts a Simple tale of 
boy meets girl, boy meets computer, 
computer rrcct; gill bu the p-oduc-
lion company Virgin I'ilnis, "You've 
bought .he record, you've flown rhe 
airline, you vc pirated the computer 
jauie uuw «x tlie film" sees l at a 
story fit for our epoch. 

"Gone with the Wind added 
romance to the depression-defeated 
30's John Wayne's pugnacious 
patriotism reflected .he wzr-torn 
+(>'s Doris Day ind Sandra Dee 
movies symbolished the innocence of 
the SO's While Wcodsrnck and Ivjsy 
Rider caught the Jeat of the 60's, 
Star Wars and Ra.ders of the l.osi 
Ark delivered the heroes aliasing in 
ihc real life of :hc 70's. An aft ft m 
for ne mid 30's is Elcctric Dreams, a 
contemporary fairytale about a 
computer who falls in Icve." Try 
telling .hat to the average ZX-31 
own:r. 

SC-3000 home computer in 
Britain Tr,c 32K machine ,ias a 
real keyboard and cartridge 
slot with a price tag of £150. 



NEWS 
More new 
ROM antics 
Sinclair are now sendino ROM 

rcf:t voucher.*! to all iUbLuitins vliu 

have received ihe early EPROM QLs 
with ?B, PM >r All opera.ing 
systems. Ihos; very tarly customers 
with FB or PM version} must also 
return the software parage for an 
upgrade. 

A prepaid parcel label is supplied 
ant a hirn roi nH rim.> nf 10 days ol 
rccept at Camber ley is promised In 
order la achieve the fist turn round, 
customers ma) 110: receive bavk their 

ow:i machine bit the guarantee 
period will cornmcnce from die lime 
of tlie ROM upgrade. A Sinclair 
spokesperson saic those customers 
who would find it difficult to be 
without the QL fcr a ;hott period of 
time cculd apply for tie ROAi set in 
lieu, each cast; would lie 'rafted 
sympathetically. 

The QLs will be given the JM 
R O M jet which h AH with what is 

described cosmetic change to tidy 
things up. Lor those still unaware of 
ihcJMbug sta:c, the najcr problems 
arc Pi, which causes ov;rflows on 
some 0° and 50° trigonometric 
calculations. Solutions use Rads 
instead, and the RS-232 interface 
where :here appears to be a timing 
probicn w.th many of llu- other .ess 
expensive printers vhich do not 
u'ott with the QL. 

The one that 
got away 
Ii-- YOU ,\BF. sril looking for the 
Angus', isjue of Yoi.r Computer it 
seems only fair to tell you th.ir there 
wasn't one. We weren't oil holiday 
but on strike. Subscriber w 11 have 
an exits is;ueaddid en at lilt end of 
the year. 

The vending machine with 
a difference 
THIS IS WHAT the software shop of 

the future may loot like ii Program 
Express has its way. Eventually you 
could see th:m on street corners like 
cash vending machines iuiside banks 
althcugh the f.rtr unite, are being 

Pools fortune 
hunters 
HAFTLAKD SOFTWARE is kicking JFF 

the new season with a new BBC 
verson of the football pools predic-
tion program which has already sold 
well on thr ZX-81 and Spectrum. 
Unfortunately, it does not include a 
database of this yctr's fixture list so 
you have inter that yourself. 

Ilanland is on 31-285 193?! 

irstalled inside branhees of John 
Aienzies. Each unit ha> a srock of 
blank cassettes, cartridges and floppy 
discs and a telephone litis to a central 
compute! which stores the programs. 

You jus: ask for the game or picce 
of butineis software you want anc 
the shop ;issis-.inf rnrs ri<T;i copy foi 
you. The claimed advanrage is that 
the shop can never run cut of stock. 

England search for fast 
bowlers spreads to Iceland 

CRL's Magic Cheap at 
Roundabout the price 

Bdix<;! said Zehedee, r.nd we 1 he 

might on finding out that Clement 

Chambers of CRL had s.gncd un the 

Magic Rrtuncbibniir along with 

Thunderbirdi and Terra'lawks. CRL 

hss six full-lime progiammers 

including Richard Taylor who Itaiul 

his trade writing articles far Vour 

Computer plus a Urge number of 

piri-timers and f'eelanccs. 

The programs will be available this 

autumn — liret on chi Spectrum then 

on the Commodore 64. In Magic 

Roundabout Dougall has ic build a 

house of >ugai while facing raids by 

Ermintrude :he cow, Mr McEnry 

:ird a I the nrher chiracters, "T im ; 

for b a l " iaid Zebedcc BO ING ! 

Bargains ak - thin ' on the grcunc 

this autumn but some shops have 

been selling Dragons fot as little as 

L-lectionj foi £170, mid BBC Bt 

for £350. Ring up and tell us ifyov. 

see any cheaper prices. Officially, 

Sinela.i and Awu i u.e diseeuiaginj, 

discounrirg hui going for addec 

value offers instead. 

Sinclair is offering ot tree soft-

ware with every 48K. Spectrum sole 

— and for once this includes son.e of 

the best program* around including 

Scrabble and Chequered Hag 

Chess, Survival, Mate » C l i p unc 

Horace Goes Skiing m3ke up the rest 

of 'he bundle. Acorn is ofTering a free 

datu recorder with flv; free program? 

wiih every M IC sold. 

The struggle to turn the Flectron into a BBC continues with 
Broadway Electronics £30 Mushroom sideways ROM card. This 
a'lows you to plug in word processing graphics or spreadsheet 
ROM chips ac you can on the DBC. 

Desperate measures arc being 
taken in the wake of England's 5-0 
drinhing by the West Indicr.. 
Pea.esoft is expeoiting Tim Love's 
Cricket for the Comn odcrc 64 and 
Dragon to Iceland in the liupe uf 
encouraging the Norsemen to put 
together an Eleven which Govter and 

the boys would have a chance of 
beat ng. Aha you say if this is 
fuppoaed to be 'cclund why are there 
pen^uini running around in the 
pict.irc? "The penguins" say 
Peaksofi. "normally confined to tne 
Antarctic, had eseapid from 
Reykjavic Zoo." 

Muslin*™ 

S IDEW&YS R O M C A R D 

WW •wnM 
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NEW TITLES FROM >Sigma Press 
Sinclair 
User Guide 

Sinclair QL: User Guide 
by Lionel Fleetwood 

Whatever /our requirements, the 
Sinclair QL Ussr Guide will help ycu 
to gat tho moat out of your new 
purchase - or to decide L* you should 
purchase a QL. 
It shows how to produce lettero, 
keep records, prepare accounts and 
draw useful gtaphs. Examples are 
drawn from real life and each section 
can be used independently. 
Throughout ths book the language is 
clear and jargon-frpp 

0 9C5I04 92 7 180pp £7.30 

Microcomputer 
Spccch Synthesis 

and 
Recognition 

Microcomputer Speech 
Synthesis and 
Recognition 
by Adrian Pculton 

Computerised speech synthesis and 
its counterpart, speech recognition, 
ire emerging ac on© of tho most 
important :echno.ogies of the ruid-
1960s. This book explains the 
origins of artificial speech and 
shows you how to make your micro 
3peak to the world and how you can 
qppatr hank tnit! 

0 905104 39 C 202pp £7.95 

Programs That Write 
Programs 

by Chris Naylor 

Ia th.s thought-provoking book Chris 
Naylor explains exactly what a 

program generator is and exactly 
what it car and cannot do. 

With :he emphasis an the business 
user, he examines the situations 

commonly found in any program-
ming project and shows the nter-
action between the problam to be 

solved tuid tl.« ajflv/are tools avail-
able to implement any solution. 

C 9031C4 43 9 236pp £7.95 

Practical COBOL for 
Microcomputers 

by Kevin Sullivan 

BASIC is a fine language, but mcst 
business applications use COBOL, 

which is now widely available for all 
popular microcomputers. And, it's 

not a difficult language to ieam: 
Kevin Sullivan takes you from 
writing the simplest possible 

COBOL program, through tho use 
and design of screen layout, right up 

to handling all types of file. 

PRACTICAL 

C O B O L 
FOR WCROCOMPUTEFS 

0 905104 60 9 I80pp £6.35 

Opeto lu igSyat f iM 
Operating Systems: 
A User Friendly Guide 
by H an Trevennor 

A 'friendly guide thai uses the 
widely-used Digital Equ-pment 
Corporation's operating systems for 
its examples and spans the iange of 
brgp rrinieomptit&rs, all the way 
down to th? new micros. 
After describing the major com-
ponents of all operating syslems. the 
author describes now fites are 
handled, erroi handling, hardware 
features and optimisation of hard-
ware and operating systems. 

0 9C5104 66 8 180pp £0.30 

Computer Based 
Learning: Practical 
Microcomputer 
Methods 
by Graham Beech 

This is a definitive but practical book 
for all thos* wishing to educate, 
learn or train with the help of a 
microcomputer. To instil confidence, 
there is a comprehersiv? review cf 
existing successful applications. 
These all use affordable micro-
oompu.ers, and so can you! 

D 905D4 45 5 302pp £8.50 

All About Computer-
Aided Design and 

Manufacture 
by James TcHovra 

Confused about CAD/CAM? Then, 
this is where to start. No more 

seminars, no piles of books and 
leaflets. Read this bcok and you will 

be able to understand ail of the 
important concepts that are so 

necessary wher you are 
responsible for installing computer 

aided dssign/manufacture 
equipment. 

0 905104 61 7 200pp E9.95 

The Universal 
Equation Solver 

by Noel Ka maris and 
Patrick F. Howden 

0 

Equation solving is an art or science 
reeded by many categories of 
psop-le. This book proposes, in 

simple terms, anew easy to under-
stand method which will solve 

equations cncounlcrcd in any field of 
endeavour. The new method is 

presented with a series of program 
listings for Appl/? and RKC 

computers. 

A simple new ncthod 
to- merocomputofs 

>3 j m T e d 
eouotnn 

0 905104 40 4 120pp £6. SO 

Nut:' Kj'jl.trr. 1 
fatlO- l,Ho«*«n 

-

OlGMA PRESS publish a wide range of books relevant 
**to all aspects of mi croc omp u tin g. Available through 
good bookshops and computer stores. 

Jvte key to better computing 

MARKETED BY JOHN WILEY & SONS LTD, BAFFINS LANE, CHICHESTER, SUSSEX POl 9 LUD. ENGLAND 
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I could 
do 

that... 
Juno's prcbtem drew such 
a diaappointing response 
hat we decided to give 
you another chance. Do 
rot be intimidated by the 
term Artifbla ln:ell gence. 
We are simply looking for a 
program which allows you 
to have a conversat on wilh 
t ie computer. What we 
have in mind is a dialogue 
along tha lines of "who's 
there?" — " jDhr" - "go 
away, John", but the 
wittier or more intelligent 
the computer's responses 
the better. The program 
snould not be longer than 
20 sing e statement lines. 
June entries will be held 
over. 

We will award the £15 
prize to thfi prog-am whose 
questions and responses 
are judged to be the most 
amusing, or apparently 
intelligent. 

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. 

Artificial 
Intelligence 
The id::a that or.c diy a computer 
brain may be more intelliger.t than 
you may seem unlikely as you 
struggle with rhe funny keys on your 
Spectrum. But when the firsr 
;oir.put:rs were built in the 1950s. 
rnary programmers believed uar he 
dream of artificial intelligence or AI 
.vas not only realisable, but also just 
l rruttur of time. 

It still is, but rather norc time than 
:hey thought. Nowadays wc are a 
.ittlc bit more realistic In what we 
expect from our bits of silicon. 

(continued on page 39) 

How to design and produce structured programs 
You A.<K THE PROUD new owner of a 

microcomputer. You've tried the 

"V'clcamc" tipe, and perhaps Lyped 
in the programs .n t ic manual and 

one cr two listings from You> 
Uoftpbier. Mow its your turn: you've 

got a great idea and off you go, 

charging through the program using 

all those teat tricks you saw in the 

manual. 

However, if the program k nny more 
than about 10 lines long, ihe chances 
are that it won't run first time. VFhat 
a diaasfcr, your program is doing all 
the wrong things snd voa can't 
understand why. 

When you look bac.i at your 
program you find its got more 
tangles than a plate of spaggitti. 
Frtnkly rhe cliam.es cf untangling it 
all are so slim tha yoj might just as 
wc'.l pull the plug and start auain. 

So what is the answer? Rig.1t from 
the start vcu must develop a 
disciplined approach to your 
prcgrams. Professional software 
writers use "structured pro-
gramming" tcthn.ques. 

They first express tlx; problem 
they must solve in terms of 
Functional blocks and then diiect 
these blacks into individual 
procedares and decisions. Only after 
all this do they get down to the 
relatively easy task cf turning :his 
plan into code that the computer .vill 
actually execute. 

Ferhips this is isking too much of 
the aimteur, niter all, all he wants to I 

do is gcr a result out of his program 
as quickly as possible. He is not 
interest:d in winning puiuis fut 
neatness and style. However, if a 
littl: of this son of discipline is used, 
you may hnd that vour programs 
become easier to write, anc above all, 
easier to put right when things go 
wrong. 

Try to write som: sort of flowchart, 
for your program. Thi«j will allow 
you to see vhai the program is go.ng 
:o do next Hopefully you will be 
ible to work ojr how things shoild 
look as you go from or.e part of your 
program to another. Now you come 
.o aztually writing the code. 

Since you w.ll jrobohly be using 
Hasic, at least to start with., what 
should you bok for in well 
structured prograTi? Well, th;re 
should be a series of subrn nines, 
each ccrrespordinj to one pf the 
boxes on your flowchart. This means 
that the pieeef. of your prjgrom ire 
sma.l, and so >ou should be able to 
list the whole routine on your scrcen 
it the same liuic. 

Tie rou.itie should perform a 
clearly defined function, and it 
should be possible ta test it in-
dependently of the train program; 
you put test values in, of the scrt you 
expect, and you make sure that when 
the subroutine has been run, the 
results are whar yrvi fvpected. 

To take a simple example. Suppose 
yout program needed to calculate the 
urea of a circlc. I'hc subroutine to io 

this would look something like this: 

999 REM CALCULATE AREA OF 
CRCLE FAD US R 

1000 A = 3.14159"R*R 
1010 RETURN 

Although rather triviil it 
demonstrates the principle. The sub-
routine p;rfc-rms one simple 
function and could easily be rested, 
You would simply type in: 
R — 3:GOSUB 1000:PRNT A 

With L bit of luck, it should come 
tack with 28,274 or thereabouts. 
Once tlidi ia done, vuu ctn forger 
abou: that module, A further refine-
ment woule be to ch:ck rhft the 
value of R wis within a c;rta.n 
ringe. If it was no. th:n a suitable 
error message coulc be printed or a 
fag act so that .he main pan of rhe 
progiam kn;w thai a mistake had 
hern made 

So what should a nioie 
sjph.sticated subroutine look like? 
Obviously, since yuu ttius. use the 
Return statement to return ta the 
part of tie program the routine was 
called from, control must pass in rn 
orderly fash.on from the f.rst state-
ment to the last 

There shtuld be no jumps from 
the subroutine, except :o other su> 
Murines, and rhrrf should be r.o 

loose ends when you have finished 
the routine. This means there snould 
be no For K m loopa still un-

completed. In (hi; wiy the sub-
routine ran be easily puled apart 
snould anything go wrong, 

Basic s perhaps net the best 
language- far developing this 
disciplined approach to programs. It 
lets you get away with too much. 
The For-Nexi loop is of:en a source 
of trouble. For in>tancc the following 
seems reasonable encugh. 

1C0 FOR I = t TO 1C0 
110 GET KPS 

120 I- KP$<>"" THEN 350 
130 NEXT I 

This is a simple rtact.on test 
routine. It gives the player a certain 
length of time co press t key, If the 
playei does then the progratr goes on 
ro find o it which key was pressed, 
it not Ihe program continues with the 
routine. 

However, you ha*e iust jumped 
out of the middle of the loop. Better 
to use a RcpeatUn il structure. If 
your Basic docs not have this 
command, then you will have to 
make do with the following fudge. 
39 PCM KEf P=IE33ED? 

100 FOR 1 = 1 TO 100 
110 GET KPS 

• 130 IF KP$<V" THEN I = 100: 
KP = 1 

130 NEXT I 

1d0 IF K P - " THENGCSUB 1COO: 
FEM KEVPRESS ROUTINE 

150 FETURN 

In line 130, I is £ct to itt, limit vnlue 
and a flas is set. A< I nas reached 
1(X), .he conpu:er exits from the 
loop und, by looking at 'lie vulee 
K?, now est* to see if a key has been 
pressed. If it is 1, then the computer 

(continued on page 39, 
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Win a Fabulous 
S I N C L A I R Q L C O M P U T E R ! 

SUSSES1 

TIRED OF YOUR OLD TAPES? 
NEW GAMES TOO EXPENSIVE? 

JOIN T H E F A S T E S T G R O W I N G S W O P CLUB 
A N D Y O U C O U L D W I N O N E OF E IGHT G R E A T PRIZES! 

o 

1st T h e N e w Sinclair QL 
Runners up will receive the fol lowing 

(compatible with their own computer) 
2nd Disc Drive Unit 

> * 

3rd A lphacom Printer 
4 th Protek M o d e m 

' 5th Voice Synthesizer 
6 th Stack Light Rifle 
7th Tr iga C o m m a n d Joystick 
8 th Light Pen 

Or cash equivalent if you prefer! Just send 3 x 17p stamps 
and completed coupon for intro pack and competition entry form. 

F U L L N A M E 
A D D R E S S 

POST CODE 

C O M P U T E R M A K E . M O D E L M E M O R Y 

Swoppatape 
VC2 

P O B O X 1 B • H E S W A L L • W I R R A L • M E R S E Y S I D E • L 6 0 1 Y N 
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Artificial Intelligence 
(continued from pag° 37) 

li.sLcid of trying to copy some vague 
ccnccpt like "intelligence" which 
includes everything from perception, 
recognition, logic, intuition, aid 
guesswork to conmcnsensc, wisdom 
ard perhaps even emotions, AI limits 
itself to very tiny specific atcas. 

These are often celled expert 
systems bri-ntî , like a human 
exper, they have detailed k row ledge 
but only in a lin.itec atca. Eor 
example programs have icen wiille « 
that "know" as much as anybody 
about blood diseases, ehemicil 
analysis or oil pmsp;ctiDg, and 
which can b« u;ed by anyone whs 
understands the echnicil terms. 

Expert systems are biconiinj 
inrreasingly common in hospitals, 
laboratories aid industry. 

It is a strange fact that it is nuci 
easier to proeran a computer to be a 
world experi on obacuru diseases 
than it is to »et it to nrdcrstand an 
English sentence. Bui it is precisely 
in these everyday acilvlles tha: the 
seerct of cur intelligence seetns U lit. 

Recognising people and places, 
being able tc pick ojt one 
conversation when several people ar; 
ralkin-i at once, or even iust mcvin; 
across a room without falling over or 
hi ring something arr th ngs we take 
to: graiittd but which, so far, hav? 
defeated the most saphisticated 
pragrams on the largest computers. 

Tail of the piubleiu is finding the 
right way of programming. In Basi: 
you tell the computer what to do at 
every point 1:1 the pogiatn: it :s an 
imperative language. But to 
recognise some rare blocd d.sease or 
a badly pronounccd word wc can 
hardly spell out m th< computer hov 
it should find he answer if w; 
could, then we would not nccc th; 
computer Instead, programming 
luDguv[;u'j und technique h.ivc to b<; 
developed that enable the computer 
to find its own way to the solution. 

One ot" the firs: languages used in 
A1 was Lisp, short for List 
Processing, This grew out of the idea 
that a lot of our knowledge is hased 
on lists of things — words, facts, 
ideas. So, l.ne language .s buil: 
around th; easy handing of lists. 

More recently, the language 

Prolog hae been ga in ing in 

popularity. The name comes Irom 
Programming in Logic and .moves :i 
sitp lIosci to ime ligenccby building 
in the same id;as jflcgic that we use. 

11" you wsant ro try your hand a 
turning your micro into some exper 
system, Lisp i; available for a 
number of home machines including 
the BBC. Prolog is still limited to the 
more expensive professional micros, 
hilt will rlnnhiless filer dawr. 
eventually. Another language th.u is, 
becoming increasingly popular it the 
AI field in Logo, better known for it» 
tuitle graphic.;. 

For the real endius.ast who wishes 
to ma.ee Al do something :here is 
always the micro-mouse competition 
which combines AI and robotics. Ar 

independent microcomputer-
controlled device has to find its way 
to the cen.rc of a maze in the shortes: 
tine. It is allowed several tries and 
can therefore $racually learn the plan 
and use its intelliger.ee 10 work ou. 
the quickest oule. This is all good 
fun but clearly AI has rather a long 
way ti- go before we produce the ail-
singing, all-dancing intelligent 
android. 

How to produce structured programs 
(continued fconr. page 37) 
goes ro the kcypiss subroutine. Of 
course KP would hare to be sc: to 
zen before litis rou.ine WJS used 
again! 

So much for the subrouiints, what 
abcut the main program. This 
shculd start al the beginning, go to 
the end, and there stop. Control 
shculd flow from the "trst line to the 
End statement calling suhrou ines as 
it goes. Avoid Go:o like the plague, 
especially the jomputed Goto. 

You may think this s a recipe for a 
very djll projrain; if ycu can nor 
change lln di-ecr»on of the :lo\v of 
the program low will it do anything 
different!1 That is simple, yoir rr.ain 
ivuiiiie wi.l clII sabtouiities accord-
ing to what happens, just Itke the 
keypress eiample given above. 

1 tic beauty ot subroutines is that 
as lonj; as they have been written 
correctly, they always pass comrol 

hack to the po.ni they were called 
from, preserving the linear flow of 
the program. 

Ideally all these subroutines should 
be plated .jftci the main program, 
lenccd cfT from it ny cn End state-
ment. Hawever, as arr sure you are 
aware, Jasic inteipreters look fir 
l.nes from the lop down. So if you 
neqirre speed, your most often jailed 
subroutines will have to he at the 
beginning of your pngran. This 
means that die very first lirr of your 
t rogram will have to be a Goto state-
ment which will skin lh; subroutines 
und stirt csccuring the ma.n 
program. Hardly pretty, but 
effee.ive 

There is si machmore that can ne 
said about gooc programming 
technique; this article has 
concentrated on just one aspect: 
making sure you know where your 
rrotram is ?oir.g. Tracing ihc path 

talcen through your prograir when 1 
is b a i n j executed ie v i a l l y 

important, a :ask made c lot easier f 
ycu have some sor of trace 
cfimm.ilnl in voui Basic voutbu ury. 

It cannot be emphassed enougln 
rint if yo i jump around all over ihe 
place line ICLVC loose ends harging 
around, sooner or later you are soing 
to be tripped up. Perhaps you wi I cet 
away with it 10 start with, but asyoui 
programs beoomc more .nvolved the 
pnihlfm will jjer worse. You may 
also hive a tough litre ifyov want rn 
add a bit to your program at a later 
date to enhance it. You will liiivr 
forgouen exactly hov ycu wrote it. 

Should you start to use tnachinc-
co;ie, exactly the same principles 
apply, only more so. Losing control 
of a machine-code routine will 
usually result on tl>e machine 
hanging up as the processor blindly 
blunders on through ynir roHf 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Harrow 
LUG is thB acronym for 
Lynx Users Group. It takes 
over (rum NILUG, as Mr R 
Poate is closing dcwn 
operations. Are you a Lyrx 
user feeling out in the 
cold? Contact Mr R B 
J ores, 209 Kenlon, Harrow, 
Middlesex. Telephone: 
D1-907 3406. 

Burnley 
Thn International Snc l a l r 

User Group was formed in 
Augus: 1883, following the 
closure ol Tim Hartell's 

sjational ZX User Group. 
SUG now boasts membe's 
in Eire Germany, Spam, 
Malaysia and Saudi Arabia. 
Membership brings a 
monthly newsletter and 20 
per cent discounts on a 
wlds ranga of software 
Contact ISUG, 1B9 Rosehill 
Road, Bumley, Lancashire. 

Truro 
Tho T ruro and St Auotol l 
Colour Genie User Group 
keep the flame burning in 
the Tandy Shop, St Austell, 
Cornwall on Ihe first Friday 
of every month except May 
and July. 50p per meeting 
lo cover expenses. For 
more details, contact 
Janine Allan, Flogholeth, 
Point Road, Carnon Downs, 
Truro, Cornwall. 

Shrewsbury 
The 32K Vic-20 Users Club 
shies away from gross 
commerc ia l i sa t ion , but h a s 
been set up to give more to 
ihis minority group of 
users. Anyone who wishes 
to Join can submit and 
request programs, just 
paying the postage 
required. There wilt also be 

regular newsle t te r . 
Contact M V a l e n t i n e , 101A 
U n d e r d a l e R o a d , 
M o n k m o o r , S h r e w s b u r y , 
Shropsh i re S Y 2 5 E F . 

COMPUTE 
If Shakespeare had been 
born 400 years later, 
would he have been a 
printed circuit bard? Paul 
Bond goes in search of 
micros in the great man's 
birthplace. 
If a l l 7in: year wcre> pla/ine 
holidays, to sj:ori world be as tedious 
lo work. Thus the great bard af Avor 
on mi-drratinn ir rprivs ion; never-

theless, shcc it is that ime of the 
year Alien mos: computer clubs 
experience n oligrit drop in attend-

ance, due io tile "playing holidays", 
it was understandable that the 
Stratford-upon-Avon computer cluh 
should have less than a full house 
when Yow Computer paid its visit, 

John Williams, cdror of the club 
nevslener, was in control of tli.ngs 
on the evening of our visit, as club 
secretary Chris Parry was oicupied 
with technical rehearsals at tie heal 
Shakespeare Theatre, whsre he is in 

chrrge of stage lighting. 
The club wes formed ir May 1983 

to protiioic gicaict interest In 
personal cjmputhg and to help its 
members use, learn atoul and under-
stand personal computers in ecneral. 

There w:rc 38 members at the last 
count, encompassiig m;chines 
rangmj from Nasron: Ills to 
TI-99/4As to ones w.iich have 
t-njiypH grMti-r omnercial success 
on the open ir.arket. 

John Williams has about 33 RML 
48f'Zs in his ceic at (.lie Suuiti 

Warwickshire Ccliege of Further 
F.dncation, where he is t computer 
technician. Nevertheless t*c has 
managed to avoid bei.ig roped in co 
the teaching evenints which tic club 
runs apart iroTi i'.s regular meeting 
on the secand Wednesday of every 
month at the Wesley I l-ill, oripniitf 
Trinity Church, Slratford-on-Avon. 

A Methodist m nister from 
VC'clltbovrni, the Reverend 
Farthing, has beer, giving a scries of 
exhaustive lectures on Z-&0 machine 
cuds, and tnher members teach liasic 
at varicus leve s. 

John Williams had given a talk 
abojt Pascal: "Most people have 

W 

seen a bit of Basic, but very few get 
opportunities :o glimpse any other 
language." 

S.rall'ord-on-Avon is becominf a 
hit of a haven for would-be computer 
use:s, it would seem. There are 
summer schools or the afore-
mentioned South Warwickshire 
College cf Furthe- Eduratian, 
attended by people from all over 
Great Hritiin, who want ro revel in 
the local sccncry and cultural 
her:tage at the same time. 

S.srers Carol nc and Julia Tate had 
the advantage of a BBC Micro at 
home ;.nd had to admit tha they 
were keen games playcis, hough 
they dj.ln't subscribe to any of the 

popular mjth> about girls 
particularly liking Pac-Man. Neither 
did Ctrolinc'f computer clou Jt 
school find it accessary to segregate 
boys and g.rls in orde- to make sare 
that girls get a fair chance. 

Adair. Tate, who denied any 
familial connections with he 
previous two was the proud owner of 

a TI-99/4A. He was more than happy 
u-irh ihe implfrrentations of Space 

Invaders and 'X'unipus .in this 
machine, anc spoke of rumours of 
the nucbinc's coming back into 

production in much the way 
NcwBrair. owner; are known to do. 

An exalted use for the humble 
BBC, not immediately thought of as 
a laboratory too', was revealed by 
Barry Lancashire from the Mational 
Vegetable Research Siation, at Wells-
bourn:. Nevertheless -his is the 
micro rccom.ner.ded by tie Agri-
cultural Focd Research Council 
(AI'o'RC). Ths NVRS m*i it fo: 
image analysis of crops photo-
graphed Vom the air by a radio 
cu mulled video camera suspended 
by gimhals from aeroplanes, kites, 
ba.loons, ballooni-cutn-kites. "We've 
tri:d everything cxccpt Microlites," 
said Mr Lancashire. 

The BBC if alsa used for transien: 
waveform analysis j f infermation 
frcm pressure transducers. 

As far ts image analysis gyes, Mr 
Lancashire sa.d. "It's no- the image, 
bin th; way o:'gc:ting it. Coottr and 
touc k.an be njufua-;d: pale grecr, 
foliage might be confused with pale 
dry soil, for txample. Infra-red 
p h o t o g r a p h y seems most 

successful." Despite its cost-cutting 
cxercises the NVRS, whosework is 
valuable :o dtiid wurlc countries, 
finds itse.f facing the axe from t 
gnvrrrmnr mnn> roncfrntd with 
defending people than with feeding 
them. 

The club itself also looks forvarc 
to .1 more hi-tech approach: facilities 
for ontiol prtjccls are ro be 
provided by a local company, Sl-Plar. 
Electronics. Club info from Chri? 
Parry an Stratford-oivAvon 68080. 
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Half a box is 
better than one? 
50 s/s d/d disks + box - £ 5 0 plus VAT.ind P • I' 

50 d/s d/d disks + b o x - £ 7 5 plu> VAT and P l P 

25 s/s d 'd disks + box - £29 Piu5 v a t and p i p 

25 d/s d/d disks + box — £39 Piu, vat a.d p ̂  p 

Every order of 25 or 50 comes packcd in 

the same rigid plastic storage box with 

four dividers, and all disks carry our five 

year guarantee. 

To order, just clip the coupon below. 

W t accept orders from all government budics, schools, universities, libraries, armed forces 

We despatch on receipt of an official purchase order. 

If you can't raise a cheque without an invoice please pott or telepliont your order an J we'll scni you a profonna by return. 

Disco Technology Limited, 20 Orange Street, London WC2H 7ED. Telephone 01-9301612 

Please rush me (qty) box(cs)with 50 s/s disks at £59. SO. 

(qty) bnx(es)wirh 25 s/sdisks at £33.65. 

(qty) empty ^ox(es) a: £ 11. 

(Priccs include VAT and I1 + P. I cnclosc cheque for 

or debit my Access card no. 

Name Signature 

Address 

(qty) b^x(es)wi'Ji 50 d/s disks at £87.25. 

(qty) box(es'\vith 25 d/s disks at £47,15. 

To Disco-Tcchnology L td , 

20 Orange Street, 

London W C 2 H 7ED 

'Yr^ru- —- L 

©CertainAciwsrtisno Ltd0 -9301612 

kcidimici 
EDUCATIONAL SOFTWARE 

[STUDY AIDS FOR GCE & DEGREE STUDENTS] 

RIGOROUS MULTIPLE VHOICE OUESTIOUS S FT BY SPECIALISTS 
TIME BASED TESTE » OIRRCNCNTIAL ccortnc 

•i SK/ii. I f ffcLi ' * REVIEW, TESr S RANDOM TFS1 MODES 
PACK AG- INCLUDES PROGRAM. SrJDY NOTES & READING LISTS 

SEROUS SOFTWARE fROM THE UMVEPSITV COlLECE Or NORTH VMt£S 

C U R R E N T T I T L E S I N C L U D E : 
7! NYU I 1UUOH bT\GLAN J. Dy P-atestO! E'.M Lonttes 
-lHVfWSTirART Pllril ANn hjF nr A 1 riyfii 
n HYC3 fcKITISH HStCHY I714-IH1S. by Dr A.. CrO/iiM 
1 HY0'< MNE IfcENIH CEN IUKY ENCiUVNU RubeUi C.rifi;-.i] 
1 HYUO ENGLAND I N THE O H I O T A I W A H !)•, U I A J CWIIM 
J HYCO FENAISSANCE EUFOPE Oy Dr. JP. CannKo 
• HY07 C10TI1 EUROPE. Fo'thcomrs. 
_I IIYC3 C17TH EUROPE Po-thcomi"a. 
JMY09C10TII runosr by Or. A.O. Oyo-. 
J HY10 EUROPE 1769-"070. by Cr. (A Tabot. 
13 HY11 EUROPE iS70--M.a by Cr I A Talio:. 
J HY12 THE FREMCH REVOLUTON. by R Axworthy. 
J EGCi ANTONY i CLEOPATRA ed by D\ Mergafttte Smitr. 
J CC02W" IE M PEST. oC by Paul Divio;. 
J EG03 I ENRY IV PT 1 od. ay Piul tJavie>. 
J CCO* M ANCriCLO PAflK. 0(J. ty Margafe.ta Cm.ir. 
J EGC5TH!: 1RU.VPCT MAJOR t>/ Paul 

TC.C6 Jt.'O POEMS. <"J t>y P.'iu DaAjS 
J CC07 HAMLET, ec. bv Or M;rij;roltc Smit.-. 

EGOS OIAUCER PROLOGUE *f t>> Me Jones. 
J 5C01 -A' LĈCL SOCOLOGY >y Jchn Ec'la-id, 

CM01 X LEVEL CCONOVICS. Foilnomtng. 
r- ot '0'."A" LCVIL P IY3I3G CCFIHITION3 jy Oi. O. sVliylil. 

Rcitfw tit;K lliu l:o*tLi for titles; recuired at 19.95 SX>< litlo I nc P & Ft anc 
spee'v 'or lilDC,'B)or tSpecirurn -sSKtlael̂ l̂ i Cr RI-H! 3.A P Vjr further 

! 2ncltsB etcqutfpojtal orcsr 'or i . (Siy.ihu to 
Tht Uni<nrsi-y College ot North Walss 

M R'WFI SWISS . 

ADDRESS. 

Senc to: AKADIMIAS SOFTWARE, U.C.N.W.. BANGOR 
GWYNEDD LL57 2D3 

F I E L D M A S T E R high quali ty 
programs are fDr the serious 
user of the i o n i c computer . 
The very latest p rogremmirg 

techniques have been used to 
create clear, easy to use so f t -
ware tha i r rus : be the f inest 
voiup available. 

W e have a program for all your needs:-
Powerful spreadsheet, full function 80 column word 
processor, versatile card index' database, accounts 
management, and even a logo & poster pr'nter. 

For applications in small business, education, the 
professions, industry and the home, etc. 

Prcos from £21-95 to£84 -95tnc VAT tone and dink. 
Frcm your Iccal coTipjtc shop or direct 

from u= by our fast mail o de' servicc. 
Aucwbs/Bcictoycard weluuitie. 
For a FREE copy of otr software cjuide, aackcd 

with program information just write or telephone. 

Q i e l d m o s t e f ) 
F oldnastor SalHA>ar(a Comfianv 

07 0.ikwr»if Park Read. Soiitngata. London N 14 600 , 01 886 6'0!> 

a (Jivt-juii if Yumfl fcecnmnsim. 1970; 
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Star* 
chart 
Alcatraz Harry 
*8K Spectrum: 
(3raonic adventure: 
£1.99: 
Mastertonic: * • • 
Alcatraz Harr/ is benl on 
escape, and so travels 
around Alcatfaz kicking up 
escape gear. Once ihis has 
been accomplished you 
thread /our way through a 
niine-field to a hole in Ihe 
outer fence. Nothing very 
taxing, not bad for the 
norey. 

Psycho 
Shopper 
8/16K Vic-20: 
Arcade-
£1.59: 
Mastortonic: * • * 
Breathes new life into the 
Frogge- concept It 
provides not just one but 
four different busy 
tioroughfares to cross 
with (he added 
rnmpliration that you must 
pick up objects on the way. 
The game climaxes in a 
supermarket where /ou 
have to dash across the 
f oor ard raid the shelves. 

Maze Gold 
Unexpended /ic-20: 
Maze game: 
£5.95: 
Visions * • • 
A ponderous var iat ion on 
t ie nriaze theme. You jump 
f'orn character space lo 
character space sol ecting 
gold bags and dodging 
nasties If your interest 
holds out you can then exit 
to anotner sceen for more 
cf the same-

HoraCe Goes 
Skiing 
Dragon 32 
Novelty: 
£5.95: 
Metoourne, Houss * • • 
A two-stage game in which 
you must lirs: guide 
Horace across a road and 
back before vou aet a 
crack a! the slalom souse. 
Not surprisingly the road is 
psr.ked wiih speeding cars 
and juggernauts. 

Tales of the 
Arabian 
Nights 

MCBM-64 
M£7.00 

^Interceptor Micros * * • 

At THE s t a i t of Arab.an Nights a 

voice through the TV speaker sc-s 

rhc <ct*n;' (or the opninf; screen' 

" lmnhi l began his cues', on Sinbad's 

ship, sai ing tht perilous waters of 

the Rod Sea" 11 all tli:rc are eight 

d.fTerent semens and each is ntro-

daced by a few lines of computer-

generated spcec.n. Sounding rather 

like someone sp.-aking und:r wate:, 

the vjicc is notably indistinct but it 

adds considerably to the enjoyment 

o'tiiis .V.ani; Miner style panic. 

In the first screen you hav; to work 

your way round a galleun, collecting 

golden jugs by climbing ne masts 

and jumping from plallorii. 10 pl(M-

form. At the same time then ate 

hazards to be avoided ir. the form of 

uuupu&o, tmuuubxlb, iind u !ai«e 
flying bird — possibly a roc. bellow-

ing this you find yourself on a raft 

floating down i crocodile-intesied 

river. 

I jter screens include a fortress, a 

drscr landscape, end an Arabian 

city. Since the gam; diawt inspira-

lian from the Arahan Nights, 

naturally there ate also pa m :rces, 

flying carpet* and rurbanned genies. 

The interest in this sort of game 

W m 
wwMjmSmr 

^MMW # m j B r f l T l 

l m f J J r i w B S l J K J r ? 

lies in working on* ihe correc: route, 

in finding the right sequence of 

objects to J C L U I I O L L L U aud jumps 1 0 

he taken. In this respect Tale; ofthe 

Arabian Nighis is fairly demanding 

although t docs n a requ.re the 

degree of accuracy and rortuaus 

attention tn detail that make Marie 

Miner so engrossing. 

Nor are thr graphics as fir.ely 

draA'n or is wittily oirigiial as ticy 

are in Manic Minsr. Nonetheless • 

compatisons aside — the »ame has a 
hign cntcrainlien value. 

Invasion 

Evil Dead 
MCBM-54 

B£6.99 

| Palace Software * • • 

A VFHXE 3ACK tiii-r:: wes a Hurry of 

ceiicern at the possibility that video 

n:srie% wouk spawn a generation of 

ecually unpleasant computer games 

— computer nasties. 

At the time you might hav; 

wnnrirrcd if home rrvnpi ter graphic; 
were capablc of the sort of gory-

special ef.ccts video nasties :rade in. 

Th: Evil Dead wmiIc confirm your 

doubts. It is a spin-off' from rhf 

horror film of rhe sane name but 

there is nothing here to keep even the 

most unworldly 12-year r> d awake at 

nignt. 

The computer version is said lo 

folijw be plot of :he film. Ashley, a 

naive teenager, loget.ner with fnur 

chums is trapped in an isolated house 

inhibited by the spiriis of the 

uncead. 

1 ran dated to the compiler scr:en 

the game .urns out t"i be a distant 

(continued cn page 45) 

Gpsctrum 
• f 6 . 99 
• Argus Press Software * ' • • 

IN YOU arf f;d up with zipping 

aliens in real time with anw.nn 

graphics, sound rhe works: then 

here's something that mignt b: mjrc 

up ymir srr'er Th^ RrHc are com.ng 
and it's up to you to dtfend your 

homeland. 

The mvidini* hardts enter fi'OOl 
the top of your 8-by-.2 j;rid which 

represents "he homeland. You have 

:ight armies under your command 

wiih which to attempt to repel the 

foreign hordes. Scattered over the 

map ar; 14 cities which you mast 

defend, lose the lot anc it's the firing 

iquad fir yau. The unkindest cur of 

ill is also meered out if you allow any 

of ihe invaders to march off thc-

'^ollom of the map presumably 
becaisc th:y then tlirea.en some-

hing vital, like rhe Presidential 

Country Rcirca. 

Each turn you arc given 10 

resource points per town under your 

control. These can be used tc build 

new un.ts cr allow ones you already 

have to attack. Attacking seemi to be 

a good idea in this game, so these 

uipplic; arc vital. You can then give 

each army or.c command, either 

change its strength or mo.-e i . The 

effectiveness of an army :s affected 

by il.i morale, it' it get?. _»ad.y ujauled, 
its morale sink;; ar: easy victory and 

its mortle and effectiveness rise. 

All this leads to some rrlcky 

decisions for would-be Patons. 

Trying :o drleiid every inch tends to 

be an expensive and tr.oralc-s;pping 

txcrrise. 

However, the choices and 

strategies open to you seem somc-

vha" limited ard oncc the right mix 

of the tvo mentioned aaovc ha-; been 

discovered, I doubi if the game has 

that much more to offer. 
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botballG 
Designed by Kevin Toms 
This outstanding g a m e of skill a n d 
strategy is now widely available' 
ana you c a n join the many 
thousands of satisfied customers 
who have purchased 1he game. 
This is no five minute wonder -
you will be playing this g a m e 
for hours over many weeks 
(we know - our customers tell us!). 

.vm ( • 
Some of the features of the g a m e : - Ke¥ln tor™ 
• M a t c h e s in 3D graphics • Transfer market 
• Promotion a n d re legat ion • F.A. C u p matches 
• Injury problems • Full l e a g u e tables 
• Four Divisions * Pick your own t e a m for e a c h m a t c h 

• As many seasons as 
you like 

® i "i' I • M a n a g e r i a l rating 
t II f 4fe \ J | f \ • 7 skill levels 

• Save g a m e facility 

msem ftk a a 

. . . - , •• . - T - . T 
•7X81 Choi. 
Homeuomoiring Are€tc(yi6.8.i3 

Comments aboutthe game torn press 
and our customers 

'FCOTBAli MANAGER is the best g o m e I 
l a v e v©t seen on tho Speotrum and my 
oereoral favourite of all the g a m e s o n any 
micro.. . To the ardinar/ person it is an 
sxo.eltentview of whqj c c n b e done in th© 
ield o: computer g a m e s ., The crowning 

glory of this g a m e is the shorl set p ieces of 
match highlights w h i m show little stick m e n 
lunning around o pitch, shocting. defending 
and scoring . It is a compulsive g a m e but 
peop le who cannot take g a m e sessions of 9 
hours or so, which h a p p e n e d or o r e h a p p y 
Sunday, will b e grateful to k r o w that there is 
a 'save to tape ' opt ion FOOTBALL 
MANAGER has everything it could ... The 

orirj nator. A d d i c t i v e Games, certainly 
deserve the name," Raing:19.2C (Practical 
Comput ing-August 1983). 
"When i first rece ved this g a m e I spent the 
besl part of the w e e < e n d playing it. Since 
ther I have returned to t more often than 
any otr er. The truly addict ive quality or this 
g a m e is the remarkable w a y it mirrors h e 
realfootbal l rnanaaer 's problems.. . 
"(Pe sonal Computer G a m e s - summer 
19821 

win Ihe I Ml " f t ! 
• ' r ' • 1 ) I F.o. c.to • i < i i i • 
f lM tk4»H lM l i lH I I « t < l l t t l l t i l l l l l l i l l l i l K D I I l l l l l l t d t l l l l t l l l l l t l M t t l O i i t i O t t i n 
»t • #• I 14 m«l444ttlM 

Versions coming soon for 

BBC'b' (End of M a r c h ) 

Commodore 6 4 
Oric 48K, Dragon 

etc. 
A 

o f f 

ctloh from the Specfrum version 

"I am writing to say what a great g o n e it is. I 
have spent over 45 hours on it." (Mr. D. 
Fearn -Gloucestershire.) 

\vailable from computer software stockists nationwide, including t g l f e John Menzies 

Prices: Spectrum 48K £6.95 
ZX8116K £5.95 

(N.B.3DGRAPHCSARE NOT INCLUDED IN 
THEZX81 V£RSI0N1 

O Ĵseas crctetj rrid £150 

To order by moil (o&p tree) ssnc choqies or 
postal orders to; 

AMictire Games 
7A PlCHMONn Hit I, BOURNEMOUTH. Bf-2 6HE 

Dealers! For urgent stocks send 
your headed notepaper direct to 

our address. 



Gravitar 
Oric- 1/Atmos 48K: 
Eat-ttm-up 
£7.50: 
Severn Software 
• • • 

With four contros: 'otate 
left, righl, thr.isf and 
tractor beam, you have to 
guide your irrrepid 
s p a c e 3 n i p a r o u n d t h e 
screen picking up fuel 
pods, avoiding the gunfire 
from enemy emplacements, 
and avoiding a low lying 
spaceship. If this wasn't 
bad enough, you've gol 
monentun and gravity to 
cope with. The gams calls 
for patience and very 
delicate control. 

Crusoe 
<J 8K Spectrum: 
Adventure: 
£6. CO. 

Automata 
• • • 

In this graphics adventure 
you take tne sar*. of the 
wRll-knnwn caslawf.y 
trudging rourd a desert 
island with 75 items to 
track down. The pre g rem 
nicely presented with 
several screens :or you to 
expore. William Bones has 
left plenty of clues strewr 
around the place for you fo 
soKe. "he text appears in 
Tresure Island script, with 
suitably rustb rressaoes. 

Classic Racing 
Oric- 1/Atmos 48K: 
Boerdgamc: 
£7.95: 
Salamand°r 
• • • 

For one to six players, 
eacn p ayer has a stab e of 
16 horses of unknown 
lorn. Your job is to 
attempt to find out which 
horses are most suitable 
lor what sort of going — 
and wliiut arn n ust suited 
to the glue factory — in 
time for the big meetings 
at t i e end of the season. 
With less than six players, 
the computer plays the 
other stables. A whole 
season of 16 meethgs can 
provide a long and 
absorbing game, 
-ortunately you can load 
anc save 3ane3 at any 
DOht. 

relation cf Atic Atac, ir, which you 
have to move from room to -oori 
fighting off hostile beasries. The 
difference between this and Atic Arac 
ts thai there is nc u1tima~.e goal: your 
object is simply to stay ali*c far as 
long as passible. 

To cop.* with the monsters in vour 
path you have a supply of"destructive 
energy which can be replenished by-
picking up :> weapon. Alternatively, 

you can attempt to saul them out by 
cbsing windows anc doors. 

Oikc dtldckcd the mounters split 
into parts which in turn enter the 
fray. As your fcur friends are also 
likely to mutate into monsters you 
find the house soon fills up with a 
variety of Ev.l Spirits, zombies, pink 
things aid dismembered limbs. 
Clcar:ng the scr:cn becomes uphill 
work. 

The Evil Ikad sports some 
ocellent graphics pfrticnlarly h the 
w,ty the characters arc animated. A 

computer nasty ir is not: anyone who 
fears, or hopes, that it might be a retl 
sickener will be diiappoin:ed. But 
there is enough variety n ii to keep 
the interest alive for a good few 
playing hour;. 

Lords of 
Midnight 
M48K Spectrum 
• £ 9 95 
• Reyond 
* * * 

Tilts LORDS OF MIDNIGHT is a 

graphics adventure brj.se."! Icuic y 

Tolkien's Lcrd of (he Rings. Saying 
i this is rat.icr tike saying a Porche 924 

is a rr.otor car based on the Model T 
Ford. This program is simply in a 
different league from graphic adver-
tures that have gone before. 

SOFTWARE 

At the start cf the game, you; 

Luxor, the Moon Prince, are 
standing with your three chums 
suiveying the Lar.d of Midnight; the 
forces of Doomdirk the W tchking 
are preparing to give tile land of the 
free — the good guys — s hard time. 
If you've read Lord of The Rings. 
the rest of the plot wi.l be fairly 
familisr it you. There arc tvo ways 
thit you can defeat Doomdark: 
capturi hts ring of power, or defeat 
him in baltlc; ricilhcr is a picnic. 

Beyond cla.m to have crammcd 
30,00C locations into the game. The 
effect is trucly breathtaking. Whre at 
any ofthesc locations you car. look in 
eight directions and the compute! 
quickly dtaws the view and giv;s a 

Bozo's Night 
Out 
mCBM-64 
U£6.90 
• Ta$k$$t 
* * • 

Bozo'S NIG] T OUT puts you in 
charge of Bozo, an inveterate 
drinker. It is your responsibility to 
guide him home after a hard night in 
the pub. Gerting him safely I nmr 
racks up a score of five pints, where-
upon you can pic< him up at the pub 

dwr the following night. 
Bo3c has a choice of wo roues, 

along the street or a shortcut Through 
the pork. On the pavement he is 
threatened by policcmcn, muggers 
and ladies of' the ni^ht, while the 
park contains as assortment of un-
pleasant creatures and ma.evolant 
plants. Using the joystick you reed 
to steer Bozo. 

This scenario is itluuraicd by some 
amusing cartoon-style graphics. 

It might ha.-e been more rraKrir 
and exciting .f fiozo were 'iven a 
chaice to defend nimsclf. 

:cxc description. There ia no tedious 

discovery of keywords like nuny 
adventures, the whole thing is menu 
Jriven, diffcrer.t options being avail-
able depending on location. 

The game proceeds by you giving 
nst-uctions in turn to the various 
characters under your command. As 
you are moving them, you can find 
objects, recruit men and other 
leaders, which you can then in turn 
-novo, and cf course you can dc battle 

with the forces of midnight. 
Once you have comple:cd a 

character's actions foi [he da;-, yvu 
go on to another. When all your 
chaiacurs have been movec, you 
press tne Night buf.on, and the 
computer sets lo work moving the 
forces of darkness around and 
working out the outcome of battle. 

Gems of 
Stratus 
UAmstrad CPC-464 
• £7.95 
UKuma 
• * * 

GEMS CF STRATUS is one of the first 

.udcycndcin aoltwsic icleases lb* the 
new Arosmd computer. 'iTie game is 
an adventure with giaphics wh.ch 
uses rht Anstrad screen windows to 
good efiect: you put your commands 
nto one windew and rhe machine's 
replies come btck on two others and 
:hc view of your present location is in 
i fourth. 

Movement is by use of cursor keys 
and full use is made of the keyboard 
suffer which, oncc YOU have mad; a 

map, allows you to mo?e very rapidly 
around the maze of rooms: you 
simply hit the appropriate cursor 
<eys thi requited number of times, 
and soonei or laier the machine 
catches up with you. 

Your object is to find the hidden 
:rovc room and "the hidden wealth 
of AM". Well we have to admit we 
never found th:m. 

TTie £&nv is rather iHistraciog, but 
if the dues were too easy the game 
woi.ld soon lose its va ue. 
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0ô ?)BBC MICRO 
* ' - U S E R S U P P O R T -

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 YEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS 
Figures based on the 10 issues of BEEBUG Volume 2. 

BUT ITS NOT TOO LATE TO JOIN FOR VOLUME THREE 

BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE, BUCKS 

PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £9.90 (10 ISSUES) BEEBUG HAS BEEN ESTABLISHED 

NAME FOR TWO YEARS AND NOW HAS 
OVER 25,000 MEMBERS. IT OFFERS 

ADDRESS TOTAL USER SUPPORT TO ALL BBC 

* AMOUNT ENCLOSED MICRO USERS. 

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 
AND SEND TO:- DEPT4 PO BOX 109, HIGH WYCOMBE, BUCKS. 

(DISTRIBUTION AGENTS FOR BEEBUG) 

NOW 

. i f 
so> 

ZAPC 

ttf 

V Klis/lCWO 
evstrtss U ^ r o f f f ^ 

ft PROGRAMS 

M/C COMPfUXS 
izpvcxrrow-

roc SLWUZZS 

SKOAL OffC*{ 
YCU/K FHZ&T TWO 
TAPES F R E E 

IC YOU USE THIS CM 
3r sti(J ?oi ns-jffi & celaii: 
Prep* A.CC T'v A-l&i. fRCA and 

trlMA -l-V, Hft 

Thof'rstUucsoHwarellbrsry to he set upln tha 
wcrlo— ondslitHho largest • U<-rivalled tnpo 
Slock iŝ ou'e iKfMiCt trmn nu headslarl * Urn 
by a iS-il'l toirpu'.sr iz mllllonbytEsof program 
.!••<) da a oodlskll v.1 h iht heb ol :ix leisarte hut 
more blandly mere humans! • Olton iniitoiet) 
Isonctfiieyii iiiosl Ictho idhti -flatter? incSjodtJ 
[JillIiever e-̂ujll-U m f lucsLly, Ifclyt'.l s«(vn,e— 

at t»D e-d of ap-ionc it Tocdfd • Fro« membership 
of our OiTCOuftt Clut: 3Jund3 off seriptiorsls ard lop-
oMhe-ehwl Ispes • Any avcling p olitims \ ;i'otl 
auto-naticallycrac! led • ShapnoA-open (ns<t :c 
Pos: Olfitoi fcr isr;a! aid dtswml utileso! iapw ;>nd 
pe'î he'ils • Benches tfiroufliout tneworlj 
• fto conpinalqd schcmcs no<orririilifHnt Ii 
riitarlltv—rsrl what and whsn you like • M'inled, 
11 las rated magazine 'Comajlerchat' pacts nmort 
than any more typed n«%v3l«tler • <ee-est-evar 
fato; • ACCESS holders ;ari pin by Inkphoieor 
nrnnâ ?::'.? • NO R VALcsiioflerall lh(a 

To: SOFTWARE LIBRARY. Fsmham Road. West Uss Henls 3U336JU. 

NAVE Machine 

ADDRESS.. 

Spe:ial ofler fram this issue: LIFE M E M B E R S H I P £5 

Jnormally f9 50i Ovorso»> (Erupt onl/> f 10. iv 
in n coal nrarch in W. Gernan>. France Holland. 
Belgium, Scandinavia. Sculh Al'ico, IfcUnd-̂ scnd 
Inl Reclv Co.pcn Jr.C we'll torivjrd ycur inauiry 

YC 
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NEWS 
oa e o 
r s s u 
11 f t 

h n 
1 he crystal ball 

The Adventurer's Notebook 
is a new volume from 
Duckworths. Priced at 

95. H includes ready 
made maps and notepads 
for use when pla/ing, a 
history of adventures, e 
personal list of the best, 
and a useful set Df 
syncnyms and suggest ons 
for when you're stuck. 

Salamander Software are 
bringing our their Dan 
Diamond trilogy in a single 
package fcr the Spectrum. 
The trio consists of Dan 
Diamond. Lost in Space 
a id Fishy Business 

If you've a disc dr ve, 
look ou: for Infocom's 
Sorcerer — the seccnd in 
the Enchanter se'ies — 
aid Seastalker thn 
latest Tale of Adventure. 
Retailing at around £40 
each, they're worth going 
into (he red for. 

Ccmmocore have 
secured the publishing 
rights to the magnificent 
Zork trilogy. Irfocorr's 
earlier masterpieces. Disc 
only but well within your 
pnr.kpf at t ie new Iojv pric^ 
o ; £11.95 each. 

A helping hand 
HDbtit players new have 
the excellent Melbourne 
House "Guide to Pla/ing 
The Hotbit" (£3.95) so ro 
help from M E A S WRII — 

fair's fair! 
Fo' fans of Micrograf's 

BBC Adventure, Hint's 
Gold:— At the platform but 
can't cross the lake? 
LLEB GNIH: I flUij KOHD 

In the Gloomy Room but 
can't locate a hidden 
treasure map? 
KOOLGELGEP 
TFG'KDOI I O T S P ERIF 

For Phipps" Colditz 
Prisoners:— Hacksaw 
bisaks liyiny lo OJen 
grate'? 
(REVIRDWERCS HTIW) 
ETARG WERCSNU 

Yours in flame and 

frustration. 

HUGO NOFTH 

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

Wizard's 
Challenge 
• BBC B 
H £7.55 
• Program Po wer 

With a T ITLE lite that End a in.ssicn 

to recover 12 treasure? for .in evil 

wizard, you miihi thlak you'd be 

plunged straight into a mystic wocd 

or into an eerie undergrnmul 

Ubynnth. In lact you start off en 

some school playing fields. 

Exploring this mih.T unisiial 

jumping off point, you'll find, 

among other places, a tuck shop, 

chpnging rcomo and dining hall, 

\Vhai on earth can yoj dn with a 

schocl dinner (eiceft perhaps to u«e 

it as e weapon, it mine were anything 

tu go bv). 

Further starching may result in 

you getting wounded — it may be 

only a cut finger but it could finish 

you off before \ou'v« barciy bugun 

your qucit. 

A limp is soon located which c n 

only tilea i otic ll.inii — yuull s! o n l y 
be going to plares deep, dark and 

dangtrous. However, when you do 

go down, things are not at first what 

you might expect. A Brutish Rail 

(yes, Bruiush) underground stat.on is 

ihe first of several surprises. 

There are ove- 100 location; and 

aimc SO problems to solve in this 

enjoyable test adventure. Response 

to input is immediaie and tllhougn 

there are one or two spelling error;, 

ii doein't mar what is an enierlanin* 

progr jm, 

Paradox 
H Spectrvm I8f< 
m £7.50 
• Runoscft 

There has bken a surge ir the 

number cf Spectrum adventures, due 

mainly to tht availability ofGihoft's 

f 1 1 

— » 

"The Quil l" adventure generic or 

Paradox is such a Quill producec 

program, and a pretty interesting one 

ii is icu. 

The environment you are invitee 

to roam is divided up into four mair 

areas: the Tunnel — where \ou nan 

— the Gamesboard, the Crystal 

Pa.ace, ard the Magicians' Rooms. 

Ore feature o ' t h s adventure is thai 

it only tells you of exits other than 

iht on.- then lead;* b.ick it where you 

lia '̂c just cone from — and even 

then, you can't always guirar.tee that 

you'll he able to return toe way you 

came. 

The Tunnel is what vou would 

anticipate various interconnected 

chambers where you'll find useful 

ohjrrK nr tnrr l i r r death. Ycu can't 

alford to fiddl; around tco long — ,i 

raging ihiist dnve^ yo.i to find wtter. 

The (Jaroeslxuid will p iuv ide 
clues and riddles — unless you solve 

them, you won't gain aocess to the 

Crystal Palace 

With 150 different locations and 

puszles and paradoxes a'plenty, this 

rex adverturt may well keep you 

occupied until Christmas 

Castle 
Blackstar 
g Spectrum 43K 
• £8.95 
• SCR Adventures 
Fnn THfiSP X'HO like the.r lext 

adventures meaty. Castlt Mack;tar 

should prove toothsome fare. It s a 

complex, puizlc-rich 4UCSI llutl 

challenges you to score a maximum 

of MO points which are gained by 

finding and returning tr«asures, 

performing certain acions and 

accomplishing the main cbiective of 

your mission — lo find and reurn 

the lost orb 10 ihi- Lady Artemis. 

Yon vfflri your journey in the vale 

of Castle Blaccsta-, Wander loo far 

from the path and you'll he lost in a 

I'oivM niuic. Experienced adven-

turers will oc veil aware that the best, 

way to map out t rime is to drop 

objects along the .vay so male sure 

you find some before goinj; on a 

forest juint. 

"flier* arc plenty ofinrnguing and 

unusual obiects and puzzles, many of 

which will undoubtedly have 
reaching fur the aspirins. As a small 

taste of what's in store, difT.cul ies 

along your way include an invisible 

hand, eagle eg>s and a water-logged 

boa\ 

Original and challenging puzz.es, 

fast rtspense, .1 comprehensive 

vocabulary and plenty of iitmtsphcrr-

make Casile Blackstar a worthy 

;on:encer for your hard won gold. 
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Graham Bland looks at what the 
of the MSX invasion has to offer 
IN a BID TO REPEAT their success in Japan, a 

number of manufacturers rfrafctjly announced 

their intention to launch MSX -systems in the 

U.K. Toshiba has emerged as the pace setter in 

the race to cuStocnist a micro for the more 

sophisticated Btiish market. The HX-13 

Honie Computer ?eeihs likely to heat Sanyo's 

Wavy 10 and Sony's Hii-Bit to a place on the 

MSX shelves ihis month, albeit by a narrow 

margin. 

Toshiba's machine :s. unexciting when, 

compared with other systems from the land rf 

the rising sun. The HX- ll) does not have any of 

the goodies promised with some other MSX 

micros such as video interfacing, robot arms, 

and music synthesisers. Eut wlitt it wilt have is 

a mere fotvpeiiriv* price tay. 

Cosmetically, the HX-10 appears funct.ond 

rather than glamorous — i slab-ltke dark-biowi 

box, not exactly ugly, bu it is hardly inspiring 

eitho'. Tlx; overall construction :s very 

workmanlike, i so id h w y micro that looks -a 

if it could take a good basiling and has the 

endearing habit o.~ suying put while you are 

typing. 

I n t e r f a c i n g m a d e e a s y 
Communication with the outside world is 

: relatively simple. At the back of the machine 

I--are phono socket connections lor output to TV 

set or monitor, and a DIN socket to hook up a 

Mssrtte riv:irrli*r Ats j hidden round the back-

is the bus connector which is ominously 

marked "For Only Toshiba Use". Tliis expan-

sion bus connector will come into use when 

disc interfaces bedome available, as well as 

RS-232 driver* and rhe like On th* side of the 

machine arc two D-type joystick scckcts tnd a 

Centronics printer socket. 

The all-important cartridge slot is accessed 

from ahovc. How often this slot is vised will 

rfepend on how ninny U.K. software houses 

opt for cartridge media in favour of cheaper 

and more popular cassettes. 

As keyboards the HX-llVs is a (org way 

ahead of those found on the Sard M o and the 

Spectrum, but cot quite in the xague of the 

BBC model B or Electron. As such, it repre-

sents a reasonable compromise between low-

cost and usability. Of the 73 k;ys. five arc pro-

grammable function keys — or soft keys as they 

are sometimes known. 

A rich set of toreign characters are available 

from the keyboard usir.g the Code key, 

including French, Spanish and Greek, cs well 

as graphics chjracters which are prcduced 

using the bright-green Graph key. The minor 

points w.nch annoyed ire while using the 

HX-10's keyboard were the tiny backspace key, 

I hp rrs.mped cursor keyi and the cbsurd colour 

scheme adopted, green, blue, brown and white. 

In Japan, Toshiba was one of rhc few com-

panies to (it er a 64K machine. Ssemingly, 

Tokyo's man-on the-street is quite happy with 

f. nf*n«ly 16K computer. O f die two systians 

that Toshiba tiad available in Japan, they wisely 

adspted the 54R version instead of the 32K. 

model ' 

If the promise of 64K seems mouth-watering, 

prepare ft-r a sued en loss of appetite when you 

switch on the HX-10. Arte: the copyright 

~ - T 
message you tre informed that there is only 
about 23K available t.o MSX-Basic programs. 

Graphics support immediately claims 16K and 

the rest of the missir.g memory is squirrelled 

away fo: some undisclosed purpose — perhaps 

lying dormant awaiting the arrival of a disc-

operating system-

Displayed at the bottom of the screen ar: the 

values of the first five function keys. The 

second live values may be displayed simply by 

holding down the Shift key. To remove this 

display, the command Key Off will do the 

trick. You can assign your own character 

strings to an/ of the function keys. For 

example: 

KEY 1,"? FRE(0i" + CHR {13) 

will print o it thft smrtnnt o f frr*'memory every 

time function key number 1 is pressed. 

MSX-Basic is "very netrly an 8-bit IBM PC 

basic, otteruig a nice spread ol arithmetic 

functions, good graphics and sound and £ few 

nrhe" cle-gnnr touches which must make it ore 

of the best home tnico Basics around. 

AL arithmetic is calculated to doub.e 

precision — up to 14 decimal places — which 

does tend to slow programs down a bit, but this 

trade of:* is acceptable if uccurocy 13 the most 

important consider anon, Data types can be 

declared as binary, hexadecimal and octal as 

well as the standard chatacters, tnleges etc. 

Er.terng programs displays both a weakness 

and strungih in the Basic. Unfortunately, the 

interpreter does not check lines as they are 

entered. To compensate, thsre is an excellent 

fill-screen editor It is a shame that the 

designers could not combine both these 

features in the way Atari has on the 800XL. 

As mentioned earlier, the HX-lC's character 

set is fairly complete. There is a fall range of 

scientific symbols, a musi: note, signs for 
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integration and differentiation and so forth. 

These characters, plus, the foreign ones, peine 

to the possible cduca.ioral uses that MSX 

systems might have. 

Program output can be formatted using the 

Print Using statement. This is a fairly flexible 

and powerful statement which is particularly 

useful for making mimcric output lock nicc. If, 

for example, the results of a tax calculation are 

to be displayed to two decimal places, the 

toLowing statemen: will ensure a uniform 

output: 

10 PRINT USING # . w #" ,TAX 

Other optbns allow field fillers, + or -

signs, and the insertion of a string variable into 

a constant string. 

P o w e r f u l s o u n d ch ip 
The sound available from MSX Bssic is also 

quite impressive. At the heart of ev;ry MSX 

micro lies a dedicated sound chip — General 

Instruments AY-3-8910 — the same chip used 

by the Oric AtmoB and iMemoccch MTX 

series, in fact. It is capable of producing three 

notes simultaneously over a range of eight 

octaves with an optional noise channel to 

produce helicopter and explosion noises. To 

l-.ict this chip into life, you can use one of two 

Basic commands: Sound or Play, 

Sound is tiie most f exible of the two but 

much harder to use. It is lit:le more than a 

specialisec Poke instruction; values are sent to 

one o f the sound chips1 13 registers uccc33olc 

fro.il the Basic. Not having a manual available 

you will hive to study the sound chip quite 

fully. 

The Play unumant] is much more strdght-

bniiard. You-are restricted ro musical notes in 

this case, with instructions being Riven to the 

sound chip via the Music Micro Language. 

Music ;s set out in a character string, with 

letters like C, F and G# cur responding to the 

same notes as musical notation, 

Note ienpth, octave, tempo and other features 

will, with practice, allow most tunes to be 

play;d. All music played using this command is 

placcd in a music queue for •sunrnaiy 

execution. So one; told what it is to play, the 

HX-10 car. continue to perform some other 

task. 

With 16K. of yout precious memory dedi-

cated io graphics support, you get the feeling 

that the graphics capabilities of this machine 

ought to be quite stood. Though not in pr.s<s«-

ar.d boxes, a ] 

available. Best of" ail, you can declare up to 32 

sprites. Fortunately, there are no Poke .nstruc-

tions required to set tp a sprite thtnks to the 

provision of a special variable called Sprite? 

Sprites are placed on the screen using the Put 

Sprite command,. A number of these graphics 

statements such as PSei, Cirde, and Put Sprite 

have the option to specify absolute or relative 

co-ordinates. 

By putting the word Step in front of a set of 

co-ordinates, the shape or point is placcd 

relative to the last point addressed on the 

graphics scrccn. This speeds up the mo/eu.ctu 

of sprites etc. across the screen as diers is no 

need to wast: time calculating the object's rest 

position. 

T e x t a n d g r a p h i c s 
There is, however, no easy wiy to put text 

into a graphics screen. What you have to do is: 

open the graphics screen as a tiam:d file (GRP:) 

and u;e a Print * statement to send a character 

string to the serpen. This is l.atdly cyuveiiienl 

particularly as the character string will be 

placed at the last point addressed an the screen. 

Possibly the best feiture o: this Basic is its 

inierrjpt statements. Rather than polling for an 

event audi as the s.nncebaj being pressed, you 

can set an interrupt which will cause a branch 

to a subroutine when the event occurs. The 

following short program will print cut the 

product of 1()0 by 100 repeatedly ur.til the 

spacebar is pi ebbed, wlieu it will print nut 

"HELLO": 10 strig(0) on 

20 on strig gosub 40 
30 print 100 * 100 : goto 30 
40 print 'HELLO": return 

Interrupts may be set up to monitor the 

function keys, sprite collision, time intervals, 

and trap events such a» errors and the produc-

tion of a O'l-Stop signal. This feature of ihe 

language maxes up for the omission of a While-

Wenc statement. 

CONCLUSIONS 
• Overall, the Toshiba HX-10 is a pleasur-

atle system to use. It does have its 
drawbac<s but these are generally too 
few to worry about. It is much better 
than the Il-fated Spectravideo — 
almost an MSX conpjter bet not quite 
— being curiously faster with the 
obvious advantage of a full-pitch 
keyboard. 

• It will be a long time before the full 
impact cf MSX is realised in the U.K. 
The standard promises cheaper and 

plentiful software, lower-cost systoms 
and peripherals, every micro owner's 
dream in fact. It will probably be nex* 
year at the ccrlicot before software 
houses have the courage to reduce 
MSX soltware prices, cepending, o ; 

courss, on whether MSX takes off in 
the U.K. 

I Judging by the Toshiba MSX system, 
the decis on to purchase one 
manufacturer's system against 
another may well rest on a single 
factor — price. 
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Database: 

Name: 

Adores;: 

Pocket-sized 

Re usable datopacks 

Own program language 

Speedy da:a access 

Sohwaro libra,y 

Rugged construcPon 

Battery powered 

Permanent data s'.orsge 

PSION'S ORGANISER is a truly pockel sized 

computer with a bu:lt-in database facility. Once 

voj have slotted in an 8K datapack you can use 

it 10 s:orc over ! 0,000 characters permanently. 

Af:cr creating youi datable you can Lheti 

access its information in a mattet of seconds. 

There .s also scope for writing programs — 

using the machine's own language, POP1-. Or 

yoj could tuy on; of a range of specialist 

|.iiumaius supplied jii piugidin packs. 

Not least of the Organiser's merits is lite fact 

that the datapaths are inexpensive and can be 

re-use J up to ll'O times. 

In this month's co[ii[>etitinn Psion is giving 

umIjuc Oi«:mi;cis as prices. Eaeh comes with 

a Utility Pack and a 16K datapac.t. I.i addition 

the winners will be able to cl'.oofe one of f.mr 

program packs: Finance, Mnhs, Science or 

RULES 

HTne winnsrs o ' the competition 

will be :he people who n jmber the 

Organiser's features correctly 

and, ir tne view of the editor, 

m a k e t h e m o s t o r i g i n a l 

suggestion on the use of the 

database. 

HTne names cf tne winners wi t be 

p l n i e d in tha November issue of 

Your Compu:cr 

• A l l entries must arrive at the Your 

Computer offices by the last 

working day in September 1984. 

> E a c h person may enter the 

competition only once. 

^En t r i es to the competition cannot 

be acknowledged. 

H N o employee of Business Press 

International ortheir relatives may 

enter the oompetilion, 

flTnedecis;on of Ihe editor is final. 

> N o cor-espondence on the result 

of the competit on wit! be entered 

into. 

• D u 3 i n e s s Press Internat ional 

assumes no responsibility or 

liability for any complaints arising 

from this competition. 
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Link-Up Communications. 

To enter you neid to pu: eight of the 

Orginiser's features in order of importance. 

Then ns a tie-breaker we would like you :o 

juggesi an originil way of using the datibaie 

facility — what sort of informalior. would you 

More in tlie Organiser's datapack? 

Put a 1 agiinst the leaturc you consider most 

important, a 2 against clie second most 

important and s:> on until you have filed all the 

boxes. Now think of an original database nnc 

send this coupon o Your Coirpuier, L-221, 

Quadra n: Hoi.se, The Qjadran:, Sutton, 

Surrey, SM2 5AS. 



EllVsl.nffl 

The title ol 'genius' is noibesiuwei. 
lightly on ma:i or machine: diosc extra-
ordinary qual ties and pi iwersof intellect 
arc rare 

Einstein had them in full measure. 
And so now does the r.ew micro 
computer rrom Tatting, designed and 
built in Britain and appropriately 
mm^d - Einstein. 

Einstiinwas created hy Tatung, one 
oftheworld'slcadingelectronicconipanies," 
and given the capacity and the remarkable 
capabilities to compete with computers costirg far more. 

Its simplicity of operation will appeal to :hc first time buyer 
and to bus.ncsemen who don't want to lose staff :o expensive and 
time-consuming training courses. At the same time its operating 
system is both powerful and sophisticated to satisfy the most 
advanced requirements. 

For those whe have outgrown their existing pr.mitivc 
machine, die sptedaud capacity < r the 50OK built-in disc drive will 
make all the tiff erence. And fo: the small businessman, the ahil.ty 
tc store and. retrieve all information in seconds will be as important 
a? Einstein's built-in flexibility, which allows the system to grow 
at the business develops. 

BUILT-IN 8UK MEMORY 
Total memory capacity 80KRAM divided into 64K 'user' memory 
and 16K lot eoluut &iapltiei> jicdueliun. 

j g * BUILT-IN DISC DRIVE 
bfltlK .V rompf . r t l l m p y d isc 

drive. Potential for massive 
extra storage with a second 
5(K)K disc d ive internally. 

BUILT-IN 16 COLOUR 
GUAP11ICSI ligh resolution 
graphic animation from 
32 spr.tcs (definable shapes), 
16 vivid colours. 

Wj i f j; q r a i f c 

ffflj4 s»VfmVr j in j f t ! 1 * : iH« , t i « o n » giSU ana*.kr>,~ 

»V r « 'V i R, . " ^ w . V / W p - * 
i'Vjrta.iirj .1 sfatssxAr | 

BUILT-INEXl'ANSlON 1'OlUS 
Connection to both TV and optional colour monitor, most 
pr.nterrand other computers via RS232C interface. Also twin 
joystick ports, 8 bit user port, exclusive Tatung Pipe. 

BUILT-IN FLEXIBILITY 
Powerful Crystal BASIC. Multi-lingual p usability tc run CP/V\.~ 

BUILT-IN VERSATILE SOUND 
Sound synthesiser t'aci.ity includes chromatic music with three 
voices. Substantial spe.iktr with volume control. Provision for 
speech synthesiser. 

Einstein has them aL. Feature for feature, it meets-.he needs 
of the novice and the experienced operator, both at home and in 
the ohice. 

Einstein, designed and built in Britain, is a complete colour 
micro computer with no hidden exerts. 

And lor under £500 is sheer genius. 

TATUNG 

Linstein 
SHEER GENIUS: AT WORK, AT HOME. 

DIAL 100 AND ASK FOR FREEFONE EINSTEIN ?OR YOUR NEAREST STOCKIST. 
(CP/M is i trade nark of Digital Research hit 



You WOULD Nr.vr.it ^uas it from the name, 

bat .he Tatung Einstein is a Bii.ish micro. 

Mad.: by a Taiwanese company based in 

Shropshire and named afier a German, Jewish, 

American scientist, the Einstein is the tsual 

electronic c:>ckiui! of exotic component3 from 

around the world. Disc drives from Japan, 

Basic from Torquay and chips frx>m all over thi 

shop. 

I Opened the bt:x will: some apprehension. 

Here wis a rrid-priccd, mid-r;nge computer 

complete with a Jisc-drivc. 1 \ie last time I 

looked ft a cheap sys:em with integral discs I 

hid 10 spend ihree day's joktering wires befor; 

it wculd work. The Eins.ein preserved absolu-

tely no problems. I timed myselfand it took 111: 

less than two minutes to unpack the micrc, 

plug ii in, connect it to my TV and get 1 
picture. 

It too.c slightly longer to retune the TV to 

optimise the display but, hciore three mir.uie* 

were up, I had managed to insert the system 

disc rh:ti comes wiih the machine, and load th.-

directory. A namber of things helped. For a 

start the plug was a ready connected. .Many 

micros corns without plug:; so you have to nunc 

around :or one to "borrow" for the compiler. 

But, most of all, he integral disc saves 

worrying about cables, interfacing and the like. 

Albert P. nstein woulc never have won a 

beauty competition and neither would hb 

computer namesake. However, the design of 

the machine is elegantly utilitarian. It is 

mou.ded out of a fairly tough-gauge plastic so 

you can comfortably sit a monitor or TV on 

top. I would net rccommcnd this thoug.i as you 

would have to sit much nearct to the screen 

than is good fur y;>u. 

Above the k;vboard arc two LEDs tha d > 

little more than tell you chat the computer is 

working and what mode the keyboard ii ir. 

Next to this- is the disc unit. It accepts the little 

3 in. Hitachi-style microfloppies which are 

posted into the slo: like letters into a pillar box. 

A button b;low the slot unposis the discs for 

you when you need to swap them. 

There is a space on the right-fcanc side of the 

machine to add an extra disc unit. This would 

be tlmosi essential ii' you were using the 

Tatung as a workaday business con'.puier but a 

bit excessive for die home user. Between the 

disc and the potential disc is t grill which I 

thought was probably ihcrc to hclpaircool the 

inside.s. It rirmd out to be a loudspeaker, loud 

being the operative word. 

1 thought that the Orie was a touch strident 

with its buili-.n speaker hut the Einstein is 

positively in the Motorhead clcss. In front cf 

this is the keyboard. Topped by a row i f seven 

fitnc:ion keys, the keyboard contains no sur-

prises. I don't like to sec the graphics characters 

primed on the front of the keys, it looks mess>, 

aid most people only tse them occasionally 

anyway. However, it does seem to be de 

rigueur in micro circks. I doubt if anyone wi I 

miss the Tab key. which th^ Einstein docsivt 

have. 

Along the rear cf the micro a~e a number cf 

interfaces. If you are |.;oing tc make use of then 

1 would suggest tha: you find a permanent 

hom.* fc'r the micro, l'hcy r.rc not the sort cf 

things that ta*e kindly to being constantly 

plugged in and unplugged. There is, of co.irse, 

a printe: pert, an interface for more disc t;nits, 

up 10 a total of four drives and a user input 

Single 3in. disc, 64K, 
colour and sound for 
£^99: Bill Bennett meets 
Einstein and talks 
relativity. 

••••.•:'! v 

••••rr, 
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output port. Just what you need to run a pewer 

station or a cruise missile launcher. 

Right in the middle of all these ports is some 

thing colled the Tatung "pipe". It 30imd3 like a 

copy of he Acorn "tube", bit is much nearer 

in concept to the port on the back of the 

humble Spectrum. like Sinclair's port, the 

pipe ,s not much more than ^ simple extension 

o f lines fironi the Z-80. 

Down the right-hand side of the machine arc 

two more pcrts. Ostensibly tiese are for joy-

sticks, but are actually analogue to digiul con-

verters. If the Tatur.g Einstein has ore obvious 

application, it is in tiie science laboratory. With 

all these ports around the machine it would be 

excellent for tte control and mon.toring of 

experiments. It is t pity :he micro is named 

after a thcore:ical scientist, when it h;s so many 
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EINSTEIN 

T" to the analogue {.-oils is the almost 

rpt i ry RS-232 port, though ir us« a D 'N 

socket so you will have to worry about solder-

ing your owr. cables to make use of it. And, 

bes: of all, a volume control knob Until I 

found this, I actual y had a neighbour come 

round Jttd complain about the noise. 

Nobody will be surprised to discover the TV 

output on ihc right-hand side ot the tr.icro's 

case, but I was disappointed to find that there is 

no monitor output. :\ computer with as many 

user portsas the Tatting Einstein couli do with 

a simple RGB output as we.l. There is a special 

Tatung colour monitor lo go with the Einstein, 

^us.ing £240, but because there is no RGR 

output you annot easily use any other mat.u-

facatrer's monitor. 

ie'T.insteir is a "soft machine", that ts its 

resident language and operating system are not 

actually residenl a all. They come on disc and 

are baded into the machine in a ritual the user 

mus1 perform each time he 0" she uses the 

micro. Yet there is an 8K. ROM which includes 

ue machine-code monitor system. Th s ntakes 

tie Finirrin nn airrnrtivr nirto for tJ-p 

enthusiast but hardly ideal for ihe beginner. 

Should you want o develop macliine-coce 

software, you ooulJ do so without ever entering 

the disc operating system But mosi people will 

waiv rouse Hn îc at some, time and it has o b<-

loaded rom disc. To do this yoi. must tirsi 

load the disc operating s y s t e m nr DO.v 

XtalHos is the operating system used by the 

Einstein. Eecause it comes supplied on disc, 

tiere ii no reason why you couldn't use 

another opcrat.ng system. No others are avail-

able at the moment, but should XtalDos mark 

II appear, or should some enterprising pro-

grammer cevise a version of CP'M foi the 

micro, you will only have to pay for nar disc 

»cs 15 remarkably similar to CP/M, so 

so that 1 managed u: ge started knowing 

only CP/M" and not XtalDos. But XtalDos — 

pronounced crystaldos Ls not CP/M and will 

not run all CP/M software. This is a bit 

naughty necausc on the computer's bos is the 

bnasr: "Ability to run CP/M software". There 

are more thim 5,000 CP/M software packages 

available so you could be forgiven fcr thinking 

that buying an Einstein gives you access to a 

huge bac.< catalogue of programs. 

The Einstein does nave the abil.ty to run 

some CP'M software, t is just that you cannot 

buy genuine CP/M fitt ii yet What is nore, it 

will not be cheap when it is available CP/M 

syiten discs generally cost arcund the £50 

mark. Ft-riher to this is the fac: that, as yet, 

there is no CP/M siandarc for .'J in. discs. This 

means that even if there was a true imple-

mentation of CP/M for the Einstein, you would 

not be able to stroll dowr. to your ncit.'hbonr-

hood store and buy a software package off the 

shelf with any confidence that it will run on 

your micro. 

1 hope that someone does implement CP/M 

just us soon as the 3 in. standard is decided 

because, quite frankly. XtalDos is a minority 

Operating system. There will ne\er be enough 

(continued on pnoe 
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PRICES THAT'LL KNOCK 
YOU OFF YOUR FEET! => 

A phaom c2 Pr nler . . 
BiollierHH15 
Rrnlher HRJ5 . . . . 
DrtSyC-ltrp ?000<20CPSi 
Diablo 53C 'API; 
EP Petsonal Elec. Prinler 
Ju<i one 
Ooc-n-Una Uaisy wnees itinic 
Qume 11/40 (RO 
Oim 9V4& !HO) 
Oume Lette Pro 20 
RicliO PP130C 
Ritho FPlGOC 
Smith Corura TP1 Daisy WJinn Pfinipr 

Corturicdoie 170 Collar Monitor 
Sflr.yo ! 1 1 2 0 I W I SUBBII 

Sanyo 3125 Co!. l.'tU Hei 4Q0PIX 
Sanyo 31 111 Col V Hi Res 800PI 
ConmotkMf 11)4' Uib< Dive. . 
CIHS 111 Drives 
Sudan MicodrhttS 
Kwboard 
Sirclaii miaiace'1" .. . . 
ConmodoreC2N Cassette. 
Solwarc. Wordsiai . . 

Sinr- Accounts 
Alliensn<j »1|w)rc femes available 
Taiormafli! software written b\ our inhcuse 
1ea:ri 

£5999 
£335C0 
£555 GO 
124600 

£'320 CO 
£19500 
£33500 
£23500 

£" 190.00 
£•590.00 
fsqqnn 
£89900 
239.01; 

£17500 

4175.00 
ieam: 
£17500 

. £39900 
£15652 

. 12290U 
£50 00 

fHlJUU 
f *.n no 

. £35 UU 
S.250.JU 
£236 DO 

irOA 
sollware 

ROA 

* Guarantees avalable 
* Whdesa!e prices! 

* Export fac i l i t ies a r r anged 
* Superb stock of computers and peripherals 
* Expiess delivery 

RING 01-947 8562 
Official supplies ro tte U.K. government departments, 
B-iliah "ctccim end meny iiiulli-nttiiona org inis;lions. 

Kermrd;. uaSle. interlaces, triclo' feeis. sh>ct iffiiSs. disks 
sollmie.up 9'ades listing p̂ ier ribbois. tfisj wiecls 
available far most puducb 

fiipncot ifbtiK ix^bU'U *Munfor . 
Apnnot 256»: ZxcID Q'O - Monitor 
Apr cot 256K 2*/y0 CO • Munlui 
Apricot ?5fiK inun MD D - Monitor 
Connie dore '̂i 
"anmolore M1C21 Starter pacl" 
CormodorcKX Ul (h.iihoei 
^pain CXIO i RXRO + rabkj 
Epson Psitsble P!< 5 
•ipan Portable ?l * FAM 
Kaypro ?. . . . 
Kiiyp-D IOMD 
Out Alntos'8K. 
Sarvn MUCKS 2*iG-CK O.O + Mom Ur 
Sinnlair ZX SpediLin 
Sinclair ?x6i 
Situs 1 I28U.2WB . . . . 
SirlisT 2SRK I l - lUGVt? 
Trlevidm 

E1349.CC 
£1499.00 
niB9.CC 
£2179.00 
£ 52.'P. 
£'0B.69 
tt09.0C 

£1599.00 
C649.CC 
£;99.00 

t i yy.fu 
£2099 00 
£ 45.011 
£899 00 
£00.00 

£33 C O 
EIE5C :>c 
C2)SC CO 
. . POA. 

AiatJes DP 90DC .. . . 
Qrothe* HHl 
Crti'u'i Ff/mw1 fi j j : 
Comnwdore Mrs SCI 
CinmuOurt 1526 Prnter . 
Epsor =IXSt1 
Epson «8L F/T . . . . 
rpsnr rxet 
Epson WOOF-1 Pnlie: 
r[Kiw 'xirn 
Mannnmam T̂ ly to' BC 
Marnsimarn Taly I.'TIG'J 
Manneimarn Tdly VT180 
OKI Mieroline fi?A Prrttoi 
OKI Microhm R3A. . . . 
OKI Microlsns 3?(P) 
OKI Microti ns 84 iP> . . 
ruiw in (N m 
Seikostn GPlOOA. . 
Sokosia GP100VC . 
SfinwaGPBOrr 
:'ilir Gtmini lOK 
Slir Delia 1) 
TIT 15fi0 IP) 
fi'.V Tdcphonc for t cjola'isn 

All prices ixcUding VAT. 

1799 DO 
(1300C 
tiystKi 
£17500 

. . . f 250 00 
S19UU0 
<22500 
£32500 
£34500 

. . (<135.00 
£10900 

. . £309.00 
£599.00 

. £;so.oo 
. £399.00 
£339.00 
£635.00 
£13900 

. . . 1179.00 
£175.00 
£1fl5.00 
£2O9jG0 

. . £31900 
£4fi90C 

;.r. your coifigiras'oits 

f£ ~ f = J[ =s s J. T; f_£ # m £ 
Spa House, 11-17 Worple Road, Wimblcdor, London SW19 4JS Tel: 01-947 8532 Telex: WOWICO 8955888 

The name of the 
Game... 

.IS COMING! 

M - J S M - J S EDUCATIONAL 
SOFTWARE 

l i l t C M I C R O B 

FRACTIONS 
Tutorial cassette* with an unlimited number Df exercises 

ImroductiDn 6.95 A n d available iti September 

Addit ion 7.95 Subtraction 7.95 

Subtraction 7.95 Division 7.9S 

T O P I C S h English for 6-9 year olds 

Multiple choice designed to mprove \oc£.btiltir>, 

spelling, word power and comprehension. Each program 

has five topics of 10 ocrcise; . 

Tuj;ics I and 2 rt.95 "I opics 3 and 4 6.95 

QUIZ 
A competitive general knowledge garre lor indivicua.s or 

(earns. 

Quiz 1 6.95 9 

TOWERS OF HANOI 
Lea-n and develop bgieal ikills in an attractive game. It can 

be set (o suit all ages. 

Towers o f Hano i 6.95 

M I C R O - N I N E R S 

Develop wore power and solve clues with an intriguing vord 

game 16. y> 

All cduialkxial lexl lias been prcnarcJ or have been sn wilh 
ih«» lrlvirr of 1 F A Nwlirn V.'nfd {imp 11 \r<. .vririf-n by 
t:ra<.iiatcs and prosr-i"^''>' rrofessinials Alt prices include 
P&P and VAT. 

Please writ: or phrne for t'irlhjr detail, 
or «nd cash with order io: 

m:cro-jkvn software l t d 
ftl fiQ',.'lH»kl.K MKAIH IIUMI 

HAKOl.1) WOOD, ESSI X RM3 I'l.R IHI2.1-(2J«I 

. 
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(continued from page 53) 
XtalDos systems in circulation to justify a large 

software base 
There is ore other possibility. The Einstein 

is physically able to run MSXDos. The micro 

has mcst cf the r.ght hardware and it would be 

a lcgicil direction for Tatung to move in. 

Dftspitft my severe w«a*-v»tions about 

minority operating systems, XtalDos is jo.ly 

nea;. So isXtt.1 Basic, the native language of die 

Einstein. It has met with a degree ol acclaim 

from programmers but is not a good language 

for beginners. I found rhat ir remained a lor of 

commands that could be found elsewhere but 

are not standard. 

Xtal Basic may he better than other Jasics 

but there wili be precious few games listings 

published in it end there will be hardly any 

good books about it. Bui, again, because X:al 

Basic comes on disc and not ROM, it is an 

option. There is no reason wny standard 

Microsoft Basic couid not oe implemented on 

the Einstein or, for that mfitter, Bnrih, Pusr-il., 

Prolog ox Logo. Any versions of these 

languages developed :or CP/M could oe 

adapted fa.rlv easily, though it might not be in 

economic proposal. 

'I he system disc mrn-s with a ft-w cvample 

programs which don't snow the Einstein ofTto 

its best advantage. I realise that Tatung must 

have bent over backwards '.o trim the costs to 

ach.eve the s.tb-£503 price tag, yet it would 

have been so much better if the supplied soft-

ware was more imaginative. The Othello game 

was easy to beat and the snakes game down-

right boring. 

I may be asking a lot but for this price I 

would like to have £ second disc containing a 

word processor and a spreadsheet. This way 

you would be abie to buy a complete system, 

ready to work or and for a good price. 

Xtal Basic is not new, I remember seeing a 

version ages aj;o .nn the Sharp W7-RflK Ti has 

a lot more commands than common or garden 

Basic, complete with things like Deck and 

Dote which are two-byte versions of Peek and 

Poke, strictly for the enthusiast. However, X'a! 

Basic very got'd at handling rh? sonn.i and 

graphics of the Einstein. 

Sound is often the Cindereia feature on a 

.computer, so my heart naturally warms to 

Tatting's serious treatment of it The Basic 

commands and the sheer volume aid the flexi-

bility of tht hardware are all plus point l'oi 

Tuning T Tnformmtdy, the oth;r half of the 

sound ar.d visicn equation is not so good. 

For a Mart, the colours are. dinjy. The red is 

more like a washed out pinky orange than the 

colour of the people's flag a i d the blue just 

isn't true blue rr all, but w.vrly p irp e t:tit. 

The Easic commands controlling graphics 

are extensive and flexible enough and 32 sprites 

shout J keep most zappers in aliens lor days. 

Apparently, the Einstein uses the same video 

chip AS PMSX machines. If that is the case then 

tlx- Japanese invasion will be nothing 10 feat 

because the high resolution isn'l all rhi.t high, 

tlie colour not very colourful and the sprites 

none too spritely. 

Mnvimum resolution or the screen gives 192 

by 256 pixels — hardly high resolution for a 

£.500 micro. There are 16 colours but, because 

they are so dull, it is dit:icult to tell some of 

them ap<.rt. Although they are easy to control 

from K:isic it isn'l :»nongh fb- 1^84's model. 

While the graphics might be a little dis 

appointing from the point of view of the games 

player, they aie not all thai useful lor the 

business user either. You can select cither 40 or 

columns across the width of ihe screen, but 

both sets of characters do not look as attractive 

as chose to be found on other micros. More 

irnpirtartly, 1 found my eyes were feeling the 

st'ain after about an hour's use. Sc wore 

processing — which anyway should really have 

80 columns — on he Eirstein night not ic u 

serious proposition. 

The colour resolution ol the lunstein is only 

to the nearest character position Tha is 

colours sre defined on a i2 bv 24 or 40 bv 24 

CONCLUSIONS 
• Thp Finstftin rines not fit into the 

current spectrum of available micros 

vary we I bsing neither a good enough 

games machine nor a powerful 

enough business system. The cop-out 

answer is that it is an educational 

comouter bul that is one rcie it ts 

particularly ursuited to fill 

• Anyone purchasing the Einstein may 

have to reconcile themselves to 

owning a gnet.o machine. Icarnot see 

the dedicated soflware baso Rvpr 

getting large enough to I*? anything 

else. And as for CF/M compatibility, 

eom-ooro is going to iavc to copy ooc i 

package across into the Einstein disc 

format and. in many cases, rewrite ths 

bu l lwa i i lor Hie 40- or 32-column 

screen. 

• In my opinion Ihete is a serious* design 

lauit. Had the disc drive seen a 

standard 5VA in. unit, then users would 

hsve immediate access to all the 

a v a i l a b l e C P / M s o t w a r e . I r e a l i s e f h a t 
this would have added to the cost but 

it wo j l d also add greatly to the utility 

of the machine. 

There is one otner problem that will be 

famil ar to owners of the Sharp micros 

wntch have a lot in common with the 

Einstein, thanks to versions o r Basic 

not stored in ROM Should Tatunq ever 

be tempted to mske changes to Xta 

Basic — the installed version is 1.11 

— then software may no longer h* 

transferable between machines. 

All these reservations aside, the 

Einotcin ic a very low-cost way ot 

buying a disc-tased system, It is tuil l 

from reliable tested technology and is 

unlikely to nave trie teeming troubles 

of the CL. It is especially suited for 

control ourposes and will tlvill the 

hacker wilh its Xtal Basis anc 

extensive rrachine-ccde monitor. 

grid. This is about the same as on the Spectrum 

— hardly impressive, Drawing a diagonal line 

results in the chunkiest graphics you have ever 

seen because he lit pixels fill the whole of their 

row within a character space. 

The manuals don't help much either. They 

arc so unbelievably boring that I thought they 

must have been ivritien by Jeffrev Archer. 

The "DOSMOS" booklet, now there's a 

name to conjure with, is much more useful than 

the introduction book yet every bit as dull. It 

contains information about the machin: code 

monitor f.nd how o use I ho disc operating 

system. A third book is supplied with the 

machine called the Basic Reference Manual. Ic 

is the programmer's bible, yet suffers from the 

same shortcomings lis the other two books; i. is 

dull, contains no index, and no sensible 

appendices. It should at least contain a section 

full of memory map diagrams, screen addr ess 

diagrams and the like. 

I was impressed by tie inclusion of a quick 

reference carc, similar to thai sent out with the 

Dragon 32. However, it turnec out to be not as 

useful as I expected with no adequate descrip-

tion of the Basic keywords. Tliis would be 

especislly useful as certain Xtal Raeic keywords 

are slightly exotic. 

Although i have reservations about tnis 

micro, it does compare favourably with other 

systems it the same price ran<te. The machine 

sits uncomfortably between computers like the 

BBC Micro, which is definitely a home 

computer with business possibilities, and the 

£700 ACT Fl which is a business computer 

with home possibilities. You can now buy a 

BBC for nrounc £350 or le:«. It has bcctcr 

graphics than the Einstein, similar sound, 

bci:cr Rasic and better manuals. But it doesn't 

have discs, nor does it have as much memory as 

the Einstein which comes with a foil 61K pius 

16K of video P.AM. Ir. piaccice thin mcum u 

64 K memory, because the video RAM lies 

pantile, to the main RAM. 

Although the BBC h;.s a wide user base and 

all the advantages that brings, add-ons are 

expensive The Eir.sicin -vill be able to use 

standard idd-ons thus reducing costs consider-

ably. If you want cnmpa ibilitv with educa-

tional users the BBC would be a bette- buy, but 

hackers might choose the discbased system. 

Compared with tlx; Sinclair QI.. the Einstein 

is not very rucy, but its 3 tn. discs are a sight 

more standard than Sinclair's Microdrivcs. 

They arc also more useful, more likely o last 

and can hold more — 190K pei sice as opposed 

to 100K per cartridge. If you want to play 

games the QI. will be a belter be hut "or 

serious use the Tatung should win. 
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FROM 

r 

CHRnriEL A X 

'Oh Borzak * •? ! ' 
He's just fallen in the bog. 

Oh Borzak * •? ! ' 
He's just been hit 

by a piranha. 
Sorzak ihe amazing bug eyed beastle from 
Betelgeuse is our Number One, maybe he wilt 
be yours. 
Borzak runs, jumps and ducks on the way to 
his spacecraft, on 48k Spectrum and 
Commodore &1 with keyboard or joystick 
control. Price £6.95 including VAT. 

' O h B o r z a k * * ? ! ' Don' t curse t o o 
loud if you can't get h im b a c k to 
hie ship. 

O T H E R 
C H A N N E L 8 
S O F T W A R E 

T I T L E S 
SHEAF PANIC 

THE BLACK SQUID 

THE CONSTRUCTOR 

I SPY FOK KIDS LANDER 

PRIMARY MATHS 

MATHS TUTOR TODDLERTJTOR 

'GOTCHA'MATHS 

ASTRAL ZONE 

FEASIBILITY EXPERIMENT 
TEN LITTLE INDIANS 

THE WIZARD AKYRZ 
ARROW OF DEATH PT. 1 

ESCAPE FROM PULSAR 7 

CHnnnEie 
H 

THE GOLDEN BATON 
ARROW OF DEATH PT. 2 
PERSEUS & ANDROMEDA 

THE TIME MACHINE 
WAXWORKS CIRCUS 

51 Fishergate, Preston, 
Lanes PR1 8BH. 
Te l : ( 0 7 7 2 ) 5 3 0 5 7 

WSOFTUUnRE 
Selected title* available f rom larger branches of , Greens at Deberihams, Lewis's, Spectrum dealers 

and good computer shoos everywhere, (in case of difficulty send P.O. or Chsque direct). 



PSION 
I M O N , THE-, S O F T W A R E C O M P A N Y that 

produces much of the Sinclair Spectrum 

r>fTics:il software and the bundled software — 

Quill, Archive, Abacus ard Kasel — for the 

new S.ncbir QI., has branched out into the 

computer hardware business, an iret that has 

seen many recent failings by both large aid 

small companies!. 

The excursion into the apparently risky 

hardware manufacturing side of the business 

comes about by the desire to produce what 

Psion describe as a new type of computer 

[invlin t ralli-.l ttii- Psion Organiser. 

The Psion Organiser is a cal:u I a tor-sized 

pocket computer featuring a lb-character 

LCD display, a 36-key keyboard and m &K 

plug-in Eprom memory pack or eatapak. The 

calculator-iype k:ys arc protected while in ilic 

pocket by a sliding cover whici, when 

withdrawn, exposes :he plug-in memory 

underneath the keyboard and the display 

contrast adjuster control on the right-hand 

side of ill. display. Complete withdrawal of 

the cover gives access tc the PP3 9 volt battery 

compartment. 

The computer is based on the Hitachi 

63C1X CMOS H-bii processor which contains 

4K of on-chip ROM. This is sjpportsd by -K 

of RAM for 'he calculator working reg.ste-s, 

system variables and ar: 8K f-prom for 

program andfor data storage. 

Hor £ 0 0 the user gets a bate bones 

calcula.or with a I 5 character ulphc numcric 

LCD display — no scientific functions with 

parent lesis limited to a depth of two anc a 

built in database facility, CJpanic of seaiching 

the 10X. of character storage — SK Eprom — 

for a specific number or character string 

wit run five scconds. 

The Organise: is activated by using tlie 

On,'Clear cey and powers up with the J splay 

showing tic time, date and month. The time 

may readily be adjusted as indeed it needed to 

be. The machine provided for review stopped 

Kathleen 
Peel tests 

the pocket 
computer 

that fills the 
same space 

as £100. 

ORGANISER 
the real-time clock from Pinning when tte 

machine was switched olT, the replacement 

machine hr.d r.o such problem:.. 

The Moce key selects the currer.t operating 

mod;, that is: 

Enter for genenl purpose free formal Jati.-

hase entries ard editing. 

Call for performing calculations, 

Off which the user Executes to switch off. 

Hacn individual process is performed by use 

of the Execute key — calculations are entered 

in the normal maimer uud the Execute key 

pressed instead of tie more usual calculator = 

or Enter key. 

Data is simply :yped while in be Erter 

mode using .he alphanumeric keyboard, each 

fdc bciu^ Miied usiug lilt S<VC key with the 

display indicating whe.her the data is ssved in 

da.apak l, or 2 if two da:apaks are installed, 

according to the user's choice. 

The database needs to be fairly static, data 

ch imes fimply overwrite the existing duu in 

memory to make it unreadable and the new. 

file is written into a elesn urea of memory. 

Fast changing databases will become 

ex'reinely wasteful of memory. 

The djtabusL in each datapak must be 

consistent; the u;er can store telephone 

numbers, train timetable: ar.d appointments 

together witiin one datapak but there is no 

way of restricting a search to a specific 

segment or groups of lil:s !I> JII individual 

datapak. 

Find2 >tring$ will find every occurrence of 

stiingS within ;.ll the databases in datapak2. 

Therefore as an electronic notepad, the user is 

required to .ccc^ with the Orginircr all "he 

necessary database-, separately wh.ch could 

(continjea on page 59) 
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GET TO GRIPS 
WITH 

A RCA DE 
ACTION! 

Q U I C K S H O T II £11.95 
New inprovee design • Ing^er - Top Fî c Bolton • Auio Tire • Built in 
Stabilizing Suction Cups * Poi JsewiUi an;'UJ IIJJUIUI wit i A pin D' 
type connector. (A:ari Compa'tblf). 

B B C J O Y S T I C K 
I N T E R F A C E £11.95 

Simply plugs in • Compat ib le 
with any Atari :ype Joystick, 

Quickshot and Games 
Master • Suitable for use 

with ill standard BBC 
Sof:warc. 

Q U I C K S H O T I £9.95 
New improved • 3 Fail acuo'i fire buttons • 4 foot long cord • 

Arcace Centra • K>r use wil l any ccmpjtcr with a Pin 
D'Typc ccnncctor. |Aiari Compatibly 

Z X S P E C T R U M 
S W I T C H A B L E 
I N T E R F A C E £19.95 
Mupro^rarrrriin^ requi^d 'Simply 
plu's i-. • Nc idiilicnal sofrwire * 
Compatibles il u flick o(a switch 
win Protek{Cu'ior Key<) <«rovnn 
iindSinrlatr JciyHiCk «_-. 

Cbmpaiibiewltf any Atari Tyx* 
y joystick e.g. Quirk shot Of Gaiies 

Maiii'r 

B B C J O Y S T I C K 
S E T 
Contents; Quickshot I Joystick • 
Prorpk RRCJny<;rirk Interface • 
In an attractive Gif: Box. 

Z X S P E C T R U M J O Y S T I C K 
S E T £29 .95 

Contents: Quickshot I loystick • 
Switchable Joystick hterface * Airliner 

—A "ull Flighc. Simulation 
Program (16K) • n aii a tLtdaiw 

Gift Box. 

VISA 3k Protok C o m p u t i n g L t d , 1A Young Square , 
Brucef ie ld Industr ia l Park , Liv ingston, West Loth ian. 0506 415353. 
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(continued from page 57) 
beccme expensive in terms of datapak cost, 

and add considerably to the amount the user 

has o carry around. 

The 8K Eprom can store about 200 names, 

addresses and telephone numbers. A search 

nay be conducted using the Findn string$ 

function, ever/ record containing stringS will 

be displayed, otherwise the computer keeps 

searching for a match. If there is nc match, 

the message "no: found" is displayed. If a 

stringS is net given for the search, the 

computer will step through every file within 

the database. 

By adding a program pack — £30 Finance, 

Mathematics or Science Paks Lrc available — 

the Organiser is provided with further modes 

cf operation: 

Copy for copying between datapaks. 

Cct used to access programs. 

The Organiser is also capable of performing 

the same trigonometrical and scicntif.c 

functions as found in the more comprehensive 

calculators. 

And lastly a procedural language POPI. .s 

added. Each procedure is limited to a length 

cf 200 characters, with an individual line not 

exceeding 100 characters, PQPL supports 26 

variables and can pass parameters between 

procedures — there is Goto a laoel and 

looping facilities. 

Under normal conditions, rewriting codc 3 

rot a problem as the program storsge media is 

reusable. With the Eproms it is not and once 

written to, that space cannot be re-used until 

t.ne datapak is re-foimated which clears the 

whole of the datapak ready for a fresh start. 

The Organiser rr.ay be expanded to 

incorporate two 16K liprom daaj aks, these 

cost £20 each tut increases them in memory 

storage capacity up to 40,000 characters. The 

user may install 8K 3prom datapaks which 

cost £13. but cither way strikes me as being 

pretty expensive fcr storing data. 

The datapaks may be reused up to 100 times 

by reformatting — wiping clean all of rhc 

Eprom; remember you cannot selectively 

erase. This will cost £3.50 if done by your 

local stockist or the large U3cr miy purchase a 

Formatter for £45 which can reformat two 

datapaks in 30 minutes. 

The manual supplied is 1/4 A 4 size of about 

50 pages of text and diagrams. Most details 

arc explained twice but for those who so far 

have shown no interest .n computing, the 

documentation will be difficult to understand. 

The avenge computer user will find no 

problems other than the programming 

icquiiciiieiil of learning yet another language, 

POPL. which can hardly be of use in any 

other context. 

The RS-232 expansion unit, which costs 

£25, permits the user with a modem to 

downline load data via a telephone line to a 

remote computer. Computer to computer data 

transfer is also poss.ble. 

CONCLUSIONS 
• Although very simple to operate as a 

database with a single integrated data 
file, the Oraaniser ;arno handle 
separate databases residing on Ihe 
same datapa*. 

>|The database being searched nesds to 
be lairty static, if it is going to cnarge 
daily as a stores invento7 might do, 
then the necessary changes to the 
database are going to use up the 
avalable memory space extremely 
quickly. 

• Program de/elopment is likely to 
suffer the same fate. It is not possiole 
lor a user to write and enter E program 
without faults, and the Organiser will 
allow thfi ti.spr to wnrk on only one 
procedure in RAM at any one lime. 

• The Organiser is going to be very 
expensive to run a3 a computer. The 
development ol software //hich is 

always subject to change and revision 
does not lend itsef to the type of 
storage mecia enpbyed in this 
computer design. 

| The use of Eproms as the storage 
media imooses restraints on Ihe 
programmer, a requirement fcr a local 
Eprom formatting service and fairly 
substantial power retirements on 
the hardwtib Jetiyner. 

|The Orgariser appears to fit Ihose 
types o ; market where data security is 
essential and, of course using 
Eproms gives a very high level of 
security, but loqistically I'm not sure. 
The data typed in is secure, bJt 
whelher it can be entered correctly 
using the calculator-typt keyboa-d 
and very small screen cisplay withoat 
a lot of oarefu checking at the time of 
data entry, which the average person 
is urlikely to perorm, is doubtful. 

What the competition 
hasn't been waiting ion 
Latest version of Fo t h f or the B3C 
(Is not rehashed Forth 79 Code). 

LniqucStockDisplcy Utility 

15k Eprnmtypp?71?8 

Mult i - task ing operat ing system 
f o rRea -T ime use. 

Here s the Forth Eprom tor the BBC Micro thi t makes all others 
out of date 

it's Mult Forth83from David Hnshand who nas.hu Ii his 
reputation -or Quality Forth products with his ZX81 Forth ROM, 
Soedrum Forth 1/0 Cartridge and now New Mu ti-Fort/i 83 fcr the BBC 
Micro. This s not rehashed Forti 79 Code, but a complete y new 
version of the Forth 83 Standard. It's uniqje in that t Multi-tasks, and 
therefore the user can htveanumberof Forth prog'arrsexecu'irg 
simultaneojsly and transpaientiy of eoc.ltoil et 

Mult -Fcrth83sitsin Ihe sideways ROM area of the BBC along 
withanyotherROMsinuse.lt s compatible with the MOS and 
specially vectored to enaole a system to be re:orfigjred. Itcontainsa 
S:andard 6502 Assembler, a Standard Saeen Ecito\ and a Ur ique 
S:ack Display Utility 

With this Forth Dtvid Husband has proviced theBBC Micro with 
capabilities never before realised. And be ng 16K rather than 8K is 
twicQ th=si;ecf other ve-sions. Multi-Forth 83 is supplied with an 

extensive Manjal (170 pages plus)and at £4j+VA~ it is si perb value. 

Order it using the coupon aridi rg f2.30 p&p (£ 5 lor Eu ope, £10 
outside!or f you want more information, tick that boxinstood. Either 
way, it will putyou ore s'.ep ahead of the competition. 

Ple.sestnaneMultl-lor 118 j fDrrv l r ro tfib-VAl l>: luxtiyslen nc. Disc£80-iVAt 
Kcues ic Skywwe Softcore Rcddjrs' <VC {Of oniec Visa No ) 

I " >• • • 
I Cheque 

I 
I 

I I f'iejw.rro nc nore inlom-atiore 

• Mjit-ForthBS 
I_JZ>8UortnRCV 

tp«|rum Tortl-i-l.'OCorTfdgf 

.PuiKuU; 

s I 

I 
SUBIFC TOAVAHABIU tY -OR I.O C S O.NWARDS 
ScneltoSkyviaveSottv̂ re, 73Cu'?or Roac. Oo.trerncjn. 
BH JP'.V, Dose:.England. Tel: |1202!30?38S 

S l i v v v u v i ' 

SOFTWARE 

MULTI-FORTH 83 FOR THE BBC MICRO 
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Jim Tayior hits the road 
and learns a new word 
in this look 
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BBC SOFTWARE 
Fr a k ; a new w o r d enters the English 

language, courtesy of Oilando and Aardmrk 

Software. Use it when you're frustrated, when 

you drop your toast jam eide down or simply 

when you lose yet another life playing the 

compulsive new game with :he title Frak! 

It's a bold change for Orlando, the 

piogiamiuer who brought you the classic 

shoot'em-up Zalaga. There5}, no frenzied anc 

murderous action in this latest offering, just 

SLpeib ^rapines and a witty variant of ihc 

platforra game. 

You ate cast in the roleof Trogg, a cavemar. 

with £ belly worthy of a champion darts 

player. Troggfs for.e, though, i5 the vo-yo, 

with which he can knock the various monsters 

off thuir pyrchta. 

On the first screcn his opponents are the 

Scrubblies, large purple creatures who just get 

in the way without beirg at all aggressive. On 

the second screen, should you ever get thee, 

you will find Poglets squatting or. logs and an 

the final screen are Hooters which have the 

prominen: facia, feature suggested by their 

name. 

Throughout the game there is danger in the 
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form of ballonns floating up and daggers 

drifting diagonally across the scrcen. As ynu 

climb kdders and hap along platforms it's 

difficult 10 avoid them. Each time you lose a 

life a cartoon-style balloon emerges from your 

mouth as you utter the fatai word 'Frak!' 

The gamep.ay in Frak is consistently 

entertaining and, although quite a simple 

idea, provides a real challenge. But the game 

is remarkable chiefly for the quality of its 

graphics — they are undoubtecly superior to 

anything eke currently available on the BBC. 

Trogg is drawn in great detiil even down 

to the stubble on his Neanderthal ch:n. The 

monsters are original and colourful and the 

game scrolls with exceptional smoothness. 

Frak! ma.<es most other games oofc 

prehistoric. 

For instance, Micrcdetl's Arena 3000. This 

is supposed 10 iiA-c place .11 3000 AD, but 

games don': seem to have come along much in ' 

all that tinuv What yov get is a version of 

Robotron, rhe rush-your-little-man-around-

the-sereen-shooting-everything-ji-sigh: game. 

As such, it's net bid. Everything happens 

quickly enough, the graphics are reasonable 

even if the figures are a little small and the 
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movement is pretty 3mooth. But it's 

completely unorigind and, ultimately, pretty 

boring. 

I f that other arcade classic, Pengy, is mote 

yout style :hen you will be spoilt for choice: 

there are no less than hree versions in the 

recent release*. In Pengy you are a penguin 

who m ist push arounc ice-bocks to crush 

your enemies t.ie Sno-Bees, £S well £s 

performing other ttcks such no lining up 

special slocks. 

Visions' Pengi is a very Good version of the 

game. 'Poor old Pengi is locked up ir the 

freezer aga.n!', ai d your job is to line up the 

ice diamond b.oeks and erush the nas:y Snow 

Bees, rotund monsters with large noses. 

Pick up a p e n g u i n 
A bonus in this version is that the perimeter 

of the screen is electrified so tha Pengi can fry 

Snow Bees if he can lure them onto it. The 

gam: has cood colourful graphics and moves 

very smoothly. The music is -ipr.ghtly, keys 

are user-definable and there are up to 30 

screens. 

Competition comci in the form of Pcrcy 

Penguin from Superior Software. Th ; icea .s 

virtually the same, but rhe exernmn larks the 

sophistication of :he Visions version. 

The Sno-Bees tre iga.n blotbish creatures,, 

but they now have large floppy ears which 

give them an incongruously cuddly appear-

ance. There's no electrified fence, the CO.OUJS 

are not so vibrant and the movement s 

slightly jer.cy. 

Better than both these versions, though, s 

Program Power's Rubble Trouble which 

represents a great leap forward in the theory 

and practice of Pengy. 

In this game there are nc penguins and no 

Snow Bees. Instead, the post-holocaust 

scenario givc3 you a :av:nun battling it out 

with the Krackats. 'mutated turtlelike 

creatures' who hatch from the rrrke. whirl-

have replaced ice-blocks. 

The principle is the same — crush your 

enemies — but the innovation i> that the 

boulders bounce back if they don't get L 

Krac-cat. They move so quickly that you're, 

likely to splat yourself if you're not carefal. 

Th^ graphicc are excellent, widi u blunt 

caveman and very nasty green Krackats 

Movement is very smooth and when you lose 

a life ycu tscend to heaven with a hale. It 

doesn't take to.) much imagination to turn t 

tired ole game in o something which se:ms 

almost original 

Oiiginal ih. not an adjective whic.l could bt 

applied :o Simonsoft's Super Fruit. It is, of 

course, t one-armed-bandit simulation, and r 

very good one at that. It provides all the 

expected options and has excellent graphics 

ar.d sound. The main virtue of this program, 

though, :S that it moves particularly smoothly. 

11. to: whatever obscure motive, you want tc 

play i fruit machine on your BBC, you are 

unlikely to fine anything bcitci than this 

There haven't been too many motor-racing 

games avaihhlc on ihe TCRC but Superioi 

Software has just brought out Overdrive while 

Program Power is now offering Slock Car. 

Overdrive is i mult.-stage 3D race through 

ice, snow, desert and riverside. You must 

first quality ior the race by finishing in the top 

12 — no easy task to begin with. You begin on 

the black trick heuding srrnij;h: as an arrow 

through the green fields to the red mountains 

in the distance, Acce'erace quickly or yen'11 

get flattened by the other vehicles coming 

from behind. 

Grcph.cs are good and the mctor noises are 

rnsst convincing. The game is challenging 

encugh to keep you at -t for quite seme time. 

Stock Car's graphics are much cruder — 

blobs on j uac.k seen fiutu ajuve — but the 

fun of the game is a liitle more robust. As in 

the real thing you try to £t*r rnnnH rhe tr;rk 

firsi whfit causing as much damage as 

possible to other competitors. 

There is a choice, of six tracks and ycu can 

also get optional hazards such as oil slicks and 

skids. Playing against the computer can be a 

bore, but competition with another humanoid 

ir. much more exciting. 

Ghouls, from Program Power, is not only 

exciting but .nfuriating as well. You have to 

rescue your power jewels from a creepy 

mansion on top o:" a hill. There are feur 

spcoky screens to battle through, although I 

ha\e yet to mecl the man who has successfully 

cunplciec ibis gam:. 

G h o u l d o d g i n g 
You arc required to jump over gaps, walk 

on maeic platforms and dodge the ghouls, li is 

all pretty difficult. Although your little yellow 

man isplLcky enough he's rea.lv up against it. 

The grotesque red blob of a ghoul descends 

slowly from the top of the screen; when you 

snuiT !i l.c ucLualU similes while the sound 

prcduces a derisive whine. Everything about 

this rvrellent game is calculated to have you 

niacin® frequent trips to the keyboard and ihc 

drinks cabinet. 

Jet l'ower .'ack, also from Program Power, 

is just as well made, with excellent gr&ph.cs 

am. sound, but i> not such a compulsive ^ame. 

YOUT task is to collect Aicl pods scattered 

arounc th= apacc garage in which Nogrob the 

Terrible has imprisoned you. On your back is 

a turbopack w.lich allows you to -hrust 

around and avaid if you're lucky, such 

opponents as the "nasty space Googjies". 

There are five screens ar.d a great variety of 

creepy space monsters to overcome until you 

get through to Wilfrid ;he hideous Yugg 

monster at the v;ry er.d. Inventive and 

colourful graphics give this game its hiqh 

quLlityj but you should be warned that die 

thrast contrds take a considerable time to 

master. 

L a n d s c a p e w i t h t a n k s 
In Dymbyte's 31) Tari.t Zone colou has 

been >at-i ifn.cd fj l lligll-lCiolulioil — H) good 

effect. The game is a Battle/one variant. 

Through the windows of your command 

centre you scan the landscape for enemy 

tanks, get them in your sights ard then blast 

them to bits. Very satisfying when it comes 

off. But there are also aerial invaders tc cope 

with. 

Helicopters ard fighters come zooming in 

TO blaat you witli their rockcta. So >-ou h<7vc 

two sets of control?; one for your anti-tank 

guns and another for arti-airrraft cannon 

Both a- th.- same time can be pretty hectic, hut 

the program does allow you to practice an 

each one separately. The game is by no means 

original, but is implemented skilfully. 
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HEALTHCARE 
FOR YOUR H ARDWARE 

opcron 

When your Commodore 

6+ seems distinctly unwell 

it's hard to know what to do. 

Which is why you need 

64 Doctor. 

This special program 

will fine the fault by a 

series of short diagnostic 

tests. And tell you exactly 

where the problem lies. 

Included ate tests for 

RA M, feyboci rd, d isc-

dive, joysticks, clatacassettcy 

printer, audio and video 

displays. 

So as well as saving you 

pounds in having some-

one check through the 

whole system for ? fault, 

64 Doctor will give yon 

peace of mind. 

You can give your 

system a check-up by 

visiting any good computer 

store including selected 

branches of Laskys, 

W.H. Smith and Boots. 

fy\. Hnrtnr l;ipn f.17.V5 inc VAT Disc £10.95 inc. VAT 

in 
" n f 

IV<ittK-i> |>.(iuii!iir(l Until. Whilehoiiw Inflistriri Kstetc, tpsvvirh (I'l 5Nf'.' .-I 04751f>272l 

MICRO 

ENGLISH 
A T 

• tf.t* .UAMP ' 

Jy 1 ? ' BBC Micro 
» Z X S p e c t r u m 

u n e x p a n d e d V I C 
E lec t ron 
Z X 8 1 
A p p l e 
PET 
C o m m o d o r e 64 
D r a g o n {book on y) 

Al l s o f t w a r e f o r t h e 
a b o v e c o m p u t e r s . 

MICRO ENGLISH (BBC/ElectronI CompleteO-level Englsh iang iage 
sell-tuition or revsior COJISO of 24 procrams. includrrs "Spaak-anrf-
S hjII'' programs; 2 disks/tapes. 
£24.50. 
IVICRO M A T H S 24 program cvition or solf tjiticm course lo 0-Lavnl 
£24.50 <fi*c«pt z>:ft1 "12 00) 
BHAINTEASERS (BBC. Electron CBVI 64, Spectrum, Dragon, Vic) 
C5.95. 
"The boon, is * cotectun o! 25 program lis'inas, each cne&n intctcsiine 
andarrtushgdialknge. . You'll like this" ELECTRONLSEF 
ANIMATED ARITHMETIC Teachers using moving colour picljres I rio-

wards) Ages 3-8. "S.fiO (disc f7.G0l 
MASTER MATHS (Applo. Pot and C3M 64 only!. E0 program O Ir.vci 
course or leader's aic, amazirg gtaphes. 

. . theprogrumrrmysUndLfdchiyh". 1 IMfcS tDU3A IIONAL SUP 
Inmcdiaro cispatct" Mi:ro Maths' Micro Erglish aid Mas it* Maths 
Hhona or sent orrters or requests tor tne catalogue 1200 programs) to; 

__ t Wor'd leaders in Moths aincatioral software 
I Q I tdrstnbu'ers <n 2i cojntres) 

26 A v o n d a l e A v e . I j i j L 
S t a i n e s , M i d d x . L f ^ J J " " * " ^ . 
-i- R\~TR\ A i-rt-»-»<i (1ENEROU3 T^ADC 
T e l : 0 7 8 4 b o / 7 1 24 hrs. Orders DISCOUNTS 

Tlo mott compifti? Tonifiulcwu and untartnirung tooths1 

maragemerl gone ever 
• 4 division; *FACup *TurcpeanCip -a-curop̂ Er Cup 
Wimers Cup +Renlays *Picmotion.fle'egaton 
• Transfers *Susrerisions *lniu ies *Subs.!itu eu 
• Namplp.im-A-Te.im selection •Nariopiavuis • C'looso/Change eartilO'rrulici 
A Weekly league tables •frFixturco-'Results lajl'-- *Re;orvosQja<i +Ssy on oiler 
Gluts *\>1inut«-byn»nute rjcMl facts *Gcal X nuu feature 
IF WE DON'" DESPATCH YOUR ORDE R C>N TH E DAV WE HECElVF IT YO J CAN 
HAVE THE CiAM= FREE! 
PCAKS0FT. .13 OUFE\ STRFFT. BALDEKTON. NEWARK, NOTTS Tê  OSW 
705230 
Rush me Th-i Bess for my 4fi< Spectrum I enslof.3 a cheque or P0 for C6.9S 

Name ... 
Address 

«r Fhilw; yo<J 
nixr;:t; rumtat 
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AREYOU 
GETTING YOUR i 

WIRES CROSSED? 

LET MICROMATE 
TIE UP YOUR 
LOOSE ENDS. 

— 
Cassette rack, slots fur wires M a i n s d s t r i b u t i o n unit 

c o r r p l e t e .vith p l ugs 
Storage at rear ror transformers 

1 

Have you ever wished :hat you could sperd 
more time with your computer and less setting it 
up and putting it away? Your valuable hardware is 
at risk cn the fioor or the kitchen table and the 
leads lyng everywhere are a hazard to all and 
sundry. 

Ihe simple answer is the attractive and 
practical MICROMA'E. Its teak veneer top, 
measuring 34" x 26' will take a monitor, cassette 
or disc drive, joy stick and keyboard up to the size 
of a BBC computer. A qjick release cassette rack 
is provided, there is space fo' magazires/ 

manuals and transformer storage at the rear 
of the trolley. 

Slots provided in the wcrking surface take all 
the wres to a Mains Distribution Unit neatly hidden 
under the desk. This unit is complete with 4 plugs 
so that just one leadto the mains is required. 

The MICROMATE has a strorg tubular Tame, 
is easy to move around and is an attractive piece 
of furniture forthechild'en's bedroom or your own 
study. It comes ready for assembly, a job which 
takes minutes but will give years of reward. 
The cost is only £69.95 + £6.95 p & p. 

= 1 
= 1 

I 

n 24 hour answering service (05436 77156) 
Visa, American Express, Access and Diners Club 
accepted. Please remember to leave your name 
and address ard credi: card number. 
Relent t F-I5.i ||> United restive r<? tight ic a ie- K*»IIK.J.MIIV»«»*)UI ROFEC 

Cupjriji.tit -jr'J n'giu'.ritton ofasiip.n aoptieo ro1 

Mr/Mrs/Miss: 
Add'ess 

Signature. 
Card Njmber: 

.Postcode. 

- „ „ t , - Heasu m»ke> cheqjes payable o Bolcol Leisure InriuMrios Llmil«J 

Belco t Leisure Indust r ies Ltd., C i n d e r R o a d , C h a s e Terrace , Nr. W a l s a l l , Staf fs W S 7 8 X D , 
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% A M A k l i f A n p South London s Largest Specialist Y k H U N a l t J K E Micro Computer Centres Offer 

I N T E R E S T F R E E 
CREDIT Micro Computers 

and Peripherals _ 

In a d d i t i o n t o o f f e r i n g c o m p J ters a n d 
p e r i p h e r a l s a : low, l o w prices, V i s i o n 
S to re n o w o f f e r In terest F r e e C r e d i t i .e. 
p a y i n g o v e r 6 o r 9 m o n t h s w i t h n o 
in te res t c h a r g e . To f a k e a d v a n t a g e o f 
o u r I m e r e s t F r e e C r e d i t S c h e m e c o m e 
to o n e o f o u r s tores w h e r e o u r f r i e n d l y 
staff w i l l h e l p y o u complete t h e form. 
T h e n sub jec t t o status, a f t e r p a y i n g t h e 
d e p o s i t , y o u c a n t a k e t h e g o o d s a w a y 
w i t h y o u . It's as s i m p l e as t h a t ! 

C O M P U T E R S 
C O M M O D O R E 

I Pr ice I D e p o s i t P a y m e n t s 
CBM 64 Pdckdye 
including 1541 disk drrve. 
fiOl dnr matrix p'interanrt 
E2C5 vrarthof F?EEioft//are. 

£ 6 2 9 . 9 5 
Interest Tree 
De/L'osit fc //.9b + 6mortlify 
payments of £92.00 

CBM 64 
CRM 'i4 

Caisette 
C.BM 1 541 D/sk Dnve 
CBM30I DotA/tal-ix 

Pi iriiti 
CBM 1526 Letter 

quality dot printer 
CBM 1701 Co our 

A/lanto 

£204 95 

£2^9.95 
£2 i 9.95 

£225.95 

£33995 

£229.95 

£24.95 

E.33.95 
£27.95 

£30.95 

£39 05 

£31.95 

6x£30.00 

6 xE 36.00 
6 x£ 32.00 

6x£32.50 

6 xf. 50.00 

6x03.00 

SX64 Portable Compute*-
irx 1 jdrnj Disk Drive ̂ nrl 
Colour Monitor plus 
f. 210 of FREE Software 

£ 7 9 9 . 9 5 
Interest Free 
Deposit £ 2C5 5S - 6 mcnthf/ 
payments of £95.00 

9 
VIC 20 PACKAGE nc 

vie 20 r.2N 
Cassette Jo/st;c< 
^oame utisette 
GaiW Cartridge 
Usual P ice 1169.95 

A T A R I 
f U9.95 £17.95 6xf.2200 

Atari B00XL MK computer 
with r"R:c Software 

£ 2 4 9 . 9 9 
Interest Free 
Deposit £33.99 t 6 Tiorthly 
pa/nents ortie.UO 

fjjSgm 
6D0X. with 101C 

nfrk f ?fi9 9:1 90 A K F I I n o 

8MX. with 1010 
Casse"? Deck £299.90 £35.90 6x£4400 

8XX. witli 1050 
Urst drive 1:5/.to OXtfJZOC 

lOSOaiSKdr.v? £299.90 6 x £44.00 
)020Co.'3ur printer/ 

pioner f 1 99.90 £19.90 6x£300C 
J027 Letter quality 

printer £299.90 £35.90 6 x £44.00 

B B C M O D E L B £ 3 9 9 . 9 5 
N O W A V A I L A B L E O N 

I N T E R E S T F R E E T E R M S 
£ 9 9 . 9 5 D e p o s i t - f 6 m o n t h l y 

payments of £50. 

B B C I Price I Deposit Payment! 
BBC Model B - computer 
cassette deck and cables 

£ 4 3 9 . 9 5 
nteiest "ree 
Jepjsit ;4995 - 6 monthly 
payments of £.65 00 

BEC Bwith Dis< Iff 
pi us lOftf Curruna 
Disk Drive £669.95 £95.95 6x£9900 

Cumana CSX 100 Q « Drive 

£ 1 8 5 . 9 5 
merest ?ree 
jcujsi; Lwiv.v1; 6 no.'uniy u u ^ u 
payments of £24.00 f^^^B 

CUMAIMA Ix2D0K 
Dish Dri,e C5X2'XI 

Disk Dri.e CD2C0 
CU(V/WNA40/30Ti? 

2x2Cl0KCD400 
CUiVlAiMA 4 0/30T.? 

2x400KCD300 

£229.9f 

£359 9r 

£539.9!: 

£579 9E 

£37.95 

£47.55 

£71.55 

£99.55 

6 x £32 DO 

r.x;5?oo 

6X£78j00 

6X £80.00 

MlcravltecCub RCiR 
Colour Monitor 

£ 2 2 9 . 9 5 
Interest =ree 
Depnsit E4^.95 - (> nonihly 
jaymenls of £30.00 

V.NYO H RGB 
Monitor Std £24995 £33.55 

TORCH ZC0 Dsk Pack 
inc C/PiM Prugrdfrii 
Perfect Speller 
Perfect Writer 
Per/set Filer £859.95 £259.95 

6 x £36.00 

5 x £100.00 

PRINTERS 

D O T M A T R I X 
Epson 11X80 f jgmm 
Dot Matrix Printer JgEHEj 
E 2 5 9 . 9 5 H n H h , 
ImeestFfee __ 
Deposit£37 95 + 6 monthly1 

n H h , 

sayments r>f £ 3 7.00 

EPSOM f?>B0 f/T 
fcPSOW F>80 
FP50W M<l 00 F/T 
EPSOW F>IOOF/T 
SEIKOSH* GP'OOA 
SEIKOSHA GP300A 
SEIKCShV1 GP550A 
SEIKOSHA GP700A 
SHINU'ACPSC 
STAR DPS IS 
WRGFU/INII0X 
Brother Ef44 

f 799.9r. f H9 5r, 6xr4000 
£439.95 £49.55 6xt65 00 
E4B9.95 £S7.r;S 6*E72 00 

i£579.9S £53.55 6xc8600 
• E 179.95 £23.55 6xt26 00 
£ 1 79 95 £23.55 6xE2600 
F779.<?r' f.37S5 
£349 95 £49.55 6xE5000 
£2/9.95 £39.55 6x£4000 
£319 91. £43.95 (H*F4.(S()rj 
£259.95 G5.95 6x£'14 00 
£239 95 £3555 6 x£34 00 

D A I S Y W H E E L L E T T E R Q U A L I T Y 
I Price I Deposit Payments 

Smith-Corona TPI 
Daisy Wheel Writer 

£ 2 5 9 . 9 5 
Interest Tree 
Deposit 137:9b + 6 monthly 
payments of £37.00 

JUKI 6 CO | £43*>.95 
BROTHER HR15 £455.95 

6x£65.C0 
6xE67C0 

Mcmo toch MTX50C1 3?.K 
interest Free Depcsit £19.95 + 
6 monthly p3yrcnts ol £30.00 £ 1 9 9 . 9 5 

HemottchMTX5I; 64K 
Interest Fr=e Oepr.srt £39.95 + 
6 monthly payments of £40.00 £ 2 7 9 . 9 5 

New Additions - Just In 
S a n y o M B C 5 5 5 
16 bit business comourer 
I28K RAM 
Twin J60K Disk Drives 
Detachable Keyboard 
With the following FREE software: — 
MS-DCS - cpe-ating system 
Wordstar - Word Processor 
Caicstar - Spreadsheet 
fnfostar — Database 
Spellstar — Spelling Checker 
W o r t h £ 1 , 4 0 0 F R E E 
interest Free Depos t £340 + 9 monthly 
paymen t s of tVC.CJU 

£1,150 incVAT 
(please nore Monitor is extr?} 

Cash Sales Only 
Sinclair Sptctrirn 48K 

nc. Free games 6-pack worth £5t>70 
Sinclair Interface I and Mico Drive 

int. 5 FierrfjiLAjiduo 
Anstr;d Computer 

inc. cassette I green screen moni:or 
Acorn Electron 
Comnrodoe Vr-20 

inc. •> Gomei Cartridges fwonh £39.96) 
ftothCT HR5 Primer 

£125.95 

£97.93 

£259.95 
£199.95 

£99,95 
£159.95 

SOFTWARE 
Dont foryrt-
\1M? ire I nnflor'«: larger srrvklst nf Mirm Crvripuwr 
Software. CVer I.OOOp ogrdmmes in stock for g;me< 
educational anj Ousineis. Coniinxws deirwiitrdtions. 

EXPORT 
All our hardwire and software s available T̂ x-Fr?e to 
overseas customers, please sent for our comprehensive 
hsr. PfciMC .-ontner our Croytfonoffice. 

MAIL ORDER 
Wi'Vendow wtsolr ranyp a'lyw/iprp in rfip IJK hy FBFF 
Insured Securicor Delivery Fleas? contact ou' Croydai 
office. 

Interest Free Credit available to Mall 
Order Customers. Phone or write for 
details. 

All Prlcei Include VAT VISION STORE 
VISIONSTORE KINGSTON VISIONSTORE CROYDON 
3 Eden W a l k Precinct, Kingston, 9 6 - 9 8 N o r t h End, Croydon, 

Surrey Tel: 01-546 8974 Surrey Tel: OT-681 7539 
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MUSIC 
HARDWARE 
Kendall Wrightson opens 
the lid on electromusic. 
MAJOR ELECTRONIC MUSICAL insrrumer.t 

manufacturers such as Yamaha, Roland and 

Sequential Circuits have not been slow in 

incorporating the latest technology ir.to their 

machines. The rate At which synthesisers, 

sequencers ar.d drum machines appear is 

almost as staggering as the facilities they offer. 

Most home computers ha^e sound facilities. 

The better ones, musically speaking, like the 

CBM-61 can produce reaconabie results if you 

have the patience and aptitude to write your 

own programs. 

Dedicated synths involve a lo; of clever 

hardware as well as software and the more 

professional musical home computer packages 

either include ex:ra hardware such as voice 

cards to transform the micro into a synth, or 

use the micro to control a dedicated synih as 

we shall discover. 

Synthesisers utilise many tcchniqucs to 

create imitative sounds. The most common 

method, known as subtractive synthesis, 

involves control of the frequency of one or 

more oscillators from a music keyboard, guitar 

or computer. 

The oscillators produce wive forms of 

complex harmonic structure, like triangle, 

sawtooth acid square vav;s. These wave forms 

are then modified by a sort of special tone 

control call-id a filter. 

Varying the filter's cut-ofT frequency 

removes harmonics of the complex wave form 

— hence the term subtractive. However 

harmonics may also be greatly emphasised by 

increasing the filter's resonance or Q . 

The filtered tone then enters an amplifier, 

Below: CEM-64 and Drumirax. 

Sistah level 

Key on 

Key off Key of 

Time 

Figure 1 ADSR envelope. 

320(is-

32 US 

SUlll DO Ol Ui CO LW USi D6 0/ stop 

Figure 2. MIDI serial. 
but will sound uninteresting to the human 

ear, because it is s:atie. This is overcome by 

generating modula:ior. signals which can be 

routed to the filter, the amplifier and the 

oscillators. These modulating signals may be 

] «es rsssr: 
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generated by law freqency oscilators or 

l.FO's; velocity and pressure sensors fitted to 

:he keyboard, and by parfornmncc controls. 

One special kind of modifying signal is an 

envelope — so called because of the way it 

shapes sounc. The enveope's parameters, 

attack decay, sustain and release — ADSR — 

are set up by the uacr. When applied to the 

amplifier, the envelope shapes the volume of 

:he sound applied to its input in the following 

way — having played a note, the attack rate 

controls the time taken for the sound to reach 

a maximum level. Decay is the time :akcn far 

the sound to reach a sustain level The sound 

will remain at this sustain level until the key is 

released whereupon the sound will die away at 

a rate dependent upon the release sitting — 

jcc figure 1. 

A collection of control settings is called a 

patch. Before the advent of the micro-

processor and cheap memory, a change of 

patch involved twiddling all the control knobs 

to their appropriate positions — a somewhat 

time consuming activity, particularly during a 

live performance 

These days life is made easier became 

patches ate stored in memory and mty be 

instantly recalled. Modern syaths also allow 

patches to be saved to and loaded from tape. 

(continuaii nn navt page) 
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(continued from prc*iou3 fcagc) 
Other methods of synthesis include 

frequency modulation techniques or FM, 

additive synthesis and more lecently, the 

sampling of rial sounds. However, the 

leriuiiiulugy described above may be applied 

to any method of synthesis. 

Simulating drum sounds electronically is 

extremely difficult. For this reason con-

temporary dram machines use samples of real 

drum sounds. The sounds arc digitised 

through an analogue to digital converter — 

ADC — and stored in Eprora. So when you 

hit th; trigger pad or pr;ss the button, he 

Eprom's contents are clocked out through a 

digital to analogue convener, 01 DAC, undei 

microprocessor control. 

Real time recording on a drum machine 

means hitting pads or buttons to an 

accompanying meironome click. The data 

piovided fium ibis auivily is ilien sloicd iu 

memory. Thankfully, timing errois can be 

automatically corrected if desired. 

Individual rhythm patterns are each 

assigned a number so chat they may be 

chained together to form a " s on j " . 

For these of t:s with no intention of hitting 

buttons .n time with a metrcnome, some 

machines offer step time programming. In 

step time, a number of beats lo the bat is 

choscn. Then decisions arc made regarding 

which drums should sound on which beats. 

A home computer could ma.<e step time 

programming eas.er by displaying 

information on a monitor. Software is 

becoming available for the Apple lie, which 

links via RS-232 to the Drumuktor machine, 

to perform this very task. 

MPC Electronics went one step farther by 

incorporating a ZX-81 as an integral part of 

tlic percussion computer. The ZX-81 is 

connected via an interface unit which jlso 

contains the software it runs. The addition of 

the Sinclair 16K RAM-pack increase the 

machine's memory, while the software allows 

the loading and saving of pallet lis, as well 

acting as a visual aid to composing. 

Sequencers, iike drurr. machines, record 

da:a with respect to time. The difference is 

that sequencer data represents keyboard 

depictions and th: length cf lime that keys 

are held down, so why not make a 

conventional analogue recording? 

Well, first, a sequencer can play back at 

different tempos, without affecting pitch. 

Secondly, the sequence may be played back 

using a different pitch to the one it was 

programmed with. Thirdly, sequencers offer 

the non-musician the char.ce to compose 

music through step time note entry, where 

pitch ar.d t iming iufoima.iui. ii cultaed 

Figure 3. 

separately. 

Again, like drum machines, sequences ctn 

be chained together to form "songs". The 

sequence crder can te changed if it is unsatis-

factory. 

Originally, synthesisers used to generate a 

control voltage or CV — proportional to the 

pitch played, and a ^ate signal — proportion 

to the length of time a key was held down. It 

was these signals, after analogue to digital 

conversion, ihat sccucnccrs usee to record. 

Thi; was fine for synths which were capable 

of playing only one note — monophonic — 

sines it would require only four cables to 

connect a synch to a sequencer for record and 

playback. 

Modern integration developments have led 

us to eight and 16 note polyphonic synths. 

The problems encountered in conncctir.g up 

32 cables from an eight-note polysynth lo 

sequencer do not encourage musical 

spontaneity! The situation is further 

aggravated when you ciscover that different 

synths use different CV and gate voltages! 

However these, and other prcblems have 

lectin]/ found a sululiuu in the development 

of a data protocol fcr electronic musical 

instruments called M ID I or Musical 

Instrument Digital Interface. 

C a s i o — Z X S p e c t r u m 

Casio has been producing electronic 

keyboards oy the million in the last few 

years. Indeed a recent survay asking 

young people to list their favourite toys, 

had portable keyboards up at the ton of 

the list along with micros and BMX 

bikes. 

It is good to know that you can now 

link a Casio MT-200 portable keyboard to 

a ZX Spectrum — and most other 

popular micros — via the Casio HA1 

interlace. The software, listed in the 

MT:2D0 manual turns the Spectrum into a 

sequencer with editing 'acilities. 

Alternatively the software Is available 

on cassette from Micro Musical Limited, 

which Is also working on a system called 

Microlink 2 This will allow the linking o f 

two existing Casio models the MT800 

and PT-80 — to the Spectrum to provide 

a sequencer which c a i also turn the 

Casio auto-rhythms on and oft. 

S o u n d c h a s e r for t h e A p p l e 
I he Soundchaser turns an Apple fl or He 

micro into a dedicated synth, through the 

insertion of three cards Into tne Apple's 

magic slots. Also provided Is a four 

octave music keyboard. 

P a s s p o r t D f i s i on ' s Fo. i r Track 

Performance Soflware makes the Apple 

act I k e a n eight voice polyphonic synth. 

Tiers ore two co't oscillators po* voicc, 

each with independent A D S R s and one 

LF0 which can independently frequency 

mod j la te either oscillator. 

Because the oscillators are soft, you 

can edil existing waveforms or waves on 

the VDU, using a joystick or create your 

own. You can also build up a wave by 

controlling the amplitudes of a table of 

15 harmonics. This is additive synthesis 

mentioned earlier. 

All waves displayed may be printed, as 

can iroice parameters. 

The Soundchaser also provides a 

filter, and although you cannot control II 

dynamically with the ADSR envelopes 

its possible to type in the cut ofl 

frequency ihen see as well as hear the 

result. It is this combination of both 

ariditivn and si.htraotive synthesis which 

makes the So indchaser produce such a 

wide variety of sounds. 

Also Inoludcd in the software is a four 

track real time polyphonic sequencer, 

although step t ime Bditing software is 

available. The sequencer allows lour 

different patches tc p a y up to eight 

notes simultaneously. All voice and 

sequencer information can be stored on 

disc as wave or track files. 

The Hardware and Fou r Track 

Performance Software comfes to £1,369, 

whicn may seem a tot, but comparable 

dedicated systems cost between £3,000 

and £8,000. 

P D S G for the B B C 
A similar system to the Soundchaser is 

being developed for the BBC Micro by 

Clef Products. The Programmable Digital 

Sound Generator or PDSG, allows 8-32 

note polyphony from a five-octave n u s i c 

keyboard which s included In the 

provisional retail price of £400. Software 

b e h g developed includes waveform 

creation and sequencirg. It wilf be 

interesting to see how the PDSG 

compares to the Soundchaser when it is 

formally launched. 
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MIDI is a new WJIU to acid to your 

vocabulary of computer-speak. It came about, 

like MSX, out of a need to standardise a very 

non-standard world. Things be^in to get very 

exciting when synths, drum machines and 

sctjucnccrs operate togethci as an integrated 

unit. However, before MIDI was agreed by 

the major synth manufacturers, it was 

difficult to get excited about such things due 

to the inherent no.i-compatability of products. 

Each di .IUJ niajhinc had its owr. way of telling 

the outside wcrld it had started, then there's 

the sequencer problem mentioned earher. 

MIDI cures such problems, as well as 

allowing the transfer of much more specific 

messages. 

Physically, MIDI appears as two or three 

5 pin 160 deg. DIN sockets on a synth, drum 

machint or sequencer — MIDI In, Out and 

Through. The MIDI Through socket outputs 

a dircct copy or data eiAei.ng the MIDI In 

socket. A manufacturer docs not have to fit a 

MIDI Through facility. Only two of the five 

DIN pins are used, so MIDI transmits and 

receives data serially. 

This particular facet of MIDI was heavily 

debated because it was felt by some 

manufacturers that a ser.al link woulc be too 

slow. In practice there have been complaints 

of noticeable delays when tiansmitting 

keyboard data to uimc .ban Lhrcc synths at 

once. However, the convenience of using 

single 5-pin DIN leads rather thar. multicore 

cables must have tipped the balance for the 

supporters of serial transmission. 

MIDI runs at 31.25 Kbaud asynchronous. 

The word format is s.iown in figure 2. So, to 

MIDI~:*y your micro, wire tip an 

asynchronous communications interface 

adaptor or ACIA, like the Motorola 6850 to 

the expansion orifice of youi tuiciu. Address 

the ACIA nicely and tell it to transmit and 

rcceive as in figure 2, i.e., one stop bit, one 

start bit and nc parity. 

Wire the ACIA transmit output and input to 

Abosc: CBM-64 arid Sixiracko. 

appropriate 5-pin DIN sockets. 

Don't forget to opto-isolae the MIDT In 

input otherwise nasty earth loops could 

develop. Now write some brilliant software 

and make lots of money! Seriously though, for 

anyone considering designing their cwn 

interface, the MIDI hard and scfrware 

specification is available from the MIDI Users 

Group, 8426 Vine Valley D.R, Sun Valley, 

CA91352, U.S.A. 

The MIDI data format is divided into two 

categories — channel command* and system 

commands. The channel command format 

allows for 16 unique channels for 

communicat.on between instruments. 

One of the most fundamental tasks MIDI 

must allow is for one syn'heciser ro play 

another. The channel command structure 

gives three ways or modes of performing this 

task. 

In omni mode, all synthesisers ronnected 

together will transmit and rereive an all 

channels. In poly mode each synth is set by 

the user :o receive on only one channel. The 

synth will therefore ignore ary incoming data 

which is not on its assigned channel. Figure 3 

shows a typical poly node set i p Mn-r- that 

Synth A, is used as the MIDI transmitter: 

Mono, the third possible node, allows the 

allocation of different MIDI channels to 

individual voices within one synth. This 

opens up the rvciting opportunity of one 

synth playing different patches on each voice. 

However, at the time of writing, the only 

reasonably priced synth capable of mono 

mode operation is the Sixtracks made by 

Sequential Circuits. 

I-et's take a meaningful example — suppose 

a middle C is played on a synth. In the MIDI 

scheme o:'things this is ca.led a note on event. 

Three bytes will be transmitted from the 

synth's AIIDI Out socket ro -ep-escnt this: 

First Byte — 1001 nnin 

Where 1001 means note on event and nmn 

is tie MIDI charnel number tf) to 1S) 
Second Byte — Okkk kkkl; 
Whsre kkk kkkk is the key number — 0 to 
127 in semitones. 

Third Byte — Owv vvvv 
Where wv vvvv is tne velocity at which the 
note was played <0-127 Isveis). So, if yuu 

delicately slrohed the key, you would 
generate a velocity byte equal to 1. f, 
however, you rut tne Key with a large matiet, 
you wcutc generate a velocity of 127 — this 
practise is not advised. 

Synths which co r.ot have velocity sensitive 
keyboards transmit a velocity byte of 64 
(decimal) as ade-fault value. Su, i fu middle C 

was played on a non-velocity sensitive synth 
set to MIDI channel 1. the data transmitted 
would be: 
144,60,64. (decimal) 
90.3C/0. (h=tx) 
10010000,00111100, 01000000 (Binary) 

Other channel commands include note off 

event — 3 bytes — and patch change request 

- 2 bytes. 

Tile second raragnry of commands, systems 

commands, is divided into three types: system 

common; system exclusive and system real 

time. 

System common commands are those 

intended for nil devices in the system. An 

example is asking synths to tune their 

oscillators, a tune request — 1 byte. 

System exclusive commands are those 

applicable between instruments of the same 

internal design The system exclusive 

command, 240 (decimal) is therefore followed 

by a number representing the manufacturer — 

(continued on next page) 
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(continued from previous page) 
Sequential Circuits' number is 01. 

The nuiubct of bytes winch follow is 

dependent on the nature of the data to be 

transmitted. An end of system exclusive is 

flagged by transmitting 247, Examples of 

system exclusive information are patch dumps 

and specifk control knoj chauges. 

The third category of system rommEnds, 

system real time, are those messages 

concerned with synchronisation. They can be 

transmitted at any time by sequencers or 

drum machines. Examples Ere, Start, Stop, 

Reset and Timing Clock The timing clock 

pulses are sent at a rate of 24 clocks per 

quarter note. Most MID I drum machines and 

sequencers have Trigger, Clock or Sync 

ouipu.s like their uuu-MlDI counterparts so 

as not to alienate customers wi:h pre-MIDI 

equipment. 

A micro fitted wi:h suitable MIDI interface 

could perform wondrous tasks as pan of a 

M ID I act up, Hcie aic sonic exuuples: 
Secuencer. 
Patch data d .imp to take on disc. 
Patch data display. 
Music transcription. 
Intellicenl arceggicatcr. 
Educational soflware. 

The following is a survey of commercially 

available interfaces and software for home 

micros. The list is not exhaustive, the criteria 

being to cover as many micros as possible. 

Manufacturers and retailers addresses can be 

found at the end of the article. 

C B M 64 
Sequential Circuity, the pionaar of MIDI, 
has taken the CBM-64 under their wing 
and cone yp With a 40QG note real time 
ssquencer called the Model 64. 

The Model allows overdubbioc, 
aiitb time correction and transposition. 
Its six tracks can be cha.ned together 
and both sequences ard songs nay b« 
dumpec to tape or disc. A drum machine 
sync input is provided, although 

sequences mey be recorded without a 
drum machine connected. 

Passport Designs — designer of the 
Soundchasef software — will shortly be 
launching a MIDI card for the CBM-64. 
The carci includes MIDI In, Out and drum 
sync connections. To© Ml DIM software 
provides 16 roal1 time tracks each ol 
which can be assigned its own MIDI 
channel and Instrument name. ' 

The MIDI/4 software Cctn also run qn an 
£pp!e U or Its using Passport's Apple 
interface card: This card is also used,for 
music transcription software called 
Holywnter. i he software is a four- note 

polyphonic version of the Notewriter 
monophon ic transcriber for the 
Soundchoocr ayaienn: Folywrr.er alloys 
printouts in eignt different formats 
ranging from sing e, treble and bass clef 
parts, to targe orchestra stores. 

Spect rum 
The ZX spectrum ts popular among the 
small entrepreneurs, tike Upstream 
whose software consists of a si* track, 
350C ncie real/step time sequencer/The 
Interface, which is included in the overa-1 
prlr.fl nf £170, hoasts a trigger output 
along with MIDI In, Cut and Through 
connections. Optional extres Include 
editing facilities ard o dot and otovo 
graphics display. 

XRl Systems is asking £108 f6r its 
fviicronMidi interface and software fot 
the Spectrum. Micron is an 6,000 note 
real time sequencer with MIDI tn. Out 
arid Through connections as well as a 
trigger output. The Micron can atsc 
handle step time noto entry in eight 
tracks, sach of which can hold 3,000 
notes. Tracks may then be hiergec or 
"bounced" onto cn trac< to makt» apacfc 
available for further recording. 

Y a m a h a C X 5 
II you are considering charging /our 
rnicio, then Yamaha's MSX computer, 
the CX5 may weli be worth tha wait. It is 
expected in November. 

The CX5 is actually going to be 
marketed as a musical Instrument as 
well as a home computer in this country, 
due to the fact that it comes fitted, wit n 
MID. interface and an FM voice module 
as standard. 

The Yamaha CXGis not the same as 

the Yamaha Y1S503 MSX compute/ 
reviewed by the Brilsh computer press 
recently. 

Having typed ua l MUSIC, the cx^. 
becomes an eight note polytechnic. 43 
patch synth. There Is also a rhythm box 
wtiicn unfortunately is rather weak. 

The CX5 also allows 48 of your owr. 
FM synth patches which are used in the 
CX5's built-in real time sequencer. The 
0X5 is expected to retail fcr about £560, 
fair clos for its synth facilities atono. 

88C 
Tho BBC Modc: B goto tho MIDI 
treatment from Electro-Music Research. 
(EMR). Its Miditrack software is step time 
only onto six tracks, however dynamics 
csn be programmed. The Interface which 
connects to the Beeb's 1MHz Bus, 
provides MIDI in, Out and d'um machine 
synchronisation facilities. r he interface 
and software is expected to go for about 
£120. 

C O N C L U S I O N S 
• MIDI, though still very young, has 
definitely caugnt the imagination of both 
manufactursrs and public. Its now 
almost Impossible to sell any electronic 
musical instrument tnat doesn't feature 
MIDI in its specificaton 

• Both the Soundchaser and PDSG 
systems are likely to incorporate t/IDI 

shortly. 

• At present, the cheapest polyphonic 
synthesisir with MIDI is about £6bU; the 
cheapest MIDI drum machine is £950. 
So, assuming you use a MIDI heme 
micro as the sequencer, a professicnaf 
set up is going :o cost about £1,750. 
However, the prices of synths and drum 
machines has been falling sharply ever 
th3 past five years and this is a trend that 
is Dure to oontinuo. 
• Its clear that there are plenty of ways 
of getting extremely musical witn your 
m cro, even If /our micro has not 
expressed a musical bent in the past. 
Why not take the olunge? It could prcve 
to be a very rewarding experience 

U S E F U L A D D R E S S E S 
M.P.C. Percussion Computer 
M.P.C. Electronics, 
The Gables, 
Wlllingham, 
Cambridgeshire. 
Tel. (0954) 60254 

Upstream MIDI interlace: 
Upst'ean Computer Systems Ltd. 
49, Brans grove Road. 
Edgeware, 
Middlesex. 
Tel. 01-952-91C5 

SoundchasBr, Drvmulator, Model 64 
Sequencer. Six tracks, DX series synths. 
CX5 Computer, Passport Dasigns 
Software: 
Syco Systems Ltd. 
20, Conduit Place, 
London W2. 
Tel. 01-724-2451 

Micron MIDI: 
x.H.t systems, 
10. Sunny bank Road 
Sutton Coalfield, 
Wesf Midlands. 
Tel. 021-382-6C48 

PDSG: 
C'eff Products (Electronic) Ltd. 
Ma, Bramhall Lor e South, 
Brarrhail, 
Stockport, 
Cheshire. 
Tel. 061-439-3297 

BBC "MIDITRACK" Software and 
Interface: 
Eiectro-Music Research. 
14, Mount Close, 
WickforJ, 
Essex. 
Tel. 03744 67221 

Casio MT-200 Interface: 
and MicroTmk-2, 
Micro Musical. 
37, V/ood Lane, 
Shi I ton, 
Coventry. 
Tel. 0203 616760 
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ZEN 1.0 Editor/ 

A s s e m b l e r / D e b u g g e r 
Tha most advanced Z 80 code generating svstem available 
featuring Asstmb er, Disassembler, Editor, Machine code 
Monitor, and Debugger. Complete with f.ill assembly 
listing. A full professional product. 
Home Budget A complota extensive hone acco jilting 
syfterr which takes ctre cf forecastsiestimates ef future 

expendituie/ircome. 
Gems ot Stradus. An amazinc graphics adveituic game. 

A/ordfxocessor, 
Communications, Datauasss, 
/Ar Accounts, Expenses, Home Accounts, Arcade 
Games, Adventures. Entertainment, Educational, 
High level languages, Eiitor/AsscmUers ar d 
irtuch more. 

K u m a — No . 1 fo r T a t u n g 
Ser.d tor details. 

M Z 
7 D Q 

Star Avenger £9.95, Cosmic Scramble £5.95 Gunman £6.35 
Chessman f 6.95, Breakthrough £5.95, Super Spacs 
Invaders f3 95, Quadrex £5.SB, Pinba I King £6.95, 

J Palmanism £5.95, Moonlander I £5.95, Athlete £5.95, Startrek Plus £6.95, Cursed Chambers 
£6.95, Speech Synthesis£14.50. Books Tie MZ700 Explained £595, Peeking andPokeirg the MZ700£6.95. 

. plus lots more 

if EPSON PX-8 EPSON HX-20 ¥ 

Z E N E d i t o r ) A s s e m b l e r / 
D i s a s s e m b l e r 

The first procramtobe -eleasedinourPX-83oftwEre 
Library £45.43 Phone for further cetails. 

.. 
DM2 Word Processor £33.93 

DM3 Spread Sheet Calculator C33.93 

DM9 RAM Database £33.93, Tiny Pastal Compiler £45.43 

User Cefinabls Graphics £20.13. Home Budget fm<6 

pics a Full -ange of books Phono tor (let;iIs 

DM2—i/Vordprocessor£29.50,Machine Code Support Pack IVCSP1 1786 25 
DM6 — Decision Maker £19.95, Metric to Imperial Conversion £9.95 
DM17 — Part £29 50. For fu -ther dMuila Fhone 073 D7 4335 

ALL PRICES INCLUDE V.A.T. 

stmts i 
apricot 

B a s i c 
Tool Kit 

Ten major 
sub ruut ines 

£97.75 

Cs. commodore 
6 4 

B C B A S I C £ 5 7 5 0 
A complete 9K extension supplied in ROM pack 

P A I I M T P I C £ 1 9 9 5 
D-awing/Paintiig using ami.Iti-colourbitnap 

F r o g S h o o t e r 
Vegetable Crash 
A l i e n D e s t r o y e r 
H o n e Budge t 

L o g o 

Dealer and Distributor enquiries welcomed 

P H O N E NOW ( 073 5 7 ) 4 3 3 5 or S E N D FOR DETAILS 

L 

Please 

tick 1 ^ ' 

box V / 

for J 

information required, 

and send coupon to: 

Kuma Computers 
Ltd. 

12, Horseshoe Partt. 
Horseshoe Road, 
Pangbntime, 

Berks RG8 7 J W 

Itiidivin- Sottui'e ll.i ilrt yt SOIIWMI tfj'llAdlt Snw,irr 

JSMSTRAD CPC 464 • • T A T U M G EINSTEIN n • • N E W B R A I N c 
• SIR HIS ! 1 casm FP ?NN 

n • COMMODORE 64 L 
• *PR£0~ • • EPSON PX-8 u Z ELECTRONIC MAIL C 
• S H A R P >00 • • E P S O N HX-20 • • PRINTERS 
G S H A R P A • EPSON Q X - 1 0 n S P E C T R U M • 
LI S H A R P FC-5000 • 

NAME ADDRESS 

K"> I CODE 

I USR A . -nicrj-coTipu'.or 



T H I S SOFTWARE a n d hardware combination 

stemmed from a desire to create good music 

without the need fcr ttlent. At first a series of 

short sequencing programs emerged. Soon I 

realised tha: music sounded much belter 

played by htnd and this vas the result. 

There are two programs outlined one of 

which uses a specially made keyboard costing 

under £50 to build anJ the other which uses 

the much inferior computer's keyboard. 

The circuit diagram for the keybcard ic 

shown in figure 1. All the connections to the 

BBC microcomputer are made through the 

user port. Six bits of dati are cutput by the 

computer, two of which select one of three 

banks of 16 keys using z 74LS13C demulti-

plexer. The outputs from the 74LSI39 go to 

the enable inputs cf the three 71LS154, 1 of 

16 decoder/demultiplexers. 

The enabled on:: of these then uses the 

other four bits t : make one of the 48 keyboard 

lines go low. IT this key is pressec, the .ow 

signal is passed on to the output line from the 

keyboard which is normally kept high by the 

IK resistor. This signal is then read by the 

computer to see if the key is pressed In effect, 

the computer sends a key number to six bits of 

the port and then reads the seventh to see if 

the key is pressed. 

The easiest way to build the miin circuit 

board, which consists of the four ^hips and 

the IK resistor, is to use the Verowiring 

system. Using this system the chbs can be 

placed iii the specially made boarcs and 

simply wired up using the pen and soldering 

Fiaure 1. G\. Ov 

Connector to computer 
• viewed Irotn enmp ) 
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Figure 4, 
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30 I-LOBS - 520 TAY 1010 AND #31 
/in (•OR -t 1 137 57-0 LDA * j 1020 crx U7Z 
r.o READ 0 540 STA PLASS-l. X 1030 BCS J 4 
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YOUR BBC 
j e r \ 

ct spring . 

Bus bar 

ron. More thorough instruction! for use arc 

supplied with the pen. 

'Itie construction of the keyboard contacts is 

probably he most difficult part, Figure 2 

shows how ] finally decided to make the 

contacts. This consist* of attaching silver 

plated springs to a series of le.ngtns of circuit 

board held up from the base board by 15mm 

spacers. The diodes then hang frcm the other 

side of the circuit board. 

Note which wny round the diodcj arc 

placed, with the band av/ayfrom tile springs. I 

reccmmend the use of lN4002's but a.most 

any diode or transistor f-oir. the bit box can be 

used. The springs rontact a gold-clad 

phosphor-bronze ->us har whirh is held up by 

being soldered to a number of nails. These 

must be strcfully plscec so as not t3 

correspond to comae1 points. 

Al. this gold and silver may seem very 

expensive but fcr a reliahle rnnrart r is 

needed Everything ment.oned above 

including :he 48 note F tc E keyboard 

mechanics themselves can be purchased from 

Alaplin Electronic Supplies Ltd, PO Bex 2, 
Rayleigh, Essex. SS6 8I.R. 

The rnair aim of the ptogiam is to allow the 

keyboard to be played like any other musical 

instrument. Certain lim.is are imposed such 

as three note polyphonies because of the 

limited number of sound channels. Because nf 

the limits cf the system a very strict priority 

order has to be followed. 

Another Important point is that the 

previous status of a key must be cnown, as 
response is only needed when a key is pressed 
or released. The system used here is to nitiate 
a sound without decay when a key is 
depressed, aad thcu initiate a decay envcljpc 
when tilt key is released. 

The table which keeps a track af the 
previous status of the keys is called Flags and 
uses the following codes 
0 - Key Released 
1 = Key Pressed But Not Playing 

17 = Key Pressed and Playing in Sound 
Chamei l 
18 = Key Pressed and Playing in Sound 
Channel 2 
19 = Key Pressed and Playing in Sound 
Channel 3 

A table stored at lorat ons 7IH, 72H and 

7311 shows the sound channel priorities, 73H 

storing the lowest priority channel and 71H 

the highest. The ccdeshere are best described 

in terms of bits. The firs: five low order bits 

represent the sound channel above i.e., 17 

or 10001 represents scund channel 1 etc., Bit 

6 then shows whether the sound is playing or 

(continued on nexi page) 
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(continued from previous page) 
dccaying'decaycd. 

The othei important variable is stored at 

70H. This is the number of the key being 

processed from 0 to 47. 

The block diagram "or the machine -ode is 

shown in fi^in; 3 arid the program for the 

music keybcard is in figure 4. Tor those who 

do not wish to build the keyboard, tiguie 5 

shows the alternative lines. Those lines which 

occur in figure 5 as alternatives are marked 

with an asterisk in figure 4, 

The machine coce goes through the 

following functions cycling through the 48 

keys — 41 in the computer keyboard version. 

First it tests the Escape key and returns to 

Basic if it is pressed — lines 230 to 360. Nnxi 

th; key is tested — lines 323 to 360. If it is 

found that the key is be.ng pressed the 

program looks in the table to see if it was 

pressed when last scanned — lines 370 to 400. 

[f 1: was, llicn the program goes on to the 

next key. If it was not, a sound must be 

initiated. The lowest priority sound channel is 

rend from 73H and the other two moved 

dewn. The one just removed is then marked 

as sounding and piiccd ii: the higher piiuii ly 

pesition. Lines 410 to 470 do this. 

The flags table is then starched for the key-

corresponding <:o the previous sound on this 

channel, if there was one. This key .s then 

marked as prc55c^ hut not sounding — lines 

4P.0 to 570. The new key allocation .s then 

marked — lines 580 and 590 — and the sound 

started — lines 600 to 650. The next key is 

then scanned — lines 660 to 720. 

If the key scanned is rut being picked ili« 

table is tested lo sec ifit was sounding when it 

was last scanned — lines 730 to 800. Ifit was 

net sounding, the next key is scanned. I f this 

key was sounding, then the sound channel 

uncd s found in th: priority able and the rest 

moved up — lines 810 to 990. This is then 

marked as decaying and stored n the highest 

priority non-sounding pesitian — lines 1000 

to 1150. 

Finall} the decaying sound is produced — if 

its duraiion is net C and the next key 

scanned — lines 1170 to 1260. It should be 

noted that in line 1180 the program actually 

inspe:ts itself! This if because ine 1850 sets 

the durations of" the soundi b* altering the 

constants in the program. 

The Basic program is used io provide an 

easy way of def.nir.g the two envelopes, Lines 

1C tc 110 initialise :he various arrays and 

cunsUnn. Lines )20 to 1430 the 

machine code after whi:h the key table is 

initialised — lini 450. Moxt the display is 

created and the envelope array initialised in 

lines 1460 to 1620. 

The numbers are entered and th: cursor 

moved by iines 1630 to 1810. When Escape is 

pressed the error is delected by li-ic 1440 

sending the execution to line 1820. This then 

sets up the enve.opes and calls the machine 

code. The tinal section starting at line 1£20 is 

the data fcr the program. 

The program is designed to rur. in Mode 7 

but will ran in any. When E.un, it gives a 

display of a column of names and two of 

numbers. Underneath these it says "Define 

envelopes". In this mode the rursor keys are 

used to choose the namxr to ;>e altered. The 

number can the.i he typed in and entered 

either by moving the cursor or by pressing 

Return. 

Note that if play mode is entered before 

doing thin the number will be displayed but 

not .mtcred. If the number s too large, the old 

one will be restored when the number is 

entered. The last parameter is not an envelope 

one but the dura:ion of the sound. 

In order to start playing, Escape must be 

pressed. '1 he bottom of the screen now says 

"Play". I" the keys are then nressed the 

correct sounds should be heard. Note that in 

order to hear the desired effect the first 

envelope should not decay but ihe second 

should. Other interesting effects can be 

created by no: achering to this pattern. 

That irritating hiss which mar.y BBC 

ciyjitt 5. 
10 DIW 3SO 
40 FDPI*0r04B 
BO STtL-F Ĵ 
70 ET-F141? 

323 I.DC. P.X 
J30 Ifi.1 

333 tr-ri 
540 LDft #129 
<4D JSP 0E8YTE 
35C CP\ SM-F 
680 #41 
1 SKI LHh tt̂  
1912 L>U AJ.S-E , , rut). VCD.JiAC. t.9C. uc. 
19] 4 IWIWitlH.J.rtn. 'KB. (.ilS 
191(, l>ft M-I-, HE* Mt) 
l?iB pMimnji., i in., ittrt, E.jn 
1919 0ATAVC9, fcC9, r-iw. l.Ca.fcBE.f.E!'. ltC7. f.37, VD7 

Figure 3 Machine-codc block diagram. 

computers seem to have can be removed with 

ease. This is done by ftting a plug LO the 

1MHz bus under the computer and soldering 

n IkO resistor between pins 16 and 1. 

Th; second improvement which can be 

made is to tise external an;pli:icatior.. This 

can lie done by placing a 1/4 inch jack plug in 

the normally unused hole marked Reset on 

the back of the computer. This ctn thcr. be 

connected via screened cable to PL 16 on the 

circuit board. To find this, first remove the 

covcr from :he cast: and unbolt the keyboard. 

There is no reed to unplug this, just fold i-

away over the r;et of tie board. On the far lof 

of the circuit board, looking fnirn the front, 

very close to the side, and hidden in the 

middle of sotr.e components arc two pads 

clearly marked PL16. The output from this is 

low level and can be uued tu supply n high 

quality amplifier. Please note :hat connection of 

devices, or modifications to your computer are 
done at your own risk. 

: | 

72 YOUR COMPUTFR SFPTEMBtR 1981 



Spectrum owners Imagine wha: 
great use you cou d moke of all 
these components. Fbtronics have 
integrated them all into cne 
attractively styled compact unit All 
the power and convenierce of 
llopoy disk can now be yours, but at 
a fraction of the cost. 

A comple te package 

Wafadrive is extremely 
versatile. Five major components 
are housed withinthis one u i i t -
the mirro interface, two 128K 
drives, RS232serial and 
Centronics parallel ports. Also 
Included ir the package are a blank 
wafer and Spectral W'ite' - a 
siipptrhworri processor program 

The micro inte-face forms the nerve 
centra of Wafadrive, controlling all 
its major functions. Ihecualdrive 
con 'iguration and the ab fityto 
corner* standard periphera s 

directly prcvides profess onal 
system flexibility. All tiis without a 
mass of separate components and 
vulrerablecables. Wafadrtve 
transform your Spectrum irto a 
very powerful system 

Speed, reliability and 
capacity 

The wafcra contain an endless 
bop of specially developed 
magnetic tape driven at high speed 
pas: a rsac/write head. Tie result is 
fastaccess without data loss. 
Three sizes of wafer arc available 

with minimum formatted 
capacities of 16K, 64K 

andl28K. The 128K 
wafo- ccsts£3.95 

Data transfer rate is apDroximatety 
2K per second. Access time is 

proportioral tD capacity.l6K wafers 
are ideal for program development 
with large' capacity wafers 
being more suitable for general use 
and arjhivingof completed 
programs and data. Mechanical 
longevity is assured by the use of 
high grade materials throughout 
and fu I imerchangeability between 
machines is guaranteed. 

Extensive sof tware 
appl icat ions 

Wafadrive provides intelligent 
file handling and rapid access to 
data. Frogram development and 
other epplications can be 
performed with ease. Start word 
processing immediately with the 
specially developed software 
package included with Wafadrive. 
Or battle with a spectacular 
interactive games program. 
Whatever your mood.yoj'I Hind the 
sophisticated Wafacfrive software 
challenging and rewarding.Futjre 
versions of Wafadiive will be 
avcilable for nost pcpular home 
micros, so software back-up will be 
comprehensive. 

For further infornation 
contact us now fcr our fi.ll colour 

brochire. 

ALL-IIM-ONE P R I C E 

£129.95 (Inc. VAT) 
RotronicsLimitel Sontosh 
Hot se. Marlborough Trading 
EctQtc. Wcct Wycombc l~bnrl. 
High Wycoiroe. 

HP112tB Tel: (04941452757 E 



HIGH SPEED CASSETTE DUPLICATION 
CASSETTE LABELS 
FINISHED ARTWORK 

CELLOPHANE WRAPPING OF CASSETTES 
FULL COLOUR LAMINATED INLAY CARDS 

IN FACT THE MOST COMPLETE AND COMPETITIVE SERVICE 
AVAILABLE TO SOFTWARE HOUSES LARGE AND SMALL. 

CASSETTE DUPLICATION: Performed 
entirely in rtur premises on the world's 
fastest and most sophisticated machines. 
Only the highest quality tape nsed in screwed 
together cassettes. 
AVAILABLE F O R : SINCLAIR SPECTRUM, 
COMMODORE 20/64, BBC A/B, AMSTCAD, ORICAtWOS, 
DRAGUN J2/M, tLtCTRON, MEMOTF.CH, 
AND ALL MS* COMPUTERS. 

PULL COLOUR LAMINATED INLAY CARDS: From your 
camera ready artwork or produced by our own artist. Also artwork 
and positives for Press advertising (Colour or Mono) and of course 
Cassette Labels. 

CELLOPHANE CLEAR WRAPPING: For that true professional 
finish cellophane wrapping with a tear tab Is available at a 
competitive rate ( C e l l o p h a n e W r a p p i n g i s F R E E t o a l l o u r 
customers using our PACKAGE PLAN). 

Orders can be little as 200 copies 
Why not write for a free quotation (please outline your requirements) 
or Price List. 

LOGICOPY 
3 1 , W O O D B R I Q G E C R E S C E N T , 
B E C K E T T P A R K , 
L E E D S , LSG 3LIU. 
TEL . ( 0 5 3 2 ) 7 8 8 7 5 8 

WIN 
THE 

POOLS??? 

SPECTADRAW 3 - THE LATEST VERSION OF THE 
ORIGINAL AND BEST POOLS PREDICTION 

PROGRAM FOR THE 43K SPECTRUM!! 

"The most user friendly cf ths programs reviewed, raaxing full 
us«of -.ho Spocimm'icolourlaoililicc . . . better than my own 
methods cf the national newspaper*". Personal Computer 
World March 1984 
• SUPP'JRnWTTH A TAT«HÂ -T\PECONTAINING DATA CNOVEH (loot 
MATCHES SINCE 19&)1 

• DATABASE UPDATED EACH WEEK BY USER. 3UT ̂ O TEDIOUSTYPING 
AS THE rEAMAJ-'D DIVISION NAMESAKE ALREADY IN THE PBOGRAK 
• ERRORS C AN EASILY BECCHHU'TFD. TWF PROGRAM EVEN CHECK H 
YOUR ENTRJES! 
• COM?REHENSTVE iNSTOlJCTtOK MANUAL AMD MENU DHI/EN PROGRAM 
• EVEN A NEWCOMEI TOCONPtrflNGCAlIEA3ILYUSESPECTADRAtV3' 
• WILL FORECAST THE LKAS" t.IKELY DRAWS FOn rHOSF v. wn ju yrE H 
TOBET ON FIXED ODDS! 
• KOWINCLUDES SFECIASCRT - THEPERM GENERATION PROGRAM 
THAT TAKES SPECTADRAW SPHFDtCTIONS AMD TURNS THIM 1KTO A 
PESM. COMPLETE YOUB COl JPOh 01 RiCT FROM TEE SCR JEN1 

• FULLY MICHOJKlVt (JUMK1TUSLE - LOADS AND SA VIS THE DATA KHi )V{ 
YOLtRKICRODniVEIN SECOFDS' 
• COMPATIBLE WITH THE C1JR R AH M)CROSPEECIt SYNTHESISEft THE 
FIRST POOLS PRTDICTIOtfS PROGRAM THAT WILL READ YOU ITS 
PRIDICnOHS' (n.D. THISFACH J1 * WILLCJ4LY WO.IK ir YOU HAVE A 
CURRAH MCRCSPEZCHUNIT CONNECTED TO YOUR COMPUTE.!) 
THE INTERNATIONALLY fOPULAfl POOLS PREDICTION 
PROG FLAM (HOW IN USE H 14 DIFFER KTT COUHTRHS) STILL 
AT THE '/NEDATABLE PIUCE OF £9A1 IHCI.USIVC fCHEQUEi t 
P.C.»PAYAILETOB.S. McALLEY) 
(Wt DISPATCH EVERY MONDAY D JRIKG THE FOOT3ALL 
SEASOn WITH THE DATABASE MADE UP TO INCLUDE ALL 
M ATOKES TO THE DATE Or DISPATCH 

SPECTADRAW (Dtpt vC j , COWLEAZE CHINNOR, 

OXFORD OZ9 4TD (TEL: 0&44-5246) 

MAIL ORDER 
PROTECTION SCHEME 

If you order goods f rom Vlail Order advertise-
ments in this magazine ond poy by p o 3 t in 
advance of de ivery. Your Computer wi l l consider 
you for compensat ion if the Adver t se- should 
become insolven: o ' bankrupt, provided that: 
(1) You have not received the goods or had your 

money returned; and 
(2) You wri te to the Publisher of of Your 

Computer summarising the situation not 
earlier than 28 deys f rom the day you sent 
your o r d c end not later than t w o months 
f rom that day. 

Pleese dc not wa t L n t i l t h e ast moment to iofcrrr 
us, Wher you wr i te we wi l l tell you how to make 
your claims and wha t evidence of payment is 
required. 
We guarantee to meet claims f rom readers made 
in accordance w i t h the above procedure as soor 
as possible after :he Advertiser has been decla*ec 
bancrupt or insolvent. 
This guarantee covers on y advance payment sent 
in direct response t o an advertisement in this 
magazine not, for example, payment made ir 
response to cata oyues ctc. , rcccivcd as o result 
of answering such advert isements. Classified 
advert isements are excluded. 
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Two Tribes — music and 
micros: Meirion Jones 
talks to the man who 
mixes them for Frankie. SHOW 

Frankte's engineer Steve upson 
r relaxes 

O HOLLYWOOD 

Wrni I R A N K I L ooi^; ro H O L L Y W O O D ^ new 

album due out in weeks Steve Lipson stares 

across a mixing desk into the void of a record-

ing studio trying to improve on the great 

sounds he engineered for Relax and Two 

TribefAVur. 

At the console he strikes a pose worthy of 

Captain Kirk at the controls of the USS Enter-

prise but Steve is under no illusions that he .s a 

man with a mission, "I don't want to he 

Mother Theresa", he says. "1 am the person 

who is emplcyed to help defraud the public 

and rightly so — because if the public honestly 

believe what they see they deserve to he 

defrauded. 

"Frankic arc nothing out o f the ordiiary. I've 

read articles which say they don't play on their 

records. This is a slight wist of the truth. In 

fact they play on their records then we make 

what they do better which is a perfectly logical 

thing to do. They're 20 years old — we're 

much nld jr — we've had experience of making 

records and can make what they do sound a 

hundred rimes better. The artist become; a 

performer. He's the guy who fronts the whole 

tiling which is how it should he. I f you have a 

tremendously good group to start with you 

limit the amount of input vour production side 

can put in." 

Steve's fraud factory is Sarm Studios in 

London. Outside it looks like the chabby 

derelict warehouses you expect to find at the 

wrong end of the Portohello Road. The only 

clue to its tnie purpose is a couple of fans on 

the steps in long black and white Relax T-

3hirts, They look like a pair of lost xebras as 

they wait for a glimpse of their heroes, 

Inside, Steve Lipson is busy at the contiols 

of his Sinclavier computer. Apart from the 

usual Qwerty keyboard and TV screen this 

ha* a 20 Megabyte hard di3C storage unit — 

that's 500 times the capac.ty of a Ccmmodorc 

64 and a piano keyboard. Steve uses [he 

Sinclavier mainly as a sampling machine. He 

can rake fny noise whe:he_ it s a bamboo cane 

hitting a shopping trolley or aom;body hitting 

a snare drum and then produce a sequence of 

sounds based on that to create £ new 

instrument. 

Steve makes it sound very simple: "some 

geezer bangs a -jnare in the air. I get it to 

sound as wonderful as I can, stick it in the Sin-

clsvie', organise it so that ii's occupying as 

little space as possible for maximum effect and 

then proceed to sequence it. Then it is reverse 

compiled into script language." With his right 

hand Steve plays a bass lire fiom Relax on the 

piano keyboard w.nile his left hand on the 

Qwerty throws it on to screen as script 

language. On screcn, phrases can be edited 

and repeated — jus: like wore processing with 

sounds. 

Another stab at the keyboard shows the file 

catalogue for two of the tracks from the new 

album, Only Star in Heaven and Black Night, 

White Light. Steve keeps most of ihc 20 

Megabyte memory in use most of the time, 

making back up copies of any material he does 

not need immediately so he can free space. Ii 

is reassuring to know that even with such 

expensive equipment things can go wrong. 

The cartridge machine which shculd make 

the back-up copies on to tape is malfunc-

tioning so Steve is having to use floppy d scs 

"and 20 Megabytes is something like 200 

discs so it's hopeless." 

More and belter equipment solves some 

problems but also creates new ones. "With 

Relax the problem was we were using an 

analogjc tape rccordcr. Now we're ufing a 

digital — hig difference." But on the new 

album "a lot of the bass sounds we're using 

now are two machines syr.chtonised togeiher 

which poses a great deal of probems." 

While Steve deals with the technical side 

producer Trevor Horn is the man with the 

golden ears who seems to know what the 

public want to hear. "I am working wi:h the 

best producer around. I will be wording on a 

track for days ar.d days and Trevor will walk 

in — he's very good at looking at ihe overview 

— and he'll sav, 'No this track is mbbish, start 

again' . . . Trevor signed Frarkie goes to 

Hollywood because hs thought they were 

rid.culoua — good singer bu: absolutely 

ridiculous. He had two attempts to -ecording 

them, both disma. failures. I got recom-

mended to him — r's not what you know it's 

who you know — I started eng.neering and 

did Relax." 

The phone rings — oh no it's Trevor — but 

this time he is not asking fcr a track to be 

scrapped but just for a snare drum to be taken 

off" one of the songs on the new album and 

replaced with another snare drum and a 

tambourine. Hit's a simple pari Steve can do 

that in a matter of minutes. " I f it's a com-

plicated part it coull take me four or five 

hours. It's easy now but thcvcrv iir3". time I 

did it, it took mc a whole day." 

With a virtually unlimited bjdget for new 

equipment Steve can afford to dream cf 

tomorrow's machines. 'You will have an 

infinite track tape recorder, you will record 

something and ther. be able to move t 

wheiever you want to." But this will require 

new forms of computer storage "hard disc is 

so primitive". 

Steve docj not feci that the empires of the big 

recording srudios are under threat from home 

computer-based systems using converted 

Commodore 64s and Midi compatible Yamaha 

CX-Ss. "Nothing is going to happen with all 

that stuff. Midi's useful but going to rur. out 

shor:lv. There will be a Midi 2. 

"8-bit sounds an: unusable — rhe F^irlight's 

different because it has got a graur.ch noise of 

its own. It just lowers the quality of what we're 

goin* to be hearing. Very few people have got 

a.l the gear and then everyone else w.th their 

CX-5s and Commodore 54s will be struggling 

desperately hard with no: really a hope in hell, 

apart from the odd genius." 
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Its eas}̂  to 
complain about 
advertisements. 
But which ones? 

At l«t. the fiitt joyMidt that puis th» fifing bLtto n 
when it shouU have b* en in the (irat placs 

Every week millions of advertisements 

appear in print, on posters or in the cinema 

Most of them comply with the rules 

contained in the British Code of Advertising 

Practice. 

But some of them break the rules and 

warrant your complaints. 

If you're not sure about which ones they 

are however drop us a line and we'll send you 

an abridged copy of the Advertising Code. 

Then, if an advertisement bochers 

you. you'll be justified :n bothering us. 
The Advertising Standards Authority. 

If an advertisement is wrung, we're here to put It right. 

ASA Ltd. D.-pt 2 Brook House,Torrington Place. London WC1E 7 H N 

V 
This spac; is donated in the interests of high standards or adverrismg. 

COURSEWINNER 
The Punters Corrpuier Program 

GOURSEVFIMN F.R allows you in use the povtr of your 
compuctr to get ihe etfee on the bookmaker. 
• COUfcSEXINNER cuMdiri. a Jiuhaa; full ol dersil«1 

; information or ill! English and Sajttisi flai cou-ses 
; Thewn l<adinB(ockcysaiidtrabiirrb, uid effect uf tic 

Jraw is detailed Iitcach course. 
I'his tnlurniiiLuii eui bt displayed on the scieei .n aiiv lint 

• The proqttin analysts ihrsc facioo curubinai wi h th: results 
of the bst three tutirgs, staruijt pr.ee aid weightearned. 

• COl'KStWINNEK i; simple and quick m life, vrt very pcsverfUl. 
• Roxfvl with i1:tdilcd uiilruciiotibooklet. 

Price £12.50 aL inclusive IMMEDIATE DISPATCH RFTUKN O ? K K T ; 

Asailabk for 
SPECTRUM >48 K. . BBCiB .COM.VODORF.i4.ERACON.AITLl- Wile, ATARI <8K 

POOLSWINMER 
The Ultimate Pools Prediction I 'rogran 

• POOLSWINMER is thenost soph.sticsted pools prediction 
aid ever prodjoed It corns ei>npleie wi h it« own massive 
database 

• Can be used tor Scoredrawi, Draws, Awiys and Homes. ' | 
• The cfatatkiseeunliiiiii over 20000 tnalelts (10 yeirs league 

football). It updaus auomiricalya! rest Itsomein. 
• The precise prediction formula can x set by Jie user. This j 

allovs development of you-own uniqiic netlod. 
• Paekyge ,s eunpltte wth program, database wd detailed 

instruction booklet. 

Price £15.00 alt inclusive IMMEDIATE DISPATCH 'RETURN O- PO5'1"> 

Available tnr. SPECTRUM:48K:, ZX»I (16K:. BBC U;. COMMODORE ft, DRAGON, 
ArPLE II,'lie. AVAR. :4SK.:. 

AvjJihtc from dealers <« diied (rtrtjni i i (*>sfrun; 

^ SOFTWARE 
37 Council lor Lane , Cheatlle, Cheshire. Phone:061-428 7425 

fmt 
Butt at 

Ilia me*! 
Cu 'fccide' 
.5*1% Qlp 

bin hag* 
Ill Cod . IS HERE! 

THE TOP (( 
AMERICAN { 
JOYSTICK 
fS NOW AVAILABLE 
IN THE U.K 

(o 
flubtnf 

, Sotliin 
\ Cups1* 

One HjrrJ 0 Jttalun 

SPECTRUM ONLY£igss+CJ50p+p 

• Including Interface to plug straight ir.to the Spectrum. 
• The first Joystick tc givo yau "Arcade " fad and contrd. 
• "Jet Style" heavy dJty, diamond cut grip. 
• Fire Tngger placed under your index fnger . . the finger with 'he 

fastest rcftc* ac'ion. Self centreing. 3C0" action. 

• Compatible with most of the latest Software (Kampton system). 

Also available for Commodore/Atari/ BBC f 

N E W l NEW w t W M m only £29.99 

SPEECH 
SYNTHESIZER 
WITH BUILT IN 
*

JOYSTICK 
INTERFACE 
mm SPECTRUM 

• Simply plug into an exciting 
new world of computer speech synthesis. 

• Latest State of the Art Electronics. • Lses the 
Allophone system. • Produces any word or phrase froTi an unlimitec 
i/ocahulary. • Speaks directly Through "TV speaker. • Also Armllflas 
Spectrums own sound through fV speakerl • Built in joystic< 
Interface accepts any Atari type joystick for lul ganes control. 

(KMinpstui oo iipatiLibl. " Coiiijiltilt: willi Demo CisscUu 
• Full Instructions 

NOW for the Commodore 6 4 
The C0MMVERSA 1 
SPEECH SYNTHESISER / 
CARTRIDGE 
£24.99 
PRICE BREAKTHROUGH. V 

• Simply plug into the exciting world of Speech Synthesis. 
* The Commversa iasan unlinitcd vocabulary usirg the now 
alondnrd Allophona Svatem. * Programming is so easy and scntenccs 
can je nads up in minutes! • Comes complete with full instruction 
+ F'ec D c n o T a p c . No e>tres required. 

L TrigaCcmmafidSpo:trum £19.S9 
'. ! Tritp Ccmmand Atari £9.J5 
C TrigaCemnnanrl Commodore . ... £12.i9 
L Triga CcmmandBBC £19.S9 

VokBox, Spfictrum £29.J9 
r Vn> Boi and Tripa Comrranri f39 49 
C Conmwrsa Commodore 64 £24.99 

Postage Flense Add LI.50 
TRADE ENQUIRIES WELCOME 

?<\ HR CKEDIT 
CARD LINE 

ALLOW 
7 DAYS 

• • WITS, FLNTON I VOLS TRIAL LSMIt-
j u H a K l . DEV»5Bt<nY ROAD, FEN ION. 

m - ^ - m n u a n f - STOKt ONTnZNT 
iEtE'ii? ! ! ! V ! n ! V 3 TEL 078227815 
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Mus i c AMD COMPUTERS hLve been on a 

collision course for some time now, and the 

noisy impact is imminent, You only have to 

switch on ihe radio to heat comouter-

ger.erated rhythms and music. A whole new 

lanipiage haa evolved that la^ks o f sampling 

and the M id i interface. 

Everyone knews that Frankie Goes To 

Hollywood uses a digitised version o; Led 

Zeppelin's drums, and that 'he modern 

keyboard in3:runicnt has enough compxutng 

power to run your local power station. 

Soon this technology will be available in 

people's homes. Already microchip piar.us 

and organs are pushing out the steam-driven 

versions. While that ether popular piccc of 

hnuseholc furniture, the micro, is being 

revamped as a musical beast. The next wive 

of computers will be more musical than the 

last, but for now we will have to make do with 

existing technology 

Micro musicians have two options. They 

car. take the hardware route, or the software 

route. Hardware involves expense and even 

sometimes the horrors of a soldering iron, 

while there are u number o f interesting, yet 

simple software solutions available. 

Music Processor 
Ouicksilva — BBC B 
ONCE LOADED, the s:reen displays a 

parameter map which allows access to various 

niLsical functions — lor example, instrument 

tore, volume and octave selection for etch of 

four channels — ar.d an cptional metronome 

facility. These are charged using the function 

keys — not a difficult technique to master 

easily. However, with a maximum of only-

nine numerical values for each function, there 

is not a great deal cf resolution, and the 

SOFTWARE 
difference between one value and another can 

be extreme. 

Thi n- :ire also drive functions — play, last 

forward, and rewind — which arc accessed via 

the cursor keys. The remiinder of the screen 

is taken up with details of the four channels as 

you record and play music, 

Recording is also a fairly simple affair, 

us.ng the shift and keys. The counter ticks 

away, and o:T you go in real time, using the 

QWERTY keyboard. The Return key takes 

you out of the record mode, and a one-key 

function plays rhe nine birk. warts and all. 

Overdubbing is achieved by changing 

channel, key IT', which enables the original 

lu.ne, as well as the overdub, to be heard. 

Channel 4, by the way, is reversed purely for 

noise for -hythm pnrposrs The whole 

procedure is quite s:raight:orward, but as 

always there are drawbacks. 

First, the real-time input is difficult on the 

QWERTY keyboard, anc: it is al! nio easy to 

make mistakes. Although there are editing 

facilities, we found it difficult to make them 

work. The sounds themselves are less lhan 

brilliant, but that has more to do with the 

limitations of the BBC B than wi:h the 

software — after all, there are not many 

variations to l square-wave beep. 

'I"he software is well-written, and rhe author 

is obviously musically aware. With the 

addition of a standard keyboard and better 

sound chips, ii coulc be a potent system. As it 

is, both the music programmer and the pro-

gramming musician are likely to be 

disappointed. 

Synth 
Worm Soitware — BBC E 
SYNTH TURNS your RRP. i-ito an organ. Page 

I gives you Play, whereby .he QWERTY 

becomes a musical keyboard with the top part 

a monoph.onic beep, and the bottom part 

playing chords of the major, minor or sevenih 

variety 

One amazing shortcoming is that you 

cannot play both ir.elody anc chords at the 

same time, whic.n would seem to negate the 

provision of such a facility — unless you have 

multi-track recording equipment, in which 

case you probably would not war.t to use the 

somewhat lack-lustre BBC B tones. 

Page 2 allows you to modify the envelope of 

the sound, and thereby its tone, but again the 

sounds obtained may be more suitable for a 

Pac-Man game than a synthesiser melody. 

Page 3 is a Help page, containing information 

on how to use the program. Were it possible 

10 program a tune into one clianr.el and 

chords into another, this might be a useful 

package. This failing, taken wi:h the limited 

tonal range, makes this piece of software 

disappointing. 

Multisound Synthesiser 
HomiK — CUM-b* 
THIS PACKAGE is by far the best of the bunch 

The flexibility and range of the Commodore's 

sound chips mean that the system's potential 

greatly exceeds that of many other computer-

based instruments The basis of operation lies 

with ituee screen displays — control panel, 

special effects panel, and ths keyboard. 

Switching from one to :he other is a one-key 

operation, and an easy-to-follow explanation 

of ba3ic sound synthesis is provided in the 

manual, covering the simple wave-shapes — 

figure 1 — and use of filters _o con-rol rhe 

harir.onic content of the sound — figures 2 

and 3. 

The control panel features wave and filter 

controls, each wit.i single-key representation, 

i-nv.*lnpi* (ADSR) control is simply don* 

incrementally. The sounds are actually 

produced in the keyboard mode, again using 

the QWERTY keyboard. Your :une is created 

(continued on page 79) 
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If you've ever wondered how it 
feels to be Eddie Kidc.. .defying 
dange- and gravity, soaring or a 
motorbike over a long lire erf cars 
. . . here's your chance to ind outl 

This fabulous new gatTe -
Jump Choi enje - has been 
prodored for/ouby Warlech, 
with a lot of help frorr Eddie 
himsef. 

At the age of 12, Eddie Kidd 
was jumping over oil barrels on a 
bicycle. At 18, he shattered the 
world record with his astounding 
leap o1190 feet -clearing 14 
double-decker btses. Can you 
match his skill, courage, control 
andice-ccol nerve? Jump Challenge 
wil show how you cotipere with the 
Kirg of MotorCycle Stunts! 

._ . -.Ttrn-riTHlM I 

i O r. >.JJ 
C83T~~ ,p»rr | M 

jPEOiUM SPECTBUW CBM6» 

Just like Edcie, youll start by trying to 
f tear hairelson i bi-pfd?. gradually 

working up to attempting Eddie's daring 
leaps which have thrilled mitlicns 

around the word! 

• 100% tnacilne code 

• separate control of bike and ricer 
for incredible realism 

• dangerous headwinds for added 
difficulty 

• scoring system-fo-successful jumps 

• joystick or keyboard option 

• PLUS!!! You car enter the Official 

International Jump Challenge 
Competition! 

Details on cassette insert 

Available trorr leading software 
retoile-5 OR otdertodoy 

by mail, price £6-95 (48K 
Spectum) or£7 95 

(Commadcre C4, 
SJC T, & Electron) 

including VAT and PSP. 
Please moke cheque or 

postal order payable 
tc Software 

Communications Ltd. 
Allow 7 days for ddiveiy. 

m o i t c c h Mertech Is the registered trade mar* of Software Communications Limited 

Mertech House, SayTerrace, Pevensey Bay, East Sussex BN24 6EE 

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

48K SPECTRUM • COMMODORE 64 BBC 'B' • ELECTRON 



(continued frorr. page 77) 
by single-key selection, and playing in real 

time. You cai ihen add more music it" you 

wish, i.nd you can opt for the computer's own, 

"auto-spared", tempo and note length. 

You will not oe able tc alter the speed of 

playback while the tune is being played, but 

you can choose :he rijht tempo before 

recording Playing is rnonophor.ic, with the 

highest note taking piior.ty if two keys are 

pressed simultaneously. One useful feature is 

the two playbick modes. Mode II, for 

example, enables the piayer to vary the 

playback speed by using the < ar.d > keys. In 

addition, the background playing mcde means 

that overdubbing is possible. Nine tunes may 

be stored in the compter's memory, but only-

one will play bark nr a rime 

Operation ;s mad: eesier by use of a cursor 

for each note played, providing a I'isual aid for 

these unsure of their touch on tne keyboard. 

Editing is a simple task, and the multisound 

also has a drum node, consisting of eight 

built-in patterns selected from the control 

panel. Any d_um pattern acts as < background 

tune, and the rhythm sound can be sltered 

through the ADSK selectors. You can also 

wrte you- own i l r im r inline in the sarrr way 

as a background tune. 

The two main factors in this package's 

appeal are e3se of use and the sounds avail-

able. Programmers and musicians may find 

thi; a useful writing tool, .is well is a sourer nf 

pleasure. 

Features such as oscillator anu envelope 

sweeping, ring modulation and v/ave-torm 

synchronisation controlled by the special 

efT'ecrs pfnel, add greatly rr. the machine'* 

sound potential, while he software is sensibly 

written and well explained. 

Musicmaster 
Incognito Software — 48K Spectrum 
AGAIN, A WELL-WRITTEN package l.mited by 

the Spectrum's -;ound capability A keyboard 

overlay is provided to simplify playing, and 

two modes arc available. The f rst is Stave, 

giving a two-octave range of notes and 

matching stave screen display; the second is 
Keyboard, giving a 1 7-note playing rarge. 

A series of reminders display length of note, 

rests, deletion, and so on. Bar signs are 

inserted automatically, indicating this 

system's usefulness as an educat onal aid. 

The package is limited — for example, only 

one tune car. be retaired at any one time -

bu: operation is very simple, and tunes, once 

entered, can be amended easily. Familiarity 

with this instrument may he p your ktybord 

literacy if you ore just storting ou;, and maybe 

a useful refresher for those who have forgot:en 

their music theory. 

From the point of view of a poverty-stricken 

music.an, many cf the available software 

packages for computet base synthesisers will 

be disappointing, due either to the poor sound 

range, or the limitations imposed by the 

software itscif. The Commodorn program is, 

in effect, a useful ink between the standard 

pUy a; you leorn material., and the impending 

invasion of specialist packages such as 

Yamaha's new range. 

This is not to deny 'hat the BBC tnd 

Spectrum, program; cat fulfil a role — they 

me ccnamlv excellent educational instru-

ments — but it is doubtful whether they will 

he suitable for someone intencine to use the 

computer ;s a serious writing tool. 

Musicians — like everybody else — will 

a.jun be facing a bewildering choicc if they 

intend to make use of new technology. The 

only advice that can re til v be given is to te 

sure of whet you want before you buy it. Th.s 

may seem fatuous, but there is nothing mote 

frustrating than baying L package whiirh turns 

out to be a shelf-filler and nothing else. 

If you want to use the computer as a complete 

system, you will have to be more selective. 

Figure 1. Saw tooth. 
The sawtooth wave-form produces a tinnier sound, similar to a plucned stnng instrument. 

S a w t o o t h 
Wave 

/ I 

V / 
7 T 

t i m e 

Figure 2. Low-pass filter. 
The low-pass filter aliovss a'l notes below the cut-off pcint to pass unchanged. Notes 
aUuve the cul-o.'f pvio'. ate muted al a rate of 6dB per octave. 

100% 

L O W - P A S S 
F I L T E R 

A m o u n t 
Passed 

c u t o f f 
f requency 

Figure 3. Band-pass filter. 
Tim Ound-paSS filial lituivs notes Outh aOuve and Jetuw ihtt cu'-vff al a late vl 6U3 pur 
octave. 

B A N D - P A S S F I L T E R 
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c u t o f f 
f r e q u e n c y 
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W H I I E O O M P I L : N G music programs using the 

Commodore 64 synthesize i , I suou realised 

(hat ii was sorely lacking in sound commands. 

It also necessitated the memorising of a large 

number of Poke addresses in order to be able 

to define the volume, wave-type, wave-shape, 

filters ctc. For this reason I developed Musik 

64 — a program which adds 13 new 

commands anc which requires only one 

address — Sys 820. To use each of these new-

commands it is only necessary to type a sir.gle 

letter eg., V fui volume, 3 fcr sound elc. 

Musik 64 uses lir.es 63500 onwards, leaving 

lines 1-63499 free for writing any desired 

program. The programmer merely loads 

Musik 64 and ;an then des.gn his program 

using thoc cxlta commands. 

In order to get the program to run it is 

necessary to includ: a line 

0 GOTO 63530:(C) 3.BARBOUR 

typed exactly as shown here. There must also 

be a line I. This could be a Kern statement or 

the first line of a program. 

When the program is Run, there will be a 

delay of about 20 seconds while data is be.ng 

stored in memory. This delay will not occur 

on subsequent run: — uule« die machine is 

switched off! — as the program checks to see if 

the data is already in memory and jumps 

straight to line 1. The format for using .he 

new commands is: 

SYS 820, comrrand.volucG 

eg., 10 SYS 320,V,'5 

Several different Musik 64 commands may 

be used in a single line using only the one Sys 

820, as long as each command is separated bv 

a semi-colon instead o f a colon. Non .Vlusik 64 

commands must still be separated by a colon. 

For example: 

10 SYS 820,0,3;=,64,128,C,0,0,0; 
V,15:A= ":SYS 820 N 
20 SYS 820,R,15 
30 END 

The commands arc: 

B V (Volume). The format for volume is V, x 

where x can be any value from 0-15. For 

example: 

10 SYS 820,V, 15 

H W (Waveform). The parameters in this 

command describe :bc type c>f waveform lot 

each of the three voices. This can change the 

sound dramatically. 

The values lot each voice and the shape of 

wave they represent are: 

i. 17 This defines a triangular waveform. 

The triangular wavefoim has a twangy sound. 

ii, 33 Th.s defines a saw-tooth waveform. 

Thi saw-ooth waveform haa a more hollow 

sound. 

Pulse wioti -

sounds, due to the fact that the width of the 

pube must be defined before t will play (see 

next command). 

iii. 65 This defines a pulse waveform. 

Th.s waveform can give a wide range of 

iv 129 This defines the noise waveform. 

This is a random wave which can be used for 

sound effects. 

Tie format for this command is W, v l , v2, 

v3, where :he v l , v2 and v3 refer to the three 
voices. v must be chosen from the values 

listed above, viz. 17, 33, 65 or 129. 

Each vo.ee may have a different value or 

some or all the voices can be the same, For 

example : 
45 SYS 8£0, W,17,33,65 

The above line defines a triangular wave for 

voice 1, a saw-tooth wave for voice 2 and a 

pulse wave for voice 3. 

If any voice is not ueed, a value of 0 mu3t be 

entered. Voice 3 will not produce any sound 

tinti the pulse width is defined, 

• 1J {fulse width). This command is only 

needed if any of the three voices have had a 

puis; wave defined. 

The format is P, vl, v2, v3. v can be any 

number from 1 to 4096. A value of 2348 will 

produce a squire wave. 

Only voices with a pu.se wave need to have 

a value for p.ilee width defir.cd. For other 

voices, a value of 0 must be entered. Fot lire 

45 to work, a line such as l he following is 

necessary: 

47 SYS 820,P,0,0,2000 

| E (Envelope). No: only can we define the 

type of wave, but we can also shape this wave. 

This is known as the envelope of the wave. An 

envelope must be defined tor each voice you 

are usir.g. There are four par s to the wave 

that m u s t be def ined. 
i. Attack: This is the rate at which the note 

rises from 3 to peak volume. 

n. Decay: This is the rate at which the 

volume of the note falls away. 

iii. Sustain: This is the mid-range volume 

that the note will nold until it is almost 

finis.ned. 

IV. Release: This is the rate at which the 

note eventually falls From the sustain level to 

*0. 

The diagram below shows the four parts of 

the wave envelope. 

=oahvokjn« 

Ausain i?vel 

Dotay fits 

F.jch pan of the envelope has a value from 

C-15. Unfortunately, it is ncccssary to 

calculate one composite number out of the 

Attack and Decay values, and one composite 

value out of the Sustain and Release values. 

This is done according to the following 

formula: 

Attack/Decay value = 

Decay + (16 x Attack; 

SuslttinfRelease value = 

Release + (16 x Sustain) 

Thus, if we chose the values: 

a = 10, d = 5, S = 9, r = 4 
The two values that would be calculated are: 

?yd = 5+. (16x10) - 165. 
S/r = 4+ (16x9) = 148. 

c o m m o d o r e 

Graham 
Barbour's baker's 
dozen of sound 
commands puts 
some yeast in 
your 64 

The format is: 

E, ad , srl, ad2, sr2, ad3, sr3. 

e.g. 40 SYS 820. E, 64, 128, 5, 10. 50, 200. 

H S (Sound). This command allows you to 

play a note or a chord for a specific duration, 

after which th;: sound :s turned off. This 

ability to define a duration is sorely needec. on 

the f4. This new command replaces the 

numerous Toi coiuinaudi formerly required. 

The format is: 

S,nl,r2,n3,d 

The value fo" n can be from 0-65536 and 

can be found in the note able n the 

Programmer's Reference Gjide. The value 

must bt taken from the table marked 

"Decimals" 

If you only have the 64 Manual, these 

values must be calculated using the formula: 

n = (H i :roq. x 256) i Lo frcq. 

The values for Hi anc Lo freq. are found on 

page 152 of the manual. 

If you do not wart a sound from a particular 

voice, a value of C must be defined for that 

voice this represents a rest. 

The duration can be any value from 

0-65535; each unit represents l/60th of a 

second. Thus 60 will represent a du-ation of 1 

second. 

I f a value ofO ij used, the note will jilay 

continuously until switched off or until 

another S command is encountered. For 

example: 

50 SYS 820, S,4000,5000, 600C, 120 

f f 0 (Off), This command is used to zero or 

switch off all sound addresses (Waveforms, 
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Volumes etc.). This usually takes about 20 

sees, in Basic, but this new command does it 

almost instantaneously. 

The format is: 

O.v 

v can ":>e from 1 to 3. 

A value of 1 clears voice I; 2 clears voices 1 

anc 2: while 3 clears all three voices. Any 

value clears LII tillers and the volume. 

The following four commands are used to 

set the sound filters. The fibers are used to 

change the harmonic structure of the wave. 

With the 64 we have thre; d ffe~eni types of 

filtering. These mcv be used separately, or 

two or more can be used simultaneously. 

There are a number o f con.rols which must be 

set when using a filter. 

| F (Filter set). This command defines 

which voices are to be iltered and which not. 

The format is 

F,v1,'/2,v3 

If v .s given the value I, then that voice will 

be filtered — if v is zero, that voice will not be 

filtered. For examp.e: 

70 SYS 820,F,1,0,1 

hi this case, voices one and three will be 

filtered while vcice two remains unchanged. 

The nest three commands will only affect 

the vcicei you have selected to be filtered. 

Tile re is not J diffeient filter for each voice — 

the chosen fi.ter will act on all the voices you 

have decided to filter. 

B C (Cut-off point). Thi:- tells rhe computer 

the exact stage in the wave cyc.e where the 

filtering process mast begin it .s a reference 

point for the filler. Tile formal is: 

O.V 

v can be ar.y value from 0-255. For example: 
/U SYS UklJ.CJ.IUU 

| M {Filter mode). This romrmnd defines 

the type of filter to be used. The £4 lias three 

liltei modes, which can be combined. 

a. Hi^hpass This pisses over all values 

above the cut-off poitii while attenuating the 

frequencies below. 

b. Low pass: This passes Over all the low 

frequencies while attenuating the others 

c. Band pass: This attenuates all values 

except :) narrow bsrtd :iround thr cut-off 

point. 

The format is: M,HP,LP,BP 
A value of 1 sets that type of filter while 0 

clears it. Far example: 30 SYS 820,M,1,3,0 

In this example a high pass filter lies been 
selected. 

• R (Resonance). This is the last filter 
ccmmand which sets the resonance of the 
filter. The format is: 

R.v 
v Luu be from 0-15. Tui example. 

100 SYS 820,R, 14 
110 GOTO 10 

The last three commands ere extremely 

useful. They allow a program, which plays a 

tunc, to be built in memory using voice 1. 

When the program is exe:uted, it plays in the 

background,, allow.ng another program to run 

simultaneously. This is very effective for 

designing games, allowing the gsme to be 

ptayed while iv.usic p.ayt in the background. 

The music can even play while you are 

programming, and adjus.trients can be made 

to the music program — Volume, Wavefcrm. 

Envelope etc. — while it is actually playing. 

Because only voice 1 is used, voices 2 ar.d 2 

are left free for additional sound elTec s. 

| N (New). This will rub out any tune in 

memory. It should be used before making up i 

tune. The format is: 

N 

For example: 

110 SYS 820 N 
• L) (Uata). This will store the r)e<t note and 
duration in motion'. Format is: 

D.n,d 
n can be any number from 0-65000. Sec 

Sound command; line 50. 
d (duration) can be 0-255. (60 is equal to 1 

see). For examole: 
120 SYS 820.D.2C00.120 

These values could te read from a sata 
statement — see program 2. 

• X (EsceuLe). When yjui tune is finished, 
this command will cause it to ptav. Format: 

X 
For example: 130 SVS 320,X 

When a program, wh.ch pkys a tune, is 

run, the tune will repeal until ihc D (Off) 

command is encountered. 

Although constants have been used for rhe 

vdues in the above examples, ii is permissible 

to use variables for the values in any of the 

commands — as has been done in the demon-

stration programs. (continued on next page) 
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9 OOTO63950 : CC j" G.3RFBCUR 

1 RE'1 START 

63499 END 

63583 fl=43152 

63501 RERDB:IFB=-1THEN63503 

63502 POKEfLE R - r m :C0T0C3Sei 

63503 3V530192 :GOTOJ 

63504 B R T R 1 6 9 , 7 6 , 1 4 1 , 5 2 , 3 , 1 6 9 , 4 8 , 1 4 1 , 5 3 

63505 T R T R 3 . 1 6 3 , 1 5 2 . 1 4 1 , 3 4 / 3 , 3 5 , Z 3 0 , 1 2 2 

63505 D R T R 2 3 8 , 2 , 2 3 0 , 1 2 3 , 3 6 , 0 , 0 , 0 , 1 3 8 

6350F DRTR122 2 0 1 , 2 3 5 , 2 0 8 , 2 , 1 9 3 , 1 2 3 , 0 , 3 2 

53303 DRTR233, 1 / 4 , 3 2 , 1 3 8 , 1 7 3 , 3 ^ , 2 4 7 , 1 83 , 165 

6350? I R T R 2 0 , 9 6 , 0 , 3 2 , 1 1 5 , 0 , 2 0 1 , 6 5 , 144 

63513 P R T R 3 , 2 0 1 , 9 1 . 1 7 6 , 5 , 7 6 , 6 3 , 1 3 2 , 2 3 4 

b W U UH1H234. 1 6 2 , 1 1 , 1 0 8 , 0 , 3 , 1 4 1 , 0 , 2 0 1 

63312 D R T R 2 3 1 . 8 6 , 2 9 8 , 2 0 , 3 2 , 1 6 , 1 3 2 , 3 2 , 3 5 

63513 BRTR192. 163 ,24<3 ,45 , 2 3 , 1 3 2 , 7 6 , 2 0 3 , 193 

63514 D R T R 2 3 4 . 2 3 4 , 2 3 * . 2 3 4 , 2 3 4 , 2 3 4 , 2 0 1 , 8 7 , 2 0 8 

63515 D R T H 3 3 , 3 2 , 1 6 , 1 3 2 , 3 2 , 3 3 , 1 3 2 , 1 6 3 , 2 0 

63516 DRTR141 . 4 , 2 12 , 141 . 96 . 2R1 , 3?.. . 1 9 ? 

63517 B R T R 1 S 3 . 2 0 , 1 4 1 , 1 1 , 2 1 2 , 1 4 1 , 9 7 , 2 0 1 , 3 2 

63513 D R T R 3 5 , 1 9 2 , 1 5 3 , 2 0 , 1 4 1 , 1 8 , 2 1 2 , 7 6 , 2 5 0 

63519 D R T R 1 0 , 0 , 7 0 1 , 6 9 , 2 0 8 , 5 3 , 3 2 , 1 6 

63520 B R T R 1 9 2 . 3 2 , 3 5 , 1 9 2 , 1 6 3 , 2 0 , 1 4 1 , 5 , 2 1 2 

63321 D R T R 3 2 , 3 5 , 1 3 2 , 1 6 3 , 2 0 , 1 4 1 , 6 . 2 1 2 , 3 2 

63522 D R T R 3 5 , 1 9 2 , 1 5 5 , 2 0 , 1 4 1 , 1 2 , 2 1 2 , 3 2 , 3 5 

63523 D R T R 1 9 2 , 1 6 3 , 2 0 , 1 4 1 , 1 3 , 2 1 2 , 3 2 , 3 5 , 132 

63524 D R T R 1 5 5 , 2 e , 1 4 1 , 1 9 , 2 1 2 , 3 2 , 3 5 , 1 9 2 , 1 6 3 

63525 D R T H 2 0 , 1 4 1 , 2 3 , 2 1 2 , 7 5 , 0 , 1 3 6 . 0 , 2 0 1 

63326 D R T R 8 9 , 2 0 5 , 5 5 , 3 2 , 1 6 , 1 9 2 , 3 2 . 3 3 , 1 3 2 

63327 D R T R 1 6 5 , 2 2 , 1 5 4 , 2 1 , 1 4 1 , 2 , 2 1 2 , 1 4 0 , 3 

63525 3 R T R 2 1 2 , 3 2 , 3 3 , 1 9 2 , 1 5 5 , 2 0 , 1 6 4 , 2 1 , 141 

63323 3 R T R 9 , 2 1 2 , 1 4 0 , 1 0 , 2 1 2 , 3 2 , 3 5 . 1 9 2 , 1 6 5 

63530 3RTR28 , 164 , 21 - 1 4 1 , 1 6 , 2 1 2 , 1 4 0 , 1 7 , 2 1 2 

53531 3RTH76, 13b, W, 0 , 0 , (3, 141, ytf 

63532 D R T R 2 0 1 • 7 6 , 0 , 1 3 6 , 2 0 1 , 8 3 , 2 0 8 , 1 2 4 , 3 2 

63533 3 R T R 1 6 , 1 9 2 , 3 2 , 3 3 , 1 9 2 , 1 6 5 , 2 0 , 1 6 4 , 2 1 

63334 3 R T R 1 4 1 . 0 , 2 1 2 - 1 4 0 , 1 , 2 1 2 , 3 2 . 3 3 , 1 9 2 

63333 3 R T R 1 6 3 , 2 2 , 1 5 4 , 2 1 . 1 4 1 . 7 , 2 1 2 , 1 4 0 , 8 

63336 D R T R 2 1 2 ' 3 2 > 3 5 , 1 9 2 , 1 6 3 , 2 8 , 1 6 4 , 2 1 • 1 4 1 

63537 3 A 7 R 1 4 , 2 1 2 , 1 4 0 , 1 5 - 2 1 2 , 3 2 , 3 3 , 1 9 2 . 1 6 5 

63538 H R T R 2 0 , 1 6 4 , 2 1 , 2 0 1 , 0 , 2 0 8 , 7 , 1 9 2 , 0 

63333 3 R T R 2 0 3 , 3 , 7 6 , 0 , 1 3 6 , 1 4 1 . 8 0 , 2 0 1 , 1 4 0 

63540 D R T R 8 1 , 2 0 1 , 1 5 2 , 0 , 1 6 0 , 0 , 1 6 9 . 0 , 3 2 

63541 D R T R 2 1 3 , 2 - 5 , 3 2 , 2 2 2 , 2 3 5 , 2 0 3 8 6 / 2 0 1 , 2 0 8 

63342 D R T R 2 4 R . , 8 1 , 2 0 1 , 2 0 8 , 2 4 3 . 1 6 9 , 0 , 1 4 1 

63343 3 R T R 0 , 2 1 2 , 1 4 1 , 1 , 2 1 2 , 1 * 1 , 7 , 2 1 2 , 1 4 1 

63344 D R T R 8 , 2 1 2 , 1 4 1 , 1 4 , 2 1 2 , 1 4 1 , 1 3 , 2 1 2 , 141 

63545 D P T R 5 0 , 2 0 1 , 1 4 1 . S i • 2 3 1 , 7 6 , 0 • 1 3 6 , 0 

63346 D R T R 0 , 0 , 0 , 0 . 0 , 0 , 2 0 1 , 7 3 , 208 

63547 D R T R 9 7 , 3 2 , 1 6 , 1 3 2 , 3 2 , 3 3 , 1 9 2 , 1 6 3 , 2 0 

63548 DRTR201. 1 , 2 0 0 , 9 , 1 6 3 , 7 , 1 4 1 , 8 5 , 2 0 1 

63349 D R T R 7 6 , 1 6 7 , 1 9 3 . 2 5 1 , 2 , 2 0 8 , 8 . 1 6 9 , 1 4 

63530 
b-3001 

53532 

53533 

53534 

53535 

63536 

63537 

63538 

53539 

63560 

53561 

£ 3 5 6 2 

53563 

63564 

63565 

53366 

53567 

53563 

63569 

63570 

53371 

53572 

53573 
53574 
53373 

53576 

63377 

53578 

53579 

53380 

53381 

53582 

53583 

53584 

53583 

53536 
53587 
53588 
63583 

53590 

53591 

53392 

53533 

53594 

53533 

53596 

53597 

53398 

53593 

53600 
53601 

53602 

53603 
63604 

53603 

63606 

53607 

5360E 

53609 

53610 

63611 
63612 

63615 

63614 

63613 

63616 

53.617 

536 IS 

63613 

53620 

53621 

63622 

5362? 

63624 

D R T R 1 4 1 , 0 5 , 2 0 1 , 7 6 , 1 6 ' , 133.- 1 6 9 , 2 3 , 1*1 
un i Hbo, i U i , iO i l , , lfe.y . 0 , 1 , W , £ 12 

Df lTF I200 ,204 ,85 ,201 j 2 0 8 , 2 4 7 , 1 6 9 , 0 , 141 

D f l T R 2 3 , 1 3 2 , 1 4 1 , 2 4 , 2 1 2 , 1 6 3 , 0 . 1 4 1 , 2 3 

D R T R 2 1 2 , 1 4 1 , 2 4 7 . 1 3 3 , 7 6 , 2 2 4 , 1 3 3 , 0 , 0 

D R T R 0 , 0 , 0 , 0 , 0 , 1 4 1 , 2 3 , 1 3 2 , 1 6 5 

P R T R 2 0 , 1 3 , 2 3 , 1 9 2 , 1 4 1 , 2 3 , 1 9 2 . 1 4 1 , 2 4 

D R T R 2 1 2 , 7 5 , 0 , 1 3 6 , 9 6 , 3 6 , 3 6 , 9 6 , 2 0 1 

DRTR67 , 208 , 17 , 32 , 16, 192 ,32 ,35 .-192 

D R T H 1 S 3 , 2 0 , 1 4 1 . 2 7 . 2 T ? . 7 6 - 0 . t . 0 

DRTR96, 3 6 , 2 0 1 .• 8 2 , 2 0 8 • 3 4 , 3 2 , L 6 , 1 9 2 

DRTR32, 3 3 , 1 3 2 , 1 6 3 , 1 5 . 4 5 , 2 4 7 . 1 3 3 , 1 4 1 

DRTR247 . 193 , 173 2 4 7 , 1 9 ? , 6 , 2 0 , 6 , 2 3 

p R T f l 5 , 2 0 , 6 , 2 0 • 3 . 2 0 , 1 4 1 , 2 4 7 , 192 

D R T R 7 6 , 0 , 1 5 6 , 9 6 . 2 0 1 , 7 0 , 2 0 8 , 7 6 , 1 7 3 

DRTR247, 1 9 3 , 4 1 , 2 4 0 , 1-11,247, 193 ,32- 5 5 

D R T R 1 9 2 , 3 2 , 3 3 , 1 3 2 , 2 0 1 , 1 , 2 0 8 . 1 1 , 173 

D A T R 2 4 7 , 1 9 2 , 9 , 1 . 1 4 1 , 2 4 7 , 1 9 3 - 1 4 1 , 2 3 

D R T R 2 1 2 , 3 2 , 3 5 , 1 5 2 , 2 0 1 , 1 , 2 0 0 . 1 1 , 1 7 3 

D H T H 2 4 7 , 1 9 2 , 9 , 2 . 1 4 1 , 2 4 7 , 1 9 3 . 1 4 1 , 2 3 

D f lT f l 2 12 , 32 , 35 , 132 , 201 1 , 2 0 8 . 1 1 , 1 7 3 

DATFI247, 1 3 3 , 3 , 4 . 1 4 1 , 2 4 7 , 133- J i t , 2 3 

D R T R 2 1 2 , 7 6 , 0 , 1 3 6 , 9 6 , 3 6 , 9 6 , 9 6 , 9 6 

ERTH96, 9 6 , 5 6 , 2 0 , 77 , 205 , 76 , L 7 3 , 23 

DRTPl 1 3 2 , 4 1 , 1 3 , 1 4 1 , 2 3 , 1 3 2 , 1 4 1 , 2 4 , 2 1 2 

D R T R 3 2 , 1 6 , 1 9 2 , 3 2 , 3 3 , I 9 2 , 2 0 1 • 1 , 2 0 8 

D R T R 1 1 , 1 7 3 , 2 3 , 1 3 2 , 9 . 1 6 , 1 4 1 , 2 3 , 192 

D R T R 1 4 1 , 2 4 , 2 1 2 , 3 2 , 3 3 , 1 3 2 , 2 0 1 , 1 , 2 0 8 

D R T f l l 1 , 1 7 3 , 2 3 , 1 3 2 , 3 , 3 2 , 1 4 1 , 2 3 , 1 3 2 

DATA141 , 24 , 212 , 3 2 , 3 5 , 1 3 2 , 2 0 1 , 1 , 2 0 8 

D R T f l l 1 , 1 7 3 , 2 3 , 1 3 2 , 9 , 5 4 , 1 4 1 , 2 3 , 1 9 2 

D A T R 1 4 1 , 2 4 , 2 1 2 , 7 6 , 0 , 1 3 6 , 3 6 , 3 6 , 3 6 

DRTR36, 0< 201 ,58 . ' 2 0 8 , 9 7 , 1 7 2 , 131, 134 

D R T f t l 9 2 , 2 5 " , 2 4 0 , 8 5 , 3 2 , 1 6 , 1 9 2 , 3 2 , 3 5 

D R T f l l 3 2 , 1 7 2 , 1 3 1 . 1 5 4 , 1 5 3 , 0 , 1 4 3 , 1 6 5 , 2 1 

D R T R 1 3 3 , 0 , 1 3 0 , 3 2 , 3 5 , 1 9 2 , 1 7 2 . 1 3 1 , 1 9 4 

D R T f l l 3 3 , 0 , 1 3 1 , 7 6 , 1 3 , 1 3 5 , 1 7 2 , 1 3 1 , 1 9 4 

DATR133 .-0 ,132 ,163 ,21 , 1 3 3 , 0 , 1 3 3 , 3 2 

D R T R 3 3 , 1 3 2 , 1 7 2 , 1 3 1 , 1 3 4 , 1 3 3 , 0 , 1 3 4 , 3 2 

D R T R 3 5 , 1 3 2 , 1 7 2 , 1 3 1 , 1 3 4 , 1 5 3 , 0 , 1 3 3 , 1 6 5 

D R T R 2 1 , 1 3 3 , 0 , 1 5 6 , 3 2 , 3 5 , 1 9 2 , 1 7 2 , 1 9 1 

DATA 194 . 1 5 7 , , 140, 1 9 1 , 1 3 4 , 7 6 

B R T R 0 , 1 9 6 , 0 , 0 , 0 , 0 , 0 , 3 , 3 6 2 

DRTfl l6 , 1 0 8 , 0 , 3 , Z34 , 234,2-34, 2 3 * , 234 

D A T R 2 0 1 , ' 8 , 2 0 8 , 5 0 , 1 6 3 , 9 - 1 6 9 , 0 , 1 5 3 

D R T R 0 , 1 4 3 , 1 3 3 , 0 . 1 3 0 , 1 3 3 , 0 , 1 5 1 , 1 5 3 

D A T R 0 , 1 5 2 , 1 3 3 , 0 . 1 3 3 , 1 3 3 , 0 , 1 5 4 , 1 3 3 

D R T R 0 , 1 5 5 , 1 5 3 , 0 , 1 5 6 , 1 5 3 , 0 , 1 3 7 , 2 0 0 

D R T R I 9 2 , 0 , 2 0 8 , 2 2 4 , 1 4 1 , 1 9 1 , 1 9 4 , 3 2 , 1 6 

D R T R 1 9 2 , 7 6 , 0 , 1 9 6 , E , 0 , 0 , 0 , 0 

D R T R 2 0 1 , 5 3 , 2 0 5 , 3 2 , 1 6 3 , 1 , 1 4 1 , 1 1 2 , 2 0 1 

D R T H 1 4 1 , 1 1 * , 2 0 1 . 1 4 1 , 1 1 6 , 2 0 1 , 1 6 9 , 0 , 1 4 1 

DRTR113 ,201 , 1 4 M 1 3 , 2 0 1 , 141 , 1 1 7 , 2 0 1 , 2 3 4 

DRTH234 ,234 , i £ 3 4 . 2 3 4 , 2 3 4 , 120 , 1 6 3 , 1 4 3 , 141 

D=tTR20,3, 1 6 9 , 1 3 5 , 1 4 1 , 2 1 , 3 , 8 3 , 3 2 

D R T R 1 6 , 1 9 2 , 7 6 , 0 - 1 3 6 , 3 6 , 9 6 , 9 5 , 7 2 

DRTfl 138 , 7 2 , 1 3 2 , T 2 , 2 0 5 , 1 1 2 , 2 3 1 , 1 7 3 , 112 

D R T R 2 0 1 , 2 0 1 , 0 , 2 0 8 , 4 6 , 1 7 2 , 1 1 3 , 2 0 1 , 169 

D R T R 0 , 1 4 1 , * , 2 1 2 . 1 0 3 , 0 , 1 4 3 , 1 4 1 , 0 

D R T R 2 1 2 , 1 8 5 , 0 , 1 3 0 • 1 4 1 , 1 , 2 1 2 , 1 5 5 , 0 

D3TFU31,141 1 1 2 - 2 0 1 , 2 0 0 , 1 4 0 , 1 1 3 , 2 0 1 , 1 7 3 

D R T R 9 6 , 2 0 1 , 1 4 1 • 4 , 2 1 7 , 2 P 4 . 1 3 1 . 1 9 4 , 

D R T H 3 , 1 6 0 , 0 , 1 4 0 , 1 1 3 - 2 0 ; , 1 0 4 , 1 6 8 , 1 0 4 

D R T R 1 7 0 , 1 0 * , 7 6 , 4 9 , 2 3 4 , 3 6 , 3 6 , 3 6 , 9 6 

DRTR36, 9 6 , 12PI, 1 F.3 , 4 3 . 141 . 2 R . 3 . 1 

D^TR234 ,141 ,-21, 3 , 88 , 7 6 , 0 , 1 9 5 , 3 6 

D=ITfl36, 1 9 7 , 9 6 , 9 6 , 7 3 , 2 0 4 , 5 6 , 3 6 , 2 2 3 

DRTR96, 2 2 6 , 9 6 , 95 , 9 6 , 1 1 , 2 1 2 , T69 ."0 

B A T H 1 7 7 , 1 2 2 , 2 0 1 • 3 9 , 2 4 0 . 1 , 3 6 , 7 6 , 4 8 

D=1TR192,96,96, 3 6 , 9 6 , 1 6 0 , 0 , 1 5 3 , 1 3 

DRTR0 ,217 , 35 , 136, 2 0 9 , 8 . 2 2 0 , 1 9 2 , 13 

D R T A 2 0 8 , 2 4 3 , 7 6 , 0 , 1 9 2 , 0 . 6 7 , 4 1 , 3 2 

DRTR71, 45 , 66 • 6 3 . 8 2 , 6 6 , 7 9 , 8 3 , 82 

I R T R P • 9 6 , 2 3 " , 2 3 3 , 2 5 3 , 2 3 3 , 2 3 3 , 2 3 ^ , 2 3 3 

DRTR-1 

1 DEPC 3F f£GL Ttnc rUGlC 
10 svsezo.c, 3IT.I J, w. ir.o.CtE, (.i, uo.c.c. o.c. 
10 (EAO-.I IFr.—ITHEhiooc 
zc iEacf>tSvr,B3i3,D,̂ .iiiCOia:(. 
icq? Dfiiardoe, i3.:703. W, 
141} OftTf. 15,3703. 30 
1031 DfilAr-ton. IS.i'JOJ. It., ;0.3T03. J0.-J03.ro. 2106.15, 
1033 D6-A 3 6 0 S . 1 5 , 7 7 0 3 , 1 5 . J O 
in*-. nc.-iftT**. i"-.. tti -i n,'.oot:5, 3100.i«. Ttc-o. is. Bis.tc.iTHdS 
1052 DarAishi. 15, t5.3;<5. :400.13 

107) D'VM 3b4.IS.S40B.3C 
igoo u-iA j 
sous » 

1 RCM OEnn 
10 SvBfirr,. C,-|E, m , 145, |44tV,15til,AS,33l»|P.=OW0.0.500«0 
SO SV3B2C-,£. 3715, C,0.a(Si9. 3215 .a43>, 0, Mi 9.321 j, o4J0, UBiO.̂ O 
2S SVBS20.E.6430. UBftO,23721. bO V) RtAtH.l <11 IV- :Hi N 
40 SySBSO.E.r,. ii2,rl,Li:Oi50T03C 
100 Df.-,iA-i:o,.3.64;o,,Bioi, .s, 10314,.s.*»"4..s,aioj,.3.s43.',.-•:.: tos,t 
110 cr,TJIIU 1, .8, O l d , 1 
13C DATA. -130. 9*3-1, 
130 DATO7217. 1,721;, .3,721?, I 
140 DftTAi4:0. .S,!,*-X>, .;,0|B1, , J, 10J14, .S,MiJ4,.3.B101..3.6430..3.£l01.1 
130 DATA31Ct..5.BKl, : 
16C t>Alflo4:o. ,1,44^0. B101, 103(4, .3, .1. B10J..3. c43d.. 3. f :01,1 
170 ra 
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ATTRACTIONS 

£189.95 

Ge/imii-10X 

+ V A T = £ 2 1 8 . 4 4 
12C CPS • 9l-D RECTIOMAL 
LOGIC GEEK NO • f-HIC-nON 
TRACTOR AMD HOU 
HOLDER STANDARD • 
OOWNl 3ADABLE 
T H I N A R T P R S • UL'FLA 

H10H RESOLUTION • ftO 
COLS. IBM PC VERSION 
NOW AVAILAflLE 

14 Inch 

Colour Monitor 

1 2 M H Z V I D E O B A N D W I D T H 
R G B A N D C O M P O S I T E V I D E O 

£169.95 
+ V A T - £ 1 9 5 . 4 4 

L O O K ! 
N E W L O W E R PRICES O N 

E P S O N S T A R & B R O T H E R 
DAISYWHEEL PRINTERS 

BROTHER h R 15 

JUKI € 1 0 0 

DAI3YSTEP 2 0 0 0 

STAR POWERTYPE 

EPSON DX 100 

DOT M A T R I X PRINTERS 
EPSON RX 8 0 

EPSON RX 80 F/T 

EPSON RX 100 

FPSON FX 8 0 

EPSON FX 1 0 0 

STAR G CM I N I 10X-

STAR DE-TA 10 

STAR RADIX 10 

£ 3 4 9 . 9 5 + V A T = £ 4 0 2 . 4 4 
£ 3 2 5 . 0 0 + V A T = £ 3 7 3 . 7 5 
£ 2 2 5 . 0 0 + V A T = £ 2 5 8 . 7 5 
£ 3 2 8 . 9 5 + V A T - £ 3 7 8 . 2 9 
£ 3 6 9 . 9 5 + V A T = £ 4 2 5 . 4 4 

£ 1 9 8 . 9 5 I V A T = f 2 2 8 . 7 9 
£ 2 2 8 . 9 5 + V A T = £ 2 6 3 . 2 9 
£ 3 8 4 . 9 5 + V A T = £ 4 4 2 . 6 9 
£ 3 1 9 . 9 5 + V A T - £ 3 6 7 . 9 4 
£ 4 9 8 . 9 5 + V A T = £ 5 7 3 . 7 9 

£ 1 8 9 . 9 5 + V A T - £ 2 1 8 . 4 4 
£ 3 1 9 . 9 5 + V A T = £ 3 6 7 . 9 4 
£ 4 9 8 . 9 5 + V A T = £ 5 7 3 . 7 9 

T H E R M A L M A T R I X PRINTERS 
S T A R S T X 8 0 £ 1 2 9 . 9 5 + V A T = £ 1 4 9 . 4 4 
BROTHER HR 5 £ 1 2 9 . 9 5 + V A T = £ 1 4 9 . 4 4 
BROTHER EP 4 4 £ 2 1 6 . 9 5 + V A T = £ 2 4 9 . 4 9 

Cab les Paper - R i b b o n s - S h e e t Feeders 
T r a c t o i Feeds - l i i t e T a c e s - Call for Best Prices 

CREDIT CARD 
HOT LINE 

01-482 1711 
Pease add CIO T VAT for delivery. 

Post your chcqucs/POs fC.1 

D A T A S T A R S Y S T E M S U K 
U n i c o m H o u s e 1 8 2 R o y a l C o l l e g e S t r e e t 

L o n d o n N W 1 9IVIIM 
T e l e x 2 9 5 9 3 1 U N I C O M G 

T A X - F R E E E X P O R T & D E A L E R 
E N Q U I R I E S W E L C O M E 

\ /Kx\ end to 
monitor 

madness and 
, glare fatigue. 

An Easy-Eye anti-glare screen is the answer 
tc those frustrating headaches and eyestrains. 

Measuring approximately I2"x9" it 
adheres to y o u r TV su ecu ui monitor to cut right 
through annoying glare. 

You'll be able to improve on existing high-
scores and program in comfort for hours! 

Please f e n d me E Z . L s r r ? p r s a r F1 Sfl 

I e n c l o s e c h e q u e / P O to t h e S L m of | 

made payab le t o T R T Des ign . 

N a m e | 

A d d r e s s | 

| Postcode | 

TRT Design, 216 Sussex Gardens, London W2 

PFUNTtflS 
BROTHER HB IS 
TRACTOR 
SHfcETFEEDEH 
KEYBOARD 

EX VAT 
343.00 

65.00 
19500 
145.00 

INC VftT 
401.36 

7(20 

IK-30 

EPSON FX80? 
EPSON HXSOr.T 
BPSONfXBOPT 
EPSON MX 100F.T 
EPSON FX 10CF.T 
PXaD TRACTOR 

ai>.oo 
24?.oo 
3M.OO 
37-5.00 
430.00 
30.00 

24V26 
m 3o 
37*35 
431.36 
494.50 

S4.S0 

ruiceiiX' 345.00 3S&73 

MASNBMANN TALL-' MT 00 199.00 aass 

OKI MIC-iOLINE EOAP 
OKI MIC<0 LINE E2A 
OKI M1C30LJNE 83 A 
OKIMIClOLlHr air 

IBt.OO 
261.00 
4SS.OO 
J&l.QO 

207.00 
332:35 
500125 
4 54.2b 

SEffiOSHA GF100A 171.00 20125 

snnnwACwo 173.00 20125 

STARGEMIN' I0X 195.00 228 85 

COUPUTFR8 
COMMODORE S4 
COMMODORE ISO DISK 
COKMO X)W: C2N CASSETTE 
INTFACE 64 PAH EL 

1K.S1 
lSi.21 
3(51 

50 

179 99 
18999 
4199 
6B-13 

APRICOT 2*C+MON 1S7S.00 18! 125 

SANYO MBCtSa 7flf.no Qiaos 

EPSON QX10 1SOC.OO 1840J00 

MflYFAIR MICROS 
362 YORK ROAD, LONDON SW18 ISP 

01-820 3255 
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DRAGON 
DISCO 
LIGHTS 
This program generates on-screen colour 

graphics in time with music that is played 

through the casacttc port. In other words it 

simulates disco lights. 

I hed originally programmed this in Basic, 

but as usual, it proved to he too slow so I 

converted it to machine code. Although it 

Kountk very complicated it is, in fact, very 

simple. 

The first job is to turn the cassette motor 

and audio on; this is done in lines 0008 and 

0009. Both lines call the respective ROM 

routines although it is just as easily done by 

the controlling program. Then the screen is 

cleared to black - lines 0013,0011. The 

ROM routine at 4773? clears the scieen to the 

character in accumulator B — if ycu call 

-17735 thin the screen is cleared to grucn. 

The guts of the program come next; a byte 

is taken from the cassette recorder in line 0012 

— this ROM routine is one of many that ceal 

with the cassette port, see figure I. Lines 

0013-0027 then divide this byte by 31 to gtt it 

into the range of 0-8 because we only have 

nine colours. Lines. 0028-0044 then send 

control to a routine which placet the graphics 

on scieen. 

ThtBc jrc all very similar so we will just 

look it the first one. The first line of all J. 

the routines looks at the top right-hand 

corner of the graphics to see if it is On ( 

— colour — or OIT — black. If it is 

On then it is turned Of f and visa versa. 

Control is then passed back to the ' byte-

in:' routine and the whole process is reoeaed. 

To enter the program use the hex loader to 

enter the code frcm the hex dump. When 

you've finished save it by typing: 

CSAVEW'D SCO",&H6000 ,&HE114. 

&H60D3 

When the program is in tnemoiy place a 

music cassette into your cassette recorder and 

press Play. Type 

=XEC &H6003 

and hit Enter. If all is well then you should see 

some coloured grcphics appearing on your 

screen and the music should be flaying 

through rhe sp^aki-r, if nor thrn reload the 

co-Je and check through it. 

An off-the 
wall concept ^rom 
Ron Gardler. Impress 
PYTs with your ability to 
fade away and radiate. 

Program 2. 
4EC«O0BDB015BDBA 
ECC680BDBA79BD80 
24B76000B61FB760 
016608B76002F660 
004F3B49B1600i25 
04 E06001 a:7A6007 
24 FOO tO 127220102 
27338103274 4 f) 104 
27550105274,63106 
2777810710270086 
01OS102700932066 
B6C40081EF2704C6 
BF2002C6B08E0400 
17C09520A1 B6040B 
819F2704C69F2002 
C6E08E04GB170080 
208CB60416B1AF2? 
04C6AF2002C4B08E 
04I68D6C16FF77B6 
O4£O01BF27O4C6BC 

24 O2C68OHEO4AO0D 
5 7 1 6 F F 6 2 B 6 Q 4 B 6 S 1 

CF2704C6CF2002C6 
BOEEO4B60D4216FP 
4DB60540BX DF2704 
C6C r 2002C600BE03 
40BD2D16 FF 398605 
4BE1EF2704C6EF20 
02C&808E054B8D t B 
14,FF23B605S6aiF~ 
2704C6FF2002C6BO 
8EC5568DO316FF0S 
IFcnrAO*innFnnoa 

2*840 : A7E0313F26FA30B3 
24846 1 165A24F039 - 447 

-= 791 
- 1375 
- 739 
- 76a 
- 551 
= 589 
- 412 

462 
= 534 
- 483 
- 333 
= 699 
» 649 
= 562 
- 722 
-= 634 
«= 725 
= 879 
- B5S 
= 916 
- 807 
• 939 
- 887 
- 940 
- 7 2 3 

= 9 2 8 

- 770 
= 955 
= 713 
- 969 
- 856 
- 66B 
-
- 879 

Figure 1. 
I/O rout ines in R O M . 
&H8015 turn t i e motor on . 

&H8018...,. turn the motor off. 

&H801B prepa'e cassette for writ ng 
&H8Q1 E pul out byte to cassette from 

A. 

&HA006 outputs a block of data. 
&H8021 prepa-es cassette for input. 

&H8024 input a byte (into A). 

&H8027 Input a bit (into carrv bit ot 

CC). 

8HA006.....gel block in 

Locat ions j s e d by the above rout ines. 
&H9D/91 leader byte count. 

&HQ5/06 casscttc motor de ay. 

&H7C block type: 0 = file header. 

1 = data 

255 = end ol file. 

&H7Ey7r....base address of bytes tc put 

out. 

&H81 error code, cleared if read 

and verif ed correctly. 

l o achieve the best results adjust the 

cassette volume and the colour/brightness 

controls o'ycur television and then turn the 

lights out. 

If anyone does not wish to type in all the 

(kta then please send £2, an S.A.E. and c 
blank cassette lo: R. Gardler, 23 Dorchcstet 

Road, Hazel Grove, Stockport SK7 5JR. • 

Pruyratn r. TTie iiex luadm. 
1 0 R E M H E X L Q A D E R 
2 0 R E M E N T E R T H E S T R I N 3 O F H E X D I B I T S F I R S T 
3 0 REM A N D T H E N T H E C H E C K S U M 
5 0 F O R N = 2 4 5 7 6 TO 2 4 9 5 2 S T E P S 
6 0 PR INT My" • 

6 5 T T - 0 
7 0 I N P U T A * 
7 5 2 = 0 

8 0 F O R G = 1 T O L E N ( A $ > S T E P 2 
9 0 P ^ V A L C ' W + M I D * ( A * , 6 , 2 ) > 
9 5 T T = P + T T s P O K E ( N + 7 ) , P 
1 0 0 Z = Z + 1 
1 1 0 N E X T 
120 P R I N T " ^ " f 

1 3 0 I N P U T T * 
1 5 0 I F V A L < T $ ) O T T T H E N P R I N T " E R R O R " : GOTO 5 0 
1 6 0 N E X T 
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FORTHCOMING EDITORIAL 
FEATURES 

Issue Feature Advertising Copy Date 

September IBM Compatibles August 10 

October Games and Books September 12 

November VDUs October 10 

» 

If you're interested in selling to dealers in the 

most cost-effective way telephone :-

KEN WALFORDon (01) 6613139 

or complete the coupon below for further details. 

Please send me further details 

on advertising in Micro Business. 

business Please return replies to\ 
Ken Walford, Micro Business, 

Quadrant House, Sutton, Surrey SM2 5AS. 

Name 

Job Title 

Company 

Address 

Feature of interest: IBM Compatibles • Games & Books • VDU'sD 

Telephone Telex 
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COMMODORE 64 VERSION 

? A 

%ZMt int A 
•s HUM 

w * «r w "w *• w w w W W w w w * * w W * 

• 

D e f e n d the space l a n e s a g a i n s t w a v e a f t e r 
w a v e o f relentless, screaming Bird men. 
D o d g e t h e missiles ra in ing d o w n f r o m the 
p h a l a n x a b o v e a n d k e e p c lear oF the 
exp los ive e g g s le f t b y escap ing creatures. 
Features t h r e e t y p e s o f B i rdmen, a n d level 
selection ( e x c e p t BBC version) . £ 6 . 9 5 . 
(ELECTRON and BBC MICRO seniors £7.95) 

[ M i l i C l R f O J 
P l O I W l E l S 

MICRO POWE' LID, 
| NQRTHWODD HOUSE. NORTH STREET,| 

LEEDS LS7 2AA TEL: .0532) 4568C0 
STITATVE nPAgrns croons. COOP. 

| MtVlfc'j W. H Shp'iTh. «TOav.WTHS ANC Al 11 
CIOFIN CEALERS 

AUTHORS WE PA^ 20% RnvtlTIFS 

i f I WWE 
you; i d a l s o 8 ( / r 

FEUX !N THE FACTORY, 

CYBER TRON 

MISSION AND 

JrHOULS! 



Hugh Dereli's 
program will soon 
have you 
climbing the walls — \M „ 

B : 
H 

T I M £ ; 

Listing. 2. 
ro-.oo T 00 0 1 03 03 01 03 - 7 ? 
79307 0T 00 1 3 03 03 03 06 
: i 3 n iiC 10 OC OO CO LO CO •orjo 
79321 80 CO EO DO CO 20 CO 
7937R CO 60 34 1C 08 DO 07 - i B 3 
79335 03 03 01 03 07 ;>u : 3 -4 7 

03 O i 3 C 3Q :o - t i l 
2934? oo BO no c o BO : o £0 - lOSo 
79356 DO C8 Co CO CO i 0 30 =1 12B 
29363 IB 30 00 IE 3C 3C : B - 2 4 b 

Tr 7e •JC 7C 7C ic m 
19377 IB 18 IB 1C 00 70 3C =280 
:9Sfl<l 3n IB 3C 7E 7E 7E ^648 
29391 3C 3C IB IB 18 SB ; c 
79393 42 AI 91 R9 nn 47 *r m7t.lt 
2940S 3C 4 ? At 91 69 35 1 2 - 7 6 3 
19413 3C FF OO nr> 5 5 35 55 - 7 9 1 
29417 7? Of. 4 ? 42 42 7E *2 - 5 0 9 
29426 42 47 47 FF C7 ^B frD - 9 1 6 
29433 EF EF FF FF 00 3C 7E - 1 1 4 2 
19443 OO 7E 3C OO 00 SC 1 2 - 3 1 2 
19447 85 89 91 A) 47 3C 10 - 7 1 8 
29454 92 54 JB 10 06 I B 10 -SBB 
29461 8: 42 24 IB LB ?4 42 - 3 0 1 
29463 B: OO 00 OO 00 X» i>0 - 1 2 9 
29475 OO 00 00 oo 00 M OO - 0 
29407 OO 00 00 00 00 >0 00 - 0 
•J94H? (HI (JO oo OO 1IU OO oo • 0 
294 9f> OO 00 OO 00 r,3 7E Til - 4 4 1 
29503 c.z 75 77 7 1 oo 38 01 - 5 5 3 
29315 r.o 02 SA (=0 SB S7 72 -784 
79317 Hi OB Ml cv LV - J J S 
29521 3ft Cfl 7 3 FE A2 20 06 - 3 2 9 
29531 3E 9D 3 2 CA 73 C9 3E - 3 4 9 
29S33 32 CA 73 C9 Ar 32 - ? 5 S 
3931S •70 s c 3C I S 1)7 *r r r - 7 1 4 
29552 IE 02 2 1 4A 5fl E5 if; - 5 3 7 
2935? 25 46 2 3 JF 20 16 07 - 2 6 3 
2936b CD EB 73 04 CD 04 73 • JCV7 
2<J57J FE 4 i SO 23 FC oo JB -<.97 
29380 34 FE 07 28 32 03 56 =496 
2938' FE 43 20 ID CB 42 20 
29391 OS CB C2 72 IB 14 F5 •305 
79AOI 7ft r n P T FF r r m BT 

77 F l 18 17 0 1 IF 01 »440 
29615 3E 01 77 1(3 OF CB 79 - 5 3 9 
2962i 82 4F CD D4 7 3 FE 04 - ? 9 9 
2962? 20 03 C l IB 01 F l E l - n ? 
29636 71 2 3 70 23 2 3 JF 9D = 549 
29645 16 04 CO EB 7 3 ID •(.47 

A2 c v t a i a C3 66 26 -1144 30000 F7 FE FE 20 2C 3A FC - 1 1 4 1 30 350 3F C l ir E6 07 C6 03 = / 6 7 
2°637 00 29 29 ?9 2f 29 06 -211 30007 3B CB 3E 90 C5 20 -824 30357 DO 2C 04 CD FE 19 35 =754 
7°664 00 09 Ol 00 58 Cf 7E - 2 3 3 3001 4 03 O. o r AC 37 r r •50 - / . 14 303A4 r-> 49 77 FS AS F 1 sWVtt 
2°671 C l D1 t l C9 £5 E5 FS - 1 5 1 3 30021 3E .F D9 20 Oi OD 3E - 3 9 1 J037I 23 CS DS C5 3E 15 D7 - 9 8 2 
2<*67Q 7A 3 2 BF 3U C3 3E 1& - 6 8 8 3007a 98 32 r e 53 3E 03 CD - 8 1 5 30378 3E 01 D7 3E r r 32 90 • 7 8 9 
796BS 07 Cl /O L3 Z7 Cl 7« -1254 30033 37 76 E l FE oo 20 07 - 6 9 ? 30385 5C Er 4D Tfi SB CO C7 • 1 147 
2"?6?2 CS D? Cl F l FS CS D7 = 1303 30042 44 *D 3E 90 32 r e 50 - 7 5 2 30392 75 05 CD C7 75 ED 43 =947 
29699 Cl F l E I Pi C9 3E FF " 1 3 8 6 30049 01 FE Dr CS 70 C l - 1 2 2 5 30399 FB 5E AF 32 FD 5B SE • 9 7 2 
7>°706 32 90 5C SE 13 D7 3E - 6 4 6 30056 F7 f t FD 20 2C 3A - 1 0 9 1 30406 15 D7 AF D7 AF 32 90 =993 
217 1 3 01 D7 CD i b FA 36 CI) -1074 30063 -c 5D CD s r C5 3E 9A - 1 0 5 4 30413 5C C l D l E l 10 3D /A =926 
71720 C7 75 3A FC SB 37 CB - 1 0 0 7 30070 20 03 D6 0!> OD 32 r c - 5 7 0 30420 £!, Of C6 05 BB 20 04 =668 
i t / i t w <;u 4) "4 1.4 c:u D* - 6 3 4 30077 5B 3E FF D9 20 06 OC ' 6 4 3 30427 C3 BE 18 3 1 CD 49 ' 7 =863 
2"i734 7 3 05 05 r£ C6 F3 29 -670 30084 JL 9A 32 FC 5 1 it 0 3 - 6 7 4 304 34 F i 04 F l 28 29 E3 03 MOIS 
2S 74 1 OB 3E 06 04 CD D4 7 1 -61S 30091 :D 37 76 El FE 00 20 - 9 9 7 30441 C5 3E 15 D7 3E 01 D7 - 7 7 3 
21748 OS FE 06 20 IS CS 01 -516 30090 07 <4 4D 3£ 9H 32 FC - 6 7 0 3044B 3C r r 32 90 SC ED 4D - 9 1 5 f ( f t CD "0 Cl L.B 1 - I W t 30105 50 ED 43 r» SB CD C7 - 1 1 4 0 30455 FA 51 CD C7 75 04 CD -1071 
2S762 FE FF 28 05 r i 04 c ; - 9 9 4 301 12 75 21 BO sc 36 OO 3E -534 30462 C7 7 1 ED 43 FA 50 3E - 1 0 2 3 
2S769 CB 74 F l B 7D F l FE = 1204 30119 04 CD 37 74 FE 00 28 - 6 7 6 30469 15 07 AF 07 AF 32 ?0 -995 21774 03 28 78 FE 46 23 74 =643 30126 02 CB C6 32 47 CD 37 - 7 9 6 S0476 3C r. i Dl E l D3 16 03 - 9 5 7 
25703 F t ot. 70 FC U 20 - 7 7 3 30133 76 re OO 20 OJ CO CC - 0 2 3 K>4tn 3C or CD 73 oc oc - 7 T 7 
25790 3A FD 5B FE 05 20 - 796 30140 3E 03 CD 37 74 FE 00 -699 30490 CD EE 73 04 00 36 B4 -79B 
25797 65 04 2 I FE I B 34 CC = 740 30147 CB D6 C9 C5 3A FC S0497 CD EE 73 05 3E 8F CD =970 
25804 E6 75 C3 75 C5 0* 1014 30154 SB 16 07 C ) EB 775 04 • 6 7 9 S0SC4 E3 72 3£ 85 04 00 16 - 504 
?"5A1 1 ri> ri4 73 n F6 ow 3 1 - i o a o SOI/. 1 sc CO rn TS CB sr C l - 1 XV. JOE 1 1 Ol CC CD 73 OC oc IC -64S 
25818 4C CS 04 oc CD D1 7 1 - B 2 1 30:68 CO or. 3C r.s FB 73 3C -B79 305 IB a t Ct EB 7 3 OD OD OS - 7 2 4 
29B25 Cl FE 06 78 41 CS 01 • 739 30175 04 CD EB 73 05 o n 09 - 7 7 8 30323 D1 E l 70 23 7 1 2 3 23 -764 
25832 04 CD D4 73 Cl F i 02 ^9B6 3018? CS SA FE 33 8? 87 57 •957 30532 ID C2 6B 76 C9 3A FB - 9 5 8 
29839 28 3A FF L* 50 3A FF ^.770 XOIU9 B7 97 H:I <.F OO 1 1 - f l u . JOS39 53 3C 3C DC ao I c IA - 5 1 9 
25946 Ob 2B 32 FE 43 2) 2E - 3 0 3 30196 3A 00 19 K 02 11 64 •296 30546 FA 5E 69 30 OF 3C 39 •834 
29B53 C5 04 04 OC CD D» 72 =749 30203 00 03 E5 F5 CD 05 03 - 1 0 7 6 30353 20 1 1 3A FC 50 CB 5F •748 
29B60 C! FF 03 20 22 F£ 44 -848 30210 F l E l C l 01 Oi 00 0 ? - 6 9 1 30360 20 Of. AF FE 0 ! C9 30 • 734 
79867 28 IE 06 20 14 Ht 30317 E8 01 07 OO CD 43 CD —7G1 3tV?A7 n •tr oc; 30 FA A F FF m C i t J 
29874 43 2B 16 7J* FD 53 l-fc = 733 30224 3D 20 E9 CI C ° CS 1 1 -934 30374 OD cs CD C7 73 10 2F - 7 9 3 
29881 00 20 •IF 04 21 FE SE • 429 30231 14 00 3E Ot 21 CO OO - 3 1 9 K>30] ED 72 F6 3B ED 4B FA -1233 
2988 B 34 c n E h 73 C3 9A 7" - 1 5 7 0 30230 D5 E5 F5 C3 B5 03 F l - 1 3 1 7 5O3B0 3 ? Ct C7 73 CD 9A 77 - 1 0 9 5 
29095 F 5 C3 "W 74 3A FE 5E - 1 ? 1 6 30245 E l 01 C l 04 00 CD 42 -744 ;<>393 CD Di 7 7 CD BF 77 CD - 1 2 6 S 
29902 If ilC 37 FE M> 3E OE - 7 3 2 30252 EB 01 CA 05 0® rr< 3D - 5 5 1 306C2 E7 71 CD 9A 77 CD 9F - 1 2 2 4 
29909 BD DA 7(1 77 3A FD SB - 1 5 3 8 30259 20 E9 C l C? CS 57 CD - 1 1 4 8 10609 77 Ct 36 78 CD - 1 0 4 ? 
29916 FE 00 20 CS 01 FE - 7 7 9 30266 5 3 76 C4 CD 53 7 6 3A —6£9 30616 13 E£ CD 08 74 3A BO =817 
29923 FB ED 78 1 1 m F7 TE - 1 5 0 5 30273 FC 5B EB 5F 20 oo OC - 6 9 ? 30623 5C C i 47 28 00 01 F4 -659 
^•fjo ^r Jo i u SE a3 C5 37 -6S.Q 302BO CD 53 76 05 CD 5 3 76 - B 1 7 30630 01 E I 7B F0 3B C9 CB - 1 1 0 1 

76 FE 50 ; o 77 C5 05 - 6 ; s 302B7 3C 00 C l C? CD D4 7 3 -9CB 30637 57 C4 C6 77 CB 4F CB - 1 0 B 2 
CD D4 7 3 CI FF 03 2C - 1 5 2 2 30294 DA CO C l Cl 3E 0 1 C9 - 1 C 2 0 30644 3A 7E 78 FE OO CO 01 - 7 4 9 

2ss»ai ID 5F iA FC 3B CB 5T - 0 2 3 30301 3E 15 E7 AT D7 AF 3 2 - 9 1 3 30631 DO O? 18 EB 06 03 FB - 7 3 3 
7T> 20 1.3 U6 UL 3030B 90 SC 21 64 5* I E 0 1 - 4 9 1 30638 / i IC FO C9 2 1 70 78 -864 
D4 73 C l FE 03 28 09 -026 3 0 3 1 5 E3 46 23 41 23 D5 16 •6E2 30663 35 36 13 1)7 AF D7 ED -97B 

- T V / 2 05 3E 57 FD 3B CD " 6 7 3 30322 07 3E 20 CO EB 73 OC -640 30672 F t SB CD C7 75 01 -939 
2 V 9 / 9 13 76 3A FD r,B Ft 00 - 7 9 5 30329 OC CD EES 73 Ob CD CD - 1 C 2 0 '•0679 £« 03 18 CC 3A DP SE1 - 0 3 1 
i ' W f l t SB 0 1 ZD j a r n SB CC - i U i i t j / i UU L I Sb /H - / t ( J 5"&B() pe Ot' t o ©A T6 C3 - 7 3 3 
2 9 9 9 : ; 01 FE 3F en 73 C. C f • 1231 30343 48 7A CB 3 r CB 3F CB - 9 1 2 30693 33 71 CD 34 73 3ft EO -097 
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Usting 1. i * C l i * 1 6 + V A L i i < 2 ) 7 5 F O R f - 1 TO 7 Usting 1. 
3 2 P R I N T i * ; " B O L E T i = F E E K «»ild 

2 R E M E N T E R C O D E 3 5 L E T c h e c - ^ c h e c k + P E R C a H r l , i H•? 1 F T i = I N T ( i / I t ) 

5 C L E A R 2 9 3 0 0 E T a d d - a d d - 1 8 5 P F I N T C H R J ( j + 4 B + < j > 9 > # 7 ) C 
1 0 L E T a = J O : L E T b = l l : L E " C = 1 * 0 N E X T h H R S ( i - j * t 6 + 4 8 + ( i - j * 1 6 > 9 ) * 7 ) : " II 

2 : L E T d = 1 3 : L E T e = 1 4 : L E T i = 1 5 4 5 P R I N T • C H E C K • 

1 5 I N P U T 1 S T A R T ftDDR5SS>": a d d 5 0 6 Q T O 1 7 9 0 L E T c h o c k - c h e c k + P E E K a d d : L 
1 7 L E T c h e c k = 0 5 5 R E M C H E C K C O D E ET a d d = a d d + 1 

1"? P R I N T a d d : T A B 6 ; 6 0 I N P U T " S T A R T A D D R E E S > " ; a d d 1 0 0 N E X T f 
2 0 F O R l i - l TO 7 6 5 P R 1 N I a d d f " " t 1 l o K K l N I " = " : c h e c k 

3 0 I N P U T L I N E P O < E a d d 7 0 L E T c h e c k = 0 1 2 0 GO TO 6 5 

K i his i-AM multi-sheet machine-code game 

for the 16/48K Spectrum, you control ?red 

the builder who works on a construction site 

building a skyscraper. Fred must journey u? 

the girders and ladders of the unfinished 

building to to lie top. Unfortunately, 

barrels are rolling down the girders towards 

our hero. Fred must jump over or avoid these. 

To get onto the next sheet he must collect a l 

the hamburgers first. 

Other hazards indudc lifts and poisonel 

weeds. You must also be careful that your 

t.me dcesn't run out and don't fall too far 

either. If you manage to make it through all 

nine sheeu, the game will begin again only 

t.iis time the iciion will be faster. The keys 

are shown .n the centre column of this psge. 

Q t o T 

Caps Shif t to V 

0 

F 

Jumpjup ladder 
Down ladde-
Left 
Right 

Now to typing in the gam.: iisell. hirst, type 

ia your favourite hex h.iad;r. If you dc not 

have one, use listing !. This version irrlndesa 

hex checker as well. Mow enter and check the 

code in listing 2. 
Now type: 

bEW 

Do ror worry — the program is above 

RAMtcp and will not be destroyed. Now type 

in ihe main Kisic listing — lisiing 3. You can 

now save ttie whole program by typing: 

SAVE 1 ManicClirnb" LINE 0:SAVE "code" 

CODE 29300,4003 

Now rewinc and verify with: 

VERIFY 1 ":VERIFY""CCDE 

Now, you can load it hack in with 

LC'AC " " 

Listing 3. 

3 QEF PN a* t>)-{n<>OC<>"*SlR« v 
> ILtM S1K* > ID i 

4POT 1 17: POX 7Zf.1t,, 
114 

10 CLEAR :<?300 
ZD LO« ' Ctll>C 
30 LET hi-0 
40 LCT b*-Cnr« IT; 
42 POt Ju656.5l POKE 31079.0 
10 Ltl jt=bt4'ma;iar contrulw 

l - ' i - h i . M c"ll-T m i i l * r i r l c 

r/ju»io--M>»-'CAP3 SHlFT-V-down la 
dder- i b f "O 
•H r-OM" 

AS Bonnen T: INK O: N=ircn T: C 
LS 

60 LET a-. I 
/O FUH -f»l ru LEN 
no PIVTWT i t i i i i i ir <n i i - iw i 

13 then PAPER .i.RM}*6t INI 9 
VO II- INKtY»<>"" 1HEN GO TO 30 

0 
100 LET O~N»1 . 04 I SEEP .03 .Q 

H O NB XI • 
L?F> PAIF.F AO 
121 FDR l-l TO 13 
122 f-UH n*U TO / 
123 BEE' f/300.0 
124 PAUSE 1 
125 nnnwfi <j 
126 fF INKEYtO'"' 

360 PR IN ' RflrDOM! ZC UCI* 2950 

THES HI TO SO 

127 NFiT n 
129 NEXT I 
1JO PKIV1 •UsIAD Hi FLASH ls"Jk 

w ; uiv m trnfir-
140 FOR f-0 TO 13 STEF 3. BEE-

.oos.ri MC*T F 
ISO IF I W E V I - " THEN LIO D 110 
SOO LEI «E«OI LEI F-O: LE" 

Lt I II ".4 
310 IN>. 7; PAPER 0; OCRDER Oi C 

LS 
320 BO BUB 4000 
340 PÔ = 23639 Of PRIKT O" 32,1 
:"TinC:-: iwc 2: fYu'LH 
• • • • • • • • • " : POKE 73639 . 7 
345 BORDER I 
350 POKE 23S36.5 

0 
3BO FPR -«] TCI BEEP . I S . L I IT 

EEP . 15.SI RFFP . 4 . 1 BFTP 
0: MC1T < 

W O PRINT IT OD TO USFT 7 9 3 0 
310 BEEP . 9 . 1 : E6EP . 9 . - 0 : BEEP 
.9.-1 

Ltl .1-11-1 
LET .»-"A A H E O V E R " : 

ST7 PRINT AT 10 ,7 ; 
530 IF I . < > 0 T « N GO TO 31< 

ro& -i i a l l n a* 
5BO PRINT a t iO i 
TO/ fOR d-1 TO JO: WEXT y 
SftO HEXT I 
561 ror. 1-0 TO STEP 21 
363 PUKli ^ i i i i . c i KHINI I! RPftB 

nrti7F usr 7>?r<0fc 
567 NEXT A 
570 ROW ' ' 1 1U TOOL M.XI \ 
silo ct >h l THEM LET I>| -<•.« 
390 K1 TO 40 

IOOO ror< R-U TO O STEP -S: BE.EV 
.OOS.4I TE*T F 

1010 L.ET BO SLB 4 W 0 

102C1 GO ID 390 
23O0 LET F-47: LET <1^16 
200S POKE 30794,1 ?n 
715ft POI-.r .701 
3021 POKE 2£>36,fl PR1N1 i: RABD 
a->I7T (tSR 79506 
2 > 2 2 LET f - ( ( - 4 2 > . 2 ! + l + - 2 l ] - 4 2 

PR IM IT LET 1 -OSFL 30774: P 
RKE : 365 S , 7 
2S27 POKE 30631.237 
2J2(j ir i-bfj HCN wi tt ?:vto 

LET CC-SC+S3 
2510 PRITJT AT O.<.I>--RI » F < Y > 
ZJW DEEP , 004,qi LFT nsti~.« 
2^60 SO U 2320 
ISOO LET S--<-1 
71I>S IF »>0 THFK PDT'E 3Q654,PEEI'. 

11 lei 6=0 
GU :O SIO 

400L> INI 4 ; P R I M A' T>.O: "SCUHt J 
»,FM I , " H l i ' I R * l 
1 0 1 0 PftlHT t - G t T l " ; B + l | - • : 
4020 KUH ( = 1 1U 111 PKlNt INK S: 
PLASM I " I "; ; HCXT I 

4030 ILSFR. 71 KERUMN 

V 

is 

— 
V 

is 
30700 it< FE 00 2£ 12 2A F! =670 31DSO 73 3E 70 32 B5 73 F1 =004 31'00 or C5 1,4 uB DC' Ort OB -4S6 31750 I F 12 05 AL 00 11 43 = '."?9 

. t 307j7 SEL 22 73 73 32 71 73 =6r.r. 31D57 El D1 13 IO F7 DO BF = 1 79 31407 T4 1 n ilW 1C OC C6 T17S7 9C CD 1 1 it. «c OD -44H $ "<1714 2(* E5 Zl AD 73 CD -897 31064 04 20 DE 01 OS OO DC -4B6 3U14 1A 07 CD OB 04 C3 0 3 -437 3 J764 46 9C I F 11 '3 9E 13 -S20 
30721 o7 73 3H E5 5B FE 00 -05> 31371 0 9 ID 20 M D> 7E 0 4 -581 31421 05 C3 02 04 4 I ID 10 -317 31771 OD 43 9E OD 00 43 9E -489 
30728 20 12 E4 SB 22 /3 =S7j 3137B C6 00 32 <N 73 DD 23 =69FL 3U20 43 04 CB 43 IE 07 IF -217 3 J 7 7 0 19 OA 05 AL 05 OA 04 =22C 
-10735 T3 -3 2 71 73 2A E8 SB =75} 31 DBS DO 7E 04 E'D 23 33 7B =780 31433 13 43 <JL 19 OE 43 9E =3TT> 31705 A3 01 0 9 43 IF 0 " -438 

- ! 
30742 IN 73 C'j 67 y j :-A -BOi 31092 70 DD OE 04 D1 6b OE -783 3 U 4 7 IF 07 43 9E Ot 06 43 =347 JI/92 43 9E OB 05 43 9£ OS -471 

.1 30749 CA SE' F ; 00 2G 12 2A 31399 11 64 SB I'D 7c 04 32 - 6 ; 1 31449 9E 09 CF 43 9E 10 10 = 44/ 31799 0 2 47 AO 11 01 04 A3 -418 
307S6 CD 22 73 73 32 /1 -73J 31106 DB SB FE C'O C3 ES FE -123B R.KSFT 03 AL 05 00 OE AL 13 =366 31306 00 15 46 PE IF 02 05 -287 
30763 E5 5E> 22 AO 73 -607 31113 4 7 BO BO OB 00 ED -649 31-163 03 47 AO 00 01 05 AL = 40) 3 I B 1 3 AL 02 06 05 Ai OF 01 -351 
JU/ ' I . ' I.U 4 / / i LV i t l:> 07 -922 31120 BO D1 3A EL D3 2 : 64 -1054 3K70 01 13 46 9E OF 14 BB = 467 31820 A3 10 01 04 ft3 O: -353 
.30777 flF E7 Zl 1 1 0 / 3E 07 -753 31127 SB DD 46 CO D3 4C 0* -6fl2 3 1 477 ID EO 00 15 CF 16 10 =514 31827 OE 03 AL ID 0E <H AL -389 
.30784 P7 L.I a, AF 07 ZA - 9 4 J 31134 16 03 3E 53 C3 EB 72 -773 31<B4 r.B IS oc C3 01 OC CC -640 31834 Ob OF 9C OD 12 CF 11 -437 
30791 •>0 7B 11 ot OO A7 ED -671 31141 OC OC CD EB 73 OD 3E -654 31491 33 OC no 00 OE DO 01 -442 31841 7A 00 13 00 2C 36 14 -296 
307TO 33 22 73 /O UH HI / / "US/ •Milt) «r LU tu < J OJ uu ft -IOSB J l l fO 04 CJ 12 04 CE 16 04 = 447 31040 01 IE OA 00 3B 14 01 = 133 
TRIALS Ar 12 63 SC 7C 06 16 -57a 31133 02 £ 6 OF C6 03 F3 3E -757 3K03 43 IE cc 47 04 OD DR. =766 31055 OD 04 4 A 5b 14 01 14 =223 
30612 C6 L7 4- 16 3A 3E BA -561 31162 A4 0 4 OC 16 03 CD EE -645 31312 02 60 IF <19 or AL 0 3 = 224 31062 14 01 F2 OO 00 FT =338 
S0BI9 EE) 70 21 o: 3E ar CD -7Q0 31169 73 OD JE B5 11> 04 CD -554 31S19 Dn OS AI 00 09 05 A) -354 31D69 7A 00 13 03 IC se OB =290 
Toaat CD 71 o; j t 26 CD CO 31176 CD 73 OC oc s : • A cc 3 I t 2 6 00 >1C1 A. ir 01 4 7 -270 3JQ7£j Ol 14 OS VO "b 00 OI = l^v 
30031 ?3 3E 02 ob 3C C9 -629 311B3 EB 73 OD CD F1 Bfi 20 -033 31E33 10 00 13 4ft 9E IF 15 -4t,l 31003 13 02 4 A 5B IF 01 IB =242 
30040 16 13 £S o ; AF 32 21 -332 31190 El C9 CI IB 0 :> OL FE -1026 31340 46 °E 11 IS 43 9E 10 =307 31090 OD 0 3 F2 'A (•0 00 F3 =623 
30047 00 14 22 76 '9 AF 32 —319 31197 FE ED CB F7 FE FC -1567 3IT47 DC 43 9C 00 OE 43 9E =470 31097 7A 00 13 OO IC 36 OE =2B7 
300S4 o& EC Ft iU f»7 U7 -BBS zizot CO O J FE F7 E> 78 C6 3 I E S I j r 64 *7C 12 0 3 0 4 -271 31904 01 14 oa TO 3t> 11 Ol - 131 
50061 5F S7 57 87 02 a i 5F <808 31211 F7 FE FC CO .21 o: 7A - 1 . 0 2 31E61 !13 13 «S 04 A3 14 OS -379 3191 1 13 01 4A SB 13 01 IB =Z31 
300ft 13 DD 21 6> 7C 16 00 DO =71? 3 I 2 1 B 01 00 PO 7E F; OD EC -59B 3lf6S 34 A3 OA 05 04 A3 43 -416 31910 OD 0 3 3D ' C CI 00 4D -313 
30S73 :9 IE 03 DC 6£ 00 DD =64? 31223 OB 00 CO E& 75 OC 23 " 6 . 0 31E7S 31 04 1C 12 OE AL 24 -253 31925 7A OO 13 OO IC 5B 1* -296 
30BB7 /.ft rt 73 7F tc m =Ar.u 31232 is F3 ZB 63 27 20 4E 3 I =oa EO OO 1G cc oc 11 C4 -t,t,4 •ZlOZS Ol It OLI OO iD 14 01 —134 
30009 W 16 3F S7 23 4£ 51239 2E 43 ze <4 63 72 63 31EB9 3C 12 CD 13 11 CC 13 =4V6 31939 OE 0 6 4A IB 14 01 12 =224 
30B9A 73 46 D5 LI 03 3£ 9E =363 31246 6C 69 OL> )1 E3 oo 12 -466 3lf96 on CD 01 OD CE 00 0 9 =44fa 31946 OD 02 F 2 'A <••0 00 3D -472 
309.>3 CD ED 73 D1 oc 15 20 -829 31253 DO Ol 11 BD 02 OD DD =696 3 T I 0 3 3C 14 07 C-> 02 05 CC -6 45 31953 7& 0 2 13 04 IC 36 Oft -293 
.30910 F3 10 2< FE 40 30 16 =699 31260 OL 09 3D 02 Oi 43 IT: 7.1 * I H 13 03 43 O. 11 43 14 -lot 3l<?tO 01 19 03 TO TB 12 Of 139 
30917 13 4E 23 « E6 3F S/ = 398 31267 11 43 03 OD 4S IH 09 =203 3 l i l 7 30 00 0 " 43 ID 0 5 -190 31967 OF OS 4A 5B lo 01 OF -220 
30924 D3 16 06 3E 9F CD tH =902 31274 43 03 OS 01 15 4B 9FC =323 31^24 IF 13 46 9F IF 12 0 5 -334 31974 11 06 3A ' C 01 00 99 -391 
3093 L 73 D1 04 IE 20 F3 IB = fa4B 31281 IE 15 43 OI I : 43 =3AL 31631 "1! OO 11 43 9E OD 11 -433 31981 7 A 00 13 03 iC SB OB -292 
3OT3E) (.A 4F 23 4 i 23 5 6 23 A 330 31200 9E 1£ OD 9£ o: OS =436 3U30 46 9E 13 OD 44 9F I F -519 31900 01 14 0 6 OO to OO Ot = 152 
3094S TE CD E3 73 ID 20 BD =931 31295 43 9 £ IE 02 4 / AO OE =S02 31T4S 11 ' 3 9E 13 on 43 9E =499 31995 13 0 6 4A 50 IF 01 18 - 2 4 6 
309S2 (ID 6E 02 DC 66 0 3 22 =693 31302 12 OS AL 14 OS 43 9E =434 31432 30 OD 43 9E 19 OA 03 -291 32002 OD 03 F2 'A <« 00 3[> =473 
30959 FA 3B 21 ?C oo 2 2 FC —804 31309 16 £ 0 oo IS D) 0! 1 I =3O6 31439 11 05 OA 04 A3 01 0 9 =333 31009 7& 0 2 13 09 I C SB OB =2V9 
-30966 SB PT 32 FE 5B 32 BO =887 31316 DD 02 OD to OI o» DC =6BB 31466 43 9E IF 0 " 43 9H OR =301 0IOI6 01 OC 0 5 00 sa 12 01 = 128 
30973 5C 21 EO SE IE 0 3 0 0 =694 31323 02 0 5 43 1C 11 43 03 = 189 31473 35 '3 9E 05 07 47 AO =463 3:-023 09 07 4A 5D 13 01 OB -214 
30930 TE 04 77 DC 4E OS 23 =588 TIS30 OD 43 IB 09 43 03 OE = 191 31480 11 01 04 flj OC I S 4 6 =77ft 32030 OC. 06 T,A ' C <1 00 EO -457 
.30937 71 CO 4B OFC 2 3 70 ED = 794 31337 01 15 46 15 43 31487 IF 02 05 AL 0 2 06 =36M 31037 7B fi; 13 LLFI IC DO OB -290 
30994 ^3 73 73 CS DD 4E 07 =800 31344 9C 01 11 '3 9£ IE OB =444 31494 33 AL OF 0: 04 A3 IO =363 32044 01 CC OS <K> rn 17. 01 -120 
31UJ1 /I UD 4t uu IZi /O =3V« j-li&l L I VL 01 </v 45 VT I t =4^0 ,51/01 31 04 «3 0: OE 05 AL =333 31051 05 0 7 4FI R,H 13 01 OA =21 1 
31036 23 CD 43 AC 73 FE oo =881 31350 0 2 47 AO OE 12 03 AL —431 31700 ID OE 05 ft'. 21 EO 00 =466 31050 0 9 06 56 'C <1 F5 =475 
31013 CA D6 79 E3 F5 71 23 = 1159 31365 00 OA 05 tt CJ 14 12 —409 31715 15 CE 00 11 C4 OE 12 =47? 31065 7A 16 06 07 IC SB OF -313 
31022 TO Z5 3b 01 23 3 0 20 = 330 31372 C3 10 OE C3 o: OE C2 =643 31722 :D 13 11 CC 13 OD CD =662 3107? Ol I>9 04 OO -B 13 01 -127 
3i or? ro ri CI AT 3C DD -1234 31S7? OB « 6 I A « •»e 1A 3172? M OD CD oo <r<l CC 14 31079 VIV OS 13 U1 Ul> 
31036 09 DO ES FE 32 7 1 73 =974 31386 EO OO 13 (IS 03 14 C9 =690 31736 39 C9 02 OS CC 13 03 = 443 3!0Rfc OA 0 5 30 "FC <1 03 00 -233 
31043 3E IB 33 BD 73 CD 67 -74(3 31 393 16 13 CS 1A 10 DB 03 =499 31743 43 CI 11 IF IS 4ft 9E =365 3;r>93 00 00 00 00 CO 03 00 -0 
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•> PAOCrt Oi :MK"';CLn:rrtIHT"Pl ease Malt.. 

1 FOP F=£AOOO TO 42916 
2 READ A:POKE r.f l 
3 NEXT F 
5 DA A .62.0,214 ,100,2'>8.26.181 ,108,23 
1,32.20Q,12.1»9,121,14V,108,3 
7 47 
6 DA-A .60.149.100.24,144.9 ,169,32,14? 
,108.16" , 4. 149,1 no, 232. 22-1,8, 
208 
7 OPTO 221 ,T6 ,C1 ,0 ,0 ,0 ,0 ,0 ,0 ,0 ,0 , 173, 4, 
3 , 41 . 63 . 56 . 20 ; , 40 , 1 ' 6 , 3 , 105 , 5 
, °6 
8 E>A"A 233 , 33 , 96 , 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 
9 DA A .69. 130, 133, !30, 169, 187,133, 131 
, !65.108,133,132,32,231,160,1 
6? to DAT/\ 250. 133, 130, 169, 197,133, 131 , l i . 
5,109,133,-.32,32.202,160,169, 
114 
11 DATA 133.130,-69,188,133,131,163,11 
O,1J i ,132,32 ,231,160,169,234, 
133,130 
12 DATA 169.100, .33,131,165,111,133,13 
2,37.702. 1 AO. I M , •JPI, 13*. 130.1 
6°,1B9 
13 DATA 133,131,:65,112.133,132,32,231 
,160.169,2:8,133.130,169,189, 
133 
14 DATA 131,163,112,133,132,32,202,165 
,169 .02 ,133 ,130 . .69 ,190 ,133 , I 
31,165 
13 DATA 114,133,-.32,32,231,160,169.202 
,133.130,169,190,133,131,163, 
115.:33 
14 DATA 132 .76 ,202 ,160 ,0 ,0 ,0 ,0 ,00 .S ,0 . 
0 , 0 , 0 , l&O , I f 177, ,30,136,145,1 
30,200 
17 DATA 200,192,36,208,245,163,132,136 
, 14&. 130, 96 , 0 , 0 , 0 , 0 , 0 , 9 , 0 , 0 , •> 
,0 
18 DATA 160.34,177,130,200,145,130,136 
. 136, 192,253.208.24S, 1^5.132. 
200, :45 
19 DATA 130 , 96 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 160 
, I ,177,130,201,122,208,10,170 
,:<, 7 ,32 
20 DATA 145,130. !39.136, W5,130,20.) , 20 
O.192,36,208,235,136,56.165,1 
30,233 
2: DATA 120,133,128,165,131,233,0,133, 
129, .77,120,201,122,203,6,145 
, :30 ,169 
77 HATA X9, 14S, 1 , OA, 4 ,0 ,160 , 34, 177,1 
30,201,122.208,10,1 70,169,32, 
14S,.30 
23 DATA 138,200,145,130,136,136,192,25 
a . 20tl, ̂  JS , .'OU 233, 
120,133 

DATA 128,165,131,233,0,133.129.177, 

1 2 0 , 2 0 ; , 1 2 2 , 2 0 8 , 6 , 1 A O , l o V 
. 32,14ti 
25 DATA 12B , ' 6 , 0 ,0 .0 ,0 ,0 ,0 ,169 ,162 ,133 
,130.169.190.131.131.32,56.16 
1,169,42 
26 DATA 153,130,16V,190,133,131,32,4,1 
61,169.17D,133, ;30.169.109,13 

27 DATA 32 . b6 . l o l , 169,5ES, 133, 130. 169, 1 
89 ,133 .13 : , 32 ,4 . 16 . , l o9 ,194 ,1 
33,130 
M UAIA 1 0 9 , I B S , 1 3 3 , 1 3 1 . 3 2 . 5 6 , L 6 1 , 1 6 9 , 
74,133.130,169, B8.133,141,32 
.4.161 
29 DATA 109.21O,133,130.1A9,lf l7,1S3.IT 
1,32,56,161 
31 DATA £E6 , "9 , .69 .32 ,141 .197 ,190 ,96 ,0 
, 0 , 0 , 0 . 0 , 0 , 0 . 0 
z<? DATA CAD.O ,2 ,I :C' ' , i0o .- :no ,3 , ;4c ,o , L6 
2 , £ C 9 , 1 7 2 . £ D 0 , 3 . £ 4 C , 1 1 4 , 1 6 2 , £ 

C9,156 
40 DA 1 A £D0,3,£+C,228,162.EC9,lOO.EFO. 
223,£4C,IH7.163 
50 DATA 000,000,000,OOO.OOO,OOO,000,00 
0,OOO,000 
51 DATrt OOO,OOO.OOO,000,OOO,OOO,OOO,00 
0,000,000 
60 DATA £ :S .£A^ . 124.£o9.1 .£63,126,TA5. 
125,£69,0.£85,127,£A0,2.£&1,1 
tb , ICV , 1 ft 
70 DATA £D0,13,£38.£A5,126, CE9,35, £85. 
12b , fAS,127.£E9.O,£85.127.£A9 
. 105 
SO DATA £05.I 16.£A",106.£85,117,£A5,12 
0 ,£C9 ,0 ,£D0 ,14 ,£A2 .11 . , £86 , I 
8, ££8 
"O PATA £06. 11*?.£A2, 1 , CRo. 120.£4C, 120. 
163 ,£C",1.CDO,14,CA2,:07,£8ft, 
11R,CFB 
too DATA £86 . I f , £ A 2 , 7 • £86 , .20, £4C .120 
, 163,SltOO'-A2,10">,£86.1 18,ffcH, 
£H6,l19 
'110 DATA fA?,0.C86,120,£4C.120,163 
IPO noiA unn,ooo,nnn,noo,OOO.OOO,OOO,O 
00,000,000 
121 DATA OOO.000,000.000,000.000,000,0 
00, COO,OOO 
J3U UH IA 13S.1HU, ,IMM| l A . t U D 
,125,£E9,0,E85,127,£A0,0,£B1, 
126 
HO DA IA £UV,16.CD0,13.C;B.£A5,12d.£u9 
,35 ,£99,126,£A5.127,£69,0 ,£05 
,12/ 

150 DATA £A9 ,9 / , £0S .116 . fA9 ,98 .C85 ,U7 
I 7 C I , i c v , 0 , I W , i 4 , i . » U , 103 

160 DATA £86,1111,£E8,£B6,119, £A2,1, L Ue 
,120,E4H,128,167,£C9,1,£D0.14 
170 DATA iA2,99 .£86 .11B. fF« , fnA.1 I9.TA 
2 ,2 , £D6 .120 ,£4C,12G tU3,£A2 , l 
01 

1H0 UAIA LBo. 1 IS.Lhd, f86 , !19 ,rA2,0 , E86 
, 120,£«C.128,113 
190 DATA 000 ,000. OOO,000. 0JO , 000, OOO, O 
OO.OOO.OoO 
19. DATA 000,000.OOO,OOO.010,000.OOO.O 
00.000,000 
200 DATA £A2,1 3 . £ 86 . 1 l o . £ £8 . " 06 , 117 . £ 
EO.COi, 1 .0,£l_CJ,i:Uu, 1 . ? , £ZO ,4 , 
164 
201 DATA fA2.80 .£20 , .31 ,166 
210 DATA £20,O,160,£70,72,160,£33,£A3. 
124 , £E9,40,£85,126, £A5,1215, TF 
9""0 
220 DATA £85 ,127 , t , A2 , l l 7 , £36 ,U6 , £EB , £ 
S t . 1 1 7 , £ b « , L-Bi. 1 l t f , £ t n , 1 1 
9 
230 DATA £A0,0,£B1,126 ,£C9,32, £F'>,3, £4 
C,B8, I64.CC8.CB1, .26,£C9,32,£ 
F0.3-
240 DATA £4C,88 , lb4 ,£20 ,149 , ln3 ,£3B,£A 
5 ,124 , ££ " ,40 , £85 , . 26 . £A5 .125 , 
£ £ " , 0 
250 DATA £B5.127,£A0,O,£B1, l2o,£C9,155 
, £ »0 , ; , f 4 r . , 06. 164, £C9,32 ,£F"0 
,3 
2 i0 DATA C4C.00, 1<j4 . £CG , 1_L>1 , I , ;C9, 32 
,£F0,3 ,£4E,00,164.£20,149,163 
,£3B 
270 DATA £A5.124.£G9.40,EB5.126,£A5,12 
5 , £E9,0, £05,127 , £A9, : ,CBr.,123 

280 DATA CA2,100,£20 
290 DATA 13" , 1 A A . f 4 r . . i ? B , 000,000,0 
00,000,000 
291 DATA 000,000,000.000,000 
300 DATA £A0,40,£B1, !26,£C9,122,£DG,3, 
£20, 100, 166.cc0.cei ,.2©,£&v, 1 
22,£D0,3 
310 DATA £20 ,150 , . 66 . £20 ,223 , . 63 , £20 ,3 
7 ,164, £A5 ,126,£85.124, f ATi, 127 
,£83,125 
320 DATA £20,4 .164,£60 
330 DATA 000,000,000,000,000,0000,000, 
000,000,000 
331 DATA 000,OOO,000.000,OOO,OOOO.OOO, 
000,000,000 
340 DATA £A2,I 17 ,£86 .1 l6 ,£EB.£B6, t17 .£ 
t O , £ D £ , 1 )8 ,£EB,£86 , 1 ) V,£4r: .4 , 
1 6 * 
330 DATA 000,000,000.000,000,000,000,0 
00.000,000 
331 DATA 000.OOO,000.000,000,OOO,OOO,O 
00,000,000 
360 DATA £A° ,32 ,£AO,0 ,£Ol , ,24 .£C8 ,£«n , 
12* ,CA0 , *0 , £ 7 1 . l Z4 .CCe . fS l . 12 
4 , £60 
370 DATA OOO,OOO,OOO,000,000,OOO,000,0 
00,000,000 
371 DATA 000,000,OOO,000.000,OOO.000,0 
00 ,OOL, OOO 
380 DPTA £A5.116,£A0,0,£91,124,£C6,£AS 

One small step for Ivan could be a major jump for 
an Oric. One step beyond with Matthias Gyllerup. 

-- - - : i - -

2 L = I 
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, l l7 ,£91. I24,£A0,40,rAa,1 IB,£ 
91.124 
390 DATA ^CB.rftB, 1 IP. £91 , 1 D4 . 260 
400 DATA 000,OOO,OOO.000,000,000,000.0 
00.000,000 
410 DATA CA9. 1 ,£QD, 225,2, £A9,0,£3D,777 
,2,£Af,3,ttJlJ, . '/v,/, l 'AV, 10, "HP 
.2=1,1 
•170 DATA £20.102.251,£A9,0,£Bn,775,2,£ 
eD122;.2,£BD.229,2.£flD,?31 ,7 
430 DATA £20,IS?,251,£60 
440 DATA OOO,000,OOO,OOO.000,000,000,0 
00,000,000 
4 5 0 DATRT F 2 0 , 1 4 " ? , . 6 3 . F A ' . O . C S S . 1 

460 DATA 000,000,000,000,000,000,000,0 
00,000,000 
470 DATAf?0. I 4°. l t ,3 ,£A9. 1 ,£85, 116,4eO 
480 DATA 000,0110,000,000,000,000,000,0 
00,000,000 
490 DATA £A5,9",£C9,0.£DO,I,CMJ,fAS.98 
, r r * , r 1 . C i O . t A S , I a:,CB5. 
98,£C6,99 
500 DATA £A9,122,£8D.2I0,IU7.C60 
51 C DC TA OOO, 000, OOO, 000, OOO, OOO, 000,0 
00,000,000 
32C DATA £AU.40,£UI,174,£C9,122,£D0,3. 
£2C, ISO, 166,£C8.£B1 , 124.£C<», l 
2 7 . F 0 F . 3 

32C DfTA £20,130,166.fAO,RO, £B1,.24,£C 
9.32 
S3C DfTA fDO,31,£C0, £B1.124,£C9,32,tDO 
,74,£20,237, , IViO , OO , CD 1 . 12 
4 
54i- DPTA £C9, 123,£D0,13,CAr., 123.CC9.0, 
£DC,T,r4r,88.1£4,£A9.0.£05.12 

35<" DATA f AS , 123 ,£C9 ,1 , f DO. 6 , C20,47 . 16 
5,£20,18,24*,f f9,0,£B5,123.£6 
O 
ill C DA IA £20, 1E7, I63,£10,£A5,124.£6",4 
0,£U5,126,£P3, 125,£65 ,0,£85, I 
27 
Set- DATA £2C, 14V. I6i . l l lU. t fO. 1 24 . . 4 
0,£B5,126,£P5,175,£6'>, 0, £85, 1 
27 
T>90 DATA C2C, 14*7, 163 .£ 18. £A5.124 . Eft" . 4 
0,£B5,126,£f5,125,£65,O.EOS.1 
27 
600 DATA £Ar,.O.CB5 
Lio unrn 123, CA2,100,£2i:, 131. »66,£4C,o 
7,165,000 
620 DATA CAt,5,£B9,IE9,191,fAA,£EB.£EO 
,58, £F0,5,£EA,£99,159.1«j| .£60 
, rm, 4R 
630 DATA £99, 139, 191 ,r8E.£110,234.£60 
i.40 DATA £2C. 150, 36o,t4( , 1 .8 , 163.000.0 
O O , O O O , O O O 

650 DATA £4B.£A3,97,£C9,1,£D0.7,tA9,2, 
£85,97, £4C , 154,16S:, £T9.1, £Di>. 
7,£A9,3 
660 UA1A £B5, 97, £4f , 107 ,165, Cf9. 3, £I'0 . 

/ , £F9, 4, £E5, <?7, E4E,222. 165,fC 
5 . 4 , £ D T , 7 

6 7 0 D A L H TN-Y, : I , IFCCR>.V/,I 'M , 3 1 6 I > , £ C 9 , 7 , 

£D0,7, CA<3 ,6, £85.97,£4C .222, : 6 
3 , E C 9 , 6 

690 HATA £DO,7,£A9,7,£85,97.£4C .107,:A 
5,£A9,1,£65,97,£4C,154,165 
ft90 DATA COO.£Ar, ,0,£8D, 20H, :83. £0D, 7»9 
,183,£BD,210,183,££D,213, IB." 
7 0 0 D A I A £ 8 0 , 2 1 4 , 1 0 3 . C O D , 2 1 3 , 1 8 3 , F N T . I 
2,£00,211,103.££0,217,183,£60 
710 DATA C4C.3, 236.000, £A9,0,£8D, 20Q, 1 
83 ,£bJD ,209, 1 £3 , £8D ,2 14, 183, £H 
D~215, 183 
770 DATA £A9,12.£BC.2lO,1B3,£8D,213,IB 
3, £AV, 30, £HI) ,71 1, 1 E3 , £BD,21 2, 
103.£68 
730 DATA C4C.3,236,00C,£P9,0,£8D,200,1 
83,£81).715, tE3,£A9.12,fBC,209 
,183 
740 DATA rai>,214, 1C3 , f A9 ,30 , tUI.'. 2 lO , IB 
3,£80,213,103,EA9 ,6J . fan ,711, 
1 3 3 
750 DAI A 1BU.212,1R3,£68 
7SO OATH £4C,3. 236,000,fjS9. 12.£RD.20E, 
133,£8D,213,183,CA9.30,£ED,70 
9, 1B3 
770 DAir, L ' U B , S n , i r C , l » 7 , 6 3 , 1 8 C , 2 I O t l H 

3,£80,211 .183.£80,21 7.183, £ED 
,713,1B3 
730 OAT* £6B,£4C,3,236 
7YO m M £J6,O,CA5,0,£C9,25=.£D0,E,£E6 
,'3 
BOO DATA £20,203,161 ,£A5,1 23.£C9,1,£C0 
, l0.EA2.50.£7W.255,f AA,flV>,7S 
3, CM,EDO 
BOI DATA 248 
80? DAT»£2D.O,163,£20.72,1 60,FAR,116,£ 
CJ.O.fnr/, l , £60 ,1 .7 , 1 ,£UO,l 
810 DATA £!>0,£20,112,161 ,£20, 124, 164,£ 
A3,9?,£C9,3,£FO,2,£C6,?B,£20, 
160,164 
820 DATA CA5,116,£C9,0,£00.1,£60.£A2,8 
0,£A0,255, £8B,£D3,253,ECA,fDO 
,248 
R V ) 1 4 T 4 £ 4 C , 3 7 , L T F T 

B40 DATA 000,300,003,030,500,000,000,0 
00,OOO,OOO 
850 DATA £AO,253,£83.£D0,233.£CA,£DO,7 
48 , £60 
BoO DATA 000,300,003.030,500,000,000,0 
00.000,OOO 
07O DATA £A9.10,TBS.0.£20.1R7,1 
99,£A2,32,;S6.116,£36,117,£A2 
, :24 
8B0 1)A I A Cflft , 1 18,£E3, £06 ,119, £41,4,164 
• "O DATA CAO,<>,£»?, 1B9, 166, £99 , i , 1 .̂1,1 
C8, ECO, 232, £D'J, 243, CAO 
900 DATA 1,3,6,15,31,6,3,1,43,56,63,62 
,38 , :2 ,74 ,4B,3 ,5 ,9 ,3 ,2 ,6 ,4 ,23 
,36,52,52 

1 v \ N is A character with long legs and a big 

head intl rhc object of th:S gumo is simply to 

make, him jump up eight platfomis to the lop 

o f the fcreen. The screen i* d viced by 

horizontal lines and gaps appear in these lines 

at intervals. When a gap appears cirectly 

abave Ivan, he is to leap into the air and 

ascend a lev.*l. 

I f y.iu fall down ihrough a gap or rur. into a 

monster you w II becor.ie te:np;ira_ily 

stunned. But if you knock your head into 

MvnfthinJ or fall dowr. on the ground you will 

lose one of you- six lives. 

There are six different hazards — a flame, 

some monsters and Leggy — which roim the 

platform, bach completed screen tdds a 

homi<, incrrMsi'x rurrber of lives and adds 

new hazards. 

Ivan is controlled from the keyhoar:! with 

the Cursor keys. 

Cursor Left to make him move Icfi; 

Cursor Down tc make him move right: 

Cursor Up to make him jump; 

Cursor R.ght to pause — you can not pause 

whsn you are sunned . 

For tho3c interested in machine code the 

main subroutines and theii addresses are 

givim below, in case you wish to disassemble 

them. 

41032 — Moi/e holes. 

41328 — Mcve hazards. 

41421 — Read keyboard and move Ivai. 

42021 — Sound. 

42221 — Tall down. 

42282 — Score. 

42533 — Ma n routine 

42648 — Draw stunned Ivan. 

42317— Interrupt toutine that n akes the 

flames burn. 

V10 DATA 24 ,12 ,6 ,2 ,14 ,3 ,5 ,7 ,1 ,1 .1 .1 ,7 , 
56,S2,52,4H,48,4R.4B,48,15,3, 
7 , * ,4 ,70 
970 DATA 0,0,36,52,50,16.24,12,4,28,3, 
7 , . 3 , 3 1 1 2 , 6 , 3 , 3 2 , 4 0 , 2 4 , 6 0 
. ( J2 .24.4B 
930 DATA 32,7 , I I ,L1,6,12,24,16,23,43,4 
0 ,36.48, :6 ,24,8 ,14,7 ,11,11,3 , 
7 , *>' t 5 f 3 
"740 DATA 4 0 , 4 0 , 3 6 . 3 2 , 3 2 , 3 6 , 7 , 1 I , 

19.2,6,12,8,14,60,40,56,8,3.1 
4 .0 , 0 , 0 , . 
<750 DATA 3,7 . IS. 15.6, I V , 0 . 3 7 . 4 R . 5 6 . 4 4 . 

6 0 , 2 4 , 5 0 , 9 , 7 , 3 , 9 , . 3 , 1 5 , 9 . 3 d , 3 
6,56,48 
960 DATA 36.44,60,36,7, I , 3, 7, 11,15.?., 3 
,1 , 3 2 . 4 0 . 5 6 . 44 ,60 . I'4, 1FJ, 7 , 
11,11.2 
970 DATA ?.2,2,14,56,32,32.16.16,16,16 
,28,6->,0,0,",0,0,0,0,51 ,30, 45 
,6-5,45,33 
971 DATA 63.30 
"9H0 DATA 3 3 , 5 5 , 6 3 , 6 3 , 6 7 , 6 3 . 6 3 , 6 3 

DATA 
.39,59,62,28 
1900 ft-1 :l.=5:SC-0:SCf-"OOOuOO 1 iPOKb 12 
1 ,252:PI3KE "8,0:P0KE99, . 
IVIO CALL 4267, 
1920 POKE £26A.10 
2000 CLSsPOKE 0.O:rOKE48O3H,32:POKE 48 
039.32 
2001 77711122233344455566677717777 
777" 
2002 C=1 
2003 rtlFf F : OB TD 1 13; POKEF , 1 Z1; HEXTF 
2299 F0RF=4S000T04908o5~EF'4O: ft-Vrtl <>1tD 
*(A*,C.1>>:FOKEF.A:POKFF+1.16 
2499 POKEF+39,.6;C=C+1:WEXT F 
2500 DUKE 124,4B900 
2510 DOKE 126.49900 
2511 P̂ OT 15,25,SC*:PLOT 15.15,32 

Fnn F .-oo TO 107-prkc F,owD<1)»20 
+5:NEXT F 
2570 TOR Ff*'08 TO 115:P0KE F,121iNEXT 
F 
2321 Fi_or , i . ( ( ; n ( < ( u t ( ( t u t u t 
c t ( r ( (<t (c{ :{{-
2522 FOR F=479t3 "O 47999:POKE F.155:N 
EXT F 
2523 FDR F=4H002 "n 4HOS7:POKE F,121:N 
EXT F 
*2524 CALL 4.931: DDKE 124.48903: DOKE 12 
6 , ' 0*?00 
2525 FOR F-2 TO 20 STFP 3sPL0T t .F , "vv 
yyyyyyyyyyyyyvvyyyyyvyyyyyyyv 
yyyyy' 

2526 MFXT F:PLOT 27,23, ' 
2527 PLOT H.?Ti,3TR» (R> tPLOT 7,25, , ,R=" 
232B PLC1T27.23, STR* (L> : PLDT26,25, "L-" 

I F A«M<>THENDOI<;C S S 7 , 4 2 3 1 7 

2530 PnKF O.OsCAl I 42533:DOKC 333.6341 
9 
2531 IF PEEK<116)=0 THEM L=L—1sIF L=-l 

I HhN bUlU 2/OW 
2513 :F PEEK(1161-1 THE«R=ft+l:FOB F=1 
TO 10«R:CALL 422B2:NEXT F:L=L 
+ 1 
2534 rp PEEK <1161=1 THEHP0KE99,R:06=25 
2/P:P0KE98,0:POKE 121,OBi KOTO 

2600 
7>5S0 WAIT lOOiCOTO SSZO 
2600 SC*="" 
2605 FOR F=49056 "O 490al i 
(PEEK F)):NEXT F 
7 6 i o AA=INT:RND<i:»6' 
2615 ON AAG01U 26:7,2619,7621,2623,262 
5 
? f t l ft NRITN 7 0 0 0 

7617 POKE 47056,5.:POKE 47037,30:PO<E 
4705B,4E5iPriKF <7059,63: POKE 4 
7060,45 26 IB POKE 47061 4/062.63: fU<.t 
47<163.3f>jRn_0 2000 
2619 POKE 47036,OrPOKF 47057,1:POKE 47 
058.63:POKE 47059.451 POKE 4 70 
60.63 
2620 POKE 47061,17iPOKF 47062,12:P0<E 
47063.51:G0"0 2000 
2621 TOKC 470S6,63i ro^e 47037.4G:PO>;e 
4/05fl.63iPOKF 47059,12:POKE 4 
7060,:2 
2622 POKE 47061,12:P0KE 47062,12:PO<E 
47063,51:G0'0 200u 
2623 POKfc 4 7036, I ?s PflKF 47«157,30: PO<E 
47058.63:POKE 47059,45:P0KE 4 
70A0.A* 
7624 POKF 47061,63:POKE 47062,51:POCE 
47063.30iB0"0 2000 
2623 TOKE 47056,12: POKE 47057,30:PO<E 
4703B,63:POKE 4/USV,43:FUKL 4 
7040,63 
2626 POKE 47061,51>P0KE 47062,30:PO<E 
47063.51JGO'O 2000 

2700 PLOT 14,10,"GAME OVER' 
2710 PLOT 12,11,"PRfcSH ANY KEtf" 
2 7 2 0 GET A * I W A I T 3 0 0 : G E T A $ : G 3 T C 1 1 9 3 0 
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BARREL! 
BARRAGE 

Miquel van Smoorenburg 
ushers in a scenario of 
simian mayhem, specially 
tailored for the Sinclair ZX-81 

THE aim CF the gams is to get the keys which 

trc displayed on the tup ufihe scieen without 

losing z life. You IOSJ A life i f you get hit by a 

idling barrel but von Ere able tc iump ov;r 

such obstacles and only three at most are 

present. 

Ai the btgiuniug of t'.ie gan.e there is only 

one rolling barrel present. If you reach the top 

of tie screen you can get a key. Ther; arc 

throi keys at the start of the gar.ie. When the-e 

are two keys Iefi there will be two rolling 

baud* jltd if only one key is left there are 

"three rolling barrels. However, if you manage 

to net vr>ur hands on the las key you will get a 

bonus of .00 poinu. Then you stait again, 

with three keys and one barrel, but with one 

difference — i.ie speed iuu casts. Scoring is as 

follows: you si ill start with five lives bu' ihis 

and the starting speed are adjustable — it is 

evjn possible to start off with 38 lives. The 

game has on-screen scoring and a high-score. 

Jump over a barrel: 10 points 

Grab a key: 50 points 

Get the last key: 100 points 

The code is kept as *hort as possible; that is 

winy I made the high-s:ore in Basic. For enicr-

tnc the code, you need a Rein statement with 

at least 640 characters. This may look a lot but 

it isn't if you follow the nstrtictions. 

Type in: 

2 REM OOODelc. 

You must enter 87 cliaracteis after the Rem. 

Now .-dii this line some times, end when you 

have seven of these lines — 2 Rem to 8 Rem 

you can entci 1 Rem tviih uulliiug following it 

(continued on page 94) 

Program 2. Machine code program. 

2 5 5 2 4 : 75 75C 3 0 C 4 1 E 5 0 5 C 5 = 1 3 5 5 1 6 3 3 4 : 
2 5 5 2 2 : C 0 3 3 0 2 4 4 4 D 5 1 1 4 2 0 = 572 2534-2 : 
2 5 5 3 0 : 0 4 3 5 3 0 1 3 0 4 C 0 3 0 0 7 = 5 2 3 1 5 5 5 0 : 
1 5 5 3 5 • 7EC ID 2E1C92A0C43 = 1072 2 5 5 5 3 : 
2 5 5 4 5 : 0 1 9 0 0 0 0 9 2 2 7 9 4 0 0 1 = 3 3 7 1 6 3 6 5 : 
2 5 5 5 4 : 5 5 0 2 0 3 2 2 754 .0213 3 = 413 1 5 3 7 4 : 
2 5 5 5 2 : 4-005 2 5 3 5 0 0 2 3 20F3 = 455 1 5 3 3 2 : 
2 5 5 7 0 : 3 H21403C 4 7 2 1 3 C 4 0 = 443 1 6 3 9 0 : 
2 5 5 7 3 : •T 5 0 T 0 = SD Z-BQ 3 - 533 1 5 3 3 3 : 
1 5 5 3 5 : 0 1 3 2 4 0 E 0 4 2 1 R = E 01 - 5 9 9 1 6 9 0 6 : 
1 5 5 9 4 : 2 6 0 5133C C 1 1 0 E 5 C 9 = 770 1 6 9 1 4 : 
2 b 5 0 2 : 7541- 2"J / iz -5- ? 3 c 0 0 0 d = 5 0 1 1 5 2 2 2 : 
1 6 6 1 2 : 2 5 0 3 0 R F E 7 5 2 0 0 1 0 3 = 4 5 4 1 5 9 3 0 : 
2 5 6 2 3 : 5 5 2 2 7 5 4 0 5 0 4 2 3 0 0 5 = 3 25 •IhQ^R-
1 5 6 2 5 : 5 1 3 E 0 0 1 2 1 5 0 E 1 1 2 1 = 6 0 1 1 6 9 4 5 : 
1 5 6 3 4 : 0 0 S 0 5 9 1 9 7 E F E 3 0 2 3 = 3 3 5 1 5 9 5 4 : 
2 5 5 4 2 : 0 5 r 515230244-4D 3 5 = 5 3 1 1 5 9 5 2 : 
1553?. : 3 4 0 2 5 1 7 1 2 3 7 0 1 3 C 4 = 789 1 5 9 7 0 : 
2 5 6 5 5 : EDS FE 5 a FFEQP. 20B3 = 1051 1 6 9 7 3 : 
2 5 5 5 5 : 3 E 0 1 1 2 E 0 4 5 7 9 4 0 7 1 = 5 9 1 1 5 9 5 6 : 
2 5 5 7 4 : 2 3 7 0 1 3 5 0 2 9 7 3 4 0 2 2 = 510 2 5 9 9 4 : 
1 5 5 3 2 . 7 5-4-0210 00 0 2 2 7 7 4 3 = 4 3 1 1 7 0 0 2 : 
1 5 6 9 0 : 1 2 2 1 0 0 2 ^ 7 5 4 0 0 0 3 7 - 5 1 3 1 7 0 1 0 : 
1 5 5 9 3 • i 0 F F r. - u r , r. 4 1 = E 2 4 = 1 1 3 7 17013-
1 5 7 0 5 : 2 0 0 9 2 3 7E F E 7 5 2 010 = 535 1 7 0 2 6 : 
1 5 7 1 4 : 2 3 2 3 1 3 F E 2 1 2 0 0 9 2 3 = 455 1 7 0 3 4 : 
_l 0 / J=: zi : fszrsz .-• 5 2 0 1 3 2 5 1 5 0 3 = 525 1 7 0 4 2 : 
2 5 7 3 0 : - E 2 3 2 0 0 9 3 3 7 7 4 0 F 5 = 3 2 5 1 7 0 5 0 : 
•16 733 • ?nP0r i ?F052F5"J 9 5 5 = SB 2 170F3 • 
2 5 7 4 5 : 7EFE3 4 0 C C D 4 2 3 1 7 5 = 2 2 5 3 27066-
1 5 7 5 4 : E 1 1 1 2 1 0 0 F E 3 0 2 S 0 3 = 773 1 7 0 7 4 
2 5 7 5 2 : - E 2 3 2 5 0 0 3 R 7 3 40 F 5 = 545 1 7 0 3 2 
1 5 7 7 0 : 0 0 2 0 0 5 1 9 3 £ 0 0 3 2 7 3 = 2 9 5 1 7 0 9 0 : 
1 5 7 7 3 : 4 0 3 P 7 3 4 0 F E 0 1 2 0 0 1 - S Q i 1 7 0 9 3 : 
2 5 7 3 5 : 19 F 3 0 0 2 3 0 4 3 0 3 2 7 3 = 5 5 4 1 7 1 0 5 
1 5 7 9 4 : 4 0 7 E F E 0 0 2 S 1 0 F E 2 0 = 799 1 7 1 1 4 
15 3 0 2 : 2 5 0 0 F 5 3 4 C 3 F E 2 S C 3 — s 0 3 4 —» J . 

2 5 3 2 0 : F E R 3 C 3 2 A 7 5 4 0 E 5 2 9 = 1 1 1 9 1 7 1 3 0 
1 5 6 2 3 : 7540-7EE1FE343 8E 5 = 1 2 6 7 2 7 1 3 3 
1 6 3 2 5 : 2 S 7 5 4 0 3 P 7 7 4 0 7 7 E 1 = 3 0 3 1 7 1 4 5 

= 3 o i 

= 793 
7 5 3 2 774 . 335172275 
4 3C 9 3H 7 3 4 0 =E 0 02 0 
9 4 3 E 0 9 3 2 7 3 4 0 E 0 52 
13 3 B 2 h 10 4 0 3 1 0 5 0 0 
0 3E05E S C 4-00 219 0 3 
EDB0CD3 F 4 0 3 D 2 5 4 1 

140CDB340 
C D 3 2 4 1 F E 2 4 2 S 7RFE 
1 5 2 3 7 SFEfiB 2 S&3E D 
4 5 3 2 4 0 0 B 7 3 3 1 2 0 F 3 
1 3 E 3 3 5 2 S E 5 C 0 B 3 4 2 
£lk53.rt"t55-0B 7 S B I 2 0 
P S 3 5 3 0 1 9 3 6 h D 3 5 0 0 

32 7 7 4 0 2 2 7B402 2 75 
4 0 C & 3 P 4 2 0 3 0 5 C 5 C D 

C 0 4 2 C 1 1 8 F 9 3 S 2 I 4 0 
3 0 3 2 2 1 4 P F E 0 3 2 0 P 0 
0SSRCDCD4210 FB£ft 

0 > 3 4 0 0 I 3 5 0 0 0 S 3 6 £ S 
£ 3 2 3 3 5 R E 2 3 2 3 3 5 £ S 
3 E 0 0 3 2 2 1 4 0 2 £ 3 2 4 0 
0 1 c C 0 2 E D 4 2 3 5 3 5 0 1 

5 3 0 2 0 2 2 2 3240C 3 F 7 
4 . 1 F ^ 2 i = T 5 4 0 3 6 0 0 C C ' 

5P 42 CDBH42E I 7EF5 
0 5 0 7 3 5 1 7 7 E C 5 3 3 7 7 
1 1 0 0 2 0 2 3 7 B 5 3 2 0 F S 
1 0 F 2 F 1 7 7 2 H 0 C 4 0 0 2 

2 9 0 0 0 Q 7 E 3 D 7 7 F E 1 C - 533 
2 0 0 5E D 4S 0 C 4 0 C 2 2 H = 
7 3 4 0 2 2 7 5 4 0 C 3 F 7 4 I = 

i 
~7"? 

H 0 C 4 0 0 5 2 5 2 3 7 5 r 5 
5 2 0 0 3 2 0 F 3C 9C530 

^ 71SF22f l0C .40001 1 
0P;00192 3 7E FE 2 CDS 
FE25F.-034FE252005 
3 5 1 C 2 5 2 3 EFC90000 
0 0 2 f t 1 0 4 0 0 2 0 5 0 0 0 9 
E 3 2 R 0 C 4 0 0 2 1 9 0 3 E 0 
SBC9 = 3 7 7 

2 9 2 
4 4 2 
1 1 4 9 

5 5 4 
1042 
8 2 3 
730 
1 0 3 4 
9 5 4 
747 
6 1 3 

9 3 4 
3 3 4 . 

5 5 9 
302 
3 5 4 

5 9 0 

3 5 5 

5 5 5 

5 5 9 

7 75 
1305 
6 5 1 

5 5 0 

7 3 7 
5 3 5 
553 
9 0 9 

553 
9 4 4 
520 
6 9 4 
3 3 0 

539 
133 
6 J 9 
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rc 
!S 

wi 
ap; 
lee 
pa 
bo 

T 
D 

N 

M i p 

• P* 
n. 



S C O R E : e o e 

U I M c 3 

1 O 0 
iai lil 
t i f i H 
\ 1 f i H 
* 1 * t M 

o 

mW 

Program 3. The Bas.c program. 
-e R t h - - S - S - S - g - S - - 1 2 - 3 - S 

£ R E H g M l O U E L v R N S M O C R E N B U R G 

7 R E H H £ 0 S H L J I U S T R A R T 

c R E M S T E P - R P R P , C O D E 2 - 6 1 5 _ 

£ R E M B H O L L R N D , 

i ^ S i ; R R i m 

2 1 2 P R I N T , . " S E N D Y O U R M H N U P 
T O G E T T H E " : " 7 KEY ' S , fiMD J U M P D U E R 

T H E R O L L I N S " 

2 £ 2 P R I N T " B H R R E L S , A F T E R V O U 
H H U E C O L L E C - T E D I K E Y ' S , V O U 5 T A P 
T U I T H 3 K E Y S A G A I N . H O U E U E R , 

T H E S P E E D " ' 
2 3 2 P R I N T H S S 7 N C P F A 3 E D . - - . J ' 
24-2 P R I N T , C O N T R O L Y O U R M A N 

U I T h " 

£ 5 2 P R I N T . " Pi. M f t U F P I G H T , . " 
5 . M O v E L E F T " , . " J U M P " . , " T O 

C L I M E T H E L A D D E R < P R E S S O " . " A M D T 
H E M H O L D D O U N 7 . " 

2 5 0 P R I N T . " A T T H E B E G I N N I N G 
O r E A C H G A M E . " , " V O U M U S T S E L E C T 

5'-EES- ; " . 0 X S U E R Y F f i S T . P 

U D 1 5 I S V E R Y " " S L O W , " 
£ 5 5 S P U E " K O N § " 
2 7 2 ' P R ffT O 1 :. P L E A S ' : 

Program 1. 

99 REM HEX LOADER 
1 0 0 P R I N " " S T A R T ADDRESS" 
N O INPUT S 
IK'T? PR I N~ " F I N I S H ADDRESS" 
1 3 0 INPUT F 
1 4 0 F O P : M = 5 T O F S T E P S 
1 5 0 L E T T =0 
I S O P R I N T M ' " - ' : 

INPUT HS 
P R I N T A S ; ' = 
INPUT TOT 

O T 

1 7 0 
I S 0 

190 
P R I N T 

210 
£ £ 0 

2 3 G 

L E T 1 = 0 

F O R K = 1 T O 1_EN H 5 S T E P £ 

L E T - C = ( C O D E h $ » K : - 2 S } :-: I S *• C O 

D E A $ t K + U - £ S 

2 4 0 L E T T = T 4 C 

P O K E H t I = C-

L E T 2 = 2 + 1 

N E X T K 

I !- 1 U i = ! I ' H t N G U 1 U 

P R I N T " E R R O R - P L E A S E I N P U T 

£ 5 0 

2 6 0 

2 7 0 
H B E 

2 S 0 

A G A I N " 

3 0 0 GO TO 1 5 0 
310 NEXT N 

S P E E D i S T H E N 

2 3 2 P O K E 1 6 4 1 8 = 2 

29C INrUT SPEED 
2 9 5 S P E E D > 1 5 C R 

S O T O 2 9 0 

3 0 e k h H D 1 3 S S t 1 3 S * 5 P E E £ > 

L E T L = S ^ U 5 R 1 5 5 1 8 

L E T S » = " 

F O R X - 1 T O £ 

L E T 5 3 i X J = C H R $ P E E K 

N E X T >. 

I r V A L 3 4.> U R L l ' « M £ 3 T O £ 5 

D 5 ( £ 3 T O 2 3 ; = S $ 

P R I N T A T 1 3 , 6 ; 
L 'VCH 

3 7 0 I F I N K E Y $ > ' " ' • T H E M G O T O 3 7 0 
3 3 0 I F I N K E Y $ = " " T H E M G O T O 3 3 0 
-3943 G O : £?- £ .- 3? 
4 0 0 r e m - s - s - j g - s - a — s - a - a 

3 1 e 
3 2 e 

3 3 2 
3 4 0 
3 5 2 
3 5 2 

T H E N 

3 6 5 

l' L + •--' J 

G A M E 

I 
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(contii laaiJ (turn pay? 92) 

otherwise you may cause a system ermr if you 
<lo ihc Poking. Now tvpu in, as direct 
commands: 

POKE 16511,141 
POKE 16512,2 
POKE 16515,118 
POKE 16513,0 

You have now made the sever. Rem lines 
disappear as they have all been strung 
together as one big Rem. The line number ;>f 
this Rem is 0, but that isr.'t important. You 

must now ent.*r' 

2 REMST^RTPROGRAM 

What follows the Rem is not important. 

I f you now try to List the program you w.ll 

see rhe 0 Ren. you have just crea.ed, bui n;it 

tile 2 Rem. You ran sê  rhU hy Typing, as a 

direct command: 

POKE 16413,2 

Now press Newline and you will see line 2 

at the top of rhe screen. If yi>u bring the 

curso; up loline 0, line 2 will disappear agaii: 

and you have to type til ihe lJoke again. This i 

will also occur if you delete line 2. You iiiusi 

now type in program I, the hex lo.ider. 

Run the program and enter the eodc a lin*. 

at a time. Ther. save it. 

1 he Basic program has a few uses: nc lirsl 

part generates the screen layout, and stores 

this in n mr;n[» — The firs', pari is tion: 

line 10 to 170. The second pari, lues 200 it: 

265, displays instructions anil saves the 

piugrjm on tapj. Ignore the Rem before Save 

in line 265 — this was something I used totesi 

thi- program. So li.ie 265 is: 

263 SAVE "KONG" 

Then, finally, lines 270 to 390 arc th; main 

loop, i hey take care ot speed control and 

hiijh-score. 

After you have cnteted the Husic, save ii on 

tape and then Run. II LII IS correct YJU will see 

ih; screen layout being built and the program 

should stop with an error message: 9/170. If ii 

doesn't, chee.< the Basic, i there are unmakes 

there is a fault n the machine-codc Stirling 

from address 171.30 This ,s a routine tc store 

the heneeti layout in the Basic variable 1>$, so 

by 

PRINT OS 

you should see ihc screen layou: with many 

$'s around rhe screen. If all this works delete 

lines 10 to 170. Be uurc not to use Run or 

Clear, as this wi l destroy the variables. Now-

set your ricotde; to record-mnde and type in 

as u direct command: 

GOTO 2C0 

If everything is alright you will :ee 

tnslructions being prir.tcd and the program 

saves ii self. Now you will be asked to select 

speed. You nusi enter a number between 1 

and 15, ar.ythiug else will je ignureci. Choose 

one and the guttle will start. If YOU hove 

followed all my instructions then ihe game 

should work properly now. 

The speed of th; game ii controlled by 

Rand (value}. In my listing, t works as 

folio wt: 

230 NPUT SPEED 

300 RAND 1003 + 130 * SPEED. 

SJ the Rand has T m.nit:iur:i of 1C00 and a 

maximum of 2950, 

Score, fcigh-scorc and li*e-s Mail oil will, a 

v'alue given in the Basic listing in line 60. 

Score and high score must be a number with a 

minimum zero, lives can he any characters 

between 0 and /. Thus: it iS possible to enter: 

50 PRINT AT 0,l";"&CCrtE:095070",' 

Hl:987320",'"LIVES: G' 

In this txanipL lives will count down frtm 

G to 0 This is in a.phabeiical order. 

U L Y l M i Y •< 
The most powerful tdolkit yet for /.X BASIC. All the features 
you will ever need; AUTO insert, ful RENUMBER, block 
DELETE, CLOCK. ALARM error trapping, break trapping. 
f-'uP. TRACE with single step and much, much more. Makes 
ZX BASIC easy-to-use and powerful 

£14 
An excellent asstmb'.er, an advanced line-editor, a compre-
hensive disassembler and a suoerb 'front panel' debugger 
all in cue puciuge. Curd bv many hading software houses to 
write their g<irr,es. "Buy itl Adam Darning 1984. 

£25 
A powerful and almost full implementation of Pascal - not a 
Tiny Pascal. .4 valuable educational and development tool, 
programs typically run 4C times faster titan a BASIC equivalent. 
Spectrum version includes Turtle Graphics package. " I hcven't 
seen any other compiler that could vvitch Hisoft's Pascal" 

1B0 His* Street North 
Cunstible. Bedi. UUS 1 AT 

Tc : (05821696421 

for the ZXSpectrum 
Hisoft ii pleased to announce a ne.w compiler for thi* papular 
end effective systems programmir,g Icnguage. Net a tiny-Cbut 
en ex tensive, easy-to-use implementation of the largua^e. 
Allocs direct execution of compiled statements. Supplied with 
junctior library. Available direct from Hisof. for £25, or write, 
for further details. 

All prices. UK delivered, relate to 48K ZX Spectrum versions. 
Our sojtware it available for many other ISO machines eg. 
Amstraa CPC 464 MSX, Mtmotech, SHARP MZ^OO New-
Brain, CP/Metc. Please write for details. 
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TWO OF YOUR ALL-TIME 
CINEMA &.T.V. FAVOURITE 

T H E L E G E N D A R Y 

6 R U C 6 

i r 
/ y \ J t Danger, Intr igue, S u s p e n s e ! You'! need all 

/ T T • I x your wi ts a n d skill w h e n y o u t a k e o n the ruth-
1 ATARI |a,ss J.R. a n d face the m a n y h idden e n e m i e s 

^ W t h e search for oil t h a t is... 

1 W V A T L A S 
- -

; • ; • / 

/ 

I 

1 

i 

V>_ fi i 

m 

y o u r c h a r g e R e l i v e 

t h e deadly skil ls anfl 
a w e s o m e p o w e r of 

vsSSHjST 
- D a z z l i n g g r a p h i c s a n a ^ ^ 

a n i m a t i o n . cassette 
u n i q u e m u l t i p l e £ g | A 9 5 

p l a y e r o p t i o n s . I F * 

A unique 
graphic 
adventure. 

Choose your level of difficulty. 

> Scores of colourful scenes. 
Disk 
only 

Two mo'e quality 
products from 
Datasoft Software. 

D a t a j o f t 
o 

THE ULTIMATE IN AMERICAN 
SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 
DEALERS! For information on how to become a U.S. 
Gold Stockist write to: CentreSoft Ltd., Unit 24, 
Tipton Trading Estate, Blocmfield Road, Tipton. 
West Midlands DY4 9AH. Telephone: 021-5207591. 
Overseas enquiries welcome. All Nmer\cav\ SoPhAtare 



Program 1. 

1 D f lTH 1 6 2 , 2 3 3 / 1 6 0 / 3 1 / 1 3 4 , 0 , 1 3 2 , 1 - 1 6 2 , 2 3 3 , 1 6 0 , 1 3 1 

Z I i R T R 1 3 4 / 2 / 1 3 2 , 3 , 1 5 3 , 0 , 1 7 7 , 0 , 2 0 1 , 3 , 2 0 3 , 3 

3 D f lTR 32,44,23,201/2,208/3,32,67,25,201/4 

4 D R T R 2 0 8 , 3 , 3 2 , 9 0 , 2 3 , 7 6 , 1 0 7 , 2 5 , 1 6 0 , 0 / 1 6 9 / 3 2 

D R T R 1 4 5 , 0 . 1 6 0 . 2 1 / 1 7 7 , 0 . - 2 5 1 / 1 / 2 4 0 , 7 6 ) 1 6 9 - 3 

6 D R T R 1 ^ 5 . 0 ^ 6 9 / 3 , 1 4 5 . - 2 , 9 6 , 1 6 0 / 0 , 1 6 9 / 3 2 . 1 4 5 

7 D f l T R 0 , H b 0 ' 2 3 / 1 7 7 , 0 , 2 0 1 - 1 ; 2 4 0 , 5 3 , 1 6 3 / 2 . 1 4 5 

8 D R T f l 0 . 1 6 9 , 3 / 1 4 5 , 2 / 3 6 / 1 6 0 , 0 , 1 6 9 / 3 2 . 1 4 5 , 0 

3 D R T R 1 6 0 , 2 2 , 1 6 3 , 4 , 1 4 5 , 0 , 1 6 9 , 7 , 1 4 5 , 2 , 9 6 , 3 6 

IP) D R T R 1 6 3 , 0 , 1 9 8 / 2 , 2 3 3 / 1 / 1 4 4 , 1 3 3 / 0 / 7 6 , 1 6 
11 B f lTH 2 5 , 1 9 8 , 3 , 1 9 8 , 1 , 1 3 3 , 0 , 1 6 3 , 1 , 2 0 1 , 2 9 , 2 0 3 

1 2 D H T R 1 3 9 , 9 6 , 1 6 9 , 3 3 j 1 4 5 / 0 , 1 6 9 / 2 4 0 , 1 4 1 , 1 3 , 1 4 4 , 1 4 : 

1 3 D R T R 1 6 3 , 2 , 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 / 0 / 0 

1 4 D R T R 0 , 0 , 0 , 0 , 1 7 3 / 1 6 3 , 2 / 2 4 0 / 4 3 ; 2 3 4 , 1 6 3 , 0 

1 5 D R T R 1 4 1 , 1 6 3 , 2 . 1 6 9 , 4 8 , 1 6 2 , 4 , 2 2 1 , 1 4 8 , 3 0 , 2 0 8 , 5 

1 6 D R T R 2 0 2 , 2 2 4 , 2 3 5 > 2 0 3 / 2 4 1 , 1 6 2 , 3 , 2 5 4 , 6 , 3 0 , J 6 9 / 5 8 

1 7 D R T R 2 2 1 , 6 / 3 0 , 2 0 8 , 1 0 / 1 6 9 , 4 8 , 1 3 7 , 6 , 3 0 , 2 0 2 , 2 2 4 

l f t D R T R 2 5 5 , 2 0 8 . 2 3 6 , 2 3 4 , 1 6 2 , 2 3 . 1 8 3 , 2 2 7 , 3 1 . 2 0 1 , 4 , 2 4 0 

1 9 D R T R 4 , 2 0 2 , 2 0 8 , 2 4 6 , 9 6 , 1 7 4 . 6 1 , 3 , 1 6 9 , 4 , 1 5 7 , 4 3 

2 0 D R T R 3 0 , 9 6 / 0 > 3 2 , 0 • 3 2 , 1 6 0 • 2 5 , 3 2 , 8 0 , 2 6 

2 1 D R T R 3 2 , 1 2 8 , 2 6 , 9 6 , 0 , 0 , 0 , 0 - 0 , 0 / 0 / 0 

5 0 D R T f l 1 6 3 , 7 6 , 1 4 1 , 1 1 9 / 2 , 1 6 9 , 7 9 / 1 4 1 , 1 2 0 , 2 / 1 3 3 / 6 5 

5 1 D R T f l 1 4 1 , 1 2 1 , 2 , 1 6 9 / 6 8 , 1 4 1 , 1 2 2 , 2 , 1 6 2 / 1 3 , 1 4 1 , 1 2 3 

=i2 D R T R 2 . 1 6 9 , 8 2 , 1 4 1 , 1 2 4 , - 2 - 1 5 9 , 2 1 3 , 1 4 1 , 1 2 5 , 2 , 1 6 9 

S 3 E R T f l 1 3 , 1 4 1 , 1 2 6 , 2 , 1 6 9 . 3 , 1 3 3 / 1 3 8 , 9 6 , 0 . 0 , 0 

1 m F O R R - f i 4 0 P i T O 6 £ 5 1 : R E R D H : ^ O K E A , M = T S T + N : N E X T 

U P i I F T 0 2 3 1 5 7 T H E N P R I NT " D R T R E R R O R " E N D 

12P1 T a 0 : F O R R « 6 7 3 T O 7 2 0 : R E A D N F O K E F I , N : T = T + N : N E X T 

13Pi I F T O 4 6 9 0 T H E N P R I N T " D R T f l E R R O R " : E N D 

1 4 0 P 0 K E 3 S 8 7 9 , 8 : P R I N T " 3 T • S V S 6 7 3 

Program 2. 

I D R T P 1 6 2 , 2 2 , 1 6 3 , 3 0 , 1 3 4 , 9 , 1 3 2 , 1 1 6 0 , 2 2 , 1 7 ? , 8 

? Tf lTf l 2 0 1 , I / 2 0 8 / 3 , 3 ? , 4 4 , 2 6 3 2 . - 2 9 , 2 6 , 1 6 3 , 1 

q D P T R 2 0 1 > 3 2 , 2 0 8 , 2 3 6 , 9 6 , 2 4 , 1 6 5 , 8 , 1 0 5 , 1 / 1 7 5 , 3 

i D R T R 1 3 ^ - 0 , 9 6 , 2 3 0 / 1 , 1 3 3 , 8 , 9 6 . • 1 6 0 , 2 2 , L 6 9 , 3 2 

5 D R T R 1 4 S . « . 1 6 0 1 7 7 , 0 , 2 0 1 , 3 2 . - 2 4 0 , 3 , 7 6 / 1 6 3 

f . D R T R 2 6 • 1 6 9 , 1 , 1 4 5 . 0 , 9 6 , 1 6 9 , 3 8 , 1 4 5 , 8 , 1 6 9 , 2 4 0 

7 D R T R 1 4 1 , 1 3 , 1 4 4 , 1 4 1 > 1 5 3 , 2 , 9 6 , 0 . 3 2 , 0 , 2 6 , t 6 2 

8 D R T R 2 2 / 1 6 9 / 7 , 1 5 7 , 2 2 7 , 1 5 1 , 1 5 7 , 2 2 7 , 3 1 , 2 0 2 / 2 0 8 . - 2 4 5 

C B R T F t l ^ S S - 1 6 3 . 3 2 , 1 5 7 , 2 0 , 3 0 , 2 0 2 , 2 0 8 , 2 4 8 , 1 7 3 , 1 2 

1 Pi D f l T f l l 4 4 . 2 4 0 , 3 , 2 @ 6 , 1 2 , 1 4 4 , 1 7 3 1 3 , 1 4 4 , 2 4 0 . 3 2 0 6 

r i R T R l 3 • 1 4 ^ . 7 1 = ; . 1 2 3 , 2 5 , 0 , 0 , 0 , 1 6 2 , 2 1 1 , 1 8 9 , 4 4 

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

1 9 D f l T F R F , , 3 3 . 1 7 6 . - 1 0 , 2 0 2 . 2 0 8 , 2 4 6 / 9 6 , 2 2 2 1 4 4 , 3 0 

1 4 [ I R T R 7 6 , 1 3 7 , 2 6 , 2 2 2 , 2 5 3 / 3 0 ; 7 6 , 1 4 3 , 2 6 / 2 0 1 , 2 , 2 4 0 

1 5 D A T R 9 , 2 9 1 , 3 , 2 4 0 , 5 , 2 0 1 , 4 , 2 0 8 , 1 4 2 , 9 6 .• 1 6 9 , 2 5 5 

1 6 D R T F 1 M , 1 6 3 , 2 , 7 6 , 6 6 , 2 6 . 0 . 0 / 0 / 0 - 0 / 0 

1 7 D F T R 1 7 3 4 3 • 2 8 , 4 1 , 1 , 2 0 8 , 4 , 2 4 , 7 6 , 2 0 4 , 2 6 , 5 5 

1 8 D R T f l l 1 0 , 4 3 , 2 3 , 1 1 0 , 4 4 , 2 8 , 1 1 9 , 5 1 , ? 8 1 ) 0 , 5 2 , 2 8 

19 DRTffeg,0,0,0 
1 0 0 F 0 P f l = f i 6 5 ^ T 0 6 8 7 ^ : R F R 3 N : P O K E R , M : T = T + N : -JEXT 

1 1 0 1 F T < > 2 1 8 0 3 T F E M P R I N T " D R T f l E R R O R " : E N D 

1 2 P 5 Y S 6 ' 7 3 

Program 3 
1 D f l T f l l 6 9 , 0 , 1 4 1 , 1 9 , 1 4 5 , 1 6 9 , 1 2 7 ) 1 4 1 , 3 4 , 1 4 5 , 1 6 9 , 5 

2 D A T H 1 4 1 , 6 0 / 3 / 1 2 0 , 1 6 9 , 2 8 , 1 4 1 , 2 0 / 3 , 1 6 9 , 2 7 - 1 4 1 

3 D R T R 2 1 , 3 , 8 8 , 9 6 , 2 0 6 , 6 0 / 3 , 2 4 0 / 3 , 7 6 , 1 9 2 , 2 7 

4 D f l T f l l 2 0 , 1 7 2 - 6 1 , 3 , 1 6 9 , 3 2 / 1 3 3 , 2 0 5 , 3 1 , 1 6 9 , 5 U 4 1 

5 D f l T f l 6 0 , 3 , 1 6 9 , 1 6 , 4 4 , 1 7 , 1 4 3 , 2 0 8 , 3 , 3 2 , 1 3 0 , 2r" 

K D F I T R 1 6 3 , 1 2 3 , 4 4 , 3 2 , 1 4 3 , 2 0 8 / 3 / 3 2 , 1 1 8 , 2 7 - 1 5 3 , 3 2 

7 D R T P 4 4 , 1 7 , 1 4 5 . - 2 0 8 , 3 , 3 2 , 1 5 2 , 2 7 , 1 7 2 , 6 1 , 3 , 1 8 5 

8 D F T R 2 0 5 . 3 1 , 2 0 1 , 3 2 , 2 0 8 , 1 2 / 1 5 9 , 0 , 1 7 2 , 6 1 , 3 , 1 5 3 

9 D P T R 2 0 5 . 3 1 , 8 8 , 7 6 , 1 7 6 , 2 7 , 1 6 9 , 2 3 5 , 1 4 1 , 1 6 1 , 2 , 1 6 3 

1 0 E R T A 0 , 1 7 2 , 6 1 , 3 , 1 5 3 , 2 0 3 / 3 1 , 7 6 , 1 9 2 , ' 2 7 , 1 7 3 , 6 1 

1 1 B R T f l 3 , 2 0 0 , 1 9 2 , 2 3 / 2 4 0 , 1 4 , 1 4 0 , 6 1 , 3 , 3 6 , 1 7 3 , 6 1 
continued on opposite page) 

Is it a seagull? Is it a 
plane? No, it's the first 
of the robots in David 
Hodgett's Vic-20 game. 

ROBOT ATTACK is A gam;: fcr the unexpended 

Vic-20 and a joystick. IT uses a fair amount cf 

machine code to give it ;xtra speed, and 

features a rapid fire, and a ltser base with 

variable speed which can be set by the u;er. 

The game ccmes in five parts, the first three 

of which are for the machins code, the fourth 

is for the graphics and the fifth part is the 

game itself. 

The first foir -im-is an- -<11 data and ?ach 

prograrr. has its own check sum as, i f you 

make a mistake in the machine code, it o u l d 

cause the computer to crash. 11 there is a 

mistake you will ge: a Data Ertor. I f this 

happens then re-check ihe data After the five 

parti have been entered and checked you may 

11 
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load and play the game. To do [.his hold down 

tin: Shift key a id ap the Run/Stop key and. 

providing there are no data errors, all the 

programs will load automatically. 

At the start of the game you will be 

confronted with an options page: F1 

determines the speed of the laser base; F3 

gives the fire rate and fir; to start he game. 

There are two kinds o;' alien — the robots 

which travel down the screen diagonally and 

the pods which ire indestructible and fall 

from directly above yon. When a pod -eaches 

the hnrrr.iD i f rhe >rreen ir wnrps hurl; rn the 

top and again falls from directly above you. 

Trie longer you last the more pods will be 

added, .bach robot scores 10 points. 

T h ; time before another pod is adced can 

be cliunged while on the options page by 

using F5. The lower :he number the faster. (ccnthued from opposite page) 
12 DRTR3 J 136/ 240,. 10.. 140 , 6L , 3.- 36.- 163.• I , 1 4 1 , 6 1 

13 D R T R 3 , 3 6 ; 1 6 9 - 2 2 ) 1 * 1 , 6 1 - 3 , 9 6 , 2 0 6 . 6 3 , 3 , 2 0 8 
14 DRTR18, 169,6,141,63.-3, 172,61,3, 16S,1, 133 
10 JJHO-ltf3>31.'169,240,141-12, 144,36.. 172 ,6 : , 3 , 163 
16 BRTF3,153, 203, 131,76,192,27.. 0 , 0 , 0 , 0 , 0 
17 DRTF172, 61 ,3 ,185,203, 31 ,201 ,0 ,203 ,156 ,76 ,191 
13 DATF234,0,9,0,120,162,191, 160, 234 ,142,20 ,3 
19 URTF140,21,3,88-96,0,0 
1 m FDFR=S9 I2T0713 4 •REFDN:POKER,^ :T«T+N:NEXT 

113 IFT021101THEMFRINT" I )RTR ERRI>R"EKD 

123 SVS673 

Pivyiditi 4. 
1 PRTR 24 , 24 , 24 , 36 , 36 , 183 , 231 , 189 , 24 , 24 , 24 . 2 ^ 
2 PRTR 24 ,24 ,24 ,24 ,153 ,213 ,36 . 60 ,36 ,60 ,56 ,195 
3 DHTH :33 , 219 ,36 , 60 , 36-60 ,66 , 193 ,24 , 60 , 60 , 126 
4 jSmfl 126 ,65 ,60 ,24 ,1 , 14 ,63 ,51 ,31 ,63 ,14 , 1 
5 DRTR 128 ,112 ,232 ,31 ,31 ,252 ,112 ,128 ,0 ,&33 ,233 ,233 
6 DfTTFI 0 , 0 , 0 , 0 , 0 , 0 / 0 , 0 , © , e , O . . 0 
? REM 
8 DRTR 9 , 0 , 0 , 0 , 9 , 0 , 9 , 0 , 0 , 6 6 , ? 6 , 9 
9 UftTft 9, 3 6 , 6 6 , 0 , 0 , 0 , 0 ; ® , 2 4 , 3 4 , 2 1 , 2 1 
19 DRTR 0 , 0 , 0 , 2 4 , 3 6 , 2 3 1 - 3 6 , 6 6 , 0 , 0 , 0 , 2 3 5 
11 DflTR 24 ,36 ,36 ,66 ,0 ,129 ,102 ,24 ,233 .36> ;36 ,66 
12 DRTR 36 ,36 ,24 • 233. 24. 3£ . 36. . PI. P! R . a 
13 REM 
14 DflTfl 3 6 , 1 0 5 , 2 0 6 , 2 1 4 , 2 1 4 . 2 3 0 , 1 0 8 , 5 6 , 2 4 , : 2 0 , 2 4 
15 PRTR 24 ,24 ,126 ,126 ,55 ,108 68, 12 ,24 .48 ,126 .125 
16 DRTR 124 ,126 ,6 , 62 ,62 ,6 , 126 , 124,28, 60, ICS,204 
17 DFtTfl 255,255, 12,12,254 ,254, 128 ,252 ,254 ,2 ,234 ,252 
18 DRTR 6 ,12 .24 ,5 i? , 124,136 138.124,252.23 d • 14 23 
13 DftTfl H i : , ^ 4 , 124 ,234 ,13? ,254 ,254 130,234 124 
2P DRTR 124 ,198 ,198 , 126 , 28 , 36 , 112 , 224 , 0 , 8 , 0 0 
38 FQRH=0TO500:30KE?168+R,PEEK T32768+R >:NEXT 
leo FORfl-?160TO^S40 = n:t:nOH : POKER, N T-T+H " NEXT 
110 :FTC>=244TH=NPRIHT"tiflTR ERROR" END 
120 '=0:FCRR»74?5Tn?480 :RERDN :POKER,N:T=T*N•NEXT 
1"0 :FTOS271THENPRINT"DRTR ERPQP" " EWD 

"=0:FCRR=7349T07634:RERDN:POKER,H T=T*N-NEXT 
1=0 ;FTC>5968THENPRIHT"DR1R ERROR":EMP 
2E0 SVS573 

Program 5. 
8 P0KE56.Z4 FOKE5? I«l 
I LS=2'Fft>2:pRa4 
ia Pore36S69,Z55:oosyBS30: POKE^'S. P 
II POKeessg/LB+s^ovE^Ta.FR*^ 
20 P0KE62?.11 P3KE831.I T1*«rS00W0-
30 PRINT"7»JECaR- :| 
40 SVS691? S>S6631:POKES?3,0>»0 v"d P0KE366^B.15 
50 F0Ffi»9T03:SYS5631: IF»E£K<673>-S)31lENlQei 
60 HE>i: IFl/nL<Tl*J>PflTheNP0KE772B a Ti*«-00eMt)' 
70 P0*E77Z4*PNP':n«2., <RND' 1 ;»&!>+Z 
ee GGTosp 
100 SVS7 1Z1 ' F0KE36977,129 • POt^SS'S ? 
u « s*PEEr<e<9? coPfl»iyro3STEP-i POKEsee'e/f^PotEe^i+s+x 'ie 
129 PCKE8141<S+V, 39X>"X-Z3 Y-V-21:SYS6S31 PCkC3SS7?, 129:FORD=0TO20:t>EXT NEJ-T 
130 FCRfl"0TOJ0 • SVS6784 'FORS"0TO50: NEJ'T: NHXT 
135 LA-LV-1 : )FLV>0THEN« 
149 FfffS«BT018• SVS6343 'HEX' PRINT'«MMMIUWBIWMWWtCT1E OVER" 
155 FCKH»t3TO0S1BP-1 P<jKE36878. R 
109 FCR3-0TQl»Oyitr:o . 130*-
179 NEXT HEXT POKE3€?74,0:POKE369T7,e-RU-< 
509 PCKE3607?, 10:PR:HT"na" 
510 PPINT 'IEFPHsPOBG" ftrTflCK»»EFOOiawlf:>i;?4 BY r.HCOOE'TS-

PPIMT' G * M J U I M M M K M B » C F E E S G C I F E T3 

560 SVSe?»9 1F<FEEK'37151 ?flNII22J=?TH0«iErWH 
579 O0SUB5B0 FOR5»0"Q7e NEXT•OOTOJ60 
609 OETfl* lFR«»"l"THENt.B=t.8+l : IFLB>5 IHEN.B=(« 

629 IFR»-,,H,,"fEff,fl=PFH-) JFPFOSTHÊ Pfl»9 
6?3 PRINT"SKOTICOailUana.RSER EASE SPEEt ,LP 
649 PPINT"K«1MHISF:RE RRTE",FR 
653 PRINT" TOUT If E TO PCD<= RRRIVRi." • Pfl 
665 PETtJRH 
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Amazing how played out some things be 
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s become. Will you think the same of your 
micro in 6 months'time? 

Remember the days when every 

record player was gifted with a needle 

instead of a stylus. 4.5's were"in!' 78's 

were "out!' 

Before the clays of hi-fi and aser discs. 

When a graphic equaliser was a break-

through on the football pitch instead of 

in music technology. 

Look at a record player now and it's 

a museum piece. 

It's like thai with micros loo. 

The machine v o l ; thought would g i v e 
endless hours ol'fun and interest often 

becomes a five minute wonder. Played 

out within months. Or so you thought. 

But imagine communicating with 

other micro users on a nationwide 

mainframe system. Updating yourself 

daily with the very latest computer news 

and reviews. Pag:ng a special Bulletin 

Board. Feasting from Trcstcls vast menu. 

F.ven downloading a choice of software 

absolutely foe. 
In fact, imagine 30,000 pages at your 

fingertips and you've imagined what it's 

like to be on line with the Micronet 800 

system. 

For Just £13 a quarter (and, lor most 

o f you, a local telcphonecr.il when-

ever you want to connect up) you could 

subscribe to the Micronet system. j 
The only extra vou need to connect / j 

up is a modern unit. Which is a small 

enough outlay for what it buys. 

Micronet's features are almost limit-

less and constantly updating so why not 

see i: in action at John Lewis stores, 

selected W. H. Smith shops and Spectrum 

UK dealers. 

Or I ill in the coupon (or our brochure. 

You'll find you won't want to p ay on 

anything else. 

Picas*, st i d ne t in lull facts about Micronct 800. I 

I 

MICRON FT R00. Durrani HOUK. S Herbal Hill. ' 
lj.nd.rn ECm;F.J.Tik)lh>iu 0l-2TS (M ! y c 

MICHON.X S'.O. l)Hnm1<«tK.&ik'ri>itHi1l.i imiUi H IR - i j. 
ItkpW:Oi rX )I-J, 

"iV?«T»'l jnrf tk' 1'rv̂ rl rlv." I T * I I A W -U nl Unt il' rrVr>inmitntr-tli«.TK 

Making the most of your micro. 



EVENTUALLY, AFTER many months o f 

disappointment, decent areadc gc.mes ire 

appearing on the Dragon market, most often 

nnrfer rhe ri'lr Mirrodeol. However, I had 

never heen able to get my hands on a Hunch-

back type game. After seeing my friend's 

version on a CBM-64,1 just couldn't wait :or 

M r Kalish to relieve my pangs. 

So 1 sar down and threw a version togpth?r. 

Realising the potemial o f the game I became 

more interested in it <nd began designing a 

brickwall anc an imaed graphics. When 1 had 

finished it was difficult to stop play.ng. 

The idea of the game is :o con rnl yrur 

small blue knight along the s.de o f the castle 

wall ir. search of the legendary 16th be.l. 

Your Queen has equipped you only with a 

blessing and the cape of unreal strength and 

agility You must leap rhe rtmgwnm fissures 

where knights h:de waiting to sp;ar you w.th 

their gruesome pikes while avoiding the 

flaming balls o f oil a i d the deadly poison 

tipped arrows which will pierce your h.'arl! 

Eack to reality, to type the game in first rype 

in the hex loader — lis:in£ 1 — tnd then run 

using the data from the listing provided. The 

data is checked after each line so there should 

be no mistakes. However, save the game 

before running jnsr in -ase. 

To save the game type: 

CS<WEM CASTLE',&H5400,&H616A,21555 

Once you have typed it in and saved it can be 

run using EXEC21555. However, once it has 

been loaded H X 2 C will do fine. 

I f there are any problems write to me at: 12 

Yonge Qose, RaddifTe-on-Trent, Notting-

ham NG12 23E. Enclose a stamped addressed 

envelope and your problem. I will be happy to 

help out with any difficulties you meet. 

2131'4 ! C0,»0 ,00,yu ,01 ,00,FF,00, lt'O 
21512 1 FF,:4,C2,00,FF,OE,6F,OF,360 
21520 j E2,OE,79, OO ,FF ,00,FF, 00,367 
21S29 ; FF.OO.FF,00,10,00,03,02,213 
21536 : CO,OO,01,30,00,01,00,20,22 
21544 : 00,00,00,00,00, lD,B0,O6,D3 
21552 : 68,09,73,8D,5D,59,BD.5F.373 
215bO : 04,E«D,SA,DD,BD,5A, 13,7F,3A1 
215b8 1 01 ,12 , ^ , 31 ,13 ,80 ,5A ,03 ,1C0 
21376 : ED,5B,FD,BD,54,9A,BD,54,401 
21334 : 13 ,86,34,13,10,26,04,03,231 
21592 l ED,56,EC,BD,57,5D,BO,55,462 
21600 : 4C,BD,55,21, IO,BE,54, IC,2E0 
21fOB 1 31 ,71- ,S4, 45,3Q, 2E2 
21616 : EE,54,28,30,86,A6,84,B7,3£1 
21624 : 54,2D, IF,98,BB,54,2D,A7,3IB 
21632 s E4,8E,54,2C,A6,84,B1,09,346 
21640 : 22 ,08 ,30 , IF ,6C ,54 ,28 ,26 , l f i7 
21648 J F3,39, t>C, IF ,80,0A.A7,B4,36C 
21656 : 2O,FO,0E,34,28,36,10,A6,3C6 
21664 • , C6,00, ID, IT ,7Q, 10,DC,3l 4 
21672 : 54,2F,BE,60,3F,30,S6,C6,32C 
21630 : C6,A6,BO,A7,A4,31,A8,20,372 
21688 t 5A.26,F6.8E.S4.2F,30.02.2E9 
21696 : EF,54,2F,37,10,30,01,8C,246 
21704 : 54,2D,26,31,BE,06,68,BF,333 
21712 s 54,2F,39, eC,54,31,B1,01,2EF 
21720 I ,U1 ,00 ,27,06, 156 
21728 s CO,OS,FD,54,31,39.C6,FA,440 
21736 ! 4A,FD,54,31,BE,1C,C7,C6,4C3 
21744 i 5 5 , 9 6 , , £ 7 , 8 0 , 1 0 , 2 6 , F B , 3 C 1 
21752 : 30,OC,8C,1D,C7,23,F2,B6,377 
21760 : 54,31,BE,lC,C7,C6,A8,36 t39A 
21768 i 10,31,06,10,BF,54,2D.E7.2FE 
21776 t 80,BC,54,2D,26,F9,37,10,323 
21784 : 30,88,20,3C,1D,C7.26,E7,355 
21792 t 39 ,B6,54,22,81,02,27,1B,22A 
21 BOO : EE,3^,09,10,BE,3F.e.F,C&, JflU 
21808 : 07,5A,10,27,07,E8,A6,AO,2D0 
21816 : A1 ,84,10,26,01,CD.30,88,2E1 

t '?0,20,EC,9E,5J»)0'?, 10,HE,2E7 
21B32 i SF,E6,20,E3,B6,54,04,27,37D 
21840 s 25,C6,08,86,06.BE,54,OF,2A0 
2I848 : 8C,0F,E0,10,27,OO.DF,1C,2AD 

21856 
21B64 
21972 
21 OOO 
21888 
21896 
21904 
2 1 ° 1 2 
21920 
21928 

21944 
21952 
2194.0 
21968 
21976 
21984 
21°92 
22000 
22008 
22016 
22024 
22032 
•72040 
22048 
22056 
22064 
22072 
22080 
22088 
22096 
Z2J04 
22112 
22120 
22128 
22136 
22144 
Z2132 
22160 
22168 
22174 
22184 
22192 
22200 

: FE,69 ,84 .69 , IF ,30 ,88 ,20 ,34B 
: 4A,26,F4,5A,26,E5,BE,34,3DB 
r 0F,30,1F.BF,54,0F,B4,54,29A 
i 02 ,27 ,23 ,00 ,00 ,06 ,06 , BE, 2i>6 
i 54,11,8C.0E,60,10,27,00,196 
: C6 ,1C,FE,69 ,84 ,69 , IF ,30 ,335 
t Rfl,?0,«ft.?A,F4,FWS t?A,FS,37t 
i BE,54,11.30, IF ,BF,54,11,296 
; 86,54,03,27,25,C6,08,86,2AD 
i 05,BE,54,OD,8C,OE,60,10,22E 
: Z / ,tX',HU. lL fhb , 69, , 6 9 , 344 
: 1F,30,80.20,4A,26,F4,5A,235 
: 26,E5,BE.54,00,30,1F,BF,338 
• 51 ,0D,Bd>.S4,06,27,2S,CiM 202 
t 08,86,05.BE,54,OB,8C,OF , 240 
« EO,10,27,O0,94, lC,FE,69,32E 
i 34,69, IF .30,88.20.4f l .26 .254 
; F4,5A,26.E5,BE,54,08,30,3A6 
: 1F,BF,54,0B,B6,54,17,27,285 
: 25,C6,08.86,06,BE,5*,1A.2AB 
: 3G,OF,FE,10,27,00,7S,1L,Zb/ 
! FE,66,84,66,01,30,88,20,327 
: 4A,26,F4,SA,26,E5,BE,54,30B 
> 1A,30,01 BF.SA,1A,B4,54,2B2 
: 31,B1,02,10,26,06,FA,BE,278 
: 01 ,12 ,8C,00 ,32 ,23 ,6^ ,8C, 1E4 
: 30,4B,10,23,00,82,8C,00,1BC 
I 32 ,10 ,23 ,00^8 ,39 ,86 ,08 ,224 
: BE,54,0F,BD,61,16,8E,OF , 2F2 
: rF ,BF,54,OF,7E,55,76,06,3F0 
= OS ,Hr 1 1 ,BD,61 , 16,BE ,ZED 
: OE , 7F ,BF,54,11,7E,55,AO,324 
t 36,05,BE,54,OD,BD,61,16,2DE 
! 3E,OE.7F,BF,54.0D,7E,55,30E 
i 3A,86,05,BE,54,OB,BD,61,390 
i 16,8E,OF,FF,BF,54,OB,7E,34E 
i 55,F4,86,08,BE,54, l* ,BD,3C0 
; i>l , l&,dt1OK,EO,BF,5*, lft,321 
: 7E,56,1E,7F,54,23,8E,0F,285 
: <*6,BD,56,A9,8E,0F,AE,BD,46A 
I S6,FV<?,aE,OF1B6,eD,S6,fl'»,40C 
: 39,C6,16,86,C0,AA,84,A7,430 
i 34,30,88,20,5A,26,F4,39,309 
: 3E,0F,A6,BD,56,D0.8E.0F,3C3 

22203 j AE BD ,56 DO ,EE ,0F, B6,BD ,4A1 
22216 : 56 , DO ,8S 01 ,E7 ,54, 23,39 ,314 
22224 i B6 ,54 ,23 10 ,26 ,06 , 4A.4F ,202 

i i:6 ,OF , A7 84 ,30 ,08, 20,5A ,332 
22245 i Cl ,00 ,26 F6 ,39 01,12 , 2AE 
22243 t 7F ,13 39 .EE ,54, 09, 0|6 ,280 
222St • 9<? ,02 ,20 Ol , to , 26, OO ,2sr 
22264 j 12 , A6 ,84 SI i 2F ,10 , 27,36 ,239 
22272 t 20 ,31 ,FC 13 ,27 ,06, :A,7E ,272 
22283 i 57 , OB ,39 8=: ,00 ,A0, BF ,54 ,2DC 
22283 t 26 , BD ,61 39 ,SE ,00, 45, 3F , 30F 
2229 S, • 54 ,26 61 ,C6, 50, BD ,3A4 
22304 t 5C , EE ,8E 03 ,20 54,26 ,331 
22312 7 BD , 6 . BE ,=4 ,09 , , 3U 
22320 I 20 ,4F ,A7 83 ,EO ,BF, 54,09 
22323 : 56 ,26 ,E4 13 ,EE ,FF t FF, 31 ,431 
22336 i 3F , ?A, Ff. n*. , IF , 4ft, B7 
22344 i 5 i ,1E ,81 OO ,22 ,06 , BD ,5D ,235 
22352 i A1 ,16 ,FC E2 , BE ,0F, 82,3F ,473 
22360 s 5* , 0 " ,16 F~ ,CC ,86 , FF, 3E ,456 
Z^Stiti : Ol ,30 ,A7 83 ,8C ,01 , 60,26 , 28E 
22376 t F9 , BD ,80 06 ,61 ,5A, 27,4E ,38C 
22384 i 81 ,58 ,27 03 ,81 ,0C, 10,27 , 1D1 
22392 > OO ,D1 ,Ol OO , io ,27, 02 , 2i> , IDC 
22400 : 3<; ,B6 ,54 25 , a i ,01 , 10,27 ,221 
22408 3 02 ,86 01 ,B7 ,54, 25,37 ,2D1 
22416 ; 54 .22 .86 03 .BE .54. 09. C6 .2E5 
22424 t 10 ,66 ,84 6!F ,01 ,30 , 88,20 1239 
22432 S 5P ,26 ,F6 4A ,81 ,00, 26, EC ,353 
22440 3 BE ,54 ,09 33 ,01 ,BF, 54,09 ,266 

3 UL , 3U ,39 BE ,54 ,09, BC, OF ,320 
22456 t 9 t ,10 ,27 03 ,46 , 39, PE, 54 ,265 
22464 1 OS , 8C , OF 80 ,10 ,23 , 03,59 , IBS 
22472 t Bi ,25 QI , o i ,10. 27,02 , tEf 
22480 ; 26 ,86 ,01 B7 ,54 ,25 , 86,02 ,265 
224BB l B7 . S i ,22 BE ,54 ,09, BD,5D ,362 
22496 21 ,86 ,08 BE ,54 ,09 , C6,10 , 2AC 
22504 > 6<; ,69 IF ,30 ,08, 20,5A , 2A7 
22312 : 26 ,F6 ,4A 81 ,00 ,26, EC, BE ,3B7 
22520 i 54 ,09 ,30 IF , BF ,54 , 09, BD ,285 
22328 i DC , 2 : 7C ,34 ,oo . ,292 
22536 t oc ,81 , 00 22 , IF ,0E, OF, B2 ,1EE 
22544 t BF ,5* ,09 86 ,02 54,31 ,31F 
22552 i Cl . 09 ,22 OC , BD .54. 70, nr. 
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22560 
22560 
22b,'6 
225B4 
225°2 
ziboo 
22608 
226; 6 
22624 
22632 
22640 
2264B 
22636 
22664 
22672 
226BO 
22688 
22696 
22704 
22712 
22720 
22728 
22734, 
22744 
22752 
22760 
22760 
22776 
22784 
Til'id 
22800 
22B08 
22616 
22824 
22B32 
22840 
2281B 
22856 
228b4 
22B72 
22830 
22038 

229D4 

: OA,05 ,FD,54 ,31 ,8D,54 ,3V,2DB 
: C6 ,09 ,20 ,F 0 ,6E ,00 ,7F ,BF ,3A3 
: S 4 , , t o , O F , B D , b l , 3 ? , 4 A , 2 B G 
: 26 ,FA ,7F ,54 ,00 ,BE ,54 ,1C .321 
: 82 , 00 ,CO ,27 , 08 , 30 , 89 ,FE , 332 
i D1 ,20 ,C2 ,8E ,00 ,30 ,BF ,54 ,3B7 
: 2b ,ED ,61 , 39 , 36 , 01 ,B7 ,54 , 30F 
! 15 ,7F ,54 ,21 ,39 ,86 ,01 ,B7 ,2BO 
: 54 ,25 ,1*6 ,54 ,22 ,81 ,02 ,10 ,233 
: 2 7 ,CO , 63 , 81 , 03 , 10 , 27 , 01 , 18b 
: 3 - , E 6 , 5 4 , 2 1 , 0 1 , 0 0 , 2 7 , I B , 2 2 D 
i 81 ,C I , 27 , 34 , 81 ,02 ,27 .13 ,19=* 
: B1 ,C7 ,27 ,61 ,81 , 06 , 27 , 28 , 1E3 
: 81 ,€9 ,27 ,59 ,81 ,OA ,27 ,70 ,22 : : 
: 7E ,58 ,BO ,C6 ,07 ,BE ,54 ,09 ,36E 
t 30 , P8 , FO , TiF , .09 ,RA,00 ,330 
: A7 ,E9 ,02 ,00 ,3D ,5C ,59 ,5A ,2FE 
i 26 ,EB ,7C ,S4 ,21 ,7E ,54 ,5E ,332 
t 1C, FE , BE ,54 ,09 ,C6 ,08 .A6 ,3A9 
I 01 , 10 , 26 ,FE ,4E ,A6 ,89 , 02 , 2B4 
t 00 , 10 ,26 ,FE ,46 ,86 ,10 ,BE,2CE 
i 5 4 , 0 9 , 6 6 , S 4 , 6 6 , 0 1 , 3 0 , BB,266 
i 20 ,4A ,26 ,F6 ,50 ,24 . ,EE ,7C ,370 
: 54 , 21 ,BE ,54 , 09 , 30 , 01 ,BF , 280 
: 54 ,09 ,7E ,54 ,5E ,C6 ,07 ,BE ,31B 
: 34 . 09 . 30 . 38 . 20 ,BF . 54 , 09 , 251 
: 4F ,A7,88 ,EO,BD,5C,59 ,5A,42A 
: 26 ,ED ,7C ,54 ,21 , 7E ,54 ,5E ,334 
i 7F , 54 , 15 , 96 , 01 ,B7 , 54 , 22 , 29C 
t / h , i 4 , ^ l , / t , a 4 , 3 t . t » t o , 5 4 , 3 2 E 
t 2 1 , 8 1 , 0 0 , 2 7 , I B , 8 1 . 0 1 , 2 7 , 1 8 0 
: 2 4 , 61 , 02 , 27 , 13 , 81 . 07 , 27 , 1A0 
; 61 ,B1 , 09 , 27 , 28 , 01 . 09 ,77 , 1F6 
: £9 , 81 ,OA ,27 ,70 ,7E ,59 ,4D ,29F 
: C6 , 07 ,BE ,54 , 09 , 30 . 8B ,E0 ,380 
: EF, 54 ,09 ,36 ,00 ,A7 ,B9 ,02 ,2D4 
: C0 ,BD,5D,22 ,5A ,26 .EB,7C ,323 
t 54 , 21 , 7 E ,54 ,5E ,1C ,FE ,BE ,37D 
: S 4 , 0 9 ,C6 , 0B ,A6 , I F , 1 0 , 2 6 , 226 
i FD,B1 ,rt6,B<?,01 ,FE, 10 ,26 ,412 
: FD ,A9 ,86 ,1O ,BE ,54 ,09 ,69 ,3C0 
: B4 , o9 ,LF , 30 , 88 , 20 , 4A ,26 , 254 
; FA ,5A ,26 ,EE ,7C ,54 ,21 .BE .413 
: 5 4 , 0 9 , 3 0 , I F , B F , 5 4 , 0 9 , 7 E , 2 4 6 

22912 
22920 
jULHZV 
22*? 3 6 
22944 
22952 
22960 
22968 
22976 
22984 
22992 
23000 
23000 
23016 
23024 
23032 
23040 
23048 
23056 
2 .SO 
23072 
23080 
23095 
23096 
23104 
231 12 
23120 
2312B 
23136 
23144 
23152 
23160 
23IAR 
23176 
23184 
23192 
23200 
2320B 
23216 
23224 
23232 
23240 
Z324B 
23256 

54 , 5E , 
38 . 20 , 
to ,WO, 
54 .21 , 
7F , 54 , 
37 ,54 , 
36 , 54 , 
5A,81, 
0 2 , l O , 
1C,81, 
27 ,FF , 
0C ,81 , 
OO, lO , 
7E ,54 , 
37 , 54 , 
54 .25 , 
5D,2D, 
31,8D, 
5C,AF, 
a / , s 4 , 
31 ,7F , 
54 ,02 , 
7F,S1 
21 ,E<6, 
'>0,27, 
A6 ,84 . 
OE , 79 , 
?2 ,A6 , 
3E,0F, 
54 . 
10 ,8E, 
BF,54, 
•IB , t O , 
5D,B7, 
26 , 37 , 
11,B6. 
ED,84 , 

30 .26 , 
5D,01, 
DC , 1 4 . 
BD,SA, 
?A ,39. 
B7.54, 
BF,54 . 

C6 
BF. 
SD, 
7E, 
21 . 
15. 
21 
01. 
27 . 
04 , 
12 
07 . 
27 
5E. 
22. 
86 . 
39 . 
SC, 
39 . 
22, 
54 . 
7F, 
Ol . 
54 , 

05 . 
81 , 
10, 
O L , 

FF. 
A6, 
OF. 
OB, 
BF . 
54 
86 
10, 
30. 
F3, 
ED 
46 
9A, 
81 , 
17, 
1A, 

0 7 , B E , 

5 4 , 0 9 , 

2 2 , 5 A , 

5 4 , 5 E , 

7 E , 5 4 , 

86 , 03 , 
81,00, 
1 0 , 2 7 , 

F E . C E , 

2 7 , 1 8 , 

81 ,06, 
1 0 , 2 7 , 

rr , I D 

7 C . 5 4 , 

B D , 5 C , 

0 2 . B 7 . 

B D , 5 C , 

9 3 , B O , 

B D , 5 C , 

BFC ,OA , 

1 7 , 7 F , 

5 4 . 0 5 , 

7 F , S 1 , 

0 0 , B E , 

3 0 . 0 6 , 

01,26, 
B F , 5 4 , 

9 1 , 0 1 , 

B 7 , 5 4 , 

0 2 , O l , 
E A , B 7 , 

A 6 , 0 3 , 

O F , 7 7 , 

0 3 , A 6 , 

0 2 , B 7 , 

B E , 5 F , 

B B , 2 0 , 

C C , 5 5 , 

e s , I F , 

2 6 , O C , 

BE,11, 
02 , 26 , 
lO , 8E 
20,80, 

5 4 , 0 9 

4 F , A 7 

26, tU 
7 F , 5 4 

5 E , 8 6 

B 7 . 5 A 

1 0 , 2 7 

F E , D 4 

81 .03 
81 ,05 
10,27 
F F , 0 6 

7 C , 5 4 

2 5 , 8 6 

6 4 , 3 9 

5 4 . 2 2 

6 F , B D 

5 C , C ° 

5 9 , 8 6 

US ,bh 
5 4 . 0 4 

7 F , 5 4 

1 E , 7 F 

6C,C2 
4 P , 2 6 
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54 . 09 .BF ,54 , 2D ,BE ,07 ,E1 , 313 
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08 ,BF ,24 ,F6 ,CC,FF ,FF ,3D,4DB 
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26 ,F3 ,86 ,CO,3C ,88 ,EO,C6 ,4BD 
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sizzling high voltage charge and watch 
out for rhe relentless spook who glides 
through walls in hot pursuit. -g^-.. 
£6.95. (ILECfDON and BBC MICRO fl 
v«riiont £7.95) 

O O Q i O S 
D0C3Q • 

SWOOP n. 
Sqhovls ANomnr 
IN THE FACTORY A& 
ALSO IN THE SHOPS, 
AND THEWE 

\AVAlLASLfJW m I 
SNomr 

M I C R O P O W E R LTD. . 
M O F T H W O O D H O U S E , N O R T H S T R E r T , 

L E E D S L S I 2 A 4 TEL: 1 0 5 3 2 ) 4 5 3 8 0 0 
SELECTIVE sKANJHtSOF iOOTS. COOP 

MENIIES. A'. H SMITH WOOL/WORTHS AND *LL 
tiULO 3EM-CnS 

AUTHORS! WE PAY ?0% RrtVAITIFSi 
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SKC 
M I N I F L O P P Y D ISK 

PERFECTION ASSURED 
PL03PY DISKS IVEE1 ANSI, DIN, ECMA, IBM, J1S A K D 
SHLGART SP:CF ICATK)NS. EVERY DISK IS CERTIFIED 
AND GUARANTEED TO RF 1 0 0 % ERROR PRFT. 
b ' A " D SKETTE5 Cenificc) fut Single OR Double 0e< s i l t 
media with hub ring. PRICES F.XC V A T 

QUAN II Y 
48 tp! i-»r> 10-40 

suitable fo- MD-S 'S 4H tp i 1.81 1 . 1 7 1 .12 1.05 
4 0 track MD D S/S 48 U i 1 .70 1 .23 1 .17 1.10 

tpi M D 2 D D/S 4 8 tpi 2.DO 1.44 1,37 1, 29 
suitable for M D 1 D D SIS 9B rpi 1 .86 1 . 41 1.35 1.28 
80 track MD2 DD D/S 96 tpi 2 . 3 3 1.76 1 .68 1.60 

PUCE PER 
OtSC 

Ro.fto inn 

V I D E O T A P E S 

VHS 
B«U 

Compute' 
Cassettes 

Caniduti Chy.-i. 
Please send f 2 
for bo* of ten — 
any quDftt ty 
3bove 10 a l l cw 
£ 5 for ne>'t day 
dolivory. 

playing Umo pc 700 
IC minutes € 2 3 . 0 0 
1 S mmuias €2^ 00 
2C minules C 2 5 . 0 0 

Price per 
Box of 10 

E-180 £35 00 
L-7EO f 3 8 00 

cat. 
C O 
C ' S 
C20 

High quality low noise cassette tapes. Slort play, lijaderless 
construction for use with computer cassette systems, tacii 
tcpe in individual plastic horary case with index card. 

HOW TO ORDER For dis<s allow 50p per bo< o1 t e i for 
p<itp. Hrst clasj mail or small packets — next cay delivery 
for haavier ones. For cassettes allow E5 carriage costs (min. 
oider is 100) for next day delivery Pcst/carriaga cost? 
Include VA~. 

P . V T U B E S 
D e p t . C, 1 0 4 A b b e y S t r e e t , 
A c c r i n g t o n , L a n e s B B 5 1EE 

Teex: 6 i 5 5 5 2 Griffin G for PV 
Telephcne: (0254I 36521 (02S4) 32511 

PHASE ACQ 15% VAT TO ALL "RICES 
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First, a question. 
Who do ycu think are the 

world's most avid consumers of 
microcomputer s? 

The ingenious Japanese? 
The fashionable ?rencn? 
The acquisitive Americans? 

Believe it or not it's we 
British who cwn more micros 
per person than any other nation 
on earth. 

Yet, despite its amazing 
impact, the microcomputer has 
only just begun to scratch at the 
surface o: cur lives. Without 
doubt, the best is yet to come 

Use and Abuse. 
In several recent surveys, 

some astonishing facts about 
micro use and abuse were 
revealed. 

It was discovered tha; the 
micro is hopelessly under-
utilised. If you're already a micro 
owner, your own experience may 
well confirm this unhappy state 
of affairs. 

Brainpower. A source 
of knowledge. 
For thousands of years, 

the key to self improvement has 
been in the hands of the written 
word. Now, thanks to 
the Brainpower range, it's very-
much in the hands of the micro 

As the Brainpower 
range demonstrates/this does not 
require pricr knowledge of micros, or 
how they work. 

The Brainpower concept has 
been devised as integrated applications 
and educational software. And its aim 

Icich Diaiiuj wej iitfc provides <a uuiquy Lluee puiLpachtige: ar. appjicatiar.s 
prtwjrarr; ipsauix program s ic Sn illustrated manual Hrd irtercctivo 
lulu.ioJ - i;iley:aLei_ ajj jlicaliui:t> e.ui wJuuiLhanl sofLWrii to 

Now you and \ 
bring out the be 

is to stretch both your mind and your 
imagination 

It offers a unique way to realise 
your own full potential and that cf your 
micro. In a way you could never hope to 
achieve from the printed word alone. 

In this respect, the Brainpower 
range stands on its own. 

A unique concept. 
All the Brainpower titles share 

one thing in common, apart from their 
stimulating subiect matter, that makes 
them unique. 

You will find each title comprises 
three distinctive elements: A teaching 
program that helps you to cet to grips 



rour micro can 
rorct 

ist in each other. 

STAR WATCHER 

The aeciets of the heavens arc youi3. Isolate all the 

constellations as well as main stars for easy 

identification. LVen turr. stars and constellations on 

and off at will. Scieen by screen, you will see exactly 

how rhe 1.E00 brightest stars move ttuough time and 

spare And all frn ri any point on the FlHrt.h'^ surface 
any time of the year. 

Siai Watcher is without doubt the definitive home 
ubse Vrt.OIV. 

DECISION MAKER 
Should you buy a new 

house? Change jebs? 

Have children? Shut your 

own business? Sxich 

decisions snould :>ot be 

taken lightly. Armed 

with Decision Maker, you 

can be cuits sure of 

examining every avenue, 

and arriving a; a rational, 

structured answer. 

If you value; the way 

you run your life, you 

need Decision MtKcz. 

NUMBERS AT WORK 

Tackle all tiie number prob.errs you re lately to far:e in 

daily and business life. From straightforward 

mulr.iplicaton and d vision of fractions through 

decimals, percentages, ratios, mark-ups ar.d margins 

t.c compound interest, depreciation, VAT and PAVE. 

Numbers at Work gi'.ree you a distinct edgs, smcs 

you will be ab.e to both understand and manipulate 

numbers ai will, 

PROJECT PLANNER 

Project Planner teaches vou how to divide ::ven 
the nose complex project down into meaningful 
components. Learn how to dererrmne the length 
and importance of every Dingle teak, and thora 

elements critical to l ie iulfJment of your plan Even 
anticipate problems you hadn't, envisaged 

You have the measure ol any situation because 
you hav2 the fullest possib.e crasp of all the factors 
which nffoct. it 

FORECASTER 

Forecasior takes the guesswork out of forecasting, ty 

accepting that to:norrov>'s events will be best 

predicted r.n the basis cf today's facrs. Armed with 

Forccasrer, sates rargets and growth trends, even 

sjrorting events and election results can be 

accurately ana very cuickly predicted. 

Inva.uable to you in both your private and 

business life. 

with the subject at your own pace. An 
applications program to put what you 
learn into action. And finally, with each 
package, you get an expertly written 
book and interactive tutorial. 

ENTREPRENEUR 

Entiep:en=ur teaches you ail the steps required to plan ar.d star: 

you. own jusintwtt. 11 will forecast, you. fiisl 18 iJioullis' uasli flows, 

generate you Profit and Loss Account and Balance Sheet Help 

you in discussions with your bank manager end pa tners. Explain 

rhe notions o ; assets, 1.abiiitiss, overheads, working capital sash 

flow ar.d breck even point. 

.nvalu:iblt> tc anyone who is p lann ing a bucinecu venture. 
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Rod Markham 
puts the 
Amstrad through 
its paces. 
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Program 1. Music. 

1 0 F O E T = 0 T O 2 : F O R X = 0 T O 2 5 5 
2 0 R E R D R I F R = - 1 T H E N 4 0 
3 9 P Q K E 3 6 S 6 4 + T * 2 5 6 + X fl: N E X T X 
4 0 N E X T T 
3 0 D R T R 1 6 9 , 1 4 6 , 1 4 1 , 2 1 , 3 , 1 6 ? , 0 , 1 4 1 , 2 0 , 3 , 3 6 , - 1 
6 0 D R T R 1 6 9 , 2 3 4 , 1 4 1 , 2 1 , 3 , 1 6 9 , 4 3 , 1 4 1 , 2 0 . 3 , 3 5 , - 1 
7 0 D R T R 1 7 2 , 0 , 1 4 7 , 1 9 2 , 1 ? , 2 4 5 , 3 7 , 2 0 6 , 1 , 1 4 7 , 1 7 3 , 1 , 1 4 7 
8 0 D R T A 0 , 1 4 1 , 4 , 2 1 2 , 1 6 3 , 1 0 , 1 4 1 , 3 , 2 1 2 . 1 6 3 . 0 , 1 4 1 , 6 , 2 1 
3 0 D R T R 1 8 3 , 0 , 1 4 8 , 1 4 1 , 1 , 2 1 2 , 1 9 3 , 0 , 1 4 9 , 1 4 1 , 3 , 2 1 2 , 1 8 3 
1 0 0 D R T R 1 6 9 , 0 , 1 4 1 , 0 , 1 4 7 , 1 4 1 , 4 , 2 1 2 , 2 4 , 1 4 4 , 2 4 2 , - 1 
1 1 0 P Q K E 3 7 6 3 2 , 0 : F 0 K E 3 7 6 3 3 , 0 
1 2 0 F O R T - 3 T O 2 0 2 : R E R B H F • L F , D 
1 3 0 P 0 K E 3 7 8 8 8 + T , H F : P D K E 3 8 1 4 4 + T , L F : F 8 K E 3 8 4 0 0 + T , D 
1 4 0 N E X T : P O K E 3 7 3 3 0 , T * 1 
1 4 2 D R T R 2 5 , 4 9 , 8 
1 4 3 E R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 , 3 
1 4 4 B R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 . 8 
1 4 3 D R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 , R 
1 4 6 D R T R 3 1 , 1 6 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 . 8 
1 4 7 D R T R 3 1 , 1 6 5 , 8 , 3 3 , 1 3 5 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 , 8 
1 4 8 D R T R 3 1 , 1 F 3 , 8 , 3 3 , 1 3 3 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 . 8 
1 4 3 D R T R S l , 1 6 5 , 8 , 3 3 , 1 3 5 , 8 , 4 2 , 6 2 , 8 , 2 8 , 4 3 , 1 4 
1 3 9 E R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 - 1 4 , 2 2 , 3 6 , 1 4 , 2 2 , 3 6 , 1 4 
1 6 0 D R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 • 1 4 , 2 2 , 3 6 , 1 4 , 2 2 , 3 6 , 1 4 
1 7 0 D f l T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 . 1 4 , 2 2 , 9 6 , 1 4 , 2 2 , 9 6 , 1 4 
1 8 0 B R T R 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 8 , 4 9 , 1 4 , 2 8 , 4 9 , 1 4 
1 9 0 D R T R 2 6 , 1 3 6 , 3 0 , 3 7 , 1 6 2 , 1 4 , 3 7 , 1 6 2 , 3 0 , 3 7 , 1 6 2 , 1 4 
2 0 0 B R T R 3 3 , 1 3 5 , 6 0 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 2 , 3 6 , 1 4 
2 1 0 D R T R 2 2 , 3 6 , 1 4 , 2 1 , 3 1 • 1 4 , 2 1 , 3 1 , 1 4 , 2 2 . 9 6 , 1 4 
2 2 0 D R T R 2 2 , 9 e , 1 4 , 2 1 , 3 1 , 1 4 , 2 1 , 3 1 , 1 4 , 2 2 , 3 6 , 1 4 
2 3 0 B R T R 2 2 , 9 6 , 1 4 , 2 1 / 3 1 > 1 4 , 2 1 , 3 1 , 1 4 , 2 8 , 4 9 , 1 4 
2 4 0 7 1 R T R 2 5 , 4 5 , 1 4 , 2 6 , 1 3 6 , 3 0 , 4 4 , 1 9 3 , 1 4 , 4 4 , 1 9 3 , 3 0 
2 3 0 B R T R 4 4 , 1 3 3 , 1 4 , 4 2 , 6 2 , 6 0 , 2 1 , 3 1 , 1 4 , 3 7 , 1 6 2 , 1 4 
2 6 0 B R T R 3 7 , 1 6 2 , 3 0 > 3 3 , 1 3 3 , 7 , 3 3 , 1 3 3 , 4 3 , 3 3 . 1 3 5 , 1 5 
2 7 0 E R T R 3 1 , 1 6 3 , 1 4 , 3 1 , 1 6 5 , 3 0 , 3 3 , 1 3 3 , 7 , 3 1 • 1 6 3 , 7 
2 8 0 r f l T R 2 5 , 4 5 , 3 0 , 3 7 , 1 6 2 , 1 4 , 3 7 , 1 6 2 , 3 0 , 3 3 . 1 3 3 , 1 4 
2 9 0 D R T R 3 3 , 1 3 3 , 3 0 , 3 3 * 1 3 3 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 1 , 1 6 5 , 3 0 
3 0 0 B R T R 3 3 , 1 3 3 , 7 , 3 1 , 1 6 5 , 7 , 2 8 , 4 9 , 4 3 , 2 8 . 4 9 , 1 4 
3 1 0 B R T R 2 3 , 4 5 , 1 4 , 3 1 , 1 6 3 , 1 4 , 3 1 , 1 6 5 , 1 4 , 2 8 , 4 9 , 1 4 
3 2 0 D R T R 2 3 , 4 3 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 1 , 1 6 5 , 1 4 , 2 8 • 4 9 , 1 4 
3 3 0 D R T R 2 3 , 4 3 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 1 , 1 6 3 , 1 4 , 2 8 , 4 9 , 1 4 
3 4 0 B R T R 2 3 , 4 5 , 1 4 , 3 3 , 1 3 5 , 1 4 , 3 3 , 1 3 3 , 1 4 , 3 1 , 1 6 3 , 3 0 
3 5 0 D R T R 2 1 , 3 1 , 1 4 , 2 2 , 9 6 . 1 4 , 1 8 , 2 0 9 , 1 4 , 2 1 , 3 1 , 1 4 
3 6 0 E B T f l l b , 1 3 3 , 1 4 , 1 8 . 2 0 3 , 1 4 , 1 5 , 2 1 0 , 1 4 , 2 L , 3 1 , 1 4 
3 7 0 I I R T R 2 2 , 3 6 , 1 4 , 1 8 , 2 0 9 , 1 4 , 2 1 , 3 1 , 1 4 , 1 6 , 1 3 5 , 1 4 
3 8 0 D R T f l l 3 , 2 e S < , 1 4 , 1 3 . 2 1 0 , 1 4 , 1 6 , 1 3 3 , 4 3 , 2 3 , 4 3 , 1 4 
3 9 0 E R T R 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 3 , 1 4 , 2 8 , 4 3 , 1 4 , 3 1 , 1 6 3 , 1 4 
4 0 0 D R T R 3 3 , 1 3 5 , 3 0 , 3 3 , 1 3 5 , 1 4 , 2 8 , 4 9 , 1 4 , 3 1 , 1 5 3 , 1 4 
4 1 0 D R T R 3 3 , 1 3 5 , 3 0 , 3 1 . 1 6 5 , 1 4 , 2 8 , 4 3 , 1 4 , 3 3 , 1 3 5 , 1 4 
4 2 0 D R T R 3 3 , 1 3 5 , 3 0 , 2 8 . 4 9 , 3 , 2 8 , 4 3 , 7 0 
4 3 0 D R T R 2 8 , 4 5 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 3 , 1 3 3 , 1 4 , 2 8 , 4 3 , 1 4 
4 4 0 D R T R 3 1 , 1 6 3 , 1 * , 3 3 , 1 3 3 , 4 5 , 3 3 , 1 3 5 , 1 4 . 2 8 , 4 9 , 1 4 
4 5 0 D R T R 3 1 , 1 6 3 , 1 4 , 3 3 , 1 3 3 - 4 3 , 3 1 , 1 6 3 , 1 4 , 2 * , 4 3 , 1 4 
4 6 0 D R T R 3 3 , 1 3 5 , 1 2 , 3 3 , 1 3 5 , 2 8 , 2 8 , 4 3 , 6 0 , 2 8 . 4 9 , 1 4 
4 7 0 D R T R 4 4 , 1 5 3 , 4 3 , 5 0 , 6 ? , 7 , 4 4 , 1 9 3 , 7 , 3 7 . 1 6 2 , 1 4 
4 8 0 D R T R 4 2 , 6 2 , 6 0 , 4 4 , 1 3 3 , 1 4 , 4 2 , 6 2 , 1 4 , 4 4 , 1 9 3 , 1 4 
4 9 0 D R T R 4 2 , 6 2 , 1 4 , 2 8 , 4 9 . 1 4 , 3 7 , 1 6 2 , 4 5 , 3 3 , 1 3 3 , 2 8 
5 0 0 F R T R 3 1 > 1 6 5 , 2 8 , 2 8 , 4 9 , 1 4 , 3 1 , 1 6 5 , 1 4 , 3 3 , 1 3 5 , 1 4 
5 1 0 1 4 , 3 3 ^ 3 , 4 5 , - 3 1 , 1 6 3 , 1 4 
3 2 0 D R T R 2 3 , 4 3 , 1 4 , 3 3 , 1 3 5 , 1 0 , 3 3 , 1 3 3 , 2 3 , 2 8 , 4 9 , 6 0 
5 3 0 D R T R 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 , 4 2 , 6 2 , 1 2 
3 4 0 D R T R 2 1 , 3 1 , 7 , 2 8 , 4 9 , 7 , 3 3 , 1 3 3 , 7 , 4 2 , 6 2 , 7 
5 5 0 D R T R 3 9 , 2 2 3 , 1 2 , 3 9 , 2 2 3 - 1 2 , 3 9 , 2 2 3 , 1 2 , 3 9 , 2 2 3 , 1 2 
5 6 0 D R T R 3 9 . 2 2 3 . 1 2 , 3 9 2 2 3 . 1 2 , 2 2 , 5 6 , 7 , 2 8 , 4 3 , 7 
3 7 0 D R T R 3 3 , 1 3 5 , 7 , 4 2 , 6 2 , 3 5 , 3 1 , 1 6 3 , 1 4 , 2 8 , 4 3 , 1 4 
5 8 0 D R T R 3 3 , 1 3 5 , 1 0 , 3 3 . 1 3 3 , 3 5 , 2 8 , 4 9 , 4 5 
1 0 0 0 P 0 K E 5 4 2 3 6 , 1 5 : S V 5 3 6 8 6 4 

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

BULLION FOR THE C3M-64 is spi t into two 

pans: ptrt one is loaded first tnd rail. This 

part, called Music, use* rhe system interrupt to 

play rhe background music for the game. It ij 

initiated by the command 

SYS3Bttb4 

and ii stopped by the comrrand 

SYS36864 + 256 

For this particular game 1 have stored the 

music data in locations 9000 (hex) onwards. 

There is, however, no reason why anybody 

with machine-code knowledge could not use 

this program to make music for rliwr own 

games, and re-locate the cata to wherever they 

wish. 

In the listing for music, lines 10 to 40 arc 

the loader, line 50 is t ie machine-code data to 
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BULLION Robert Dunk has 
hoarded this program 
long enough. Now 
you can all go for 
gold on the CBM-64. 

Program 2. The main program. 
9 Q3SU82006 
i fj^r-nyis •»>*'»•< aoc-D n-ws «.>> 
% m«542M IP-J^Sl SP- Î̂ Z Ht*34207;LO-J42&-QT>49i;2 
• PJIHT ^" P3*£?32S®. 11 'WE33281. IJ LV-'J 

:t»st>-<Qi)C>«?t^MeDjr-7iiIEHC> i*c>"ti n >«..•.i 
20 ?HT«-8 H.2< K 32 
30 t»<E!31.rS*'t PO<E82».!> W W 
40 /-33J48 •WE'.-Zl 3 PfVEZOMS. I . •'OrtW*l 14 
50 =CKE2942.1'' F0<EV»4 3» P0rE\"T,22f 
fin srKfl -in P*%EV»1 . £2 J'.O fc'CI^V^J • IT ! 
65 IfPEErfW>"l(3T«E'0'<J 
?8 =Kn.(iTci; oeFjn H ftyi Fi.wi»iitoe:(;eB?q.prfE7,p?*T i *ea 
3« mrrez m. IW 132. 156. ISB n. IZ*.I7;.TSI: IZ?« 
M •nPTs760TO?« l*CW="t.0 KX" Pt»t/e? .1 P3KE3324 7 0:pCKE?;24« J F-" 
9."-f IFP»*X(rr lal <*.THF"l?fl 
?? --|jk>f.tMrj4* PtKE03e*' 3 PWE03S+T.C ltEXTT-3 
tW KfcHWIFfl—in-EHKl 
11(3 FtK=,83«-T.fl-1«T»l OOfOlW 
szerpun.ijs a«Ii,i»2,a,i,224,«.e.jii.iw 3.63.224.0.1:7. n 157.54 
130 BHT«1. 74B.B. 1SB !>4B B. "I!. OK .K.Tt I 07.B O.Wl.tl.lM 
1*0 CAT1I7S 1. 1J9.23. J . IW.S3.-I 141 T-0 P<XI82<! B 
142 fttfiDH IFR— STXMV 
'.43 Pot!iS32-i.n r»r*r C7rat4? 
144 CPT10. 127,2r4,«.233.140,1,133 24*. 1 .249. JIB. 1.J48.Z4S.1.22* , 123-0-?2« • 12 
143 tm39.; . as. 1 . Z4.), ?3? • i'H. 1 • 2*4 1 233. 2«0 • 1.233 - 246.1,233. 24* 
146 rmiRl.r53.2«B.-l 
i:o IFP=EK<i9i32>01S51>&*ja}UB3M 
13Z WSJ»I0H0 
133 FW=EK<S327») P<KE37S32.3 SW/6061 POt.t̂ liW 13 
160 F'WT-STOJPW MEXt PFtlffl ' 4MBIL [VIS -••LV!*B< ZJ> "rUCReEH** W 
163 PRWT• twnonmiigffmtt»wmfl»r»i)- HBOBJ-IHI-SOWE -W'SC'D. 
uv r'utiis* 0 S"»9I3Z 
ire iF'.otEK'sirrBJ^oi'HENU3 
174 tHT£KC,6J.--lTM9<330 
133 Kt«t KILLEP 
Iff? P01S3-SZ36'B 3VS:*4e<4»2M 
IS? OOSJB13«0 
ISO X->*EKtV»21 ' P0«EV»Z1.0 
IK PCKEV-M*. BtfEV, TO CUK£.'« 1. W PHKEV+2. 220' FOfEV+l ZZ» 
ilX P0Kt¥*"> Jt> l(U»"<itww 
2ie PO*EV*21.X 'WT'76«TD7S£ Pn«T,0 MEY.T OOTO133 
3<S PEN »f»M» STKEfM SH.L.F3 *»«••»•» 
33f POtS342«6.0 W5:6BWZ36 POPT»[I<1130« *XT WEV»21.e 
as; pP!Mr- r » J B N U C C T B I ( I » » » » » » » « » F F > urT-ri)2WP.i*?:' 
33; n*^r'na*iBpflifHFiB vy !' n)Ki»iiy*w ntj.' 
3S« POWVflS.B -»tHtVH,42 l"XEV«2.ZOT PCTiV»3.ZiT 
37e pnrr/*4 in t>sv-iTHEHTO"t>*z pcntErza. l 
•>•<& !FEF>=.rr((EMn'.i»ro<* "j<th)i», I 
382 TFg?"41HEHP!i'EHi0.2 
30J irr̂ J-CTIICKL'-LV"! 
3»3 PWSV*2| l«CliF«I-W0I(yM POKt .11 fEXT 
4fW 0010132 30? pp[.,r-
30£ PR1HT-
^nj ppiHT" 
30* F0RT-BT(3J:X«e 

32F b:«MX*I COTCJlf 
33V N6*TI COFOT9P 
33<i PFR rwtwm v̂piit nnvE sn^ 
34'.' nnmi«3-197 291 .;2,240.24,2ei Z0 29P 1.7^.33,192,fni.t.znf 3.76-90.1?2 W1 
3X n"n7.ejB,3 76,103. l?2.7?.n.|s3 
333 REtl tut* VIT.ICf̂ E !_EPI 

i i0B.2i7.i67..',74».B.^0.192,8.2W.Z4S I?;, i « :.ir3 
3A; DHT17-.1.7S II. 1 <r-
3'S Rtn vuLrrPTE four Ptem *«•»» 
38? miR!69.0.1'3, I .r«B.2l7.:67.;.24«,0,Jg(j, [?Z,9 2PS.Z46 7«,e. If J, 2.113 
3?C lOTfiiSl '« .1. 1?3 
v.1;, VULIWTE rnvt UP »>««» 
40C tWTW6n.n. n.jBfi.?)? • . - . • » « . h . i o 7 m 7« c- its i i n 
fcll DmH231.7«.«, 
61® PSf \flLIEWTH t"TvE D0>*4 
62t pBtHISO-e, 1'3,0,2DFI.?]7 1??. 6 246 7i (.. 16>,4,133 
63® psr »>I»II tppue rw^ntMi 

SW163. -l.Z40.4e 2PU2,2*0,71.201.3,240. It 
nif no\f irniN •>»•*»»»»> 

63C 3^173.1 .2MI i-0] i-30.Ẑ > 6.rre , 2«(23!, 1. 200 7( 0 94 
«35 « f "»«>»««i new yf n m n K O 
ffif 3̂ TR)73. I, J-W.^l •(.;. JJP i.ztf, 1 203,206.1 .ZW. 7€.0 !«4 

WIEB5E WRIT U-ILE I" 
»»LrBD IN •*»><]»£ CM€.* 
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(continued on next page) 

point the system interrupt to the music 

pro^ra.ii itself. Line 60 is the data to point t ie 

interrupt hark to its or ginal place. Lines 70-

100 are the data for the actual music program 

itself. Ir. line 110 the 

POKE 37632,0 

is to set the count of the number of notes in 

the music to zero, the 

FOKE 37633,0 

sets the length of the present note to zero. 

Lines 120-140 read the music data and store 

it so that the machine-code routine can read it 

as IK'CHI'H Then the losp line 120 is from 

eero to the number of nates in the music to be 

played — minus 1. 

Lines 142 to 580 are the n:usi: data itself. 

They are in ihe form of high frequency, low 

frecuenry and duration o f "iie note itself. The 

most notes that can be pl&yed is 255, which 

should give any budding Mozart enough 

scop; to write hie own music. 

Finally line ^003 turns tht sound to full and 

calls the routine. The music can also be 

stopped by Run/Step and Restore. 

The main beauty of this p;ogram, though, is 

that the music plays and rL-p«ate regardleuo of 

vhaiever else ihe computer.is asked to do! 

The main game Bullion is written nearly all 

in machine coJe. This is b;cajse sprites are 

used and using sprites in Hasic is painfully 

s ow, T i e only times the gome exits machine* 

cade is when cither your man is caught or i 

screen is filled. Basic is then tised to updat: 

the lives, screen, Etc. All instructions for th ; 

program ar; ircludec ar.d I have left enough 

Rems in the listing for anybody who wishia to 

break down the machine code 10 co so. 

The idea is that you have been given 3 

treasure map; you musl collect all the gold 

bars. To do this you must surround them with 

yaur footsteps; when this is dor.c they will fill 

in to show, that they have been collected. 

When thev have all been collected liie next 

screenful is displayed. 

At the start of the game you are g:ven three 

lives, and on the first screen enly one pirate is 

chasing you. The pirate; are the skull £iid 

crossboncs, you are the treasure chest. On the 

accoru! serpen there is » i l l on v one pirate but 

he moves twice as fast. On ihe third screen 

there are two pirates, one travels at half speed 

and the other at full speed. On the founh j nd 

succeysivc screens there are still only two 

piiatci but there speeds m ; swopped. An 

exira life is given if the fifth screen is 

cleared. 

When all your lives have been lost :he 

computer asks for your name. Ycur score — i f 

it .s big enough — is then entered in sn all-

time best score routine. This rouiine keeps 

track of the 10 besi scores for game, 

I f typing this epic is too much, I can supply 

it on lape for £3 including post and packing. 

Please acr.d your enquiries in writing iv Ru lc i t 

Dunk, 171 Corneville Road, Bucknill, Stoke-

on-Trent ST2 9ET. 
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Locations and their u$os. 
251 This hclds the direction of 

y o u r m a n , 1 = l e f t 
2 = tight: 3 = up: 4 =down. 

252-253 These hold the X and Y 
pos i t i on used in the 
Kernal Print Routine tc 
print the man's footsteps. 

255 T h i s h o l d s m o n s t e r 

nuTiber one s direction. 
164 T h i s h T l r i s m - i n d p r 

number t w o s direction. 
711-716 Thsse locations are used 

t o s t o r s the ve r t i ca l 
positions o' the grid for 
use h Ihe check t lock 
routines. 

679-586 

700 706 

T h e s e s t o r e t h e Y 
positions of the grid for 
use in comparisons (or 
sprite movemant 
T h e s e ft o i 
positions. 

d t i e X 

620 This location is used to 
calt the "Pirates' acain 

(continjeo from previous page) 
•X.' ft:- nuvs Lt>' 
•>•••} PPTR173 t.:m •=«<.»»?.?.r3 j.:.2ot.*i i J t . w . z w e z?s 
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They're here! Two of the world's most 
sophisticated, imaginative languages. 

LOGO and micro-PROLOG. 
Now they're both available fcr the 48K 

Spectrum. So ycu can sample the p'og'ams 
thousands of computer owners can only talk 
about! 

LOGO and micro-PROLOG are exciting, 
new-generation languages. They let you 
create descriptive, imaginative anc powerful 
programs. 

And - f a such sophisticated languages -
they're available at astonishingly low prices: 
£24.95 for mico-PROLOG and £39.95 for 
LOGO! 

LOGO is a powerful programming 
language based on logic. 

It's very easy to learn, so it's proved highly 
successfu in schools. 

LOGO outs you in command o~ a 
graphic 'turtle' (a moving, on-screen cursor), 
bach program instruction you make has a 
direct effect on the turtle Ycu can change its 

position, alter the direction it points inr and 
then use it to cteate complex shapes, images 
or designs. 

With LOGO, you've :he mean; to 
develop very imasna:ive ideas-and seethe 
results immediatefy! 

The Sinclair version of LOGO Gomes with 
two comprehensive man jals. It fea:ures 
turtle graphics, colour and sound, and has full 
list processing capabilines Its also Microdrive-
compatible, and can control a mechanica 
turtle or robot. 

micro-PROLOG lets /ou explore power-
ful aspects of artifical intelligence. 

it's a fifth generator language, specially 
adapted Torn PROLOG -thelanguage 
chosen by the .apanese for the next genera-
tion of artificial intelligence machines. 

Using rricro-P^OLOG, you develop a 
dialogue with your comouter. hirst, it allows 
you to construct a database of relationships 

usng simple English phrases. And then, you 
can ask the computer questions relating to ths 
database. 

Your micro-PROLOG package indudes a 
front-end program ca;lec bIMPLt (for new-
comers to the language), plus a User Manual 
and 300-page Prmer For more advanced 
users, a nicro-PROLOG Reference Manual is 
available separately at £9.95. 
Without doubt LOGO ard micro-PRCLOG 
sei new standards for future computer 
languages. Yau'il find them in major stores 
and all good computer shops - cr from Griffin 
& George, EJ. Arnold and EDCO. 
Sinclair Research Ltd Cambsrle/ (0276) 685311. 
©Sindair iXard ZXSptctrun aielrade mirks M 
Sin:lair toencli Ltd 
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Soft we're nof 

FOR SPECTRUM 48K 

CONQUEST 

3D BAT A T T A C K An all action, 3 dimensional 
maze game where you gather up blocks of gold, at the same 
tinne pitt ngyojr wits against vicious vampire bats whose 
only purpose h life is to locate, hun:and kill you. 

4 levels of skill. At each level the gane gets faster and 
more complicated, and the vampires more dangerous. 

C O N Q U E S T A tactical game which even veteran 
players will fnd both challenging and rewarctng. 

Mediter r anean turope isdividcd into grid squares Your 
aim. as Emperor, is to gain 100 squares of territory as qu ckly as 
possible at the same time cealingwith Barbar ancounter-
attarks. plagues, civil war and rival Emperors. 

5 levels ofskil, pus a cor it nuoui'Conquest'garie where 
all the difficulty levesa~e thrown in together. 

^ j e e t a h S o f t 

FOR SPECTRUM 48K 

J D B N L 

A m O k 
AFTER THESE. 

THE REST IS KIDS STUFF. 
Are you ready for CheetahSoft? 
There's only one way to find out. 

But be warned: these vampire bats know 
a good meal when they see one. And our 
friend with the . c £ 
scythe has had years ^ S G l O n j Q r t 
of experience... 

So don't play unless you re ready 
to play the game for real. Because you'll 
find there's one sure thing about 
CheetahSoft; Soft we're not. 

Soft we're nof^^SW 



U THE GAMES LANGUAGE OF THE 80>S! 
U Now, withcul cny knowledge of machine code, you can write 
la fast, smooth, professional totally original gomes ana market 
" them without paying roya tie:. 

Ever, if you have alreody mos:ered machine cods, we believe that 
rhe time a id problems swed by writing n Whit* I Ightning's 
FORTh- based high level language could revolutionise 

conmercial gcmes writing (01 yecrc m came 

IDEAL I ~JEAL IS an nterrupt Driven Extendible Animatio 1 sub 
Language. Once you tavc mastered DIEAL's easy to learn s;t of 
over 80 cnmmancs and just a little FORTH. you Mil he ready to 

prcduceaxoce-qualr.ygomcs even f you don't knw machine 
code. Up to 255 Sprites, eaci with its own user-defined dimension, 
can be moved around the screen (or memory), scrolled.sp'un, 
refected znlargednr nverted wiih nnazing speed and smoothness. 

Opern:ions ars possible betweer screen wirdows, Sprites and 
Sp ite windows. Sprites ran even stretch across several screens, 

so those difficult scrol ing landsccpes thct fo'm the basis of so 
manyvorres are easy to achieve. Sinclair's own sound and 

graphics commands such or. CIRCLE DRAW and BEEP ire fully 
s'uppotec. arid there are some unique collhiondetection facilities 

MULTI-TAS <JNG dec we Wht:e Lightning uses interrupts, 
ynu can effectively ru 1 tv>0 programs at one:. This neons of 
cojrsc. thatgjmcs like Space Invaders andDe-'encercan he 
written without complex timing calculations. So while one 

ss Wmm 
m sssss 

|fi^E^S' program smoothly scolls the lardscapt, the second animates f f l 
charters. This is undoubtedly one of White gM 

Lightrmg's most powerful features 

1/ MARKETING AND PORTABILITY Although mite 

•
1 Lightning uses an integer FORTH as its host language, prof rams 
I can he written in a combination of BASIC, FOR V I, IDEAL and P ^ K ^ ^ B ? 

B s K B I rnoc hne :anguagc. 
What is more, pogroms written in FORTH/IDEAL will be h ghly 
ponaolc between the Sf-ect'umand irrplemertatona uncer 
development for other popular micros. 

11 Wier it comes to marketing your completed games, there's no H 
problem eltli:r. 11 fact Oasis themselves will offer to market | i 
outstend/ng software. B* 

t B B S j SPRITE DESIGN White Lightning, comes complete with o Sf 
B S B I separate20K program for deveoping t ie Sprites usee in the mail mi 

intern Not only can you us* th s tc design your om Sprites from f | 
scratch, 1: also coma complete with 168 pre-defined characters m^^^MBK^^T^SH? t 9 t 
covenng games like Asteroids, Pac-Mur, Assault Course, S^M 
Defender, Spare Invaders, City Somber, Lunar Lander, Fiogger 

9 0 k / Centipede. Donkey Kong and m:my, many. more. These characters ^ M ^ z a ^ ^ x i n H - J ^ -
fekffi cv read',' to use or con oe enhanced. And Sprites ran be saved to ' " a 
B B W tope between editing sessions tefo-e being finolly loaded nto _ 

the main program. g^BBSm-**9'^3-^ 

BBS! ffiSsiiBiL gust The High Level fi^ SSS ^ g ^ f l j Graphic Development g L , 

S B m H H B g s i i g SY5temforthe ! B TPurloccl dealer doesn't stock White Ughming. just 
aB j j ) |Bg / y M j M b S ^ B SPECTRUM 43K g g serd off thin cc upon fcr our rcpid-despatch service. 

SSS1 SfS&^JwBKB r U I ^ S E s ^ t E l Please send me.White iightningSystem Pack 
B M | i S ^ ^ f f i ^ i S f f i p ® ® S C J F — I f f at£f4.95eaci. I enense my che^ue/P.C. for £ 

SSS! S f l i ^ ^ M f c ANDCOMING SOON! ft Name: 
S S j m ! BSgSgttg the power of White g g j Address: ; / 

s V l l Lightning on the f m . — , 
u 5 f ' ' f f i S ^ u rOMMODORF 44' MS Oasis Software oa Alexandra Parade, Weston-super-Mare, 
S S g i ! • Avon, &S23 IQTTelephore: (0934)419921. Everyprocuct 
P V m ^ ^ ^ ^ ^ ^ ^ m U m BB I carriesa lifetime guarantee. All prices Include ext&rsive 

te manual, VA/ andp&p. B | 

M l n 24/-our I fig 
I i O Accesi Tee-o'deringon (0934)419921 Sm 

n I y c t " 

Is 
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M M O P Q 

: r e t i i r m > 

B^CKGAM 

10M0CF4 ! DRQC IN 
,cv..30l ,eroo> ,W.IZ1 ,D?.<4, 

2 1 , t ( 2 ) , A * l b ) s P R O C C H : P R O C S G ; H £ ' 0 : Y 0 U > 0 : • 
T V 2 S 5 

5 i ' M n n e S : : > R O C C R S 5 l " P I N T " B A : k t » r i M O N . • : I N 
P U T " G « m l » v « l l - f i " , i v : l r l v / 6 l v = 6 

4 y P h C C I i J I H J 2 Q . 0 , 3 I , 1 9 , 1 , I ? , 2 6 : P R O C D D : 
F O R L V = 1 T 0 2 4 : P R O C P : N E > T : P R O C B : I ' . - » f t N D ( i O > : 
qn-- I 

A W K I I L I N I I h J X 11J = OX < -t.> PSOU JSU : ISA I o s c 

6 C d h = l : 1 = DX< 1 ) < OX < 2 ) I X - D X U > I D X ( t ) * U 
X 2) lDX(2)«I7.;db—ll GCJTC180 

7 ( , P H ( J C C : s R I N T " K y q o w i t h " l DX ( 11 
OS ( 2 ) : PFINE.OSC I r>r<occ I PR I M "HV MOVES "IFOH 
LA-NOMAIFBSC < 1 4 , 1 L-OANDBX ( I X , 2' = 0 P R INT " 

0:0 ' t i t O t O l l O 
flOIFEXt I X , 1 1 - 2 3 P f I N T C H R * 2 2 a " i ' C H F K t 

4 + B X U X , 2 ) > " " : : G 0 T 0 1 1 0 
v y l F E X U X , 2 ) - 0 PRINTCHR*(64»BX . I X , 1 ) ) 

" : " C H R * 2 2 7 " * • , : G 0 T 0 1 1 0 
H X ' P R I N T C » R * < t i 4 ' B X l I X , H > " t " C F « « 1 6 4 + 6 7 . 

( ] X , 2 > ) ~ 
1 l O N h X T i P ^ O C H P s P R O C R : I F A X ( 2 7 i « l 3 X « l : G 

Q T G S S O 
120om»i: l-db>0 P«rif.i:E«lTni 7o 
13C1F(»=64IHEN170EL£EPROCD3BC: IFM' >"0" 

THEN170 
1 4 0 P R C C G ! ' R O C C i I F q m - l T H E - J ^ O 
i sr«3pnrrRf ROTO3?O 
I 6 0 t l b - 1 i P ^ O C A D i PROCDSD 
1 7 C P R C C D I 
1 B O P R C C C i 3 R I N T " Your q o m t h ' ; 0 > . U > ( " | 

I OX Ci> i P K O ^ L G . l F ^ n O I WMJ71 P R J N T 1 / M J < 0 , 0 
J ' 1 LIEGOt -T3Y AGA iN" :PROCR: SOTO 160 

1 9 C P R D C C : P R I N T - V O U F M U T E S - " : FOR 17." 11OM 
: I FBVUX , I ) -OANDBV. U X , 2 ) - 0 ? R t W T " O t O 
CDTQISO 

2 0 C I F B 7 . ( 17., 1 I - O P R I N T O t f t » 2 2 8 ' l " C H K K 6 4 
m x ( I X , 2 1 ) " ( 3 0 1 0 2 3 0 

2 1 C I F B X C 1 X . 2 ' = 2 3 P F I N T C H R M 6 * * B J , < I X , I ) 
> 1 I -CH**2Z7 ' " J 1 G 0 T 0 2 3 0 

2 2 C F ' H l N T ^ R * ( 6 4 + B X a X , l ) ) " i " C H R < ( 6 4 + B X 
< I X , 2 ) ) " " ) 

23CNCXTt PftDCMPi ]FAX(2a>—13 PROCCiX-Oi 
UUI U/.V(J 

24CPRCTRi ( > f i O C C i ( ; i i > - l : I F d b < 0 T H E N 2 C 0 
2 3 C I F d - 6 4 r H E M 2 B C € L S E P R 0 C D / : I F q m - O T H E N 2 

GC 
26CPR0CD0rIFA*-'R- X»11 pftOCDRIGCT0330 
?70db—1 : PROCADtPRCCDSD 
2 0 C F - R 0 C D 1 1 G Q T O / O 
29Cq r»-l i J X-1 1X11FAX < 27+X < XTHEN33 

0 
3 0 C ( ) » - T s I F A X : F + > > < > 0 q m « 3 i G 0 ~ 0 3 2 0 
3 1 0 F 0 R I X - J X 0 J X + 3 i I F A X < I X X > 0 e r m - 3 
3 2 C N E X T 
3 3 0 C L S : V - u * « d i I F X - l P R I N T ' I " t I M E - M E + Y : 

STT035O 
3 4 0 P R I M T - Y o u ' i t^rOU-YOLH-Y 
3 5 C P M 9 T " v p w o n - j Y | " u n : t " i : I F Y > I P R 

I K T " « . " 
360IFgn=2 PRINT'fQflHMON)" 
370IFgn-3 PR INT"< BACKGAMMON)" 
Wl̂ PftlMT • "Mv KTr»."|HCiPOINJ"Vcu(' mc.a 

r«-"}Y0U1 "Do you «aril *fi3lh«r" "qame (Y/ 
N> ?" j . PRDCyo 1 CLSI GC1T030 

39Q0EF'R0CG 
4009*-?,PHUCRG> IFLICCOriCIHKi 
4 101 FAX <29) +AX(A)< <3*LX+220 ) * 40 qir-1 tC 

• T 0 4 3 0 

420PR02RT: IFPX<.GX+2 qm-1 
4 3 0 C N D P R O C 

440OEF^ROCRT 
4 5 0 P X = O i 0 I = 0 t F U H l X - l T 0 2 4 t I F A X U X ) > 6 P7. 

» P X * A X < N T H ( I X - I J / 4 + 1 ) 
460ifAii(ix) vo ax-a*-Ay.< i x ; * m r Hjtt-iitr 

/4+ 1) 
4 7 0 » l E X r i P ; - P > . + A X ( F ) » 7 t 3 X » D X - f i X 1 2 6 ) « 7 
4 f l O ; N D P « O C 
4VU1A.F ^ H U L b B L H 
5 0 0 : - l I K X - 0 1 E ( 1 ) - K X i E < 35 - K X s V 'X«C« I F C X < 

2 6 X 0 J X - 2 
310-0RI7.-1T024I IFCX<IXt<0 JX»2 
5201FCX< lX)v*0 01i30T0570 
330IFJX-2 KX«I 
5401FCX(IX)»l C—1iG3T0570 
550i"h*5-IX) IF <£<1)-(E>h) E-l 
360£(JX) -E( JX>*E»C.:-C<-.5 
370MEXT: B-E <2) + AX < A) -CX (A! 01* (C7. (27> 

-AX(27)):IFKX7C B-B»p<*E(1)+kw 
3BOIFB<-G TFIEN640 
5 9 0 £ ( 1 = X : E ( 2 ) - Y i F O ^ I X - l T O p l i I F C 7 . ( 1X1 s 

> I T H E ^ 6 3 0 
6 0 0 = D R B - n 0 2 t L X » I X - S » ( S - I ) I F 0 R J ) > ) T 3 6 i 

k 7 « l * . I X - k ' V . - S i J V > 6 t S ' 2 * G O r D 6 2 3 
6 1 0 I F C X < K X X C B - B - E ( S > * < F - I X ) 
? . 2 0 M E X T : N E X T i I F K X < 0 I F C X 1 2 6 X O B - B - i < -

KCXI * < F - I X ) 
B30HE.X-

6 4 0 6 N D P R 0 C 
i 5 0 D E F P R 0 C R G i L X » - A X l A ) : I F L X > f i X < 2 9 > _ X -

A X ( 2 9 < 
'^ocNornac 
i70DCFPR0CDY i 1 PTOCRGI )FI_X >99T HEM7 7 

0 
S S O J X ^ . : I F A X ( 2 B X O J X - i O O 

7 0 0 N = - 4 X ( 2 9 ) - f l X ( H > : I F ( I K ( 3 * L X * 1 0 0 > / 4 0 I 
-(N>35*J^)TF£N770 

71060TO730 
/2WHOCHI |N»(,X-PX: IF IN\2J -(N>16«JX) THE 

N 7 7 0 
7 3 0 F 0 f t : X « n 0 7 j J X - F - 1 7 . 1 : F A 7 . ( J X > >0 J X - I X 

: 1X«7 
7 4 0 W E X - I I F J X > 7 q » « 1 > G C T 0 7 7 0 

7SOKX-OtFORlX'JX T012:J7.-F-IXi IFfrX(JX) 
v-l K)>KX«1 

760t£XTi 1FKX<4 qit-1 
77OCNDPHOC 

780DEFP;«3CtibC: M1 - i i N-0: R-1 s U-Ot G» -9991 
FOR1X-1 T03i E I (1 »> -Li NEXTiol - I Bi h - 5 i p x = . 2 
Stt«-Ui IX-DX! 1)»DX(2) lIFDX (IP-DK2) I7.= I 

/v., [/.-!•.. I2S1 -A>llA> : t) 1>. . (2"AXv 29) » 
3001/401 HENS 10 

E^OKW--99JPL = I I I O K « I 

Hlv7P(W1CDDcn: It*PI- PLL llrt-MUSV 
020U-U* I : IF (U I v)» (N-MI THfcMBS'. 
85OPK0CJBCB: IF(B -G>•>N-HIJ THFHAIj 
8400-fc: HI-H:FCFIV."1 TOMlEXl JXt [*,1 i 

I EX< I V.» 4 > -D7. (1V. ,21 : 4E XI ;G01Ut l'.i 
83OF0RI Xs 1 ItlMiBXd X,l )"EX< IX) :BX1IX, 2) 

-EX( IV.k4) : NE>1 
8iOFOR I 1TOA :C>. (I X) =AX (IX) J Nt XI: sf -11 

FORIX=lT0t1:Al-BX( 17.. I > i A2-BX (IX .2) I F̂KICH 
: NEXT: FOR IX-l IW: AX< 1X1 =CM 17.) i NEXT 

B7liENt>PF.0C 
ODODEFFfcOCtbcf: IF1 /OtHE'J I I 30 
8f OR-1 
9 ION- 1 : OX- 24: FOR 1 /.-1TOA: CX11X > -A>.( IXI 1 

91 OS I =Oil 11-D'/(R>: IFM* n-D>;(3-Tl 
9201 FCX:F ) =wThEN930 
9J0K 4=F -11:1 FCX <KX • • - I 1 HtN 11 OC 
9»OB''. (N. ( ) = F : f/. (N,2) X: GOTO 108'.' 
930PX-0: FOFJX-S I TiHSIFP I iOX«.1Z: 1Fr.'< I 

JX) . -0IHEH9B': 
9S0KX«J;-I T: IFKX'>0 PX- . t J7-1 :G0Tn9fl'i 
970IFCX:KXI =-i PX=2tJX»i 
OŜ NEXT 
970IFPX-01FEN 1100 

1OXI1FPX' ITFEM1020 
1010BX(N. I )»0X:nX(M,2'-K»: GCT01080 
L02rj I TKV.-O I ••/.-.• 

lOiOIFKX 0 KX*OX+1 
10<0PV.=0:F0FIX**,X TD24: IFCX(IX)M) : 

IX»24 
10X)lxtXT 
lOtOIFPX'ITFENIlOO 
IO?OBX(N.I>-0XiBX(M,2'=O 
l080Ai=u;<N.lI:A2"3X(H,2IiKF-1iPROCM;IF 

M - 1 1 T n t N l I 3 0 

1090N=N+11 GCT0910 
ll'X'irNJIll IHtN122'j 
I 1101FN-1THEN1190 
1 1 ̂ IJN-M— 
I 1 JOIFB7. N, LL-F THEN 1 19CI 
1llOIFBX'N,2)—OTHEM11.O 
1130SI-BS(N,U-l t IFSL .-O'HEM 110 
I loOFORIV"lTOAiCX(IX)=AX1IX):NEXT: IT=DX 

<R>:1FM<>1 tl=D7.(3-R) 
I 1'OKi-N-11IFKX=0THEN950 
i iaoKF=iiFor.ix-iTot:xiAi=Bx< IX.D sA2=BK 

IX,2) :PftocntNtxi!(3ora9so 

1 1 9 0 I F IM—4) - ! R - 2 ) TFE!N 1210 
17OOR=2iR<lT0«O0 
12 ION—I 
LAAOFO^IX -N - O M , B X I I * , I i — j , D ; I H . , ! ) - O I M 

FXT:N=N-1 
1230ENDPR0C 
124ODE-PR0CM: IFA1-A2 T^EN1320 
1230UX - <39-K'P) /'t :CV.<LV.) —CX <LX> Tfiz-Al i f 

A I - 0 C X < 2 6 l - C X ( 2 6 ) > l i G0T01290 
1260 IFP1=F C X ( F ) - C 7 . ( F ) - l i e a T 0 1 2 e O 
1270CX< A1) -CS ( A I ) -KP 
I ? » V I F ^ 2 = 0 Ci.1 271 =C/. I 2 / I + ( : bU 
1 2 9 0 I F 4 2 - F C X ( 2 e ) = C 7 . l 2 3 ) - l :GOT01320 
13001F2X (A2) / - K P CX(A2) -CX ( f t2)+KPlGOTD 

1320 
1310CX(A2> - K P i L ' / - 5 5 - L X i C X ( L X ) « = C X < L X ) - K s 

: L X « 4 + L X : C X ( E M - C X I L X ) (FL%-21 ; CV.(LX> 
- C X ( L X ) 

l 32 iENJPR0C 
I 33lI)DE-PR0CLG: F C R I X = I T JM: 9X () X , 1) - O l BX( 

I X , 2 ) - O i N E x T 
I 3 4 3 B * * " -
1 3 S 3 » F < 4 , I 
l360PR'3CGr i *FX4 , 0 
1 3 7 D I F A S C I A » ) » 1 3 V D J 2 6 l G o r a i i 5 0 
1 3 Q 0 1 F A S C I A * ) » I S 7 PR INTL* 4 • (_* ( . * : i A * - " 

" : G 0 r ( ) 1 4 6 0 
l 3 9 r j | X = A 5 C ( A * ) - t 4 : JP1X=73 t X -25 :A«-CMRF 

227 
1 4 0 J I F I X — T 4 I X - C i A * - C ) « * 2 2 B 
i4ir>IF( tx>-l i»< r/<7*.> ;*-iTn«iVir:riTTi 

C 
14232*-"--
1433B*«fi*-Z» 
U4)Pr<INTA«i 1COTCI13SO 
1 4t>JPK(N T : (3U101310 
1 4 6 j B - L E N B * I I F R I G H T * I B * , I E - L E M ( B t 

) - l ! 3 Q T 0 1 4 B O 
I473inr.>7 D'LCMDH ZCL3ED-LEH (B«) - 1 
1483 IFa^^^ ) P F I N T T A B ( 0 , ( I A i ; :OOTG1343 
1493IFB- , 1*1 IEN1350 
I 5 0 3 B * = L E F T * < B » , B ) : 301111440 
131 50 -LCN :P * I t h / . = u : _/.= [ s FOKI /,«I i u m UKJ 

X= ITD2 
1 3 2 3 K X - K X - I I I F K X > B I X = « : J I « 2 : G 0 T a i 5 7 0 
1337A»-M1B» ( E * , K X , 1) i I F A « / > " - , ' T H E N 1 360 
134>IF1_7.= THEW L3/V) 
1 3 3 * 5 L » 1 1 C0TC1570 
1S6787.( 1X, J X ) " B X ( I X , J X I * 1 0 * A * < L X=Oi S 

OTO1520 
157 3NE:( T : NEX T I g » - 0 : 7-. TOA 1 CX ( I JO =AX 

(17.) : N E I T i E ( 1 ) - 0 X ( 1) : E < 2 ) - D X C ) I FOR I X - I T 
CH iM l=BX( I I , I > iM?=BX( I X , 2 ) : 1 F M O M 2 THEM 
1720 

138 > I F [ X>. > 11 FE N1630 
1594KX-DX 1 I :PROCOK: IF^m-0THEN1970 
1600IFDX < : ) «CX (2 ) THEN 1 oBO 
1610KX-DX 2 ) iPRCCOKi I F q m - ' THEN1660 
I 6 2 > f i 0 r 0 | 9 7i> 
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B a c k g a m m o n e n a b l e s the user to play 

against the computer and instructions are 

included within the progrim. Briefly, the 

program plays the traditional rules of 

backgammon including the use o f i doubling 

cube. The points are labelled alphabetically 

from A to X . The dies are shown graphically 

as is whether the player Dr the computer has 

the doubling cube. 

Moves are made by entering two pairs of 

information comprising the point from which 

a piece is to be moved and the destination 

point for ca:h dice. 

For example, a six and three are thrown. To 

move a piece six places from the C point and z 

piece three pieces from the F poir.t type C: I 

F:I. To move the piece the full nine peaces of 

the throw type C:I I :L. To return from the 

bar use the down arrow key as the point 

references. To bear off use the up arrow key as 

the destination. 

The player must use bcth throws o f the diet 

I f at all possible. I f this is net possible simply 

press Return after entering the move possible 

— i f any cao be rr.ade. 

The program checks for legal moves and 

will not allow the player to cheat*. The 

computer plays a strong game and on the 

lower levels will enable the novice to become 

familiar with backgammon. On the higher 

levels it presents a challenge for even the 

experienced player. 

The program Itself is written in compressed 

form 

l620KZf*DXl3-JX> 1FROCOK1 IF^m-OTHCNl^O 
1640IFDX(J-J'.) ,=DX<JXITHE î 1 670 
LITOKX-OMF JX> • FORL'X-L TORTI i% (LX> -CV.«LSl) I 

CX (LX> =AX t LX1 : ME > T : F ROCDh i -ORLX-1 TQfi: CX< 
LX)*EX <I.X»iN£(Tt IF(j»» t THENI 900 

I6£OGOTO1>70 
l6?l>iriX~1 THEN If QC 
t6EOgm=Oi3X=lX*ltf<=0»FOR»Oi=J< TOM: IFBV.i 

k.X, 1) /BX(<7.,2> R- 1 ikX*+1 
16S0NEX1 
17CSIFS- I THEN197GI 
1710G0T01T00 
l7;0IF(MK0>- (Ml >2') IFtNlV70 
1720IF(M2. 1 l-iM;>F>THCN197</ 
I 740 IFM1OOTHEN J 000 
l7EOIFi:X(26t >«0lHEM970 
t740JX-Oi*Ofik X«HTDIj 1 FW2=DX (KX) JX-KX 
1770NEXT: IFJV.=01HEM970 
17E0KX-CX1M2I : 1 FkX: 1 T«N1970 
i/soearoi^so 
i8C0IF(C7.(26i - (CXttll) >-0) THEN1970 
10IO1FH2=F tHEN186C 
iSZujx-CXin?:: ie.iv.st IH=NI97O 
ie»Pc"M2 HI: 1FR=0V. (t > JV.fi 1:GOTO 1930 
1 04.;. I r D1'. < .: JV.=2SOoi 31750 
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l o ! 
=45 

: • -

I 0 c3 
f i x 

1 3 3 " 
"31 

_ 
32 5" 
1301 
- 1 ? 
52 5 
= ~S 

J: _ £ 7 I M = 1 5 5 2 4 
i r j v E s a 5 5 5 3 

L E 7 •3 F. I T = - ^ 7 3 0 ; - . 

5 L E T 1 7 5 1 9 " 

; L E T — — P 
F T I G I D 

3 E T H O T Z D i - . = 1 7 5 I r 

1 3 L E T D n ! H =-
Demonstration p'og^am 
1 0 0 L E ~ 

-7 _ :. S P 

_ i-Z; P 7 1 IT £ 3 7 

• 1 2 0 -• -s- P 5 - 4- ! 4.3 

1 3 0 L i ^ Pi 5 

1 4 4' 
_— 

1 ' : = s 

1 5 0 _ = T 3 > = A L e 

l b 0 £ ~ R S !.' 4 S = 0 0 0 0 

1 7 0 _ E T F $ = " 0 0 . 0 S I 1 0 " 

I S 3 ; 5 0 5 J B 

1 3 0 P O K E N J r . 5 

1 0 0 L E T Z = J : f R M O U E 

1 1 0 1 = X N f t * Y S = T H : N 1 C ~ : 

1 1 5 C L E 

1 1 0 _ E 7 7 5 = 1 - 0 ^ 0 0 1 C 1 

1 3 0 I D S J E 1 0 0 0 

5 4 0 L E T 2 = ; J S R M O l - E 

2 5 3 I F I H K S V J s " " T H E M G O T O 

2 5 5 C l S 

2 6 0 L E T C = 0 

2 7 0 D I M F $ ( 2 . 7 ) 
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MAKER 
ALL BEGINNERS at computers karr. o 

program UMng Basic; this is fine «;irre if is 

easy to learn and easy to use. However, its red 

disadvantage is that it is usually slov in 

comparison to machine code. This means that 

if an/ fast moving graphics ire required in the 

prop,mm then they will have to scrap the Anv, 

or use my prcgram which ;quips the ZS-81 

16K with sprite Basic. 

The sprite Basic can handle up to 256 

spritss which can be at three levels: 

H TIndrrneath the characters 

• Same level as the character; 

| Over the characters. 

Also when the sprite hits (he edge of the 

screen it can either step, bounce or wrap-

round. If this sounds like what you want then 

roll up your sleeves and begin the hard work 

First, type in 

1 REM {113 characters) 
followed by li.ies 2 to 9 which have a Ren 

statement containing 128 characters. Mow 

enter: 
POKE 16509,0 

POKE 16510,0 

POKE 16511,168 

POKE 16512,4 
POKE 16514,118 

POKE 16515,118 

You have now produced a Kent statement 

with 1190 characters, and when listed should 

appear at; 0 Rem. I f not then begin again. 

Type in the hex loader — listing 3 — and 

enter al! the machine cole in l.sting 1. 

Now delete he loader and add :he lines in 

listir.g 2. The complete sprite 3asic has Deen 

catered, It should now be suvec under on 

appropriate name 

In orcer to tust the progrtm I must explain 

what the sprite commands are, how to use 

then: and their syntax. The first and longest is 

Spr i te: it takes the form: 

LET Z = USR SPRITE 

PRINT number; on or off; velocity; flagS; 

xcoord; ycoord; xmcve; charS 

N u m b e r : this is he sprite number. Range: } 

to 255. 

O i l or Off : this is either I for on or 0 for off. 

Velocity: this s not really the trv.e veloritv 

but it is the number of times :he Move 

command is called before the sprite moves. 

N.B. if velocity is zero the sprite will move 

with a velocity o f 256. R inge of velocity is 0 

to 255 

FlagS: this i; a string which is seven chcracters 

long and consits of 0s or Is eg., "0010110" 

" 0 0 1 0 1 D " 

This tells the computer what level the sprite is 

at and what it does at the edge uf the screen. 

I f the seventh cltaracter is I then the sprite 

wraps around. 

I f the sixth character is 1 then the sprite 

bounces. 

I f the sixth and seventh characier is a 0 then 

it stops st the edge of th ; screen; i f they are 

both Is then it will wrap-round. 

Mow let us consider the fourth and Fifth 

characters. 

I f the fifrh i ; 1 it goe£ ur.dei the charterers. 

I f the fourth is 1 it goes over the characters, 

but if they are both 0s then it travels at the 

same level as the characters oh screen. 

The third character is not used by the sprite 

B&sic. 

The second character is only used i f the 

sprite is at the same level as the characters on 

the screen. I f this is 1 when a sprite collides 

with some character on screen then it 

continue:; but if it is t1 the 3prit; will atop. 

Finally i f the frst character is 1 it will 

remain stationary or ifO it allows the sprit; to 

move normally. 

Xcoord : this is the irntial x co-crdinate. 

Y c o o r d : thii is the initial y co ordinate also 21 

lir.es of screen are ased. 

X m o v e : this is the distance the sprite will 

move horizontally. 

Y move : same as xmove except vertically. 

ChurS: this i;t a string "our charcctci3 b n g 

which contains the characters that go to make 

up th ; sprite as follows: 

1 2 
3 4 

(continued on noxi pego) 

£ 3 0 L E T F j 1 1 _ 

2 3 0 L E T = " 3 e 0 0 i l O " 
3 9 0 Z = U 5 P S P R I T E 
3 1 0 PR I NT C :• 1 : 1 : F S t I N " < P: N D • + 

13 1 5 1 2 ' R U D * 3 ; R N C * 3 I f l $ ( I N T 3ND 
: : 

3 2 0 _ Z T C = C + 1 
3 2 0 1 = €• = 2 4 5 T H E N G O T O 3 9 0 

- 4-0 - U K C + 1 

34-5 ^ P I N T h T 
3 5 0 Z = U S S H Q L E 

3 6 0 ZF ZH\EY$ =" '• T H E N GOTO 3 5 0 
3 7 0 i n k h y 5 = a " THEN GOTO 3 9 0 
3 S 0 G O T O 3 0 0 

3 9 0 C I S 

P R I N T P T 1 0 . 0 , ' N O U FOR 5 0 - 1 C 

P 5 H _ 3 Z ' Z E Z ' 

L _ 0 - D P F = I T C 1 0 0 

4 . 2 0 N E X T F 

4 . 3 0 P O K E H U M , 3 

4 . ^ . 0 l E T Z = U S R I N I T 

4 5 0 S T O P 

1 0 0 0 " O P F = 0 T O 3 

1 0 1 0 Z = U S P S P R I T E 

1 0 2 0 PRINT F ; 1 : F r l ; F a ; R N D * 3 2 : R H D 
.: P: N D * 3 ; PND * 3 ; fl $ i F + 1 < 

1 0 3 0 NEXT F 
1 0 4 0 RETURN 
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(continued frum pre?W{jut> pdye) 
The number represents where 'hat 

rhnracre* is in ihe erring, ihis Also melius rhai 

al. sprites are 2'x 2 . 
Note this command can be abbreviated to 

LET Z=USFt SPRIT E 

PRINT numbenon or off 

in order rn switch sprite*; cm or nfTnnlv This 

is the or.lv possible abbreviation. 

The second command is Move and rakes the 

form: 

LET Z = USR MOVE 

This calls the sprite moving routine which 

moves sprit; 0 to whatever number specified 

bj1 N U M commard (sec next command) 

Num takes the torm: 

POKE NUM,number of sprites + 1 

Therefore to have no sprites P O K E N L ' M . l 

F.ag rak;s the form: 

LET Z = J S R FLAG 

PRIffT number of Sprite 

This pu:s either 0,1,2 or 3 into Z , depending 

on the condition cf the sprite. 

I f Z = 0 then the spr.te has hit nothing and is 

allowed to move 

Z~l sprite has stopped ie. i f it h at the same 

level as characte-s then it has hit a character 

over and unter spr.tes won't aftect this Hag 

simply because they will either go over or 

unaer the characters ar.d can't hit them. 

Z~2 sprite has collided; if it is a ssme level 

sprte and ii cnl'ides with a character nn rhe 

screen then 7.-2, or i f the sp'ite has stopped 

at the edg: then Z = 2 but the 'stepped' flag is 

not set. 

Z = 3 sprite has stopped and collided; see Z = 1 

anc Z = 2 

Coord takes the form: 

LET Z = USR C O O R D 

PHIN I number ot sprile 

This returns wi:h 2 equal tc ycoordinate + 

256 * xccordinate and 

PEEK 16507 = yccordinate 

PEEK 16508 = xccordingte 

of 'he sprite defined in the Prinl statement. 

Motion takes th? form: 

LF~ 7 = HSR MOTION 

PR'NT number of sprite 

This is the same as Coord except that the x 

and v movements are found. 

Init takes the form: 

t FT7 = I JSR IN IT 

This albws t.ie Move routine to bt; 

interrupt driven. So you could run a program 

and when it has finished sprites can still be 

moving aroand. However the drawback is that 

m l y two sprites can he used, wry rnorp causes 

the screen to jump. 

This command is turned otT by the 

following commands: 

FAST,SLCW.LPRINT,LL!ST,OOPY LCAC, 

SAVE.CATA (new command) or when 

ente'ing a program line. 

Data takes the form: 

RAND USP DATA 

PRINT nurrber of sprites 

The data for rhe sprites is stcred in a X e n 

siatemcnt after the mach.necode and .ft bytes 

is required for each sprite and two 'Newlint ' 

characters yf li e start In blank tint the .lata. So 

to do this you use this command whic.i 

produces enough bytes lor the number cf 

sprites in the Fl int statement. 

REPORT CODES 
T: no line after command which rsquires 

PRINT statement 

W: flags not correct length 

U: charS not corrsct lergth 

C: data missing in PRINT statement 

One other t h i n i s thaL i f an 'over' sprite 

passes over another sprite it may leave part cr 

a.l of that sprite behind but usually when :t 

runs over anything .t will not da this, but 

some very good 3-D effects can now be easily 

created. 

Ar.y commands which require a l'rir.t 

S t a t e m e n t a f t e i them will change I his Print to 

a Rem so if you edit the line with a Rem then 

this Rem must be converted back to a Print. 

Ycu can now test the program by entering 

some commands for yourself or type in the 

demons:ration program. This program begins 

with four sprites bouncing around, now hit a 

key and they will wrap-round. Hit a key again 

and a sprite begins moving randomly, now 

every time a key is hi: another sprite is added, 

the number of sprites.on the screen is shown 

al th i top left-hand corner of the screen. I f the 

0 key is pressed then the program ends but 

leaves two spr.tes moving around. 

I f a cra^h does occur reload the saved 

program and type in listing 4 and run it 

checking the nutpir with lifting 1 

I f you have keyboaidit.s and don't feel up to 

keying in this program ihcr I will send you a 

cassette with 5P.Basic and :he demonstration 

program for j£3.Malachy Devhn 50 Ruskev 

Road, Cnokstrwn, C/v Tyrnne, BTftfi O A K 

Lsting 3. 
99 REM HEX LCPDEF 

P ~ I N T 5 T " " - R C D R L ; = 
I MP LIT : 
P^IUT ' - I M S H PDDPEi.; 
INPUT ~ 

M=3 TC F STEP 6 
Tn ' 

:MT W •• - • 
INPUT 

-!•,!=• \JT TOT 

£00 PCIK" TC~ 
£10 LE"*" 
£20 FCP =1 
-3Q i_ET l - (CDC = 

31(K+l - iS 
s lO LET 
25C PCKE i—2,C 
= u£T 
270 NEXT f 
2Sa I ? TOT =7 THE'-J GC T 31P 

pc 'ERPOP - Pi_ESiE IMPL 
AGfiZU • 
ooo en TO i r e 
310 NEXT M 

LO 
?e> 

3 EC LF-
ISO 
172 
ass 
ISO 

UEN ftS STEP : 
s (KJ -23J 
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64K User RAM 
a n d n o t a b i t l e s s . . . 

The MTX512 comes with 64K RAM, expendable tc 512K. Add to this another 16K Video RAM dedicated solely >o handling the ^H 
screen memory, ar.d you've got8GK. But how much user HA/A is left when you're running high resolution graphics programs? 
Unlike otner machines, the answer ;s still 64K becajse the MTX512 uses the 16K VideoRAM plus a second processor - the Texas 
TMS9P29A - to take care oiscreen graphics. The main processor tsed in theMTX5 12is Ihe Zilog Z80A, which gives the MTX Series 
CP/M compatibility - CP/M was written around the Zilog Series. And the Z8CA inside the 512 operates at 4 A\Hi. 

Expansion is no problem with the M TX Series, because it is designed as cn interlocking system — fivw '/re /VITX512 up to the powerful 
Memotech Silicon Disc Systems. 

MEMOTECH MTX512 MAJOR FEA TV RES 

STANDARD I/O POUTS 
ft Variable / ate cussttlttrput t (up to 2400 buud) 
ft Two joystick ports using Atari configuration 
ft Centronics-type parailel printer port 
ft ROM cartridge port 
ft Uncommitted parcllel input/output port 
# Internal ROM buu* dpoil 
ft Hi-Fi output port 
ft 4-:hcnnel sound through TV speaker 
ft PAL composite video colour Monitor pod 

THE RS232 COMMUNICATIONS BOARD 
(requirea for disc expansions) 
ft Two independent XS232 ports 
ft 60-wcjy Disc Drive Bus supporting up 'o four 5.25 and/or 8 inch 

floppy disc drives, Memotech Silicon Discs, andHard Discs 

USER RAM 
ft Expandabh tc 5 12K in increments of 64, 128, or256K 

2AK OF ROM which include: 
ft MTX BASIC 
ft Noddy, a simple, text-handling language 
ft A powerful Assembler/Dissassembler-sections of machine 

code can be created and run by calling the Assembler from 
within BASIC 

ft The sophisticated front Panel, which dismays the contents of all 
registers (including the F flag register) and pointers during 
program execution 

# AP four languages can be used interactively with each otner, 
and with the user 

J ° W 

* 

^ n p 

ROM EXPANSIONS up t-j 72K 
ft MTX NewWord, a 32K word processing package 
ft Hisoft PASCAL, written specially for the MTX Series 

THE KEYBOARD 
ft Fjll size. 79-key, full-stroke professional quality kcyhonrd 

incorporating: 
ft Main Block wifh typewrder-slyle layout 
ft A separate 12-key numeric/editor keypad 
ft Fg/jf programmable function Keys (16 v/ith shift) 

GRAPHICS FACILITIES 

HI-RES GRAPHICS MODE 
ft 256 x 9/ pixel resolutior plus 
ft 32 >' 24 Text in 16 foreground and background mint in 
ft All 16 colours (i.e. 15 colours plus transparent) am available on 

the screen together 
% 32 user-definable easily ccntrollcblc sprites 
ft / 28 separate CENFA Tstatements prodding c huge range of 

mm-denned characters 

TEXT MODE 
ft Text resolution is 40 x ?4 rhrmrter* plus 
ft 128 user definea characters 
ft Eight user definable virtual screens or "windows" 

SINGLE 5.25 DISC DRIVE - £399.00 inc VA T 
Comprising one Qvme dcuble sided, double density 500K 

drive, plus the Memotech Floppy Disc Controller Board, */ith power 
supply, expansion sockets, anc! sturdy aluminium cast.. 

Single Disc System Software.- M TX Single Disc BASK 
extensions on ROM, plus Renumber, 40 Column Text and Graphics 
Screen, Binary to Hex tc Decimal Converter, Data save and load 
pius live games. 

For further information, please contact: 

MEMOTECH 
MEMOTECH LIMITED STATION IANE INDUSTRIAL EST ATE WITNFY 
OXON OX86BX TELEPHONE: (0993) 2977 TBI EX: 02372 MEMTECG 

NmrWird It a rtif/l\lttrtiil lintlamarit uI NmvSltr Sailwt.rn Irt. 
f fV/M ft a m g h l i i n d f r a d M i i i i r l i <>/ D l u l l v l H m v i m h l i t . 

' p i f ' fc " it' 



DOES TRANSCHND UN TAL meditation prjducc 

the eilects that are claimed for ic? The 

I I U L K , a program for Bayeiian analysis on 

the BBC microcomputer, can't give you a 

definitive answer to that qjesi ior, but it can, 

as :he na;ne implies, Hclp.Uncovcr Latent 

Knowledge. 

The H U L K is a set of three programs, one 

editor, and three demonstration fles supplied 

on tape. The programs in the suice can be 

urtcJ fur marv different applications. I f you 

can measure a number of things about a series 

mm^ * + m » * m -mmr 
of objccts then the I I U L K can be used to 

classify the objects and make predictions 

about a rekted group o f objects. 

Transcendental meditation is described as a 

state o f silent awareness devoid o f any thought 

proccss. Large cla.ms have been made foi (he 

techniques o f transcendental meditation in 

itrrm of a reduction of stress, improvement in 

psychological and physical agility tests, and 

changes in the subject's electro-cardiogram. 

Tapers have been published in very respect-

able journals such as Scientific American (vol. 

Table 1. 
Mea i Blood Pressu-e 

Pre. Meditation 

40 5C 

Post. 

60 70 

67.5 

79.5 

77.0 

01.0 
67.5 

65.0 

30,0 

79.0 

37.6 

70.0 

226, 1972, pp 84-90) and the f .a««r(no.7651 

1970, p833) describing various aspects o f the 

physiological changes that are said to occur 

during transcendental meditation. 

The d m shown in table 1 relates to the 

bk-od piessuie uf a number of subjects before, 

during, and after transcendental meditation. 

It has been taken from a P h D thesis by Dr. R . 

K . Wallace from the University of California 

at Los Angeles. Data files for analysis by 

programs in the H U L K suite are typed into 

the BBC micro like any Basic program nut 

must be structured to a format described in 

the HULK 'Use r Guice. 

Unlike the data for the subject's heart rate 

the blood picssui e data showed no significant 

decrease during the meditation p.iase. Indeed, 

it is difficult to draw ar.y conclusions from :he 

information in table 1. For the purpeses o f 

experiment!r.g with the programs, however, I 

typed in four sets o f data, one of which 

showed highly significant results — heart m e . 

Three of the sets had seven variables, that is 

the elapsed time during ihe experiment end 

the number of samples, the subjects, varied in 

each set. One set cf data stopped before :he 

final 70 minute reading, consequently th: re 

m 
% 

I 
W 

• 

% 
•mm 

w 
John Dawson meditates 
on whether or not this 
new "expert system" for the 'i 
BBC will Hefp Uncover 
Latent Knowledge. 
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arc only six variables in 'his set. 

PRESCAN is a H U L K program that askt 

you far a hypothesis — an idea about the datE 

in the sample that you think might be true — 

and then carries out a rough analysis on the 

basis o f your hypothesis. From this program 

you can get some :de£ as to the variables that 

csn he usefully incorporated into ntles rn 

refine Oi improve your hypothesis. 

The success/failure tables show how the 

hypothesis is linkea to each variable. In this 

nir. rhe hypothesis was successfi:I when nine 

samples were analysed and the each variable is 

then analysed by successful or failed samples. 

A potentially valuable variable for the rule 

building pro:ess using L O C K is .dentified 

wilh torn sta-s — it happened there were 

none in this run. 

L O O K is the first of the two major 

programs in .he H U L K . L O O K helps you to 

bu.ld a trie set to improve th : discrimination 

rhrr yon have derided on in tl-e hypothesis Tn 

table 2, for example, a small set o f rules — 

T M R — has been created to support the 

hypothesis that the average value o f the 

variable being measured — blood pressure, 

heart rate ind so on — is lower during the 

period cf transcendental meditation than it is 

afterwards: 

<tm30 tm4C)/2<pc60 
Using L O O K I found :hat both rule 1 

(tm JU < pc'^L — a drop in the measured 

parameter, heart rate, for example, would be 

evpected after the subject had started to 

med.tate) and rule 2 (tm50 < pc60 — a rise in 

hear: ra:e would be expected after meditation 

had stopped) helped to improve the success 

rate o f the original hypothesis on the heart 

rate data 

Table 3 shows how LEAP , :he second 

major component of the H U L K suite, can 

apply a hypothesis and ; se: o f rules to a data 

file. I repented the LEAP program run for the 

other three sets of dats and the resulu ate I 

printed without the rules. The second part of 

tible 3 shows the application of a second set of 

niles to the same blood pressure data. 

Sevenl points emerge from the tables. First, I 

you need to be fairly statistically litera.e to 

make the test use of the results generated by | 

(continued on next page) 

I 
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(continued from previous paos) 
LEAP. Unlike T im dc Dombal's program for 

hulp.ng ro identify :he cause of abdominal 

pain which produces a bar chart of the 

probability o f various conditions, the H U L K 

lias no graphics capability. 

However, the program can be modified for 

your own purposes; this is ore cf the most 

attractive features of the H U L K programs. 

Second, you need to understand the 

problem when you start to formulate your 

hypothesis, and you must be tble to express 

yourself in logical End mathematical terms 

usin; the 3BC microcomputer's arithmetic, 

comparison and logical operators. 

"Proper1' experl system* are said to have u 

number of features in common. Among ihem 

are: 

• An expert system should be able to 

acquire greater competency as rules are 

added to the system. Conversely, the 

absence of a rule should Isave a gap in the 

system's capability. 

Table 2. PBESCAN printout. 
HYPOTHESIS: ( tm30+ tm40)/2<pc60 

Variable 1 pc10 

SUCCESS 9 FAILUFE 2 

average: 70,89 77.00 

s t J . dev.: 7.08 7.07 

difference-score = 1.11 

Variable 2 pc20 

SUCCESS 9 FAILURE 2 

average: 70.22 76.50 

std. dev.: 6.83 7.73 

difference-score = 1.05 

Variable 3 tm30 

SUCCESS 9 

average: 66.78 

std. dev.: 7.G9 

difference-scote = 1.41 

variable 4 tm40 

SUCCESS 9 

average: 65.00 

std. dev.: 5.05 

difference-score = 1.28 

Variable 5 tm50 

SUCCESS 9 

average: 66.67 

std. dev.: 6.98 

difference-score = C.47 

Variable 6 pc60 

SUCCESS £ 

average: 69.89 

std. dev.: 6.39 

ditference-sco'e = C.52 

Variable 7 pc70 

SUCCESS £ 

avorago: 68.89 

R ld .dev : 6.25 

difference-sco-e = C.80 

Data from: I tn 

FAILURE 2 

76.00 

8.43 

FAILURE 2 

73.03 

8.43 

FAILURE 2 

71.03 

12.73 

FAILURE 2 
72.50 

6.36 

FAILURE 2 

77.50 

14.85 

• An expert system should have an 

Engl ish l anguage d ia logue and s o m e 

provision fo ' help. 

• An expert system should be able to 

explain: why a faci Is necessary !r a line of 

reasoning and how an answer was generated. 

• Experl systems snould be capable of 

learning from experience. 

• Experl systems should be a t le to provide 

answers in condi l iors of uncertainty and 

s h o u l d be c a p ab l e of p robab i l i s t i c 

reasoning. 

(adap:ed frcm Byte n a c a z i i e Ma/ 138-1 p. 

152) 

Clearly the H U L K scores more on some o f 

these items than on others. The user's 

dialogue with the program is entirely ogical 

and statistical with the caccption of :hc 

starred ratings for "correctness" or usefulness 

of a variable. 

Improving the system's performance is not 

automatic and depends heavily on the user to 

complete the loop from daia put iutu die 

system, to the output, to modification o f the 

next rule set and selection o f data to type in. 

Nevertheless, the H U L K is well suited to 

providing answers where there is uncertainty 

in :hc data you arc working with. The system 

can acquire greater competency as you work 

to refine the rules that you run ove- the data 

and I have no doubt rha: it can g:ve you a 

greater insight into the re ationships within a 

set o f data, A3 the scrupulously hones: User 

Guide says 'All you n;cd is a data set. (and) 

some curiosity . . . Think of it is 1 research 

assistant. 

Brainstorm Computer Solulions say that :he 

Table 3. LEAP printout using first rule 
set 

HYPOTHESIS IS: 

Itm30 + tm40;/2 < pc60 

Ruie 1: tm30 < pc20 

Likelihood ratios: 

1.43 0.70 

0.77 1.30 

Ru e 2: tm50 < pc60 

Likelihood ratios: 

3.33 0.30 

0.53 1.70 

SAMPLE Prob. Success 

1 'S01 0.99 1 

2 *S21 0.99 1 

3 *S06 0.99 1 

4 *S13 0.99 1 
5 G10 0.99 0 

6 *S20 0.99 1 

7 "S23 0.97 1 

8 *S02 0.97 1 

9 *S22 0.97 1 

10 *S24 0.75 1 

11 "SOS 0.47' 0 

Data from: HR 
Rules used: TMR 

Success rate = 9C.9090S09% 

SAMPLE 

1 *S21 

2 *S02 
3 *S I3 

4 "S06 

5 *S I4 

Dale from: EP 

Rules used: TMR 

Success rate = l00o/< 

SAMPLE 

1 S23 

2 *S13 

3 *314 

3rob. Success 

0.99 

0.99 

0.99 

0.75 

0.47 

H U L K is intended as a introduction to know-

ledge-based systems, and I think ii is fu.i 

comment for them tc claim t h « "the H U L K 

lets you dip your toes into the warm blue 

lagoon of expert systems and find out what all 

the fuss is about.1' 

The company proposes to ca.iy on li e 

development of the programs and wants 

feedback from users by way of a user group. 

Until the group is established you may need 

some additional reading iraterial i f you are 

rot familiar with Daves thooicai. 

The L O O K and I .? .A? programs are rather 

ever 500 lines long and the point is well mace 

in the User Gu:de that you will find the 

H U L K frustrating to use from cassette tape, 

" 'he sample coal mining data filrs supplied 

v i tb the 3rogram have (-4 samples of 30 

variables and you must reload thf data each 

time you wish to use LEAP 01 L O O K . 

I am not sure whether that is a necessary 

pan of the piucess, bectuse, fi:r example, the 

cata is modified in the course of the ana.ysis, 

or whether the program can be altered lo 

allow you to run a different rule set jver the 

same data without having to reload it. 

All the piugia ns are written in straight-

forward Btsic and can be copied front tape to 

disc without *ny trouble. Any company that 

gives you a telephone numbei to ring and a 

program that you can build on for your own 

purposes must tucguud. The H U L K will keep 

you absorbed for hour; and may make ycu 

look at the world n a new, probabilistic, light. 

And does transcendental meditat ion 

produce the effects claimed for it? Ah well . . . 

D.99 1 

3.99 1 

J.97 1 

3.97 1 

3.75 0 

0.75 3 

0.75 1 

Prob. Succcsc 

0.99 0 

0.99 1 

3.99 1 

4 *S07 

5 *S09 

b *S20 

7 *S22 

8 S01 

9 S 0 6 

10 'S02 

Data from: F02 

Rules used: TMR 

Success rate = 70% 

GAMFLE Prob. Success 

1 *S03 0.9? 1 

2 *S05 0.9? 1 

3 *S01 0.9T 1 

4 S02 0.97 0 

5 *S06 0.75 1 

6 *S04 0.47 0 

Data Iron: RQ 

Rules used: TWR 

Success rate = 83.3233333 /0 

LEAP pr in tou t us ing second rule set 
HYPCTHESIS IS: 

(pc10 + pc20l/2 > pD6C 

Rule l : tm30 < pc20 

Likelihood ratics: 

3.57 028 

0.71 1.40 

Rule 2: (trr30 + tm40 + tm50)/3 < pc60 

Likelihood ratios: 

0.10 9.80 

3.10 0.32 

SAMPLE Prcb. Success 

1 *S14 0.77 1 

? *R1B 0.03 O 

3 *S21 0.03 0 

4 "S32 0.03 0 

5 -S13 0.03 1 

Data from: BP 

Rules used: TMR3 

Success rata = 80% 
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NEW RS 232 & 
PARALLEL PRINTER 
INTERFACE for ZX 

SPECTRUM 
C o n n e c t t o p r o f e s s i o n a l 
p r i n t e r s w i t n th is i m p r o v e d 
a n d c h e a p e r p r i n t e r i n t e r f a c e . 

, i,; , 

m 

' 1 . : : : 

Z X l p r i n t It in ter face enables your ZX Spectrum compute r (16 
or 48k ) to p r i r t on almost any do t mct r ix o r da isywhee l pr in er 
w i th RS 2 5 2 or Cen t ron cs input. Just p lug m ZXL p ' i n t i l l o n d 
LPRINTand LUST commands wi l l work . COPY works wi thout 
any add i t i ona l so f tware o n S f i i kmhn 100 & 2 5 0 , H - r e S Eoscns, 
Star 510, 515, STX 80 , Gemin i & Delta, W a l l e r ; W V \ 8 0 , 
Sh inwa a n d CTI , . Ftus Seikosha GP 7 0 3 in full co lour . COPY 
an o ther p r i n t e r ; c o m i n g soon . ( M l c r o l i n e , CGP u n d MCP) 

A n d becai .se N O add i t i ona l sof tware is needed al l o" yaur 
R A M i s f r e o tc take Tasword 2 o r K e m p Rusines* Ac rounK . 
V iewf i le etc. 

I W O R D PROCESSING 

•HIGH RESOLUTION SCREEN DUMPS 
• P R I N T S SPECTRUM A N D USER DEFIME3 GRAPHICS 

• J U S T PLUG ! N FOR I PRINT L J S * a n d COPY 

• C O M P A T I B L E W I T H M1CROD3IVES & PRE5TEL A D A P T O R 

7 IT! 
? I [j]iVl E L E C T R O N I C S 
ORDER: To EUROELECTRONICS, 26 Cloonce Square 

Ckcllvnhcm, slot. GLSO 7 IP T«l; (0634J 192448 

"J 
From: Nome 

Address- . 

This, order ii for 

?XLPR NT 111 oi £34.95 

Cei tropics Cable al £9.95 

R573/ Coale at £9.95 

Triiwoid 2 at £13.90 

Clv«o34.'PO poyob'ft to 
Fl.ROElECfRONlCS 

(Quantity) 

Plense odrf £1.4 3 p i p 

/trPwulLi eir JJSOO __.. - . 

Mic'odlivcs oiiirjl'j' lor ?X Ifi'-nt I O'r 
II £4 50 ""..'.ifir 

S I N C L A I R , A T A R I 
C O M M O D O R E 

C O M P U T E R R E P A I R S 
by the 

S P E C I A L I S T S 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 
Tfelephtne: ii<tt 547-1 

Telegrams 
Slrtj h:y Elirmingtinir 

Tele* 337,TWW.III fi 

WALKERS will repair your MICRO quiccly 
and efficiently. 

Services avai able to suit the Custorrers 
requirements include "one-of f " repairs and 

Quo:at ors. 

Most Repairs wil l be in the range 
£15 to £30 

subject to machine 

FOR INFORMATION 

PHONE 021 643 5474 

CALL J>\J AT 

58 OXFORD STREET, BIRMINGHAM, B5 5NX 

OR SEND S.A.E. hUH Ut TAILS 

Hartland Software's Famous 
FOOTBALL POOLS PROGRAM 

' This program lists out. in ordsr of prefe*ence, :he sixteen most 
Ikfily snare draws; also the sixteen mcst likel/ homes, draws 
(including 0 01 andaways. Fo* ea;h fore;asir it will also give you 
the probability hai the foocast is correct. 

" Ii picks out the esults on The bookmakers' F I X E D O D D S 
coupons that have been given over-generous odds It calculates 
your expected prolit! 

* I he urogram w II be in tiolised to the English and Scottish loague 
tables. v ou wil be 3b e to update those league tajlet week by 
v/eek ae re&jlts corn© n or enter a complete now <a»t of Iparjnfi 
tables. v ou will then be cble to save the nsw league taWns an 
another cassette; in other words the program will revtr become 
'"mil of data". 

' Australian pooli in the summer7 No problem! You will be ahle to 
alter th: fcuilt in team lames, ard save tliem on another 
cassBtm. 

* Advancod probabi ity theory s used to nake a I forecasts — no 
guesswork sr random numbers. A brief description of the theory 
is contained within .he instruction leaflet. Only top quality 
cassettes are used Sony, TDK or Agfa. 

"I HAVE SEEN THE 07HEW PROGRAMS WHICH A FRIEND OF 
M,NEHAS. 3UTI LIKE YOUP PROGRAMS THE BEST. I HAVE: 
USED IT ON THE POOLS SEVERAL TWC5, AND , HAVE DCCN 
VERY NEAR TO THE BIG DIVIDEND." Mr J . 0. , London N2I . 

This program wil not cost yot a fortune either! It is available tor 
the 2X81 (16KI and tha ZX SDec:run K8K' to* just f6.95, end 
tho BBC model "B" tot t:8.9b. 

H A R T L A N D S O F T W E A R (Dept . Y), 
32 IVOR PLACE, L O N D O N N W 1 6 D A . 
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(It must be all those chips.) 
Its hardly surprising that the ABC fig ures for January - June 1984 snow yet 

another leap in circulation fo' ^bur Computer, to 154,334. 
he fact is that more people find t more to their taste than any other 

computer magazine. 
Not that all these extra readers are going to cost our advertisers any more. 

Because Your Computers cost-per-tnousand has actually fallen to just £5.05. 
For more details contact Shobhan Gajjar on 01-661 3!2 / \ /£JJJJy 

and he'll explain why other home computer magazines 
coulc v/ell have had their chips. ELECTRICAL-ELECTRONIC PRESS 

adi fiscw ajswiss wess IN JPWWWW tw 



TEXT 
TEXT COMPRESSION MKI HODS have been in 

us: on computer systems for i number ol 

years and a variety of techniques are available. 

A recen: article in Ycur Ccmpuiet (I.F. 

Boulton, Vol 4. No demonstrated ?nch a 

technique for ihe ZX-81 where ihe unused 

character codes were used :o represent the 

more commonly found character pairs*. This 

type of tokenisation has been used widely with 

th ; unuccd ASC I I codes 128 to 255 being 

taken IO represent groups o f letters, words or 

even frequently occurring phrases. However, 

a limitation o f this method is due to the lacl 

that only 12ft, or at most 255, token values arc 

possible, ic. the text may be only partially 

tokenised, 1 will describe a simple text 

compression technique which overcomes this 

limitation and enables any piece of text to be 

totally tokenised. 

Thr principle of tokcnis.ng leal appears 

very attractive since it is easy to see that 

commonly occurring words or phrases can be 

replaced by tokens o f far fewer nytes than the 

original text. Single byte tokens, having 

values in t ic ran^c C to 2*33, .liipuse static 

limitations as we have already noted. Two 

byte tokens, with values in the range 0 to 

65535, are obviously excessive. However, 

whec we consider the number of different 

words luely to be found in an adventure text 

database, ot even ,u every day usage, we find 

that this number is only :i few thnnsind. 

'lherefore, if we cse :wo bytes per token and 

limit the number of items in the dictionary to 

2048, which is more than adequate lor ihe 

majority of jipp.ica.ior.s, then the token 

number may be stored in 11 hits orly with rh> 

5 remaining bits beir.g used to convey 

additional information about the text In 

dsve.oping this technique I decided to use 

these bits to describe details of ihc text 

punctuation and layout. 

Before proceeding, we should note that onu 

of the most commonly occurring characters in 

any passage of tea is a space. Furthermore, 

we can see that, with the exception of words 

vliicli terminate exactly at the end of fuil 

width lines (including any commas cr 

COMPRESSION 
Alan Tobias goes in for a little letter crunching on 
the Spectrum. 
periods), all words may ht regarded as having 

a t r a i l i n g s p a c c . T n u s , tl" o u r 

decodingi'expansior. rcutine is ?blc to apply 

this simple rule then t.ier; ia no need to code 

spaces explicitly. 

An obvious application of some of the 

unused token bi:s is to indicate ilie presence of 

commas or periods fellow in? any word. By 

us.ng a separate t i i lot cadi uf these it is 

rab<e j. Special input characters 

Charac-
ter ASCII 

Cudd liie.pivtiiUQn 
® 64 Treat as a s p a c e w i t h i n 

phrases 
* 94 Insert r e w l i n e character 

af ter w o r d 
— 95 End of input lo r current 

n e s s a g e 

Listing \ The hex loader. 1 10 PRINT iS. 
| 

t o REM he* l o ade r 120 FOR b=0 TO 7 

20 OFF FN hSta)=CHRS I INT Ca/ I 130 LET z=FN h t d S ) * 1 6 + hN 

6)-48 '7*Ca>159) I+CHR3. (a-16*INT 1 1 

( a / 161 ->48+7*< <a-16*INT ! « i / 16 t ) >9 : 40 LET t o t = t o t + z 

1 1 150 POKE ( n + b > , z 

3C D£F FN h(h*)=CODE h«-48-7*< . 6 0 LET aS=a*<4 TO ) 

C O D C h * ) • 70 NFXT h 

4 C IKPl'T " S t a r t Add re s s : " ; 5 •30 PPJNT " = U; 
50 INPUT " F i n i s h A d d r e s s : " ; f : v o INPUT t 

5 C f* U K n = s r o f S T E P a IF t o t o t TIICN P R I N T " D o t 

7C PRINT r.; ' : - ; a i n p u t e r r o r ' : GO TO 70 

8C LET t o t = 0 210 PRINT t 

9C INPUT a® 220 NEXT n 
I o r IP a*s"EHD" THEN STOP 2ZC STOP 

possible to accommodate words which a~e 

followed by both 

When construct ibe dictionary of 

different words which appear in t ie text, it in 

obviously des rabte that any word occurring 

both a: the start and in the middle o f a 

sentence is stcred in the dictionary once only. 

Therefore, it would be advantageous to use 

one of IIJC token bits to indicate that a word 

should be output with a capital letier at its 

start. '1 his rcouinrs that all words stored in the 

dictionary should have their first letters 

convened to lower ;ase. Again i1 is possible 

for our decoding rout ine to apply iome simple 

-ules, namely that a word should be 

automaically output with a cap.tal letier at 

:he start of any text message or following a 

pcr.od. It will therefore be necessary to code 

[he capita letter 11a? bit only when these sre 

required in the mid.lle o f a sentence. 

Another punctuation item which roirld 

usefully be codec in a token hi is the presence 

o f a nevvline charaeer following a word plus 

its railing blank, period or comma. However, 

we can a;ain minimise the text coding by 

h;ning I In. decoding rout ine provide j ncwline 

character automatically i f the next word to be 

output will not fit within the current line. 

Thus, it will be necessary on v t;i code those 

newline characters which ire specifically 

required at particular points in the :ext. 

In setting up the two oyte tokens 1 have 

taki;n care to minimise the number cf t i ts 

which wi I b:- set for any ward. This means 

(continued on pags 127) 
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Programmable 
Joystick Interface for 
the Spectrum 

£19.95 < m 

incl. VAT and P & P 

< t £ ^ ^ 

Q U I C K S H O T 2 + 2 J O Y S T I C K 

modilied to incorporate 

2 independent fire actions 

ard no rapid fire ooticn 

FLIGHTLINK JOYSTICK 
with 2 independent 

fire actions 

C U R R A H JUSPEECH UK IT 
fits into COMCON extension sloi 

£13.95 
hc l . VAT and P & P 

£10.50 
incl. VAT and P & lJ 

£29.95 
incl. VAT and P & P 

Qty Code Item Item Price Total £ 
01 Comcon Interface @ £19.95 

02 riiglidink «uy}tick i® 1'IO.bU 

0 3 Quickshot 2+2 Joystick @ £13.95 

0 4 Comcor + Quickshot 2+2 @ £31.90 

0 5 Comcon + =lightlink (<s £28.4B 

0 6 Currah jjSpsech unit @ £29.95 

1 oncosea cheoufi/postal ordsr mad) payahtn to FREL LTD for: £ 

Simple a i d fast programming: 

P ug the six function connectors 

into he -equired Spectrum key 

position; - Ready1 

Two independent fire actions. 

Photon Blasters and Neutrun 3ombs 

at the lOjChof >>our fhyertipt. 

Extensitxi port or Currah Micro-

ipceth u iit. Co rioine uysilcl: with 

sound and speech for Utmnatt 

arcade act io i . 

Cbmpatoic- with al Atari ypo 

joyst cks i ndud ng Quicksliot 11 

(without rapid fire acton). 

Ir ter ace op i a t e s joystick paialftl 

tc keyboard: Joyst ck acton corr-

patible with any add-ons inclLdinj 

Mirrnrlrives 

Tie affordable alternative: Lowest 

Firire yet fnr prngrammahi ity 

Dealer Enquiries Welcome 
Phone Ludlow (0584) 4894 

Mr /Mrs/Miss Adnr;«s: 

Postcode 

Send 10: 

FREL LTD. Hockeys Mill, Temeside, 
Ludlow, Shropshire SY81PD 
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(continued iron page 125) 
that for th ; large majority o:~ words iu a 

jj4ss,agc o f test the token will contain the 

word's dictionary n u m x r cnly. Fo-

d.ctionary r.utr.beis less than 256 a single byte 

token would thus suffice in many cases. 

Howeverj v/e need seme means of tel ine the 

decoding routine whether i: should expeu J 
one- or :wo-byte token. This can be achieved 

hv usin« ihu one remaining unused bit o . l h : 

token which, through necessity, will be 

located ui the lirsL byte of the :oken together 

with the low order bits o f tbe cictionary item 

number. T.iis arrangement will pcrm.t single 

b y r e token* for dictionary numbers less th;n 

128 when the words require no punctuation 

Hag bits. 

The one remaining item we need to define 

is the means o." terminating each str.ng ol 

tokens which represent a message. F;>i this we 

requirs some unique byte value. I f n he 

tokens we add 1 to the dic:ionary numbers, so 

thf.t there is a maximum of 2047 dictionary 

entries numbered ftom 1 to 2047. we find that 

a zero value byte will prcvidc a suitable 

intubate tcmiinrtor. Thus, i f we want to print 

out ar.y text message then it is necessary only 

to locate the appropriate occurrence o f a zero 

byte and begin printing at the token which 

follows it, 

?or the present ii a&MJiucd that the total 

number of different text messages within the 

data base will not exceed 256. The required 

message number for output may then be 

specified by a single byte. Applications having 

more than different text messages may be 

accomrr.odat ec by pe-mimng a suitable 

cumber of message lists all based upon a 

singte text dictionary. 

In storing the text dictionary we need some 

means of marking the end of each entry. 

suitable method of" coing this appeais in the 

Spectrum R O M t,nd has been used here. It is 

cone by setting bit 7 o f the fir.al character in 

each entry thus giving it an ASCI I code of 

greater than 127. Any required dicticnaiy 

entry is then found by locating the 

appropriate occurrence of a dictionary byte in 

which bit 7 ha3 beer 3e:. 

F.arlier, we saw that il wis not necessary to 

code trailing spa:es explicitly. Therefore, i f 

we want to define phrase* which are to be 

tokenised then it is necessary to consider other 

(continued on next pnyn) 

Listing ? R 1 1 : 0 0 C 0 4 3 3 E 0 1 1 8 0 2 0 6 - 3 6 2 3 1 3 S 2 r 3 5 7 3 A" 7 7 2 3 2 2 3 5 7 R • 7 1 3 
3 1 1 7 6 : 0 0 C B 7 E 2 3 2 a F B 1 0 F 9 = ? 2 0 3 1 3 6 0 : C 9 D 3 E 5 u s E S 1 1 OO 0 0 = 1 1 1 0 

3 i ; o o : F S SO C 4 3 E 79 3 C o e 2 2 - 7 5 3 3 1 1 3 4 : 3 D F F 0 0 7 0 F 2 C 9 E 5 D ' j = 1 2 3 2 3 1 X 6 8 : 2 1 J ^ 7 8 7 E F E OO 2 0 0 6 6 2 9 
3 1 JOS : 79 7 t f-E 0 0 CO 1 6 CO * 9 ' 5 " 1 1 9 2 : C 3 D 7 C l D l F l 0 9 0 1 C D - 1 4 4 6 3 1 3 7 A : 7 3 7 E F E (X) 2 8 4 7 DD 2 A V 7 E 9 

S - 7 3 C B 4 3 JO I I * i i i j = 3E>3 j i y'jv: f i l l u u JT <J2 CV O l 1 ft RSN » • 1 7 0 ZF 7 « DO ?B Z 1 3 C m J A - 7 t o 
c e 1A CB I E IB t s C 5 C D - 1 1 1 7 H20H: B O 5 C E D 4 D 2<~ 7 B 2 A 3 1 = R 4 1 3 1 3 9 2 : 3 D 7 B 4 7 D D 2 3 DB 7 E C O = 8 6 9 

j i J 3 2 : 79 C l F l 1H E 4 C S t-7 p 1 1 3 3 3 1 2 : 6 : 7 8 C 3 1 8 7 9 D D 2 1 O l 3 0 = 8 0 9 3 1 1 0 O : CD D " B E 2 3 2 0 1 8 TP, F F • i t 4 y 
• J l l M O ! zn- r c OO ; o C A LO f& = J i a v a • D D n n T P S P r A 7 7 7 A M 1 1 W 3 1 n n f i - f i i o n n n T R <10 7 F T R 631 

3 1 0 4 3 : C l C 9 C 5 C l CD E £ CD - 1.-J29 J 1 2 3 Z : I E 0 0 1 6 0 0 4 A 2 1 3 E 7 B m 3 4 4 3 H 1 6 : O D 1 3 0 6 BD C B 0 0 7 £ 2 0 = 6 5 5 
RTIN?6: 97 79 J A EF 79 12 5 7 AF 1 ; 13 3 1 7 4 0 : D t l 7 F 0 0 D D 2 3 F E ^ E 2 8 - 9 9 1 3 1 4 2 4 : 03 ID E O E5 1 8 3 A CD CD = 9 6 4 
3 1 0 6 4 : c r PiA 78 0 2 JFC EO £6 CD - 9 3 8 T1248 : 4C F E 7 0 7FI 3 4 F E 2E 2 0 - / B e 3 1 4 3 2 : 0 0 7 E DD 3 3 2 a P 8 DD <R • 934 

3 1 0 7 2 : E T FE 40 7 0 02 2E 20 CD 8 4 2 3 1 2 3 6 : 0 4 C B E l 1 8 7 C. F F 7C 7 0 8 3 C 3 1 4 4 0 : 1 3 21 37 7 R 7 E I B 20 ( . 4 = 7 7 1 
3 1 0 9 0 : I V : 79 fir CB " E 7 3 78 I E = 1 . 5 2 J 1 2 I 4 : 0 4 C B O 1 0 2 4 7 7 7 A F E = 9 9 S 3 i a 4 R : 23 7 E BA 70 F F ? A 17 7 B 7 » 0 
3 1 0 B 8 : C B t? s e C 7 I E c n • 8 7 5 OO 2 0 1 5 7E F E S B 3 0 1 0 m SOC • ? ! 4 5 6 : E 3 2 3 3 7 7 B 2 A 33 7 B • 6 ? 2 
3 ! O V d : TV Jfc t a l i b / V J E 2 C = tf*0 317*O. r c -11 3 0 O C C 9 2 0 77 3 A - DI) ZX j e 7 U J A ;D 17 - 7 B C 
3 1 1 0 1 : CB 6t\ C 4 t a 79 ; A e o 5 C » 1126 31 ?FTR: T:F 7 9 F E OO 2 0 0 2 CB D V = 1 0 i l 3 1 4 7 7 : DB 7E CO I 'D 23 7 7 2 3 : o = 7 7 3 
3 1 1 1 2 : F F C l " F 7 0 C4 l i e 79 3 E It 942 3 1 2 ' 6 : 2 3 1 4 1 C 3 A 0 0 5 B Tin 3 C fl 467 3 1 4 8 0 : F 7 ? R r n F F 23 2 2 3 3 7 B . 9 9 0 
• 3 1 1 U C I O D CD C-1 DA 70 CV t j = 1 2 9 1 ** ( • TO- I R T A o n S R R R r t f l 1 4 = A31 I M I F L - OF r n r' 1 ?f l 0 1 3(1 32 o e 2 8 4 8 
3 1 1 7 6 : nr> C 5 CG SC 3T1 31) C B 1021 3 1 3 1 2 : D D 7 E 0 0 r e 2 0 2 0 0 6 1C = 6 9 9 3 1 4 9 6 : 7 9 Dl 7 A 7 R ! 3 7 A E 6 M 9 1 9 
• i n J i : 72 7 3 R A CD £2 2 8 01 « 7 7 3 J 1 320 : D D 2 3 D D 7 E 0 0 F E S E 2 C - 9 0 3 3 1*JQ4 : C7 t l 5 7 AF CB - 3 CB . 2 = 8 S 9 
3 1 LU OA 28 o : Z D TE 2 0 = 7 5 8 ; I 3 ? B : 0 3 1 C C B FL 7 A 3 2 3 t 7£ = 8 3 1 3 1 5 1 3 : 7A FT 00 2 8 0 2 C B C 3 7 3 = 9 3 1 
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Listing 3. 
1 0 REM + TEXT C O M P f i E S S I C N S Y S T E M * 

2 0 REM ft. T o b i a s : J u n e l V t W 
3 0 REM * * M a i n D r i v i n a R n u U n e 
4 0 BORDER 1 : FAPEK 1 : I N K 7 
bO U L b : r K l N I » T E X T COMP^ 

E S S T O N S V S T E M " : P R I N T " 
P R I N T : P R I 

N 1 
6 0 P R I N T TAD I N K 0 ; PAPER 5 

: " » A . T o b i a s * " ; P R I N T 
7 0 P R I N T TfilJ 13 ; TAr-CR 7s ! N K 

0 ; " M E N U " : P R I ^ T j P R I N T 
GO P R I N T " ] . R t s e r , M ( ? s s a q e 

I ' o i n t e r s 2 m I r p u : T e n t v i 
a K e v b c u v d 3 • L i s t S t o r e d T 
e x t c. L i s t C u r r e n t 
D i c t i o n o r y 5 . Cnmproccion 5 

t s t i s t i c s 6. S a v e D i c t i o n a 
r y / T e * t y i . L o a d D i c t i o n a 
rv /1 f®x f 11 

9 0 t N F U T " R e q u i r e d O p t i c n ?"JQ 
Pt 

1 0 0 ( F C i p - < 1 OR o o t > 7 T H E N SO T 
a ^o 

1 1 0 P R I N T A T ( o p t + 8 ) , 3 ; F L A S H 1 
; O D t 

1 2 0 P A U S E 1 0 0 
1 ^ 0 SQ SUB ( o p t * 1 0 0 0 > 
1 1 0 GO T O 4 0 
1 5 0 CLEAR 3 0 9 9 V 
1 6 0 " " C O D E 
1 7 0 3 0 T O 1C 
7 0 0 _ E T x = n d : 6 0 SUB 
7 1 0 °OKE 3 1 S 4 3 . 1 : POKE 3 1 5 4 4 . f 
7 2 0 L E T «=n i r . : EO SUB 9 4 0 
730 HURL i l = 4 3 , l : KUKt 31346,1"' 
7 4 0 L E T x = c t - ; 3 0 SUB 9 4 0 
7 5 0 POKE 3 1 5 4 7 , 1 : POKE 3 I 5 4 8 , h 
760 RETURN 
BOO L E T n d - P E E < 3 1 5 4 3 + P E E K 3 1 5 4 

4 * 2 5 6 
a t o L E " nro -PCCX 3 1 S 4 S > r C E K S t 5 1 

6 * 2 5 6 

8 2 0 _ E T c h = F E E K 3 1 5 4 7 + P E E K 3 1 5 4 
8 * 2 5 6 

B 3 0 =!ETUFIM 
9 0 0 PAUSE 3 0 
9 1 0 P R I N T £ 1 ; A T l „ O i " P r e s s a n y 

k e y t o c o n t i m p " 
9 2 0 I F CODE I N K E V * = 0 PHEM GO TO 
9 2 0 
9 3 0 R F T U R M 
9 4 0 L E T h = I N T ( x / 2 5 o > 
9 5 0 L E T l * x - h * 2 5 f > 
9 h O R E T U R N 

1 0 0 0 REM * * R e s e t P o i n t e r s * - * 
1 0 1 0 BURDER I t PAPER I t I N K 7 
1 0 2 0 C L S 
1 0 3 0 P R I N T " R e s e t D i c t i o n a r y S t o 
r a q e ? " : P R I N T 
10-10 I N P U T r s 
1 0 5 0 I F r ^ = " n " UR T H E N GO 

TO 1 1 6 0 
1 0 6 0 T F r t < > " v " AMD r * < > " / " T H E N 
till I U 1 0 4 0 

1 0 7 0 P R I N1 " D i C t i D n a ' v B a s e A d t l r 
e s s t O f o r n n c h a n q e ) " 
l u a o I N P U T x r II- * = 0 T H E N 0 0 TO 
l l O O 
1 0 7 0 SO SUB 9 4 0 : POKE 3 1 5 3 5 . 1 : P 
QKZ 31336,11 
1 1 0 0 P O K E 3 1 5 4 3 , 0 : PDKE 3 1 5 ^ 4 . 0 
1 1 1 0 POKE 3 1 5 3 9 , P E E K 3 1 5 3 5 
1 1 2 0 r O K C 3 1 S 4 C , f ' E C k 3 : 5 3 6 
1 1 3 0 POKE 3 1 5 4 7 . 0 : POKE 3 1 5 ^ 8 . j 
1 1 4 0 P R I N T " D i c t i o n a r y h a s b e e i 
r n s o t . " : P R I M T 
1 1 5 0 GO TO 1 2 0 C 
1 1 6 0 P R I N T " ^ e s e t T e n t S t o r a q e ? 
f t P R I N T 
1 1 7 0 I N = U T r i 
1 1 0 0 I F r * = " n " OR T H E N GO 

TD ; 2 7 0 
1 1 9 0 I F r*<>"v' A^D r t < > " V " THEN 

GO TO 1 1 7 0 
1 2 0 0 POKE 3 1 5 4 5 . O : FOKE 3 1 5 4 6 , 0 
1 2 1 0 P R 1 N " " T e > t B a s e A d d r e s s 7 

( O •for c o c h j n q e ) " 

1 Z 2 0 I N P U T x : I F x = C T H E N GD TO 
1 2 4 0 
1 2 3 0 n n I I I R 9 4 0 : POKE 3 1 5 3 7 . 1 : P 
Ut-E 3 1 5 3 8 . h 
1 2 4 0 P U K L 3 1 5 4 ! . P t E K 3 1 5 3 7 

POKE 3 1 5 4 2 . P C F K 3 1 5 3 8 
1 2 6 0 P C K F 3 1 5 4 7 , 0 : POKE 3 1 5 4 8 . 0 
1 2 7 0 P R I N ' " T e x t s t o r a g e h a s b e e 
n r e s e t . " 
1 2 8 U GC SUB 9 0 0 
1 2 9 0 R E T U R N 
2 0 0 0 RfcM + * I n p u t T e x t * * 
2 0 l O BORDFR 5 : 5 : I N K 0 
2020 60 SOD 8<_m-
2 0 3 U I P n d 2 0 0 0 THEN GO TO 2 0 7 0 
2 0 4 0 CLD : F R I N ! F L A S H 1 J " U W K « IN 
•3' 
2 0 5 0 P F . I N T " N o . u+ D i c t i o n a r y I t 
e n s > A W " 
2 0 6 0 GO SUB 9 0 0 
2 0 7 0 C L S : P R I ^ T " M e s s a g e N o . " ; n 
in 
2000 rot E 3 1 1 9 B . 1 
2 0 9 0 I N P U T £-1 
21 OO LL 1 a-LCH <ii 
2 1 1 0 TF a = 0 T H £ N GD TO 2 0 9 O 
2 1 2 0 I F av = 2 5 5 T H E N GC TO 2 1 5 0 
2 1 3 0 MK1NT rtT 2C»,Oj ' 'Error - c t r i 
nt| > 2 5 5 C h a r a c t e r s P l e a s e r e t v p 
e i n p u t " 
2 1 4 0 GO TO 2 0 9 0 
2 1 5 0 PUKE 2 3 2 9 6 , C a - l ) 
2 1 6 0 FOR i = - TO a 
? I 7 f . P O K F ( 2 3 2 9 6 + 1 ) . C O D F a 4 < i • 
2 1 B C N E X T i 
2 1 9 C R A N D O M I Z E USR 3 1 2 2 0 
2 2 0 0 I F a t ( ! > = " „ • THEN G3 TO 2 2 7 
O 
2 2 1 0 P R I N T AT 1 . 0 : 
2 2 2 0 L E T c—PEEK 3 1 1 9 8 
2 2 3 0 PUKE 2 3 7 I B , n i n : R A N D O M I Z E US 
R 3 1 2 0 7 
2 2 4 0 PDKE 3 1 1 S 8 . C 
2 2 5 0 L E T c h = c i " + a 

(listing continued on next page) 
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(continued 'rom previou$ page) 
frays of representing spates within these 

phrases. A simple solution is to represent 

them by some other char.irrr r. preferably ont 

which is unlikely to be found elsewhere in the 

text. The system describet here has leen 

designed to interpret the character •>§>' (ASCII 

64) as a 'phrase space*. When found in a 

phrase this character i; sinrprt explicitly in the 

dictionary entry whereas during outp.it it is 

replaced by a true spacc. 

Using the hex loader shown in listing 1, you 

can load the Z-80 machine-code routines 

which will both compress j nd expand :cxt 

according to the systen described above. 

Listing 2 gives a hexadecimal dump o f the 

7.-80 mf.chinc-code routines. The decoding 

routine occupies 199 bytes beginning at 

location 31000 and the compression rou iitc 

occupies 3t S bytes startir.g at location 31220. 

The code beginning at location 31199 merely 

sets up the registers for the expansion routine 

as used by mis overall program. 

The fir3t location of' the piintci buffer 

(23295) holes t ie total number o f charac:ers 

in an input line or lines of text while the 

remainder of the bafftr 23297 tc 2355 -

is used to Store the input text. 

Lis.iiifc 3 gives the Basic pr.igram which 

will drive the text compression routines 

describec above. It is menu driven anc is 

simple to use. Option 1 enables you t.> reset 

the base addresses for _->ot.i the dictionary and 

the tokenixed messages. It is essential that you 

select this option prior to initial text input. 

During operation o f the propruni the 

dictionary of words and phrases is built up as 

Figure 1. Text Cavmp'e and cunespuiiding 
tok°ns. 

Message: You are in a dar<. damp cellar with 

a narrow passageway leading sou t i . 

Word/Phrase Token Value(s) 

You am in 2 

a 4 

•3ar<, 7 ,64 

damp 8 

cellar 10 

with 12 

a 4 

na row 14 

passageway 16 

leading 18 

south. 21 ,32 ,0 

No. of token bytes in coirp iessed iitetsage 

= "4 

the text input is scanned, this method of 

operation is sensib.c since, for large text 

databases, it is unlikMy ihut hoth the original 

and comp-essed text may be stored simu'.t-

aneously. In order to take full advantage of the 

use of single byte tokens it is advisable :o 

enter some currmy text messages initially 

which eon ain the \v.ird> you believe to occur 

most frequently in your text. When you have 

done this, reset the message storage b.tt reta.n 

the dictionary. 

Because the program given here has been 

devised to compress text UK t ir. input from ihe 

keyboard, t enables you to lay out the text as 

required. Dut rig input you msy type in j p o 

eight lines o f text at once — maximum o r 255 

characters — ind ea:h section of input does 

noc hovi 10 finish at die end o f a sentence l l is 

only necessary to ensure that you leave a space 

between etch word. 

Whcr you have completed the input for a 

rnessace type the character " — " (ASCII 

the first character of a new single item of 

input. As was noted above, neuline characters 

are automatically provided it the next word to 

te primed will not lit into th ; current line. 

Add.tioial newliri- naraeters can be inserted 

into the itxr by including a chancier 

(ASCII 94) at the appropriate :>lace. 

W. th the exception o f the characters shown 

in ttble 1, for which special interpretation 

u-)plic3, all ASCI I chtraclcu with codes in the 

range 32 to 127 will be trea:ed as normal text 

characters. 

Note that if yon van: to save some 

compressed itxr for subsequent extension 

then n is essential that this is done by th ; 

program so that all pointers are preserved. 

These pointers ere required only for the 

compression system's book-keeping and are 

n i t needed by any program which will use th : 

compressed test. Similarly, the compression 

routine, stcred in locations 31220 to 31534, 

ir.ay be omitted from ihe tarqet pregrHm. You 

will, however, require the heart of the 

expansion rout.ne— stored in locations 31000 

to 311941, or su.tahly relocated as required On 

entry to the s u n o f :his routine, rcgiste- *a' 

:ihoutd contain the required message uuuibcr 

and register pa rs 'hi* and 'b ; ' should point to 

the star: addresses of the text tokens and 

dictionary respectively. Since these are saved 

as 'code' and are position independent they 

may be loaded into any region ol memory tor 

your target program. 

{I is tine; continued from previous page) 
2260 3 0 T O 2 0 9 0 
2 2 7 0 _ E T n n = n m + 
?7(T0 I M H I T " f i n v mere t r f x t ? " i r i 
2 2 9 0 I F r i = " v " OR r * = " Y " T H E N EO 

TO '2.07Q 
23C-0 L F T n d = P E E I ' 3 1 S 4 
4 * 2 5 6 : GO SUB 7 0 0 
2 3 1 0 I F r i d < 2 0 0 0 T H E N GO TC 2 3 3 C 
2 3 2 0 CLS : P R I N T F L A S H 1:"WARNIN 
G " : P R I N T " D i c t i o n a r y A l m c s t F u l 
1 ! " 

2 3 3 0 BO SUB 9 0 0 
2 3 4 0 RETURN 
3 0 C 0 REM * * P r i n t S t o r e d K e s s a q p 
s * * * 
3 0 1 0 BORDER 4 : PAPER 4s I N K 0 
3 0 2 0 GO SUB BOO 
3 0 3 0 I F n m = 0 THEN RETURN 
3 0 4 0 FOR i = 0 TO n m - 1 
3 0 5 0 POKE 2 3 7 7 0 , i 
3 0 6 0 R A N D O M I Z E USR 3 1 1 9 9 
3 0 7 0 PRINT AT 21 „O i " r e s s aqe N o . " 
: i 

3 0 0 0 GU SUB 9 0 0 
3 0 7 0 NEXT 1 
3 1 0 0 RETURN 
4 0 0 0 RFM P r i r t D i c t i o n a r y * * 
1 0 1 0 DORDCn 5 ; PAPER 5 = I N K 1 
4 0 2 0 GO SUB 0 0 0 : I F n r l - 0 1 HEM RE 
TURN 
+030 LET wds-PFFK 31S3S PECK 315 
3 6 * 2 5 6 : CLS 
4 0 4 0 FOR i I 1 0 n d STTT' 2 0 
4050 CIS : PRINT PAPER : i INK 7» 
• D I C T I O N A R Y I T E C " : T A B 2 0 ; " = : N T R Y 
M O . " : P R I N T 
4 0 6 0 FOR i = i TO i + 1 9 
A 0 7 0 L E I c = P E E K w d s : L F T w j s = w d 5 
+ 1 
' •OSO L E T d * c : I F r M 2 B THEM I F T 
C = C - 1 2 8 
i 0 9 r > P R I N T C H k * c : 

I F d < 1 2 8 T H F N GO TO 4 0 7 C 
' I I P PR I N T TAB 2 0 : j 

4 1 2 0 I P j = n d T H E N GO 1 0 4 1 4 0 
4 1 3 0 NfcXI j 
1110 • • nun r?oo 
4 1 5 0 N E X T i 
4 1 6 0 R E T U R N 
5000 RFM ** Conpr-Et io i . Ft. t i i i s t l 
C S 

5 0 1 0 BORDLK 6 : P A P E R 6 : I N K 1 : C 
I fi 
5 O 2 0 GO SUB 3 0 0 
5 0 3 0 P R I N T " 3 0 C P R E S E I O N S T A T I S T I 
CS": PRINT " 
— " : P R I N T : P R I N T 
5 0 4 O P R I N T " J n c o m o r e s s e d Tg j t " ! T 
AB 2 0 ; c h : T A B 2 7 : " b v t P ' = * : P R I N T r 

PR I NT 
5 0 5 0 L E T c 1 = P E E K 3 1 5 3 9 - P E E K 3 1 5 4 
0 * 2 5 6 - C^EEK 3 1 5 3 5 - ^ P E E K 3 1 5 3 A * 7 = i A > 
5 0 i 0 P R I N T " D i c t i n n a r y I t u r n s " : T A 
B 2 0 ; n d : F R I N T 
5 0 7 0 P R I N T " D i c t i o n a r y S i z e " ; T A B 

2 0 ; c 1 : TAfa 2 7 : " b y t e ? i " : P R 1 N I 
5 0 3 0 L E T rr l -PEEK. 3 1 5 4 1 + P E = K 3 1 5 4 
J * 2 5 4 - ( P E E K 3 1 5 3 7 + P E E K 3 1 3 3 £ * 7 5 6 
) 
5 0 9 0 P R I N T " C u n i u r e s s e d T e « t " : T r t B 

2 0 : ( T i : I H b 2 7 ; " b y t e s " : P R I N T : P 
R I N T 
5 1 0 0 P R I N T " D i c t i o n a r y + T e x t " : T 
A B 2 C : ( 0 1 t m l , ; m y 2 7 : " b y t e s " : PR 
I N T : P R I N T 
5 1 1 0 L E T x = I NT ( 1 O O O P * ( 1 — < d l + m . ) 
/ c h ) } / 1 0 0 
5 4 . 2 0 P R I N T " C o n o r e s s i o r F a c t o r ": 
I A B V A L " 2 0 " j F _ A S H VAL " L " : > ; ; ' 
X" 
5 1 3 0 GO SUB 9 0 0 
5 1 4 0 H E " U R N 
Anno REM E j v t t o r. ioe «* 
6 0 : 0 BORDER 0 : PAFER 0 : I N K 7 
6 0 2 0 GO SUB TOO 
6 O 3 0 C L S : PPT NT " l o a d L a p ® a n d 
D r e p a r p t o r e c o r d . " 

6 0 4 0 P R I N T : P ^ I M ' S a v i n g P o i n t 
e r s . " 
<b(JDU b f l V E " P o i n t t r s ' C C D E 3 1 5 3 5 , 1 
5 
6 0 6 0 L F T k = P E E k : 3 1 5 3 5 - t P E E K 3 1 L i 3 6 
• 236 
6 0 7 0 L E T l = P E E f c 3 1 5 3 9 + P E t K 3 1 5 4 0 
* 2 5 6 - X 
60S0 FF.INT "Done . " : f'HINI : PRIN 
T " S a v i n g B i c t i o n a r v . " 
6 0 9 0 S f t V E " L i c - i o n a r y " C O D E k , 1 
6 too LCT <-rEEK 31G37-tfEEK SI538 
*2S6 
6 1 1 0 L E T t = F E E K 3 1 5 4 1 + P E E K 3 1 S 4 2 

ft 1 2 0 P R I N T " D o n e . " : P R I N T : P F I N 
T " S a v i n g C o m p r e s s e d T e x t . " 
6130 KftOF "TpwfCODC « , 1 
6 1 4 0 P F I N T " D o n e . " 
6 1 5 0 GC' SUB 9 4 0 
6 1 6 0 BL SUB 9 0 0 
o l f O RFTURN 
7 0 0 0 REM * * R e a d f r o m r a c e » * 
7 0 1 0 BCRDER O : PA-EF: O: INK 7 
7 0 2 0 CLS : PRIWr " L o a d t e p e i n r 
e c o r d e r a n d s t a r t . " 
7 0 3 0 P R I N T : P R I N T ' L o a d i n g P u i n 
t e r s ' 
7 C 4 0 L O A D " " C O D E 3 1 S 3 5 
7 C 5 0 P R I N T : P R I N T " L o a d i n g D i e t 
i c n a r y " 
7 0 6 0 L C T K = P E E K ~ 1 5 3 S + P E E K 3 1 5 3 6 
* 2 5 6 
7C7t) l . u m j " " L i U U t < 
7 C 8 0 P R I N " : P R I N T " L o a d i n g Como 
rRSE.t?il T e x t " 
7 C 9 0 L E T r. PEEC 3 1 S 3 0 
* 2 b 6 
7 too L O A D " " I 0 D E X 
7 l 1 O GO SUB 
/ 1 2 0 GO S U B 9 0 0 
7 1 3 0 R F T U R N 
9 5 0 0 S A V E " C a m p t e x t " L I N E ISO 
9 5 1 0 S A V E " C 3 d e " C 0 D F 3 1 O O O . 5 5 0 
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Play one of the most challtnghg arcade 
games or yoer C 54 computer, 

V ZA:<XOM'S incredible 3-DG-apHcs, i 
\ diagonally soollirg screen and & 
\ superscund are reproduced 
\ ingreit detail. Hang onto * 

J j ^ ^ ^ r j o y s t i c k , k e e ^ j r y g ^ ^ g 

DISK 

Selected "Titles 

• • • • • • • • • • • • • • • • • • • • • • • • 

THE ULTIMATE IN AMERICAN SOFTWARE FOR YOCI ON G.S. GOLD 
r/JOTFmta WHSMITH WILDINGS WOOIWORTH U.S. Gold is stocked by all leading 

computer stores including: 

H H M M M B M H ^ • • • • 
G.S. Gold Ltd., Unit 24, Tipton Trading Estate, Bloomfield Road,Tipton, Wes:Midlands DY4 9AH Telephone: 021-320 7591. Telex: 337268. 
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OF THE YEAR? 
1964 

Websters 
SOFTWARE 

C O M P U T E R 

Micro Business, the monthly journal for computer dealers, and Websters Software are organising a 
major competition to find the Home Computer Retailer of the Year. 

If you have an established, imaginative or particularly successful approach to home computer 
retailing, you could become the Micro Dusiness Websters Software Retailer of the Year. 

1 St Prize 2 nd Prize Ord Prize 
O O ( , 2 5 0 €1,000 €500 

This easy to enter competit ion is o p e n to ol! h o m e computer / ^ ^ 
software dealers. To enter te lephone 0 1 - 6 6 1 3 6 6 7 to ^ ^ 
receive your entry form. ^ ^ i Q t / . tof̂  
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Kathleen Peel with an 
appraisal of Microdrives 
after eight months' use. 
IT ts BIGHT MONTHS since a Microdrive first 

appeared on my desk so it is aboui time I 

presented i brief long-term appraisal of the 

reliability of not only the drives, but also the 

Jvlicrodrivt operating system. 

Djr ing the eight month period, nearly all 

the reviews I have written have used a Micro-

drive-bascd ward processor. Also much soft-

ware development has raken place for the 

Spectrum and the now extinct Timex 2068 

This has resulted :n almost continuous use 

for cartridges employed in software develop-

ment over a period of weeks and a periodic 

cxcrcisc far the cartridges used for the 

reviews. 

Combined with this rimost continuous use 

of the Spectrum Microdrives can be coupled 

preliminary thoughts on the QL drives and 

the Q l / s onerarinj system, which have, 

received a great deal of my attention lately. 

Although the Spectrum Micrcdrives have 

worked without losing cny files — and not all 

disc drives can have that said abemt them — 

hat does not m;an they are without minor 

niggling ftults. 

The restraints placed or. program transfer 

restrict the ability ro p-oducc a simple Basic 

nacl< up program to transfer all the programs 

and data on tne cartridge to cassette tape and 

back a^ain. The cost of* cartridges makes it 

very expensive to crcate a library as they only 

haw a fraction of the storage capacity of a 

cassette and there is also nc convenient way of 

storing cartridge;. 

One of the early problems was in finding 

somewhere safe to store the very small 

cartridges; they are very much smaller than 

the new 3-inch Japanese micro-flop pies. 

The plastic wallet now supplied free with 

cartridges bought in packs of four is a great 

help ir overcoming .he problem cf rnisp.acing 

a cartridge, or tr.ore likely its cover. It would 

have been perfect if the wallet could have 

been made tc fit the cassette racks. 

Anothei problem that arises as a result of 

the small size of tne cartridges is incexing 

coUleiHs. CttiSellcb uises ate piuvided willi an 

inlay card far this very purpose, a quick 

glance along a casserte rack will normally find 

a tape — with the cartridges this is not 

possible. 

A solution for iwt.'-diive setups is for drive 1 

to contain the working files and drive 2 the 

t . ff I % I A I • { • «• i i t h « 7 ft 0 i 

utilities and system index. This works wel. 

provided nene of He utilities arc •wery large. 

Al though :he Microcrives perform 

adequately for speed, on cartridges with a lot 

of free space I tend to double-save each 

program as it does make the drives load even 

quicker. 

There was a stage when I started writing 

utilities to handle the rather lcng syntax 

command entties but, after a while, tnese 

became restrictive as they used up space 

wliicii could be better used clacwlicic. 

The QL drives nav; been extremely erratic 

and so far have frequently refused to load 

programs that have just been saved. As this, 

problem does hot afflict all programs on the 

cartridge, it can asMined that the problem 

lies with the QL's operating sysrem — 

QLCSS. 

My impression .s that the Q L seems to lose 

track of where X has just loaded or saved a file, 

possibly due to c'.iangcs to the stack pointer 

brought about by breaks. As none of the 

mm 
a W l H I V U 1 O P r [ 

A S L"! F ti H J K L i 

Z X C V fci N M 

I 

Jk 
mm: 

rogr3ms conta.n machine-code or memory 

Pokes; they a r e pure.v Basic, this is very 

disappointing. 

There zppcars to be no vertical restraint for 

tht cartridges at the front edge. This can lead 

ro the cartridge rocking between the tcp and 

bo'.tom surfaces of the Microdrive causing a 

rhythmic banging of the cartridge case, a 

problem tha: also appears in the Spectrum 

drives. 

If you already have Spectrum Microdrive, 

they can be used with the QL ir. a read only 

mode. Format and save are no: possible — I'm 

not sure why saving is not possible at the 

moment. Just remember to use QL formatted 

and written cartridges. The Psion cartridges 

make reference to a specific Microdrive and 

may not work. 

The Interface 1 is extremely gotnl — die 

oniy minor prcblem is the lack of a Tab 

function, but that can be overcome i f 

necessary. 

The RS-232 capability has allowed connec-

tion to virtually everything that I have tried 

and the Spectrum to Spcctrum networking is 

also very good and extremely fast. 

Strange, then., that the QL should not be 

fully £ble to link with the Spectrum over -.he 

ne worfe. The Spectrum passes uikenised 

keywords which the QL cannot read. This 

m*y wel, b: compounded by addin; two 

incompatible sets of timings. 

Overall, the performance of the Spectrum 

Micrcdrives is nighly satisfactory and 

complaints revolve around minor details of 

logistics. 

The drives have virtually the same 

(continued on page 133) 
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(continued frcm page 131) 
performance ;,s ihe disc drives 1 have used 

recently except for the lack o f random access 

to Spectrum fles 

1 have a feeling that ihe high cost of 

ortiidues; is being used ".o rjscrict demand f»r 

the cartridges while production builds up. 

The peformance of the Q I . Mi:rodrives s 

tar ess saiisfactcry. There appears to be a 

major Lcsign problem in the M>fuvan: which 

allows a user to crea'.e r.on-loadin* files from 

Basic programs which do tut contain 

machine-code or system Pokes 

The simple Tttle program. rght, provides 
ihe new ROM entry position of the 
Microdrive commands. The reader can Get a 
better understanding of the Microdrive 
operation by producing a disassembled 
Feting from the star! oi each of tl9s& 
commands. The code tanas to jump around 
but sections can be used quits easily within 
yvui own piuyiehim. 

Recently. I repor'ed that ihe QL Micro-
drives n the F B ROM machines (chcck ty 
typing: Print ver$) nere prone 'o lose 
programs and data by becoming unread-
able. You will be pleased to hear that the 
latest sersion of the OL seems have 
cured the problem which means it must 
have beer. a software problem in the oid 
ROM. 

Using tf.e "new" QL 'or 3 period of weeks 
ha3 provided the data integrity that a user 
wodd require and g'ven a much nighcr level 
of confidence in the drives. AH that 'emair.s 
are 'he two problems of excessive cartridge 
cos's — £5 is still daylight robbery - and 
disappointingly long and frequent CL 
Micodrives accessing 'imss especially 
when using toe Psion sohwarc packages. 

S / ^ U E 

3 0 0 0 0 

3 LOW tCll:y°m>'C°OE 435. 6J 

5 FDR ^ P ° i n t s » : 

6 ^ X N R C S 3
( L ° * * * S T E P S 

: P R I N T B C 2 « 6 + P E £ K
 T P £ 

P N E X I A
 S N E I E I 

• 8 P R I N T . P P R P J R s s " ; p p r . T
 r R I N T " c v . 

I K l h T : I C R e p d U P M , 

s b L I ; 2 ^ s u e p* mi 

T U R N t E K U + 2 ^ 2 S 6 X P E E k r 

19000 CLEAR F r p
 C a t 3 J ; RE! 

I " S T O P F C * m ' ' t " } 6 0 0 . o p r 

W r i t e your own machinc code adventures 

Without Jt>\ knowledge of machine code whaLsoevet 

THEQV1LL ii a major new utility in mickine codt wkick allow* 

even tke novice piogrimmer (o product kigk-jpeed mackin; code 

auventuru ol jcu^enor (^uildy t j many JvuLkle at til- msment vri tkout 

ar.y knowledge ol nuckine code wLtucvcr, 

X. [tnj a menu s^l^rtion (yj'prn yoit mjy rreate w l l ovor ooo loMtionj, 

describe tkem tnJ coined routes between tkern. "Vou enay tken fill tk em 

With objects and projiems. of your ckoii-e. Having tested your adventure 

you rimy alter ami experiment villi any ieclioii willi ike greatest of ease . 

A part funr.eJ adventure may Le saved lo tape for later completion, 

Vken you kavc done so to prcduoc a copy of 

your adventure vkick 'will run indcpcr.dcntly of tnc main C t&Zed •tor, 

so tkat you may give copies away to ycur friends. 

THE QUILL L; provided witka detailed tutorial manual vkick covers every 

aspect of its use in writing a<3ventures. 

FOR THE 48K. SPECTRUM AT £14.95 

A)ow available ir. W H Smith, end from many 
computer shops nationwide, or direct from us by 

post or lelephone. 

SAE for full details of our range. 
Dtaler enquires welcome. 

GILSOIT 
30 Hawthorn Road 

Barry 

MHtth Glamorgan 

CF68I.E 

S(0446) 7.1276S 

Credit Card Order line 

Personally manned for 2-1 houn 
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ndyou 

r Please send me the following books. 
I enclose a total of £ 

Exploring the Sinclair QL — 
An Introduction to SuperBASIC 

Andrew Nelson, £4.95 

The QLhas a rich, new programming vocabulary, 

and this great book gives yuL il e chance to master 

the host of new words Sinclair has added. Sure, 

yuu can use the QL more or less just like a 

Spec:rum, but if you do, you are missing the 

extraordinary power which liesbeh.nd the radical 

concepts of SuperBASIC. Command by comrr.ar.d, 

statement by statement, Andrew Nelscn takes you 

through the richness of QL SuperBASIC in 

Exploring the Sinclair QL — An Introduction to 

SuperBASIC. Just £4.95 and available from most 

book ar.d computer shops. In case of difficulty, you 

can order it directly from Interface Publica-inns, • 

using the coupon below. (Trade only: Interface 

Publica:ions are distributed exclusively in the UK 

and Eire by W H S Distr;butors. Expor: 

orders handled by Interface Publications.) 

Interface Publications, Department QYC, 

9 11 Kensington High Stree:, London W8 5NP. 

• Exploring Ihe Sinclair QL — An Introduction to 
SuperBASIC - Andrew Nelson, ISBN 0 907563 84 8 £4.95 

• 49 Explosive Games for your ZX Spectrum — 
Tim HartneU, .SBN 0 907553 53 8 £4.95 

• D e l v i n g D e e p e r into you r V I C 20 — 

Philip Campbell, IS3N 0 907563 62 7 £4.95 

• Crealing Adventure Games on your Dragon 32 — 
C I . ve G i r f o i d , I SBN 0 907563 57 D £4.95 

• Dynamic Garr.es for your VIC 20 — Malhew Boek, 
I S B N 0 9T7S63 34 1 £4.95 

• Creatine Adventure Programs on vour Computer — 
Andrew Nelson, ISBN 0 907563 36 8 £4.95 

LJ Puttir.g your VIC 20 to Work — Tom Lau, 
ISBN 0907563 46 5 £4.95 

• The Easv Way to Program your New Computer — 
Tim Marine!I. ISBN 0 907563 60 0 £3.95 

• Creatine Adventures on your ZX Spectrum — 
Pe sr Shaw & Jarr.es Mortleir.an ISBN 0 907563 5£ 9 £4.95 

• Practical Uses for the Microcomputer in the 
Hnme — David Hole, ISBN 0 907563 59 7 £4.95 

• Mastering Machine Code on your Commodore 64 
- Mark Greenshields, ISBN 0 907563 69 4 £7.95 

• Making the Most of your TI99/4A — Scott Vincent, 
ISBN 0 907863 66 X £4.95 

• Dynamic Games for your Eloctron — 
Neat Cavalier-Srr.ith, ISBN 0 907563 618 £4.95 

• The 3-D Animated Apple — Phil Cohen 
ISbN 0-907563783 £4.95 

• The Art of Structured Programming — Peter Juliff 
I S E N 0 907563 79 1 £5.95 

• Dynamic Games for your TRS-80 — Gail Duns & 

Tim Hartnel ISBN 0 907563 63 5 £3.95 

Name 

Address 

QYC 

IMTERFdCE 
PUBLICATIONS 

1 We're the experts! 1 



Bernard Harmel puts the 
Dragon on file. 
T:lis PROGRAM, which is entirely in machine-

code, allows you Ui store, search look at and 

save data in th ; form of a carc-index in the 

memory o f the computer. 

Tin- program ha* htvn -calisrH ori ;i Dragon 

32 with the E O T ASM + cartridge. Ii 

o c c u p i e s 1 ,971 by t es a n c leaves 

approximately 2 lJ,2W bytes free lor data 

storage. For first time loading, switch the 

machine olf, ihen on, and load the decimal 

machine-coce :n listing 1 using the Basic 

piogram supplied listing 2. A checksum is 

included at the end of tact line o preveni 

eirors. 

Aftr-r rh.ir save, rhp end^ rn rapi* as n 

machine-code file: 

CSAVEM "3=! LESS", 30920, 32400, 0 

Turn the machine oil, then on, and tvpe: 

POKE 25,6 Enter \ 

NFW Enter • 

C_EAR 20, 1693 Enter ) 

Then you must set RAMtop . 

That is to say you 

must tell the 

cOmpu:cr from where it must note the dftta — 

mir.. 1,701: max. 30,900 - that is done by 

Poking rh:* valnr 710 in hp df'sired address. 

Poke 1701, 210 receive the maximum place 

"or data storage and Poke 30?00 me 

minimum. Finally, ypc: 

EXEC 31921 

The m m u must ;pp<-;ir im the screen. Let 

as suppose that we want to c.assify books 

each book is identified by a file specifying the 

author, title, year, price. 

We must first Je fne a model file collecting 

:he;o HiT«*n*ni pii-r^s nf i-tformation. 

Command 1 allows you to do that. Press 1, 

rhe screen turns green and a cursor appears in 

:he lett-hand corner of the screen. You have 

10 lines to create your nodel file; i f you try to 

write on the '31th you get an end o f file ^rrnr. 

Press | and continue Use the fo.tr arrow 

keys to move (he cursor and the other keys to 

write. To clear 3 charactei put the cursor on 

the ILTL and press —. When dala first appears 

arteran item it must be followed by: 

(OHR$jp8)i 

For o j r example, the model file could he 

like his — use command 1 to :reate it. 

AUTHOR: 

T I T L E : 

PRICE: 

(WITHOUT VAT) 

BOOKS 

YEAR: 

32 Columns 

When th; model file is finished just press 

Irtiter -and the message F.Ie Recorder will 

appear on the scrcen Press any key to return 

to the menu. 

(continued on next page) 

to reserve thorn 

| .'J*! — -w 
• :; «»Mt %: 
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(continued (rem pre/ious page) 

The command allows you to complete the 

model file with information. Press 2 m d the 

model file will appear. Use the arrow key to 

move tlie cursor near the items and type the 

information corresponding 10 the item 

between 

(CHR$(34)) 

I f an item lias :io information it mus: be 

followed by " " I f you forget a " you will get a 

Syntax Prior — nso the arrow keys to 

correct. 

When every item is followed by the 

information press Enter ind you g;t O K ' I:' 

you press: 

Break: ren in to m-nii and file is recorded. 

N : the file i i cleared :nd you can writ-1 ir 

again any ether key: You record the 

file and make offers the model file and 

the cursor rendy to write the next 

file. 

Example: 

BOOKS 
AUTHOR: " H . G. 
W e l l s " 
TITLE: " W a r o f t h e 
Worlds" YEAR: "1964" 

PRICE: "3.5" 

(WITHOUT VATi 

Commznd 3 allows yoi to search a string 

among all the files stored m memory. Press 3 

— Searching will appear al tf.e bottom o f the 

screen with rhr cirsor. Type yo j r string 

followed bv 

(CHRfc(3S)> 

and pn-ss F.ntrr. I f you make an error use 

to correct it. Example — Searching: W A R i , 

I f the string searched is ir. memory the 

corresponding file is dispkycc oil tlie scrcen 

Lnd, at rhe bottom of the screen, he message 

'Spnre1 D u m p to Printer. I f you press: 

Space: you will gel a copy of the screen on the 

printer. 

BrcLk: return to (he menu: 

Any other key will mtke the computer 

roniintte the research. 

I f the string is present several times in the 

file, it is displayed several times also. I f the 

string isn't in memory the program displays 

Finished. Press a key to get the menu. 

Command 4 a.lov/s you to save the cn-d index 

and also to leave rhe program. Press 4 several 

times and you arc in Basic. You can type: 

icontinued on pege 138) 

Listing 1 Decimal dump. 
S0920 — ; /o 73 T6 69 32 - 3:0 

, « T<J • I - 370 
30930 fctJ <>9 OH 70 73 340 
3017.71 V '0 73 03 72 6" -

3094O — 39 03 00 6t- ts J3S 
30"; 45 — > 4 7 69 39 30 63 - 301 
30"! 50 — > OS 77 so 32 r-4 - 350 
"•OS J j — > 79 32 H? 73 = 346 

— 73 B- 6*? 92 79 
3t><<65 — > 32 ft" 40 Tl 
iUV/O « td m 77 BO - 342 
30173 — > 32 32 32 32 4y = 177 
3lWBO — > 3? 32 67 76 69 - •2/b 
30"iB3 — . 45 a? 83 69 63 HP 364 
30190 32 b7 72 7* rn -

3OT93 — . 71 38 69 70 63 - 344 
SlOOO —— / 52 79 70 32 75 - 2B3 
31(0S 73 7 6 6V Bi ay -

t imo — • ?n n* PR w _ 147 
31 vIS — s<? a? 03 79 02 JV4 
3 1020 79 an B4 37 77 3S9 
3K25 — J 70 32 77 69 77 325 
31(30 79 • 2 89 70 TV = 407 
3 1 < 33 — 52 33 04 65 a: 346 
3H40 — 34 73 TO 71 32 33H 
3K4S — j iO 79 73 7B 04 394 
31CS0 —j 32 40 •yi 4V 49 - 219 
3 I CSS — * > 32 .0 /V a.-, - 307 
3 Kid — > 70 40 106 I06 l ob - 464 

An — > 1 36 106 10<, 106 104 1. aJO 
311 70 — . <06 106 106 104 

— : 1 'f! MIA I .I.'. 11)6 IU& -
TKOO — > IM 106 106 I06 104 a 330 
3U05 — 5 106 106 106 lOb - n.^j 
31CW - - 1.16 106 106 106 106 - S5) 
i I'.vt bU S3 IS 71 79 - 3iE 
31100 — 70 32 70 /'J 74 - 329 
31 105 — ' } 32 32 32 32 = \<n 
Tt 110 — S2 09 02 7D - 327 
31115 45 82 AH 3? 77 '.19 
31120 - - . 45 92 77 69 74 uo 
31 I2S — 1 >6 106 106 106 104 - 530 
31 1 SO — 136 106 146 106 104 - 330 
31135 — .3 1 >0 I06 106 106 104 530 
31 140 lit, 106 I'16 106 104 330 
* 1 14r — > 156 106 106 106 104 c 
31 ISO 106 l<J6 106 106 IOA _ 330 
31 I7i7> 106 106 1(6 69 76 46-i 
31 lfr<J — o"» rz 32 32 -

31U.S — > yj 86 « 76 73 - 332 

31 170 60 iS H4 73 79 - 369 
31 I7S — k 1Z T2 fcfl 33 nr. - 296 
71100 — > 7B at 32 70- 77 322 
31 1H-, — > 6/ '2 69 T "1 32 - 277 314Ji> — > 13 16 37 i 70 _ 14! 
"1190 « > 66 02 69 Ml 75 - 337 3142^ — . 129 9 "9 41 I / f £ 347 
311 93 3; 32 32 £2 69 - 247 -, 1 JTo — . 0 JO ISO Ol- m r-o; 
" 1200 - - > HO 79 •S 82 32 - 362 71435 — > -Cf 43 129 10 3*? s 260 
SI VO'_ — > 65 AS 32 77 69 32B SI 44(1 — t 14 246 127 24 S 193 - 845 
5121 — • > 7£ en 1 13 72 32 - 540 3I44?4 — ' / 0 •Mi 1 1 140 ; m 19' 
31215 — > 72 6V A< 7.7 _ 111 714S<i > 63 a in9 1 ^ m J10 
3lS2v 70 7Z til /3 79 - 387 31(155 — > 1 14 126 122 170 104 = 721 
31 — > 70 6d 32 as = !f93 31460 — > 177 146 l2o 122 17C - 6B(. 
31 230 — > 70 71 69 66 - 316 3 I 443 — 196 733 12c 122 23C - 951 
31235 — . 6I> BZ 73 6M 3? - 336 314 ;Q 190 1 1?» 122 27H A. 69J 
31 He — V jZ ^ ^ 1 14 = 742 3147S — . I9B 32 1 2A 122 250 = 72C 
31245 — . , 32 B3 04 - 263 7.1 480 — > 224 133 102 
31 230 — > 79 67 75 Ctj /I - "57 71 4fl3 • > 127 243 O 3E - S34 
312^5 — 69 32 60 32 73 = Z-4 1 —> 11 <IO 5 63 sr • 254 

— 1 78 70 7<i BP 77 - Xlt- 31 -1 f Ij —7 0 1 114 a 36C 
31263 bt) 64 73 79 VP - 379 7l50(' — > 122 70 140 4 0 - 43£ 

— > 03 vz 32 32 32 211 inoD - - > 37 1 1 19: 1_'7 24tt - 614 
31275 — > 32 l is 32 32 * - - l93 :ES 7B 4 = 66G 
31200 — - 87 49 47 77 69 - 71S1E — . 371 1 7 2 1 1=2 /<-T 

285 H? * 7 72 bt i? - 322 31510 l7:i 42 4 I.I 127 - 445 
IL bB 37 73 73 70 321 51 — 1 127 la 190 127 - 714 
3129; — / 79 ER 77 63 04 • "87 51 H 10 — 2S> 16 1 9! 127 232 • 0~u 
31300 73 7P 03 32 n 543 :is:s — 1 6S 170 \ All i.1 — no; 
31305 — / 32 32 1 14 32 - 244 31540 fl7 124 VO — 7Hn 
313K — > 32 B3 67. 06 - 29a 5I34& — / • 245 246 127 254 19- - IVfcTi 
3l3ir • > 69 22 70 73 76 - 320 — s •> 3B 7 190 134 377 
'•1 

1— / 69 117 32 32 32 = 302 31555 — . > 231 160 1 7i 127 254 a 
3IS2? — . /u £V 37 32 32 - 790 <1540 1 oa I2B 140 "l 63 -t 
3133C 32 32 52 32 32 - I AO SIPKi — 37 27 18=: 12b 123 - 501 
3.33E — > 32 Z2 32 32 - 160 si 570 — > 16 iVti 127 232 16 M 601 
.-.34i' " > 32 32 32 32 32 - 160 31575 191 127 139 126 ao-. 
J .MS V . ss> 7.7 31 - l!><? 71300 — > nr. A 0 191 477 
3. 3SC — > 32 32 32 1 m 32 • 246 MJEE 12? ;4o 10'. 122 170 - 95A 
3.355 — > 32 32 73 78 03 - 29fi 51 — » I2i 173 32 57 129 - 468 
7.36C — > BO C9 67 at 73 » 373 Jlb'rt) — y 9B 39 2( 147 16'.' 404 
3. 7<V 7U 33 i.0 as - "13 ••160C. — > i t IHU 1 1 it - 1V5 
3.370 — > 32 70 / 3 67 72 - 314 316UB — > 210 1B9 12: 132 1D9 - B43 
3:375 — > 73 69 82 12V 63 - <16 31610 — > l?o 05 124 1?* 1 98 - 679 
"30i. — > 34 5 139 61 126 - 368 "1615 — r 1 7ft 123 72 1 54 128 - 503 
3.3Gt — > 177 1F0 • w O", m S39 •• 1 — .* 167 IM 16 171 ii'/ - 6bl 
" 79C — > 6 1<L7 120 191 177 - 619 i 1625 — > 250 126 12-3 17 134 a 680 
I 797 -:4N , T.7 1 2Q 126 3 31653 — . 210 167 119 123 WSJ 
7. 10i 121 Iff 190 127 248 - f)4h 31639 — > 726 142 4 O 16 - 390 
3.405 — > 230 132 1 54 1 167 - r67 3I64:> 190 177 7F17 IA6 1 70 m a Li 
J 4i-: — > 177 IC9 126 Ui :5l - 763 7.lf.41 — > 140 & 63 35 4 5 m 206 
3.013 — > 132 itf 126 10u 129 = #82 3165> — > 246 127 ASS IV3 0 - H7I 
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Treat your eyes to a 
Rornag CEAF. Only £1995 
Unique technology: British made 

laminated glass, aspherically curved 
Contrast Enhancement Antiglare Filter. 

Up LO r ow, contrast-enhancing filters 
havs always been and sc has their 
performance, because the screen of your 
TV, monitor or VDU is curved. 

Up :o now, most filters have been 
plaftic because it takes mindbencing 
technology to tend optical-quality 
laminated glass. 

Up to now, filters have 
been expensive awkward 
production techniques 
have meant price 
tags from around 
£h0 to well over £100. 

Forget all that: 
the Romag CE AF is here. 
British designed and 
manufactured by space age military 
technologists, CEAF is profiled to III 
your display screen, giving you the 
ultimate in contrast enhancement and 
antiglare performance. For under £20, 
this first generation of eye-frienri!y 
filters diffuses all specular reflections, 
gives sharper image clarity from edge to 
edge of the screen and greatly enhances 
display colours. 

Mounted and removed in seconds by 
invisible velcrc fastenings, the anti 
static, anti-sbatter CEAF is a major step 
forward in the operational safety of 
From Alders • Boots* D:xons» Ru-rocs • House of FrascrCro&p 
• Laskvs • ,lohn Lfwia Group • ..ohn Meniiea • ftslfridsss e 
W.ll. Smiil • aid uthcrleadfoiBhomecompiler relators. 

computer displays —unprotected screens 
can cause blurred vision, watery and 
itchy eyes, headaches and [according to 
such authorities as the Institute of 
Ophthalmology) even permanent 
changes :n eyesight. 

Scratch-resistant, durable and easily 
eleaned without expensive sprays and 

agents, 9", 12" and 14" 
CEAFS are available from 
leading retailers at enly 
£1£.95 including VAT 

Or fill in the Freepcst 
ccupon and your 

CEAF will be despatched 
within 48 hours. Orders 
can also be placed around 

the c lock by phoning I he CEAF 
Department on (091] 414 5511, quoting 
your Access Card numher. For other 
screen s zes, please ring or write — 
the CEAF prices for 'specials' would be 
cons idered very compet i t ive . . . . if there 
was any competiiion! 

Pro ROM AG, FREEPOST.CEAF Dept. YC, 
. Blavdon on 'lVne, Tyne & Wear NE214 BR. 
! Telephone: (091) 114 551L 

I My TV/Monitor: VDU is:. 

I (model) 

| My Computer is: 

i Please send ms: 

. (make) 

(size) 

.(make/model) 

.9' CEAF(s) 

. 12" CEAF(s) 

.14" CEAF(s) 
at £19.95 each. inc. F&P. 

Ienclose cheqje/?.0. No 

| f o r i made payable lo ROM AG. 
OR My Access Card No. is 

t : I ; 1 [ I I 11 J J i l l 
Name 

A d d r e s s 

Tel;. 
8b M. P* 

b 
JT: 

I f 1 1 
f f m Ml lk% A 

1 1 ̂ •Mtfi w 
I ^ mmTM •mmm* » a 

H if 

ROAD KROC by CGurtay oFOoem Software 
The filter which eliminates all competition 

CfiAt' ts i Kesnstered Trade Mark. 



(continued from page 136) 
1. CSAVEM "MODEL", 32420, 32740,0.save 

the model f i le. 
2. CSAVEM "SFILES3", 30920, 32400,0 save 
the program. 
3. CSAVEM "FILE", 1700, RAMTOP, 0 save 

the card-index 

where RAMtop = 256* PEEK(32762) 4 PEEK 

(327G3). 

Command 5 allows you :o res;t the 

memory This command is error (rapped. 

Piess 5 — OK? appears at the bottom of the 

screen, I f yon press O (net rero) this 

command i$ executed. All the memory is 

clcared and RAMtop is set at 1730. Any other 

returns you to the menu. 

Command 6 allow; you to look at yourcard-

,ndcx sequentially and to clear ceruin files. 

Press (j and the first file is displayed with tne 

message 0 Dump I Clear. I f you press 0 you 

will see 'Space': Dump to Printer. I f yon prew 

— ipace: you will get a copy of the scre:n on 

he printer. Ary other key cisplays -Jie 

following file 

If you press 1 tne present file is cleared from 

the screen and from m t m n y and rhe nrrt file 

appears on th; screen. If you press Breads you 

return to the menu. 

If you press any other key the next file will 

be displayed. The message Finished appears 

when :he exploration of rhe card indMt is 

terminated. P'ess any key for the menu. 

Messages, 
F le recorded see corrmandl 

F nished „ „ 3,6 

'Space: Dump to Prtnler „ „ 3, 6 

OK? „ „ 2 

O dump and rlsar „ ,, 3 

E ld Of File „ 1 

Syntax Error „ „ 2 

Uut ot Memory „ „ The 

memory is full. 

The message Mo Starting Point (210) 

Fmmd can appear after an 

EXEC31921 

The program eiplores the memory 

searching RAMtop (210); if it doesn't find it it 

displays that message. When ycu load a card-

inde.x again you must not se- RAMtop — it is 

automatic. 

31655 — ^ 16 30 2 92 ID - 16) il905 — 126 121 31 191 517 
71660 — > 1(2 170 744 i«« J - 703 31-TLV 117 ISC' 1 IT 24?. - f t j 
31665 - - > 199 125 147 t09 12« > 771, 31915 — J IV1 127 2E2 • 26 124 - 02> 32155 - — » 90 193 0 20 246 ;.6/ 316/0 — . • 35 129 7R 30 9 » 33? 31 920 72 1 (39 i;6 121 i>i;. - 644 "216" 5/ 16 142 151 I 1 347 31675 — * L»0 127 91 12' - oar 31975 — 120 1 TLU 16 36 > - 352 37165 1 7U 10 142 5 96 = <5t 31600 --IT 210 126 125 7S 1 79 J. 705 31930 — 710 4fl I»I 127 6('7 XAI7V — 1Q" 1!30 l-.l 127 '01 31635 — > 3 16 39 0 252 FT 310 31935 — 750 127 117 243 12/ - 076 32175 — » 236 139 122 170 42 — 3S9 JI690 — > 126 125 73 .29 122 = 377 31940 — 1 27 ,-rir. 124 12a 142 ts /BS 321B1- — > 6 16 W .27 A S04 316?5 — > 30 202 166 .60 129 - 69S J1V45 4 0 191 127 .43 - 57Y 321 Hi — 236 230 160 113 99 a "10 31730 — > I2B 39 196 .29 210 - 703 3I95U — iu7 120 1 4if 6 ) - ( 44; 32190 — . TO i\ 1 6 140 5 — 723 317>3 — > 1 & ; --4 3' * 549 31955 — 10 249 142 4 0 - 433 32195 — . /T55 36 101 247 27 - 646 
SI 710 • — > 167 120 :26 12S = 706 - - 16 142 I I I H6 194 - RW>3 32200 24f.' 106 120 129 7 If) N 07 "3 J1713 — > 209 16 147 4 0 = 371 319LI3 — / 96 189 125 0 142 - 12205 — > 39 44 177 127 240 - 627 
31720 — > 142 126 164 66 120 w 31970 — . 4 120 16 142 121 - 411 32210 — > 39 230 126 125 .02 - 7F>7 31736 > 147 160 16 140 3 4&H j i y /a — ; 132 193 ^4 (HV 125 740 32215 — > 191 177 242 166 : 30 m BS6 
31 730 — . • 43 35 246 57 IB® • 590 319BO — 1 E 40 126 42 16 _ 250 32220 —.> 129 134 30 2KI 48 - 399 
31735 126 93 IW? 122 1 70 = 700 31WS — > 142 121 236 190 lOV = HUo 32225 — . 1 1«1 127 TO 124 - 493 
31 740 — • > 1*2 4 0 16 142 T- 30* ——> 169 125 0 40 13i K 50s 32230 - — ? 127 235 189 123 145 - 639 
31715 — > 17/. IM 1 I7B 1 67 — 7S. IIWS • s .9 16 1 1 ZZ OT - ZOO / 127 Ml 1 tf/ 126 024 
31730 — > I«0 140 5 64 37 - 40a 32C«X> 190 57 1 69 125 0 - 57» S2240 t 0 129 3 77 10 - 197 
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A maxim wiich eloquently describes tho Rrother RS-232C interface, die HR-5 is compatible with BUC, 

1 IR-b. Spectrum, Oric, Dragon, Atari and most oilier home 

Irss than a footacross, it's nonetheless loaded with computers and popular software. 
features. 

The little printer that-s low on decibels. 
There's one thing the 11R-5 won't give you. 
Earache 
For the annoying 'clickety clack' many printers 

produce is mercifully absent from the 11R-5. 
Quietly efficient, it delivers lii&h definition 

dot matrix '.ext over 80 columns at 30 characters pt:r 
second (maximum) 

Text or graphics with case. 
The 11R-5 also has something of an artistic benL 

Being capable of producing u n i - d i r e c t i m a l 

graphics and chart Linages together with bi-directional 
I ex I. Wlnt's more it will hone down characters into 
a condensed face, or extend diem ior added emphasis. 

At home with home computers. 
Incorporating eidiera Centronics parallel or 

Perfectly portable, the batter)' or mains operated 

HR-5 weighs less than 4- lbs, and lias a starting price 

of only £159.95 (inc. VAT> 

Whit h is really something to shout about 

PLFASE St NO ML MOlUi DEIAD.S OF Tl IF' RF\l\RK \Bl.h BtOTI ILR 
UK 5 PKlSTtR. t 
MAiV.E 

Al)12IU-fiS_ 

I'tLNO 

AWILABLF FP.OM: HOOTS, HYM.Wj. W.LDNGS, SELFPJDGES AND AIL 
GOOD COMPUTER I QUI 'WENT STOCKISTS. 

brother\ \ 
CEPTRBXOTl II R o r n c " EQUIFMENTDIVISION, JCNliS BROTHER.SHEPLEY STRFET.GUIDE 3RIDGE, AUOENSHAW, MANC1 l.:ST.-R MM IJD 

TEL06! n06^l(10UNrS) 061 1500111 (6L1NLS; ()(,1 V10 3036 (4 LIN JS).TELEX: 669092. BROTHER INDUSTRIES LID. NAtiOYA.JAPA^ 



wo / u r 
/\n I* 

Nine new commands for 
Spectrum Basic, courtesy 
of Robert Newman 
I HAVE WRtTTr.N a i lu .chi i ie -eudt l O J l i u e vvliidi 

adds nine new commands to Spectrum Basic 

which will run wirh or without Interface 1. 

The machine-code routine must be loaded 

and initialised before either writing a 

program, or loading a program which uses the 

new commands. I f you c.o his it is net 

necessary lo save the machine code jgai.i 

vhen you save ycui program. 

A shiTi 3asic program, listing 1 (16K) cr 

listir.g 2 (48K), is used io load the machine 

code above RAMtop . and perform the initia.-

i i o n Th program shouH he typed in an i 

then saved on a cassette or Microdrive 

cartridge tc auto-run from Lne 3. I f you use a 

Microdrive, I he program can be given tlie 

f.lename " run " , ie: 

SAVE *"m";1 ; " r L n " LINE 3 ot 

SAVE "BAS IC+ " LINE 3 

New the computet, then type in and Run 

listing 3, tile machine code loader program. 

Copy the machine code bytes from either 

I sting 4 or 5 depending upon memory size. 

Great care must be taken while copying from 

the machine code dump, since s s.ngle 

mistake could :au-;c the corrputer :o crush. 

You should Tov- hfve a working copy ef the 

Basi; i interpreter. To ust i t , rew nd the tape 

and clear the computer by typing Randomly 

USE. 0. Then load t i e initialisation prosratr. 

and machine code, and type *ZAr which 

should produce a las;r type sound efTect. 

G r a p h i c c h a r a c t e r s 
UJSF. (N'chusX (Memory): N chars) ii the 

nuir.bei of different graphic characters that 

you want lo me, ;.nd car take valu:s f'om 1 to 

255. (Memory) is tl:e memory size in bytes 

needed for storing those chatacters. ' l o 

calculate the number o f bytes required toslme 

each character, divide its w dth by S, and add 

I for m y remainder, .hen multiply by i;s 

height. 

This command causes pi.rt >if the memory 

to be reserved for the siorage of your jranhks 

characters. The total number of bytes 

icqi-iied is(Mcriwry; + (Nchars)*4 hvtes. For 

example, the command *US t reserves 

288 bytes. I f you try to reserve more memory 

lot your graphics than the spare memory1, 

available, this will hah your program with a 

tuntime error 

The graphics memory aiea is situ at cc just 

before the start of the machine cods. I f 

M O R 
B A S 1 c 

j? @ 

EXPANDED 
BASIC 

necessary, R A M top will be lowered — and the 

machine stack and Gosub s ack moved to 

make room tor the »ra;jhics memory. The 

icuti.ic vvill or.ly lowei RAMtop , anil never 

moves ir to a higher address. This is to a low 

vour own machine-code routines :o be used 

with extended Basic provided thai they arc 

located between .he graphics memory and 

RAMiop . 

The 'Use command clears the graphics 

niemnry and character-size definitions — see 

O e f — anc can be used more ihan once in a 

p-ogram for i his purpose. If there is no 'Use 

command in a program, the command 'USE 

8,256 is assumed bv the routine. 

*DEF iChar), (Width), (lit): After 'Use , 

ihe * I j c f command is used to set the size of a 

graphics characier. (Char) is the character 

number, which can take values f iom 1 IO 
(Nchais). (Width) and (Hr)are the sizes of this 

character in pixels — from 1 to 256 pixels 

wide, and from I lo ITf1 pixels high. Vol must 

set ihe size of a character before Using it in cne 

o f :he remaining commands, wh.ch arei 

'GET (char), (xpos), (ypos) 

'PUT :char), (XDOS) . (yios) 
*C_R (char), (xpos), (ypos) 

Lines 2,3 and 4 of the initialisation program 

can hL deleted once the ma~hne cork: has 

(continued on page 143) 

Listing 1, 16K initialisation, 

1 p ane i-ir.tK r - o I T U X K 

23fct3+2S6*PEEK 23614,PEEK 23737-6 

2 GU TO 

:• CLZrtR 31 131$ L3(40 16M'IC '• l.l»t : btJ 10 1 

CL3 : PRINT " t i t . U A S I O <C> Robe r t New-nan 1984 

Li Sling 2. 48K initialisation. 

1 POKE PEEK 23613I-256*PEEK 23614 ,206 : POKE 
1 I-PIEK 23<»I3+256*PEEK 2.76L4,PIEEK 23733-6 

2 GO TO 

3 CLEAR 63399 : LOAD "'18KHC" CODE : Gtl 10 I 

4 CL.S : Ph lN l " 48t; K H £ I O <C> 

S o b s r t Newman 

Listing 5. Machine code losder. 70 Ph'INl .lilAt! J; Listing 5. Machine code losder. 
00 INPUT OS POKE 

l U-i-l l i s t i n g v T=F, INT n : L E I SUM=&'.N"N-RI 
10 CLEPP M11K27 t 0# 'PEEK S37S3=25S IOO NF * r I 
A.1 Lfc.1 K4K= (FEEt. 23733=255) 110 LEI cl-ec(sun»=1614S7+ 16120 AND MS.' 
30 LET me=31132+3276B+K40 120 i r sun •: >thecksum "HEM FRITJT 'Checksum error ' : STOP 
4(1 rOK - =11 c TO (ic-C-̂ 1: H-DilE j , 0: NEXT j N O LL't J.43 ( 14.1 I1C AtlO MO' Mil) • C'401 l-IC" *ND K43) 

I [.FT SUIP=I:> 140 SAVE HOPE me.H/.K 
/Jti HtlR J - 1 0 ratz + 1 64 ISO KI T1 car KftVi- - 'ra-j ; i,: CUDH im . 14SU 

41 



compuiER Linn 

Read before vou leap. 
S i nc l a i r h a v e t a k e n the r leap — n o w it's y o u r t u r n 

A n d w i t h the exper t g u i d a n c e o f L i o n e l F l e e t w o o d s 

Sinclair QL User Guide you can ta.<e tha t leap i n 

the r ight d irect ion. 

Step by s lep it w i . l e n a b l e y o u t o e x p l o i l the 

p o t e n t i a l o f t h i s r e v o l u t i o n a r y n ew m i c r o . The se l f 

c o n t a i n e d sec t ions m a k e c u i c k ove rv i ews poss ib l e 

w h e n y o u ' v e a p a r t i c u l a r p r o b l e m t o so lve , a n d real 

l ife e x amp l e s s h o w h o w t c p i o d u e e letters, k eep 

records , p reoa re a c c o u n t s a n d create u se f u l g r a p h s 

Bits a n d by tes d o n ' t a p p e a r un t i l y o u get to t i le 

t e chn i c a l sec t i on o n S u p e r B A S I C , fi le h a n d i n g 

a n d o t h e r a d v a n c e d Q L features . 

Even here y o u ' l l f i n d ihe l a n g u a g e r e m a i n s 

d e a r a n d i c adc t- l ' i i c nd l y . 

Pr iced £7 . 50 , t h i s g u i d e wi l l p r c v e i n v a l j a b l e 

r e ad i n g t o b o t h o w n e r s a n d p r o spec t i v e b uye r s a l i ke . 

Y o u c an o b . a i n y o u r c o p y t h r o . j g h g o o d 

b o o k s h o p s u n c c o m p u t e r stores or s i m p l y by u s i n g 

the c o u p o n b e l o w . 

Published by Sigma Press (IHO pages, ISBN 0905114 *2?) ard 
marketed bx Jehu WUcv & Sons Lid. 

To: Carol Sutton, John Wi'cy & Son-; L.d, Baffin; Lane, 

Chichester, FREF. POST. Sussex PQ19 IYP Nosiairpi^uirrd) 

Please send me Sinclair QI. i.'tr 'iuidrfrj at £7.50 each 

1 :ndosc PO/dieque for _ (pa^ahlf ioJi.<hnWifcy,KSof*t.i;l.) 

OR charge my credit card (D.i:c ofcxj.irv i 

Cjrc No 1 

Acccss/BardayctrdA'isaMmi'ritun [xpriWOiiif Club [Jclclc) 

OR telephone your credit card ortfcr dial 100 < UK onlv) and 
a-* I )r FREEFONL -M7? 
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Self Adhesive 
Cassette Labels 

J f I D E A L FOP THE SOFTWARE COMTANY 

^ AVAILABLE IN ROLL OR SHEET FORMAT 

N E W R A N G E O F T I N T E D L A B E L S 

^ 24 Hr S E R V I C E F R O W S T O C K 

48 Hr S E R V I C E O N C U S T O M P R I N T E D L A B E L S 
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ON A4 SIZESHffiTS 
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Exce l len t d i s c o u n t s for a r g e quant i t i es 

P lease s e n d s t a n p l o r p r in t ing pr ice i s t s a n d s a m p l e labels 

m c t a f t r r n a l 

Self A d h e s i v e C o m p u t e r L a b e l s 

UNIT A1 
SMEED OEANCEVTRE 

EURCLINK INDUSTRIAL EETATC 
SITTINGBOURNE 

KFNT VLF-LTL3RW 
Siilinijoourno (0795) 28425 
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(continued from page 141) 
loaded, but p u must no dele e line 1, 

otherwise none of the new commands will be 

recognised when YOU Run your program. 

I Hiring runtime it' he command cannot bo 

exeCLted, l i e error message produced is code 

Q — "Paratnetsr error." 

*ii:<K 0 and *UR.<. _: 1'hese roramtnds 

allow the bieak key to be disabled ( "BRK 0). 

or re-eiiiblt-tl ( t BRK 1), 

'ZAP: This command .jives a laser-type zap 

sound. 

*NSE (Length): t his command gives white 

noise i'or a time depending upon (Length) 

which run take va'.ues from 1 to 255. 

Depending upon the ength, this can sound 

like an explosion, g_inshot etc. A ma.'lunc-^un 

type sound can be made using a loop — eg., 

FOR j = 1 TO 10: ' NSE 50: PAUSE 10: NEXT j 

"SCR (Paper), (Ilk). This command 

chingjs ihe Paper and Ink colours af the 

screen without erasing its contents, Paper and 

ln:< can take values from 0 to 9 as with i he-

norm; I colour commands 

The remaining :ommondt are concerned 

with printing of user-defined graphics. These 

can be copied from tie screcn nto graphics 

memory with ~3et snd then printed 

anywhere on the screen with V i a Tile-

routine can handle graphics of dry s ?,e from I 

by pixels to 25C by 176 pixels, and caters for 

up o 2 d i f f e r e n t graphics characters. 

l-'irst. you need to decice how much 

memory you war.t to set aside for the suni^c 

of graphics characters. This is dene with the 

•Use command. 

In al! three commands, (Char) is the 

character lumber — the size of wh ch must 

hav; previously been defined with *Def, 

(Xpcts)anc (Ypos) utv the pixel coortinateaof 

a pnint on the screen at the top left hand 

corner of the area from ivhere the griphic 

character information is to b- c.ipied from, 

printed to: or errsec. 

'continued on next page) 

Listing 4. 16K machine code dump Listing 5. 43K machine code aump 
i3t i va 1 14 107 : 13 99 114 1 IO 113 I>1 i r i 97 1 11" l i t 63423: 90 : 14 lor 1 1 3 94 1] 4 n o 115 I t l 122 97 1 1 2 11 1 I'. 

n 101 99 1'B J 14 117 .17 1 J6 107 : »i 1 f- mi) | i | 102 ' =1 63fl37: (0; !1>3 11 1 1 12 117 1 16 103 101 116 1 :„ 101 102 
IUJI 3>J V.' 1 1 40 19 12 47 21-4 i . 194 147 63*31 : no 92 254 11 41. 14 254 12 40 3 751 .y. 194 1 4 • 

51 122 2.-52 203 1 1 fi 12". 147 12? i n 12 1 74 47 92 67=63: 250 "C. 20S 1 19 126 202 147 199 13 257 47 93 92 
; ly t1» ^ ; 1 34 AZl 191 in ' 1 U ;7 1 79 1 - 1 7 3 • • 4.-A79" 124 3S4 42 191 3SO 3S1 77 1 J4'7 1 r 7. 
7122s: 6 9 12Z 20; 237 221 190 0 45 7 22. 2* 1 6 247 451*95: 6 9 223 20 5 2J9 221 1VO 0 40 / 221 -3 In 
5i759i 19S 1 4/ 122 ISO 30 1/6 121 6 77 1 27 1 203 23s 64C071 193 147 •25u 12Xi 31. 176 24V 6 I 221 33 231 2JO- 7 79 
317531 22) 1 »J 32 121 • s 244 251 S3 1 76 12. 2ja 3 40 64i.21i 221 190 t 32 121 In 74 4 ?71 1 /t 245 J34 R 2 

55 7* >4 o 41.. 26 2^4 f 40 5S 234 6 47 441 234 44'-53l 33 774 n 40 i t .34 7 iU 76 254 6 40 tzl 
.1201: 3 40 J'l -Va 26 l i b 4U tia -)4 an 44I4T: 3 2v3 2SI .4 -tl.l Ml 1 1 )(5 40 U4 234 •24 
1298! 7.2 02 .51 251 Jt- 205 I t : e 4u 72 254 41 64H63I 32 n: '31 205 251 .'6 233 205 1 1 16 40 72 234 44 

7 1,09: 32 .51 205 251 34 25 5 20; 1 1 10 51 74 lb 640/71 Z1 AE 271 20S 251 76 253 205 1 1 10 40 ty 24 
1 J23l 227 254 • a SI 2~-l 4t 4/ 233 205 1 17': 1 94 641 >911 774 '0 56 31 234 30 4H 47 257 205 1 1 26 

"1257; 20 1 251 15 a 253 34 0 11 J5C r.=t =4.03i 20 771 :TI 2"! 3 234 15 40 =1 75" 7.4 c. 11 — i '.p 
• i ;t: i : 26 255 203 1 126 1 '/4 59 .25 253 3* ... 235 237 4 4 . 1 V I 32 r* 20*. 1 126 IV4 5V 211 257 54 0 233 23". 

"CfiD: 7.4 30 33 L-.'b 121 229 33 135 lb 22® 1J3 i ia 77 64;J5i 14 56 0 33 206 Z*<? 229 73 IH7 1 n 22» 195 1 IU 2 / 
"1 -,79 s 253 205 i 126 Z2 15 5-5 20i 121 22'V 42 V." 72 74 44.4/1 2735 2<77 126 52. 1. 33 20i 219 229 42 95 92 7 4 

1-97! 95 92 195 1Q3 10 UU 5 J'.'j ; 1/4 255 49 7a 44.4)1 95 92 163 IB 118 253 203 1 174 2SJ 203 45J /B 
"1*07- no 'JLI wtl D'.' J3 9 22 5 1 ia :.A 7r.. 17'. 703 n 2Q lie 6(1 £43 " V 'j 23i 1 La 7,7. 
71*211 253 l i e -b 54 11 92 75 74 27 92 203 176 257 44.39: 253 l i b V© 54 11 52 77. 7.4 22 9*2 204 1 7t 22 25* 
7143S! 203 St 1 /4 • vt 11 j 15 205 2.U 2«. / ! 234 10 642031 7 "i3 5!= 203 n o 15 257 203 1 230 24, /t 234 10 
: i - n 9 i 56 2 IVfc 7 205 21 62 32 2J3 12" 17 147. 19 ft4.'l7: 56 2 7 203 239 7: 62 22 215 124 17 143 19 
7 lit.'.: 205 10 12 1 /5 1 / 34 21 20J I 12 27 * .7; 4" 92 44.-7: : 205 li. ! 42 1 /3 I 7 74 21 205 1(1 12 -3 - /3 h9 17 

203 27 7k 62 59 713 235 73 iS 6 0 2)3 7 7 26 64345: 20S 27 62 3B 7)5 253 '0 13 6 0 27V5 27 71 
.514V1 i 203 131 16 3B sa 92 253 34 0 257* 33 276 171 22® '.47-59: 2-.'b 151 it 36 7,H 72 253 54 c 233 33 70A "49 
31S03i 193 1M 19 7V 231 134 13 40 £ 274 •m 3.- 1 36 12: 44273: 195 1C4 ^ 0 79 231 13 4l> 4 -34 K3 32 174 12. 
; i5i9» 214 49 10 I 76 92 i»a 12 121 255 3« 0 2S 3B 1 7o 64?t<7: <1* 4% 176 97 t95 12 25; 23 : 54 0 25 58 17-. 
' l i l H j 224 a •Ik Z~ ' 4 u "> •IC IOI - 'I'll 3 . 4ij -S4 « 7fi4 40 l : - 40 2S4 5 40 
7IS47: 97 .'t4 1 40 -jh t/.' 12' _j-l i / 6 i l ' i l i o : „ 50 44717,: 9.3 '•4 4i; 39 203 30 253 ili4 I/O lab 230 5u 
71541: 167 121 205 SO 127 SI' 166 121 62 12T 61 233 647.2V: 167 249 205 30 233 70 166 i'45 105 62 61 235 19i 
J lS/Si 31V 21'.' 166 IZi' 30 163 12 : 24 7> 2'.-7 30 127 254 10 44747; 1 19 210 166 250 31? IA7 249 24 70 2V3 SO 733 774 IO 
3I5S9I 210 166 122 164 121 20a 127 231 10 21f 1 66 122 44'57: 7111 U6 250 5l> 164 249 705 iSS •254 10 21U 166 23'1 
.1 f.' ' &0 Ito Izl 4f. 405 LJ 12/ 234 1 / / 21" 1 bi, 12- 3U 34-/J 1 V 1 if h ,4V 24 46 -05 62 255 254 1^7 21C 14b 250 SO 

3U17r 167 121 :os 7 3 127 11 120 167 1V4 122 12 1 .'1 3f 44 5H3: 147 749 2i>5 73 11 120 167 194 166 2511 12 121 30 
7H3! i 166 I I I 62 127 50 165 121 24 15 203 n 127 237 44-yvi 166 749 705 62 to 1 63 245 54 17 203 73 253 2 *1 

71445; 67 l it. 121 205 42 127 K i 163 121 221 33 156 121 3a 444151 67 lf.6 249 205 42 2S5 30 16-5 749 221 33 13b 24V 30 
5165" i 176 121 202 25Z 12'« 61 20J 135 1 2*2. 61 232 4 1 124 44127: 17h 41 202 252 i t 2' 61 70; 757 /.1 4 1 •"I 
7-U73i 61 2C2 124 41 202 I IO 121 61 40 33 61 40 94 6444!1 61 7C2 <9 254 61 202 110 757 f l 40 55 61 40 U4 
71467; <2 141 a1- 14; '»2 fey 161 121 254 U 4^ a / 4-HSSl 42 • 4t 54 145 42 5H 165 '49 254 0 4*.' 3 B7 
31701i 147 2C5 53 54 50 166 121 23'. e 40 3 a; 33 203 44 4 4V1 167 2C5 57 J4 bB 166 249 284 fi 40 5 L>/ 33 20> 
71717,1 53 '4 2»5 1 / 3 20 141 Vi" 55 0 ay 1/ 1 3B 44 4931 53 74 205 175 2U ttt 14) 92 73 0 BO 17 Ul; 
T172-J. i ; 117 237 i?<i 24 17 J3 0 6 i / 1 644"77i 1 • 1 1 ' 537 17t ; 1 " • 0 6 lr 1 y 
717431 779 101 3 225 \t 32 O 14/ 23 / U2 52 24l> 255 4471 1 I 729 :0i 5 223 17 32 ' > 167 02 32 24 0 23> 
-,177.7i 54 0 : s s 253 54 :o 0 33 206 12 ! 22» 173 1 IB 27 44373: : 4 0 255 253 34 !R O 3'* 206 . 4V 229 I-73 UU 2/ 
717711 24" r,f 121 79 t 0 205 35 203 16 2>5 5; 205 645 .'9l 74 7 Sfi 163 24V 71 £ O 207 73 203 16 20Z 33 205 
51733: 16 ze 72 92 15 IS IS S 33 0 C Q 211 234 64537: 16 56 72" 92 I t 13 13 a 73 0 0 u 2 1 : 254 
31 799: if. ft 775 99 46 10 105 23/ 02 41 41 23 73 64567s 7 7fi 1/ 0 21-3 W 46 10 iar 277 G2 41 41 25 75 
51817: 125 61 - 2 253 11 120 177 32 230 251 195 12 124 22 445«1: 123 61 22 2S5 11 120 1 77 32 <30 251 795 32" 252 2 -
316?7i ?a 9 A 0 -".•05 23 203 16 203 33 2o5 16 V 2!j- 445931 70 9 4 0 205 73 203 16 203 33 20* 14 V 2',1. 
J :B»I : 127 B; 78 101 119 109 97 110 57 54 52 12 44i09: 127 ni '6 70 101 119 I09 91 I14> 4-7 57 54 32 12 
llflSSl U k ISI i-'B as i r-i n o I M 1 74 177 l 3. 17 24 1 1 44437* 14J. 9-19 X- E OC- 3fC - l u 16C, 34 • ' 7 1 4 ' 17 544 t 
51049: 23 2 IB 66 122 233 77 ' 156 121 237 75 101 92 167 23"* 444 5 / : 25 2IH •6 250 275 136 24? 237 7S IO; 92 )67 

66 r 77 BP 71B 16f> 122 277 91 177 121 33 156 121 16' 644311 fc6 7'7 02 210 166 .31.1 257 91 177 749 73 136 249 It.' 
518V/: 257 t-. 161 121 "4 139 171 237 91 160 121 777 ET 257 B; '4 161 249 74 139 24? 91 16B 749 237 n ' 
5191 l l 137 121 "4 167 121 SB 165 17) 50 1 5(> 121 50 17' 644/9| 137 749 2S 54 165 249 38 1 45 .49 50 15> 249 30 
i l ' - S I 1, 1 * J l /a fi If./ if t%7 4b 5J •-.'1671,. 1 72 / 2 i y 4 j 25/ 91 1 7= 97 167 23T 02 40 
; i » . v i 239 2Z7 Al 92 167 2~7 37 7. 77 6S 4? 161 1 ? 4470/1 253 277 "1 61 92' 16/ 25/ HI 33 77 63 42 161 74» 
51955i 16/ 257 ob 54 41 249 31 235 237 -7b 42 161 64771: 167 2.7 tb 54 61 ->2 249 51 51 235 23T 176 42 16. 
31M>?i 12! 43 74 173 I6i 12) S3 84 19 777 75 177 64735: 749 42 >4' 1 70 47 141 ."47 93 114 19 237 / 5 ; /• 
: :vu:• l i : 1 ;a 1 ̂  a::' 1 7h SB 174 171 % aoj 1=4 a i •41 1 73 119 23/ : fb -0 1 fb Z+1 3 Z'jZ 2 t i ^ 
51V93: 34 33 9 3H 177 92 167 77 4 7 se 165 171 no 64763: "4 221 s : 9 SB 177 9? 147 22 43 50 143 24 V 
5200V: 170 121 166 121 74 17| I2S 221 34 9 a 37 0 64777: 1 70 JtJ »2 16b 249 54 J 71 2 47 221 54 9 0 33 0 
52025i 1 Z< .66 121 195 1 lO 124 3B 170 121 221 :90 0 215 44 791: 1 74 166 249 l<t 110 232 3B IT r. 749 72 190 0 210 
3205/1 166 ! 22 163 121 171 121 24 16b 121 42 163 121 641031 16(, 230 SO 163 2 v> 42 1 71 24? 74 166 249 42 163 244 
• 2031 • H • .24 54 1 77 i n 33 1 7>. 167 S'J 17 22! I9.i 1 1 44819: or 34 1 77 149 7.3 124 167 41/ : 7 721 19 « : 1 
J2043: 1V4 16b 122 43 ia& 221 IV... 10 1V4 16b 127 193 12 124 446571 194 ISO 4 12£ 221 190 10 194 146 :95 • 2 252 
;;•>'.") i ea lib 121 61 203 203 67 207 fc3 A<:< TJ 0 O 44647: 5® 164 74? 61 21J-* tz 207 63 Tvi" A- A'' 33 0 0 
}2CV„' l 22: 11 11 22 0 203 65 4a 1 33 3C*7 35 203 IB 64861! 721 94 11 22 O 203 63 4H 1 25 JO", 75 203 10 
5210?! 117 32 74-1 235 213 2' 137 121 257 82 r iH '.bb . 2 - A4P /'•.. IA7 744 2iT 42" IS 7 J-U ; i 7 au 3: a l AA 
3212H 34 1 1 / ' — 1 42 I 77 !L-1 33 166 121 1IV 55 ta 16/ 121 64S09I 74 !??7 4i 1/7 -49 3B 16i : iv 33 r.s 167 249 
77135s 119 JS 237 79 159 121 113 33 112 ICS 9a 23 "4 137 44405: 1 1 V zz 777 7£ 159 -49 1 1 2 33 112 103 96 25 7.4 ir,» 
57149: 121 12 124 St I / J2 16/ 102 166 I2J «2 165 121 44=171 719 195 7S2 50 1/7 92 16/ 302 164 23H 4 2 163 249 
721671 20E u: 124 126 50 itu 121 33 126 167 20: 146 122 35 449JJ. 205 or "52 126 50 lbU 249 53 126 167 20 2 1^6 7SO •35 
" 1 77. t* 36 (16 xaa tee t^l J I T / : M 17 i n «(< 2v/ '5 164. 24 J -43 I f / 22' 221 113 1 / 
52191: 205 170 74 71 79 167 126 235 :2S 40 J 2o;, 79 16 203 17 • 74 71 79 167 126 i33 .22 40 4 79 I t 

2*3 79 ?03 2i 4 12 a ; t t 160 121 104 40 43 44=771 7173 ".9 203 22 4 12 U t-J 16U 249 134 40 4 7 
7*. .':9s 271 52 17 72 21 1Z7 67 177 1>1 193 IV? 14 0 233 44'ii ': 221 17 32 2) w7 67 17/ 249 193 !9~ 14 n 235 
32733: 170 14 126 0 2-55 Ju ' /a 17/ 121 24 b 62 / 1 : 7vi3 : 70 .4 1 • -> 7 1 177 '49 ^ 7 
3?e47: 161 3? 19 26 t 47 7 160 32 1 13 B 24 43i 15: 161 19 26 £ &2 7 160 7? 35 11 ^4 
32261: 200 110 237 6'J 210 40 3 >1 2(12 5U 16 252 6!ifi29l .-•-.r 4y 22i> 7 40 - 71 7.;.- "3 14 252 35 
32:75: 1-J7 5 255 1£4 72 2 6 173 241 61 32 135 {.Hi -1 : 19" A'.' 255 lb'1 6 1/5 74 . Al "2 153 :9r. 
322091 12 1 74 221 t-l 14 0 24 4 7- 1 34 14 I 30 1 7/ 65o!?7i 1? 2*21 54 1 . 24 4 221 54 14 1 56 17* 
- t Jos. « 147 'ij'2 164. 1 IE i : i 2CA 124 124. Bo 671' 7, t if, 166 2 3 ' l a . .'4 7 ::. ' • i.' l/A 00 • f.. It 
725171 121 51 126 16/ '.66 122 211 205 14 .70 40 / 1-3 45i 'T.: 749 - p !26 It-7 2*72 166 231.- 221 •07 14 4;i 7 33 
2.77 11 75 3ft .37 24 73 177 :2I 271 34 19 O 243 9"; 94 3« fit 235 24 7 3", 17". 74= 771 5 4 1? 0 74f, 

. ^545) 233 :o7 124 77 13 253 203 2 198 223 241 1 229 20 5 I .1 205 77 17 2*53 2<t7 J 190 225 24 
72 5S 16b 121 ^ ^ . 4'l :43 1^.' L'Ẑ  .21 113 17 237 -i ••> 2. 1 HI 1 147 1 97 : 17 : 7 
o2>/.ii JOS i :<> 54 221 2 -J /O 4c 215 ' i 5 ,2V 203 2 U r.j '1 i 1 - 1 > .1 - 41 111 40 -.13 .. 1 • 229 203 Zl» 

1 1 27X' 241 71 79 •67 126 • 233 225 •10 7 7 16 43 33; 1 1 225 109 241 71 59 16/ 124 .55 225 40 3 16 
32»01i 25s7 JC 4 13 3t 16U 121 IL'4 4<; Ml 221 <-', -.9: 7*17 "c"". 4 1- VI 3D Ibb 2 49 1B4 40 B1 22. 
- r 2l l5 i 37 1 - s^ B .9 257 67 177 1171 193 197 14 '•-i >3. :1 1 r. D lb 2 57 6/ 1/7 .49 1 97 197 14 0 

•'. 11 . T 71 '.4 ry. i 7r if. 7 . '•ll-. 21. . - _••_ i 2*1 J. 1U /V »I3 21 ' 2 .3 "17 
[ 1 219 209 124 8 25". 237 77 J/7 121 24 25 62 7 !.*,.! 1 1 1 1 1 223 209 .. 4 U "ii 57 73 1/7 -4V .4 23 62 7 

3215/ : yi ZU lb w 2'6 B i i 1 203 1U 70 40 V 632 731 161 772 B 11.1 IV 26 ;t 221 202 1 a 7ii 40 9 
'.". 11 2 :3 i29 219 . 1 7723 Z V 233 62 t 160 32 / .53 2'13 729 703 1: .. 2r. i'lir 235 7 160 32 7 

32»OS: 1« '0 •K 20 e 'J* 165 221 10 0 - 271 •1 44 .4 16- 2*21 74 18 1. 
721 |4 .' u 41. i î.' .. t 2.HJ t lit 3 11 . 1 : 221 •1 1 - • ' 7 .r'iO 7 4o 7 71 

32513: •v. ̂  b 16 23; Si 2'1 ' br 250 4" 71 V i . -i : .- 6 252 1 27 • f .0 ( I J 71 0 
32V2": 16 ;E3 24 1 0 ID 1W 5 62* 255 32 2 trt . ' • : 157 24 l 1Q 19- 235 ifri 72 . 

t, l i ' 254 7 i 2 t 54 1 241 • .54 4 221 714 18 1 . 4 
el : ';4 1 1 1 124. I-.5 . 2 124 2 K ' i n 36 - 1 1 - . , A, 1 •, 4-. V* L 
TO t 723 1 1.2 207" 2 1 3 V- .1 22 24S '.'. 7 40 • ..a* .to 21 5' 43» it* 2- • 77 • 247,1 167 41- * 

325H3: I t . I t ib 2.56 S i 254 177 230 202 • — - » "f.* * -.1 4* 1«." 1 1 '/-' . 4i . 27,IJ| 201 r 

I .1 1 - 1 -1145 7 • 
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Listing 6. Demonstrator, program. 
: HJI.C I-CC - . 6 1 E D .•-•,..».;.. • ; §-M T I-F-RN LICSB^ITLII .'-A: I . 

FEE' 
•>« .1- : hum - T>TKMtr- l ' r « 3 l t I'sosrt 
to '.tn • tenia icMiH' l i 
63 PORDSR VIATR 4,0 
70 f'FVIwr "thli proar^ v.'e-..-- riinv I---. new ton.Ti.4111̂  i f 'Jir -ended rAbi 

C oc uses. 
1411 1*1- [ W 'Tl . 'dr v a< v . t t , i l a u n i = - " 
<» Gn s if Friott 
t'Xi [ Nf ' give? t n s sr. .n:." 
HO FOR 1-1 IT.' V K:*T .1 
120 POUSt M 

t'l-lH "Vc-j . .«• ru njke? jhitc nem*. 'or n.p lesi ana c du-slml̂  ct 
C. tl-p mtrn.̂ d 

14:.' PKIKI TAE J0(" '••rstr n''" 
13' PR I t.F Jhrrp r. 4 nulib** Ifgi* 1 • USStC til" l*n<]t-) ol the COml 

.1 " 
t fc" FOR 1 - 1 r e : S O ; HEX t 
no 6U litis <fcico 
lb'." PHIM "Tlisrc 1- a CEiTirurw! fir on^MHi. the D7EA! hey. " 
I9v» PRtHF >brl 0 Jl6Jbli-- BREm:. " 

rMhl «ark 1 r-t̂ -n^h. p. :•„. 
iii>»b<-i >> 
i2'> I kiwi 'Try |ire»9ina bhi.fi- »in - 'Ii- cauttsr is rimni 15 k(> to tlMV 

--..-. cop t-i iti i m 
140 FRI'II Ar 12.13; J 
ib" UiXl • 

"ftlM i l IS,','! 'WUil 16 new fwi- ofilcdi" 
k 1 

IBO CO sun 9I>» 
300 FRlPir 'There ar"» &Pv-.-n) r<.1 uraptucs COiin-nlt. 
-T10 fftlNI ' I0B 3("*«.r (paper 1 . (ink) ' 
320 FAINT "mil rliinije tr-c pspo r jnd ink tolou-s tno mol f -rff-r,-

IRINT Mi l iw l crAitftg • tnls. 
740 COIN" Toper and 1 iv. utowg toi take VJIUP. f-n.n 3 tc 9 M Kith If 

f Fiorina! cuflnaries- * 
"SO IKINT OF I 6 ,2; ' PREB3 i\ KHV tn rhino- col Our" 
160 FOR 1-0 -n i 
1/0 rous; 0 
3a0w».r:r 
39C< flEXT i 
302 PfilN ill lft,0; ' 
.v5 inn „-i TO ;o»i klji .. 
4O0 30 ri;II< 9000 
-S|!"i ?lltN" lie rcirtalmnj cci*u*'ids il 1 ci. vcuto priit qr^pFjes at any pl^tv 
e-* the sercpn. " 

viflF̂  'VJU tell use jz tc -i- qfaphir*. ^rd th»HH t *r '.r. 
^ larae yr . nish ov:n tp to 73b x ]7t pi 1 sis." 

PR[N" "Tirtst you n-.sc 1 - lion -sny chirictw. yoL need, anfl nni« 
n> <••• ne--»crv is 'pquif^J ti» 

440 PHI. "t".C.TIi The imn-nd ! " 
15/1 Ph IF- "It r;,"-.. .• !ncW3i,(n,i.Dr,l" 
460 Pull. ' nthara-. ro. ol ch«r - .iT-cmcrj' - otoro t fcytei, 

47-. pr [T.- V-.1J then dllOi.*L«. >PACC by IM'J nj JWMTO" <.l 

4G" MUM "is yik t'l.t lhi» cannatia," 
49"* FklN" " D.2S6 It iituiifJ- ' 

• 60 Hill. 9500 
' PRI1" "Of ter ailo^^iin^ urtphics SSACE ^nh #,i4Sf, yot coiti dot thu u./ 

Si'J PH1H 1 "f- it > icna-> , l»l rlltil , Ihtl" 
' i.̂ t- - r̂<1 ib*. • 

IHlft "Hiildl - I lu l i t pi OlB" 
I ' l l " I tO >76 pi fib-

ITf'i F0J.-I ' "Vou canm . Ii-n-jr Ihc 511c ^ ll Hr 4, an:c dptlnail. 
6U0 TU =LUK 9X.IL 
tlO FRIN" "T,« 'i)-t co îiand tl'fc" ijrlb Jfftj for tno graphs »r"C0i 
Ot 4 tli— nci (etr, .'.ric it C-'.h The Ir* idywiO'i 1t.11.1j »pu:' 

FP I N ' " . « f c i t B . f ] , | . , „ , , J , ( , H u a l " 
r.30 rR I pi" ' •cut i.-n-i : , ; (K>" I , (YPSSI " 

* FIVIN ".pes *rt< y'p''1- " Hie 1 Jn^ y .11. .. 1 :i-iJin6t«a t f I l|> 
Itflt ol J nn Irofl-

AVI1 FRIT "hv-II* Mir ono^i: 1'. to ttt * "11 I " ' 1 

'out 

SFocl'iBd position, 3r it 

conurD:. Iho cmplete l u t 

'»scr <pa3Pr-1, 1 -1 1 " "ibse m 

O0O f(*tw* o- "puT " ' 
FRiN 01 13,0; "PreBS t: o c w f f l -

. ,25i,Bi"qifl 1.0,&3 
tuc rfl'ir.: :i 

•'IPC jonvf I111- hei?. toe.fl *yul ^̂  0 onsc.1 Qr̂ priM chfit ô  •.••• 
r J "d It I.K ryved across ItlP ^ r«r r.11̂  p.; ol . t „ • n— 
bB2 FFrtN" "M, prints «'<p-uvEr." 

li INF 7 
rCFL 1-1 RC -3LI«PUT l.J.IIU: PJL:I J 

'jtz reft rn . SIFF- input u^tr 
7i5»ijpii«f :,7 
770 eu StlH 
'l)r,> FKIf. " lr (rlMT ,(tf-r-.i, lyf^H" 
79I'J FFllN" ' "MI . 1 rrfioo 1 ch*f ̂ ctW Lnc 
bA'Shil to cla'Ar part of tup sr r-ir ' 
000 rr<ln Tlut 1„ L11? last ol ••f.B 
131 
0i<> I K I ' < • • r i s , icrq-.n; o r . o / l -

•ih.irs/, 1'it 111 r ••• 1 "nd-cl lehair) , <M; dill) , ( ,1.1 " 
1-20 FF(!M" (chert. ; II pot I , lypm)" rout (cnar:. Ixjo^I , <ytC3)' 

dwr 1 ,<• ^c^: , 1 yp«.i 
B30 03 308 9000 
r-40 PRIM '1- n-lly, - -liur • CeTC using Ire I' I—norc 1A£»IC tl insv 

« jrj|*iict around tnt r — L " 
ObO WIN; 'h t , is uied la infiy the qrrphic ztnf HI. 1 ; ' 
UMi th" rliaractci'a ir 11*. ^ Imr ytor ar^pni-
Hiy rntl-IT " ro i"H r Hi ull 
n7(l'i.<99 S,2lXii«dat IS;«de< 2,:2,:5i»d»f *, »jet 3,4, 

i: 

y; - oiu 1 ir.j Oti /• 
"X' -1 ~D S 
910 1FT > I I; -0 

UET t! I ; "IN* il-fiM7f4l 
9SO rt«i J 

gc sut? •*1.1 LJ'.' 
ULS r 4,> 

V53 MINI TOP 3l"F'l«e vlui bwls rtw V" 
9b0 FUR -1 J S3 
*?/i> 1 JR . -1 -nr. 
93u«pjt I, x <F>,I t23 
VSO Kfcxr F 

IOM FTIIt k-] u 3l*pi.t 2,*<F.|,1«2S 
IOIO L:T i.<K>rw 11; •»«•.» 
H>i0 1 
IU30 liHT ) 
UHOHt-p: CLS 1 »s:r C,2 
1030 Fir: u ^ 
IPNO RIR I.-.I TO >-.•• RTF? -
lO'OFoji :.i , 13.'! I 
lutfo to iv srct"* ; 
|!.S I.;,.K 3,1 , ISOL L.!£ <1 I 
llfrfi 
1110'DJT IE'.1, M I 
1120 FJR J-'.' IC 71 
113--.4p.jte I V - ; n p u t t , l i t , > • - - • -
IH'»Urt 3.j«6*3,l3'J 
11J.-. • 
lU->»nie ISOKilr ".,147, ISO 
1 ! ' ' . • y ; i j i 

R±sTckF oor.n 
u...,, F}R i-0 33 i'/J 
h" :o 
OOJO F1F-EJISS '-•tj.n 
0v*0 Ft * r * , 
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(continued from previous page) 
The *Get co.nmaiid will copy a character 

i'rom the specified pos tion on the scretn. j n d 

store t in the graphics memory. It can then be 

pririttd anywhere on the fcre.'n using *l'ut. It 

the values O."(Xpos) a id ;Ypos) CSLSC PAR: of 

the charscte: to go over t:ic edge, then it will 

wrap-around to the oppnsit;: side ot' the 

screen, The *t!lr command can be us.-d to 

erase a character, or alternatively it cut be 

used rr clcur i window on ilic serecri. 

For example, ihe instructions 

'DEF 1,16.16: 'GET 1,5,175 : * PUT 1,240.15 

woi ld copy an £.rea o f the screen 1G by .6 

pixels in size from the top left of the screen to 

the bottom right. 

I f you would like a cassette ttpe or the 

machine etide mic demuisuauun programs, 

please send £3 to '17, WellingbDrough Road, 

Brought on, Kettering, Nnrt lams. N N T 

1PD. 

Listing ?. Demonstration program 
. I I i i tii- — K : . , i s t . p f n -o- ti-r. U P I . I I -rr ; T :a frr . . j.-js.; 

lO i , s u i - t ^ - • ' - o :o H i . • if. > [>1M i ' i t 4 * N r.r r rI. . .<•, I -T.IT . • -. - I -io i rr ri. i..ri..'. J.-II i . • -fir rr n- - Ifij *l .4.1. rn 1,1r. 
r.ct r rr f t. ifi • -1-4- io .n i % . r 1 
•It! I- - . I . 1 ,VO IK- Sill 

. *> — « , l̂ T i.,'0 jtvl _ - C. PC 1 'JT ifl --.1 t.f. :UT s 1 (I I • > : -. ' __o r-c r s . 4 o 
2SS ?:o ps r*.x i>M ;>JT .JO PCI',' 
a * o ^ ̂  j . -
•̂-O I'HW 

OO '"C OOVJ iT - o 
« i 5 r r ip , r r . i -

• It K , _ hfl 1 ' . r rj j ir v- GO ^ -000 i • * v 

A B C D 
E F G H 

T 
1 

— r i.- 1 
• j r- , L 

n N o 
.V ' f 

IkEt, CD TO 1010 

10:.' P-fi lr.* ^ * L . " ' - M .> rru mo • 161- i-rii : or»::r c> itdfi ri-iF- .-t T; IS ,CT . II . . n t . l 1 lOSS .CT . • . •• Ltr C - IT 
'-!->(. J-L - - lOi 

* n , i . • 1 i i | , . « : t l * n i t , i l . 
1050 L£T « >! 
101.0 Lt I , nlr.-ll.; 
1070 -nl-,-1 
in in if XI 
II •'• RI>T 19OBT.CF CLS 1 "HI.- V^BTR 4 
1 !|f F11t»T "M! ?l;'U»r curstr' I'ftB ;il -.«»» Ir r>.l ;rni 
1120 k̂ 111 ' T.-.I. .;11 ' LP eDr'C^t' ! "AO 1 ll ' ricn 1-' 
:Uf I it IH" MP '11BC0'iT4F I". I lai ;|i» J" 1" MKL" 1TA6 
»S«. ' I INT 161 zwt.et A 1J' Irnil i • rtorr • 
lltP rf'llir l\T. . : .11,̂  . lAIKU-ilAtf =41 t» 
llyo LET r««0 
ll'O FUR 1*1 TC 16 

li-fiectu 

->W0-

ii^.i 
1 
1?1U 
/ »10 
3710 

2J30 

71SC 
2)60 
7171 

7190 
Vtbo 
ZI10 
-I7P 
7:30 
7l4f 
213C-

2160 -|| Jft 
1 

VJ4) 
-.".1 i 
2WO 
3X<-
3.» to 
V.-2'J 

SW> 
SI-.-
3WO 

7-JOO 
> 1. 
t-.. o 
v 't.I 
V 1" 
wro 9 
.. 4.. 

-- r,ii 
4.11.: 
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Strip 6\ 

it-itititititifititltifiritltititititir 
THE ULTIMATE IN AMERICAN 

SOFTWARE FOR YOU ON U.S. GOLD 
U.S. Gold is stocked by all leading computer 

stores. 
DEALERS! For information on how to become a 

'J.S. Gold Stockist^write to: CentreSoft Ltd., Unit 24, 
Tipton Trading nstate, Blocmfield Road, Tipton. 

West Midlands DY4 9AH. Telephone: 021-520 7591. 
Telex: 33 / <Lb8. Overseas enquiries welcome. 
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1 IZJ\ 
All American ScfMare 



G A M E S . . . G A M E S . . . G A M E S ] 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

GAMES FOR YOUR 2X 81 THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

MORE GAMbb hUK YOUR 
ZX 8 ' (£3.50) 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

GAMES FOR YOUR 
7X SPECTRUM 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

MORE GAMES FCR YOUR 
ZX SPECTRUM (£3 .50) 

GAMES FOR YOUR VIC 20 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

MORE GAMES FCR YOUR 
VIC 20 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

GAMES -OR YOUR 
RBC MICRO 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

MORE GAMES FOR YOUR 
BBC MICRO 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 

GAMES =OR YOUR DRAGON 
MORE GAMES FOR YOUR 
D R A G O N 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h 
GAMES FOR YOUR £TARI 

THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££'$ of 
Entertaining Games 
for only £2.95 
Each book contains more 
than 20 quality games 
orog rammef , each one 
specially written for the 
seres and unavailable 
elsewhere. Moving graphic 
games, arcade games, reflex 
flexen and bra-n stretchers 
are all here and g iaranxeed 
t o p rov ide hours of 
entertainment. 

O n l y £ 2 . 9 5 e a c h GAMES FOR YOUR 
_ ATARI 600XL 

B ALV1 «V • ;AFFLR V. S. *. 1 G A M E S FOR Y O U R TRS 8 0 
| G A M ; S FOR Y O U R ORIC 

B ALV1 «V • ;AFFLR V. S. *. 

I M O R E G A M E S FOR Y O U R 
I ORIC 

B ALV1 «V • ;AFFLR V. S. *. 

: GAMES FOR YOUR 
COMMODORE 64 

B ALV1 «V 

IS 
MORE GAMES FOR YOUR 
COMMODORE 64 

B ALV1 «V 

IS GAMES FOF; Y O U * ACORN 
ELECTRON 

B ALV1 «V 

IS GAMES FOF. YOU^ T 99/4A 

THE PERSONAL 
COMPUTER 
HANDBOOK 
3rd Annual Edition 

TIM HARTNEU 
The complete guide to 
S9 lectirg ind using small 
comourers, including an 
explanation of how they 
work and what they can do 
for you, a defiled analysis 
of the available systems on 
the rrtorket and how to buy 
them, and hew to get the 
most from your computer 
with ar extended step-by-
sfep guide to programming. 

Only £4.95. 

WRITING 
SOFTWARE 
FOR PROFIT 
A.J. HARDING 
Must IU flsvd'e authors 
begin writing programs at 
home and many have 
dreams of seeing their 
hardwork published. With 
this in mind, thi<: hr.ok 
examines ho/v to choose ihe 
right machine and the righ t 
computer software befo re 
explaining in depth the best 
approach to program 
writing and submitting your 
1in ish ed proora m. 
£4 95 mmm 

I W W M i i 
• J L Q R j m p n j r : 

Available from all good bookshops, or direct from the publishers addirg t2'/i\ to the price of each bo^k ordered to ccverour postage and packing. Please 
make chequesfP.Os payable to Virgin Books and send to: Computer Books Offer 3, Virgin Books, 6 <-63 Portobetlo Road. London \V11300 

MILES BETTER 
S O F T W A R E 

2 2 1 C a n n o c k R o a d , C h 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 e p h o n e ( 0 5 4 3 5 ) 3 5 7 7 

U.S . G O L D b O H W A K f c 

BEACH HEAD &.00 1 2 0 0 
SOLO FLIGH1 ' 1 2 . 0 0 12.00 
FORBIDDEN FOREST * f . 0 0 11.00 
A7TFC CHALLENGE • £.00 11.00 
SLNKY ' £ .00 11.00 
DALLAS QUEST 'N jA 12.00 
FLAK *N»A 1 2 0 0 
NATO COMMANDER * £.00 12.00 
SPITFIRF ACF * £.00 12.00 
POOYAN * £.00 11.00 
MYSTIC MANSION " E.00 11.00 
5NUKI : * S.00 12.00 

• Avulsb'e fo the Atari 
Fhone for software availabi ity and top soltware list 

for t h e C B M 6^1 e n d A ta r i 

It's a knockout! 
The top selling 
Arrericai Joystick 
Control with a 
10 ft retractable 
coble stored in the 
b a s ^ . 

"wo fire buttons 
and sel f -center ing 
action. Suction 
cups hold i: firm 
to a flat surface. 
Very robust -
arcade 
proven. 

£ 1 2 . 9 5 
+£1p.p. 
Barclay/Access 

Dealer enquir ies 
welcornc 

DEAI\ ELECTRONICS LIMITED 
G t e r d a e Park F e r i b a n k Road Ascc t 
Berks Tel 0344 885661 T e b x 349242 

• 
I 1 

KKJJ 

146 YOUR COMPUTER, SEPTEMQCF! 1901 



RESPONSE FRAME 
Do you have a problem? Your manual is 
incorTprehensible or you just cannot get the 
hang of that p rogramming tr ick you ti iec -
whatever it is, T im Hartnel wi l l do his best tc 
answer your queries. Please include only one 
quest ion per letter and mark therr "Response 
Frame" , 

Q L T I M I N G 
| I have finally, after months 
and uii.mlis and month* or 

wailing, got my QL. l a m writing 

a game in which the time it takes 

a player ti> enter a move is 

crucial — there is a limited 

number of seconds to enter the 

answer. I thought the inbuilt 

clock would he ideal for tins. 

However, 1 :»n't t*ct it to work aft 

it claims it does in the manual, 

and to extract parts of the DateS 

— .il.him^h ilit iiKtiiuiil suggests 

this is die same as extracting 

'slices' of any string — seems 

impossible. How can I do it; 

Ian Cavalier, 
HuJiinidar.. 

I HAVfi At .so H\n sonr.c problems 

working out how to use the clock. I 

si Kgesr yo" define :wo procedure!: 

The first one, which vou conic ca'l 

something like ^ctclock would juil 

reset the Llcvk to ^civ Jliei eue i 

move, wrh the I ne 

SDATE 1384,9.3.3,0,0 

or you could iust include ths within* 

ihe program, if you didn't want to set 

up a separate procedure. 

The second ore, to print jus" the 

part of the time you want on the 

ecrcor, cculd be called 1-riuiclocU. Ft 

would nc:d to include 

C.OCKS = DATES: PRINT CLCCKt 

(IS TO 2C) 

to get minutes and seconds, or 

CLOCKS (11 TO 20) 

iust to ge: the seconds. The last two 

characters of GlockS can also b: 

decked for their numeric value if" 

you want the program lo do 

something af:er a specific time has 

elapsed. 

T H R E E A N D O N E 
| On reading that some Issue 

Three ZX Spectrum owr.crs arc 

experiencing difficulty loading 

commercial software, I am 

writing to iaquire where ynn'v* 

heard of Issue One owners 

liavirg problems loading some of 

the latest soft wart releases. 

Quieksilva's Ant Attack just will 

not load on my Sptcrum, and yet 

il will run on my friend's Issue 

Three machine. Could il be that 

software writers have now 

mastered the Issue Three 

problems at the expense of Issue 

Our owners, or could it be that 

niv trusted Issje One is feeling 

its age? 

tirian Kultardson, 
Sitiirgbturne, 

Kent. 
THERE SHOULD I I: n> problems win 

Ait Attack a:, I have seen it running 

W H A T A D D - O N S ? 

quite huppily on an Issue One 

machine. However, I have been -old 

that there is some current software 

which "hiccups" a little on Ifsut 

One's, 1 suggest you go back to ihe • 

store wher; yuu bought Ant Attack, 

tell thzni it won't loac, and get 

ancther copy. I f ihut doesti'. work, 

perhaps vour machine w ledine its 

age and ei:her an overhaul ii called 

tor. or you'll have to settle for some 

other program. 

BBC SUBSTITUTE 
• I used to own a 4SK 

Spectrum, and was very happy 

with it. I especially like die 

Screen* and ATTR commands. 

Nnw I h:ivc a BBC. Model H. To 

m y s u r p r i s e — a n d 

disappointment — I have found 

lliat tliiri compulcr docs not use 

those commands, sit I feel very-

restricted iti what I can do. Is 

there any way l can substitute 

these commands on my BBC 

Micro? 

Nat man Butt, 
Dean Perk, 

Kenfttte. 
Yoi* C.jN i St-: the Point command to-

return the colour of .1 single pixel. 

This tines run work in Mode 7. 

Alternative!/ , and far more 

saiisfacorily, .'iiu coul<f investigate 

the operating system call which 

provides the functions you want. It is 

explained iin nage 4'.1 of thr isrr 

guide, where ther; is a program of 

110 lines 01 so to demonst-ate ho* it 

is done. 

A C E IN T H E H A N D ? 
• I am interested in learning 

Forth and have noticed that the 

Jupiter Ace is now available 

from fome sources for as low as 

£25.95, However, I am reluctant 

to buy a machine from a 

company wh.ch is out of business 

and for which there iti no 

expandability and little software. 

Can one get a colour board and, 

if so, is ii pusaible to generate a 

true hi-rcs display? 

CJ Slide, 
Rochester, 

Kent. 
I t SEEMS IT voi ni l be lard to eo 

wrong with a machine, 

although the Acc is he;oinng 

increasingly d.ilicjlt :o get hold of.* 

An add-on memory1 is th; only 

peripheral which ' have seen widely 

adveitned. Il ntg.it veil be a better 

buy lo get a Spectrum, and then my 

one of the available forth programs 

such as ihil pioduccd by Art:c, than 

start going down a dead-end «re;i. 

M 1 have a BBC Model It. and 

a m very pleased wi ih i t . 

However, now that I've been 

using it for a year — >mcl have 

saved up some more money — I 

would l ike tc expand the 

hardware, I n'ould jppicc ia i t it 

if you could give me some ideas 

of the priorities I shuuld assign to 

various bils of add-on hardware, 

so I would know which ones to 

buy first. 

Martin Ketshy 
Smthsca. 

Tins QtiliSTIOS IS. I'm afruid, almost 

impossible to ;.nsver as you do not 

indicate ihe pr.me use of your H13C 

Micio, noi i!.» you .ell IIK what 

hardwire you alrcacy have. 

Hovcvcr, beep ng in mine thai vour 

letter suggests you have a "base" 

Model B, and ihit your activities 

wiih the computer p-wuimahly 

.nclude playing commercial software 

and wr.cing your own piogruns, I 

w o u l d rc ipgcsi ( l i e i u l l o v . in: ' s h o u l d 
oc oons dcred lirst. 

A disc drive is a tremendous asset 

'.o hive, and VOJMI soon wondrr why 

you put up wnh cassettes fen so loos. 

wide range of drives is available, 

"rotn around jtl60 lor 5'A inch 40 

'rack, single-sided drives, dual drives 

of u similar :toniarc art tround 

£340, snd a double-sided : inch 

Microdrive — \vhic.i s totally 

compatible with 5Vi inch ciives — is 

available from around £211. 

A joy .tick w.ll ;dd a lot to ycui 

earn: playing, and these Marl from 

around £ Id. [" writing your own 

prourarr.s is a h i ^ ' i r r p r i n r i i y than 

running commercial games, you 

Plight consider adding tke Second 

Processoi. Full deiaih on this ire 

available from Arorr Computers 

Ltd., Fulbourn Read, Cherry 

Ilinion, Cambridge, CRl +JN. 

E A S Y R E M S 
• In an earlier issue of Your 
Coittfmxr, there was a £.ia<ie 

called i'rngger, which required 

one long Rem statement of <121)8 

characters. IJlease could ycu tell 

me an easy and reliable way to 

do this, as I have not vet fully 

mastered machine codc on mv 

z.x-si? 
ii GS)>»»ioiii, 

S:udlty•„ 
Warwickshire. 

THhKt-. .'iKt: many waysof solving thr 

problem. A particularly elegatu way 

— developed by the former chsirmin 

of the Durc i ZX. Lsers Group, Han 

van Abhc of Wasseiiaar, a:id massed 

on » TIC hy Jan Wrhoevrn 

siigj?."sls 1'cking clie inacliinc codc 

into a Print statement. The 

piucjdu.e is as follows. Type in a 

I'rin: statement with ti e struciure 

PRINTO-O + O4O+O+ ;lc. 

Kvery combir.aticn o:"a ..eru anc a 

plus sign takes up one byie for the 

character zero, one byie fcr tne 

delinite' (126): five bytes lor the 

floating point representation, and 

one bvtc for :he plus sign. Altogether 

this yields eight bytes of memory 

space, w.th only two hyrrs nf v m n 

spacc. You next eni:r lac line, 

POKE 16513,234 

lo change the Prim to'.ten to Rem, 

and then use your hex loader IO fill 

rhe Fern 

Another method, devised by Jjn 

Vcrhoeven limself uses a single 

Irrge Rem statemen. which takes up 

aboui 20l) spices. This line is 

repeatedly edittcd, ond dur.ng eveiy 

edit th(> lint* lumber is <-hanncd. Yen 

iirsi type in the large Rem s:atenient, 

and use Edit to Jier tlic line number 

several limcv Ncxi yuu rule: the 

staiemen; 

LET L= PEEK 16511 +250'PEEK 

16512 

tc get L as the length of one tin;. 

Add 4 IO I., i nd idd the ncv L to the 

old L. Poke a Newline (118) in 

lecations 15514 nnd 16515 to 

p r e v e n t I h ft ( f i s p l n T f r o m 

uncontrolled scrulling during 

linings. Repeal tliese steps until 

enough spac: is resirved. Jut., take 

cure, as £ mistake iseas.lv mad:. 

C O P Y R I G H T 
P Wc are setting ap u software 
bu.iincs), itnd ai c wr-ndci int; 

what to (lo about copy right. 

Also, what tape do you suggest 

we use lor sound and speech? 

Si won Martin and Craig Stagey 
LyitsteJ, 

Kent 
THE PROIII.I'AI OF copyright is a 

difficult one. At :he noneiv, doipite 

lhe best efforts of the Guild of 

Software 1 louses, it seems impossible 

to slop |iconic co^vui^ t'ou tapes >1 

thev want to, although a few 

ingenious systems — sucl as 

providing a aard-to-photo:opy 

colour code card which tells you 

which numbers lo enter at the 

beginning of a load have been 

tr.ed. 

Ar. o sound utxl spccch. I'm afraid 

you'll have to develop yout own 

rcutir.es, if you arc lo include them 

with your programs. 

In ihis column a few months 
ago, l said in response to a 
readers question, 'hat I had 
had difficulty including 
Verify w>thin a Spectrum 
program. Many readers 
r.nntncted me ro point out 
thct il is. In fact, very easy to 
do. Among ihose .vho took 
the troub'c to point this out 
ivas Isn f.oace, autnorof the 
Buybyte progran Computer 
Cookbook. He says he uses 
a standard Verity line at the 
end ol each of his proira.ns 
— which is still there on (he 
commercially-a/ailable 
csisse't6£ oi his work. The 
line is as follows: 
999" CLS: SAVE -n.-me offHORtam" 

L1NI-.U : SAV2 "naire" CODK 

&5120,4li: VERIFY "r.jmc of 

pro tram": PRIN I "PROGRAM 

:>K": VERIFY "uaoic" CODE: 

I'RI^T "CODE OK." 
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NEW 
TURBO 64 

GAMES 

Also available on 
Disk at £9.95 

An action 
thri l ler by the 
C O M M O D O R E 

TRADE ENQUIRIES: A N I R O G S O F T W A R E L T D . 2 9 W E S T H I L L 

packed 3D scrolling arcade 
aulhor uf Space Pilot 

64 £7 .95 
D A R T F O R D K E N T ( 0 3 2 2 ) 9 2 5 1 3 / 8 

r 

MAIL ORDER: 8 HIGH S~REE~ 
PAYMENT BY CHEQUE P.O. 

HORLEY SURREY 24 HCUR CREDIT CARD SALES HORLEY ;02924} 6C83 
ACCESS/VISA 50p POSTAGE & PACKAGING 
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SOFTWARE FILE 
Software File yives you The opportunity to have your programs, 
ideas and discoveries published. We will accept contriouticns for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check ycur programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions pjblished. 

Rhythmix 
Timothy Closs, 
Shepperton, 
Middlesex. wmmzd 
RHYTHMIX ENABLES you to record digitally 

up tc si>; separnte sounds which may then be 

replayed manually on the computet keyboard 

Ahcrnat.vely, thc>- can be pcogtaiiuucd into a 

fixed sequence to give rhythmic sccompani-

meni while vou plav ano.her musica 

instrument. As a visual extra, ihe screer. 

border can be made to Hash in time with the 

rhythm. 

When yot nm the program, a menu will be 

displayed: 

1. RECORD 

2. PLAY 

3 . P R O G R A M 
4. RU^J 
5. BORDER FLASH 

R E C O R D sets up your Cassette player ax < 

in figure l a i d type in a number from I to 6. 

Generate your first sound neni the micro-

phone — it will se stored by the computer, to 

be recalled under Play 01 Run below. Now 

type in your second number, generate ycur 

second sound, and ;o on up LO a maximum of 

six It is worth exper meriting w i l l a wide 

v a r i e t y of sounds — including th ; human 

v.oice — as ihs results cm be quite surprising, 

hut (he duration of each shoulc not exceed 

about J.5 seconds. 

P L A Y : By lapping rhe teyt i to 6 ycu om 

r.ow reproduce sounds fr:>m your rhjthin 

tank to aczoinpaiy other musicians. Ampli-

fication is achieved through the .sci-iip hi 

figure 2. Piess.ng E at ar.y s age will Hscape to 

the menu. 

P R O G R A M : First enter die number of 

beats you want in your rhythm sequence — 

anything from to about 60 might be 

saitable. Then tap out the sounds Lsing keys 1 

to 6 as above. The sounds will be he.arl you 

program them in. Typing R recores a rest i.e., 

a perioc of silcnce equal in length to each of 

Lhe »ou:ids. An audible bleep confirms thrt 

the rest has been entered. 

R U N : 'ITie computer will ask you for the 

required s[:eed, Returning 1 gives the fasien 

rate o f replay, while higher numbers give 

successively slower and lower frequency 

rhythms. Your programmed rhythm will now 

bs- rr pea tec over and over ant.l the mer.u is 

called by pressing li. 

B O R D E R F L A S H : Using the normal 

border colour numbers — lor example 2 is red 

— erter first the colour lor sound en and :hen 

the colour for sound oil". 

6 P O K E 2 3 6 5 8 , 9 : GO S U B 6 0 0 0 : 
G O T O SOO 

1 0 0 H E M * » * * * * R H Y T H M I X * * * * * * 
1 1 0 R E M « * * » B Y T I M C L O S S * * * * 
120 REM *«*>*»*****»»*»***»» 
5 0 0 C L S : P O K E 3 2 0 5 0 , 1 : P R I N T " 

*»**nRHyTHMlX*»**»MAIN M E N U * * * * * 
": PRINT 5 P R I N T "(1)—RECORD"T P 
R I H T : P R I N T " I 2 ) - P L A Y " : P R I N T : 

P R I N T " 1 3 ) - P R O G R A M 1 : P R I N T : P R 
INT ' • < 4 ) - R I I N » t P R I N T t P R I N T " ( 5 
) - B O f t D E R F L A S H " 

5 0 t I F l N K E y « = " 4 " 1 H E N GO T O 4 0 
00 

5 0 2 I F I N K E Y * « " 5 " T H E N GO T O 5 0 
00 

?i05 TF I N K E / T = » L » T H E M GO TO 51 
3 

5 0 6 I F I I M K E V » = " 2 " T H E ^ GO T O 2 0 
OO 

5 0 7 I F I N K E y * * = " 3 " T H E M GO T O 3 0 
00 

512 GO TO 501 
5 1 3 I N P U T " S O U N D N C . ? • ; S : L E T 
S - S - l 
514 POKE 32002 , 128-1 <B*20> 

5 1 5 P R I N T A T 1 5 , 1 0 ; " E N T E R S O U N D 
NOW" Figure 1. 

Figure 2. 

Loudspeaker(or use 
internal speaker in 

tape recorder). 

5 2 C I F I N 6 1 4 3 0 * 2 5 5 T H E N GO T O 
5 2 0 

5 3 0 L E T A = U 6 R 3 2 0 0 0 
5 3 5 P R I N T A T 1 5 , 1 0 ( " S O U N D R E C E I 

V E D 
S^KJ hAUSfc 0 
5 5 0 GO T O 5 0 0 

2 0 0 0 L E T E ^ - I I M K E t f * 
^ O O S I F E « - - , E " T H E N GD TO 5 0 0 
2 0 1 0 I F T H E N P O K E 3 2 0 3 2 , 1 
2 8 s L E T A = U S R 3 2 0 3 0 t HO T O 2 0 0 0 
2 0 1 1 I F E « - M 2 " T H E N P O K E 3 2 0 3 2 , 1 
4 8 i L E ~ A - U S R 3 2 0 3 0 x SO T O 2 0 0 0 
2 0 1 2 I F E * = " 3 " T H E N P D K E 3 2 0 3 2 , 1 
6 8 J L E " A ~ U S R 3 2 0 3 0 : 3 0 T O 2 0 0 0 
2 0 1 3 I F E * = ' 4 " T H E N P D K E 3 2 0 3 2 , 1 
0 8 s L E " A - U S R 3 2 0 3 0 s 3 0 T O 2 0 0 0 
2 0 1 4 I F E » = ' 5 " T H E N P O K E 3 2 0 3 2 , 2 
O S t L E T A - U S R 3 2 0 3 0 : 3 0 T O 2 0 0 0 
2 0 1 5 I F E * - ' 6 " T H E N P O K E 3 2 0 3 2 , 2 
2 B s LET A ^ U S R 3 2 0 3 C 
2 0 3 0 GO TO 2 0 0 0 
3 0 0 0 I N P U T ' B E A T S 7 " | B 
3 0 l O D I M 6 ( B ) 
3 0 2 0 F O R H - l TO 8 
3 0 2 1 I F I N K E Y * - " R " T H E N B E E P . 2 , 
1 0 : L E T 6 < H 1 = 1 0 : GG TO 3 0 2 5 

(continued on next pag°) 
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SOFTWARE FILE. 
26+ iPEEK 3 2 0 5 0 ) : NEXT Di GO TO 4 
015 
4010 POKE 32032 ,129+ <20*G(H) ) i L 
FT A=USR 32030 
4015 IF INKEY$="E" THEN BO TO 50 
O 

4020 NEXT H 
4030 GQ TO 4005 
5000 INPUT "OFF COLOUR ? " ; Ot IN 
PIIT TIN rni OUR "-N 
5010 IF G<0 OR 0>7 OR N<0 OR N>7 

THEN 60 TO 5000 
SQ20 FOV.E 32Q44.Q 

which will produce fo.ir difFeretn beats simul-

taneously- The 16 steps can be decreasec b\ 

alx'riiig the two stars lI I he cJge of he screen. 

The main instructions are included in the 

piogiam. 

Program breakdown. 
Linos 110- 230 Main loop for en ter ing 

beat 

240- 490 Instructions 

500- 060 Set U|j vuiiuUli;^ 

590- 810 Draw scresn 

820- 960 Move cursor, update 

screen 

990-1160 Play beat pattern 

5030 POKE 32061,16+N 
5040 GO TO 500 

6000 F03 G=32000 TO 32065 
6010 RFftI) D* PnKF fi.nt NFVT R 
6020 RESTORE : RETURN 

6030 DATA 3 3 , 0 , 1 2 8 , 6 , 2 0 , 1 9 7 , 6 , 0 , 
6 2 , 2 5 4 . 2 1 9 , 2 5 4 , 1 1 9 , 1 9 7 , A , 1 , 1 A , - ? 
, 1 9 3 , 3 5 , 1 6 , - 1 4 , 1 9 3 , 1 6 , - 2 0 , 2 0 1 , 0 , 
O , 0 , 0 , 3 3 , 0 , 1 2 B , 6 , 2 0 , 1 9 7 , 6 , 0 , 6 2 , 1 
91 , 1 9 0 , 4 0 , 1 7 , A 7 T 7 , ? I 1 ,T>?i4 ,UST I 97 
, 6 , 1 , 1 6 , - 2 , 1 9 3 , 1 6 , - 1 8 , 1 9 3 , 1 6 , - 2 4 

, 2 0 1 , 6 2 , 1 6 , 2 1 1 , 2 5 4 , 2 4 , - 1 9 

11431200 Speed 

121D-1230 Move step pointer 

1243-1410 Save beat pattern 

1423-1580 Lead beat pattern 

1090-1 eeo Draws pattern after 

saving or loading 

1673-1730 Clsar beat pattern 

1743-1750 Error routine 

Variables. 
A % , B % - co-ordinate of cursor 

0 % - step pointer 

L% - speed 

M%{3,1f>) — ;array for pattern 

All £ s iou ld oe read as 4 

(ccnthued (-nm previous pxge) 
3022 IF CODE INKEY*<49 OR CODE I 
NKEY*>57 THEN GO TG 302S 
3023 LET G (H) =(CODE INKEY*)-49 
3024 POKE 32032 ,128+(20*G <H)) i L 
E7" A=USR 32030 
3025 NEXT H 
3030 GO TO 500 

4000 INPLT 'SPEED ? " ; S : POKE 32 
0 5 0 , S 
4005 FOR H=i TO B 
4006 IF G(H» = 10 THEN FOR D*1 TO 

Back beat 
David Quinney, 
Solihull. 
West Midlands. 

THIS I'KOGKAM, WIIH a bii of skill, will 

produce a retsonable backing beat. A lot of 

the p r o l a n could he cut d;nvn in lcr.gth, but 

in i:s prcsenrstate It is much easier to read 

Liid thus debug alter entering. 

The program is written in M o i c ! due o 

the size of the screen snd has l£> steps each 

I ' -REM I C * D . A . Q U I M N G Y 1 9 8 1 
20REM BEAT M A C H I N E 
30REM 
lUKi-n t-eir a l l in I i s t i n q type *. 
50+fcEY1OO-D)MGO101:n 
60MCDE7 
70PR0CINST 
BOMCDE. 
90PF0CSETJP 

1ODPfinrSCR-FN 
t 10PF I NT TAB (A7., B7.) " >"1 AB (AZ.+2, HI.) " " 
120*FX2.,0 
130 II- 1 NK=.Y (-42> =-1 AND R/.<23 C7. 1 :FRncnnvF 
140 IF INKZY(- 58)=- 1 AND B7.>e CI=2: PRQCMOyE 

IF (N)-r Y (-?o)=- 1 AND AX>9 CX=3: PPOCtlOVE 
IF INK^Y (- 122) = - 1 AND A7.< 33 C7.= 4:PROCMDVE 

l /O 11- INtv^V t>' > = - 1 (-KOLUtAf 
180 II- [NK£Y(- 10*1) - 1 PROCSBEAT 
19ij i r tNKEYt- 73) = -) ANO 0V.< / (pr.-B) PROCSTAR 
TOO i r I N1CV i 02 > - t CLE:TRQCGAVC 
210 IF [NKEY <-B?>=- 1 CLS! F'ROCLQAD 
2 2 0 I F I N K E Y ( - 5 6 ' = - 1 G O T 0 9 9 0 
23OGOTO1lO 
2 4 0 R E M * * * * * * * * * • * * * - » * * • * * * * * • * • * * * * * * * * 
2SODEFPROCINST 
260PR I N T T A B ( 1 3 ) C H R r 1 ? 9 " B E A T N A C H H « " 
2 7 0 P P . I N T T A 6 ( 1 3 ) C H R S 1 2 9 " ' 
2 B 0 P R I N T - " " D o y o u w a n t i n s t r u c t i o n s ?" : 6 1 = G £ T * : I f 34-

= ' N " ENUPROU 
. i W V U U i M , O , 2 j , ,5V , Z l ULb 
3 0 0 P R I N T " T h e s e c o n t r o l s a r e u s e d i n " C H R H 2 9 " E D i r MDD 

E 
310PP.INT (311^*12?" 'X1"CnRSISS" Make b e a t . " 
320PRrNTCHR*129 ' - . " C H R i l o S ' - T o c l e a r . " 
3 3 0 P R I N T OHR-i 1 2 9 " ' S " C H R * 1 3 5 " - S A V E DATA. " 
~40PPINTnrv-t.1?91 'I • • -I nftfi nOTA." 
350PF; I NT ' C H R i 1 2 9 " ' P " C H R $ 1 3 5 " - P u t m a c h i n e i n t o " C H 

R i - 1 3 1 "PLAY M U U t . " 
3 6 0 P R I N T ' C H R I 1 3 1 " ' « " C H R C 1 3 5 " - H o v e " C H R * 1 3 1 " p o i n t e 

r 1 C U R i 1 3 5 " t o CURSOR p o s i t i o n " 
3 7 0 P R I N T C H R S 1 2 9 " ' > < " C H R $ 1 3 5 " - C U R S O R . 1 

3 E 0 P R I NT C H R I - 1 2 9 " CURSOR K e y s t o move C U R S O R . " 
o S O P R l N T • C H R * l 3 1 " F U J N I t K . " 
4COPRINT" On «ithCT- s ide o-f the screen t he re i s a po 

in ter .Ulhn""0 pvpr t-ht? p o i n t e r i s the machine w i l l p l ay 
Lli Lllii, {JUsi Liun ainJ LI lei I t t l u r n Lu Ll itr aLdr I uf yuu 

r beat p a t t e r n . " 

*1 lOPR I NT TAB ( 6 ) C - t R * 13fcCHR* 1 3 3 ' PRESS ANY KFY TO O I T I N 
uc. 

4 ; 0 S S = G ^ T ^ I CLS 
430PR I N T " T h e s e c o n t r o l •• .IFF u s e d i n ' T H R f ir®l "PLA/ MOD 

E : - " 
4 4 0 P R I N T C H R s 1 3 1 " ' > ' * ; C H R 4 1 3 5 ; " - M a k e b e a t g o f a s t 

e - . " 
4 5 0 P R I N T C H R * : 3 1 " ' < ' " C H R t l 3 5 " - M a k e b e a t g o s l o w e r . 

4 &0PR 1 N T " C H R t 1 2 9 " E S C A P E " C H R * 1 3 5 " - P u t m a c h i n e i n t o " C H 
R I 1 ? 9 " E D I T f O D E . " 

47CFRINT 'CHRtl29 "BREAK w i l l c l oar Linwa-itcd boat pat 
t e r r . . " 

480PR INTTrR (a , 20) G-lRf I 36CHRJI 33" PRESS AMY KEV TO CON 
T1NUE. B:G$=GETS-

490EHDPR0C 

SOO^EM** «*•*»«•#* iutt 
51ODEFPROCSETUP 
5 2 0 J N ERROR G O T O : 7 5 0 
boUVDU^oiB^J^sO;0;0; 
5 4 0 D I K M I ( 3 , 1 5 ) 
5 5 0 T / . = 1 L 7 . = lOOO: A7 .=9 : B7.=8 
Si,OZNVC)_QrCl , 2 , 0 . 0 , 0 , 0 , 0 , 0 , 12 i , 60, i . c ,0 , 
57OENVEL0PE2,1,0.0,0,0,0,0,126,-10,0, 1,126,100 
SBO=NI;PROC 

I I . M I H H O . I M I I I I X I O I U H 

i O O D E F P R O C S I R E E N 
6lOS!7.=S<5 
6 2 0 Z L S 
63O~0L0URl 
6 4 0 = > R I N T " A E i ( 1 3 ) "BEAT M A C H I N E " 
6 5 0 = R I N T T A B ( 1 3 ) " " 
A60JULUUR3 
6 7 0 ^ R I N T ' T y 3 e 'X f o r b e a t , ' . ' t o c l e a r , " 
A B O ^ R I N T " ' P ' t o p l a y , ' E S C A P E ' t o s t o p b e a t , " 
<SVO?=-R1NT"OIIIJ ' * - L u I K L U I I I LU ^ L a r L u + 
? 0 0 = R I N T * F i i a l l y ' 5 ' t o SAVE a n d ' L ' t o LOAD" 
TLÔ QLOURL 
71?OPRTWT " Int l ic SMRTFIE 6_ERP TRIANGLE" 
7 3 0 r 0 R R 7 . = l T 3 1 6 : P R I N T R - / : N E X T 
7 4 0 C 0 L 0 U R 3 
75OF0RR7.=8T023: F0RE'/.= LO 1 OMSTFCRB: F'RI N11 i\b (EX. ,RV.) " . 

NEXT, 
7 6 0 ? R I N T " A B ( 0 , 3 0 : " C J R E O R KE/S TO MQJE EDITOR" 
7 7 0 i » R I N l A b ( 0 , 2 6 ! " ' < ' = S L 0 W L R , " > ' = F A S T E R . 1 

. ' O O U U L U U K l s H K I N l ' b P ' i E t ; l U = l a s t e s t ) = L4" 
7 9 0 = R t N T " A R ( l f i , 2 4 ) " E D I T MODE" 
8 0 0 C 0 L 0 U R 2 : P R I N T ' A B ( O , 2 3 : " « " T P B ( 3 6 , 2 3 ) " * " : C D L 0 U R 3 
S I O E N C P R O C 
820REI*"** *•*#** #-*•»+******* •»**»********• 
03ODEFPR0CMDVE 
B40F0FRV.-1 TDQCOr fJKX T 
8 5 0 1 F C 7 . = 3 OR C7.=4 FQRR7.= . T D l O C O i NEXT 
6 6 0 P R L N T ~ A B ( A V ! , BS) " " T A B ! A » 2 , B X ) " " 
8701F CV.-L B7.=B7.-1 ELEE IF C7.=2 B7.=B7.-1 ELSE IF C7.=3 

A2=A/1-E ELSE IF A"/=AR.+0 
8QOENCPRGC 
8V0RE^** •***•****#*'**'*•«** *•****• 
^OODEFPROCBEAT 
9 1 O P R I N T ~ A B ( A M + 1 , 67.) "X" 
S20M'/. ( ( A i — 1) / g - t , B 7 . - 8 ) = 1 
•?30ENCrROC 

^SODEPPROCEQEAT 

9 7 OM7. ( ( A l - 1 > / e - 1 , B7. -H ) 0 
930ENCPRDC 
990REI* *•»****+*••**** =LP Y-****-* *-****•••* **-» 

1OOOCOLQUR2: PR INT _ Al f i ( 1 ! : , ' 2 4 ) " J L P Y HODi;" 
l t )10FORR7.=OTDOZ 
1 0 2 0 P R I N T T A B U , R 7 . * 7 ) " " T A D ( 1 ,R7 .+B: » >" 
1 0 3 0 I F I N K E Y ( - 1 0 4 ; — 1 L7 . r -L7 . -501PROCLI 0 

1 0 4 0 I F INfCEY( 1 0 3 ) — 1 L7 . -L7 .+50;PRQCU=-
1 0 5 0 I F f 7 . < 0 , R 7 . ) = l AND M 7 ( 1 , R 7 . ) = 1 SOUNOO, 1 , 5 , 2 : GOTO: OSO 
1 "/SOIFI- ( 0 . Ftr. 1 = I SOUMDC . 1 . 6 . 2 
1 0 7 0 1 F K / . ( . 1 50UMD". , 1 , 4 , 2 
i OSOIFI -7 . ( 2 , RX) = 1 SOU MO 1 , - 1 ? 7 , 1 

icontinued on page 155) 
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O'ders to: 
Melbourne HoJse Publishers 
39 Milton Trading Estate 

Abingdon, Oxon 0>14 4T0 

Carrespondenre In 
Ciurdt Yard 

Tring 

HirtfordsMrc HP23 5LU 

AI Melbourne House cassette stftwane is 

uicondititnall/ Ruatarr.eed against malfunction. 

Tiadeenqjiries welcome. 

• PIciM'fid ra«ynu.'lrM«lalO0je 
ri(OK icno P»t; 

COMMODORE M 
• ZilT Sala Grm £S91 
• Cufmedore £< Th» Hobb.t £M« 
J Cormwbre W Hû iy Hoacu £595 
Q Conin<xbre W Hoia:c GMS Sfciiij 1595 
• AlQ.S.s i.395 
• Cnrmetrue H Cw.lc Aflwitun: i.blJ5 
• Coriinccife WStarTroqxf £595 

SPECTRUM 
; ] S(*arufll3lt!tw*IWracs4BK . ... E14S5 
u Spdriiinlhe k-cbb>;48K t;iii5 
Q Spectrum Pei*73l<ir4SK CftSi 
I I rermr-nrtliUMM 
• Atetjcunii Dra*' .' S8SS ' 
3 HURG ISK ,.'. EUS5 
..1 AbesnftFortiiHK £I4S> 
• Spê (u!nCi3S!lcA(liwT!in"lSK Lbsi 
"J SpetiumMu^BK BS5 

VIC 28 
." | VKJCosmwiaim -CS3S 
• IMfoaiiindlhePlneeK ttJ9S 

DRAGON 32 
• Hurijry Hirace 
] HoficeGK! Sl« mg 

BBC/ELECTRON 
I | BBC Moid 8 TleHjtt l 
• OBC/ttttron OSS-IK Aflwtuie 

ORIC-1/A1MOS 
I QFIC-MSF TbeHoSM 

ES5S 
C53S 

• EUSS 
E63s 

£M3£ 

ANrtrjins n: Tr.e Hctibc' are Owli.'ul mlri legirit to:he aiventjK 
pngrait. Ouete miitioiy limitrtinu 3BC cassette vfrion ioui «i 
jntforie graphics. 

Please idd 80p for Mil 4 pack 

1CIAL 

1 eneb̂  nv/ f] clufitie 

Q mox-y urJtf (D 

PIIJV rfibrf ry Aciess tird Nc 

fltt 

Toir> Dale 

Sunatu? 

feme 

Artites-s . 

Peloid* 
Aeress jrden canbt 
telephoned U rough on our 
24- hour ansalunc <9235183 5106. 

K9C 

Pf' tHLtfltsEt 

nCI" llflHELRMb II I Ml l. '.llt 
S i r HO sprtini 

( U K 'fiit: li n siriti ipp-uim uf(E . •»• Sjip, MTk '-in 1" nil r.*1. u,i 
I CIH'SIC'- A BIOCK ILIMl 

> I 
VOU M'l |U,"BE t«IBjMCl̂  Hnl 
Cdiriit.o) "tStwi'yCli Mb W(t tMl. K in tr V<*U 
I Cftli Sit • 10111 m. trteifll 

Z i m Sa la B i m — a tota l ly r.ew a d v e n t u r e exper ience! 
T h i s p rogram has it a l l : 
* Smooth, arcade-style graphics. 
* Every loca t ion br i l l iant ly d isp layed In 3 - d i m e n s i o n a t 

g r a p h i c s . 
* M u r d e r , mystery a n d a d v e n t u r e i n t h e mal ic ious 

S u l t a n ' s k ingdom. 
* Exc i t ing c h a l l e n g i n g p r o b l e m s f u l l o f variety a n d 

in t r igue . 

Zim Sala Bim brines to the Commodore 64 a new thrilling 
experience — you move your character through the 
Arabian desert and hopefully the Sultan'sseemingly 
impenetrable pafacc by using joystick or cursor controls. 
Every object and obstacle is immediately graphically 
illustrated, and you will need all your adventuring ski lis to 
overcome the Sultan's evil influence! 
D r a w your sword a n d prepare to m e e t yout f a t e ! 



Tape 
Greatgames, great utilities all for only 
£3.99. Mailable for Spectrum, Atari, Vic 
2 0 . BBC B, a n d C B M 6 4 : h rough W.h . 

Smith, Menzies and computerstores. 
Rea ly use your computer this summer. 

C l e v e r C l o g s 
3 great fun games for whizzhids. Change 
the difficulty with data packs on Science, 
The Arts & General Knowlecge. 

On saleinW.H. Smith. Keep/our Clever 
Clogs busy all summer long! /"Vai ab e for 
Spectrum at f 6.55. 

Mind G a m e s : 
Recently launched, the new name in 
quality strategy and adventure games. Top 
writers and :>rogramme^ open the doer to 
the urarld of imagination and fantasy. 

have an adventure this summer with 
5tar Force 5even, Quest fo' Eternity, and 

Orion Ouest. Spectrum f 7.99, SBC a and 
CBM 64 £9.99. 

Fall of Rome 
Five mllion barbarians, an army or two of 
Persians, several thousand upset 
Armenians, f i f ty legions of i tnerant 
Italians and you! 

have a holiday at nomeand save 
civilisation. /Vaibble for Atari, EBC B, 
Spectrum & Commodore 6 4 . 

Wo.1 Golden Square, London W1R 3AB 



The G a m e Lords jo in t h e Argus Press t e a m . Consistent ly in t h e top 
ten with g rea t g a m e s like Ant At tack , Boogaboo, Fred, Mined Out 
and 5nou iman . Prices f r o m £ 4 . 9 5 to £ 7 . 9 5 . Available f rom U/.H. 
5 m i t h , B o o t s a n d M e n z i e s a n d leading C o m p u t e r S tores worldwide. 

•&When asked to express a preference 



The problems of looking after your Micro 
10 manv n proMt-sn. M vros 

tc.v • >t their <wn . 

it gathering dust A-hcti not in use. 
whet1, MuivV .. caning the lounw, 

showing t 1: >. aflVi t ons, ;>r even 
ens irr u U-aH "a-rivos" sak'lv when 
)ri.l ..lohli/j ro i.'ke ir ijiv.vr ro :lic Inenl 

* c ni I'.A.b. realising these needs, 
have now d e v o l v e d . ! thr^-i' 
>upt:rhl v made Ottct iw i avrs 

v-i-i ifiialv lor Mit ro':-. F.;k h 
c m i-u'onstr.irti'd :r->m ."•nliii Risin 

Ftb'ehoard has a Idly protect vc lonm 
.i::iii(i ii<.;i:ryinu luuiJIr intern?! 
iL'tainii^ sir i|i, a double snr.vf; Mmum; hi! 
and a prii i' hauL-l iwr tWi roI:>({u. 

Please h:lp, 1 am a long sjtfcung Micro owner aru 
wish 10 purchase cast'itti.k jyj 'i . 1 i.iu b"-1 

ICE3 EB E3 • 
Icn&^ethrqx'/nO.i-! • hcvahK<:<. | I'.-ll'... f hv. |Je !s .O.< : I hev.i'.isr c i 

NAMH 

ADDRESS I 
I'rices applv 

to U.K. only. 

?AS COMPUTER PRODUCTS LIMITED 
-•NIT IH.CF.NTRAI. TRAniNl. fcSIA L I. 
>TA:NI;S MI.1IM.CSIX TW194CX. 
TVk-pli.in- St:, n,-i fSTriOTHjl I 

CASE He?! rafaMtot'i - IX8UZX SxUrwu, Cii* I .'CGLM5. CASE HCft T*het Muto i - VIGO, SRC (l\ Conm Jot c H. Ii--..c ITV>.Or 
C.'our t'Lr.K'. : M/''.V. .-I.cr n L it-, " - n I , | j - iJ ' Culi-jr, rCOXl A< VII AIMI' CASK HCA ! • r tit i, 1(1 -.W, QJV >.1 it* IKVI 
11. ' I' I.T p.lnr., 

J 
, mpuMS no: 

Computers 
for Export 

Plus Printers, Disc Drives, Menory Expansion, Soflwcre 
Quantity discounts available 

No tax charge for equ ipment shipped abroad 
Wr i te for our pnee l i s t or calf our 24hr a n s w e r pho i e 

01-686 6362 

GalasetLtd, 3 0 Bayford Road, 
Littiehampton, West Sussex, 

England. Telex. 8 9 5 4 0 1 8 Acurat G 

A D A P T E D F R O M T H E P O P U L A R 
T . V . SERIES!!! 

3LCCK BUSTER is an cxciting quiz game for ONE or TWC îOlaycr: 
anc will appeal to a wide range of ages and skills w ch nine levels 
of play against the clock. Tre game tests spe?d of recall invoking 
anticipation of the question as it unfolds across the screan and 
speed of response dependant on the level of play. 
BLCCK BUSTER IS Supplied Wltlt the FIRST ADDiriOHAL QUESTION 
TAPE F3EEto maintain the challenge of the ^ame. Now available 
at good computer sheps or direct with cheoue 'P.O. for £5.95 
inclusive. ACCESS and V I S A orders taken on our 2 4 Hour Hotline. 

COMPUSOUND 
D E P T H C W , 3 2 - 3 3 L A N G L E Y CLOSE, R E O D I T C H , W Q R C S B 9 8 O E T 

T E L E P H O N E ( 0 5 2 7 ) 2 1 4 2 9 ( 2 1 4 3 9 2 4 H r . H O T L I N E ) 
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SOFTWARE Flit 
(continued from page 150) 

1 0 9 0 1 F M V . ( 3 , R X > = 1 S O U N D 3 , 2 , 2 4 5 , 1 
1 l O O F O R E V . - l T O L X : N E X T 
1 1 1 0 N E X T 
1120PR1NTTA8i 1 ,R>,+7 • " " 
1130G0T0t G10 

1150DEFPRQCUP 
I I6OCGLOURI 
11701 FL/.< 300 I. X=300 
1180PRINTTA3(18,27)" "TAB<18,27)(LX/30)-6 
J190CQLOUR3 
12O0ENDPR0C 
J 210REM*+*** **-»*+**+* «-»*•+* # + + 
I220DEFPROCSTAR 
1230rRINTTAD<O,Qi;<OI " " TAD (36 ,QV. > O) 1 " : C0Laur<2: m i NTT 

AB <0, E)7.) r^B (36, B7.• " K" : COLOURS: 07. = BA-8: ENDPRO" 
J240REM* » ** 
i •PSrtnFpppnr.RAuF 
J260*FX200,1 
1270COLOUR2 
1280PRINT1TftB <15)"SAVE MODE' 
1290PRIN1TA3 < 14) ' " 
i300PRINTTA3(5,10)"PLEASE PRESS 
1310Z7J=OPENOUT " BF AT " 
1320PRINT *"°LEASE WAIT" 
1330 F0RE*/.=jT03 
134JFUHRX=0r015 
13S JrRI NTC zv., MX < CK, R% ) 
!3o5NEXT. 
137DCLX)SE£Z/. 
130:iVDU7 
] 3 S > - > P R O C D R f i v J 
140D*FX200,0 
141DENDPROC 

1430DEFPR0C_0A0 
;440*FX200,1 

14SOCOLOUR2 
14jOrnINT * TAC <1S> "LO^D MODI" 
1 4 7 0 F R i r i T T A B ( 1 4 ) " " 
140OTRI MTTî D < 1 , 10)"P1 ay t aae and p l e a se wa i t +ur D-VTP 

t o l o ad " 
1490Z7.=DPEVIN "BLAI" 
1SOOFORE7.-OTC3 
1510FORR*/.=OTC15 
1520INPUTEZ7. ,M7. 't7.,RV.) 
1530NEX7, 
1510CL0Sef7% 
laoOVDU' 
15b0FR0CDRW 
1570*FX?00,0 
15BOENDPROI 

1 5 7 0 P E M + * * * * » « * i « • • » • » « * * » » * * » 
i^OOCEFPRO-DKAW 
I A! OPRnr.Sr.BFFN 
1 A20FC1RF7.^0T03 
1630F0RR7.=0TQ15 

1640IFM'.(E-/.,RX) = 1 THEN PR 1NTTABC E'/.<8+10, R7.+8) " X * 
1650NEXI, 
1 6 6 0 E N D P R 0 C 
1 ij70REM*-****+**+****+**+*#-* • »» •« »«-»*#* 
16BOMUUE1 
1690C0LQUR1 
1700PRINTTAB'15,15)"CLEARED" 
1 7 1 0 P R I N T T A D > 1 1 " " 
1 7 2 0 F 0 R R 7 . n 1 T 0 5 0 0 0 : NE >:T 
1 7 3 0 6 0 T 0 9 0 
1 74('tR(- M» # + 
1 7 5 0 I F ERR= 17 P R I N T T A B ( i ,R7.+8J 1 " : COLOUR 1: PP. INTTAB < 1 

5 , 2 4 ) " E D I T M O D E C O L O U R 3 : G O T O ) L O E L S E M C D E 7 : R E P D S 1 : P R 1 
N T " AT L I N E " ; E R L 

Boggled 
D Maris, 
Great Barr, 
Birmingham. 

BoGULti) II> Ki\.v.i> :>n a popular table game 

and although exi:ino to play, a few problems 

become apparent after pluy.ng ihc game a few 

limes. 

One o f the players has lo shake the box 

containing the dice, remove the lid without 

looking at the dice in posit.on and lastly stan 

ihc timer. [ then iec.ded to program ihe game 

on my ZX-81 which would solve ill these 

problems and aiSO enable more than four 

people tc take pan with these ;.ddcd 

benefits: 

• No shaking of dice — no noise. 

B All players have equal advantage in seeing 

the playing grid one way up. Normtl lv ; four 

players would sii around a lable and the board 

will appear different in each position. Tins 

results in some player*, finding jome words 

and msybe higher scoring words, easier. 

| The so-eei goes blank to end tile game 

when the timer is finished. This stops the 

L nes 380 to 336 

Lnes 
Lnes 

L nes 
L nes 

700 to 732 

734 to 744 

750 to 36C 
870 to 39C 

players writing on after time i f the timer has 

been missed finishing Here is a breakdown of 

the program and what it does: 

L nes 30 to 190 Minimum three-letter 

wuid yauid on a four 

by four gr d. 

Letters as displayed 

on ihe grid. 

Timer. 

AUracis players' 

attention :ha: the 

game is aooul to start. 

Timer countcown. 

Blank out screen tc 

end game. 

Rc-display grid with 

scoring details. 

Introduction. 

Insiructlois and ru es. 

Lnes 3 2 5 t o 3160 Choice of grid size. 

L nes 4000 to 4160 Minimum l o t r letter 

word game on a five 

by live grid. 

This program chooses a randj in leuer Jium 

one "d : e " and then randomly ^laccs that 

letter or. the grid. This is achieved by pu.t in? 

all the .etters int> one string and mini? the 

s.rinpj slicing to remove one die at a time. The 

machine-code touuiic al llie bq;iiuiinii of the 

L nes 092 to 91C 

Lnes 920 to 1140 

L nes 1 50 10 3120 

program is used to find an empty position on 

ihe grid in which to print the lettei. 

I would like to give credit to Alan Potter o f 

Glasgow lor this routine. I i :s much quicker 

tha i the 

LET P = PEEK (PEEK 16398 + 256*PEEK 
16399i 
Basic line and reduces the time waiting for ;he 

grid to be se: up. 

Direc l c o m m a n d s 
Wh ;n typing in the program ! ne 1 is typed 

as: 
1 REM E : RND ? ft T A N 

or the line tan contain seven characters and 

then entering as direcl commands: 

POKE 1 6 5 V , 42 
POKE 16515,14 
POKE 16516,64 
POKE 16517,76 
POKE 16518,6 
HOKE 16519,0 
POKE 16520.2C1 
POKE 16510,0 

Line 1 now becomes 0 and the rest o f the 

program can new be entered. 

rfipf- £ ffNDV 

i v 

Z S i = T 

: = 

: JZTICfiC* = : • - : • c = L 3 r H P = :_ 
• T-E-sUPLĴ BGU!-! " 

r^c F C i T 
4.-5 L£T = ' , • 
5 0 F O R F a i TC: 1 6 

S f J ^ I "0 S'. 
7 0 L s T R = I W T 
3 C L : T C S - S S ' P 
- 3 0 L : T T O ) 

. :cor£ c s ' f i e ) ' 
L121 - = I mt isr-ic—-
:.££• L.2- - sfteS 
I ' C 
l - : _ f ~ =--? 
i5sT P.T . - = -
170 1= ; . TH2K Z-Z~: --C 
ISO ~-.l t- p- ~ - : 

Z3 

335 m 
3 = 

L 5 " 3 = 
L E T za. ft 

E 

f l ; L-
KN 

m \ > 
RU 

^ LiT r ' 
L51- " J =- P " L c T 1 $ - W 

F 

134 
+ 3 = • 

l i s 

i s ; 

3 3 i h p 2 $ 

RITURN 
L E 7 

402 LST 
L E T K: i UKr; 

i i e LS1" 
L E T 

4 . 1 4 L E T 2 
'UC- PICTORH 
450 

L ET $ = 

l ^ " r *-

3 -

AlSfi CPT!tPr.| 
•V3C L£T X3 = 
+ i_=T } = 

-3C 
tse 
i i c 

-70 
; 7a 

-76 

4-Ot 

G 
H 

•a -
LET -Is 
l. ET - J = 

LET = 
L£T V$ 
LET 
P£TtRN 

1 J wmm 
L5T Z i = " 

(continued on next page) 

fOUR COMPUTER, SEPTFMBFR 1984 1 55 



SOFTWARE FILE 
(continued from previous oaae) 

M 
N 
0 

i ) . 

R 

rOC L = — 
>'3 = 

.ET '-3 = 
CCi — . 2 S = 
rfls r •c.l'. 
; iO 
= * - B — 

Sit 1 r i = 
S15 
523 LET x^ = LET <3 = LIT 29-PETUR! 
533 LET xs = 
53 ? i . . . 9 = 
? 3 i r s = 
= 33 PETtlPK, 
- 9.J -.3 = 

• r -
" i i -ET 23 = 
54. f 
F 5 : CR ."3 = 

- ^ — 5 = 
I I I LET Z£ = CETUPM 
ess 1 
562 LET Y$-LET 2S = 
566 RETURN 
STti UET VJ-
572 LET 
r ? i LE— 

r j i PET Jp;v 
55? • • i = 

• ^ z 
T a . T-— 2 5 = — E" 
59C- - . 3 s 

. S-
594. LET 25= 
596 RETURN 
600 LE~ y.t-
£02 LET 
- 0- LET 24 = 
c-Oo RETURN 
510 LET > * = 

T 
U 
v 

ZS=" I " 

u 
r i i 
l i s 

c-22 
62 -

530 

•536 
700 710 
7£0 
T'-Jp 
"3c 
734 
736 

"44 

760 

PETURN 
•. 5 = 
v j = 

PETL'Rr'; 
LET 
LET 1 = 
LFT 7 t = ' PETUPK 
"3P 
ppjt..-
',5'-- = 

R^HvT 
F3F <= = i 

O-QU 
NEXT -
F3P E=? 
F-T>R F=1 

V 

TO 13 

' i f . £ : ; 
• £3. •: 
TO i.0 

TO 13 
TO 33 

BMX rider 
AJ Herbert, 
Lcndon SW4. WAGON 
FOR THOSF. OF J'OU who enjoy B M X riding, 

here is a hi-rcs game which vcu should like. It 

consis.s of a B M X which, wit h your aid, must 

traverse a icugh course. Control is via ihe 

riy.u-hand joystick. Mov.ng the joystick to 

the left ot moving it dewn wi.l pull :he B M X 

into a wheel.e. Pressing ihe firt button will 

make the bike jump into the air. 

There are four main obstacles which have to 

be avoided. 

Brisk — hitting one of these will cost you 

£00 pcints. They may be wheelied or 

jumpec over. 

FOP — - i v 
-

300 NEXT = 
31C T - zz 

ME:<~ = 
•130 -os F= : Ti 2C 

PRINT P' T E .•26: 

NEXT r 
Hex" 3 

170 FP5T 
aee FOP F ; . T^ 200 

ME-" F 
3L Oi.l 
PRINT H 0 1 

s . 6 . ~.s OP 

I c ' l J i f . i l 
JOO PRINT i - ; z = 

i f ? £5 .z -
— : : ; ; 1 "-5 ; PT 12, Zz 

r i r M s j ' S i - " t hen 2 i " i : 

i0 CL5 2 7 _ ^ p- IN" 'HC'Jh /O'J sOP 
-VP.' ItlC 
34-0 i.-'JS'J? ."53 
950 PS Iu r _ 12 ,3; Z$; PT l i 5 = 

. tfT i e 3; *5 
'.-Ski 0 
??0 PRINT fiT 1 2 , ? ; I t ; f l T ? 

it? ~"j 
SSO G03U3 44.0 
fee PRINT iiT ie .11. fi- 11 

YE.AT . 0 11.-X* 
M.̂ CO PRINT 1£ J — 25- H" 11 

f : 3 .15 3 
' CC 
I£>22 PRINT - - 12 , 1 3 23 L m 

•• t - " 10. I s '.3 
1332 :•; J = 1040 "LI-;" V I -> ; 

1C4.2 eosue A i s 
164.6 SPII.IT -T 1 -: £ 
. i . H- 2" . / .S 

PRXi-ir -i i r tf 
5E Lic . i P GPME * 
1G6C P"JMT FT 17 .5 
OP !!2" 

=• = ; T : IO 
103 0 WEXT = 

PPINT P - . " r 
DP 
HOC "='• '7 

I £ . 6T 11 , i " 

wujli- a 

PPE5: J2--

It IKEY 5 -
0 
i-30 r= I'L'.E S- N" THE'i '1E-I 

I- I W . E . i •'•<•' OF X-tf.EV; 
N" THEN ..-OTC 1JS3 
1150 CLS 
1160 PP1N- AT s.tf . ••CC ,'OLl UflNT r 
ms t suc t xoh ; - "• u • •• 

i-~0 IF I I ^ ' E v S T H E s GOTO 300 

1133 r M K E ' / J : G0TC1 J.̂ .-

Fence — ramming one ot tnese will also 

cost you 5D0 points. They may only be 

jumped uvei. 

Hole — felling down a hole will knock ycu 

oft the bike and the same will end. 

Ledge — if you see a ledga at any t i n e 

during the game, you must jump up on to 

it. If you do not land on the ledge, then 

ycu will fall of l the bike and the game will 

erd . 

At the bottom cf the scrcen arc J number of 

drin< bottles. These determine the speed at 

which your score will inc-ease. During the 

game, however, tnis will slowly dscrease. To 

help stop this, you will f.nd bottles o f drink in 

fluces along; the course. Piovid m; you arc not 

in the midcle of a jump or a whselie, l ie drink 

will be ;olIectcd and added on at the bottom. 

You will also score 2,000 points f;fr this 

I I Y U -I:- "> 1 OR I M < £ V « -
1-' ThEM GGTCi 
19S0 CL5 

307C 

PRINT 'THE OBJEi-T -jF 33C-3 
rs TO LISTFL= ,'OCDS 

PEE ON u : C-P3." =0JP ir. 

JO.'C PR3MT 
33-13 -PiNT " i . J j F 

ONL , 
j 3W C0RRE3T 
etfSO FEINT ' i 
3. CfiNNOT EE 
: E i n H'-JV 
?OfC PP.Its -i 
£ . : . AHD 
-IsUf f lgLE. 
33TO -P TNT 

-PINT 

flO.JiiTMrMS 'IF FIIR, DIRECTION SEGUEMCE." IMEIVIDURTL ^E '̂EP 
L'5ED MOPE ON 
Llhlfc ' ''̂ PC . 
- P f E " .A!':E r - r i " 
yopr-s .trr^ 

;CORINS", 
CUPLlCflTtD WORD5 PPE 

i:^0 55£0 3FFPLL LIST3.REH^ININS 
'..;CPD3 P^F =rncFr W P S K T ; 

r-E r- i — "E . ^ f c t e t M P i 
ma^a&sm 

T M F U T (5 
312? CL f 

IF THEM GOTO 
i 40 IF G=E THEM GOTO ) 

rF OP C '-5 TH£M co re 3 
iOS 

r • TPS - • :=«}: jrEPuECl" s-c U ? 0 U»iTl> z== 
CSTAEPEEE-~=IC>:jKi»rEt PTtr.l r.HOP 
HMC'LOMREEEEfiHOEyTTrC "tRNENCOO^'JT." 
rSFRPNDLOHRIEIXTTHTDODNtlGfENM-r 53 
HUE" 
J.012 Ffi 5T 

LE' U5s" . 
t F O P F i J TO 25 

1.E7" B5=P* i TO 61 

iOSO LE" P=It-fr PNI'-c • +1 

4 . 0 L c T P5=RS ! 7 T? i 
4.030 GC5VB • \ZOCE rS'4ie' 
4-OJO LET PrIHT i.RMDiE) 
J-1313 I FT 
•H id LET R=IHT (Rt-iC1 *S ) + 1 

LET ViP-4. 
4.130 PPH-1T RT Y ,X+3 ; 
+ 140 LET" p=U3P 16514-
J-IbO IF P ; jS> THEN 60T0 i09i? 
4160 PRINT PT Y,X+5.U$,flT Y - i . x : 
14. AT Y —£ .. ' Y $ j PT \t 
i j .70 NEXT F 

SPUE BOGGLES 
51O0 RUM 

To set up the game, type in Protjrani 1 

This is the main program which is written ir 

Basic. When you have typed this in, do not try 

to Run the program yet. First of all. Save it by 

typing: 

CSAVE "B.M.K." 

\'ow type >Jew to clear this program. You 

may now type in program 2. This program 

products a machine-code scroll. Now yov. 

should Run this and then type: 

CSAVEM "M/C",26001,26028,26001 

So now, on your tape, you should have the 

program B M X followed by M / C To Load the 

firishid ^ici^jaju type Cl jad . 

Now you should Run the Lojded program 

and leave the tape running or the machine-

code scroll to load. The g.imc will now begin. 

Program 1. 

l SEr 
i REn ==-- a H x 
3 RIDER == = 
4 t?£ri :==»=--=== 
5 RC1 
9 ELOIDN 
• l =nOOE4.! "COLORS, 5:'CL3 
2 DRflU"WfctlKI 2K 3J2F?3D 3R2HU3L3L1^R4J2N 

RU2MRU£D5rct3f t;caui2u:3RiRuco.'aorErfriui i 
2L3RFH2.JH JHi-iy.v 

13 Dinenxn". t5) :GiTce,0)-t t?, ioj .orx, & • 
r>r: s 
M : U-1 -L-J1 Br^ ,06O2FS32FR3C3R2HU3L3U^2L «H. 
ilJNRU2NRUGC;eF0CDG2£HL62D?2R=2UFRFR2B?2' 
RE2UH2LG2EF;I-3{I" 

cin S"NTa7,-.6);G£rC8 33-C17, 163,SIhT 

1(1 11(3̂1 . "B 10, 0R?DrLCLDai-:|l/S7NUftiL2|--U2L_ 

r.d' :0J13RiJK(',/: ;GETt0,C).;-1 7J PRhK,G:P 
CLS 
: ? = M Q 3 F < l . ' = : r - t l , : r r L S 
IS i l n R. 11 ] ,16:1GETJ0, 03-C! , 163, =L, G 
13 _!M£C:6, : I0J-I.2S5, '.181, "St I 'I ]MECte,3 
) ,-it 
20 3R1H C.BUS912C33333J15LHLHwH.HLHR£KhK 
ERU] 5L33BI150, ?R 14..: ! Pu eB"6G, C6U ; -I 
0;L: 3CJ' : ^ IMt55 ,5 ) , 1, 1 
11 UKfu.. '•'.'•.on 1CJ3,20 33R2U?Ĥ >-Ki-2RF2Rr 2RF2= 
3E2RE2RE2?E2SE t̂t?9R3U39L10GLC2LC2: GLG3.3 
M3I tiVl IIZLH2L:9C0' C 105,il, 1,1 

INT.' 165, SI IFAINTF I35.5J :'«U!TC 163.43) 
I N" f ' :ta. 22 3 C0L0R3, 5 
M PU"( 1 1! • 253-t; 33 i : I, MM ,-"RESET 

L:NE:72 IS;: 

,=R£!,ET:StKlH:LJNEC73, 165M174, 1323, PSI 
T,B 
35 ruTHJ, an; : i ir.j.e^.fCCT •OCRiCrU 
.1 
25 FCRNe1 TO*:LjNEtQ0,1843-180,iI?3,-Stlt 
r fl.y "255L.255U31CICD?{lU3lKI*i:t:i'"" : IN-C8e 
, 1VA J-C30, 11 - 3, PRHSr r:FORM* J T :SB0:NE<7M. 
s 
2? HHintl, - :CXCR2,S^SCBcErti, 1 :Pt:DEs. J = 
CCLCr'A, 5 
28 PiOFiaTC'-
23 L:ME(IB,t183-C25S 1133•"SET 
s!U miXs lue :u---SSTI : ' *Ffc • J : 1 =Mi rE = l . 
H: H'.iKEiiHFFn7i 9 DRHK™ C 
3. 'I'mam^1,C<ER2F2' :TRAKS(2J H.'WtRKR? 
E >-pfK*i:\:-» 'L- rwKMi)»-iC07REUEC( 
3U" 
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SOFTWARE FILE. 
32 FGRn=" TLU6 :F0RNS1T32 ̂ (.7 (a0. Bf'XJ-CM , 
BIK+lbj JBLJFSET i£XEC2503. ; C <0, H1XJ-CS 
11 5 [IX.! 16: .DL-PCi:" 
33 lFUP>-99£THENBm=H,iX-fUf,;l-lJF0:NI 
-,:•: ; • 0 . r —003: rrns-; 
34 IF LPO-S39 iHFs UP=_Pf£ l. )E£L=0 
35 IF UP)]6 "HEN J3=!S 
36 ON 7TPE GQSLB 55.69 
SS IK RSIKllE3=b PNJ N-l AND TWK-l • 
TRpK ŜELSE 1FRNDC203 "5 AND NM t^EN GOSUB 
55 

38 ON rRrtK EOSUS 63,6^,63 
39 !F RNDfiej -̂  PN] TRAK-1 1HEI- 0F.PW3M2 
53. i?Tff«CHITE-lJV'EDUH 
'W :r (?NO( •2j=sftNi:rRc«:''rHCN0Rru',Bn25:, 
-: = rk =»• i n r 1» i . ^ m o " 
4 : I 1 "NDRtOi 50; = 5ThENFUT C250, H ; IT 
Ifc )-f.254,H"E-ii J, 3RNKfPSE I 
4 2 P C O P V i r O g : P C Q 3 Y 3 T G ? 
43 I- CPEEKC652333riNCl ;<)1 FNO UP=-3S3" I 
EN Ur'=-ie;r":JE=2 
44 IFlJ01SrK[e)=30BJCr§TKil 
n 'i-1! ui-£EL=S;Trp£-2 

jr U1 it£L>2T• E^Ut-LE. JMEEI.-I r^tHEC--® 
"HEMT"PE---: 

]r'3r:N>130-HEM65 
"7 IFiPPt 1 Nr42, HtS< • 1SJ -5PMXJP-- S905O5KP 
-J' "4T I'.io jfiilX" 1 H ; ItOSirri-'l: ; J» 

t • 
45 
j j pr,.-| , c 

50 PL.0VT800" : -P. «•• 

Nt< IN :MRPH J IHilS 
52 ;r TRftK"? Tt-: N TRftC .1 

NEXTI1 «tHi 'I •£ - MKHKXrili-'ll IHi fUKNC* 1 

J+feD. I'21-rDFNK»!0*c3, 177). ?SET,B- =PCCPY 
f̂ej3sDRMC«DRNk-l 

.:% lb H.I- ]\fi THEN HLTE" H7 El 5rE HI TE~] 
'B RETURN 
55 PJ-:40.B"l>O-r57.3i:<M5>.B!1X,FSF: 

2^cu23cu:acvj5cui;cj7cu3c';s=s-=O0:t?s<2 
THE UK -» 
58 rrPPOMT {!:0,fJ-lX'^; iHHLNP; PY"V3I02C32 
C03C04:05C0«FC2E03* 3-f 05fC 1 a02Ur.3CilMfstJ.i:i 
••: S'=5+2083 •:FCSIWKOCTHENORNK=DRNKtl :=jr 
f.DRNK*. 0 + 6 5 , 1 7 0 ) - ! 0*59,1771, D*NK, P 
s'EStr :PC0?Y4708 
59 RCWRN 
= 0 f5?,Cr1«i tF/ ,DTNT,P3rr 
L;1 IFFffclh T t62,aiX+I0:=0THENFU^"OIJ3i:U 
2?cu23r,vi<:cui5cyi 1CWCV3C- "'S=S--0£ : I F£(£t 
lHkNV' 11 
52 RE'JR--
L3 D'PJ Ef1z47,' +STR3-1 -. J TE iHRAtMtN) :K-T 
JRN > 
54. DSP.1 £11147, ^STRitKlTE>lRmsfNt2.):S 
£1 JRN 

>5 Cl r, r>l.fY"i.lo] " :FCR2~.T0C :FCRU=3T01STEP 
I k-̂ i '.1 u; ;• t f l l - V i "03i 

i on; 'pa :NE>TU,? 
16 PR!NTST?TNGSC3B. M l ' f i M I O U 
t =t " STR3NS4.:33, 1 J."; 

37 5-G/ia03000:r?JH:,. , SCCRE 
, . * : :p?jNlusjNij . ciuajiH • 

38 0R>JK"CiF!-.K.'10®inR:n' • i '3RIHK. . ... . 
. ;-bRHTIJS]n15!';,ii« 

69 PR3NT,,, [" PR:SC OP'-C.Z BOR TO r ..fit OG 
rt'M. " 
>K SC.KiEN0, : 

:F:NKFYS;>" THENVI 
PLPY"!}1G02F03E040-5C 

?•T IJARP I!R "USIC",?, "V,0C ',2. 'U3.G : 2, "U0C 
",2J U3I; ,2,"J0C, 1 . 'U31Q , 1,'WM" 
?r ip.iet ?,u3if:.7,wr.,7,mrR,7,um,?,nir 
, 2, OGC, • 2.U31C. 2 S>EC. 2,̂ 31 
G>2JU0312, V3.]F:,?, 'JBn,2,U3Jf:.2(U3ID» 
VE DPTP 2,V;3!F,2,\!0C,3,U3]CI3>U0C.2I (-331 
,2,1.0:, 1.03 G , ; .u ' i nn 
?/ K!E" 
79 RE- ••••• 
7S REI - O. I.HUBERT -
80 REI K"=: PHO 
61 R E I == J . P . D O U F R == 

0? RE-1 

Program 2. 
10 CLEAR 28O;2S0'?(T 
tV 1-LA' It ^Dt/y 
rB RE^Il ns 
•ift ?0<c S . ^ i LC i h ' t PO 

f<DiT M 
c3 Etc 
U'8 DP "A 8E.8C.C0.P5,O:,A7,^0,fiC,i8,?6 
13i-i i.ip-ft / ;ib. a , ac, pe. • t . a.V , . - h 
1:0 a v n ea 2 0 . 9 c . 1 a , j r . 2 5 . " 6 , 3 s 

Guess-Who-Man 
AJ Hodgson, 
Bury, 
Lancashire. 

iliiiiiuiiiiritiil 

m o m 

FOR THOSE ofyitu who were disappointed at 

being jtiable to load Hermann Ilirsch's 

Vicman piogiam in the J inuary edition oi' 

Yow Omiputcr because you did not have ihe 

required memory, here is an3th;r program 

entiiled Guess-Whc-Man which run 

tomfortably on iho uutxpand^d \*ic-20> 

lsav.ng enough space for \ s;nali bat juiie 

useful mor.itor. 

You will probably be fam.liar with ihe bas.c 

idea o f :he game by now: yau guice your man 

cround a maze,, gabbling up dots/power 

pills/oxygen tablets as you go whi.e a nu:nbcr 

of" part icular ly vicious ghosts/iaxmeu/ 

monsters ry LO catch ycu. Normally the 

morstcs are ir.edible btu by eating an 

crnbigioue diamond shaped object these 

monsters ciiange colcur and can ilien be eaten. 

Features thtt my j;ame includes are: 

~hree melodies 

Four very intellicjen: ghos:s 

On-screen scoring 

Highest score displayed 

"00 peicent machine-code action 

The cod; itself, ircludint^ scrttn, i^ra^hics 

a id lui:es daiL occupies jus over 2,700 byles, 

which leaves enough room for t'.ic ain:plc 

monitor in figure I. You do nol have to use 

my monitor, bi t make si re :hai the one you 
use does not require any i f the locations 

4976-7679 inclusive. I f VOJ have the 3K 

expansion ii will be possible ic ure d much 

longer, mors sophisticated, and more user-

friendly monitor. 

I f you want to use my monitor, then type it 

in exact!/ a:, shown, because ii only just fits 

in:o the 880bytc3 vi-ben variable storage spacc 

is included, and sare it on cape. On running it 

you will be asked i'l? Typing V at this point 

will bac any machijie code that you have 

previously entered and saved on tape — it is 

advisable to use a separate eassetLC for the 

Guess-Who-Man program so that yot know 

exactly where this C0Le is saved — otherwise 

ycu may load the wrong program and will also 

waste time in positioning the casse:te. 

Typing anything cxccpt V after FL? ivill 

tase you to the prompt ST A D D ? and at this 

point you should enter th i dccimal location at 

which you sre ^oing to start typing the oode 

which is listed in figure 2: locations are in 

dccimal, the code .3 in hexadecimal. 

I f vou enter V after ST A D D ? vou wil. be 

able to view 15 bytes of code, the locations of 

the first byl i being decided by your entry after 

the prompt VVH?. I f you enured SA after ST 

A D D the code will be -iuved en to tape with nc 

I nane. 

If you just enrered a atari uddresa then you 

wi.l be asked Co [Location]? after which 

should be entered the hexadecimal n.irnberfor 

the relevant location, as listed in a g u e 2. You 

wi I be asked for 15 bytes of code before be.ng 

asked for u start ndcrc33 again. Both V and SA 

can be emered after the code prompt and have 

exactly the same effect as previously. 

When you have complet;d the task o f 

typing in all the hex — and it is advisable to 

spread this job over a few day3 to minimise 

the risk of error — you should save it, iust to 

be on the safe s.de. Now to tesi ii enter: 

POKE 36379, 14:POKE 36878,16: SYS4973 

You should now hear a version o f 3ach's 

Toccatta and J 'ttjtte in 1) Minor w h k h sliuuld 

at least sour.d tuneful, and noting else v i l l 

happen. I f you press F l , tho.tgh, you should 

be taken into the game itself which you should 

plfv for a while so as to thoroughly ten it — 

movement keys <irc 7. for left, X for l ight, K 

for up, and M for down. 

Now reset and n ;w the Vi : , end enter he 

presentation program listed in figure 3 ;-nd 

Save i i , without "ev inc ing the ttpe 

aft;rward3. Rc-load th^ monitor, and run ic, 

typing N when asked HI? and enter SA after 

ST A D D ? Xow it is possible to save t h ; code 

immediately after the presentation program. 

To run, load ihe presentation program a i d 

run it — :his program will automatieally load 

and r u i ihe machine codc. 

Figure 1. 
1 rcKE<s- i i s - r^ess - . i ^p -HrM renv- : ;«• 
•0 itiFijr-ri • pr iFrir rv-.'-iHEtce 
'1 =nrc^r z P)I'67»: 1 fVSfTW ? " K-""-" 1 
-J..1. 
i : PCI-:?!=O c- =ni'E7?: t pr-^rej.si E'-'sssiw FI.H 

jrr'iTfST 135. " [F'L SP " i f r t 

'.1 l-'l JI "' .' !' f-'l Ir: 1 
?•. IFCI»"SS"T1C>I3C 
31 
r >..<•{ uu>" •-.-•: wi . •< 
•so 

POI'T'CC. 1 r>'C7SI 1 ! H- ' i- ' rn i r rriT-C11 

Figure 2. 

"l rrufKi .—7- t 

• i • rner 

"? i'-FEEI't1) • u-:».t-:? 16'- OC'.TIC? I 1 ' I / l : I f-1 rt^ FflftlH Ht 'I1M t 
.i ... ̂  
I«J H".errto:*,i Ef«»:rCH(s'e*,i> V.ko-J* i-
i:? '•!•• 1 'fl?C<E»>— P7- • FETUFH 

i pQi'S'jt;* ? i > )- fFtw^Jt HIHO-'K=N' 
•• PPItot -IF-.,J-IM7-I--VI <f ft wr-r-IE or -It -PC -"IC KJJC MCWII ce-lRf 1 

19 PflNfuki/ife »Y t KS>V 3'tir r 
ir "tiNTTPRf-o-r—i-Kmim'ir»r 
: r " i-:ii[ • nin^.TFR^ Tr'-=F 

" t W K T M l ; rr._-.KE s:ir" 
I w l t r ' M f F U t ! ascop? ' ; * / » »> • ! • «v » 

SI IH" n»(p»»i3»r- R 
'. . i n ; t j 

4" •• i KTtc.vci i 
p u t ' HTJ.' 

i n j : w e r s i , i p o x r s s p 5 " £ f " iSc-»c iKE T 8e .o FC>;E7?I " t PO^E " ? ; z ' z 

ASĴ  J 
I I ^ n-.ef V "H". L1 • KL'< 11 km 1 ' V-r-i-y-'iy-l 
it*. (p(nr* »4tr F! t^ smrT." 
I JO fVS-S?7fl 

(continued or page 159) 
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The Best in Books and Software 
for the BBC Micro from WILEY 

ADVENTURE INTO 
BBC BASIC 
by Miles Ellis anr David Ellis 

A book with a dif erenct! This 
is fat more than a conventional 
teach yourself jrogramming 
book. By us ng a sophisticated 
a id exciting adver tun gamfi 
Miles El is. with the a d of his 
twelve yoar-olc son, has 
designed a program \,\hich will 
b? enjoyable fnrn the outset 
a.; w i l l as tsaciing the 
beginner the basic principles of 
guud (iiLgrdinininy style, the 
use of sound effecls, colour, 
graphics. program erii'ing, ard 
the storage ant reloading of 
tcpes. 
An accompanying cassette 
tspe and disc of the Adventu'e 
Game are also iv.niloble lor the 
B3C Microcomputer IVodel B 

V?. 
m 
m 

into 

Mites Ells 
and 

David fills L 

Book 
047! 9017r 7 
Book and Cassette 
047 <90531 3 
Bonk and Disc 
047!00530 5 

£6 95 

£12.9 £ 

C14 3C 

MICROTEXT 
for the BBC 
Microcomputer 
Developed by the fJatiannl 
Phys cal Laboratory 
Microtext is a programming 
package designed :o simplify 
the production of a wide range 
of man/coirputer dialogues. 
Using Microtext's simple 
communis ihe use' can d aw 
up ary n imber Df 'frames', 
each containing text and/or 
graphics A series of frames 
builds up to a complete 
module, .vhose maximum size 
depends on available memory. 
Usinc Microlext, experts i i any 
field :an construct their own 
complete courses ct computer-
based instructicn material. 
Applications include irter 
viewing systems, teaching 
packages, training courses and 
interactive demonstration} ond 
simulations. 

Jf:<] 

H 
S& 

A&ms&t 

rnicROTerr 
forttw B8C McnoompuNr A 

m 

m 

Bnok/Casse'te 
0 40600U65U £45.85 

Published ly A cornsoft i tti tod marketed 
hyJnh-i Wiley <S Sans ltd 

AVIATOR 
for the BBC 
Microcomputer Model B 
The f ight simulato' puts you in 
the pilot's seat of c Spit fire 
Mark II single seater fighter. 
You can make it fly just like the 
real t i ing — t a k i n g u f f , 
turnirg, climbing and landing 
In fact, ynu ran dn virtually all 
the things that ihe rea aiicralt 
CEO — loop the locp, rolling 
and any aeroba ics you wish lo 
atteirpt. 
Incorporated in Aviator is a 
three-dimensional world raady 
for you to explo'e (map 
providedi. Your score is based 
or successful landings and 
tests of i-k i 11 suili as llyiny 
between skyscrapers or undei 
bridges 

4C0RNSSFT 

Aviator 
tor he BBC Mtiownptlw Model B 

Cassette 
0 40500029 4 £14 95 
Disc 
040500187 8 £17.65 
Published ty Acornsolt Ltd snd nnrkitea 
hy tons Wiley & Sens ltd. 

CREATIVE 
GRAPHICS 
on the BBC 
Microcomputer 
by John Cov/nie 
This took describes how ta 
exploit the excellert graphics 
facilities provided by the BBC 
M crocomputer. Startirg with 
first principles t ie boo* 
pneeads to explore more 
advarced routines, explaining 
in detail 'he ind vidual 
pnccduras that go to make up 
whole programs. 
There are listinrs for 36 
program? which will run on 
either Ihe A ur B Model to 
produce a dszzling ange of 
pictures and patterns in full 
colour, including animated 
pictures, recirsively-defined 
curves, and rotating three-
dimersionalshspes. 

M 

I 

Creative Graphics 
on the ESC Microcomputer 

JOHNCOWWE 

1 | | # % 

A complete casieltt nf the ornr/nnn 
described >r thr. hank is a/.w amiable 

Book 
0 $07976 02 X 
Casselte 
0 40500; 73 8 

L/.bU 

£9.95 

Putlishid b? A wits jft Ltd. mid marketed 
by Join. WPey ft Sins It if 

These lour outstindhg titles have been selected 
tot tht Hook Marketing Council't Mustering th« 
Micro promotion taking placs in liouksbops 
ihrmighrmt rh? IK fliirmg September 1384 

Together wish tne wide range of coiiimUr 
books and soltwsre marketed by Wiley |foi all 
(ju niiar micros) they can be obtained uroLgti 
your usual bookseller 

J o h n W i ey & Sons Ltd., Buff ing Lane, Ch iches te r , S u s s e x P 0 1 9 1 U D 
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SOFTWARE FILE 
'continued from page 157) 3 6 : 0 n c 0 5 3 6 V i 0 5 TO 14 2 0 1 2 
Figure 2. 3 6 - i O 

1 6 3 0 
1 3 
1 3 

J 3 
1 3 

1 3 
1 3 ' 3 

1 3 
13 

; 1 
17 

1 7 
1 3 

j 3 
1 ? 1 3 1 3 

1 1 F F 4 ? 7 » 8 2 CE 2 0 7 5 5 6 6 0 fl? ? E R 2 0 3 Cfl ? D OR I E PO 
t r 2 0 OC 1 ? f !2 2 9 ~ ~ i n P 3 " 6 7 0 F F SP 8 3 9 P R 2 DC 1 ? 0 3 

4 9 ? 9 FF 81! <5C 0 3 (13 8 3 6 5 0 3 P ? = 7 E ? ? r RH r ° F 4 
5 0 0 ? 3 4 S P 7 0 0 3 u s I C 3 3 t.z f ) 3 P 3 3 0 6 ? I B ?P 3 1 17 R ? 3 3 E l 1 
5 0 1 P c : n r • T n - 17 7 ! <53 r , r 5 7 0 0 ? 0 ' <J o c m n r 2 0 t o 1 C 

I F •3P 7 2 0 3 =15 s c T 3 6 F 0 3 H 9 E ? 2C » F-> 2 0 4 3 I F n ? 
SLI 6 ? 0 3 3 ! -•J 0 3 R£ I C R ? 5 7 J P 0 3 0 5 F F 3 5 r ? 2 0 0 3 I F n ? F 7 

) E 3 6 0 3 C4 a n 3 7 0 3 3 7 ? e S27 9 0 ^ J 7 2 0 3 C? 2 0 9 0 0 3 
T i ' 5 0 —̂  o v ?? —j T S 0 3 4 C 6 3 1 ? t c r c ' S 16 <1? P I -^n 
3 S 6 0 Ft; 0 1 s r 3 F 3 3 7£ I E M E I 5 7 V . 2 6 I B I S 1 " F F B" H F P I D 

fl? S F S D 3 C 3 3 1? ; r • IP 0 3 7 ? n - 8 5 r r CJ CS Z ! DO 0 7 
Fl? 0 1 s p 4 1 3 3 e r D3 4 3 0 3 w y 2 0 C 4 I F 4 C r 16 r o i n r o 

OP? ? ES <JF 4 R = 8 ^•1 0 3 Hi" V a c 9 7 8 8 2 0 ; 0 I B 4 " P7 1 C 9 2 C 
1 '2 F F 2 0 it i ? H2 K 8 E .10 0 7 f t ? f o 3 5 I F 4C F 7 1 6 C 9 

5 1 1 ? I E E 3 ? E 0 1 I E ES 31 O i I E E ? .24 DO 0 7 1 8 3 0 D2 l i 4 C 
7 1 2 3 OJJ I E E 6 ~ <?c 1 y n ? 1 6 0 3 6 8 0 ? 1 0 r r 3 3 n - ."3 0 0 
5 1 3 3 I E 3 3 FC 3 7 F O I P t : " F 31 c ? 0 5 TC 0 P H 9 0 1 
5 H i Mf 1 4 n s- t y-i « 0 M M l J CF M i 'JS J U S 5 If. e-r •ii « L 1 3 
5 ! 5 ? n e 0 3 4 C : r 1 6 9 1 F J 2f> F P I B 3 S 4 9 1 ? 2 0 F 0 F 9 C3 DO 1C 2 0 
5 1 6 3 FT; F D l e 0 ! 9 3 FT H 5 F E 6 9 J 8 3 9 0 2 I B BD 3 7 9 3 C9 FO o r i t 

y e 3 3 F E m E 3 : o 1 3 1 3 1 3 3 8 6 ? 1 8 2 0 n o I P H'L (M 2 6 I F FI6 
O l i J 10 13 1 3 :'/ I S I S t ? 1 3 1"- 0 0 * C 0 1 I P c c i s c ? o r r o 

1 3 ! 3 1 3 1 7 1 3 : 3 10 2 9 14 5 5 0 9 o r R 5 1 2 2 9 9 3 FE 0 4 2 0 8 5 I R 
o e O f 0 6 OT 0 6 i s 0 ; C< o e 0 6 5 3 3 0 R -I S 1 ? 4 C - 3 1 7 C? 0 F DO 3 6 

3 2 1 0 O v 0 6 OC 0 6 9 6 C6 ! 4 0 ? •?m P 2 0 0 8 6 8 1 E ? SF Cl 0 3 " 3 0 3 
5 2 2 ? 1H CF 1 ? 1 3 : 3 1 3 i : 1 3 1 3 r n 12C 1P P71 VI si 0 1 1H a a 
S 2 S ? n f i 1 3 1 3 1 3 1 3 • 5 13 1 : 1 0 0 6 r - 3 ? n n n 9 1 F F P D n 8 3 S' F D Hi t 72 
5 2 4 P H ! 4 0 6 1 4 2 P 2 0 1 4 0 6 0 6 5S3X I 0 3 F E R 3 2 8 91 PJ! 8 5 r u 8 F 

W 0 6 S t 0 6 0 6 0 6 OS 14 29 2 0 3 3 4 ? ? 1 0 3 f>3 F C 8 0 7 2 0 3 2 C F t 1R 
n n c 14 OR 1 4 116 1 4 3 1 3 P n ? 0 1 F B e e 0 3 DP A ? 4 C 
iv; o r 1 3 1 0 0 6 OF 13 1 0 0 6 1 4 3?6 IJ 1 9 P 3 H 2 r o 19 f t ] 6 F ?~> F O 

5 2 3 3 29 JO 1 4 0 6 i - 2 0 ; 4 0 6 1 2 1 3 5 3 7 0 2 ? AD j t I F r o r , i o r 1 ? 0 7 
5 7 3 0 13 t ? OC 1 2 1 3 . 1 P5 1 2 >3 u 5 9 F ? S I ?F IF H 9 I- . SI? 3F 9 7 2 0 J ? 
r i m pi." ts? 1 3 1 3 1 1 9 6 14 (511 14 0 6 I t R 3 8 2 C ? F F t o OF PT I F IF 

0 6 0 6 0 6 ' .4 0 6 (16 C t 0 6 0 6 0 6 C5 Vi u u w e IT' V J j f I f f 
5 3 2 0 16 Q6 1 4 0 6 9 6 C 6 0 6 14 2 0 6 0 1 3 i f 1C 36 0 0 PP 2 0 E6 
5 7 3 0 14 0 5 OF 1 3 0 6 r 4 E 6 OF 13 1 3 6 0 2 3 F D 77 0 3 OT Ft) 3 " 2 0 S 6 
3 3 4 0 19 ! 3 1 3 1 0 0 6 ! 4 e 6 i e 0 6 € 0 3 3 1 3 2 0 P 6 : B i O 9 1 F 9 F 6 R? 0 0 

n zc 14 OS 1 4 P I K 1* »>e 1 4 0 1 EC - r , SO D CC :r> 2 0 
3 3 6 - 1 2 0 2 e 2 3 2 0 2 0 14 T • 0 6 0 6 3 2 I B 2 0 IF E 0 0 1 F « F6 P 3 
i s r r - '.4 o e ! 2 1 3 ! 1 0 6 ! 4 O f 0 6 0 6 6 0 6 3 0 1 S 5 0 1 EO 3 2 33 2 9 E5 I f l 
3 3 S 0 96 1 4 2 3 2 0 2 0 2 0 1 0 l i •St 0 6 e o / a 2 9 C 4 I P 2*3 3 6 IP E; 3 1 F O 
5 2 J 0 di, 14 OS ' .•i M Ot 1-' 6 0 " 1 n ? 0 2 <?5 (?1 SO F ? S 2 0 6 6 
5 4 C P K t ' i o c 1 2 1 3 1 3 1? 13 13 11 6 0 9 C i f l 2 0 EO i r 2 0 P6 IB E 9 0 1 F P PI: 14 0 6 OS 1 4 16 P F 13 i e 0 6 6 1 0 0 FS 8 9 0 3 8 5 0 1 EO 3 2 FP 0 F 2 0 
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Pyramaniac 
Andren Gordon, 
Bridge of Weir, 
Renfrewshire. 

6 7 2 0 1 5 FB C 9 F F D 0 1 7 F13 F T c ? !C 7 9 . 0 FF 2 0 Yt I F r ? E 2 t-3 F 3 ?£ P 0 : 1 qp 0 1 9 D 3 F 0 7 8 9 0 4 3 P ED 6 F 0 3 FO OC H f 1 9 91' F £ 6 3 4 " , 7 n ? 70 3 B 8 3 R ? 0 0 8 5 ?J FT! • c 8 f l 3 8 E 9 2 C DO M 6 0 OH CF W W t ' ! 91i 3 B 0 3 H7 h ? l ! i O 7 0 4 0 ••s c n c n c n c n 6 0 n o CP P . F r 6 3 6 0 8 3 H 3 FC 9 P 3 6 0 3 r r 3 5 9 3 9 1 7 0 3 0 r g 0 6 FC OC ret 0 7 r o c r r 3 2C 
F i ' Z<3 F1 1H F I 7 7 0 7 F B P5 ~ 3 6 0 r 3 0 4 CS 0 4 DO 0 3 fi2 c i 6 0 C I 6 ? ? 0 0 0 2 8 . - t 1? hi OH S?6 CO H 9 t l - 7 0 7 R ' -a 0 3 PP 0 7 H 2 0 2 6 8 F2 P.I CP 

r o •IC J y n r rQ •>0 7 « « 0 tp On 7 P 0 4 0 7 " 6 f t o PC 
64P3 F P u p 6 D 0 ? 3 5 FC 2 0 n r t B 4 r 7 r i n r r - 1 FP 6-1 3 8 FF F 9 16 
6 4 1 ? 5 0 16 <•?. 6 4 n j 3 r 3 5 FR 3 P I P 7100 F F 8 5 F L E 9 0 0 33 FC 6 0 3 3 
6420 1 9 8 D CF 9 9 C3 r q 2 7 ZB 71.9 FB E ? 0 1 5'5 F F FC £ 9 0 0 8 5 44?? eta 0 0 =71 0 3 ?! 6 0 T? 4? 3 0 1 2 7 1 1 © r r CO I E hi FF t e F3 hm. 
6 4 4 0 I E FC I T 1 3 7 0 H P ' 7 F 9 7 1 1 0 FC 6 3 o e 33 FC 6 8 1 8 F3 6S 
6 4 3 0 3 C 3 3 FC 4 C 7 1 1 9 1 3 18 FD 7 1 e i 83 F I P5 FC 5 ? 0 0 53 FC 6 f 
6 4 6 0 I F CH r e CE 4C OC 1 9 H 7 F 3 7 1 5 0 f-Z 0 7 31 0 3 ? r 92 I E B3 6 0 
cna 1 3 S 5 F t B3 3 ? :H 3 " OF 3 0 '.f} 7 1 i 0 E 3 9 3 CJF 1 F TR r o F I cr- I F 7 E 
£ 1 3 0 ' n r I B c n FP 8 2 0 ? fl? ?J : o 7 1 - 0 6 C 7C 3 E I F 0s." 0 0 3? 7C FE 6 4 3 0 ? 3 1H 143 5 3 0 " 3 5 C J 0 4 6D 7 1 S 0 FR E ^ C6 8 2 F 8 if 3E IZ 3 E f 1 0 f l 0 ? 4 T QJ t ? K 1 8 FP 3 7 i p * 5 7 I ? 0 rr F3 3 7 C 6 E t F P r t 7 C 0 0 
6 3 1 0 F C 2 0 c ? I ? 3 1 OF 9 P 7 0 ' 2 0 0 - - F" P " FF C ~ D 7 - r i n -r FF 
t'-M JO t f Ml' f<4 0L< t y SIL - 2 1 0 37 3- 1F OF o r 0 2 9 0 I1J j a 
6 5 3 0 7 0 3 3 F0 0 4C U . 13 FC! m FP 7 2 2 0 3P 0 3 p n Otl t e 1 FI =•£ - -
6 3 4 0 5 R 3 3 TD £ 1 0 3 9 0 OFI DD 51 CC 7230 l e 0 3 10 7 3 7 C r r ; r e 1? 0 0 

DO 3 3 E 8 E ? 0 6 DO E E 4 C 4B 19 r z 4 B FF 11 77 1 7 D-' : 1 F F RF F" 11 
0SCO N2 BD T 7 rs 7 3 OO 0 7 r n PS 3 3 3 3 3 3 1 0 r*p - F 

RF 
rr - . 
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L-

PYRAMANIAC IS A version 

favourite Q Bsrt, and will I 

favourite among readers of 

who own an Oric. 

o f that aicace 

am certain be a 

Yow Computer 

You — alias a pair of eyes — are in J 
pyramid constructed nf discs. T i n object of 

rhe p a n n e is ro 3 l r e r t h e colour r f r h e rtkrs by 

jumping on them. B i r this is not as easy as it 

migh: fust appear. Throughout the game you 

are pursued by the aliens o f th i Mad 

Drummer who are sent by him to kill you. 

You must avoid these at all 20s:s. 

Occasionally :he drummer himself make* an 

appetrar.ee and you will be able to wreak \oui 

ver.geanci on him. by killing him a id so 

gaining points. In later scteens you may have 

ro -haig<> the rnlour c f the discs more than 

once before you can complete th.- screen 

Instructions for usinf. the game are included 

in :he program; there is a constant jpdate o f 

your score; your lives ire represented on the 

right of the screen, fnri the target rolonr nf the 

discs is shown on the left. 

0 GQSUB2000 
5 60SU65000:60T06OOO 
8 i 
9 R E M / / / MA I ft L O O P \ \ \ 
10 GOSUB30OO: GOSUB400O> INKl! PI.OTX+ : , V . 
" c c " 
15 RFPFATiPl fl»0, I . 3.PND< 1 I MOOtSO: GOSII 
B200: G0SUB600: ZS=STRS (SC> iPLtl 
T32,0,Z* 
20 IFLH=TRUE "HEM E0SU6 300 
3 0 I F F Q - T f U J E " H E M G O S U B 4 0 0 
1 0 t F H 1 • T R U E ~ H E H G11BUB 5 0 0 
50 WflITW;PLOT!,Y.4::fl*=KEv*s * TH 
en90 
M PLOTX, Y.OJ X=FNX <X) : V=FMY (Y) i PLOTX . v 

.4:PLQTX+1. Y, 'cc*s V-SCRN < IT Y~ 
i : 
7 n R n c i i n t T n . I F O R V W THFI I I -= ;OI -» 
8 0 I F V < E T H E N P L O " X , v + l , V + : : S C = S C + 1 0 : I F 
V - 1 = E T H E N R - R + I 
9 0 P L D T 0 , 2 f t , " 

- : U M T I L R = ; B : S S = S 
S-1:RETURN 
1 9 8 i 
1 9 9 R E M : ! ! D A L L ! ! ! 
200 IF ~ES~<1>< . 35 THEN TEST<1>-RND(I 
iRETURN 
2.0 PLO~A,B.O:irB<20THENA-FNA(A•:D-B+2 

F I CSF R - n * 
215 PLOTA.B, 1;PL0TA<-1 ,B, "hi " 
2 2 0 ! F B > 2 5 T H E N B » T ; A - 1 5 : T E S T ( 1 > = 0 : R E 
T U R N 

230 IF A»< AMD 3-Y THENIOOO 
240 RETURN 
298 t 
299 REH aa« F3LL0W 3ALL ««0 
300 IF TEST (2) <.75 THEN TEST < 2) =RND <1 > 
iRETURN 
JIO PL'DTL,M,0« R-MOOTMEN L-FNC<L> .M-n4-
2 ELSE H=H*l 
315 P L 3 T L i M ,2» P .OTL+-1 , " + 

320 IF M>25 THEN M=7:_=15:TEST*2)»0: 
TURN 
330 IF L=< AND 1=Y TH:N1000 
340 RE1 URN 
590 : 
399 RE1 :11 FDLLGWÊ  t t : 
400 IF-(ND( 11 ; .8IHEN RitUftN 
405 PL3Tr,G,3lF-FN3<F):B-FN3 (Gt:P.OT", 
3 , 6 . P L 3 T F H , 3 , "JH" 
4 to IF F-< AND 3-Y THEN1300 ELSE RETU 

498 s 
499 RE1 ttC C. 5AM JJ1 
500 IF TEST < 3) <.75 THHN TEST <3) =RNII> < 1 > 
sRErUHM 
KIO Pi HTH. t .O; rFK?OTHF)\«=FNA<m • 1 = 1+7 
ELSE 1-1+1 

515 PLUrH. 1,3:FLCTH* 1, 1 ,"de" :L^HLKN <H, 
I *•!> 
sso tnj-r TirNCc-nc rcun-n i CLCC ir u 
>S THEN SC=3C-10 
530 PLOTH, I U ,5: IF I >24 THEN I=7:H=15: 
TFST C3> =0: RFT URN 

550 IF H=X AND I=Y THEN.000 
560 RETURN 
598 : 
59V REM X*X POIHT EYES X*X 
600 IF TEST;4)..95 THEN TEST (4)"fcND!1> 
: R E T U R N 
i i i o T L D T O , K . O ; ; r K < 2 0 T i i c « j - r N A ( j ) . K - I O J 
ELSE K™K+1 

615 PLDTJ ,K.6: PLOTJ+l, K, *' 1 n" 
620 IF K/25 THEN K=7: J = t5: "EST (4 > =0i RE 
TURN 
630 IF J=X AND K=V AND TEST(4•>.95THEN 
K = 7 : S C = S C + t O O : J = 1 5 : T E S T < 4 ) - O s 
R^niMi 
640 RETURN 
998 : 
999 REM 7.7.7. CRUSHED SEO 1.7.7. 
1 0 0 0 F L O T X . Y , " • • ! ( » ' i 3 H O O r . r L O T C 1 , V , I . W 
AIT200 
1002 tm:PKINt 'YOU WtKfc JUMPED OM":Ll = 
LIM:NAIT300 
1005 t P L I < 3 THEN 50T07000+SS+10 
1010 PRINt:PRIMT"VUU SCORED ~SC:PLOriO 
,26. "PRESS ANY KEi* TO PLAY ':G 
ET A*-RUM 
1 4 f B i 
1499 REM OUT LEAP SEO 
1500 IAP:REPEAT:PLOT(,Y-1,0:PLOTX,Y,"A 
Afll ":PLaTX-J , t ,31 Y-T* 1 
13-31 PLOI X,V, "tc":PLOTX-14lPL3TX+2, 

(continued on page 161) 
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ONCE AGAIN AT ALLY PALLY 
SEPTEMBER 8th 1984 

FEATURING A GALAXY OF EXHIBITORS 
WITH SPECIAL OFFERS AT THE SHOW! 

S E E T IE MIGHTY KINGDOM OT SOFTWARE! 

THRILL TO THE COMPUTER HARDWARE! 

GASP AT THI RANGE OF ADD-ONS, ROOKS, PERIPHERALS! 

WITNESS THE OUTSTANDING FEATS OF THE QL, SPECTRUM AND 2X81! 

One Day Only! Don't Miss It! 
Only £1.25 (Adults) 60p (Kids) 

["SEND NOW roYREDlFcED-PRICE'fiDVflkYTICKEfs"1 

Post today and yoo can bare Advance tickets at £1 | id tits) ud 50p (Bids). Plnse Lu;lade a stimpeJ ifliiessHl enrelop; with ycir reply aid make cieqcfs/PC's payable to I I M crofair. 

name..., 

I Iddiess: 

I -

I 
mast sen) me advaice tickeii @ E1.00 

Heasi send me advance t.ckets @ iO.SOp 

tost I) Mike Johnston, ZX Miciofair, 71 ?aik jneTolUnhan, London NIT OHG 

EXHIBITORS! PJime MtXe jobDMon en 01-801 Mi! lor details and availabili'y ol staocs at :he siow! 

12 th 
ZX M CROFftll 

at Ally pally on 
8th September 1964 
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SOFTWARE F I L E . 
(continue3 (ton) page 159) 

Y , 0 i WAI T20i UNT 11. Y-26: WA ] T200 
1302 CLS:PRINT"YOU JUMPED INTO UU I fcK & 
PACEusLI=LI+l 
1505 UAIIZOOi IFLK3 ~HEN<30T07000+5S*10 
1SJ0 PRINT!PRINT"VOU SCORED "EC" POINT 
5":PLOT 10,26,"PRESS ANY KEY T 
O PLAV ABA IN 
1520 GET A*:RUM 
1999 ! 
1 W REM tCC DEFINE CHARS £fX 
2000 FORC"11013: READA: FORD^OTOV tREADBi 
PDKE46080+B»A+D,B:NE > TD,C:RET 
URN 
20 lO DATS 97,7.31,63.63,31.47.26,7 
2020 DATA 98,56,62.63,63,62,S«,46,56 
2030 DATA ,12,1B,33,45,45,30,12,0 
2040 DATA 100,3,7,5,7,15,27,2.4 
2050 DATA 101,48,56,40,62,S0,49,J6,32 
2060 DATA 102,7,9,11,7,1,29,47,0 
2070 OAT/, 103,5t ,34,52,Si ,32, 16,61 ,0 
2080 DATA 104,3,5,15,58,47,59.30,51 
2090 DATA 105,48,24,52,63,21,63,* 1,51 
2100 DATA 10*1,10,17,^6,33,^0,21,10,5 
J I IQ DATA 107,42,I,40,1,42,20.40,16 
2120 DATA 108,7,9,17,23,19,31.13,0 
2130 DATA 109 , 36 , 34 , 58 , 50 , 62 , 60 , 0 
29TB s 
W S HEM « < RECEFINE VfiFS ;>> 
3000 P=lS:L=15lF=15lF=15:J = 15:B-?:M-/: 
6=7: I=7:k=7:X"»13:V-12:: :tR-0 
3010 iee I I 1 I Ot TEST <11 O. TETCT (31-Oi ICG 
T (4) «C;RETURN 
3998 : 
39S9 FS£M *»» DbUNt SCBEfcN «•* 
4000 FING:CLS:LQRESO:Z =48377:FORC=01Q6 
:FCRO=OTCCiCOKEZ+4*D.2Sl85:P0 
KEZ+4«D-1,S 
4010 t.EXTD: Z-Z t7G:NFKTC:PRTNT:PRINT" 

FYRFMAMAC": P0KE48 
082,1C 
4020 FRINT" PYFAMANI AC " :P0 
KE4QOC3 , 4» PCKC40122 , lOi T0KC4O 
123,2 
4030 FR1NT"CH ANG E":PF1NT" TO":PFINT" 
ab"iFOKE49v43,Es PR T KTs PRINTS 

CS 

4043 FDRO1T33-LI-.PL0T 35,10+C, "CE " :PL 
3T34,13+C,4:^EXTCi3ETJRN 
4993 : 
lYW K;n (<( DEFINE FUNCTIONS 1)) 
5005 D£F FNA(P><*P+Z*S3N<RND<l)-.5> 
301D DtF FNC(P)=P+2*<<X^*P>-<X>P>) 
5020 D£F FN5(P)»P-2* < <Y >P)—tY<»P)> 
5030 D;F FN*<P)=P+2*(<A*»"0"> + < " N " ) 

5040 D£F FNY(P>=P+2*llA*=,,U")+<A*="W"> 
Irtt-'N") <At-"1">l 

5050 RETURN 

5998 J 
599? R-M . . . INSTRUCTIONS . . . 
bOOO C.S:(NK0:FJR C-1 T02* i READ9*: PRUT 
3HRt<2 ; » ; 3 + s ^ E X T C 
6010 D.VTA'O YOJ ARE IN A PfRAlID C0*IS 
TRUCTE3 OF" 
6020 DATA'Q !}I5<S" 
So3» DSTA'R jh 3b ab ab ab ab ab »b 3b 
ab ab 4b" 

i040 DATA' V YOU tlUST Al THE 31 
SKS TO IHE" 
JiOSO DATA1V SPE:iFlED COLOUR B*1 JUHP1N 
6 OH THEM' 
iO60 DATA"T WATCH OUT FOR THE ALIENS,S 
ENT BY THE" 
6070 DATA'T THE MAD DSUMHEK' 
^nnOl MTfl'R AND hi BOUNCE 00WNWAFO6 
u 
6090 DATA-R Ik WILL FOLLLW YQIJ SO BE C 
ARE FULL'' 
6100 DATA"* He CMriMfiKTS THE £U t>«.;> LULUU 
R AND" 
ol to DATA-R KILLS VOU" 
•120 OrtTA'U IF YOU KILL THE MANIAC DRU 
MMER In " 
6130 DATA'U YOU WILL GAIN A GREAT DEAL 
OF POINTS" 

i i no DATO'Q wai"LH our nn MIS ccftOLcao 
DRUMMING" 
o 150 tMTlVCi WILL SEND YOU MAD AS NELL 

II <1114, 
6140 PLOT "PRESS HNY HtY IU CLAY 
":SET fit 
o 170 DATA'P"|"T YOU CAN ONLY JUMP DlAG 
ONAI l.Y" 
o 1 80 DrttA'T USING NEC Li i-UR Uh / Lth I ' 

61«0 DATA"T 
6200 DATA"T 

U UP/RIGHT" 
H DOWH/LEFT 

N DOWH/R1BH 62 DFirA-T 
T" 
e>220 DATA" " ," " , "R BY fWDREW GORDON" 
69°8 ; 
69<>9 REM === COriTROLIHG SEO === 
7000 S=l:E=2tSC*-"SCREEN l':W=20;G05UD 
10 
7010 C-3:C—';CC*-"3CP,EeN 2'iW-lS.LM-ld 
UEiBQSUBIO 
7020 S=5:E=6:St*-"SCREEN 3':W=10:LM^O: 
FG^TRUE;G05UD10 
703O S-2iE»3iRC*='SCREEN 4> s W-10: LM-TR 
UEiGOSUBlO 
70^0 S=1 lE»3l 5C1*"' SCREEN 5 ' : W= 13:FEi°Ot 
LM=0» HI »0i GTRIIRI O 
7050 S=6:E=>i SC*«-'SCREEN 6": W=5: FG=IRU 
E-.GOSUBIO 
7060 S-4iF=5:SC*='SCREEN 7":W«10sFG«0: 
HI-TRLE:0O9L»1O 
7070 E-2:E-1:SC*='SCREEN 8":W=lOiLM-TR 
UsOOSLBlC 
7000 SsSsE^tSCS^'SCPEEN 9"tW=l0:LM=0: 
HI =TRLE: CO SL D1C 
70<?0 £=4jE-ii ' SCREEN10": W-3: LM-TRU 
6; GOSLB1C 
7 mo CsSiEs?: SCt-i'tCPCCNl 1 »i(.|-Si FG-TRU 
EJGOSLBIC 
7120 E-1:E=4:SC*=* SCPEEN12"!W-1OiFG-Ot 
HI »Oi I.M=C: GCSUE10 
7 4~0 3L*-' SCrEEN 13": W=3: FLl-lRU 
Es HI"TRUE:GCSUE10 
71*0 E=3:E=6:SC*-"SCFEEN14"!W=5:F6=FAL 
SE!LM=TRLEiliUSLBlC 
7150 E-4!e=7:SC*-'Si:FEEN15"iW^0irG=TRU 
El EOSLBIC 
71 dO £-1 IE-4I SCFEEN16": W-5: LM»C: G 
0SLD14 
7170 S=2:E=7: nC*-"SCFEEM7": W=0-.FB-TRU 
E: EOSLBIC 
7IE0 S=1 JE=7S SL#-"SCREFM 8": W=0: G0SLB1 
OIC0TG70C0 
79SV 1 
OOCO REM *•** PYRAMANI/! 
8010 REM Bv ANDREW GORDON. 

Darts 
Mike hiyams, 
Edgware, 
Middlesex. 

AT LAST YOU CAM be Eric Bristcw or John 

Lowt on your 48K. S p e a r u n . This version of 

the standard pub guiiiu has several built in 

opticns. One or tv;o players. 501 or 301 start, 

ancl startinj with a double or straight oil. 

When presented with the selection page you 

should pres; keys one to six to change the type 

of game to ihe one you requ.re, and then jtart 

the game by pressing S, 

Each dart throw ta*es place in two moves. 

Firsi by stopping the radar-proue on the 

dirtboard, and then by stopping the multi-

plier under the blackboard. Pressing almost 

any key will stop these markirs, hopefully 

where you want them to stop. ' Ihe keys With a 

d.fferent us; aie 0 and Q. 0 will drup the dart 

being thrown — useful for unsure players near 

the er.d of a game — anc Q quits the game, 

returning to the title screen — useful when 

yo j have Just failed your 16th attempt at 

double one and can't face another go. 

As usual, all games must end on a double 

and if there are two players the winner will 

have a leg added to his/her score. Each set is 

five tegs so the first to win three legs w.113 the 

set. 

The alternative game, the Arcade 

Challenge, is so called because of its 

resemblance to arccde-style games rather than 

the traditional p t b game. The computer 

presents VOL with a score which you must 

beiter with tiree darts I f you dc net equal or 

beat this score then you lose one o f your tliree 

lives. 

The scjrc to beat starts at 50 and rises in 

steps of 10 up to 150. I f you survive this far 

then the score to beat drops back to 70, but 

things speed up. Only a true champicn will 

turn through this cycle three times. 

A score o f 183 k rewarded with lots of 

buzzing and flashirg, anc. a bonus of 500 

points. A top five high o;oro tabic i3 presented 

£t the end o f each arcace game. 

First type n listing I , and save to tape 

using 

SAVE "DARTS" LINE 9999 

Then new the computer. Next iy;je in lisLing 

2. This program produces the dart board 

screen and takes nearly 20 minutes to run so 

uow is a good time to go f.nd make a cup of 

cofTjc, When the prcgram is finished an alarm 

will sound to alert you. Ycu v/ill be asked :o 

prepare the cassette for saving. This should be 

saved directly aft:r the Darts program. 

I-sting 2 takes 3 long :ime to finish but as it 

is only needed tc produce the screen display 

which has uow Lccu saved, it cau be 

discarded. T h ; rrachine code used to retrieve 

the screen is alr.ios: instant, a slight 

improvement on 20 minutes. 

OLT 2 : i J 

•©a&STs-r-j 

GO TO 

:•:.- rC-3 

10 5a TO SO0O ZC FOR S-tf TO 255 
OUT 5 MtXT 3 

3C RETURN 
I W 13 = P 6 

S i P^rr'tT " 
T 2 1 , S t ; •' 

95 OWES i 
loci r=r;iT 
l i e ri.i>T a-r oo 
l i s OL- S i 

f'RAu = r> = ( I ' 
I - 114*.E to'" THEN 

t? 
140 PLOT 3 S . = : 
1*5 OUT £54. S 
150 DRAW E '.Zi = 1' 
160 LET T=I-I I s Ii21-THEN ^cT 
1=1 

GO TO 110 
200 OUER O 
201 IF INKEY$="0" T«EN LET J=0-
Ct> T O 
S02 IF XNKEVS="0* THESi 20 T2 31 

00 
203 SEEP . 25 ,-10 
£04- LET J = IttT ( RND*7 i +1 
205 FOP TO 50 HExT U 
210 PRIMT AT 23,£4 . ,T5(J? 
£20 FOP. TO WAIT: NEXT .. 

23C IF INKEYS: >' " TrtEM GO TO 3® 
0 240 LET J-J+l. IF J=9 T-JEf 
J a l 

250 GO TO £10 
eeep 

310 PLOT 39 ,90 
320 OSflU O'.'ER 1 ; £ ( I ) . .FX) 
330 li-IK 7. PAPER O 

r = r n v 
3 34 1= J=0 THEN 

z' j-2 THEt 
350 IF J=5 THEN Z=Z-J 
35£ IF J=~ THEM 

1= J a l THEN Lfc"r 1=5? 
33C IF J W 3 THEN LE~ . =: CO TO 
10C 

J = i 
iov: HtL 1 UKN 
aac a = M * , * * i + *„ i 

# CHOOSE A 

CLS 
101C PRIMT l=T 1 j 10 

PRINT i?T 4 . .S ; f $ i I - ONE 

1230 PRINT AT S .S .BS tS i S -
Plv: •' 5R5 " 

(continued on next page) 
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SOFTWARE FILE 
rS ' 5 

10 . 3 

12 , a 

id. . a , s i te> " = 

1 5 , 3 ; 'RC - STP = 

4 - 3 

.4-. H - nK'.l 

its , 10 ; •UH; 

T l i J C 

B E G I H = 

(continued from previous page) 
1 0 4 © P R I N T •? - SO 

S T A P T 
1 0 5 0 P R I N T A ~ 
i STisi— • 
106D PRINT A~ 
U B L E S T S R T " 
1 0 7 C P R I N T P " 
R A X G F T O F F 

PRINT fl-
me" 
1 0 9 0 P R I N T FI~ 
D E C H A _ L E M 3 E J 

_ KK1MI H 
E53 P KEY" 
1 1 3 5 FOR I = I T O 2 0 0 0 
1 1 1 0 L E T Z $ = I N K E V T 
- i r Z » T I ICN e 
1 1 £ 5 N E / . T Z 
I 1 2 S GO T C 9 1 0 0 
1130 I F Z ( < > " 1 " THEN GO TO 
1 ! .">•! I = T F=* M 1 =!".« I F T 5 « ? =D T 
1 1 3 S GO TC 1 0 1 0 
I L I A I F Z S - > " 2 T H E N S : U S E 
1 U 1 L E T E S ' : £ > = - S - E T 3 3 J. = 0 I 
1 1 4 5 GO T C 1 0 1 0 
1150 I F Z3 • " 3 " THEN GC T3 J15* 
1131 LET g $ ' 3 » « c . » LET 35 4 J=D t 
1155 GO TC 1010 
1 1 5 0 I F I 3 . "4." T H E M GO TC 
1151 LET en • + ) =Ci LT - Zs Z sC* 1155 oo TC i e i e 
1 1 7 0 I F Z » w " 5 ' T H E N T n 
1 1 7 1 L E T L E ~ 5 S . O L = £ > I 
1175 CO TC 1010 
1 1 3 0 I F z a "E T H E N :-:< TO H 9 ? 
1131 LET E » i 6 ' * 0 4 LET 5$ 5) =Df 
1135 GO TC 1010 
1 2 1 0 I F Z 4 " A " AND 7 5 I T H E ' 

GO TO 1 0 I C 
£ 030 REM + + -

+ PLFFY 3 SAMF 
- - -r - * : • • • • > • • • 

2032 BRIGr:" tf 
2 0 3 3 L E ~ 3 1 = 3 - E T S S = G 
2 0 3 4 L E T L I = 0 L E T L £ = 0 

2 0 1 I* I P 3 5 < 2 ) = C $ THE>J L G T P L ^ ' E S 
- £ L E T U U = I 
£ 0 1 5 I - Z S = " A " THEN SO TO 5003 
2020 LE~ STAPTsSCV 
2030 I F e $ ( i ) = c s . THE• 
001 
204 .0 L E ~ B E G I N =1 
2 0 S 0 I F E » $ F F ) = C S T H E * 
U 
2060 LE - X O a S r f l ™ 
2070 LE" X I £ > S 5 T F L P T 
2090 LE - UAIT=i 
2 I C O R A M P 0 H 3 T C J 3 P 40T3C0 
2105 PRINT a l , § 19SJ. 11. -
A M S " 
2105 INt. 0 PAPER 6 
2 111? P C TNT ST il . 2 4 , " P L P V E R 
2 1 2 C P R I N T FIT £ , 2 3 ; " O N E " ; A T 3 2 3 

IMP P A P E R 3 ; S T A R T 
2 1 2 1 UIU = - 1 T - t E H PFTLKT P . - 4 , £ 3 

I N K 7 , P A P E R 3 ; S T A R T . A T 3 £ ? • " 

2 1 3 0 I F P L A Y E R THEM P P I t i T Q T £ 
. 2 3 ; " T U O " ; A T 3 2 9 , I1!*- -

0 : 5 T A R T 
fil + O LCT 3C-=4. 
2 1 5 0 GO SL'S £ 0 0 3 
2 2 1 0 F D R N = i T O P L R V E P 
£ 2 1 5 I ^ UU = - I L E T W U - 0 
T t-l 
22 ^0 PRIMT RT i ? , i 1 ; INK 6. PRFE 
K ! RT £0 . 21 ; •••»-»••, AT 2 1 . 2 . 

2 2 3 0 P R I N T RT 2 . 2 3 + 6 T ( N - L L , O'.'RFL 
1 F L R 3 H L ; B R I G P T 1 

T £ A 0 I N K 6 C R P E P 0 
2 2 - 5 L E T T O T =0 
£ 2 5 0 FOR M = 1 T O 3 

CO SO 
2 2 7 5 L E T Z Z = J 

2 2 ? 0 X F TF-EN GO TQ 2 3 0 0 
2 2 ^ 1 I P ZZ=5T ' THEN GC TO 2 3 0 C 

I f A ( M ' -TOT =£THK t HN1' J=0 
HE'! LET ZZ=C 
2300 PRINT RT 15 + 1' .£1 (" " P ' l l Z 
Z < 1 0 ' . Z Z 
£310 LST T3T-TL.T.2Z 
2 3 1 1 I F Y. ( H . I - T O T = e AND 1 J = 1 I 
= T H E N ? 0 T O 4 C 0 0 
£ 3 1 2 I F X C^) - T O T £ PRZR-;- - T 

£ ^ . £ 4 . : FL- IST - 1 . " B U S T 50 T 
0 £ 3 3 0 
£ ' 3 £ 0 N E X T 1 
£ 3 3 0 I F X ^ L - T C D L T H E N I_ET < IMJ 
=X .NJ - T O T I P T O T = 1 8 0 THEM GO 5'J 
e i e 
£360 PRINT AT ,N- l i . < (N) 
£370 PLOT 18S44-S* (N-l l :22-rO ' 
£3" '5 DRflU 2 0 , 7 
.T^SC xr i C - l T TTICI' T P P-C TD 47 

P R I N T R T P ,2 '3 I6 -> , N - 1 . IMP 7 
P R P E R 0 ; " " NEXT K P R O M T AT 
3 . 23+6t ' N - l • ; X ( H ) 
2 3 3 5 FOR 0 = 1 T O 1 0 C - H F V T N 
2 3 9 0 P R I N T RT 2 , 2 5 + 6 + I N - L > ; O'.'ER 

1: FLRSH 3. BPIGf-T 0 , 
2 i i?0 NEXT N 
24-.0 LET £0=SC+1 
t i j i U i r "men 30=4-
£430 LET IJ3XT = ;JP™* . r 
£EU0 GC TO 2£10 
40JI0 REM + + + 

r UIM ROUTXt+e 

1 3 : e GO 5U= £0 
4-£!_S REjTO^E' 4033 

FHP t1~" T" S 
4O30 REPC- - S 

4040 EEE= R , S 
4.050 NEXT -
Ailtiil TF K = i THEN LET L l - L i J l IP 

L 1 =3 THEN LET L l =0' LET 51=51-^1 
LET L 2 : 0 

103S IP Ns£ THEfi _ 1 = 
L£ =3 THEN ^ET C LET 5 

. LET L l = 0 
10SO T-flTP . 5 . 0 , , 2 5 . -S . S , 0 . £ 5 -
5 1 . 5 
•103+ I- U!.'=; ; LET UU=-1 

z~ . r.iapi uffT gu=i 
4090 I~ P L R r £ P = l TI-EN GO t j j 
10SS PRIivT £ 0 . 2 : , •• 
t?T I ' i , 2 3 ; " . S T i f -
OTEC = 
41 sse PRINT AT £ 0 , £ C ; "SET5 31 ~ 
PS 32 
t l 10 PRIHT ^T £ 1 , 2 C ; " L E G S ui : ' 
R3 c9 L2 
a.120 PPIHT 31 ,RT 0 , 1 PPE53 3-
TO 5=1 IMX5H THE MRTCh OP RUr OTr 
EP PHR -1EXT LEL-
a l 3 0 15= INKEYJ = " 0 " '^E'-i GO TO S J « 

414U IP INKEY3 THCN GO TO 4S 
00 
4150 GO TO 1133 
1=f'?0 PHPEH r TO eoc-a 
499 f a r o p 
5000 REM 

* RRCHDe GfltlE 

530b LET .J- : = 3 ; I P PLAYER =2 
N LET U =? 5010 SRNren r ze U&R 43000 
301? i i ;-- ill J i t j i , 

5316 P ^ I ^ T PT 0 , £ 3 . 'THE' RT I . 
RPCROE '. RT 2 , 2 3 ; "OHnj £MC-E 

53ZC r ^ r t T AT -
~ 5 .24, HI 
50£5 IMK 7 . P«PEC- C 
5030 P3 I ^T PT r , £ 3 P^AYfP ' ' 

T- Cl a ve »=S -r^E- 2SII.IT -ST 1 
3 , 2 3 , " = L P Y E R 2 
5350 I4K 7 PRPEF 0 
50SU PPIKT AT 10 23 , 
5370 I- PLP'.''£P=2 THEN PRINT _ 
4 . 23 >-
5100 LcT U*IT=;3 
5105 GO =L!3 -30O0 
5 H 0 LET TOP =50 
e r e ; ps x<.|T 19 a s . •• 
5305 PPlrJT PT 13 23 , "5C03E 

F L P 5 H L . T O P 

D EeJ^ 
2 3 ; O ^ E P 

. R T 2 0 2 

HNl> 

RT I S . 2 3 ; " S E R T -
5?0C FOR N= i t o PLR/EP 
-11.1= I F U ( M ; - 3 T H E N e c 
53IC PRINT OT 5 + L+ tN-I 

1; FLASH 1 " 
533C PRIf^rr PT 19 20 , 
O R T 21 ,20 . 
Sijye LET TOT = 0 
54.00 FOP 11 = 1 TO j 
315C GC 3U3 90 
516C ^ET ZZ-Z 

OCXifT JT I 

54 30 L§T TOT=TOT-)ZZ 
5300 NEXT M 

I- TOT-=TOr TH = fJ CO T0 TCiO 
5560 B5EP . 7 , - 1 0 BHEP . " . - 1 5 
5570 PPINT RT 10+4+iN- l ; , 20+u h i 
* 3 ; " 
5500 LET U(N) = j>i-:> -< 
5590 IF UiN'i=0 THEM PP IN - RT 0 + 
A*1N-l ,23 . "GR+E OVER" SEEP . 7 • 
-20 
5595 GC TO SpICI 
36i3iJ L C~ X \ 1 f. 1 + t U I 
5601 I F TOT =133 THEN PRINT RT £ 0 
• £4 ; FLA5-* l , " i B C N U S + " ; AT £ 1 

FLA5- l ; 500 PT5 ' GO SUP i C 
i-E~ M . N i . m m IECO 

5605 PPINT AT l l+A+ 'N- l ) , £ i . 
5610 PC INT FIT 9 + 4+ • > J — J > , £ 3 OVER 

-; FLASH 0 . " 
5620 IF U 11 1 U CS* -iS T-( = n -
0 TO 5300 
562S FOR 3=3 TO 100 NEXT P 
5630 NEXT N 
5650 LFT TOP=TOP+10 

I J P H S 8 THEM uET TO==70 
LET UAITaURIT-4 

5630 GC- TO =20? 
5?00 PAUSE 1. PAUSE 100 
S i u a FOR H-J TO £ , 
5SOS FOR TO 5 
5310 I F X < m > A ( N ) THEN GO TO 535 
0 
sapft NfyT N 

NEXT H 
5335 L f f H I = A ( l j 
5340 GO TO £6*0(1 
5350 FOR Z=S TO N+l 5TEP -1 
&360 LET fl» (Z) 
5365 LET a5Z. i=P<Z-l 
5a70 NEXT Z 
5330 PRINT PT "CONGRflTL'_RTIC. 
N i ^ T 3 . 7 . FLH5H 1. "PLAYER " ; H 
5390 PP INT" PT 1 0 . 3 "ENTEP " " j c *i 
flME";RT 1 1 / £ , " F O R HI-3C0PE rpE^e 

5913 IHPL'T I ' -Nnie 
5920 LET p j Z -i=s 
5930 LET P i l i s'< 
5950 GC TO 533ii 
SfltfC1 . •3 o 

. 3 -
3C10 SEEP . 3 , 1U 
3020 BFFP . 3 . 7-
3 i 5 0 RETURN 
3E99 S T O P 

PJ 

s e e r ,3,1s ceep 

BEEP . 3 , 9 
RFFP . ^ n 

50i>0 " f r ++-T + --T . . 
I N I T I A L I S E 

a. • . , , 1 i >j • • :- + 
9 0 0 1 R E S T O R E 9 3 3 3 FOR N =0 T , - ;-

P E P D I . F O - . E - SP 3 "+1*1,; ME ' -T 

9010 DfiTfi 3 r -0 1 p r P. 7l " 
4 , 0 , e . 0 so £ 5 5 3 0 , 0 . 3 • t 0 . i T - = 

1 6 5 , 1 5 5 153 S0 
9011 c jg- £0 51 , 33 . 5£ — z - = 

51 . 2 0 , 6 5 3 A, - , o l = 0 52.. 3 5 , 3 3 , = £ 13-

9012 DIH E- £0 1 DIM - (£0 > 
9 0 1 3 - O S N = 1 T O 2 0 
9 0 1 4 Z= >1=11 T H 5 N R E S T O R E 5 3 1 1 
E C I C - E S T c • ' I ' RCRI> — TJ 
5 0 1 5 Z = N > 5 PNC N . 1 6 THE'- : L = ~ R 

W =-=(N. 
9 0 1 7 I F N > 1 0 T H E N L E T E ( N ' = - E 
9 C L 3 N E X T N 
9 0 £ O L E ~ h i = 0 
3 0 2 1 D I M T * ( 3 , L £ ) 
9 0 2 2 L E - R LOFIRSRSC'S 
RI0£3 L E " T * (31 «"FSLASTROS 
' I U C L L E ~ T F • TL = ' I?T=F«R303 
9 0 S 5 L E ~ T * . 5 1 = S I D S F C 
9 0 £ 5 L E " T l i f . i : 
9 0 2 7 L E ~ T 4 ~ = S C D S R S S 
sci?o Lr— TS s 3 ; = - r t i p a r s t ^ 
9 0 £ 9 L E - T j s l ! s-asosrsoST 
9 0 3 0 D I D A S 1 5 . 5 ' 
9 0 3 1 F O P N = L T O 5 
9 C 3 2 L = ~ R * > N > - > - ? ' ? ' ?? 'V ' 
9 0 3 3 NE.V. - M 
9 0 4 . 0 P O K E £ 3 6 5 3 , 3 
9 0 - 1 0-RTR £ 0 , 1 , 18 , 4 , 1 3 , 5 . I C 15 
. 1 " 3 1 9 , 7 , 1 6 , 3 , 1 1 . 1 4 , 9 1 2 . 5 

t l H 1(201 
OR N = 1 T O 2C R E P I I tr-.' 9 0 - 3 

CVT N 
9050 DIM FI(5) 
3S50 DIM 
9 0 6 4 L E T D T = C H R I £ 0 - : H R 5 0 
9 0 6 5 L E T CI. =LHR I 2 0 + CHR5 1 
9 0 6 6 L E T B J I L 1 = C $ 

L E T 
9065 LET 5 1 : C ! 
9 0 6 9 L E T S I = 0 1 
9070 LET e t i A J 
9071 LET BS • c ' =f S 
9 1 0 0 O'.'ER 0 I N K 0 8 P I G H T 1 : EO 
R D E R 5 P P P E C 5 C L S 
9101 D I « X . 
9 1 0 5 = R I N T A T 2 , 1 2 ; " D A P T 5 " 
= -Of. N=v ru L'l p tK- c 
91£0 PRIR-rr AT N . 0 : AT N . O ; S, 

9 1 3 0 -1EXT H 
01 ?e =OP M«-cC £ 0 
9 1 3 0 S E E P . 0 1 , N 
9 1 9 0 ••1E>T r. 
9 2 1 0 5 E E P 1 , - 2 D 
9 2 3 0 ^ R I N T A T I P - f l v - IR^P H ' F L V ; 

924.0 =RINT AT j ' * * © _ 1 9 S 4 
9250 - R I NT AT iv* = * " 

Hi-'bU JKJN1 I t 4; "OR "H FOR I 
NSTRUOTIONS" 
9 3 0 0 -AUSE 1 PAUSE 5 0 0 
9 3 £ 0 I F IM».£V»=-I - THEN GO TO 

9330 I F IW.EYS-
00 
934 .0 GO T O 9 5 0 0 
3-1 c o c l 3 
3410 PRIMT AT 0 6."DrtRT5 - IHSTR 
JCTl'OMS " 
9435 BEEP £ , 0 
9 4 E 0 P R I N T A T £ 0 . " P R E S 5 P*.'. W.E 

THEN GO TO 10 

E X C E P T \ V D P 
-TE D A R T P R O B E 
5 E O A R D ' 
9 4 F 5 P E E P £ . 5 

PRINT 
0 STOP T H E " 

TO *3P 
TM 

FINF I 
MULTIPLIE 

P R - 3 A -SI" 
P R E 5 3 '0---

BEAT 

Tn T f l 
T O Q U I 

KE SCOP 
' OR 

PRIFVT -TR9 - 5IH.GLE". 
=RINT TPS 1 0 ; " D - OOJBLE" PPINT 
TPP LO; "T TRIPLE" PPIT-T -AD 

1 0 ; " 0 - 25 • PRINT TAB 1 0 ; " © - B 
JLL " 
5457 BEEP £ , 1 0 
94C0 PRINT 
3P' * DPRT 
T THE GPHE-
3470 SEEP £ , 1 5 
9430 PRINT 
5 IN "HE" -
LOSE P L IFE 
9490 £ . 2 0 
3500 FOR N=-50 TO 50 STEP 3 
3E10 BEEP .1.1-1 
3525 IF INKEYS < } " " THEN GO TO 9 
00 
9S30 NEXT N 
9540 PAUSe -1 :' PAUSE S0O 
9550 GO TO 9100 
9600 CLS 
9610 PRINT AT £ 9 , D A R T S 
9S15 PRINT AT 4 , 5 , " T H E ARCADE OH 
H L L T N U F 
9620 FOR N=1 TO 5 
9630 PRINT AT N-T£ +1,10 ; A $ (N) . TRB 

13, A(N» 
9 C 4 C BEEP 1 N-f-r-10 
9 6 6 0 N E X T W 
970C PAUSE 1 PPUSE £00 
5^10 -30 TO 9100 
SCOA CLEAR -%730Z LOFD " "CODE 
PUN 

(continued or page 164) 
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y Printer Problem? 0730 68521 any day ~ 
f including Sunday and we will sort it out! 

EPSON PRICE SPECIALS 
E 3 S 0 N R X 8 0 < D 0 T MATRIX) £ 2 4 ^ £ 2 0 9 C24C36 

SNSWC E3S0N RX80R" (DOT MATRIX) £285" £ 2 3 9 
. F M M I M ^ E3S0N FX80 (DOT MATRIX) £ 3 2 4 

E 3 S O N M X 1 0 0 (DOT MATRIX) £ 3 6 5 
GA E3S0N RX 100 (DOT MATRIX) £ 3 8 5 tMiik 

E3S0N FX 100 (DOT MATRIX) £ 4 9 9 c b S 

NEW! Canon (?W@@M269.00 
+ VAT= £309.35 

80 LOIE; High speed priming, 160 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
1 8 rnatix; very quet - less Lltan 60 dB; 4, 5, 6, 8 10, 
1 2 , 1 7 CPI; down loading lor user-optional characters; 
high rcsolj t ion graphics; handles varioLS forms, roll 
paper, fan fold, single shee: and multipart copy paper. 

+ VAT= 
ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £369.00 £42̂35 PHONE 0730 68521 INCLUDING SUNDAY! 

JUKI 6100 just £349 
+ VAT= 

£ 4 0 1 . 3 5 SHINWA CP80 £179.00*™ 
2DCPS: Bidirectional O Logic 

=» 1 1 2 , 1 5 & Proportional 
U \SDac ng; Wordstar compatablo 
XJ ) l < B j f f e r ; 13 inch Platon 

. I J J Underline; backspace b lots more 
' Centronics Interface Standarc 

OPTIONAL RS232 
TRACTOR AND 
SHEET FEEDER 

WE WILL MATCH ANY GENUINE PRICE ADVERTISED 
SCI(UK) IS NEVER BEATEN ON PRICE 

MANY MORE PRINTERS 
AVAILABLE 1,000s OF 
BARGAINS 
SEND NOW 
FOR THE* 
FAMOUS 
SCI(UK) 
CATALOGUE 

FIDELITY 14" COLOUR 
MONITOR & 

COMPOSITE VIDEO 

£189.00 

We have interfaces 
types of computers 
including CBM 64, 
APPLE, TRS 
SPECTRUM, 
QL ETC 

1 

Fiiuiui d i i l ttdciur feed as 

standard. 30cps. 
Bi-directional logic seeking 

i 1 3 x 9 dot matrix giving true 

/ descenders, s j b and superscripts 
Italic printing and auto underlining 
Condensed, emphasised 
expanced and double stiike (can 
be Tiixsd in a line). Faralel 
interface fTtflri as standard 

tVAr= 
£217.35 

2 4 h o u r n a t i o n w i d e d e l i v e r y b y S e c u r t c o r £ 0 . 5 0 + / a t . B a n k e r s O r d e r s , 
Bu i ld ing S o c i e t y Cheques; P o s t a l O r d e r s ; - same d a y d e s p a t c h . A l l 
o r d e r s c o v e r e d b y t h e M a i l O r d e r P r o t e c t i o n S c h e m e . N a t i o n w i d e 
m a i n t e n a n c e c o n t r a c t s a r r a n g e d . E d u c a t i o n a l d i s c o u n t s v e r y w e l c o m e . 

BlffTO I • l 
| r F 

^ g a FREEPOST DEALER ENQUIRIES 
Q P I / I I K 1 (No Stomp Needed) W E L C O M E W R I T E 
O w l I U I X I PETERSFIELD FOR DETAILS 

TEL 0 7 ^ f t C O C O I H A N T S G U 3 2 2BR PERSONAL CALLERS 
, C L U / O U O O O t l TELEX 8 6 6 2 8 MVNEWS Q WELCOME 

12 HIGH STREET, PETERSFIELD, H A N T S G U 3 2 2 JG 
MORE BARGAINS SEE PAGES 0 0 0 & 0 0 0 
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SOFTWARE FILE 
(continued frcm page 162) 
Prooran 2. f £0 

621 
_ i- CLF 

_ C. -7533 62= r,£=13 £ 
- CfiC <?P 5ui {<2 

= " C £3PD5C 5 I = 3C 
£3-

IN-.'ERiE -
^FT : ' 

J.L- a? 90 53S _ET p i t 
- 1 _£T 1=15 54.J CIPCI. " , 9C . S 

P30 
- "1 ... s I 55? LET r;=9V 

e .j . . . o7,i BD sue se> 
.Hi ' - 3 ~ =5 IT.EPiS « ; • i7i F.-rjB i i 
i.-S 1 F.-iS - --CJ 'Z-Z TO 5-Pi 5 
J! I j 3— r. its 
££ J so io ? 3 * J f C r 

L " Zft-. " * 4 1 3 OtTC: r 0 ? a J i :-ir,«T -1 
L5~ :t .=1 SpiEP = I'iK C 
ITJESSS iJ PRINT FT C ^ o • 

4-3 RRH4T -T £ — 
'c —— 1 1-i 

4.1C i r - . • fi- S a PT _ . _ 7.-1S" 
; .— -1C " Ppl'-JT -T ^ 1 " ,RT 4- . so sue ec-cj . ST 7 C - i r 0 13" 
_£T invar 2370 PRIM*" AT iO. C i : , AT 10 2 
ii-. jcp.se : . fir ; 3 " : PT 1-0 20; -i? 

i l — C- 1 . .. 16" AT i c * 

_£T [.1=1? . t e •.RT 19,3. " 7" PT M . . 7 
E09P PRINT RT c- 2 7 } " 19' -IT 2C 

si.;. 50CO "17 •. ST jao, i : 
LF1" i 'i'. -1 INr. '7 Pfi a 

tjJ-C IH'.IEPSE 3 JMC 'CR ri=j L'-

I 

ri + li-.t-J-i 

JOil? PRINT ST ^ <23 " 
JB20 next n 
iCOO =OF <", ~C 6323 
1C1J PCKg 
i f " MS>T -i 

t j l O 
4.110 DATA i . 0 , S7 , 3 ; , l i d . 187* X7y< 

i l t ' 0 F T • -4.30CC? A30H 
•lUC RCflC I POK= n 5 

Ne'T • 
i~?5 PRINT Hi -flirl 1 • • J f i s i ' t 

irt-i -is- t.«y " 
SPW 3E=P , S . f IF INKEYJ -h 
EN 50 TO SJOiP 
5010 fEE? .5.CP GO TC SPSC 
5 I S O pC.-H s t ree i "mr /F w o ? 
4. 
3939 5TCP 
90i>0 -OR r, V i l ~0 r £ 
TO.Jj =OR 1> =90 70 17? 
SOiO Zf* (r . m . j n v Tl ICH "-" 
TO 3050 
3P3C -LOT FRPE5 pnp.r, .il 
9<M£J :-iEX" n 
9C50 -OR to TJ £1 5-E^ 
r>o«;> rr p l j "I i "i . In =i r if THEN C?3 
70 
s J ' f PLOT PAPEP p SP; ft , hi 

NEXT 
3030 KiF>r r. 
9ISO PSTJRH 

Flash routine 
Brian Allan, 
Saint field 
County Down. 

MANY HOME MICROS have the ability to snow 
flashing characters: the Dragon 32 u: riot one 

of them. M y first program is a hex loader and 

a flash routine. The second jives you an idea 

of how this .lash routine could be used. First I 

w.li explain how it works It uses the ability to 

diver" rh?. rimer interrupt to any machine-codo 

routine. 

The routine coir.es into action every l/50il 

of a second. When active, ihe routine 

compares the bytes in th ; first graphics page 

to 0. For evatnplr, if location 1535 is not 0. 

then position 0 on the text screen Hashes. 

This means you :annot use page 1 i f the 

routine is activc, but ll page 1 of the grap.nics 

is cleared th ; computer will not crash because 

ir only conn-ins tht data to see vhicl i po&rion 

or (hu text screen to flash. 

The flashing is done by adding or 

subtracting the value fi4 from the bytes in the 

text s:reen memory. The routin; is held from 

locations 3260(1 to 32677. Once the hex louder 

is finished you can save it as a machine-oode 

program. Always enter Clear 200,32599 

before loading it. 11 you do not and use :ext 

files, :hedata fcr Print 4-1 cr Input 4-1 .vill 

overwrite the routine causing it to ;rneh. 

To use the routine, Exec 22600 switches it 

on while Exec 32607 switches it off. Poking 

location J2621 gives the speed o f the flash. 

Fcr example Poke 32621,50 causes a flash 

ftv^ry sivnn l while Poke 3 2 6 2 1 f l a s h e s 

every half second. The rouiine will not s ow 

the Basic down i f ihe flash rate is reasonable 

— l'oke 32621, (10-255). 

Las:ly, for those who like lo experiment 

with machine code, I tvill show them how co 

divert an interrupt. First, using machine code, 

stcre the address cf the :ou:int in locations 

26•) and 270, Then at the ^nd o f vour routine, 

instead of an RTS , use J M P <10253. 

You cannot use a lengthy routine as the 

computer will be impatient waiting for it to 

end and may crash. The reason why the 

address lias to he stored with machine code is 

because Basic is too stow and will nor 

complete the stors in :ime for the next 

interupt. 

1 0 REM » * + * * * * + • * * * * * » * * • • • 
2 0 REM * F L A 5 H R O J T I N E * 
3 0 REM * H E X . L O A D E R . * 
4 0 REM * ! H K 1 A N A L L A N . * 
5 0 REM * • * * • * * * # * * * * * » • » 
60 C L E A I \ 3 2 5 9 9 
7 0 CLS 

S O P R I N T ••! ; i D I N 6 I N H E X A D E C I M A t 
C O D E S . . - : : I N T S T R I N G * ( 3 2 . " * " > 

5 
90 FO TO 32677 
t o o F : M ' K E [ , V A L t * S H " + f l * ) 
n o t r x i i 
1 2 0 i J H I N i , : ; . i " L O A D E D . " 
1 3 0 F f c l U f j h K l i 11'" ' E X E C 3 2 6 0 0 - F L 
o r h f-i.ii > i 
1 4 0 t-'R ! fJ'i ' 3 2 6 0 7 " -FLASH RO 
U T I i : : Off--" 
1 5 0 PRIWT"Kf > 11 LOCATION - 3 2 6 2 1 

II 

1 6 t A r , i , B F , l , D , 3 9 , B F , 9 
D , ... , 1 , 1 . 8 , 1 . 1 * 6 , 3 , 1 , R 1 , 
64 i ,/F £ , 4 , 0 . 1 0 , B E , 6 , 0 

1 7 , c i , 1 ^ , 3 0 , i , a c , s , F = . 
2 3 , F ? , 7 £ , 91> , !•,<' 0 4 , 8 1 , 3 F , 2 3 , F , 
B l , 7 r T 2 . ' . 4 » r < 5 , 7 , 8 0 , 4 0 , A 7 , 8 
4 , ? t , 7F ,BO ,OU ,4 i ' . 7 , 3 4 , 7 E , 7 F , 8 0 
180 NEW 
190 END 

Word proe; ;sor 
Rich^d Dc ihJ 
Cater+iam, 
So' i. • . L 
Til s ruoc.lfAM ii •: ned to provide 

BI1C tsors Willi A1 i ri j mcessor iha: will 

perform the Iwsii; , • . -g functions »n 

a A I B v.Mi'i prii rr • no discs. This 

i i ems that ihc trxc luis u» i: • oxed in RA.Vi 

d ;r nr pfi - . - w , h !. nit.; the amount o f 

•cxt l int jV>k to hi ••>.. , Vihtlt this in 

mind t >nijT.>m b • i; 4e as short as 

possihl.- v i.:!;"- pj iv-l'i. • many of the 

feature i you v ilti L-.JK. i from a word 

processoi. 

'litis v.-iTtl pro- or l,:. designed to 

l>e vse, with an ?•• u pi ii t r but can be 

Casi.y chau;-. .1 .U> nm 4C-column 

printer . 
When TO it in-- the »io-..i .»•• 'ou will be 

presented with a iist of 1 • nds and the 

two lciier cci.K for : a i i . commands 

arc* 

Loud ie>i; Snvt^te.st; 1'iiiu .r Enter text; 

justify text; H e p ; Centre on; Centre oil) 

Count woufs; Exit program. 

Ativ of il sr comiii.n . i |:< entersd at 

3 0 R t M « D E M O N S T R A T I O N * 
SO REM 
6 0 REM ! ! F L A G H R O J T I N E MUST ! ! 
7 0 REM ! ' LOADED J, E X E C U T E D ! ! 
HO REM ! ! B E F O R E T H I S ! 1 

9 0 REM ! ! DEMD. I S E > E C U T E D . } ! 
LOU REM 
L 1 0 PMODE 0 , 1 : P C L S O i E X E C 3 2 i , 0 7 
1 2 0 C L S 
1 3 0 F R 1 N 1 " l - L H i i H D E M O N S T R A T I O H . "s 
PR I N I S T R I N G i < 20 ,"*•'> 
1 4 0 IMPLf l ' E N T E R A S E N T E N C E • ; 
LSO I N P U T • E N T E S P O S I T I O N ON SiLK 
E E N " ; F'O 
L 6 0 I N P U T " E N I E R F L A S H RATE " ; F R 
170 I F r"{<0 OR F R > 2 3 3 T H E N F R I N T 

" F _ A S H ={ATE OUT OF R A N G E . . " : GOT 
o i i o 
1BO IT <=0-»LEN (rt*) .• >51 1 Tt tN PRI 
N T " S E N T E N C E TOO LONG FOR P O S I T I D 
N ON S C ^ E t N . . . " : G O T O 1 4 0 
3 90 pnkF 
200 CLS 4 

2 1 0 F O R l = P O TO P O - L E N ( / t i ) - 1 
2 2 0 P F I N T f T , M H > $ f O « , I + l - P O , l > « 
2oO P C K E 1 5 3 6 1 - 1 , 2 5 5 
2 4 0 N E X T I 
2 5 0 E X E C 3 2 6 0 0 
2 6 0 GOTO 2 6 0 
2 7 0 Ef tD 

any lime during the program. Ii'ycu press the 

Tab key ibe prompt "Next Command. . . 

will appear at the bottom of the screen. You 

can then enter the two-letter ccde for the 

cimmar.d you want. 

Load/Saw: When this opiion is chosen you 

will be asked for the name of th ; file yau wish 

to load or save. Af:er loading text there will he 

a shcrt wait while the number of words ir. the 

document ire counted. 

F.dit text: I f during entering text you nuke i 

mistake this command enables you to go bacit 

and edit any page you wish. When you chaos: 

this option you will first be askzd if you wish 

to (IJnsert, {D)clct;, or (R)cp!acc words. NeM 

you will be asked which page you wish to edit. 

You can then edit the page usinp a cursor 

" + " that is moved using the four atrow 

keys. 

Centre on/off: T h b command enables you 

to centre a complete lint of text by touching 

the Return key. This command is useful for 

centering titles etc. 

Help: I f you forget the I wo letter code for 

one o f the 11 c o m m a n d s ent:iii.g tliii 

command or pressing ihc Escape k;y will 

display a list of all t h ; commands. 

Count wwds: After you have finished 

entering a document this command will 
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recount the number of words. 

Justify: 1 his command will line up both ths 

left and right mt-rghs of the lines in your 

document by sdding extra spaces. 

SOFTWARE FILE 

I M MLH< I ID.VNIL"LQ,.,L..>I TN 
1/14 I1.INT 7A-« 20 '».. .>«> Int 

1 BO FRIHF'TALLIJO "PR...print V»»t 

ttt 
CO.. 

The program, if loideJ with Page set to 

BOO, is able to stor; over 70 lines of text each 

o f 80 cluuaaei*. When you reLch this limit 

the program will stop ar.d tell you that the 

memory is now "ull up. You must then sai'e 

the text 'ir print it and then restar: the 

program. At 'his p a n t you can also edit t ie 

text but you cannot insert anv extra words. 

zo I.I.M . NOW PRESSOR HT NICIIPUTI II.IDD . 
30 hi h • . 4 * . . « * l * ( > l « t l l f l » » l t . l t t t l l . 4 t 
4o rooE JiPWCi 411 
ay .HLUiulJ 
frC- PROCthai;.. 
70 
IK. IEF PROCime 

FR3IIT TAfllV/,B) 1 'Uvr I'rrroa-.jf P vwr -n": 1*441 l.7/ , 
y)4"B>"|TU(3*,Yl) l44CrV41 UOOff'ltKfti/iliM'^V 
T(iB(3J , ni l "Ba: •vr.lcl X I., Row' 

|iX> Oln TnLKU'tl III' 1 X-l HI lOOrii tiT 
HO OH tSSOfl II illHM/l* Alio ERfc- -213 fSUt»-rir I LE 

EOTQ no 
130 C' ' . -E4>. t . u - x - o . ' X - O . c**-' ' . v s t — J 

• —OFF •iFfll-'B' 
130 EMOFHdC 
HO 0£F HOOi.tp 
130 LL'JI *IUHt • • 1 API 23) "Ml. <1 P-UI:»4MT [Inniand:' 

Centra O 

Nn...Cciml Ju 

I1* 
IWPHllir'WtTn "CK . .wtta, »,„* 

rj4i." 
2 » FRINR' TAI120 "ED... EDIT T.KT 

4 111" 
201 put Mr' I AH < 20 " JU... j •-»*•. if/ i*> t -
210 I'klNI - TAFTOTI- ' ITFLII 4-CHI*.-
I-LTO PRINT TAB(2B 3AI|'«NY K-y lo (NNT nuo'ICWJET«IC 

UltKSTRK 
2SO OEF "fiOC4n!n 
24o PRINT |JI1" I 2 
jao PRIHI TA*(0,44XI i mtxi.ti 
2(.P PRINT TFLT<o.>inip!imncaiC);,*»,'>IFI»-",->fti-onJii 

0 300 
2/OAX-G£7lIF YX.2U IH H lTt,5lSX"SI<-l IFRINT IA£<0,4,| 

cfttivx-fliGoru ;«n 
2MO IF H"72 PMXlul I rl.lt FfilMT -0110,11i" r»]i. -

'|5X|TAB<I3. I -,-LLORDII - (I , • LT.I.N - "|LX 

290 IF AL-9 m i l l 5.W FI.5E IF HX-II7 PI:UrMl»lrtr 
JOO IF C.-.-I •. am PRT>:J-»L.irr. F.USE :F 4VX-15 

IIUlcinMr 
HO ll .V.>31 AMO av.-r. !27 F'tOCtmt 
.".?!> JUT • 270 
JSO ;NDP«JC 
MO 3EF TKOCTMT 
3» "41144" | 
3a0 r<nt<ILXI-Ta»t* (LX)-»C-IRK«X> 1 PX-L-5 41 
370 IF At>31 AND f>X<4B MO ftS£ IHLDT <T«*S(IH ,'X-l , I 

1 K >32 4WII MJC'-.ID" ITUKU IUI .1-. I,IM<:AX 
.1110 IF p ;-c i PKOCCRRY 
m • -*i)r4ioc 
too DEF PRQCL 4rr> 
«10 'RCCB«R 
120 SM:«iiKi<triic»Ei-iiura tit* iTunmuXi .1* i 

)— - M El-0 
450 rtAt*ILXill^ltell*ll4.ilttli:i .7X-C11 t Tw*. L , i .X)>lt: 

l inrt i l l ILX1 ,£X"1 1 
<40 =«IN" TAtlO.YXI t l«»t*(LX>.!5TR]M;» ICX-T^NLT.NLL I 

I I I . ' •t|TT«t«ILX,ll 
«30 LX-LI-li |X-«H tll-l E*l Tel •.•a*) t lEX-OsEHti HOC 14,n IFF Kiftr....,..̂ -
170 IF p;-o M f a c 
190 FIR IHT M - <UM INTDTXL 1,2) > 
190 liixlKLXJ-ITN.IMUII *, 1 -1 «T«. U I LSI •SÎ IH'JI II %. • 

"I 
300 PRIH1 l« tn.v*i iT..r*ri Tl .4 v-i .ev„rt.|--w»-*.»riv 

X-RXT I 
MO LL-OLETOFRD-
S2tl ULL IHUCMU-LU 
IJO II N - I « EMPROC 

PIT 1441 X̂ EiPX.VSlI i i*4HAXI ll PK"PTI—14 Ti»«» * 44 vt.t 
ISI I W . K D I 

ISO EI«a!Clt1!D»lTnHt«tl.X>,P*- l,lMtlF HHa I I H 
s mo 4sciPlt>«<I-»t»TLX',PT-2.I»<>:2 MJ «I:NI;oiiit. 
tt(LXL,PH-'.,:HOKX »X-«X-1 

w o OJBPHII: 
47o ni l I nonreturn 
MO -»Kllll XI-TO»T4<H)-S-RIWMCI f x , - "1 LL-X-NIFCCC 

T4«4 4VX-YXM 

3»0 LX-Ut-41 iCMOnoc 
AOO DEF =RQUI»T 
410 PRIW TftKo,-X" 111 I;IIUHI;H;X, ' ") I TRTL O.vXiii IT:l 

R)N0KCX.->"1; All id.Vi.I) I lENOF̂OC 
AJO DL I :,H(lCKinl 
630 VX-3 
MO PRIMT TAHO,4>|l|F PR*-"P" CLSIFCB FX-O II! IXlll! 

trfT TMT«(=XTIUEI!Til'4.BlCOTH 6BO 
630 PRINT L4L»(0,4LL HOR N-(EK- t l« l 7 *0 HKlilKT mil 

W.VX-14; l>»t«:FX>|VJ4-TO»liNE*TlPX-TEM"»imil XII 
MU TX-ftF.MI>r«OC 
670 Oil 'UOCtavc 
lilu 139,1,0 

I HUT TRI»H0.23H"ENTCI H W . . . . < | N M I I 
YOO I' H»NC* * " * CUBICOTQ 6?4> HLEE ax>N)4| (CUT lUrvl 
710 Pffl * K- O TO n I4*t (U,lHt>l4 4> • I 
720 tUMi £B:iFX«OjG)-Oil>ll)«lli: 
730 OEF Sftoc :<M4| 
740 *Xvtiui=J 
7 jO lAl̂ ljl TAIri 1U. I'-l ntrr Ftt« dm.. . .'itv.iwl 
7I.O 1. - I I ' L . 4 I ft M—-- • 
7714 K l ' 1 4 1 
7UI4 INI'LIT CF'.,mtill«l 
74H> L.*-I.SH L"X-vl*li IF YX»2I tMEM «X-SX»-1IYX-4 
UQQ -Nil. EfFfFX 
mo cri.Lk-Lii i.rk4.nuu^:T«ii4t.i}iiDCriuc 
820 MI PLTOCC-OP 
IIJO TL LKH-216 CF ERF-217 OR £AH-2IU H H IHIM'TLCI 

u!Ani«l nrror iFfilMT'Fupasi tl c.4 if HIHr'Any Key I 
o (onlihue 

ijfto M -1: i T . 
I I 

860 XS:IHUt:ioidll >lt>L«CC 
870 3LF PRIICulit 
00<4 X-U U-MHT-OI IMLJFOIL.M) 
390 Î tlT '1̂ 110.7.11 |"F44lln, ll . af I.T* HlM* 

rty<D>«luL» ' i l l 
•>«> IF M£IHI-HrHDd',L1»L-0 CLBIGCTO F90 
9IO If Hl-»I* OR HP TKEII F L7>-/« IWMu I 
V20 CLBLTKLF-L I ALLLO. VI 1 "Ed 1 t l H c d B . .. "IH» 
SIRT IMPII TW UI ,^. . . .NFRYITR r 

X.SX OH rx-0 ClBlSCTD 4»20 
540 tx-trx Il»|7tHX-0IX-ltVX-4I«fJ4,1 
vso :I IZ'>BI FFLIKT TAB(O,2II •JINIM.T»7I,"*">RFX-2 I 

HUNT Ap<0.4 111 FOR Ji-iX II in W.ilKINT "AblO,Jl-OX * 
i i l M t m t r i N P i r . A m n v/44 

760 PRIN- TIUU>,*I I llt*> .J'.KB-.-IHI7 TO LXJ TX-VX>-11P 
«11T TIEIO.VX IN 14«T K.ix; LLLEJITLPXI-'FTSN Itmttll.XL 

770 f'.-ul I 
?eo .1 «»' / «JII M»< PHT>:,U»I IMIN IOJO EUEE if 

AX-'f liain ' i) '.:> 
JV44 1 A-, > 1 3- AND AX<140 ffttCti.rv 

14411) I |V»>I1 ,'ILLD A7.V 127 F*CCcl,»NI]R 
1110 4= HS<B0 DNO MX>-T TIKN I'BIHT TDBIHJI,U> • F 
I >¥© COTD 770 
1J.W F Tmtt IKX-11 4'4»lt KX-1 UX"t-X̂  1 
M O EHDPPO: 
1)30 IEF PRCCTUF 
ObO CUl-HItl lT».l» IIIX. IX O ,M«H , U 1PMI4I I All IKXf 1 «I 

|CJ» 
1-470 :F CILT-' • PHÎ L t l lKK : , IX1I" "LIF 4«-|>t AI-1.3* 

L»4J :F AA.J1 MX- I >-L HX-KX-I 
1590 :F M-137 AMI! I1X-KCX HX-H7.»1 
UOO :F A}-:3D AMI IX.KTX IX-IX*! 
m o F » . I ; ' 4 I W ) IX-I>3 :X»tx-J 
1IZO CII-RRUI. 
IIK> SI 4 I Ulirmng: 
1140 IT RLL-'R- OR L*»"r'-PRDLr«rl*" 
II SO IF K<--O- OT> I * . | " P n a i : I I . I 
11 AO IF Ni-T' OR 1* ••.-pftQCln,-i-t-
u r o TNĈ RAT; 
IIOO I€F FRiXjJH*-. 
1190 IF H I . I IA I RIMN: 
IIOO IF HIOH l.NTKRXI IX-4I,HX«I , !>-•* AUM'HHC 
I.'IO PFRLHI I All IIIX , IXI | CHR T >AX) 11F IX-4-.X 1«H TT-6X-4-1X 
4 HJN#LLR«L.*lllkHX-4> .L*X)-.CHp*IAX4»nl /»! 1141T* IUA-14 

-4' ,11X12,I'll ELSE I- IV.-*<>TX T»« T * IIX*U-4>-LEFT* I T . i l 
KLUXLLT 41 ,IIX1.C4«1IAX -MIL* i T n t l IJT-U-4> ,MX»;,CXI 

1J14Q IIX-ll7HiFti.py.4-liEIIE>PMC 
I'SO 1EF BSCCJ,) 
|1,0 lr LD4(na*<iAi|*. CW1DC 
Î TIO IF IX-4-LT T.it*lltXil?-4l^.EFTI(TR.l* l»X411-*l 

X: MIDI I 40L^IX-4> ,41̂ 4 ?,PXI ELSE IF (X"4 >T.X L-«TI 
(Gt»IX-41-LEFTHTL.*4tir,t-.IX-'L) ,MI-<HIO«L «K(I1X4IX-4I 

,HS<-2,LIN: I#.ii (sx»jy.-ii 11 
L260 IM4IM 1«D(0,IXI ir«t.KGX-lX-' l | " 1 

1270 [ NDfflOC 
1200 Ull I'BOtln.w I 
I2*/U II x-4I_7. T_KTTIAX-4]X-4:-LE(RTI I..Tnt.x.TT-J .K 

U<I:II<*tflti rfiiD* iT»Ktt(ax.|x-4: ,HXn ,I!»( m i l i 
>>> i f Tr«t*(BX»:x-4i-4.i 11«( r(..t«iay.» x-
4> ,11X4 4CHPl<AJ>»MlDt (1 [H t « : J .IIX-l ,LE«ITigll Hit-
IK 414 1 
1JOO MX»HX»1 IPRINI IAB 10.IX) ;till T*I l4"«t*(®!*It-4) .CXI 

1 NL»-*\JL. 
111-0 BEF PHQCjust 
1320 KK-4 
1330 REPtAl 
IMO BXxl KiTeHt*IKXI I 11 iKI'll <|TIG1 -ox-linn: II. HID* re 
ft ikii ,<n 114 
1350 II' HX-L* AhO Ut< HK4 FHDPtCO ELEE II Iil<-fl4> OOTO 

1420 
1360 rc*t*IKSl-ll t(<l«tl(KK),(IXI 
1370 HWITTOWTIHLIWL-L IH1II. HD» ITmttlKX) ,irx, 11 -

I3B0 lX-IXirj»-Nt5«(T««l»:tcX> JI>«l,LEN<Tn'.f IK'.111 *• 
' T|_.«111414-4 u t, ttu. lHI-'i ,IIX-II 
1390 fitl'l»hSJ.B|)lll„|MH]i ,6X,1)(3X<V( HINT II S 

• 1 i |4K. i) ilb-l «4l«itktu*lM* 
ll4i:i1Ari6*»M:D*<T44»l»:>.Tt* > ,SJ, I) IllX-t̂  11 liwr IL 8IO" 

4IO T»«T*(KX»L)-TRKT»<T«,T«I«M>,0XL| IT l E I I ( ' » t l ( C 
X 1 > ! • -CX EMDFTICC 

4-/ii I v-vft;. i 
4 III IPIIN. FA.9E 
4411 OEF PP0E»s4*t. 

. l u i . ' - i i r HT.-40 ( a m IKK) 
4v.ii iM-OiREHATt iIUMTIL m m inttlfX),IX,I><> 
1470 FOR JX It TO LCMtnttll X>)1 E Nil* (T*«L« 4FXI .3X 

,1)-- " tmt HI}* II4I4I<I XI ,JX-I,11 <>" " AMC4 HX>C T>t>. 
JWJII4- ' 'illt-KX-llMlKl II.BE )U*«lUt-4N10*'T»»H<» X> , 

Hao T»«IHt XI—HHHF HX>C JU*-"-i30l0 14/(1 
1490 F..LI(IXI-liTElMGlHIJ-l),' ^|.I«K(*<r» 
I Sou 1 NH>1UC 
ISIO Dtt 'ROCchaitv 
1SVO «-J4,0 

' KJ30 IWIJT TAi 110.23 4'I.«H1 Ct»»nn. , . • |C1I*IiCtif vEFTt 
irh«,;) 
13*0 IF CiF-'-LO' W< Oi-'lo" P̂ OClMillPkDCcBiin-113 !ill' 

RCCVL 4'4l i PIOJ<44it rr 
:Gso IF no CH-'M" paic«4w»iia.atiiBiciiriotiP 

• RCCxitvr 
J360 ir 4.1*-' 4-H- " r-l*4.-r,-|V|iti ̂ //il̂ FCT r̂lrt 

llVQU 3,01 W- B' 
i57o II ci*-"EH" Ofi CII»"WI" DJiilminprinttPROGante 
liBO II Ci*»"E0- cn cn-"«l- PtXiOtilLSiHWCprliitlP Bli:«iWr 
1L4VO 1 4 C l * — HE" t l 4*4 I- . .4.HH pi 14 4.414 I<(J\.1T ITll | f 

lie Center 
IfcOO IF Cl**-tF" «4 Cl-*-"cl- JI-"I1U • iieoccnlir 
llilO IF D14--C0" cn c^t»"m• J»-- HM"• IMICint•»• 
Ifc20 IF Cl*-' UD' cn ci *-"m- I'*x:rnii4,r lt.50 ir C444--IO- CA C4 114*441 J — HV X ifKOCli. kilt 
1610 IF Clli'e Of CKt-'4|("Tlll:N I'NII 
ItTiO PRIMT TA»(10,-J3Ua|tllHt4*<70,- "H 
L660 GCITCl Ib.lll 
1670 IMVI Hi I 1,1414- .1,1 
I69U IXIS 
l/IKI l-UIMI T|1S(29,3I | 'Till Hunu-v •* <ul 1 "I TAB<ZJ, 

/II 4-1*14.44*4 Duta Til Or Pr in ,4*r IAH 129,4?) | fi- j 
r t PRAONRTI AGII.il" 
17 in TVLTN 4 I-.744 
1720 OEF PSOCtcunt 
1730 JX-0 
1740 FOFL fX-0 10 IX 
1730 FCV! BX-I TO CXI A7!-A6t(«IL( (l»lt» IIX1 ,CX,1 111 IT A Xx3i Fwn A^i'ia -inn i w i M i n * i i - . . t i 4 - i t in . i amo 
«ir(Mlt» |TC4tt" (FX) .SX-l , l I U >A» UX-WX. I 
1760 1CXT Mt.X-lPRENT TAB<SS, 1! -Worrl» - ";UX 
1770 FX-0 liX-oiEHCPROC 
+700 DCI- ppcc u-.t: 
1790 TEN FX-15 TO tx-L 
liioo II ii;p» ceiii*(Fiit,EX,i)»- - lain utw 
IBIO -IX-Ci-lLEIIirniiUllXI 11 lfligUlCKcn 
1B2C4 'ROClsiCi: 
IB30 s£KT FX-OllIX-mi WU'RCC 

Instring 
Ralf Bergs, 
Gummersbach-Windhagon, 
Germany. 

T h e r o u t i n e :s c i l le i by the USK-function 

The bra:ke:s of the IJSR-funaioti hold the 

strinf expression you are searching for. The 

String expression which shall be examined 

must be added with an " & " sign. For 

example: 

P = U S R ( " B O A R D " ) & " K E Y B O A R D " 

n^nlis in P = 4. I f the string which was 

searched for is not found, P is equjl to 0 

When started the key-click program tsks for 

the address at which the machi ne-code shall 

begin. The program then priitec:s the 

mirhini* code from be.ng overwritten by 

Basic You }.tar the prograrr. with SYS A D R 

where A D R is the location at which the 

machine-code begins. 

Whenever yon prest Run/Stop and Restore 

roipfhiT, rh? machine is reset and ihe key 

click program is switched off. To reitart it use 

SYS A D R . • 

hstiino. 

3 REM CO 1984 BV R. BERGS, GERMflNV 
10 ^PEEK<53rR=«-ei IF fK0 THEN POKE 56.PEEKC56)-! 
11 POKE 5 5 , fl X R - R F M FBNTPF.L M / C FR0I1 BFISIC 
12 fl=PEEKC55)«-PEEK(.56>41256 
13 FOR t=0 TO 813: REHD B POKE fl^I,B- HEXT 
14 POKE 0 j ' 6 S 0K£ 1 / P ^ K " ; 3 5 ) : P 0 K E 2 / P E E K C S 6 ) :REM INSTALL JSR-JUTFP 
15 CUD 
16 REM FULLV-.OCPlTIBLE M^-FROtRHM 
1? DFLTFL 3 2 . 1 6 3 / 2 1 4 . 1 3 3 . 1 3 3 , 1 3 4 , I B ? , 1 3 Z , 1 8 8 . 3 2 - 1 2 : , 0 , 2 0 L , 3 3 , 2 4 0 / 3 / 7 6 / 3 / 2 C 7 , 3 2 
IS DATA 1 1 5 / 0 , 3 2 / 1504 2 0 5 / 3 2 , 1 3 0 , 2 1 5 , ^ 4 0 , 4 8 . 2 0 0 / 1 3 2 , 1 0 0 . 1 & * , IA3 ,J4F I , 4L . 1C«; . .14,208 

I1H IH 2 / 1 9 8 , 3 5 / 1 9 8 , 3 4 , 1 9 8 , 1 0 0 , 1 6 5 , 1 0 0 , 1 9 ' , M 8 3 , 1 7 6 , 4 , 1 6 0 . 0 , 2 4 0 , 2 1 , 2 3 0 , 5 4 / 2 0 8 
20 DRTR 2 , 2 3 0 / 3 5 / 2 3 2 / 1 6 4 / 1 8 2 , 1 5 6 , 1 7 7 / 1 8 7 , 2 0 9 , 3 4 / 2 0 8 . 2 2 8 . 1 3 6 . 1 6 / 2 4 7 , 1 3 8 , 1 6 8 - 7 6 , 1 6 
2,21: 

Key click. 

13 HPUT'TSTFRT L0CRT10M OF M/C»";HH 
11 F3R 1=R-J TO FN+45: READ D POKE :,D:NE:<T 
12 I?0=flN+13-HlsINT( IRO/256): LO=IRO-HI*i256 
13 P3KE flh>v2,L0:PCkE HN+7/HI 
14 H I = I H T C R ^ 2 S E > : LO=FLN-H 1 * 2 5 6 
13 PHINT'TTBEEP SV£"FIN 
16 PDKE 55/LC:P0K.E 51,LONOKE 56,HPP0KE 52,HI N=W 
17 D^Tft 120,169,221,Ul,20,3/169/27,141.21,3,38 
18 D^TA 9 6 , 1 6 9 , E , 1 4 1 , 1 4 , 1 4 4 , 1 4 : , 1 2 , 1 4 4 , 1 6 5 . 2 0 3 , 1 3 7 
19 CITP! 1 3 3 , . I 3 E , 2 ' 0 . 14 /201.FC4. I I4W/ 1 5 9 / ^ 0 0 , 141 
20 T=ITFL 1 2 , 1 4 4 , 1 6 9 / 1 3 , 1 4 1 / ! « / 1 4 4 - 7 6 , 1 9 1 , 2 3 4 

YOUR 20MPUTEP, SEPTEMBER 1984 1 6S 



JUK'P'S COMPETITION offered two prizes, as 

the first prize an Amstrad CPC-464 wi ich 

comes with a colour nonicor. and as the 

second the same mac hint wi:h i monochrome 

monitor. All you had to do to enter was place 

eight ferturss of computer games in i-rdcr of 

preference. For a tie-breaker '.ve also asked 

you to think o f an original title for a computer 

gtmc. 

T o pick what was to he the winning order 

wu assembled a par.el of hardened gamcj 

players. Between them they broug.it ycais of 

arcade experience to bear or. the problem. In 

effect their task was to defirx t ie ingredients 

of a best-selling geme. 

As it turned our it proved almost impossible 

to retch an agreement. For example, everyone 

on the panel agreed that high-rcfolution 

graphics deserved i place near cr at the top of 

the list, but what about realism? Surely 

realism in a game and high-res graphics 

amount :o tne same thing? On the other hand 

several of tne most successful games have a 

cartoon style which is far from realistic — and 

so the argument continued. 

One jud^e wanted tc give easy loading 

prior.ty on the grounds that A'it.iout it a game 

is unplayable. But most games lotd without 

ar.y trouble; this would stem to be more a pre-

ccndition for playing games rather than t 

favouritt feature. 

Our final decision was a compromise. You 

probably will r.ot agree with it exactly but it 

broatly reflects the preference of our pane! 

arcj, indsed, ot" most o f the entries: 1. High-

resolution ^raohica. 2. Sound effects. 3 

Difteren: screens. 4. Quick reactions. 5. 

Realism. 6. Problerr. solving. 7. Easy loading. 

8. User definable controls. 

Two LomtHauu uam; up with the same list 

as our judges. We awarded the first prize to 

Michael Rurdass, 6 Town Hi l l , Brouchton, 

Near Brigg, Souih Humberside. His title, Fca 

Pod Pete, was thought to be more f.ppealing 

than A K A — Duul i , which was suggested by 

the second prizewinner. Ctr l Chippendale, 95 

Common Head, Hutbwa.te, Sutton-ir.-Ash, 

Nottingham. 

A look it the rest of the entries — almost 

2,000 o f them — turned up iuuie highly 

entertaining titles. Anagram makers went to 

town on the name Amstrad and sent in, by the 

dozen, Mad Star or M f d Rats. More original 

were C Robinson's surreal Underpants in 

Spate, D Walket's topical Picket Panic — a 

sequel to M i n i c Miner — and R Avery's 

mystifying Catbird Ten Twenty. 
From A Karhutnaki in Finland came The 

Kise o f the Patriotic People ol Finland against 

the Military Power olTrr.pe rial ism and for tlx: 

Sprouting Independence -if thrir Marion; 

while from Spain F Diaz suggested Crazy 

Bullfight. C 0;kes almost matched tlie 

Finnish entry in length with Revenge cf the 9J 

Foot High, Pan Dimensional, I.as;r Spitting, 

Kamikaze, Combat Hamsters 

There were many others deserving of a 

mention. Here's a small selection from then.: 

Jet Lag Willy, Tebbit Attack, Stomplicato;, 

Poku Bokuthe Extcrminato;, Lost in Tesro's, 

Arrmdillo Nights, Cimhricge Clive ind the 

Temple o f Delays, Tutencarman, Attack o.i 

Ams:radam, Bunftgh: at 'l'heo Kay's Corra , 

Hal f a Worn-out Toothbrush Bristle, 

Invasion of the Killer O:loi:r Haters. 

SOFTWARE 
MACHINE CODE GAMES FOR BBC 'B', ELECTRON,SPECTRUM 16/48K 
A MAZE IN SPACE DOGFIGHT 

Use Joysticks or Key-

boards to navigate you' 

Starship to the planet 

SLrfaee and :hen into 

the traze below. Having 

been told in wh ch 

Sflrtirn rrf the rraze 

your tarjet is hidden, 

your objecti/e is to 

eook out and destroy it 

tc complete a rrission. 

Beware cf the numerous > 

alien defence systems. Two leveisoldittcultyl Horizontal 

and diagonal scrolling! 

How many nissions cai you complete? 

Still undoublecly the 

most exit ing 

2-pleyer gome avaiiabls. 

The ->hj*rtijo i» to i i r t 

sufficient shots into 

your enemy aircraft to 

force it to expbde. 

Eight levels of diff culty. 

Sun, moving cloud, 

lightning, ground all 

provde real combat 

environment. 

Can you beat your 

friends? 

Available now Cassette Disc Ava lable now Cassette Disc 

BBC 'B' £9.95 £11,95 BBC 'B £9.95 £11.95 

Special O'fer 
Electron 

Spectrum 
£7.95 
£5.50 

n h 
n/a 

Doqfiqht and A Maze In Saace together 
Cassette - £14.95 Disc £16.95 

P ease state 40 or 80 
TracK if disc 

A l prices include 
V A T arte postage 

SLOGGER SOFTWARE 

2 ' 5 BEACON ROAD 
C H A T H A M , K E N T 

Tel: (0534) 81153* 

1 06 YGUH COMPLTER, SiPTFMPER 1 934 



Big, Bold and Beautiful 

34 SCREENS 
3D Graphio aiKl Cartoon Animation 

... M<*st Innovative Software, 1983 
Sojtwarv Sbouvast), Clrtct/gn. VL\ 

Computer Garni' of the Morlh 
Tht IT1(2 Kid, Dealerscope Magazine, 
USA 
Science Hc.iwn/Hanmw Ciarne of the 
Year, 19&-1 
FJi'-lirtitir fWntu' t V/iP/xrint I X4 

, SU1K '-Si >!i 

36 SCREENS 
31) FI.IP AM) FLOP, join Flip the 
Klrtgaroo ant Miuli (he Monker in 
tFcir escape (Voni the zoo of the fu'.ure 
tu join their ftitTKls back at the circus. 
Great animations, 36 krveb of play, 13 
different same screcns fltllv 
otchwtraled musk-, I nr 'I player option 

ant! rnore jnd mori' Guaranteed to 
make you Flip! 

— a a 
• B 

JOYSTICK 

Bf̂r- - ; -:' • - - -v : -

Slate Mjfi in association with 'First Star* N.York, USA 

STATE SOFT LIMITED, 
BUSINESS AND TECHNOLOGY CENTRE, 
BESSEMER DRIVE, 
STEVENAGE, HERTS. TEL: 0438 316561 

TE*CC<15 

WyACCCSSte ll 



•KJT ' Q 9 5 
TRADE ENQUIRIES: A N I R O G S O F T W A R E L T D . 2 9 W E S T HILL D A R T F O R D K E N T ( 0 3 2 2 ) 9 2 5 1 3 / 8 

AIL ORDER; 8 HIGH STREET HORLEY SURREY 24 4CUR CREDIT CA=*D SALES HORLEY (C2S34) 6083 
kYMENT BY CHEQUE P.O. ACCESS/VISA 50p. POSTAGE & PACKAGING 
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MI3RO POWEF LTD.. 
NORTH WOOD HOUSE. l\OR"H STREET. 

LEEDS LSJ ZAA TEL (0532) 458800 
S:IEC'1VE iRAhCHES Of BOCT5. OOP 

MENZIES.W H SMIIH, V.'OOlWOrTHS AND ALL 
r.con 111 AI FR̂  

AUTHORS! W E PAY 20% ROYALTIES' 



The Key To Success! > 
Now, with the new Stonechip Spectrum Keyboard, the user has no w o r y of damaging the Spectrum 
itself as improved designing enables i1 tc tit the case perfectly. 
Assembling the case is simple as it consists of two halves, the top half containing the keyboard, with 
a small printed circuit board, attached by ribbon cable, plugging into the rear of :he Spectrum. Ihe 
lowe r half fits precisely around the Spectrum, thus preventing any risk of camaging through 
movement. 
Your Sinclair guarantee need not be invalidated since the Spectrum does not require removal from 
its case. 

w 
«B /.̂ ceuTA <nuay< v-/ CTAK 

fou :AMI .OO nvEvofa wv v«ao 4 
QIUVMCS BtAOt 

OCLCTt 

m 

THE VIAIN FEATURES OF THE KEYBOARD ARE: 
• No modif icat ion to Spectrum necessary a& it connects via rear port. 
• Full-length space bar. 
• Built-in 'Echo' amplifier and tape interface. 
• RESET keys remove the need to disconnect power supply lead. 
• Single key 'DELETE'. 
• Single key 'Extended Mode' selection lie one key replaces the CAPS SHIFT and SYMBOL SHIFT 

f u n c t i o n ) . 
• Fully compa:ib e with Interface 1 and mcst peripherals. 

. » • • > / WewSm 
E 

D D D D B D 
• • a n a 

E L E C T R O N I C S n m n n n 
Stonechip Electronics, Unit 9, The Brook Industrial Estate, 
Deadbrook Lane, Aldershot, Hants. Telephone: i0252) 333361 

Extender un i t avai lable to use w i t h Inter face 
2 a n d K e r r p s t o n Joys t i ck in te r face. £2.50. 

r 

£53-95 
DEADER ENQUIRIES WELCOME 
Delivery approximate y 28 dayc 

To: Stonechip Electronics, Unit 9, The Brook Indus'.rial Estate, 
DeadDrook Lane. Aldershot. Hants. Telephone: (0252) 333361 

Pleaseforward me the following products 

AI prieesare inclusive oi VAT, Post I Packlrg for UJC.dellvertei 

(oversea: add 15V.) 

Name. 

Address „.. 

PI«m» bcbii my Accai 

Cifd 

I tnclote CXflque^PO lor C 



* 

£9.95 
£12.95 



MAKE SURE YOUR 
HOME COMPUTER 

WORKS... FOR 
YEARS AND YEARS 

Guarantee years of sen/ice from yourhome computer. 

Protect your investment by joining the MICRO REPAIR CLUB. 

At tc your warrant/ has run cut can you afford ihe manufcCturers' 

repair charges which can bs as high as £60 minimum? 

THE MICRO REPAIR CLUB is a orand new organisation offering a 

unique scheme wh ch guarantees that shou d your ;ompu:er break 

down, it will be repaired at absolutely no cost. 

THE MICRO REPAIR CL J B has boon formed :o save you money 

and ensure that your computer is in tip-top wcking condition for 

/ears to come. 

A one-year membe-sh p that guarantees all repai rs to your 
m i c r o c o s t s o n l y £ 2 4 . 5 5 , w i t h a n a n n u a l r e n e w a l of CI 4 . 9 5 . 
A t w o - y e a r m e m b e r s h i p c o s t s £ 3 5 . 9 5 , t h r e e y e a r s £ 4 6 . 5 5 . 

F o r I n c r e d i b l e v a l u e to r m o n e y a T o u r - y e a r m e m b e r s h i p c o s t s 
o n l y £ 5 7 . 9 5 . 

All p r i c e s a r e i n c l u s i v e o f VAT 

THE MICRO REPAIR CLUB is backed b/ one ol the world s largest 

insurance groups and the actual repair wort wll be carried out by 

Compntfirad Serv/cp.=, a livisior of Thorn EMI Information 

Technobgv Ltd. 
There can be no greater protection. So if you own a Sinclair, BBC, 

Acorn, Dragon. Commodore or sny other home conputei joii the 

Club ty ringing the HOTLINE or 01-943 7777or dip the coupon 

bebw and send ii to: 

Micro Repal' ClJb Limited Swan Court, Vlansel Hoad, Wimbledon, 

London SW19 4AA. 

M I C R O 

R E P A I R 
CLUB 

I would like to pin Ihe MICRO REPAIR CLUB for /ears and Icok 

forward to 'eceiving my ful membership peck. 

I R -irIORO a cheq u€ for E24 9 5 • Ono year's monborship* 

£35.95 D Twoysars £46.94 D Three years £57.95 Q Four/ears 

Made payable to Micro Repair Club Limitnc "Please tick relevant hex 

Please debit ny Visa/Access card No: 

Name 

Address 

COLOUR GENIE 32K 

I own s . . home computer and t is r woritiry order. 

1 

I 

I 

I 

I 

I 

I 
4 

Defeat the Klingor Invasion fleet. Includes 5 skill 
levels. Hi-res graphics. Quadrant display. 8 x 8 galaxy 
phasors. photon torpedos. Long range scans and 
much more. Full instructions included. 
O n l y £6 .50 incl . p & p 
Seni cehqueorP 0 or telephone w th Access • Visa for inmediae despatch 

Hastings Road, St. leonafdson-Sea, East Sussex 
TN38 8EA, Tel Hastings (0424) 53283 
Trade Enquiries Welcune 

*Commodore-64 *Acorn Electron 
'Dragon 32/64 'BBC Model'B 
* Atari 4001600/800 (48K) *Tandy c/c (32K) 

7 4 7 Fl ight S i m u l a t o r 
from DACC — Tt<e Simulation specialists 

• • • • DC 

J f e C i l l 
• i n , 

# J£ 
i 

• 

i * » a » j 

Ac.'ufl' icreto pt-olofrapt* tBEC vit Stool 

Unrivalled end unoeatable for accuracy and realism the 
OACC 747 Flight SimulOTor <3 t-ve most succcsr.ful of it5 kind 
on home computes. The only simulator whmh shows all the 
essential flight and engine instrumentation 0 tte Jumbo Jet, 
at limy realty a-« real riinlr one) with a prcciac 3D view of 
the runway. The control and resporse sf t i e 747 arc fai thf j l l y 
reproduced using genuine aero dynamics fo rmuae. Start 
options include take-off, -andora landing .approach, oaeeongor 
and luel load sdectior, etc. Y:>u control the rhiott es, 
elevators, ailerons, flaps, spoilers, lancding gear, brakes, 
reverse thrust, etr. Joystick* >tp. -iptnnal nn all h.it Dragon 
and Tandy versions. 

Cassette £9.95 (inc. VAT and P&P) 
S p e c i a l O f f i c e r o n J o y s t i c k s 

Normally C17.95 per pair. You'S for only £12 .35 if ordered 
w t l i 747 Simulator (Arar & CBVI-64 types £14.95} . 

Please sts te :ype of computer on all orders. 
V!£ DESPATCH WITHIN 48 HOURS 

Order direct frcm: 

DACC Ltd. (Dept YC2) 
23, Waverley Road, Hindley, Nr. Wigan, 

Lanes. WN2 3BN. 

i 

1 £0 YOUR COMPUTER. S:PT:M8FR 19£4 



"I'll swap four of my (apes 
for your Activision!' 

No way!1 

Y o u k n o w t h e f e e l i n g . A c o u p e o f p l a y s a n d 
t h e b e s t y o u c a n h o p € f o ' f r o m s o m u c h o f t h e 
s o f t w a r e a r o u n d , is s w a p p i n g i t ' o r s o m e t h i r g b e t t e r . 

W e l l , t h e s o m e t h i n g b e t t e r h a s a r r i v e d . 
Activision. 

One thing VOL C£n be sure of. Buy any 
Activision software and you'll find you're walking slap, 
bang nto a to:ally nsw experience. Che that lasts. 

See the first titles in your jsual software 
sto'e now. 

BEAMRIDER • DECATHLON • H.E.R.O • PITFALL • PITFALL 
RIVER RAID • TOY BIZARRE • ZENJI 

Your computer was made for us. 



ioveyourshop 

This year, pre-Chrisimas sales of home computers ore 
expected to exceed £340 million. And that's without, software 
and add-ons. Which is why a stand at the Your Computer 
CHRISTAViS FAIR makes more s e ^ e than ever before. 

You'lI get thousands of customer on a spending spree. 
And this yenr, the- Your Computer CHRISTMAS FAIR wih be 

bigger, better and earlier than ever before. So /ou 
will get an even larger slice cfa booming market 

You 'II get the benefit of a mammoth 
promotion in top-selling computer magazines. 
nationcl press and on radio. 

You'li get a'l the comfort and convenience of 
the fabulous new Olympia 2 exhibition centre, 
right in the heart of London — Britain's biggest computer 
market 

Yet getting your share of wis enormous market will cost less 
than you trunk. 

To find cut full details, just fill in and post the coupon today. 

tyurfaHipHterGMstHfdsFdir 

N o v e m b e r 30 t o D e c e m b e r 2. 
Sponsored by 

Y O U R C O M P U T E R — 
Britain's leading h o m e 
c o m p u t e r magaz ine . 

n 'd like to know m o r e about taking a stand a t 
Y O U R C O M P U T E R C H R I S T M A S F A I R . 
Please send m e lull details. 
N a m e „ 

< m m M $ i 
ChrisPmsfair 

flOSJ'tOfL 

C o m t > o n / _ 
Address. 

. T e ' e p h o n e 
S e n d t o : 
T h e Adver t isement Manager , Your C o m p u t e r Christmas Fair, I 

1 Quadrant House, T h e Quadrant , Sutton, Surrey S M 2 5AS 1 

i TP I :0 I -A6 I 3127 r I 



SHERL3CK HOLMES Bs Hit 

w o r l d " ; g r e a t e s t s leu th — i n t h e 
m o s t a d v a n c e d a n d c h a l l e n g i n g 
a d v e n t u r e g a m e ever . 
F o r t h e t i r s t t i n e e v e r . a u 
a d v e n t u r e g a m e ir w h i c h you 
c a n a r g u e w i t ! i n t e l l i g e n t 
characters, 

S t i d y t h e c l u e s , q u e s t o n I h e 
s u s p e c t s , m a t e I h s d e d u c : i o r t i 
— a n d m a t c h your w i t s a g a i n s t 
I h e m o s t d a s t a r d l y c r i m i n a l s in 
h is tory . 

M J G S f g i v e s a t o t a l l y n e w 
d i r e c t o n lor t h r i l l s e e k e r s — 
c n m i c a n i m a t i o n n t r x t , 
s t j n n n g i r a p h i c s a n d a l u l l 
a r c a d e g a m e ! M u g s y i s your o n e 
a i d on ly c h a r c e to d e c o r r e i r e 
g r e a t e s t g a n g l e a d e r . v i th 
d e f i n i t e i l i - r e p t i f e 
' D a b e s t g r a p n i c s . ' 
KVUUFTCOMRTITTN WEKLV 
M u g s ) is j l s o d e f i i i t e y d i i e r c n t . 
T h e g r a p h i c s a r e l e r r i l i c . ' 
OTUIIR CHJICE 

C . A S 3 I C A D V E N T U R E T h i s is t h e 
p r o g r a m t h a t s t a r t e d it a l l . N a w 
yr.ii c a n d i s c c v e r t h e ? x c i : e m e n t 
o l C l a s s i c A d / e n l u r e on j o u r 
S p e c t r u m 4 8 K . If y o u a r e 
m a s t e r f u l e n o u g h , you to c o j l d 
b e c o m e a M a s t e r A d v e n t u r e r . 
"The c l a s s i c t r a i n t e a s e r . ' 
MCKO IDVENIUREf 
' I t ' s e n c e l l e n t b u t h p w a r n e d ; i t ' s 
a l s o very a d d i c t i v e . ' 
HCMF OHIPtfiNG WEEKLY 

T H E H O E B I T Vis i t J .R.K. l o l k i e n s 
M i d c l e E a r t t in : h e n o s l 
a m a z i n g a d v e n t u r e / e t d e v i s e d . 
'A g a m e b y w h i c h f U u r e g a m e s 
w i l l be j u d g e d . ' 
ru!SCwic:>\ffuri«<r."DD>VT 

' S u p s r i o * t o a n y o t h e r a c v e n t u r e 
gams.'vjuRooMfiiEJi 

'Pure E x c e l l e n c e . ' GAMES CJMPUTING 
' M u i e u f a u E x p e r i e n c e l i a n a 
prog'am. ' POP-WF COVUTIH; WMY 

M e l b o u r n e H o j s e A d v e n t u r e S a m e s 
f ~ Pleoie aeid m : jour freccateofliit. 
Ple?se send a t 
G SpKlrum Sherlock folmis EU.9& 
j . Spcdruni Mugiy £G.3!i 

Spectrum Classic Asvenlure L6.95 
• Spectrum [he Itabbt E14..9& 

~ fomrrixior« 64 i im Jala Birn £9.95 
_ Ca.-mnxforii 64 ! lassc Ad/entire Ffi<)S 

_ Comrrodof-j &4 (he I tbbi t i 14.95 
• EBC.'ilrcton Classic Adventure £6.95 

• l-HC Model B The hot&il iW.yb 

All Melbourne Hause cassette software is uiranditonatt/ 
' t ia fanted afsiinstaiaifjnctbn. 

I e n c l o s e m y c h c q u e / m o n e y o ' d e r f o r J 

Plrne rlpiit ny Access Card % Expiry Dale 

S i g n a t u r e 

Ncme 

A d d r e s s 

PostcDde 

Order: to: WelbcurneHouie Publish:-
33 Mi ton Trading Estate. 
Ajingion. Ikon 0XU4rD 

Cftrre;pon(enct: 

Velbonme Houst Publishes. 
Church yard. I m j i , l terrtehirellP?S 51L 
Arces; crarrs can beteiejhonel Ihroigti 
o i u r ?4-fom i n s a n e (]235> 83 SOUS 

z 

Z I p / p . 8 0 
T o t a l 

£ 

Ail pricfis n c l u c j WT wfere applicable. 
Ptsascads SOp tor ix&l and pat-.. 
I iade enriures ^ e l c m . 

fC?B 1 



IF Y O U O W N A 

T H E N Y O U M U S T BE W A I T I N G FOR 

i 'J 

EXPANSION 
THIS EXPANSION CARTRIDGE GIVES THE 600XL THE SAME M E M 0 R v CONFIGURATION AS THE 800XL 

I WISH TC PAY BY VISA 

PLEASE CHANGE MY ACCOUNT No 

I ENCLOSE CHEGUE/P.O. TO THE VALUE OF £ 7 9 . 9 0 

EXP. DATE 

SIGNATJRE. 

NAME. 

ADDRESS. 

A! I O W ?R DAYF 

FOR DELIVERY 

1 YEAR WARRANTY 

INCLUDED POST CODE. 

PLUS 8 0 LTD 
FREEPOST 
H A R R O W 
M I D D X H A 2 OBR 

T E L E P H O N E O R D E R S : 0 1 - 4 2 3 6 3 9 3 / 6 4 2 4 

1 8 i YOURCOVPUER SEPTEMBER 1984 



i 

a v S k 8 i 

J O E 4 8 R 

S P E C T R U M 

\CII - Ifl!A» 
^ c o m m o d o r e ^ 

r L 
u 1 | 

f 7 | 1 I r v T i 
v . I ' . 1 n l ^ j i 

L » J n 

^ v a s . g g t f 

3 a m e S r f o n t h e 
64 

J'" I 'ri Top?ffv 

^ L?»)rtron Beyow 

a unique arcade experience in 
sound a n d vision a n d a s t u n n i n g 
display of Commodore 64 
capabilities. 
Another quality product from 
ACCESS Software. 

Available on £ A * 9 5 CASSETTE 9 8 

• • • • • • • • • • • • * • • • • • • • * 
W W B ^ i l i — l l l ' i — I M I i i W l ii H H i l i l l i j S M E 

THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOU OH U.S. GOLD 

U.S. Gold is stocked by all leading computer stores 

i nC lUd 'n9 ' tf/ji^a W H S M I T H 

DEALERS! For informat ion on how tn become a <_.S. 
Gold Stock is t write to: Centresoft Ltd., Unit 24 , T ip ton 
Trading Esta:e, Bloorr f le ld Road, Tipton. West Midlands 
DY4 9AH, Telephone: 0 2 1 5 2 0 7501 . 
Overseas enquiries welcome, 

U i 

J I , 

J 
I f l 

I I J 

ja 

1 
n fl 

SB?./ 
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A The Key to Spectrum Machine Code Success, 
Plcturescjje's MACHINE CODE SYSTEM Is used and recommended by professional software writers, vet theexceilent 

documentation and the friendly, easy-to-use programs have been hlj*ily recommended for beginners. 

You wiHontybuyoneMachiM̂  
NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

ASSEMBLER 
c o m p l e t e l y self -contained 
jvith its o w n line editor, giving 
an easy-to-reac 4C c o l u m n 
tabu la ted listing. Auto line 
n u m b e r ng, l i r e renumbering 
a r d auto tabu la t ion m a k e this 
urte of U ie fdb ieb l dnU tJdbieil 
Assemblers to use. 5-
cnaracter abel ranies. 
Cecimel, hex o r ASCII 
constants SAVE;LOAD/ 
VERIFY b o t h :h€ listing a n d 
Machine Coce to cassette/ 
MICRODRIVE,'NETWORK. 
Assemble f ror r cassette or 

Microdrivc in to m e m o r y for very 
large programs. Customise t c mostCent ron ics 

pr in ter interfaces, or RS232 (with in ter face 1) fo r 80 column 
pr in tout , FAS- ASSEMBLY — 1k of c o d e in 7 seconds. 
Assembler D i rec t ives : - 0?G, END, DEFB. DEFW, DEFM, =QU, 
DEFL. (Microdrive and Centronics facilities O O I ™ 
only Operate w i t h / 8 K m s c h nes.) W Q J ^ l l 

INZL, VAT 1P8P. 

• — 

machine --nftcgjUE 

C006 

MONITOR 
The ideal t o o l to help t h e 
b e g i n n e ' g e t starcec, ye t it 
contains all t h e c o m m a n d s fo r 
m e experiencBO p r o g r a m m e r 
to run and d e bug machine 
code programs. Inspect and 
a ler m e m o r y cunLent i ir 
H e x o r ASCII. Breakpoints and 
full register display, NOW 
WITH SINGLE STEPPING 
Through RAM or ROM. 
Disassemble any par t of 
m e m o r y , RAM or ROM. Dec-
Hex-Dec n u m b e r converter . 
Pr n t e r o u t o u t t o Z X 

' p r i n t e r cr v a RS232 (wi th 
in ter face 1) or customise to 

most Centronics pr in te r Interfaces. General m e m o r y 
m a n a g e m e n t c o m m a n d s include Hex d u m p insert, 
Delete, Fill and Move. Can reside in m e m o r y w i t h : h e 
Assem Dler (48K machines only) t o give a c o m p l e t e 
Machine Code p r o g r a m m i n g system, p y 5 0 

'rcgrams sjioliaoor cav.»:t<* »vitn triini-rttwcc-ic MrrDtlivrsftriogcnK supn ird< 
Existing owners c , n o b t a i n - n e r e v ; t r c q r a r t i s b v r e t u r n i n g <ne c a s s e t t e o n l y i ^ P t t u r e s q u ? a l m a w i t n , i r t ipqne, 'Pf ) f ?•' 

E i . s o p e r p r o g r a m d -c . v»t J t w t ° i \ F ' / , r . - K s t c c e s w » u o c s u ) p l i t i i L-y r e u . r n o ; post . 

Available f n m t h 2 SPECTRUM' chain r f stores. h r a n r h p s o f lohn Mpn7ie<; .and all g o n d r n m p u r p r 
shops or by mail o rder by sending c n e q u e / P O t o : 

PICTURESQUE, 6 corkscrew Hill, west Wickham. Kent. 3R4 9B8. s e r d SAEfor details. 

lf\CL.VAT&P£P. 

rtUUKESULlL 

PICTURESQUE 
PICTURESQUE 
PICTURESQUE 

HIRE SPECTRUM 
SOFTWARE 

3VER 280 d i f f e r e n t l a p a ; fo r t i i ro i n -
ducing ARCADE, ADVENTURE, BUS-
INESS, EDUCATIONAL,etc e / e n a n ' i / c 
C o m p i l e . FREE 2 6 p a y s c u t a l c g u B . FREE 
n e w s l e l l e r , w i t h h i n t s , l ips a n d cur top 
a p e c h a r t . 

OVER 3000 S a p e s n s t o c k , w i l h u p l o 6 0 
cop ies of e a c h t i t le ' o f a i t s e r v i c e . A l l 
l aoes s e n : by 1s! d a s ; o c s * 
LOWEST PRICES h i r e u p t o 3 t a p j s at a 
l i n e , I r o m 6 3 p e a c i f a t w o w e e k s Y ' e . 
{P^us p f i p a n d VAT). E j r o p e a r n i t m L i e i s 
welcome, 

Tapes for sale at DISCOUNT prices. 
c l n p n o n e 0 1 - 6 5 1 3 2 4 0 ( 9 a m - 5 o m ) c r 

w r i t e lo r fuiihei d e t a i l s , o r c o m p l e t e I h e 
miifnn vii.1 intM TODAY-you 've n o l h i n g 
to loss! 

For a l i m i i e d p e r i o d , vve 
are o f f e r i n g HALF-PRICE 
r i e ' i b e r s n p tc r e a d e r ; o : 

this m a g a z i n e Join now. 
LIFE m e m j e ' s h i p is O'Hy 
£ 3 . 0 0 (norma l v E6 0 0 i . 

SWOP SHOP 
A n e w service "torn N.S.L. 
SWOP y o u r u n w a n t e s 
.ai:a!i w i t n taper, i r o m 
o t t e r r remr ie rs for £ smal l 
h a n d l i n g e w e e cf o n l y 
6 0 } ( p l j s p&p a n d V A T ) 

mmm 
200 Mu grave Road, Ctoam. Surrey SM2 6JT. 

lenclosechaque/postalordorfor H3.00f3rL FEmerrbnrship. Pteaserush 
my nemoership kit lo me. I, wi hin 28 days. I'rr no detrjhted wilh you 
service voull refund my rnetribe'ship foe.. 

Nane 

Add-cj; 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
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W e use only 
10% of 
our mental 
potential 

these are t i e words cf Albe't hns:em, the greatest Physicist 
3f recent limes. L. Ron Hubba'd'sdiscovsries ir the field ol 
ihe mi rd prove today t ro t Einstein was r gin! 

In ris took DIANETICS®The Modern Science of Mental 
Hearth L..Ron Hubbard takes one more giant step in tnis 
direction. He dernonstraies how anyone can usehisdis;overies to 
set r id of the barters that have so far presented him f rom 
using his mental potentials fully. 

\ /ore a id more people f 'orn all walks of life including ted ni-
ciars. ertiits, U.P.s, scientists, workers and managers alike, use 
DIANETICS tecmclogy todav. And tHo thousands of writ ten 
reports on their sjccxssare the best proof for the q ja l i t y of this 
book. >iet y o u cwncopy today. 

BUY AND READ DIAMETICS by I . Ron Hubbarc. 
Ask fo- it iri your local bookshop, or send dirucily £ 3.95 to : 

D I A N E T I C S OeotC.. Freepoit, 
St Hill Manor, East Grinstea. Susssx RHI9 AZB 

Y o j r copy of this 470 pane cock wil l se sent by return post. 
DIANETICS i: 4 let iiend urt 
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The SV-328 just goes 
on growing... 

With sophisticated 3-channel ADSR sound, 
high resolution sprite graphics anc a rapidly 
expa nd i ng li brary of softwa re, the Specravideo 
SV328 is all you'd expect in a great games 
machine. 

A stick word processor-style keyboard, 
CP/M* compatibility and massive RAM 
(expandable to full 144K) puts it in the business 
league. 

Sp«ctrcwidM SV 328: Memory -32K ROM e<pondatie 1o 96K, 60K 3n Soard R M 
exportable loU4K: Keyjoarj - i i l l word processor lype, 8/ kevs. 10 function keys, bii lt 
in cursor control: Gophte - 1 6 colours. I56>:19? high rasnliilion crnphins, 3? sprire.<;-
Sound - 3chamels.8octavesp€r channel CP/M* compatibility- tc ove'300Q existing 
sottwore pcckages. Storage - ccsselfe drive, ?56K d sk dwe capacity. Suggested retotl 
price-£262. 

Tomorrcws Computers - Today 

Spec'roviieo Ltd. 65 Garlti Rocd, Marten, SirreySM4 4LH 
T e l f l f h o n t . 0 1 - 3 3 0 0 1 0 1 . T e l e x ; Z 8 7 0 4 M H H V A N G 

Fill IN ITW COJ por todoy o id WS'H moil you ofull technical brochure and latest te;t reports of 
thenmn/iti] Spn^lrnvidso rorge. or see itfor \our;elt ot: 

t l V y 

trjy. 

And for keen programmers, the easy-o-use 
and spoce saving extended BASiC gives total 
control of ail standard functions. 

There's room to grow too-with a complete 
range of oeripherals already available, 
including some of the best joysticks in the 
business. 

At £262 the SV328 is great value for money! 

SpectravideoPeripherals: CcsseUeDrive: D>si«Drnjfi singe; Disk Drive- doube: Disk 
Drive - fuSIBushoss Pock- WniExporderSuperEitpanjenMoniiDr^nrilofwlhlrterfcce 
Cord Centronics Irverface: RS232lirtorfcco; 6KllANPack: 64K RAM Pock: 80 Column 
Cord- Doleco Adap'or: 2ulck Shot Joysticks. 

Also callable Spectrovideo 5V 318: Suggested refill price - £136 

" CfVU r.Ti ingirn n1 -co? ro-i 1 Oi}H:l : 1 lie 

r 

LEISURE 
C E N T R E S 

and most leading computer slocksts. 

T a Spactnvldso Ltd, 1 6 5 G a r h R o a d , v i o r d e a S u t r e y S M 4 4 L H 

! am inteiesttd in Spsuluviceu >;un pulers jnd peilptierals. Plaose send 
me th j latest 'eports "ogethe' with o full technical s^ec ficotion brcchure 

N c m e : 

A c d r e s s : . 

Te l . N O ; . .STDCode:. 
VC9£M 



X 
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If you use computers at work or at home, Practical Computing magazine is 
essential reading. Every month it takes a long hard look at the mos: important issues 
in computing It's iniormative, very useful and immensely readable. 

It reviews both hardware and software, discusses the latest 
innovations ano helps you get the most out of all the popular computers. 

It's always entertaining, never dull. And it's at your newsagent now. flt work Rt home 

w 



Protek 
Switchable 

Joystick 
Interface 

It is so easy to use-there's no software pa:ch tapes or 
programming required. Simply plug in and flick the switch for 
compatabiity w i t h aII games requiring a joystck 
Available for immediate delivery ^ ^ 
retailing at -719 95 O n I I 

Protak Computing Ltd, 1 A Young Square, 
Brucefield Industrial Park. Livingston, West Lothian. 0506 41S3SJ. 
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SORCERERfrom INFCCOW. 
Themoit powerful leader of the 
Enchanters muif be found, tracked 
ItirougK trrvirhprniK mkk nf tirnp, 
avoiding Hie evil scrcery where 
terr bledecth owails, and gaining 
the powers and cunning of a Inj© 
sorcerer, 

— ^ Touch 

TOUCH TABLET from 
KOALA. 
The friendly, easy way to 
use your compute; as a 
graphics tablet to writ? 
or draw on the screen, 
as a poddle controller 
or oy stick, as o custom 
keyboard, as o way to 
make muse play games, 
creategraphs,all ot Ihe 
Touch of a Tablet I 

' y * 

mm 

s S? 

THE ENTERTAINERS 
FLIGHT SIMULATOR from MICROSOFT 
A highly accurate simulation of ftghl in a 
single-engineaircralt. with work ng 
instruments^ panoramic out-of-tfie-
wndow graphic views, end 'ealtime 
flight conditions. All Ihe excitement 
offlying in a real plane! 

For 

c o i ^ P iitttf 

ft i 

w 
m 

SSfli>. • 

The Softse! dealer has all the software you should need: recreation, home., education and business. 
When you want the best service, goto a Softsel dealer who has the best back-ip in "he world. 

Aderdarc Glamorgan Inkc/Conpu l r r S o n k a j ( 0 6 3 5 ) 86U28. lirmfoghom How«£« te i lo r i i » * i t ( 02 l ) 6439 ICO . l ' i e i o f l « u i e S l i O | j : t ) 2 i ; 0 2 2 3 2 S ? . 
I r o d f j r d rVKeSofhwi -oS W p l ie j (0274 ) 7 2 9 3 0 6 BrightonConiertO!73)i>'re. ' .? '( Bn^ot S u f ' k a / ? 2 ^ U C h u ( o r i l it Fe le f i Salnhop 

Lo iohon B j l i o i d M i l o i Kav raMi r t< {0 . , i ?S ! I o iyfrm ( V i n n V M U m U ^ IfHfl l If XI A . v . . . f . V y y f w ln . SKW( f l ' iS ' . ' J >Mf , 
O w o n a w r f e FV.r.nnjilCom-vjrcr. N ! 9 ; C t l ! ?63 9493. Dav iC iCcnputs r s N".'-1 j C 1; 2C2 22 . '2 . f i b - Sot lwui • C i ly W1 ; J I j 636 2666. ? t y ton i i Unlimited 

(Ct>457 3351 .5of twn icCty 302<f l<pR( i ccSW3(01 ) 3 5 2 * 2 2 C . V k C d c W S E l f 0 l ) ' I O 3 1963. Vide-. K i l a i e W I 101; 637 0366 . Woodtooc 
W l w r t V , ' ! ( Q ! ) 9 6 C 4 6 7 ' . T5ie 6-5 Sj ltv/crcOnr.-t-V. 'Cl |01 : i ]0 (y~- ;5 i .Twiocinewj .Vcr lc * j d o y W l ( O t !"*37 JO-'-C.MoiditonsGol jxy V o y 0 6 2 ? ) 
682 S ' S . Manchester 3 u o d p c f f ' 0 6 t ) 9 6 9 5719 ftiiyironDevoriCCflrtpiiKrsi'OCOS) 126303. Pidttoi\ L u n ; i C bowe l 6 Softwaie 1 0 7 1 2 ) 5 3 0 5 7 
B « J d k h . ' A 3 . i ; C 5 2 7 ) 2 6 0 E ) . S i c c u p J i r i c a S K o p 1 p V i » l l l l l . S k i p t o t 5 h ^ o r . ( 0 7 5 ! , ) 4 0 0 7 8 . S l o u { h S i l K O i i C h p ( 7 5 ) 7 C 6 3 9 . S o u 1 * a m F ' o n 
Wk/ txh ip i i 070J ) 3G<S9?.£toffadCamfxi i f remi : 079S : TrxJcingten PhorogieptKol ondOptfco lS* 'vn .« l01 )977 3498."? W j l l o s t y M k i c b y a 
( 0 5 1 1 4 3 0 t « 3 . W a t w ) o « - a i e G e M f c r o t a v d f 0 T 0 5 ) i 5 9 9 n . W r y m ( u « t i S k c o a i i p C c r r . ? i l 0 ; ( > 5 7 87S»2 . W i i n t e b l « £ 4 E g r p V « ; 0 ? 7 ' t S 6 o 2 l i 9 
Worthing Uu'ut>ir«l 0 9 0 3 ) 4 0 j 0 9 . " o r k ^ f k C s i r p H w C s n t f e 0 9 0 1 ) 4 4 862 . 

The number one source 
for software. In the world. 
• K-:<i&ie 4C trudomo '-i 



m 

STACK 100 LIGHTPEN • £28.75 GIVES YOUR COMPUTER EYES! 
Available for: CBM 64, VIC 20, DBC/B, ATARI 

SLR 
(STACK LIGHT RIFLE) 

3 

J U S T TWO OF THE EXCITING 
PRODUCTS IN THE STACK 100 RANGE 

THE 

A v a i l a b l e for t h e C B M 64 , \MC-20 a n c 4 8 < 
S inc la i r S p e : t r u n , (his q u a l i t y r i f l e c o m e s 
c o m p l e t e w i : h t h r e e exc i t i ng g a m e s a n d 
c o n n e c t s t o y o u r c o m p u t e r w i l l 12 feet o l 
Liable. T h e S L R p u t s y o u In e d i f f e r e n t 
l e a g u e . 

£29.95 

STACK 100 
R A N G E 

CBM 64 Accessories 
C a r l r l d g e s : -
H E L P - o v e r 2 0 e x t r a : o r r m a i d s , d i s a s s e m b l e r a n d 
m a c h i n e c o d e - n o r i t o r , D O S £ 2 8 . 7 3 
S U P E R H E L P • a s ' H E L P ' b u t w i t i a c o m p r e h e n s i v e 
2 p a s s c s s e m b e r £ 4 0 . 2 5 
A R R O W - l o a d s a n d s a v e s a 3 2 K p r o g r a m teste* t h a n 
a 1 5 4 1 d i s k d r i v e { u s e w i t h 1 5 3 0 . C 2 N c a s s e t t e d e c k ) 
£ 3 3 . 3 5 
A R R O W P L U S - a s A R R O W b u t w i t h a 
c o m p r e h e n s i v e 6 5 0 2 a s s e m b l e r £ 4 4 . 6 5 
4 - S L O T M O T H E R B O A R D - ( s w i t c h e d ) £ 3 3 . 3 5 
and a foil range of printer interfaces. 

P l e a s s s e n d m e a F r e e b r o c h u r e , p r i c e l i s t a r d 
1 h 3 a d d r e s s o f m y n e a r e s t s t o c k i s t 

N a m e 

A d d r e s s 

E . & O . E . 

A l l p r i c e s a r e i n c u s i v e c f V A T a n d d e l i v e r y . 

S T A C K 1 0 0 
C U S T O M E R I N F O R M A T I O N C E N T R E 

290-298 Derby Road.^oct le. Liverpool L208LN 
Trade E n q u i r i e s : 051 -933 5511 ash for Trade Sales' 

r j j A J j j ns 

Ring tor sample Printout, Full Spec and latest Pr ce 

PRINTER BARGAINS 
STAR D P 8 4 8 0 (RS232) 197 C207.0C INC V A T 
S T A R G E M I M 10X £235.OC INC VAT 
STARGEMIM I bX £390. OC INC VAT 
STAR DELTA 1C £368.OC INC V A T 
JUKI 6100 £420.OC INC VAT 
CANON FW108DA C385.0C INC V A T 

Sccu rco i delivery C8.00 
CJE Micros BBC Printer Packs for Star. Canon & J j k i 
Printers. 
Include 1. the Printer. 2. Delivery by Securicor. 
3. Cable to the BBC 1-3 Meters. 
A. Scraon Dump Program (M/C Source). 
5. Text D u r m P'ogiam. 
6. -unc t ion Key Se: Up Program, for use w i t h wo rd 
wise 
7. : u n c t i o n Key Label Mint ing Program for use w i t h 
above 
8. View Printer Driver. 
9. 100 Sheels of Pape\ 
10. A Mains Plug w i t h a 2 amp plug. 
11. Booklet qivinq details Df using the Printer wi th a 
BBC. 
PRINTER PACK PRICE .Printer Price + £ 2 0 . 3 0 
CJE Printer Packs for other Micrcs includc Printer 
Cable, Paaer, Mains: Plug & Delivery, 
BBC Model B £399.DO 
BBC Model B + Dl £ 4 6 9 . 0 0 
ELECTRON! £ 1 9 9 . 0 0 

Phone Credit cord orders welcome 

CJE M I C R O C O M P U T E R S 
D e p t Y C , 7 8 B r i g h t o n R d , W o r t h i n g , 

W e s t S u s s e x . 
( 0 9 0 3 i 2 1 3 9 1 0 0 

BETA BASIC 1.8 
E N H A N C E D B A S I C F O R S P E C T R U M 4 8 K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Release 1.8 is more powerful than ev«rl W»: titn't have space tn do this prog am 
jiiGtioe iF you can't believe- ihe nil. :.i:nl w» o larye S.A.C. tor turner 
information. 

Feaiurcs: Cimrrands. ;»ic single jntr\ ke/woids h graphics node. Syntax is 
checked on cntrv. Filly oompatibfci with Ssectum Basfc. Mcrodfiva connpatbltr, 
Cumpre ien£vc Hdniat. 
NO~E: fleieese 1.0 is still available lor 16/48K Spectrum at i l 1.00. 

ALltl ic'Mnt 
lON^ff IUIKIII:' 
AUT<> Ir»f i.intHit'ii 
BREAK cul r.:**« I 
Cl IKK dOUl Uusfc 
CUHiW* COVTBd COOt5 -Ir* 
'.inn(B 1cnn:v*» <lit».«k 
Oil »tr yt*S Jc'rjt., Vfi', 
Utlt * u Ubrl nllrci 
no LOOP Ifurfun 
UW>tt ilnJi* 
FWT .̂ rtifiMl ITH 
tLM IJ-.M f THtN] 
EXIT k;ivr KHOW 

MU AA < 11 W\£ diunu lu tirmv 
CIIAfi |o2 C k̂Klfl 
COS4 lint OJi»n* 
DfcC It ao&tttnu u tfwul 
rwr< .-v*.rv» Pt0c 
i UAO Mw, • M 

flit HvbiH .mm Âm kmHIk Irw 
qi 
Cf T lit 
jun iwu p-itt*i>-> i'*** KCV1N i -ti* 
KtVWOflOt it.* *»»-*crOi OVdf USTiUMl Hi 10 r« 
usrni..i*4 cosua 
ON r ll«» rr»f «<•,.« 
I Willi irt€. STAT t IllOfll PIOT ) ivr< I'-dVCCi'Un H.r«i 
R.RT• n cnRIWL POKE * kltiiti 
POP Bnic» »iKfc 
••nut., uti mui.. inu itv »»,,i*J 

F U N C T I O N S 
Hcxtripntv:! I.; riMdtKVTuI 
M&TĤfQ »hrn Mf M -or M*CTV 
MCMCRY» a C* fn.-fliuiy 11 • rtinj 

NUMBER 2 i- '.ti ?n on lh«-hv I. I 

KlXllM SM««ini r«nuriMf 
Oft I Ml •< r<Vf il «>t<P«l f .nir 
(UtafHMl »»• ip^tl.M rixn1.r> o' 
piub, will u> <riil cut •Tir.UllHt 
frCKXL t- ROX. w '.'.JW? w 
wtwj 
SOflT o nvi ivov laM 
snrr prmmn « « 
THXCt iiUgiu'Ti riutu cfi 
uNTtt. wni no o ico? 
US NG u—l I1IIW 
WKIE uKO #%iu 30 if LOO* 
XrB. VOlr̂ vi PLOTvl̂n XH3. VR0 «n«fi|ii IC»I» 

|M P«0 
r,c. 1H3 ,-r y^rUn ve irŵ k* 
ilht l»»i tPM 
srawct -fjctt. iii i-i> 
11NI ft Ck/twrt *-nt> 
US NO* 
XCfl »tll tv btll 

Onl̂  C I.OD mclusi/el lUp^ode price fcr Reieas? l.D owners is £4.00. This 
Incljdc; o 12-page upplment toyour manual Ptej*>e 'iuote date of purchase. If 
you did not aurciase fron us state sioolier and r '̂urn nnnii.il rncKotto > 

Plaise send me: 
Beta Basic, Release ,H. Payment of £11.OO isencbscd. 
(or £11 GO lot forekp ordcrsl. Cheques payable to tiCTASOFT. 

I don't beliovfl it! Ptfiise ŝ nd im t ill detail! of Beta 3asie 1.€. J enclose a itamped 
ad^essad c * vol ope. 

NAME; 

ADDRESS 

B E T A S O F T 
9 2 O X F O R D R O A D , WIOSELEY, 

B I R M I N G H A M B 1 3 9 S Q . 
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REPRINTS 
o ready made soles oid 

Svfcrmr!A*ffljM * A ldr>: UmJi-> 

[f you a*e interested in a particular article or advert isement in 
this publication w h y not take advantage o l o t r reprint 
service. W e ctter an excellent, reasonably priced service. For 
further details and a quotat ion 

Ring M i c h a e l Rogers o n 01 -661 3457 

184 YOUR COMPUTER, SEPTEMBER ' 984 
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The CURRAH /t^SPEECH is ready to talk immediately on 
power-ui), hasan infinite vocabulay and outputs speech 
and ZX Soectrum sound through your TV speaker. Tnere 
s no software to load with ptSPEECH — sophisticated 
Gare Array technology means yoL can jusc plug in and 
start constructing words and sentences like this: 
LETSS = "sp(ee)k |nn)|oo) (ee)vir will say "speak no 
evii"! Further commands cortrol the "vocing"ofkeys as 
they are pressed, and an intonation facility allows you to 
add expression to the speech. 
(ttSPEECH is fully compatible with ZX Interface 1 and 
may be used with the CURRAH juSLOT Expcndabe 
Motherboard, allowing easy expansion of your ZX 
system. /(.SPEECH and juSLOTwill also be compatibe 
with the CURRAH ^SOURCE unit when it arrives later 
this year, allowing you to write Assembler a rd FORTH 
statements directly into your BASIC programsl 
Top selling games like ULTIMATE'S Lun^r JetTian 
feature / i S P E E C H voice output — watch out for other 
titles from 3ug-Byte, CDS, Ocean, Quicksiiva and PSS. 

fiSpwcb. (uStet anc ̂ Scurce are uadeftiaAs of Currah Coirputc Conporenis HO. 
ZX ZX Spscirum and 2XVnerlace yjdemarte of Slpclir Pe«3rcn Ltd. 

/xSPEECH is dvaifdU t? r(urn m COMET, W.H. SMITH, 
WOOLWORTHS, GREENS,^BOOTS. JOHN MENZIES, 
SPECTRUM STORES and cood dealers nationwide — 
0' use the form to order Ihe CURRAH /^SPEECH — 
winner of the CTA 'Product of the Year award 1984. 

/ 

IB 
ifn 
j i. 

I To: MlcroSpeeth Offer. P.O. Eox !. Gateshead. Tyne & Wear. MES 1AJ I 

I PfeaseSupply MltroSpeeth umt|s) 31 JE29.9S each rntl, VAT & P & P | 

MlcroStot urrir|sj;jjf £1W5 cao Jncl. WT « P & ? | 

| Nartwtpieae p(»i!) | 

| Address (pi:ase pnmj £ j 

| Postcode _ | 

j| IrnclcseacrtequevPOpayablero'MicroSpeec.iOfef'wiueE.... | 
] ordeatmyAcoes^ardayCcrdtoCDri | | 1 I M M . l l I 1 I | 

| Cardhoide'Signaiuie | 

ICredttCardHot lneMI-482 »a3 Brjw»!owffl<«j>iiiyrtiwy OftciwXiJKir»»< • 

• • • see us at the PCW Show Stand 32? M M M i • 



Find out why 

is Britain's biggest selling 
computer magazine 

subscribe 
today! 

Forget the crowds 
clamouring at the 

newstands to buy the latest 
copy of Your Computer; 

forget that frustrated feeling 
when you discover the last copy 
in your newsagent has been sold. 

Instead zake some positive steps 
to avoid disappointment. 

Take out a year's subscription to 
Your Computer today and enjoy the 

privilege of receiving your favourite home 
computer magazine every month in the comfort 

of your own home. Simply fill in the form below 
and return it to the address stated, today. 

S W SUBSCRIPTION ORDER FORM 
NAME: 

Please send rue YOUR COMPUTER ouch month for 12 
months 
A 1 enclose cheque/PO to the value cf £! 1.150 (UK), £10 30 

(Overseas). Cheques should be made payab e to 
Eusiness Press International T,t.d Aii mail rates available 
o n r e q u e s t . 

B. Heasedebitmy credit card aocount: 
Er i t a r n u m b e r : 

(please tick) 

ADDRESS: 

E 

Job 7it.le (if any ) _ _ _ 

Type of Business (if ar.y) 

Do yau own a computer? 

Do you :iave access to a computer? 

If so please state type 

YesC 

YesC 

NoD 

N o D 

Access Earclaycard/Visa DineisClub American Express 
• a • o 

• i g n c c D a t e „ 

Please return to Your Computer, Subscription Manager, 
Business Press International Ltd.. Oakfield House, 
Perrymount Road; HAYWARDS HEATH, Sussex, 
R H 1 G 3 D I I 

1 8 G YQUF CCMPJTER, SEPTEM3ER 1934 
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CLASSIFIED Contac t : Claire IMotley 
ADVERTISEMENT RATES Copy Date 

Lineage: 50p per word 
(Min 20 words i 

Box No: £4.00 extra 

Linage adver t isements a re 

p repayab le a n d the order form 

puDlished in this sect ion shnu ld 

b e c o n p l e t e d a n d re turned 

w i ' h remit tcnce. Credit Card 

facilit o t a r c ava i l ab le . 

D i s p l a y — ra les per see (Min. 2scc) 

O n e i n s e r i o r : £9.CO 

Three insertions : £8 ,70 

Six insert ions : 48 SO 

Twelve insert ions : £8 .00 

Display advert isers shou ld 

prelerobly reserve spcce by p h o n e . 

C l o s i n g d a t e f o r C l a s s i f i e d 
a d v e r t s e m e n t s i s t n e 2 4 t h 
Aug. for : h o Oct. e d i t on 

Post to 
Your C o r r o u t e r , C l a s s i f i e d 
Depar tmen t , Room H211, 

Q u a d r a n t House , T i e Q u a d r a n t , 

Su t ton , Su r rey S.\A2 5AS. 

//?'$ Biggest Selling Home Computer Magazine, 

V I C - 2 0 U S E R S 
C a r t r i d g e a n d C a s s e t t e 

B a c k - u p 
Pfoleci yout :.o1twvo invcitmeit — 

Cartridge i poii wcai-i&ckod up 
ca t'idjes lun likr oifjiiutU Ciist irnisj 
yojr machine 
Vittrix I: Cassette Back-up o w.iy;; 
Victrix 2 Cjrtirdge Back up [->010 IH)H ! 
Vittrix 3: Rjsot & Sbt Piwei Add on'. 

Su.ul f j Stl >vctl C C« for ill 3 to: 
M . P a r k e r , 52 Laur ie 

A v e n u e , Forest Fields, 
N o t t i n g h a m N G 7 6 P N . 

(A'fill order cn!y pleas r> 

SIMP IT! 
IF YOUR BOREDWITH YOUR 

SPECTRUM SOFTWARE 
Tl Bi^»200+ti l le&yuucan -wve 
Ctieap&easy,on y99pper swap, 
incal I P&P(UK)NOEKTFACOST 
SENDaSAE+5p(REFUNDABLE) 
TO SWAP IT!, SLongheyRcad 
W^thcnshawe Manchester 

M22 7UA (5pie 5pcoin) 

ANTICS complete rrao cl ne<l, iAIS how 
to tnd Boris Cl plus sump: A jHHnar. 
I OS Csticll fluad, Guildford, Su'isy GU2 
6JO. 

J E T S E T W I L L y 
WiinsturtossrTiansioi.bualess attic. 

unlimited li es. f 1.50onlv. 
SONICSC'FT, ?0 eonitiowi Ftd, 

Dublin 14, Irnlnnd. 

ClttC 1 3»>ifu ivy l̂ijK i lut-tr. Ann 
co m i I) I it joystick * i o f t w a e 
iniyiimimlili: lor , ny kijyt; O; ir'M 11; i sone 
aininer Ulll gtiTies. t'S yH iirlusivc, Mower 
Qr.otiomc26 fiivftr Clcflti, Aluntidcn, 
Gxon 

PROGRAMS vVAKTED sxpandim on 
Spticitini. One Atmot and Commodoiu 
i.tSikl. Anything con;ideiid, exi;c?lli!i>l 
loyalties paid. (Amber s>vp Evaiiaole. Eanli; 
erteip-ises. 364 

16K /XH1 Tout Bottle. Twoplaye' m-'coiii: 
game W i l l i mires cptitn S=?nd £3.SO ta 
Rubnl Mjiiuny, 109 iftyncligati, Lontioi 
Ni l . 

B RUN W O R D 
F O R T H E M E M O T E C H 

• WordpiOCessOr for MIX SOO'51 J. 
• Nr. additional hudw no mquiicd 
• Uses rreoKiy Simla lo discs |M"'X 512 will s:ore jp to 12 pages). 
• TEXT modd wih mw.Ml/r.vMnipil, wore wr;p, csntiruoufr oereen edit, full c.rraor 
control & right juslily. 
• ESCAPE mode Oas-erl or. words but only the first lett;r is typed. SAVE, 
U0A0. DRECTORY. GET lioin memory VEM0RY save, K LL. PRINT, "EAR, 
w r A'/R FIFMOVF INITIAI SF *;I FAR CM SPWFFN, IIND 
% AUTOMATIC F0RMATTNG JP TO 130 colun-iis. 
• PRINTER CONTTOLS, c;n ba omteddsd ir. the IHXI (single clurrclu". 
• ONLY £ 1 9.50 inc ICR SEND FOR FREE V PA'JE WA.NUALI. 

BRUNNINC SO=TWARE 

3 4 HELSTOM ROAD, 

CHELMSFORD, ESSEX CM1 5JF . 

SPECTRUM I6:48K "Raquel" pi«senls he-
gamos pack *0' apj ard over. Ont» 

I. Broo<s, l / Vlakein uoleman 
Stiwt. Sou'hcnd. Essex. 

E D U C A T I O N 
'Vhcilir-1 be SPtCTRtlM, Z\3 oi BBC" IS. w; liull in i'.otl; |>rO)abl> llsrlarpcsl 
• ^lilulik1, tutic llljr III OKS5 Of 10 DII-hlMtLNI 
EUUCATIONM ( ASM t l I S frodiccd s>- ihc mtjor ^ft.s.irc house. 
SAL for cjiahxiueeniJSMUAL OFFERS Also GAMES TA"ES:3 fo-prm>o/2 

LOCATOR, 11 FEKMIAI I HRIVK. RI:I>BB!1)(;I:. I>SI:X, u;t SBS. 
<1: 01-550 55*5 

GRAPHICS TC0LKIT G;48K Speit turn 
110+ fo;ilin(;s, .iccounts. .aDe Caljlnuur 
system an I slrjtey/ game. All for £2 + :;ac 
is |. We;t. 90 Arisois Road. Shep&lwd, 
Dughboicugh,L«i(s. 3i6 

SPECTRUM SOFTWARE 

I «BK Grnphlk Advimtura !| | 16 b <BK Fokoi Gair> | | 48); Aicsde Actioi 

f OM)«.S0il 1 I DMJJ.aO I I . C5.9S I 0M'».90 I [ £7 OS __ 

SABRE WULF, ATI2 ATAC, JET SET WILLY, MT. OF KET, TPL.OF VRAN.FRED 

XY2 ANTONIUSSTP. ^ D HOO MUENSTER. 
TEL.0251/5E583 
S •« •« ^̂WTFTAL TOI'TW1 

SUPER BREAKER 
For lhe Commodore 6V this ut lily will 
nake Osct-up Cdjios <M tape pr̂ gran*; 
cnto tape or dis%. Also noy; ovaiable a 
tspo to disk utility lur ligrulorrng 
cassetle ipltwarc ONU dis<. Both .KC 
supoled with lul v/rit'cn hstiuctiooB. 
Av îî liJnfln at fA t Q , . n / o n tlicl'. 

i:t fe.99 incri Fo« dPSpat:h. Not lor 
isc on Fast Loaccr' p'ogiain&i. Stml 
Choque>PO, orsae nr ilriiiil;, to 

U/iKK KENt SOFTWARE 
2 6 North C a p e Walk , 

Corby , Northamptonsh i re 

AMSTHAD, Atmos it Om-1 Si>llv/iifoClut. 
Siml SAE >or detais. iC 84nclii!y Drive, 
CatdlllCFS .1SN 
ATARI 64< Discdrivo reooidei plullct 
prrtei software vatie 0000 plus sell f<r 
£700 o.n.no. "el: Ji 902 42CT (W <lh3 
04C3 OH I Ask lor R;y. 

D A T A D U P L I C A T I O N 
M.a. Copmi, Dumivtood, Wrtsoll, 

West Midlniils TVS70ES 
0543-480387 ir 05436-75375 

(24 Hrs' 

Ouplicotî n quality casscttts. piintto; 
Willi conpfltitivepiicts and olfi;iont 

turn-jrourd. 

TOP P R O G R A M S -
TOP DISCOUNTS 
SPFCTtUH «K-
(1 Hrt Lairaer, Bcrnj. Uiwmon.ractoiv Brettcut. 
Jn:t ft lAiii£iiti-.Kii}iii:<;iiij|ti InilrhiZoie 
(OKI. Hunt IIIIIJS bffiiiui Set 
ILL 
B 05 Momma. Cxt Knur Will, Tul llauMn, 
AiiES.WDild AP FmMUUkqir. 
fB 50 Ware! Aonds, Ptjti^ 
(11,95 Mk tatnMti. Cords of hidn̂ W, Sjbit Wrf, 
COMM3DOPC r.1: 
fi.'JbOHririr.jiliiim Gilt. BUrThutdw. Gtiopal. 
f S.95/ntJeltn, • inp, Citoinn. Au'Dmau. 
FiatballMerajei 
N W/MPR RHFLLPNVT FnnirMxiFfi'<>I. ?lintR . 
[9.K Beach Hew Hul< AIWIIIU e. CttElron disk}. 
(IHIC4IKW ATHOS tornpitilej: 
{5.95 Hirw Vttjcl, Pasu Biasu. Scuia Ov:. Thp 
Llira 
fjbO&rrn (/nix lonrt. halkri. P'CbJ 3. 
{•I.'Jb XIRCN '. /CIJIIK Prmif: RNL SCIJT. Utinu 
2iim. 
fUUCAIIDNU: 
rjsmai l-ieftii liKrian,K|aimlitl u> H ISpirc ABC, 
Cecil ((.DO. Itognni Cheiisl-y Hhyu:s, F/jlKs; X' 
Uwl Canp. S'lidss Sprc. C9MC1I tG')5 
SPECIAL OfFTRS; 
CISUDL SDfilmra ispct. Jliad, [DC. C:,MFRI U\uj. 
Ottllia.M. 
tXAC.C 747 hghlSnlAa-1,BfC.tflHC-i.S'aJ. 
EfCtiM.&S. 
J3*0TICKC — QuiiiiSai li;9 3r. llin.lv,jilC?3C 
Snctrtr Interface ficiek I {1735. Krrpsioi T>p< 
rios 
PimsucI PS5 Svipf. :0. otrers • (lXIOi 

r i,P 0 Tn 

OJ SOFTWARE 
(sae for list, state machinej 

273 Mossy Lea Road, 
Wrightington. Wigan, Lanes 

WN6 9RN 

COMPIFTFO tJu'uiicd clyirac:er inalvsis. 
lucky iiltnlnlos K rrudiction. Disk cnly. 
ri^.bO In G. -urnus, 120 High Street, 
Hiir t̂ierpoint HNf' 9PX 3E3 
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SPECTRUM CLUB! COMMODORE 
SPECTRUM 

(SHOP SECnETiSI 

'18K SoecD-um-'Corrrnocore 04/Vic 2C 
Puts you bJĈ  ii FILL control ol voir 
MICRO. A ma:tiiip coda UTILITY a 
S Uf mos: batic/mactime cods inc. 
HEADERLES5 'rog-ams* Prctoctod er 
net. viitncj; crjshaj- if you car &tco 
them you cart learn the f 
SECeTS.LiARM/LliT.-MOOlFV Ideal 
MICRODRIVE.' D1SKDRNE companion. 
PLUS Math. Code DISASSEMBLER. 
List Maci. Code/Bosic.' H ddon 
Dojic.non. PLUO an ndv«neod 
HEADER 3EADET. PLUS HEJi'DEC 
DEC'vEX converters. PLUS SECRET 
IN FORM ATI ON jboj: :io\v the 
pnjlcciiona :̂ kgop tioir soorctG hddon. 
C\SS£5.95 DISK C9.95 MfCROCRIVE 
I .95 pruiious cusc-nus EXCHANGE 
pICVlOvH japt-plus C1.60t (or HEWcop*. 

BYTE BACK 
Complete oorfiinmion to ISiTOP 
SECRET(S}. I, li;ii!l'/.ur<j .'3yfVA'3r< 
pâ kag? oofilsiniH); i! A RESET devi« 
whif.h >iugt :< IRCP voir nitro, no modi 
itRdiie-J. I ill A n-, .'(x.ilu proyrjm v̂HCIl 
nnrnlfiie y HESrORES irogiums after 
ratal. < ii I A math, carlo A S S E M B L E R 
enter iiMi:h.eotl( eastyin iwlctstiirdabh 
(dm. OCA lo. MODII MNIj ui oiiliny 
proginnf,. <iv| A Mniurli tn.'cotlc DIS-
ASSEMBLER wtiinh you uximmc. 
Bill (>j(>;siiti itMch. <;<->:!; P L U S with 
rlVTE HACK ii t: virtually impossible to 
C R A S H your ov.n proyraifts, CASSETTE 
- EG.SSDSK ffl.9b. 

SUPERK1T W 
COMMCDOFE 6-! ON.Y 

SUPERB TOOLKIT if m.'cad? roiling: 
Compile RE-NCMBER/AU70 LINE--
TRACE/F!I\Q;AUTO RUN-BLOCK DE-
LETE/Y EMORV SAVE ard more 
Sottwara conticlled flexibility, and at i 
sensitle orite. CASSETTE 
C£.9G 'OIStL C9.J5 vith SUPERKir 
64. BY"E SACK aid (SITOP JECRETIEI 
yuui lute amua ui iiHa.djIu STOPPING 
pcv.sr and all tti« EXTRA UTILITIES fcr 
v.'iiting'mcdifvfng p'ograms. SPEC1A-
DSCOUNT FOR COMMODORE 
OWNE1D Ouy a I thrc* prolans — 
ES.OOp d scount 

Eliminate C2H Da'ascLo P'jbloms 

REKOROAKIT 64 
f-PAh you' Oaaspire psrformiojl kch-p 
C2N in lip lup nonciiion. Sir"ipl,i l:i us*; 
puy n ri&ire which tfpmfiiicfis aurki 
output and a TEST TAPS to biisinr; I a pi: 
hfloria flrr trtrmntly ro:. L1/.OC. 

R E M E M B E R Slate Computer, 
Ch»<iue'PO to: 

jSSH BYPRODUCTS, 
P.O. Sok 510 

tfrmirgham 817 9ES 

T'-'ERIfiHT IT.M.I lea'd Uuch-typlnu, 
iUu:tu';d <-,c..rs=. Gve \ours=ilf «nd vm.r 
eh Idran r.ne tight star; in this irrporart iki'!. 
Tor Comrt'oc jrc, VIC Acsrrt, Dta-J.~, ' 
Spoctrun. ~ano> Only C3.G3 Robsofl. 

C»nv.v Rd.. Ponrnatnmi'.vt 
Gwvriodil. 339 
MlCROCtllV: Meru G?ii«rnof I'logw's 
"ocfr er̂ Sftfi-Inacfrd off ftiy rmctcJuvc via 
.lulc.—iitic miriu. tsar fiit>r.:Jly. Copes i : I 
J nr "I ^^ r^tww f-1 ^i, ÂrrfiHj]̂  CZ SO 
MS3FT, '4 Slac= Pcaa. Ba-r,', S. 'A'J 
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EXPORT YOUR 
PRODUCT 

Major Now Zealand Moil Order 
House requires naw producis 
lo market. Ail tvpes :>T 
Hardware, Prcgrains. Utilities, 
Books nrc. Sond cat ails ft 
s a m p l e s I<J 

RODA IMPORTS 
P.O. Box 26-074 
Auckland, M.Z, 

B L A N K T A P E S 

& D I S K S 

— deiivered to your 
door 

10 x C1G £4,50 
10 x C20 C4.80 

Datalife or 3M floppy disks 
' s . s . d . d 1 0 t o - t ' 1 3 . 9 9 

5 V d.s. s.s 10 for £39.99 

Prices include np and M J 
Send targe SAE for details of 
our full tan$e. For immediate 
despatch send cheque/P. O 
to: 

CAROUSEL TAPES 
P . O . B o x 5 , 

Dursley, Glos. GL11 5TX 
Tel. 0453 844061 

(24 hr answering service) 

f A V O U R I T E S 
Z^XX^N Spoulr.im , ... .L'4.D5 
JET SEr Wtl LY Syoc;r in . f & 35 
TFA5HMAW Spoctrun t:5.35 
FCOTUAI.I MAHAG-I? 
SceHtniin tn.z) 
MAtv'lC MINER CBMC4 t h 
C/.VcLOM CRM 64 t'G,?l 
TH; BOSSCBV G4 X8.C5 
3EACI- HEAD CSfv1 0-:...- - C8.33 
COSM C CRUISER BBC £4.9; 
-CRTPESS BBC L8.C-3 
Sr.OOCEP. BBC .... ES.Ou 
AVIATDR DOC . . .E I3.1j 

ifld no<V 
P!«iso stato you' TO-;hire uno* send SAE 
lui list. 

?hrrtues*PO to: 
DEPARTMENT YC. 

LNIVCRSAL PUBLISHING, 
P.C. BOX 453. 

LONODN SE270AJE. 

w 

DfiAdOf'i Cloiw will bagk-i.0 copy al: 
r co<t& projrfl'rs opto 30-: intiudng 
C u t h s c r u . t ( l ) % n . 'V .uJu : o H. Hu i - lb i . 7 
Batla:en Rcss«n;lab. LtnttiMro. 33& 

THE BIZ! Th« Brra»i"ns rsv Spuclrjm 
Ppcorrf I'-'or d gam;. f3.&0 viclu toa 
Dayujlc M. Tif̂ lor. >3 Asoinall Riafl, London 
5E4 336 

S IM1V Bvc^'rcuph^ snc Accoi.nit i i henid 
.sin! our 'O' !'-'v<;i -.'asŝ tte couraa. Aiso si'on 
::<>ti:si:s cn tompitcr programming, waces, 
I'AYI VA I Tri>vor Eu-.on, Bunbury, 
Chii~inn! cv.e sSX tul C329 iccaa. 

ORlGlNAl ptn,)iams urfentlv noodot) Oric and 
i:<iiniiioil(.io fri. Ecucajoria1 or Game;. Cish 
iraynKri; iir (Qvallies,. prcfessara cllics 
ilncily aiiliflrec loo. S«nd -\our prcg dtn fc 
cijfu.i.-leia inn. Kni£fit Poducts tJK» Lto . 71 

rtrur. Eiiby. Lsncashre B&8 6XL 
25' 

BASCOOE Skilled artl friendly macrne 
cods projrarrmes wanted lor riost popular 
hrtmi mtrriK to pin oj, tejm ,il sdv«i:ors 
he pno BASlCC'DE users try phono. 
Wo'king from hono, evejuncs and 
weekends, Sfpienrijui Decamcer - £500 
per hour, ror 'jrttl«r dstail', w itn in: 
BASCOOE Htlplir e. P3 Ccs 7, Lo.lilun W3 
PXJ. 
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' Enjoy Gar-c-,, Aiventjres. Utitties. Educational Software ctc l-o~m 
JU3T 12lip PER WEEK! 

' I: ji;li.irv:|i.' y< <>• n twai led yamr*. Ircni piil hl|j. 
' Buv new catiea .it the oossihle discounts 
' OViR 330 T3P TITLES rcy.- atailakle. 
' Regulur Nm'.slolEr' ful ul iow£ and information. 
' Every now rnemSar guts B rftrt "CREEPY CASTLE" 

CASSETTE nnrrvil price Lt.96! lo <«npl 
' All the t>ene:i;s of etlier cljbs md MUC-I MORE 

Sorul jus1 £3,35 rtiri vrp will rt;;h yunr Monilinrrship Kit »rui 
FRGE GAME to ycu: SPECTFUM SOFrW.NRG CLUB. t'/C), 

HIGH SI FEET EPPIPJG. ESSEX. CM16 <IOA. 
br scr.(f a 16p stonp fo- c;i It/vpiof 

SUPERIOR TAPE 
COPIER 

We itc C'HiviiKcd III.II ihc n;n till7 SI Y k 
llic vify bc.l £pccr*um ccpior 
avalablc on cassdlc. Find a littler one 
offriiig bc.Kr value for money, and 
TWICE •aurtnorey- will hi rtlindtJ. 
a. C';in -ropy "uilhp.i:: projtrjnn >.ll tnorir? 
.no ruton;ilt;a1ly, 
b, tan eopy .- i;eri line -••iK lorif: prokjuini. 
e. Cenuheiy the ntsii's coritr tn use, 
it. C'pivxl ill ;>riij;ranks we lium ,>f. 
f. MieroJrivc Coaipaiibtc AM) inelades 
protram 10 traisfer :apcs to your 
Microdrive. 
{. Post f ee sven » Luropc. 

H)7 SPY IS JI ST E3.9J 

ZX-GUAHA^TEl:D (Dept VC) 
19 Ckiddrrton Dri*«, Vri-wtrlh, 
Dury, Laics . Tel. OOl-TM 571Z 

I Very short but powerful rtî g-ams 
j Strcrvgly recomriendert b» ecjca^anai I 
| a u t t r j n t i e S 

EDUCARE'S 50 
Rook cf fifty programs fcr primary 
ecucaton 

bpr^tiun >̂.81 I1KI f&.9fi BH( Miav; 
Efetrcr, L7.JG 

EDUCARF 113.- Slrvinn Rt 
Loidon SW1X SAY J 

r SUPER BREAKER n 
I lite !'mnntiiil irr ihis tiiilii% M"II 
l>atl up TUOVI ]T<ip:liii i-ast'Tiic programs 
\IM it |p LK lli^l. \ISI,I !il!\s ;iv u:ltHe il 
Upt tn tli>4 u i111y fin l t;ri'. I t'n lil il 
...i-..Hi' ft wait (iiiin iliik. Hoih ;IIC 
HLjpj>lie:l ^itli fu:l wrilicn Hî irueiiiin.s. 
A^abblc nil jpc il •-•! VVeaell 1:1 uinlr.1, 
at tfi.'W each. Fit a :.i-i IUIH omil or 
ord:rs. b> fir-l : asi post, :us:i 
cheque P O.. or SAE or derail-, to. 
CLARK KLN'I S t )H VVARK 

26 N:»rih ( tpu Walk 
Corbv, Soilliamplt>nvliirt. 
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S o f t w a r e 

Microcosmic will shortly be 
wilting games unities and 

educational pnqrams fot the 
Sinclair QL. 

Fot D list of available soltwate 
(ail on microcrive ca-tricge) 

s e r d a large S A E to: 

MICROCOSMIC 
S i l « Dapt. 

6 Rotaer ts f lo ld , T h a t c h a m . 
N e w b u r y , B e r k s . 

ttaalsr enqu.rtei wotcone 223 

a M S t H A I C f l U P t i r F R S GBEEk-
f.'?17 !vC) C0l.0lilt t::97.50 
FROT-tER. HttS FHIMTEHS i'147 50 
MI'tt::KUf,1S 18K 
SPECIAL OFFÊ , VA.T. INC HSP 
FREE 
P A Y coMPurec, 
135-137 Glasgow Road, Glasgow 
G69 6TA. Tel 04" 771 0074 

AVAILABLE NOW 
Sjpplcd on Microdi VO 

(OI C10 95 tacti 
H. Gostling, 45 Aintree Close, 

Newbury, Barks. 

Spectrum 
Markbook (48k) 

f lull (•'acrie-'t rnaikbook or conpuDr. 
Folilf, all vour classes: easiy jpdatcd; 
cuiomatio lotils. ioro3"i»^>t. ordure 
rf merit, mean A S.D nr :'P1s e"c-
Now ;omp'Dtey re/iscc. Wore (matures 
tnan eve. C5.50 wiih msrtusl aid 
dsmo 

Mentor Software 
6 9 Dncch fid, Helton. Lancaster 

STOP-REVEAL 

A unbue -Iii.'icltc lr;r the 4SK Sc-X'trim. 
ijoimneiy luisyou: 
1 S OP virlmlly jII pnx|r;ri«, BASIC, 
MAC Hit1. • C O I) r . i n ! 
Hj.AIJFKlhSS-FlLtS. |*ol«l(til ir not. 
'! RFVFALS ll» tiidceri -iasit: in (V»i;linfl-
Corie piugiar-is. (Cnulrt I:* iJi.fis in 
ailventtae games I. 
3. LBTS actual Wschiie-Code in y.'jur 
video. 
MOV,' you car. STOP, LIS", VODÎ Y. 
5TUDY rr-jst Spoc run̂ prô jrami yt yjur 
leisure <An;l i:aiSM!« is Miirotbive 
'.k̂M n*"i (il.'r-1. 
nclii'lea B DISSASSEMBLER so can 
•iveo. 9tu£y Snclai- ROM. (tc, olus the 
most Advancfd HEADER-READER'sver 
WT R:CR. PUI PANES CT SECRSTS OF THE 
TRADE e«pleiiing professioial r«th-)ds 
jsed to fide Sies/progiams, etc. 

YOU CAIWOT (SST A MO AS 
o i l W t H U A C J S' i ' £ 7 T f 

Even S1 OPS' H EVEAl s iiinyrarrs wlicb 
no a genuine 4ftK rinrjl. 

P O S T 16 .9b F R E E 
'7 C'titti .Hit) fl [")!.'if ;i/l.\1.\ .It'll fit 

KtRR, HIGH STREET, 
K I \G S LYN'N, PESO 1 BP. 
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S P E C T R U M 4 8 K H I S T O G R A M S 
L I N E G R A P H S ' P I E C H A R T S 

AT Lnstl 4 p/* siririsl v \IA»V • i^fi.l 
p r o g o m s s u p : od o n T W O 01 
m l c r j d r i w ; c i r t r id ' j es d a s i g i s d for 1 8 k 
S p e c t r u m u s e s to display E record C'flW 
o n C u i u u r u d c h a r t s / g r a p h s i n 
s e c o n d ? 
11 CASSETTE 0410 
S i d e 1 H i s t o g r a m P : o g r a T i . 
L a n 2 o u r n s c l u i t c r c d bats, 
b i d e 2 - Lir . f y r a j h p o g r a n . 
2 0 li l e s , 2 8 points pur l ine. 
21 CASSETTE 6420 
S i d e A S w c k « l Bar C t u ' t P r o g u m . 
14 s:BCk*. linars. 
S i d e 3 - Pie C h a n P r o g r a n . 
1 2 ?(es. 20 pur pie. 
» Lfcor - -friendly M e n u 
Drivu gptiwik 
» S e l o c t o b b t - 3 a i e i n t i e j o l o i r a c 

b a r s 'lines.' s e g m e n t s . 
* A u t u n a t i c s c a i n g f Labelling o l th© 
vnrlicut (i<m. 
« i>|'.fiii;n: indicator. 

* n b u l l u n i o n s far h b e l l n y the 
h o r J t d n l o l a x i i / ' p l e s / ' 

* Facility t i ; u o i g n y o u * wm> labels 
T a b i . l a t i o i o ( lu lu b d e s c n u t i o n j . 
* E i p a m i o t i i l i l isptoy jd d j t o . 
* Ssvft vj lawn fcvjliiy 

* Pi i nt + P h u t o g r p j h 
* Microdrive l j c : itv 

A M U S T Inr A l l p u r i o r m i n e o analysis 
a n d small b u s h e s s a s 
Interested? S e n d rficqio/P-O. for £ 7 5 0 
par >:a£setn> mcl P ( j ? l or l l - S - S S per 
mic rocr iv * carti idMJ l o : 

R. E. MAJOR B, Toch IHons) 
4S. Was burr Hold, 

Binriwood, 
Esiux CM14 4JS 

Supplied Willi Comprcionsve 
Instructions 

QUICK DESPATCH 

M i c r o D r i v e U s e r s C l u b 
CALLED Microdrive Exchange. 
" h i s -sr-ivs etter clul i i s d e s i g n e d lo Iw lp 

by tne exchanqe ol Inloand idui?;. 
Ilnl yuuknow vcti can pjvup U L5 50 

tor u tiissstto to trjisler tates » mkio-
diKoond then ihc\ DOM'T aUN? 

i s s re 1 will h d u d s : l -ow m avoid this, 

plus tieislorrinj pionrims wh eh 
nuntmlly ovur twitt tho miciodrive rnip, 
i -anE 'emng VL-File. Z/ooni. e t c . e t c . 

Mftnbs ship is £ j per yea . Cu ooo £0 
par yjiir. 

Plaass tiaki olwpiej |iii/,ib!i in /X 
Guaranteed. 

Microdito Ex;har,je ;s run Jy 

ZX GUAflAKTEED 
29 Chfiddorton Drive. Unswortlv 

Bury, Lanes. 
Tel D61-76E 5712 

A M S T R A D COV1PUTEB 

DUST COVERS 
P/adfi in OIHJ p i o i o . f r o m m i t f i h i n y 
p i o c f e d arul-st£l ic - y l o n PIDM . n g r f i + n 
w i t h A m a t r a d C I ' C 4 6 4 , printed savbna-: ! 
section £ 5 3 5 . 3 t a u m o n o o i e o l c u i . 

ODD CovWS 
39 Manso Ave.. 

Wrijhtingtoi. WNG SRP. 

S P E C T R U M ZXB1 
£25 K E Y B O A R D S C25 
Cis«d keytoard D lockft ao:epts Al.vi 
ty>« joysticks keypads e:c. No nornl n 
OLv ojporuivn nlv'lacop. 42 full lrov;l 
•ejd rragnti kê s fiet positive action, 2 
slifi Mv-s fins spacebar 12" * 9* * 3" 
c«E, computei and po^er supply lit m< Hp • Kj*. ;'lldl ling. OhEV ItMttlf 

7-14 dsyi dolwery 
Piont 06(2 4J497J 

DO IT WITH 

Would vou like to transfer vour Specirum programs from 
CD MICRODRIVE TO MICRODRIVE 0 T A P E TO TAPE 

| © TAPE TO MCRODRIVE © MICRODRIVE TO TAPE 
T h e n d o it With 

Tr.-jjora jMi-ircrdf sfnpBMiti- mt f.wry<TCii"l Tt.-v.jcnixi w.cr.c viie't y-ih-<n?rrpi rslKcl I 
t<iiir>. .it n rroi-i'cr :r\ki-rt d piugo-r. ipln mo till <EDK bnjtt: • prwxo ® r ••" fn rgc cipvnpr 
11AHS-;*PW5S ;; ir rr.snrcl ri~ca-/t 'j)T(WianCf,Ju-i imutic T<riv:tc Men- ial-llv 
W O-B itvrnrC tf l: » fin- I.-|-V"r.- rn 'H5)-1 «rt.,jim c* T.V>: TO tlCtWCfttvt 1 MIXODSIVf TO 
Mtscotvr III £ /10 TOIoinil:;:i a.ytOCICttniIsui ircgnyis MicialsV fir 15S0«y \ 

TflPI 
r ia. i t s.tw -m ocoj, y HAWS EXPMSS 
H3TB.... 

I IKtew Ocq»/PO Vr 
:niwp.iict(wviftMt-i.lult -«l VC 

2 1 5 

113 Meliose Ave. Lcndcn NW2 

VIC TAPE BACKUP #111 backup tiiost 
Vic-20 programs, in BASIC, machine-
cote cr both. Detftled InsHuctions 
aroprtnleo on trecard tni.iy Vic; lope; 
• ackupis easy to uss, with pmmpling 
by colojf aitd try scund — wbftr the 
col>urs change and the tone sounds, 
the copier la ready! Luait mtuia me 
Sigialled. so p-xit ariginals can bfl 
tried again. Works with all memory 
conligiralions — or« rnachine-
lanjuago piogrom ctlows aLtomalie-
ally lor memory dfferenccs! Send 
crossed ctigqueiPO lor E?.95 to: Level 
Software L:d, D 0 Box 55, Shirley, 
SO.IHULL E90 'SL. Tot: 021 (43 €7SS. 

A G E N T S W A N T E D 
To jupp y hardware'£oftki«are lo clubR 

home, schools, ctc. 
Lp to 25",, commisstoi. 

CEO.OO wjitli uf t oo tu!u»jtu with your 
firs! accepted Otdcr. 

Serd lot delails to l-ome Base Mcro 
Supplies: 4 OLeenswood Avenua, 

^dithamotpn. 

COMMODORt 64 
A N D 

VIC 20 
PROGRAM COPTERS 

They copy most casfcttf bused 
BASIC, ituchirc code und multi-
pan pr.igriaiis of iny sizt. Btith 
copiers arc written in mochirc ncdc. 
Programs usiitc a range of pro 
teciion icclniqaes can be coped 
easily. Audio and visual crotrpis 
arc used fcr easy operation. Full 
insiiuctions are contained in Ihc 
piociaris. 

VIC IMITATOR £6 
IMITAl OH M If, 

Please -tile which is nyuirid and muke 
ch«i ies/,JOs ?n>a)lc in 1AK \VM I I 

ixnd jrdtn to; 
IAN WAITr. Depl VC, 
t) Hiuktarrow- Htad, 
Shrfficll, St SAU, 

REPRINTS 
o ready mode soles oid 

» _ A v 
Fijpj <1«Btarttcwif * Sty\ t .>f V -IT.tH * . 

If you are irterested in a particu ar article or adveftisemenl in 
this publication why net take advantage of our reprint 
service. We offer an excellent, reasonaby priced service. :or 
further details and a quotation 

Ring Michael Rogers on 01-661 3457 
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sPicrmt cms 
Dare you face 

The Turk 
T h e original Turk w a s eri 
eighteenth century auto-
mation, a fife-size rnechan-
ba l figure rasplendent n 
Turkish costume and seated 
behind a w o o d e n cabinet 
on which a chess board a r d 
piocos w e e placcd. 

O C P n o w offer y o t the 
twent ieth century equiva-
lant of that Turk — a chess-
playing computer program. 
T h e T u r k c h a l l e n g e s y o u 

t o a g a m e of criess! 

MANY 
O P T I O N S X 
INCLUDE: ' 
• 6 Levels of Difficulty 
• Demonstration Mode 
• Board Editor 
• Garros Prirtout Facii ty 
• Blitz Chess Aga i rs t the 

Clock 
• T w o Ployer M a d e 
• U n f i n i s h e d Games can be 

Stored 
• Recommended M o v e 
FULL I N S T R U C T I O N S 
P R O V I D E D 

C H E S S T H E T U R K 
O N L Y £ 8 . 9 5 
Posit o rder to 

O x f o r d C o m p u t e r 
P u b l i s h i n g , 

P . O . B o x 9 9 , O x f o r d . 
13AM 

VIC-20 Tape Copier. Copies almost all 
games, any H A M Moriu^ b;«:H gtiaianiee 
C3.05. Grilfiths. B Mo;;; Close. Ruyby 
Wirka. CVI2 6SO 

I ' ro^ri imming the 

L Y N X 
C O P Y C A T 

111 s is f. collection of programs :or s*fiout 
fiii'J non-tsrouE irogammers alike. 
COPY CAT will Loat.'Save-Verify, with 
oi without autc-run m c , tasic, ana 
multi-part programs and mato $e;urir* 
coiies at a different sieedto the original. 
T\*o ful disassemblers. DI5M i t ram top. 
DI5B at tho bottom of program ran, so 
that all ot tie codmt cat be s*anune<i 
BFEAK u short iclocitabl* m / : program 
that uciivatfs Ihf BPEAK" key so riflt in 
Ui* o w n o< a pogran crash, y v/illsi a 
progran is rtinnlrg, a prcsiun i ' e kty wil 
roiutr. you to the monitor 

Send tfiuqtu.'PO tor £7.90 rac 

AU'RAC COMPUTING 
1 Fey Rnnri. Mft'hhiry. 

Chelmsford, Esse*. CM1 4TJ 

T E C T E L R O B O T I C S 
C O N T R O L B O A R D S F O R H O M E C O M P U T E R S 

ORIC 
ORIC DUUeRY C24 
l ol 10 ehanne cortrolkr 
OHIO. ADC :34 
Siipfiifast 8 chinncl anub<) digital 
j.canivsr, 8 sit nsoktion. 
CIRIC I/O port D9 

CRIC PRATER £95 
2S co. matrix, graphics tanr.le si<ed 
p'inl, ink Q ribbons 

ZX81 
W DUUBRY C22.5C 
I O"' 1G :harrel controller 
3X81 ADC 
Suforfait 8 chanite analog — digiiel 
scanner, 8 br resolution. 
ZXE.1 I 0 po~t C3< 
tC arogiomrnoblo chonrvela 
ZXS1 HI-HESOLUTIOr. 
GRAPHICS a s 
siunrinc results. 

TEXT SOFTWARE a new range of educational prigrams. 

MA<E Y O U R O W N 
T V M O V I E S 

u s i n g 

S P E C T R U M 4-8K P R O G R A M 

I f p e y o u i movies a r d p a y j a c k 
t o ornusii triune a. 2 X 8 1 and 
S p c c T urn m o r s e - c o d e r e a d i n g 
p r i g s . 

f o ' deta i ls : 
P 1 N E H U R S T D A T A S T U D I O S 
6 9 P i n c h u r : t P a r k . W . M o o r s 
W i m b o m e . D o r s e t B H 2 2 O B P 

TODDLEFS (lire s;hocll 
I RAW yn.il A-PHABET 
LEARN to COUNT 
lEAHN' ynir CDLOJP.S 
lEAHN yair SHAPES 
iBOUt He HOUSt 
ABOUT t l * KITCHEN 
ABOUT C.OTHBS 
I 3 . 9 t BBC i 

S e n d cheque or Postal Order t o : 

MLMS & DADf 
tTt<T cookbook isngishi 
I Tt<T cookbook IChirosel 
i TE<T cookbook lltaliinl 
IT£<T cookbook I Indian) 
II tK I W.neb Bsor Wakrnj 
11 c^T Cookbook Desserts 
ITEKT Cookbook Conlcction 
fB.aG fijeh 

T E C T E L 
T e l f o r d O p p o r t u n i t i e s C e n t r e , H a l e s f i e l d 1 4 , 

T e l f o r d , S h r o p s h i r e . 
T e l . 0 9 5 2 - 5 8 1 7 3 8 

PIrP fj.SJ fm c o f»o / loaras £1 (or iapes 

C O P Y M A T E 6 4 
Simpw the best CEM W law bock-up 
Utility'you can buy. TO TAPF 
A\0/0n LISK. Two programs on ore 
casse l te gives UuECUA'-LED 
RANGE. A professional pradud 
cuppliart no ;i qn.'.llty csaftsette with 
fill instruction} £5.75 

RESET SWITCH for CBM ard 
Vic-20. ;implv i iucs into your 
compulut. with fees priarati oit tope 
tc- recovor control from to&outs, auto 
runs, clc. £5 S9 

HORIZON SflFTWARF 
t5 Bamburg Dloso 

Corb^. Northsnts NN18 9PA 

SPECTR JM SHADOW - ROM (lisosscrriily 
hullv coTimBntec. Uassc:tc witn prindnn 
pronrom C2.50. Printed C&.95 Mil-jo't 64 
Potvjrs Rout), Aiihtcad, Suirvy. 

PET/CBM 
Bv Racto Wi'«»r 

The Reference Kncyclopedia tor Comnodnre 

PET and CRM Users 
ComprxlH*KSv< leadline! end nn 
froRmnrrlnK Commodofe's »00.3000, 40W and 8000 
microcomputers m l ptrphtrtls. 
Many profnim. durtMBd duruii. 1". chuprrt. ijwiWtra. 
wllnin IT I VA l»ir. r«-ni\ MWtui. ISBN fl <|tn?i.» 
07, Prteelo UK txl Eu-op» (H-»c»t)i iladuJi* part wit 
fKkln(l. 4t hour onto tumiittiinl (iiuiuiml. 

c" -ivtil. 
Trad-: Managrr, Edward Arnold <PubU»hew) Lti, 
v>00<Uj<ts l-art! A'eniH. MAIDTNHEAD. Bt r ls 
SU;>LX. 
Td: (062882) 5104 
' A mfclerpiKs" —C>wr»« t onpo.T.j 
"tswitiij — Edwpnc*?! Crtnvu&u 
'Fjceleiu"— yi« lnMi»d ' Com&rehttlG« 4 AlXUr»1c" — 3uHrrj*td 
.fc.id 0 tdrn Jtj imrit chrfu^ h tiwi m '>t,h/jf#'rl ltd. 
U ' o o d r t H A I D F S H F . S D . itrhiU.^X. 

Send copy let I'rjRri-minu I if FFT-riWI MfH.40 

JciKlti<eclie|uc.)\l|«A — 

KAMI 

ADDRESS 

N e w R e l e a s e s 
of computer s o d w a e lor tho 
C0M64 BBC, Spectrum. Atari, new 
list evtry 13 vweks. A'eo coftwaru 
for tho Ti99."1A, Cragon, Eluclron, 
Lynx, Sharp MZ/00, Tandy, Vic 
20 ZX81. Plt-asu sta:e comrutot 
business and games scttware. 

M J . SEAWARD 
St Olafs Road, Stratton 

Nr. Buds, Cornwa I 

G. A. BOBKER 
DOES IT YET A G A I N 

Hew onj wil it oe lirloK conpetiots 
begin to ;;r,ch up to ths pugram? 
MO A TA5T 3 lets VOU 5T03 Hcadlcrloss 
Filos ;in>.l unmergible Bas:c orojiram; so 
can 5tuny shftm and.'o* Transfei to 
Micgrlrrvo. Incudes oseudo diss 
asstmblff wheh gives all the relevant into 
in cbui clain LnqrKrv 
TAPE 'J £3.50 IE3 to MDX rremtcrsl 

ZX-GUAPANTEED IDept YC) 

29 Chadc«rtoi Dri/e. Unsworth. 
Bury. U n : s . Tel, 0 6 1 - 7 6 6 5713 

rtotally confused? 

made comparisons? 

nearly compromised? 

come to 

northern 

computers 

completely committedlj 

o n s ? 

l i s e d ? 

( THE ' 
Showroom 

for al! 
the 

leading 
micros 

• * BBC * Electrons Sinclair^ VIC64 
• Dragon -fr Printers Disk Drives 
• Plenty of Software 
• Books/Games Help & Advice 
• -0- Secondhand Computers 

Teleohone ; 

F R O D S H A V 

^ 3 5 1 1 0 u L 

• . THE computer centre of the NORTH 

• C h u r c h f i e l d R d 

# F R O D S H A M Ches . 

WA6 6RD 
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BACK-UP 
TAPE COPIERS 

Unique machine code programs to allow security 
bach-up copies of the majority of pioLecled 

software. 
Available for: 

C O M M O D O R E 6 4 £ 5 . 9 5 E L E C T R O N £ 5 , 9 5 
V I C 2 0 £ 5 . 9 5 ATARI £ 5 . 9 5 
B B C £ 5 . 9 5 S P E C T R U M £ 5 . 9 5 

TAPE TO DISK TRANSFER 
UTILITIES 

Speed loading a id trarsfer your games, etc to disk. 
Ava lable for: 

C O M M O D O R E 6 4 £ 9 . 9 5 
BBC £9.95 
A T A R I £ 9 . 9 5 

ALL COMPI FTF WITM FIJI I I M ^ T R U C I O N S 

eeaam Price nciide-wr, mrm\ 
'ost & 'acting. Cheques or Wr.v ^ 

credit Card MumDei to: '' w - -II 

EVESHAM MICRO CEMTRE 
B r i d g e 5 t , E v e s h a m , W o r c e s t e r s h i r e 

T e l : 0 3 8 6 4 9 6 4 1 
MEW SHOP MOW OPEM- Micro Centre, 

L756 F^fshore Rd, Cotteridg«, Srmingham Tel: 021-458 4564 

International 
Software 

House 
seeks H a c k e r s w i t h 

or ig inal p r o g r a m s a n d 
ideas. W e o f fe r 

d e v e l o p m e n t ass is tance , 
loan e q u i p m e n t , a n d h igh 

i n t e r n a t i o n a l roya l t ies . 
S e n d s a m p l e or deta i ls 

to : 
Keith Dean 
Box 100, 

33 Church Street, 
Rickmansworth, 

Herts, WD3 1DH. » 

LEADERS IN COMPUTER GAMES 
REQUIRE PROGRAMS AND 

PROGRAMMERS 
1. Original game orograms fo r the Spectrum or 

Commodore 64 are urgent y required: 
Arcade, f^ tn tpgy or Acventnrp We p^y top rcyalt ie; 
or tailor a contract t o suit yDur needs - world-wide 

sales ensure tne best possible dea. 

2 Programmers t o work in 280 or 6502 assembly 
language fo r contract wcrk or translation coding -

best results. 

Fhone or wr te in corfidence to: 
s o f t w a r e D e v e l o p m e n t 

Ocear House, 6 Central Street 
Manchester M2 5MS 

Telephone: 061-832 6633 

QUANTUM HARDWARE 
Sinclair Repair Centre 

Wr have (he ipeiw lo- all f.-pims to-
sm:i RUM'S ixei. RAM P.\CK a zx PRINT® 

Ah repairs catried ant l-v qiulilitd Sl<ff. mils h^ium! tp original stanaard 
Z X 8 1 £ 1 1 . 4 0 

SAW PACK E9.9E 
SPECTRUM £18.0J 
7X PRINTER (18.00 

l a u b j o c t t o r f l c t y e J c o n d i t i o n * ! 

P<i:ir'. iickide njiuin xisljfic aid packing. 

A so available 0 0 Co«uuiur Tapfs GCP 
Cl? Compuiw r;pot; 'Op 

Casssite Lead Spectrum 12 20 
TV Leat SpECTium f? 20 

Ai| prices ipclids h p,uj<irw] 

Spares sibjec" to waildxlilv 

ChOquus lr posial o'das nvido payable Ii QUANTUM 
S.'if oddresead wivetape VH <• iguinvs Iy. 

GUAPJTUM 
33 CITY ARCADE. COVCNTRV CVI 3HX. 

flTLfinns 
COmPUTER 
SOFTUJARE 
LimiTED 

URGENTLY REQUIRE MORE 
HIGH QUALITY GAMES 

If y o u h a v e w r i t t e n a n e x c i t i n g a n d o r i g i n a l 
g a m e f o r t h e C B M 6 4 , V i c 2 0 o r Z X S p e c t r u m 
w e w o u l d l i k e t o t a l k t o y o u . I f t h e g a m e is 
g o o d , w e w i l l p a y h i g h r o y a l t i e s o n w o r l d -
w i d e s a l e s . 

In t h e f i r s t i n s t a n c e , s e n d a c o p y o f y o u r 
g a m e , t o g e t h e r w i t h a n y i n s t r u c t i o n s t o : — 

M I C H A E L COLE 
A t l a n t i s C o m p u t e r S o f t w a r e L i m i t e d 
1 9 P r e b e n d S t r e e t , L o n d o n N 1 8 P F . 
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DRAGON 32 
CASSETTE COPiEft M E G A S A V E F A N T A S T I C 

S A V I N G S 

SPECTRUM 
SASHE ftUlf 8.2! 
PSrRW 8 3! 
MUGSV SS'. 
JACK & ejANSIMK . 4.9! 
FIGHTER niOT. 8 2! 
TOSYAOOIOW EVIL 4 7f. 
Hill t . . H *ill 
IDBDSOFMIIIHIGHI. B !ill 
KNKWin KSMii hid 
JET SET WIllY. 4 71. 
8EACY 4 Hh 
AD ISTFU 495 
NIGH1 GtNNEH b.tll 
lOOtBAll MAMGEH...S.S1 
1H45HMW 4 71 
MlfHH ALIHI vai 
ANnCS...._ 5.7i 
ttAFS OF THE tfORLD..6.7i 
US FLICS .,..5.51 
CAVtLOH 4 9i 
MICIO OLYMPICS 4 Si 
OOOMSOJY CAjllC,. h B 
OEATMCIUSE 5.24 
HAPPIEH ATTACK.. ...4 9S 
SCUBA Old ...4.75 
WIIIEltf ...4.95 
CAWflN HGHTiR. 4.K 
m u s i c 'RuatLE 4 .M 
GLUG GLLG 4.7i 
30 TANK DUEL i.9i 
HfiKATOft 4.7 j 
nFF:hnA 4 7i 
FflED 5.9) 
30XNT/TTMK h9) 
BUCABOC ''ii 
SNEWMAV . h 3.1 
VAtHAIIt . .USD 
MF;.S FROM AMIKIIWUN 

„ . _ „ 4 . 7 i 
MAICH KWT .6.85 
tUfU UF I IMt b.iJ 

COMMODOH: 
SON OF BUGGER S 50 
BEACH HE.10 8.50 
UAI I-.VI i A linn 
ouut H.50 
SUES'IN SPACE.. . 6.40 
GWWOO 5.50 
10CC 6.S0 
HUH I),SO 
ARABIAN 1WIIS ... 5 35 
SOLC FLIG IT. 12.50 
BOZOS NI;NR CUT S.50 
SIAK IHUJftH b.lb 
CAVELON 5.55 
ENCOUNTER _ ,8.75 
HOUSE OF USHFFL ...5.85 
F0016ALL MAN t&ER- .6, 
AUTIMANA 6.85 
FtUli IH HE FAC70OT6.B5 
AllF7INHHCFITOR 5 85 
All V9'j AHIFHii (1311 
IHMHHAU E.B5 
BIU1 I Mllll IF K 5.8b 
WUMBLEOCN. . .. G85 
JACt. « HI t l AKSTAl K 

..b.Rb 
ANDflfllO I b.HII 
WHtiLIN MAUI S.8b 
FI IfiMT PAIH 7'7 f, 3fl 
THE EVIL OEAO...... FI.8£ 
CTKCMID— _5.bfl 
GILLGANS GDLO . ..S.75 
KNEW! WIZARD 5.7E 
SUFfR PlFELINf 5.5C 
AZTEC CHALICNBE. . 7.5C 
SKUIL 0.8E 
roRBiooru fontST 7.5c 
HEA'llflOW A.T.C 6.65 
CYBIHTRON Mtisios .6.85 
ORACLES CAW.... 6.8E 
SWOOP ,.6.85 
GHG JLS 6.a: 

PLEA3C 3TARC W H I C I MICRO 
FREE POST SFNI) CHEClUE P.O. TO: F4STSE(VICE 

M E G A S A V E 
D e p t B , 7 6 W e s t b o u r n e T e r r a c e , London W 2 

SPECTRUM 
ATICA"AC -.4.75 
JU10NANIA. 1.75 
BLUE THUMNR 17S 
I'JFERfO I.50 
CODE IIAME MAT„ 5.20 
MILLIONAIRE 4.50 
STOP "HE EXPRESS 5.03 
9NK THE TITANIC 6.75 
SfCGWH 1.25 
COSMIC CRIISfR I 75 
WLHIT CUPF'BAII L,8I 
mltiit inNh.i ni-H AI 
SEA <.9H 
EUILL 10.75 
n m r t LIGHTNING.... .12.50 
EUOE ALLER 4.75 
30 LUNA ATTACK 4.75 
CAESAR THE CAT 5.95 
PfRMIIO 495 
ANDROID II 4.7S 
; u f WICOERSEM PET,..495 
STAR BLITZ 1.8S 
FACTORY 9REAK(IUT...J.95 
>IR TRAFFIC CON'ROL.l.GO 
F0B91T„ 11.50 
FANTASIA EIAM0M0....525 
RJLL THROTTLE J.35 
(RC ATTACK 5.10 
10WE8 OF EVIL 5.10 

AMSTRAD 
FAHHTR AUACK 7 8B 
CODE NAME MAT 7.85 
1UNTER KILLER 7.85 

(UIOE TO AMS 8ASIC 15.CO 
VC-20 

FLIGHT 737 3.50 
lUWtK UHVIL.. 
COMPUTER WAR 3.45 

SUB COMMANDEF 5.45 
1ANK C0MHAN0:R. ,,5.45 
(lUftl)T RACE. j,95 

R E T A I L E R S 
For fast speedy distr ibution service contact 

Drake Distr ibution on 0 7 5 2 6 7 1 6 0 6 
VW cm oft«r you. 
• 24-Hour cfcivsry h UK 
• Tlie 0031 DUcourto 
• Swtifir peck* wvalabte 
• All :hfl Uteit software 
• Pertonai iMKiily c«S«ry service tilrcugHour m» U< 
• t I VOQ wokiomo 
• 4fl-Houi delirery ̂ n bearanged 

At i*ujlen oumlvM we tnow thB tittaa that sell. - fSon* or write for a price fist low. 

D R A K E D I S T R I B U T I O N 
36 N e w St reet , Barbican, P l y m o u t h . 

TO 

SPECTRUM 
SOFTWARE CLUB! 

LOWEST COST F R E E C A S S E T T E ! 
Hirf! and Exchange games from iust 50o 
Buy new gamss at n e best possible discounts 
Hundreds and hLndreds o l games to choose from 
Regular Newsletter with details of new releases etc 
Every new member gets a FREE BLANK CASSEl 11! 
All Ihe benefits of other clubs at HALF THE PRICE! -

Send just £3.35 anc we will rush you you- Membership K t 
and Free Cassette: 

S P E C T R U M S O F T W A R E C L U B <YC) 
2 8 7 - 2 9 1 H I G H S T R E E T , E P P I N G , E S S E X C M 1 6 4 D A 

(or send a stamp for catalogue) 

^ P R O M S E R V I C E S 

ANALOGUE C O N V E N E R S 
for ZX81 and SPECTRUMS 

8 bt 8 channel input £23.95 
8 br3channH nutput f26.95 
12uit8rhwnr inr>u: £57 95 
3 slot motherboaid £16 95 
23:28 way cdgs csrds 75p. 

connec:ors £2.50. 
SAC tor details of these and 

many other hterfoces. 
EPROIV1 SERVICES 

3 Wcdgewood Drive, 
Leads LSB 1EF. 

Tel. (053?) Rfi71S3 

BECOME 
A P R O G R A M M E R 
Improve vou- prospccts in the 
industry of thp m ' f i V^e'l 
deve lop your skil ls more 
quickly and more professionally 
wi th our home stud/ Program-
ming Course, based on Spec 
trum. Write 'or =rec b n c h j r e 

I D E A L S C H O O L S 
Ref: y C 2 . Freepost Woking. 

Surrey GU21 4BR. 

10% OFF 
ALL G A M E S 

O R I C B B C , D R A G O N . 
C O M M O D O R E , S P E C T R U M 

Syvvium Citfjvi 100:1 1 M I 0.»1 
Msrit VitBr E)3 m i l 
rclbn 13.15 ft&UHIIH.I 
Cutiber: iX I I f-i) 
CJiui 5,15 r rsr t l 113 SjBT 
Rff: Mi TST IS 
HoVw "513 | 5,3! 5.S 

Send SAF lor complete listi. 
Ssnd Chocuo or PO to McDo mo l 

Aco Softwiro. 8 Sraw Road. 
Worl(in|)~on, Cumbria. CAT4 ALU. 

:8MG4 OR VIC 20 TAPE COPIER. Copies all 
software Ac:uai hortwit.; device F9.J9. 
"op\rifiN u-iisol!. 31A Charcli flond, 
3unon Joy<;i: Nul l ing *am 

ATAR 400/500/800yXL 
CnrtrU[D B»:Vup Syeltm 

0a:k LP 8,'15K orlnrtjivi ti l̂ fn atiJ <JiiC. 
flCU'BOC wilt AflK ram De luxr >Tr-.lw h.is 
ULU edge plMex 01 ci-Uidoe sunulaiir 
Cailiidoe 10 lap* t 0i4c £l£QO U taut£20 DO 
Sl^.-imulJur [>iJid El'OOSI lu*( £17.00 

<L Cartridge BieVup 
Now svalia&e Sfrd kr dpi ii 13 and pnee 

TA|» nuplleotor 
PgpiitLtc ainoil anv sln[iR n- rnuthtaje 
laie. BASIC progiatn. J8K rtm rê mnonrii'd 
Ttm» 0»B<l«lor. - t s . » 

rani Lawhf 
Rtdut't lape IOM nn I Imp- ol altuc&l allot ycuf 
ŝ iQle 3r milllslifle (jptu: hy up to 5C1'c. Ho 
hirowtro modi'icai on6 regvlmd usis 
et&ida d * 10 or 1O1O Brogrim rcordtr 
nit LMdet rio^) 

640X1 M«mwy Upgrs«e 
UngrWe your 16K to SAK. w)mplem iii wth 
IJl Inslrix:ti?ri3. 
Mwnoiy Upcrado F7MYI 

S«nlcU 
Lot inn and arorn biowinc $Bivle>t$ nl;o»ill-
al-'e Send hi lioialu acild U'fle CAr lurh«r lfc1a.lt. oftoiy;3ltor 
rte tro new (Tndi>!(s. ̂ 11 prhes ire 
Ircluilve of plo Ul IHKs arc lor 
«O,'8C0.'60'JXL;t00Xt- unless Olfeiwlse 
5pcc|licd. 

S. Tftrrell 
17 Ccck Clost Raid, Yaxlty, 

Petorborotflh PE7 3HJ 

r S U P E R B R E A K E R -
r'.ji i!w COMMODCflC 01 Iii .4.11/ niU 
ttck-u? ropjlur :%»X!tle pmqrans 
ct:c Tap« jr Dr'c Alsc ikiw svaihble a 
TAPE TO 5ISS UTT.HT l(ir iransiemig 

tippl.'td v/-,h I'll wrlNsi rislricbsiB on J 
dito CJSSC'IC NRD :>cl > pr.cwi A IUJ! V4 W 
etch 'or r fast turn :-.:usd oi or«W). bv 
FrtH C- i - i : ror i R^fhC'hequo'F O , « S / E 
fcr diihî :. ti 

C l a r k K e n t S o f t w a r e 
26 N o r t h C a p e W a l k . 

Corby. Northamptonshire. 

D U P L I C A S 
£ 7 . 9 5 i n c 

(Please addCl for orders 
outside the UK) 

Choqjos and POs rrade payatte to: 

OUICKEEAM SOFTWARE 
67 Old Nazeng Road 

Broxbourno, Herts EN10 6RN 

Previous cufilomOiA ptdyaa fl«nd tld 
tape I £1.50 foi latest veriion 

1S/48K Spectrum Games 
Zap Attsck 
Anuzinf exua smootr giantuu. uctuno 
ra r t i ircm increasing mirrtmift of Moud 
dr nkmg aliens. Compatili e with Iniuilacti 
2 and Ktmoston j-iysticks ff. vw»l as luys 
Mt iu i . 
Mine fcr gold while avcidinc itx- pit 
monsteii. Sncessng lumbers and stood. 
Conpatisle v/ith hteitace 7 and keys. 
Bon ga-ncs havt lOt>9<» &toefuc ?wtv 
fust 3CMD ana &na/my ctnUrtjous 
somd eifecli. 
Send £<I.9S each or f7.Sb lor hott on 
1 caccotta :o: COSMIC S o h w n n , H 
Apt* D ive, Highbridyc. Somnrstt 

ATAFI 400/600/800/XL 

Cartridge 3ackup Systfin 
Back UP J-' 1EK CiTttidpe totapoand Jisc 
4nn.'ftnr win 4HIC rnm ni ln>D unrcinn 
has gold edge blades on cartiidge 
sim'jlato . 
Car ringe to Tape Er disc ,, .CtjCO 

lu*= L23 CO 
Spfiie simulator toard £12.00 

05 luxfi £17.00 

XL C*rrldg» Backup 
60C XL "25.30 
80C XL tsooo 
Specify Tape or Oisk 

rape uupticator 
D'j|iitc»[} almost any iinglf or nulti itage 
Tape. 3ASIC program, 43K ram 
recommended. 
Tace Dipiiciior to 00 

Fast Loader 
Recuce iape load ng Ine of almos: ol 
yuui i'l^lr lliulialuur Lupn by 14J lu 

Fast Loader L6.00 

S)0 XL Memory Upqradc 
Upprad: yotr 16K to64K Conpla c kil 
with lull instiuctions 
MDTiory UpgfiiiU £ 75,0C 

Services 
Listing jnd orom blo-ving somccs alsc 
avalabk Send 'or diraits 

Send tirgo 5AE loi ruriticr octsit or 
3n>all 3! the above jnd low piodjcts 
All arices are mclusivc ol pUp. Luliltsart 
for400,'800''XL.,800XL unlessolho wis*-
Bpcciflad 

S. Terroll 
17 Coc< Close Roac. Vanley 

Potcrboiough PE7 31-J 

The Publishers take all 
reasonable care to 
ensure that classified 
a d v e r t i s e m e n t s a re 
genuine, but readers 
must satisfy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, pa-ti-
cularly if they involve 
large 3 jm3 cf rnorey . 
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SUPERIOR TAPE COPIER 

Wr arn loiwinceaihal lis n<wCO? SPv 15 :ha 
very oeil S:$Cliu'i Use cujiei ivallnato on 
rncuotti. cl'd 11 belle unt & 1WICC your 
mcnay b&ok il *ou Ind n hrlter copier 
0lfer.nobellr valjc. 
a CancopyCjmphlDpioor.ms nit inoteqo 
n Can make cope* of projrams uak> 80< 
lorg. ir.-s • em r.iy MIX ;on3i 
c. Vory -.iTipl? 10 sse. 
d Has 1 opine oil piograms tic kro* cf. 
c MlCrodnvt Computiblu ANO mclirinr. a 
r'̂ rafT I® CSpv l.pttfc to n ciM'i.4 
'.VAHNIMQ Vuu cm fciy a -.hcâ or 'Mickty 
Mcuse' :o: «r whsh ctnes jnly jne sactlci 
at i llmt & his ID ̂ n rnn-iripd arttr each. OC? 
Sre ii«s m Spectrum till toM Ic flc 
dji iKr isium i.s sn 153 

ZX GUARANTEED IYQ 
2S Chaddwtsn EMv*. Unevronli. 

Ov. J, U.H.B. 
Tal: 0«l-»a S712 

H O M E ^ 
A C C O U N T S 

Pel vour houoc in order ! 
Probably the best home use 
for your compute r ! Com^re-
hfinsivf l nr»vf>ragp o l hsnk 
accounts , credit cards, HP 
etc. I n b u l l accuracy check 
for all t ransact ions. Pro.ect 
cash f l ow for a r y per ioc 
ahead. Ai/ai lable for CBM 64 
or Vic-£0. £7.50 or Irec 
deta i ls from: 

D I S C U S S O F T W A R E 
FREEPOST, V/ lndmi l t Hi l l 

B r i x h a m T Q 5 9 B R 
T e l : 0 8 0 4 5 5 5 5 3 2 

BACK-UP 
TAPE COPIERS 
L-iqur r.*tn tow pod-m tj jhwi jkjt, 
TAC* VPRCPIR cl ME IRA C PWMIM 

fWl«5J(fCJ 
COMHOOOPt 0415.91 tLtCTflCm « , » } 
VIC 20 f5.95 AWRI fS.»S 
EBC JS.95 SFKTIUm £5>5 

TAPE " G D I S K T R A 1 S F P R 
..niLiTCS 

Ming snd \nrrjtt dL Ic d*. 
AeWelor. 

f (ViMnrviRF en iocs 
esc £9.55 

£9.59 
ALL axipunt wrn m i iwmucnore 

nriM^Mi —m 
fa (r^w 

I ' J 

EVESHAM MICRO CEMTRE 
"J5B6 

^urniwartn-n.^Cimiv k Or. S»He»Jje.&*t»*9Ntrl Qil '.bl> 41-t-» 

The Jet Set Wil ly editor. 100% 
machine sode program. Will 
totally recesign J e f S e : Willy 
and create an extra three rows. 
£3 50 incl. p&p. Send cheqjes 
UI publdl Lldutb lu. 

S o f t t i i c k s , 
1 Rowan Place, Dundee, 
DD3 OPH. 

D R A G O N 3 2 
C A S S E T T E C O P I E R 

D U P L I C A S 
£ 7 . 9 5 i n c 

(Pease 3dd C1 for orders 
outside the UK) 

Chogues and PO» mide payable to' 

QUICKBEAM SOFTWARE 
67 Old Nazeing Road 

Broxbourro, Herts EH10 6RM 

DISCOUNT MAIL 
ORDER SOFTWARE 

ZAXXON CA IS 
TRASHMAN CS 3b 
JET SET V/ILLIE £5 3& 
-OOTGALL MANAGER fRJft 
MANIC WINER C5 36 
r«E 30S5 CO 05 
COSMIC 2RUISER £4 95 
SNOOKER Cfl 05 

And more. 
S:ate title anil machine 

S A X . foi IMS 
CteQUi/P.O. Tc Or.rt YC 

Universal Putllsnng 
6& Thurtbw Park, London, SE/1 8JP 

SPECTRUM Softv̂ nrr l.ilwiry club, news 
ftc. Almosi uwry new rolessa in stock, bte 
mamborsmp r^.hO. ÊM So'twau, 27 
Mossdc Road, Blackburn. Wost Loth an 
EH4"/ 70N. | 

™ ftLTim/r 

THE DUKE 
CassolU to Microdrive Utilty Pmyra-n r(Mri|irg umcceisars v,nh Ultinaio Image games 
fete. Even trcr sfs 5 Sc abht=. CS.9S 

MAZE OF-MAYHEM 
18 £>crtons at action packed Kacft'N'Cles*) '00'o M 'C. Oes.gn yoti ov.n scieen (its 
too hard. CJ 9b 

THREE CARO-ERAG 
Highly addictivo :ard gam?. Ore pljynr vs Spud'um Hustlers. Theygarrbla. Jiuffand 
uMBllywtn, EJ.9S 

to: M Aloxander 
Alexander Cump'iting Syitems 
24 V/hitecrO>s Road, Hartford. 

Dee-Kay Systems 
THE HOME COM PUTEP /?AJL 

u/nvt irtuALim 
CRIVi A "RAIN. Wa ha/e two Qimesto 
chaos? fron In our Vain driver sirrulation 
series. 
1.VINU S^OtSMAM. Cr.ve froir Kinjs 
Ooss to C-oncgsler In an MET Daltic nr 
Huish 47 Perfo'mftico ol mosve powei i& 
flCCuritoty pomayfid '.vi hin this gama. 
r urn: 5 plenty or scoae fo- spir teo lunnmg 
1>JI \-rttch out for sicnals. 
a : R M S H RIVIERA EXPRESS. St«p 
aboini) a Class 50. HST or Brush 57 and 
c\nMf. l imn Pojdti i j iun 10 Cxocr no; 
f«Q«t mi] your Reading stop. All your 
con c# Ural on vtill borequred on th-j 0cr<s 
and Hams sut lon with its rvany speed 
rutricliorw. 
B:-th i imu l t t i on contam an end ol game 
perfonrvance raunri to score well yen irnet 
ksepen yo j i toes. 
Smolatinn r.i.sU.bit lor BBC B' and 
Saacinim <t8K 
S=OTTlNC- GAMES lor Sieniri ral lwiy 
Enmusiasl!. 
S3UTHHAII MinRAII and WF5TRA1L 
- Thrsa gruat i amcs to take vou back 
travel as it "».isi i thu early aixtes. Several 
handled <vttam«n(jiro» tc be Ken in each 
name wli i lu tr.ivollno 'he eng i i »»rt 
breadn ot tl«: rjgion, wi.h well over one 
hundieil saiiops ir each game. Cath 
engine is ipapbtally depicted witt name 
and number. Tieat vourself t i a tiieside 
ralrovti. 

Spotting yane;, ire ilm 
Spec"rum48Konlv 
Dee Kay Systems 

18 Sdfor 1 Cluxn, IWoOdrotv, South 
Dedditch, Worca G98 

Avdilutu; Irti.n iMkl/rs; ns nbovt. 
All gimei t J.SO ire. pbp 

QUICKDRAW FOR THE CDC (0} 
Pobeby the easier drawiri} pr-̂ ram 
^Mailable. Uso coloir, tnes. triangles, 
cixies.aod text anyv/hiert-, aave.load ;ind 
|J| i u di itild \s. 5ligie tfcy t omnortds WI th 
irdjy Sup<rh lor desigi work. Only 
Ef- (XMmcll. 

Chiijue to Seloctive Suflmrnie, 
6 4 B r o s k j I t o e J , 3 t ' « « t , S o n . 

CLASSIFIED 
ORDER FORM 

Classified Rates 
Linage: SOp for word (Mli 20 wordl} — 
prof oyoblo 
I moie otVerfjjen shoutd cvnpbt* ihit piimtntin BLOCK CAPKALS. PhMu> number 
tout rt ot 7W£I-dt. Van** oododdm* le br 
yv.t) tv* ' UtvJ ill Ljroi /3NVr»Wir. tOM ^mMf 
if (rW •! U.00 extra 

Display ole: pm see (Min 3scc) 
Ont insertion : £9.00 
Ihioo iniortions : £J,70 
Sin insartions : £B,S0 
Twelve insertions £8.00 
Dtspay ac'vr/rwt-rssftcw/o'p.ok'.oif secdrsit 
cop, anapre/eidt*y 'eserve space by or>c,*e 
/OfQSf jG3». 

Method cf Payment 
ChnnuK ©Ic. should b« made ocvaCIo 
to Busin»» Press Intamaticnal Ltd, ind 
crossed. I enclose herewith 
chegueiPO'of 

Piecie debii my AccewvijoBotclay 
CardiAr-tericon -ipraiSiDlne'S Club Inh 
;as boioiv 

Please insert 'he following advertisement In Your Computer Classified Section 

LINAGE LINAGE LINAGE 

£10.00 
£12.50 
£15.00 
£17.50 
£20.00 
£22.50 
£25.00 

w V i j u u i i P '.• n 
m w o a 

m i n n n n i ! 1 

No. of inserliors requiredQjBox No. required YES/NO 

^Ak/E IP/east include -mutls]. 

«>ORESS 

SIGNATURE 

Post tc: 
Cut out tie order loim and atun 
togeihar with your rom.ttance (o 
Clas5ifl*ri r>op»rtirnot, Voor Conpullr. 
Roon H211, Quad ant House, The 
Quacrant Suoon, Suirsy SM2 5AS. 
1011 661 -036 

Paymeni by credit card pleas© state address card is registered 
Daytimelel.no 

THIS FORM S H O U L D BE RETURNED BY 2 4 t h A U G . FOE OCT. ISSUE P U B L I C A T I O N 

Cvmpany »<ryis<rtet/ Number- 1SISS7 (tnglaid! RegtswnC Office: QoiCtent XOU!*, lUtdrint, j'u/rcr), i"vrre> SM2 5AS. 
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Hot* 
lines 

Acorn Computer 
Telephone Ctmbiidgt 0223 24520D 

Atari 
Teleafone: S lo jgh 375C-24S51 

Camputers 
Telephone: Cembridg* 02J3 3"5063 

Commodore CBM 
Trinnronft Skmnti n7S?.-Min 

Dragon Data 
Telephone: Bridgend 065S 744725 

Sharp 
Telephone; M ine f ester Dfc1 2(52333 

Sinclair 
I elephont: Cambric! go 0276 681666 

Sord 
telephone: Lcndon 01 930 42 

Tandy Corpcration 
Telephone: Rirmirtrjh;rn 021 5566101 

Texas Instruments 
Tilepnone: Bidfor;: (334-632'i 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 

Adventure 
Games 
Exhibition 
Or lhe Hoard, Computer ;nd Roli-

plajing a i lvet iLuie jaii.es txbi jukm. 

Sep ember 1-2 is Games Day at the 

Roval Horricul:ural Hall, More 

details from Giitncs Workshop, 

27-J9 Suntcair Road, London 

NW10. Telephone 01-965 3713. 

Personal 
Computer 
World Show 
From Septcmb:r 19-23, at Olvmpia 

2. Telephone CI-436 '.951 lor more 

derails. 

And if all efae Mi<<i, vvt- !>ovu ttxeutye 
to -he ipec.ni rrsnoif roex) coffv iuq _ 

Earbara Wodehousc working 'he Lotus way showing users how 
to get the oest from their PC's through 1-2-3 software. 

Electron & BBC 
Micro User Show 
Takes placc at A lexandra I'alncc 

f-om Ocohcr 25-28. Telephone 

Database Publications, D61-15<: 

8383 tor more info. 

COLOUR 
A D V E R T I S E M E N T S 

A T T R A C T 
A T T E N T I O N ! 

For further details ring 

661 3036 

I N D E X O F A D V E R T I S E R S 

A E Memo ech 1t9 Sharp 16.17 
AG F Hardware 23 English Sul waiu 21,23 Mtcm Jeu 54 Ginc air Research 1t1 
Aoorr Computers 12, 13 Euro Electric 123 Micro Repair Club 172 Skywave So'twere 59 
Acorrsoft 24,25 Microbusiness 86,130 SI oqger Software 84 
Ac l i vision 173 F Micronet 600 98.99 Softsel 182 
AJdicl ive Games 44 Fieldmastet Soflware 42 Mleropower 9, 37,102,16£ Software Communications 78 
Advertising Standards Frel Ltd 126 Micro .< 184 Software Library 46 

Authority 184 Mikroaen 13S Spectdraw ?4 
A-sadimiea 31 0 Miles Better Software 146 SpBctra%ideo 
A nst 'ad 4.5 Galaset 154 Spectre 103 
A i i rog 148.168 GIISDH 133 N Stac* Computers 183 
A:>ex 172 Goldstar 74 Nattoral Soflware Library 1 ?t Statesoft 167 
A'gus Press Software 106, Stonecnp w o A'gus Press Software 

152, 153 H O 5wescot 31 152, 153 
Hartlanc Software 123 Oasis 3oftwaie 113 Swojpalape 38 

B Hau ctcrm 42 Ocean Publiching Back Covoi 
Bsebug 46 Hisoft 94 

Ocean Publiching 
^ 

Etellcott Le is j re 76 P TRT Design 34 
Bntasoft 183 1 PAS Computers 154 Tatung UK 51 
Brother industries 140 Industrial Process 142 PUW bhov; 7 me MIciOwufKahup 9 
Bugb/te Software 11 Inrnac 18 PV Tubes 103 Thoughts & Crojses 10 Bugb/te Software 

Interceptor V l i co Inside Peaksoft 62 Triptych 104, 105 
Back Cover Picturesque 178 

C Interface 134 Plus 80 176 U 

CJE Micros 183 PoArerSofiwa e 54 US Gold 19,29,35 
Cambridge Micro El5Clonics 8 J Practical Comput ng 18C 129, 145, 171. 177 
Campbell Systems 31 John wney 3b 142,1b« Practtcorp 62 Ultinate Plcy tneGame 33 

Charne l8 56 Protek 20 58.181 
Cheetah^oft 1 2 < V 
rnm i i r s .mnd 154 <enrpston Micro 6 O Virgin Books 1«6 
Computer L h k 142 <uma Computers 69 Quicksilva 132 Visionstore 34 
Crystal Computing 22 

<uma Computers 

Currah Computers 185 L R W Currah Computers 
I cL BZ Reorirrts 104 VVulliors Software 123 

D _evel 9 Computing 10 Richaid Wilcox Inside Wi2ard Software 46 
UACC 172 Jamasol t 30 front cover Worldwide Computers 54 
Da1ar>tar 84 Homac 137 
Date 79 \A Rotror lcs 73 YourCo-nputer 124, 174, 1B6 
Dear Eleclrb 146 Mai lorder Protection Scheme 74 
Dian^tics 178 VlaylairMicros 84 S Z 
Oioco Technology +2 Vlclboumc HOUGC 26,27, Sc <UK1 163 7X Uicrofair 160 
Durrell Software t4, IS 151. 175 Se ec Soltwars 7S Zero Eleotrcnics 8 
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''Another Nal from Ocean" 

m 

SPECTRUM 48 k 
> 

! 
L ^ A ^ 

COMMODORE 64 

Ocean House • 6 Centra l Street • Manchester M2 5NS Tel: 061 832 6633 

Ocean Software is available fromjiN good software dealers and selected branches of: 
WOOLWORTH, W H S M I T H , LASKyS. R u m b e l o w s and Spectrun Shops. 


